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EFFECTS QN THE MICELLAR SOLUBILIZATION OF ORGANIC COMPQUNDS
DY SURFACTANT MICELLES. 1l1. MNATURE AND POSITION DF
‘SUBSTITUENT GROUPS IR ARROMATIC ACIDS.

Wafaa S. Hlgazy and Faten Z. Mahmoud

Department of Chemistry, Unlversity College for Girla, Aln
Shams Unlveraity.

ABSTRACT

The semlequlilibrium dlalysls method has been uged
to Investlgate the equillbrlum solubilization of o-, m-
and p-tolule aclda by 0.1N HCI aqueous solutlong of the
catlonlc sgurfactant 1-hexadecylpyridinium chlorlde
(cetylpyrldinlum chioride), throughout a range of
concentrations of the ‘Ytolulc aclds and surfactant.
. Valueg of the apparant solublillzation econstant, K, of
the neutral acids have been correlated with mole
fractions of the acld In the mlcelje X, , where K =X,
/lmonamerlc acldl. The actlvity coefflclients of both
acld and surfactant were obtalned, consistent with the

Glbbs-Duhem equatlon.
Several concluslons can be drawn from the results:
(a) For each of the three tolule acld - cetylpyridinium
chloride systems, X lg found to vary nearly llnearly
with XA , throughout the Investlgated range of acld
concentraticn. (b) The presence of both the methyl and

carboxyl groups as mubstltuents 1n the benzene rlng
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enhances the sojubilization much more than the additive
effect of both groups, uhen present separately. (c) The
pogitlon of the substituent groups with respéct'tu each
other, will affect the extent of solubilization of ihe
[nvestigated acids. (d) The dlfference in the values of
K for the three acids show a contradictjon to a group

contribution model developed recently.
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IHTRODUCTION

The solublilization of organic compounds in surfactant micelles
has been studied utillzing varlous technlques such as vapor pressure
(1), gas chromatography (2}, nmc-spin-echo technigue (3), micellar
enhanced ultra filtration (HEUF) and the semiequilibrium dialysis
method (SED) which has been recently developed and used extensively
(4-9). Some important factors are known to influence the extent of
solubllizatlen as, for example, bulk solution effects (¢10,11),
pogsible Laplace preasure effects (12,13), and the effect caused by
the interactlon between the electrlical potentlal at the.lon[c micellar
surface and polar or polarizable nonelectrolyte molecules solubl)lzed
within the mlcelle ¢14). In many applications of miceltar- based
Beparation methods, the concentration of organlc solutes In mlcelies
may be expected to be relatlively small, Thus, It will be very helpful
to be able to predict the partition coefficlent of organic moleculeg
In aqueous surfactant micelies (the solubllizatlen constant}.

A9 a contrlbution to the accumulating lnformatlon about the
solubltlzation of a varlety of organic compounds In  dlfferent
surfactants, we investlgated in Part I of this series ¢(15} the effect
of Inserting a (CHZ) n :C00 group between the hydrogen and the phenyl
group of benzene, on the extent of solublllzatlon of benzene in the
mlcelles of hexadecylpyridintum chloride (CPC). The study emabled also
the comparison of the solubllizatlon of the three aclds. To add still
rore to the accumulating informatlon of thls subject, we studied, In
the present work, the éolublllzatlon of o- , m~ , and p- toluic aclds
in CPC. Several cnnclusioﬁs could be drawn from the results ;f such a

study when compared with previous results obtalned for toluene and for
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benzoic acid, such as the effect of the nature and position of the
substltuvent groups present on the exient of solubilization. Also, the
results of the present study could be used to test the applicability
of a new approach made recently {16} attempting to predict the value
of the solubilization constant, based on a group contributloﬂ model
depending only on the nature of the organlc compound and on the groups

present as substituents or branches,

EXPERIMENTAL

The SED technigue haz been described in detall previously (4). R
0.1M HCl selution contalning known concentrations of the surfactant
and solute was placed on one gide of the membrane {retentate), and the
other slde ({permeate) contained 0.iF¥ HCL “solutlon. The 1Initlal
surfactant concentratjon is chosen to be much hlgher than the crltlcal
micelle concentratlon (emc), to ensure that most of the surfactant
micelles are present In miceilar form. The HCl solutlon 1s used
instead of an aqueous solution to reduce the concentration of free
hexadecylpyridinjun lon In the retentate solution, and also to supress
the Jonlzation of the organlc acidg wused, hence, minlmizlng any
comp}lcatlcns [n the f£flpal computations. Equlllbrlum ks usually
reached within 18-24 hours, at whlch time the activity of free organic

solute |9 the same In the retentate and pecmeate,
tolalitles were used to assure maximum accuracy in flnal
calculatlons. The 1Initlal molality of the organic solute in the
retentate varied from 0.0103 - 0.129 for o-tolulc acid (OTA), 0.0102 -
0.1022 for m-toluic aEld (HTA) and 0.0109 - 0.1135 for p-tolule acid
(PTA). The Inltial CPC concentration was 0.05 to 0.2 molal, The ¢mc of

CPG‘is 0.000868H (17).
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Ali organlc aclds used (Aldrich 99.5%) and hexadecylpyridinjum
chloride monohydrate (Hexcel), were used as received.

The permeate solution was analyzed wsing N spectroscopy,
Extinction coefficienta (absorptivitles) wvere determined at 10 mm
intervals across the major CPC, OTA, MTA, and PTA absorbance peaks,
agsuming that Beer’z law applies to the very dilute sulutions_ of the
Indlvidual components. The concentrations of the organic solute and
CPC In the permrate '.n-:_re calculated similtaneously, using a nonllnear
least squares computer program €(4). Retentate concentrations were
obtained by correcting the origicat coocentratioms for the smatl

amount of solute transferred into the permeate side.

DATA MlAi.YSIS AND RESHULYS

The detalled methods of analysis of the data cbtalned were given
previously (5, 7-9). The lonlzatlon of the aclds hag been peglected,
since it was minimized by using 0.1¥ HC)l, as mentioned before. The
relationships leading to the calculatlon of the solublllzatlon
constants of the organic aclds used !n CPC, aod the calculation of the
activity coefficients of the organic aclds and surfactant can be

summarlzed in the following equations.

LAJior = TaXach + X\ 01-X,) [ePC] . tn
[CPCTtot = Yeppl1=Xy) ogpe + [OPCY . =2
K= Xa ! A G}
K=K, (1=bX,) t4)
T = 17 (K c.;) (5}
Ta=alll-bxh} {(6)

'HYCPC =| 7(-02} {b In(i-X,) - In(l-hxal] (7}

_ ret per per ret ret per
K = Q1-X,) { LA, ot ~ [AL o ¥ {EAT, e I Ay foea . |ty

=5-
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[R},4¢+ and [CPC), . denote the total concentratlon of the organlc acld
and surfactant, respectlvely. [CPC) ;. Is the molar concentration of
the surfactant in the micelle, Xy I9 the intramicellar mole fraction
of organle acld, and Yi and yppr are actlvity coefficlients based on
the pure component standard state for the organic acid and the pure
micelle standard state for the surfactant. ci ls selected to
approximately equal to the concentration of monomeric organic acld at
which the partial pressure or fugaclty of acld Is equal to that of
pure actd at the s;me-temperature. CEPC l=s the concentration of
monemeric surfactant In the bulk phase Iln the absence of added organlc
solute.

Table 1 lists all of the primary results for the o-, m- and
p-tolulc acid solutions in CPC, The first 2 colums 1list the
experimental values for both acid and surfactant concentratiors in the
retentate solutton. Coiumns 3 and 4 1ist the values of the acid and
surfactatnt concentratiens in the perrezate solutlon. The last column
lists the value of the concentration of the acid in the pecmeate
selutlon, as predicted from the modesl.

Table I1I ]lsts_the valuca of the least-squares parameters (Xo and

ar

p
b} derlved by fltting all of the [Alfof data for a glven toluic acld

with the above mentioned mode]l., The table also includes values forC:
and c;PC used in the analysis. The relative root-mean-square
deviatlons tabulated are those In [A%ﬂﬂfor each systenm,
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Figures 1-3 show the dependence of Y and TCPC on XA for the
three CPC-toiuic acld systems. The @ flgures are gqulte gimllar in
ShaPE.YA increases with Increasing the acld mole fractlen into the
nicelle, whereasycpc decreases In the same directlon.

Figures 4-6 are plots of K agalnst XA , the straight llnes
correspendlng to the values of K and b for each system. The points
indicate values of X calculated point by polnt by a method simllar to

that described previously (5}, making the assumption that the value of

X, In the permeate solutlon 1s equal to that In the retentate.

A
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DISCUSSION AND CONCLUSIOHS

The most importanl factors jnfluencing the extent and region of
eolublllzation of organic solutes into surfactant micelles, are refered
{c In (he "Introductlon®, and can be summarized as:

1- Bulk solution effects

2- Posglble Laplace pressure effects

3- The effect caused by the Interaction between the electrical
potential at the lonic micellar surface and polar or polarizable
nonelectrolyte molecules solubilized within the micelle.

The expeclted effects of these factors have been dlscussed prevlously
(7, 15, 18), explaining the agsumed structure of the lenlc micelles, and
the subsequent effect of this structure on the solublllzatlon of
different organlc campounds. Accordingly, benzene, the parent compound
of the substances investigated in the preseat study, ls distributed,
when present aa the organic solute, almost wniformly throughout the
surface and core regions of the CPC micelle (19).

in Part I of thislseries {15), it wag found that X for benzoic acid
[s congiderably larger than that for benzene ¢ 72 H_]as compared with
40H_§, which was attributed to the fact that the -COOH group is
intensily charged and capable of hydrogen bending with water, together
wlth considerlng the 3 factors menticned above. Alsa, when a methyl
group, -CH3, I3 introduced inte benzene, In toluene, the aliphatlc
character in the molecule s lincreased, in additlon to the already
present aromatic character of the benzene molecule, resulting in an
apparent alteratlon of the 3 factors, such that K for toluene Is much

higher than that for benzene ¢8), ¢ 125 H-jas compared wlth 40 ﬂ_s.

Women's Coll. Ann. Rev.
Vol. 15 (1990}).



In the present study, the compound usged contalns a carboxyllc acld
group and a methy! group, both introduced in the same benzene vring
(toluic acld), where its o-, m- and p- substjtuents were investigated.

It ls c¢lear from Table Il that the wvalues of : the apparent
selubliization constant K for the 3 acids arc all higher than that for
elther benzene or toluene, This indicates that the presence of both
groups, as substituents into the benzene ring at the same time, not only
does not contradict the effect of elther of them on the facters
fnfluenclng the scolubilization, but actually enhances the solubilizatlion
to 2 larger extent than the algebric addition of the separate effect of
both the -COOH and -CH3 groups with respect to the benzene molecule.

In cgomparlng the values of ¥ for the three aclds, as can be seen
from Table YI, It can be eclearly seen that the values of X vary in the
order m->p~>o- substituents. The lowest value for the o- subgsiltuent car
be explalaed on the basis that the presence of the -COOH and -CH3
groups, ortho to each other, vill impose some steric hinderence of one
on the other, thus decreasing the expected effect for each group, when
present separately, on the extent of selubilization. The fact that the
value of ¥ for the p-substituent Is Jess than that for the
m-substituent, although there i2 no steric hinderence In both, can be
explalned on the basis that when the two substituent groups are present
‘para’ to each other, there tends to be a competing effect between
surface sojubillization due to the ~COOH group, and core solubilizatlon
due to the -CH3 group, resulting In the notlced lower value for K than
that for the m~substltuent, where there 1S nelther the steric effect noc

the competing effect of the substituent groups,

Women's Coll. Ann. Rev.
Yol. 15 (1990).
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The apparent difference In the value of X for the three aclds 19 ln
ctear contradiction te a group contributlon mode! developed recently
(i6}. hccording to this model, all 3 valuea of X shoutd be,
theoretically, the same since the mode! is based on the assumptlion that
the value of K ia dependent only on a certain contribution from the
groups present, according to their nature and Irrelevant of thelr
poslition. A slmllar contradlictlon to the model was also shown In Part 1
of thls series, where, according to the model, values of K were expected
to differ because the substituents are different, but the results showed
that the ¥ values are almest the same, indicating that the extent of
golugllizaton will def}nltelw depend on several factors based on both
nature and posltlon of the substituents.

It can be generally oeen, from Flgs. 1-6, that, for aill three
tolulc acids, the solubliizatlion constants decrease, and the activily
coefflclents Increase, as the mole fraction of the acld solubliized In
the micelle increases. This is In accordance with previous results for
nighlty polar and aliphatic solutes, solubilized by lonic surfactant

mlceiles (5-9, 15).

-10-
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Table [. Experimental and Catculated Values of Toluic Acid Concentrations
in Ihe Permeale Tor Xnowy Belentate Solutions Condoining CPC and

Acid®
o-Toluic Acid
Retentate Solution Permeate Solutien
LAl Lercl ] ECrC) [ﬁjsred

1L2978E-01  2.7185E-01 IS @ ~‘1n;-ﬂa 35S0
}. 2887661 * 2.21858-0] i ;4;;5 3 7.9030E-65 3, 5407E~u3
6. 1434E-02  1,134%E-01 3, 1397E-03 g,ggqggifu 3 REFEI I
B ASTRE-02 ). )34%E-0 2.98356-03 UL UOOREHID 3, 35HRE-93
5.98276-02 1, 10376-01 29733E-05  S.EVICE-05 T 1522643
5.7854E-02 1, 109RE-0) 2,94E3E-03 5. 1155E-05% 3 1535E-43
2,733BE-02  5.3831€-02 T aI03E<iT  LARARE-0S PRI TS
2.70536-02 5. 3836E-02 2.6334E-03 2.94;45-94 2,0302E-03
LOQLEE-G] 2. 170BE-04 2.8757E-03 0. 00A0F40% I, 9u0&E-03
1 !ﬁ’!“-ﬂl 2. 1903E-01 2 EBIE-0]  3.3370E-05 30229603
SMATE-02  1.08KJE-0] 2.57T4E-03 0. 00EEH9D 2. 0356E-03
a3 34 =02 1.0Ba3E-0) LERITE-03 ) T2IAE-0F 2.8398E-03
5.0028-97  1L05%E-DI 2, 4589603 4, ITISE-05 2,7133E-43
5o 0320E-02  1.05BEE-0) 7,44736-03  0,20205400 2. 72715E-03
1.92108-02  4.2857€-02 UATE-03 [ 4s85E-06 2, 3505603
1.9226E-02  4.2B60E-02 2ATNLAE O, QOUDE+ul 2. 3550E~03
B.6024E-02  2,2079E-0) 1. 9654E-03  5.3330E-05 2,2537€-93
B.6033E-07 2, 20B0F-01} 1,95463E-03  4,5273E-49 2, 2590603
§.2293E-02 [, 11Q0E-0 1.93958-03  2.7083E-05 2. 14356-03
.230BE-02 1, 1099E-u) 19235603 3.1997E-05 2. [346E-u3
b LOTIE-02 2, 2208E-0) 13988603 7.4137E-05 [.S445E-03
&, HIG9E-(2 E.EEBQE-GI £.30056-03 4. 91FCE-05 1. 5MTE-03
2.8087E-07  [.6474E-01 L23EE-03 2. 7510E~05 1,1538E-03
4.3658E-02  2,16T4E-01 1OA03E-03  1.1233E-1d L 13%E-63
2,01056-02 1, 0209E-01 9.9785E~M  5,9573E-05 1, 0553803
20106E-02 £, 0240E-04 9,5734E-04  f, 0BI4E-LS 1.0563E-03
2.0510E-02 2, 1U33E-0) 4,5237E-04  9.5693E-05 5. 2558E-04
- 2UA2E-02 2.1032E-01 A.70476-04  1LOTZ4E-(4 5, 7514604
1L GRE-02  1.0918E-0L 1,33996-00 b, 3735605 5. 0314E-04
L OWE-02 LL0915E-0f 1,4390E-04 6. 1587E-05 5. 0B31E-04

®All concentrations In rr:ol--l_I

bCalcula‘l‘ed results obtained by fitting the activity coefiicient with
equations 5 & 7, using constants in Table Il.
Women's Coll. Ann. Rev.
Vol. 15 {1990).
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Table I.

(continued)

Retaentate Solution

LA

CCPCT

8.0572E-02= |.0830E-01

2.940G4E-032
2.9455E-02

1.0217E-01-

f.e2AE-01
9, 4931E-07
5. 4718E-02
8.BB54E-92
9 8a21E-02

§,3217E-07

4, 32196112
b. 3778502
5, 3383E-03
3.055{E-02
3, 0985E-02
4,40B4E-02
4. 4092E-02
2.33826-0)
2, 3397802
2, 1171E-02
2.118%9E-92
[.6201E-02
LET01E-02

)
All concentrations in mol-1)

9.3030E-02
. J0F1E-(2
2. 360ZE-01
2. 3600804
1 035BE-(1
1, 933%E-0
1. UAE-01
2. AE-0)
L.O3IEE-0]
[.0714E-ul
2, 2u23E-11
2. 20ME-01
L.ugdE-m
1. 0p42E-04
2.1958E-01
2. 1958E-01
§OE792E-0)
[ 17928-0¢
2, 153%E-u]
2. 15356~y
1L UG35E-0¢
1.G594E-0

m-Toluic Acid

LAl
ATHE-43
LSTSUE-03
CLTASIE-0F
AGBUE-D3
.4g58e-03
ST HIE-G3
L 3840E-03
. G23E-03
L 29703
LTICE-DD
HRE-1G
LBD33E-ul
LTTR2E-04
LOEGE-B3
L PA73E-04
6. BS83E-04
b, BI7SE-04
b.bT04E-14
b, 5237E-u4
2.F0¥5E-14
2.5352E-04
2,737k~
2.73E-G4

g e D D e e bwm bt e Pt s Bm amm e R

-1

C[CPC]
L3TE-0G
B#243E-US
CFUdZE~05
1. I1R33E-04
1.2877E-04
8. 10gRE-05
1370303
10754
1,419%E~1H
. S3946E-05
1. 0972E-05
. za0%e-09
1345286~
0.3276E-035
T.a%E0-45
1. 2254204
12350
8. 501E-13
7.754BE-03
{1, 1593E-ud
' IT9IE-
7.Z614E-05
5, 8132805

3.
[
oy
1
i

Permeate Solution

ﬂ?3‘E o3
L3293E~114
. 92b7E~04
1GIE-04
o EFIE-Y
L7TTE-04
LS7TIE-Y
3.44687E-04
J. 8556504

n
£l

e hl —4 ~ ﬁd

. Lﬂ LJ &d L

Calculafed results obtained by flTTrng the activity coefficient with
equations 5 & 7,

using constants in Table 11.

—-14-

. ——e i



Table 1. {(continued) Women's Coll. Ann. Rev.
Yol 15 (1890).
p-Toluic Acid

Retentate Salution FParmeale Solution
- b

LAl ceeed Cal £cPCl AL g,
5.9054E-02  1,0439E-¢) 2.M26E-43 9, 7050E-99 1 2.0985E-03
S.9068E-02  1,0450E-05 T.316E-97  9,84805-04 2. 093BE-03
2807352 5.1118E-92 LO7S5E-93  9.3285E-04 13853800
2.B016E-07  5.]1093E-02 Z1340E-03 D, S599E-04 1, 9AGAE-03
1.0348E-01 2L 2881E-0) 21125E-03  9,4BICE-04 1.9088E-02
1 I347E-01  2.2BH2E-0) LIB2E-03 9.3232E-04 1. UB7E-03
5. 1662E-00 1, 0558E-0) 2078003 5.3157E-04 L E7E-03
5.744E-02  J.U582E-DI 1.9575E-03 A, 1530E-04 1L B507E-03
B.71BIE-92  2,2224E-D1 VSOUGE-D3 4, 7497E-04 1.5421E-03
B TISIE-02  2.2275E-01 1AYB2E-03  4,4713E-04 1.5421E-03
4.34736-07  1.129%E-0) LAISIE-03  4.14756-04 1.4933€-03
4, 3485E-02  1.12378-0) LOSOBIE-03 &, 2413E-04 1. 49E9E-03
6. 2899E-07  2,14375-01 LA763E-03  5.9H1E-0§ 1. 1652E-03
5, 720bE-02  2.1451E-0) 1. 1892E-03  5,5409E-04 [ 1651E-03
3 0086E-02 1. 0BSLE-0 I I227E~03  5.0897E-04 L 1291E-03
3 063E-02 1. 0662E-0) EA252E-03  4,0483E-04 1. 1209E-03
. H03E-02  2.14576-01 7.4325E-04 4, 1847E-04 8,051 IE~04
8. 2094E-02 2, 1457E-0f 7.5193E-00 4, ID24E-qt4 B, 0493E-04
2.1843E-07  1.1292E~0) T 13528~ 3,5840E-04 7.8178E-04
2.1Bb3E-07  [.1294E-04 T,A295E-04 3, 3595E-04 7.8185E-4
2.1994E-02 2. 1A20E-0f LATZ0E-04 2, 4494E-04 4,265BE-1H
2,1934E-02 2, 14)%E~i1 33957600 7,4244E-04 4, 2630E-04
1,0947E-02  1.0945E-01 S AI02E-08  2,2258E-04 A 130GE-04
1.0945E-02  [,0914E-04 J.4533E-04  2.1921E-04 1. 1271E-04

a . . -]
All concentrations #n mol-1|

b
Calculated results obtained by fitting the activity coetficient with
gquations 5 & 7, using constants in Table 1.

-15-



Table I1I: Least SquaTes Parameters for Toluie Acids in l-Hexadecylpyridinium Chloride at 25°¢,

b 5 -
Solute Ko(M-1)8 b Ca nmmn 10~ ° RMSDS
o- Toluic Acid 185 1.244 C.0475 0.88 mn 4.768 mo1-1-1
m- Toluic Acid 275 | 1.241 0.0261 0.88 mn 6.542 mol-1"1
p- Toluic Acid 229 0.754 0.0573  0.88 o 3.298 mol-1-1

mHnnmwnmvn of a plot of the solubilizatcion constant, K, vs. the mole fraction of acidg
in the micelle.

vmmﬂ.msmnmn in equation 4.

~16-

Root mean square deviation in acid concentration in the permeate solution, fitted with
model described.

W
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ELECTRCCHELIICAL PARALETERS FOR Mo ALLOYED STEEL IH
CALORIDE SOLUTIONS
S.i. Roshdy®, L.A., Kemel and F.A. El-Accad
& Al-&zhar University For Girl's, Faculty of
Science, Chemistry Department, Hesr City,
Cairo, Egypt.

ABSTRACT

The électroohemical parameters for a type of Lio
alloyed stainless steel (containing 3.15%) was studied
in cploride golutions (0.1 = 5.0 K) at diiferent pH
values and 30°C, The results show that the electroche-
micsl parameters were dependent on the ¢oncentration and
pH of ihe test solution.

2

The ko alloyed stesl containing 3.15% ilo can be
pesgivated in chloride solutlonws having molarity from
0.1 to 3.0 uf at pH from 1.0 t0 3.0 and the passive range
become wide with increase of pH value. The alloys diasso-
lve actively from their corrosion potentials, eand can
not pasgivated in 5.0 . chloride solutlon at all.

The soanning rate of which the potential of the
aljioy ig varled, dV/dt has a conslderable influence on
the shepe of the polarization curve. Ecorr and E,
decreame end E ., I, . and Ipit increase with increag-

pp' “ori
ing dV/ds.

IATRODUCTION

The electrochemicel behaviowr of Lo alloyed steel
in swliphate and sodium chloride solutions were previously -
studied in thisg 1aboratory(l"6). The literature containg
contraversal results to pitting potentials and corrosion
parameters(E’T’B—zc). Becauge of the well estaeblished
usage of molybdenum alloying for increasing the resigta-
nce of steinlegs steel to pitting oorrosion interest

-24-
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was developed in extending potentiodynemic study of the
3.15% ko ateel containing 16.58% Cr and 11.29% Fi in
sodium chleoride scolutions (0.1 - 5.0 Li) at different pKH
values at 300G, The effect of thé-rate of which the
potential of ‘the alloy is varied, dV¥/dt on the corrogion
parameters of the alloy has been algo studied.The chemical
Composition of the steel uged ig shom in Table 1.

iable 1. Compogition of steel.
Eleneni c 3 .Cr Hi Lo Iin Si P Cu.
Wiz 0.052 0.014 16.98 11,29 3.15 1,66 0.40 0.022 ~

EXPLRTHERTAL

The steel is produced by Aveota (Swéden) in the shape
of rods with a diemeter of 20 mm. It was heated for 20 min
at 1050°C and then was Quenched in water.

IRELREATVERT OF SPEGILIEN

Circular specimens of 15 mm § were embeded in a
plagtic regin ground with emery paper and polighed with
diemond paste (1 um). Finally the spscimens were cleaned
in bidigtilled water-end ethyl alcchol.

To avoid crevice Gorrosion Glyptal Protecting Lacque
was applied directly after polishing around the edges of
the specimene () mm around the edzes).

The aepecimeng were prepolarized in the actual Nall

aolvtions (from 0.1 to 5.0MNaCl )at different pH values
(froxz 1.0 to 3,0) at -700 mvsCE for 1 hr.

CONDITIONS AND PROCEDURE

Experiments were carried ai af 30°C in sodiﬁm chloride
solutions with conceniraticn varying ftom 0.1 to 5.0 M. at
different pH (from 1.0 %o 3.0). The cell wag continously

-25-
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purged vwith purified nitrogen to get rid of oxygen. The
reference electrode was a gaturated calomel electrode,
connected by a salt bridge and Haber ILyggin Capillary
approximately 0.5 mm from the specimen surface. The
epeCimens were placed in a gpeCimen holder as shown in
Fig. 1. The counter elscirode was a sheet of Pt placed
in & peparate cell containing the same used elecirolyte
connected with the measuring cell by a salt bridge.

For potentiodynanmic measurements, the poteniial was
controlled by Tormatic Potentiostat P, and the diagrams
were recorded by means of Sevogor RE 511 Recorder.

The experimental procedure congigted of

(1) 3Bubbling with nitrogzen ges at a potential of -TQO mVSCE
{for 1 hr) in chloride solutions.

{2) Changing the potential in noble direction usming a2

’ gtenning rate of 5 m¥/min in (0.1 - 5.0 L FaCl at

pd frag 1.0 %o 3.0) or at different dV/4t (from 5 to
100 mV/min in 1K LiaCGl at pH 2). 91he potential was
gtopped whnen the total current-through the system
reached 160 uA, this msans a current deneity of
85 u4/Ca2,

DISCUSSICH

i'yplcal potentiodynamic curves for the steel used
are ghowre in Fig, 2 and 3. The active rezion exhibited
maxima in dilute gddium chloride golution (C.1 L) at
different pH values. The active region exhibited two
current maxima in concentrated solutions from 0.5 to 5 l-
HaCl and especielly at lower pH values (1 and 1.4). These
date are shown in Figs. 4, 5, 6, 7 and 8 where a prono-
unced second current maximuw ig observed in most of the
Tigures at different potentiamls. The emplitude of this

26—
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current maximum increases with the decrease of pH values.

It is clear from the Fige. (2-8), that thig type
of sieel cen be pamsiveted in chleride solutions having
molarily from 0.1 to 3 K at pH values 1~3.0 and the
pasglve renge beCome wide with increase of pH value. It
dissolve aciively from its corrosiom potential and is
not pessivated in 5.0 ¥ NaCl at ali.

The electrochemical paremeters for this type of
ko alloyed steel are giver in tablas (2-4),

~27-
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It ic clear from these tables how the ¢ritical current
(Icrit.) varied with pH and chloride concenirations at
30°C. The resul%s show an incresge in ICrit. with decrea-
ping pH dque to the increase of corrosion rete with mcldity
and conductivity of the electrolyte. Similer observation
wag aleo found for the seme iype of gteel in sulphate
solutions(z). The erifical current increased by more

than two orders of mmgnitude (From 9.5 to 215.&A/cm2) as
chloride concentration wag increased froa 0.1 to 5.0 i at
pH 2. From the apodic¢ diseolution parzmeters £pr this type
of steel which are lipted table (2-4), corropion potentials
(Eborr.) increaged with decreasing the pH of the solution
end usually were more aciive the smzller the magnitude of

Ierit.-
Samples with respectively increaging ICrit required
a correspondingly longer time o paggivate, and in some

cases never passlvated et all es in concentrated chloride
solutians in % at pH 1 a2nd 2 (as in Fig. 8).

It is clear from tebles (2-4) thet Is; increaces
with intrease of chloride ion concentretion especially at
lovier pH valueno.

Tables (2-4) show that bggipoge (T8fle slope) lies
within the range 100 - 150 mV/log i for most specimens
investigated, ex¢luding the resulis in 0.1i HaCl et pH
1., which yield a higher value (280 mV/log i} This
Tafel slope may suggeast a slow discharge step (Volmer
mechaniem). The deviation from 118 mV/decade may be
egcribed to chAnges in the gymmetry of the energy barrier
(a depart from 0.5}.

It ig clear thet the current density Ip in the
passive region of ateel increases with increzsing chloride
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concentration (especially at lower pH values). The results
indicate the progregsive increasge in the corrogion rate 1n
higher concentrated chloride solutionsg (3 and 5 M Hall st
pE 1 and 1.4). Ve found 211 potentiels decreased as would
be expected with inoreesging chloride ion concentration.

The effect of the rate of which the potential of the

gspecimen 1s varied dV/dt has o considerable influence on
the shape of the polerization curve. On the other hand,’
investigations carried out by Greene ard Leornard(zz) in~
dicate that it is of no importance whether the potential
is varied in steps or ¢ontinuously. ihe continuoua potentl-
odynemic method is nowadays the most widely used and was
preferred in this study. Fig. (9) illustretes some chere-
oteriatic valueg of the polarization curve for the used
steel in li NaCl solutlon s% pH 2 against dV/di. It is
clear from Fig. 9 that By opy and B, {pitting potentianl)
where asg Epp {protection potential from pitting), Iopmy
and I, inoresse with incrasing dV/dt. Littlewooq(23)
reported that a low transverse rate of polarigzation give
ripe to an etohing effect, whereas in the present atudy

% was not the <¢age. Probably the higher value of Eborr
at low dV/dt are due to enrichment of more noble alloying
elementeg Jjust below Ecoﬂr‘. Similar obaervation hag been
found by lars Troselins{27) an AIST 304 in 11i-H,80, solution.

The actusl poleridzation curves obtained at the
bighest and loweat sgCanning rateg indicete that the
gCanning rateg affect several sspects of the measurements.
he higher scanning rate gives riee to a higher active
ancdic dlgeolution peak, which ig shifted toward more
noble potentials. It has been reported that the faster
gCans glve more noble pitting(as’zs), but the opposite
we found in this work on molybdenum containing alloy. This
may be due to the increase of the passive film thiciness

=31~
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vith time at a potential in fthe passive range. Thus the
pasgive £ilm would be thicker the lower the speed of the
gtanning. As the film thiclness increases, & low fraction
of the potential difference between metel and solution
would be expected to cccur within the f1lm and thus not

be available at the film -~ polution interface to assist

in the entry of chloride ions into the film. A gimilar
effect was reported by Bond and Lizlovs(27) for the 17.6%
Cr 13.5% Ki 2.9% kio in 1 HaCl solution.

The lower values of Bo.i 8% low dV/dt are attribu-
table to & combination of these effects. Similar obgerva-
tion has been obgerved by Lars TrOSEliUS(24). The polari-
zation curve measured for a metel alloy ig the resultent
of the puperimpoged polarization curves for ihe alloying
elements, E__ does not have the seme pignificance as the
flade potential of & pure metal., The latter is the
potential et which the enfire metal surface is passivated
becauge an oxide is thermodynamically atable or exygen is
cheni sorbed. Epp’ on the other hand ig a potential at
which the resultant polerization curve has 2 maximum znd
ifs position 15 dependent upon the gurface fractiong of
the included alloying elemesntsg, i
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‘PHE BEHAVIOUR OF NICKEL AMALGAMS IN
PHOSPHORIC ACID SOLULIONS

~3-

i, Abou Shahba, N.S. Hasssn, A.S. Ahmed and

By

*
Sell, ROEhdJI' M

Al-Azhar University for Girls, Faoulty of Sciencs,
Chemietry Depariment, Nasr City, Cairo, Egypt.

Abgtract :

lickel amalgens of‘varying concentrations were
anodigally oxidlzed galvanostatiocally in phogphoric
acid solutions at 25°C. Two dlfferent oxidation
patterns ware distinéuished. The first described the
behaviour of the nickel amalgams in concentrated soid
golutions (2.0 and 3.0 N H3P04J and the gecond gave the
behaviour of nickel emalgams in dilute amcid zolutions
(.2 N H3P04). The oxidation curves in concentrated
golutions showed regions for the charging of the
anodi¢ double layer, dissolution of nickel as N1+t
followed by its oxidation to NiO, formation of
mercurous and mercuric phosphate, Ni,0,and Fi,0, which
is oxidized further to N102 vefore oxygen evolution.

With dilute solutions the oxidation ourves
revealad that, the oharging of the anodic double
layer, digsolution of Wi as Hi**, apd its oxidation

$o NiQ ap in contentrated phosphoric acid solutions,
|
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wag followed by s region of osclllations due to the

congecutive formation and diseelution of mercurous and -
mercuric phosphate. The NiO formed at the early stages

of passivity ls then oxidized to Ni304 : H1203 then

NiOz before oxygen evolution.

The relation between the polarizing current, / , T
and the time of passivation, 7, waa found 40 follow
the followlng eqQuation :

Log ¢+ = A ~nlogld

where A and n are constante. The resulta indicate

thet the diffusion of nickel within the amalgem to the
amalgam / electrolyte interfaCe was mainly rate the determi-
ning in the process of pasgivation. !

The effect of tempereture on the time of
ragslvation of nickel amalgams in phosphoric acid

golution was also lnvegtigated.
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introduction :

The chemical literatwre is rich with informaticn
regarding the oxidation end passivation of metallic
alloyss. Certaln rules are put to exzplain and predict
the beneficial or determintal effects resulting from
incorporating tracee of one metal in the Lulk of
another, Little of such work is directed, however,
to study of alloyse in which mercury forms the main

constituent.

Horsover, nickel end 1ts alloys possese excellant
corroslon resisiance in a wlde veriety o©f environments.
Thig naturally riges considerable interst in inveatlga-
ting the cause of pagsivity of nickel. Several techni-
Ques have been employed to characterize the nature and

the thiclmess of the surface film(i=24),

Therefore the main objective of this study wes
to inveetlgate the oowmpogition of tha film formed on a
nickel amalgem electrode and throw mere ligh% on the

mechaniem leading to the electrode passivation,
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Ezperipental :

The electrical cell and experimental detalls
were pimllar to those given previously(ES). The amalgaﬁ
electrode was in the form of & small cup of 1.67 ¢m
internal diameter, provided with a secaled platinum
wire. The ¢athode was in the form of an euxillary
eleotrode with a sealed platinum c¢ontact. In order
to avold the Contaminetion of the tested solution with
the cathode products, the cathode was isolated from
the electrolytic solution. This was echieved by
auxillary electirode in a speclal compartment fitted

with a sintered - glass digk of medium porogity.

The potential of the working electrode was
measured ageinet a saturated caleomel eleStirode., All
potentials are referred to the reversible hydrogen

electrode scals.

The emalgam of the electrodes were pfepared
elecirolytically in eitu from the acid plating baths
heving the frllowing composition: 90 g. Ni 504. T Hzo,
30 g. Nicle. 6 H,0, 16 g. (NH4)2504, 30 m2 H3P04 and
4.5 g NH4Gl / L.

Aknown amount of solution was introduced into
the electrode cup conteining 1.5 ml of doubly distlilled

mercury and eleCirolysis was ocarried out with fized

-48-
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ourrent 50 m.4d/electirode for nickel with mercury acting
as ths cathode. The electrode area was 2.30 ¢m®. The
mercury and electrolyte were coniinuously etirred.
CGomplaete plating of the metal was marked by the brisk
evolution of hydrogen gas from the esurface of the
eledtrode., Elecirolysls was continued for a further

30 min, poeriod. <The smalgem was washed several times
with doubly distilled water, and then dried with natrow
gtrips of filter paper. Ccocmplete deposition of nickel

wao asoertained by atomic absorption apalysis.

Amalpgeme varylng in contentration between
0.6448 x 1072 to 3,8557 x 1072 wt% nickel were thue
prepared. Orthophosphorlc acid sclutfion was ussd as

testing medin to prepare 3.0, 1.0 and 0.1 N sclutions.

The results and snelysis indicate that the nickel
amalgam elecirodes prepared in this manrer have the

following composgition {Table 1.)

Tabls 1. Amalgams Electrode Composgition :

Eleﬁgruda ?gnf°§§t‘ wt-% Ni. Mole fraotion
I 0.5 0.6448 x 1072 2.2615 x 102
1T 2.0  2.5738 x 1072 8.6965 x 107
ITI 3.0 3.8557 x 107° 12,9880 x 1072
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Resulis and Dimsdussion :

Anodlc and oathodic polerization curves for
nickel amelgams with inCreaging metal content were
traced in 0.1, 1.0 and 3.0 N - H3PO4 golutions at 25°C,
For each amelgam and stlution compositlon number of
constant polarizing currents were applied to gain

insight into the mechaniam of passivation.

The resulta of the present inveastigation on the
anodi¢ behaviour of nlckel emalgems in phosphoric acid
golutions showed two different oxidation patterns. The
first describes the behaviour of the nickel amalgams
in concentrated acid solutions (1.0 and 3.0 ¥ H3P04)
and the second gives the behsviour of these amglgams in

dilute ecid solutions (0.1 N H3PO4}.

The behavlour of nickel! amalgams in concentrated acid

solutiona 3

Under a wide range of constant polarizing current
densities and solution concentratioms({ 1 and 3N H3P04J,
nickel amalgams (electrode I, II and III} yield polariza-
tion ourves which exhibi{ praciically the same features.

Figs. (1,2) represent the potentisl - time curves
of nickel amalgem eleGtrodea (Elec¢trode III and I) in
3.0 and in 1.0 K H3P04 solutlons respectively. It can

50—
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be geen that, the primary anodi¢ process in the polariza-

tion curves represents the charging of ihe anodic double
+2

layer, then the i of the amalgam dissolves ag ¥i™“ along
region (i) (showing no inflection) according te¢ the
following eQuation :

§i o= Nit2 + 2e E® = -0,25 V (1)

This reaction ig considered for solid niclkel elec-
trode, however fior nickel amalgems under consideration
the reduction in the nickel atom activity must also be
accomted for. 4s a feir epproximation the activitiy of
nickel in mercury could be set edual to ifts mole fraction
Xy which for 2.2615 x 1072 and 12,968 x 1077 wt ~ % Fi

amelgam emounts to 0.64448 x 1072 sy 2.5738 x 1072 ang
3.8557 x 2072 regpectively.

Subgtitution of these velues in the bagic

Hernst equation :
E = B + 0.059 DH - 0.023 log Xy (2)

gave for the three smalgamg in 0.1, 1, and 3 H'H3P04'
values varying from ~0093 $0 -0.133 V. Formation of
ﬁifz along this region (1), in the polarization ourves
corregponde to the first period of activity of nlckel
emalgems, which is then oxldized to Hi0 (region 1i)

showling no infleqiion &laso,

-5)-
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Formation of NiO along region ii was also repo-
rted by previous authorﬂ(lo)who reported that, by the
galvanogtatic technique, small constant o.d. ceuses
the potential of nickel electrode to inCremse suddenly
to & value that corresponds to.. the reversible NiO/Ni
potential. Similar observations were alsco found by
Besson(al)upon hia study on the manodic oxidatlon of
nickel electrode in 6N - KOH solution by Rollet's
method reported that, the equilibrium transformation
which occura together wlth the oxidation reduction
potentiel (in V) determined at the points of inflection

of the anodic¢c potentlal-time curves were :

i, 0 ——= Hi 0 (about 0.47 V) ,
27— 374
Ni.0, — = NiO (about 0.0 V) ,
5 i E—
and Ni0 —— Ni (no inflection)

The formation of NiO along region (ii) wes
fellowed by five clear arrests. Along arrests (I) and
(11), mercurcus and mercuric phosphatewers formed snad

the purface of the amalgem electrode was Oovered with

a white deposit.

bvidence that mercturous and mercuric phosphate
were formed during arrests I and II in the polarigzation

curvee can be arrived at, by consideration of Mg. (3)
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in which pure mercury is oxidized in 1 H—H3P04 atid
under the pame experimential Conditions (the same current

density, solution contentration and temperature).

Further information for the formation of mercu-
rous and mercuric phosphate along arreste I and II,
regpeCtively, was also ¢onflrmed by meapuring the open
oircult potential that arises from these salis on the
surface of a clean doubly dist{illed mercury pool surf-
acte, where values of 625 and 675 mV. were obtained for

mercurgug and merouric¢ phosphate, respectively.

Ine to the solubilitiy of merQurous and mercuric
phosphates in a¢ids, an elongation of the step of forma-
tion of mercuric phosphate occurs, Fig. (1); and cscilla-
tions occur in the potential-time curve (specially in
dilute soluticongCFfig,(4))due %o the continvous forme-

tion and digeolution of the salt layer,.

Owing to the liquid nature of the electrede, the
primary pessivating film contained fisgurea and cracks
which allowad the smalgam to come in contact with the
golution and the nickelous oxide NiO formed st the first
stage of paseivity (reglon ii), would be oxidized to
higher oxides along steps III and IV sccerding to

0.897 - 0.0 pH (3)

MO + B0 —> N1,0, + 28" + 28 ; E

HiCp + HO —> 3Ni 04 + oit + 28; E = 1.305 - 0.059 pH (4)

1
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N1203 which is formed along step IV is further

oxidiged to IiiO2 along arregt V, according to the
(26) .

Tollowing reaction

i 0, + HO = 2Ni0, + 20" + 2e” ; E° = 1.434 - 0.059 pH  (5)

before finally the potentiel rises to exygen evolutien

vyrlues.

These results are in agreement with thoge obtained
by previcus authors on solid nickel eleotrodes in sodium
phosphate solutionﬁlT). They suggested that the pessive
film on nickel electrode has & duplex structure consist-
ing of HiC and Ni304. At high potential Ni02. wasg
produced on top of the initlal film.

Cathodlic polarization curves were traced by
reversing the pelarizlng currents when the potential
was at oxygen evolution values (curve C, Flgs. 1,2),

o0 as to make fthe woridng elecirode the cathode.

Three errests eppeared in the cathodic polariza-
tion curve, 7The first two corresponds 4o the reduction
of mercuric and mercurous phosphate according to the

following reactions.
Bg,(PO,), + H, = Hg,HPO, + Hg + H + e 6) -

HgEHPO4 + H

1t

, H 4 H2£0; e 2 (7)
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of .
Then reduction I-.liD2 o NiD took place along the third
arrept before finally the poteniial drops to hydrogen

evolution values.

Apodic decay curves obtzinad upon interrupting
the polarizing current when the elecirode was at oxygen
evolution valuea (curve D, Figs. 1;2), indicated that
the potentiel dropped directly to values corresponding
to the system Hg3P04!Hg2HﬁD4 where the potential

remaing constant thersmeftier.

The behaviour of nickel amalgams in dilute phosphorio

acid golutions @

Quite interesting is the oxidation characteris-
tics of nickel amalgams in dilute solutiona, In Fig.(4)
are shown the enodic polerization curves for (2.5738 x
1072 wt.% NL) in C.1 N - H,P0, acld. Ag indicsted from
the shapes of the anodis polarization curves (Fig. (4));
1t oan be seen that, the charging of the apodic double
layer and dissolution of Ni as Wi**, followed by its
oxidation to NiC as mentioned before im concentrated
phospheric acld solutlons (1 and 3 ¥) was followed by
a region of osclllations which may probably be due to
the fact that, the formed mercurous and mercuric
phosphate are soluble in acid phosphate aolutions(ls).

The formed layers in these dilute solutions once formed
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readily dissolve, and fluctuations occur in the anodioc
polarization curves dus to the formation and breakdown
of these salts at the first gteges of pesslvity. After
certain time the NiQ formed at the early stages of
peseivity 1s then oxidiged to N1304 along siep 1 in
the polarization curve, (Fig. 4) which is then
oxidized to N1203 then NiO2 along steps III and IV as

given before in case of concentrated phosphorlio acid

golutions.

Relation between the polarizins current, 2 (AMA) and

time of pagssivation, 4 (min) :

In order to gain further inslght on the nature
of the process that eventually leads to the eleoirpde
passivation (film formetion), the relatlon between the
polarizing current, 4 { M) and time of paesslivation
7 (mln) was coneidered. Plots of these two variables(G,P.
Fig. 5)for eleotrode III in 0.1, 1.0 and 3N HyFO,
geplutions, gave almost parallel straight lines with
glopes of -2 in excelleant agreement with n = 2,
predicied by Muller's empirical formuls and Sand's
equation for elecirolysis vith constnat current

)(2?)

(chronopotentiometry « Similar observetions were
also found for electrode I and II in phosphoric acid

gsolutions.
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As peen from these ourvesg (Fig. 5), the pasaiva-
tion of the different nickel smalgams in the examined
solutions ere satisfactioprily represented by the
relation

Log T~ = A=-nlogsé (8)

where A and n are constanta

in table {2) the values of the Constants A and n

of relation (7) ere grouped.

Table (2) 1

Values of 4he constants 4 and n in relation (7).

Eleotrode
Seluftion No. A n
3N H3P04 I 7.49 2
II 7.80 2
IIT 7.89 2
i H3P04 I T.51 2
II T.65 2
III 7.68 2
0.1 H3P04 I 6.40
II 6.47 2
111 7.18
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From the results of the present investigation
the pessivation of nickel amalgams in H3P04 solutions
eppears to be largely governed by the rate of diffusion

of nickel atoms to the electrode / electrolyte interface.

Furthermore,it is readily eesn from Fig. 6
(elecirode III 4in 0.1, 1.0 and 3N H3P04 solutiona)
that the value of ¢ T4 18 aluwost constant (for ome
and Yhe same concentration of amalgem) as the current
density was varied. The same regults were mlgo
obtained for slectrode I and II in phosphoric acid

solutiong.

Consideration of the theoretical relations
underlying the proctess of electroly=im at oontrolled
Gurrent can reveal the exact nature of the diffuping
lon which participates in the formation of the passivity
film., For the product i-f'%, the {erm prassivation
index i3 here suggested slnce i} gives a clear

understanding of the procegs of papsivation.

Effeci of temperature on the time of paassivations of

nickel amalpems in phosphoric s¢id solution :

The results of the anodi¢ polarization of
2.5738 1 10”2 wi% nickel amalgam in 1N-H PO, solution

at different temperatures are ghow disgrematically in
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Fig. (7). ©he polarizing current densiiy was 261 A4/

Gm2-

Az can be seen from these curves, the time of
pasgsivation increases with rise of temperature. Since
the potential - time curves are analogous in shape at
higher and lower temperatures, save for the lncreased
time of passivation at higher temparatures, hence, the
effect of temperature mey he acCounted for, es due to
the increased solubilitles of the layers initially
present or anogically formed on the electrode surface,
therefore, the time needed for the passivation of the

electrode greatly increases.
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Anodic, Cathodic and DeCay Polarization of
Electrode I1I of Ni ~ Amalgem in JH—H3P04.
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3,
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Anodia, Cathodic and Decay Polarization of
Electrode I of Ni-imelgam in 1N—H3P04.

o C.d. 435 AA/Cm°  _u. o0.d. 348 4a/cm?
~&— Cod. 304 AA/Cn —e— o.d. 260 _AA/cm?
—&-¢,d. 174 J'A/Cme

Anodic, Cathodic and Decay Polarization of

Hg in 1N-H,P0, , c.d. = 261 HA/Cm®,

dnodic, Cathodic and Decay Polarlization of -
Electrode II of Hi - Amalgem in 0.1N—H3P04

o~ 0.d. 435 #4/Cn°  x-c.d. 348 _“a/cm?
-4~ o.d. 304 HA/Cm® e c.d. 260 _“A/om2

Log ( - Log v Relation for Elsotrode III in g
~6— 3.ON-H3FO, ~%—  1.0N-H;P0,
—— O.IN-HJPO4

Relation between iryz x 100 and ¢ ( .&AA) for
Electrode III 4in :
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—_— O.IN-H3P04

Flg. 7 : Effeot of Temperature in Electrode II in :

1.08-H;P0, , G.d. 261 ~4/cme

—~o- 45°C . 3590  _4_ 300C

—_— 2060 —_—— 1050
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/A CHARACTERISTICS DEPENDANCE ON TEMPERATURE

FOR GRIDDED STREAMER DETECTOR

HOSNIA M. ABU-%eid and Z.M. H. MOHARRAM
Physics Department, College of Women

Ain Shams University
ABSTRACT
Effect of temperature variation on the characteristics
of gridded streamer detector is investigated. Relative

detection efficiency is represented, which is very useful

for practical use of gridded corona streamer counter.
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INTRODUCTION

Temperature is an effective parameter on the
efficiency of corona detectors{l-u”. No detailed
investigation .of the effect of temperature on spark
detectors sensitivity has. heenincJeEl—S)_ Recently
an intereating study of characteristics dependance
an temperature for wire-plane Streamey detectors nas-baen
carried out. (6,2)

A trial is presented in this work to cl';t"léthe
effect of temperature variation on the characteristics

of gridded streamer counters. (i)

EXPEREMENT

The streamer countsr system oy described
elsewhere (F) 8o that only a brief account may be given
here,

The form of the gridded single-wire anode streamer
detector and block diagram of electronie circuit ave
shown in Pig.(1l). A highly polished stainless Steel
plate (82 mm effective 1enﬁﬂ9 served ag cathode.
Molybdenum anode and grid wires of diameter @ = 0,32 mm
wife used, The following conditions were chosen: a
spacing of 3 mm between grid wires, 17 mm grid-to-
cathode spacing, 7 mm anocde-to-cathade spacing, 5 M

anode load resistance and 10 Ma grid load resistance.
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Also a wide heam of alpha-particles emitted from 239 pu
scurce (25 mm $) which was limited by passing through a
rectangular plexiglass slit (25 mm length X 4.5 mm width
X 8.3 mm thickness}) was used.

The detector was operated inside an air-tight thermostat
supplied with a temperature control to within % 0.5°C.
B steady stream of dry air free from carbon dioxide was
possible to pass through this thermostat. A hygrometer and
a thermometer were fixed imnside the thermostat to show the
relative humidity and temperature during the measuring of
the experimental results

EXPERIMENTAL RESULTS
Fig.(2) shows the corrected counting characteristics for

various temperatures extending from 10°C to 60°C keeping grid
voltage constant at 2250 Volts. Variation in relative
humidity (R.H.) due to change in temperature was removed
by the possibility of introducing a stream of dry air inside
the thermostat. Besides, curves of Fig.{2) were corrected for
small deviations £rom 35% R.H. by using the relative
efficiency vs R.H, curves‘gl. The results indicate that the
sensitivity of the gridded streamer detector is affected by
temperature variation. Also it shows that the length ¢f the
plateau is somewhat decreased with increasing temverature.

However a small positive plateau slope is noticed at 10°C,
while at 50°C and 60°C a small negative plateau slope is
noticed.

The corona current characteristics are shown in Fig. [3).
These curves show that the corona streamer current Ia
increases non-linearly as the anode voltage Va increases

according to equation (1)
I = bV, +CvV 1
= a + Va a mmsarea (1)

a

where a, b and ¢ are constants.
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Applying the least - squares fits to the present
experimental results in Figure (3} , the values of a,
b & ¢ are calculated.The computed empirical formulae of
current Ia are represented on fig (3) by.continuous
curves. These curves show good agreement with the
experimental reseults which are shown in Fig.(3) by
different types of dots.

Plg.(4) represents the relative efficiency “E "
{Er = N{X®°c) /N{10°c)] i.e. the average plateau counting
rate relative'to - the average plateau counting rate at
temperature 10°c as a function of the temperature. Fig. (4)
indicates that the telative efficiency of the gridaed
Streamer detector increases gradually with the increase
of temperature up to ~30°c, after which it increases
sharply.

It is clear from fig (3) that the gridded corona
streamer detector is more temperature dependent thanp
the wire-plane ‘streamer detector, (8+7)

The internal resistance "rd" can he determined
As function of effective anode voltage “vae“ for

different values of temperature by equations {2) & {3)
v .

Ta = g - (2)

where .

Vae = Va - IaRa - RtIt (3)

Fig (5) shows the results. It ism obvious that “rJ“

decreases with the increase of the temperature and that
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a small variation in “ré“ is observed with the change

in temperature at high values of “Vae“.

Fig.[6) represents the a.c. resistance "ra“ vs."va

for different values of temperatures i.e. 10, 20, 30,

40 & 50°c, as given by equ. (4).
av

_ ae
Ta ™ dI, )

It 15 clear that, “ra“ decreases with the increase

of temperature, while at large values of Va a smaller

a

*

variatlicn in "ra“ is noticed.

Fig. (7 shows the threshold voltage "V " vz, "T"
which is constructed fIOmlthe curves in Fi:.(l]. It is
clear that as the temperature%hxmeases the threshold
valtage increases also.
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EFFECT OF SALINE CONDITIONS AND GROWTH REGULATORS
ON GERMINATION AND GROWTH OF FIVE
_5_ SOYBEAN CULTIVARS PLANT.

*

¥ o
R LEINAB, ¥.M, ABCU BAKR AND BODOUR ABOU-LEILA
FPT. DEPY., WOMEN'S CCLLEGE, AIM SHAMS UNIV,, AND
MATIONAL FESEARCH CENTRE, DOKKI. CAIRO, EGYPT.

ARSTRACT

Seeds aF Five Glvcine max cultivers ( Columbus, Caland,
isaex, Clark, and Crewford) were subjected to saline irrig-
ation water ( 0,3000,6000, and 9000 ppm NaCl), and presawing
seed soaking in either ( 50 and 100 ppnm BAJ), or { 500 and

750 ppm CCC }.

Saline irrigation water at the lower level of 3000 ppm
increased the germination percent of the tested soybean
cultivar seeds except Glycine max cv. Crawford, while the
medium and high selinity levels ( 6000 and %000 ppm ), seed

germinaktion of Five soybean cultivers was markedly reduced.

All tested aspects of growth including height, Ffresh
and dry weight of the Five soyhean cvs. seedlings were markedly

depressed with the increase of NaCl level in irrigation water.

Under control conditions, presowing seed socaking in both
GA or CCC. solutions increased the germinaktion precent of
Clark seeds and decreased it for the other variseties. However,
under saline conditions, seed scoking treaktments improved
the nermination of Clark and Crawford only, and the treakments
relatively reduced the barmeful effects of salinity on geedling
qrowth.
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. INTRODUCTIODN

One of the msjor problemes which interferes with crep
growth and production is salinity conditioms: of so0il or
irrigation water. High salinity levels, wsually reduce
water absorption which in turn inhibits the most physiol-
ogical processes, resulting in either reduction or complete
Failure of seed germination. Several investigaters, e.q.,
Bernstein and Hayward {1958}, Strogonov (1962}, Tailskov
{1967), Petrosovits (1968), Merri and Poljokoff {1970),
and, Rai (1977), studied the differential response of seed
germination with respect to Kind and sall concentratien,
as well as the emparing effect of these factors on growth
and yield aspects ofF different cropsa. Mainuwhile, the use
of growth regulators including gibberellic zcid and cycocel
is Known to increase the tolerance of plants ko the adverse
effect of so0il salinity (Nieman and Bernstein 195%}. The
responae of plantas te such substances varies according to
the nature of the used subatancé, its concontration, and
the growth stages of treated plants (uppel and sing 59?6).
Also, it was reported that presowing treatments or har&ening
of plant seeds induced good germination (Cecks end Dorald
1973), increased tolerance of plants to salinity as meas-
ured by more a;tive coleopeile - growth {(Hafeez and Hudsan
1964), and, development of bigger root system {Chanduri

and Weibe 1964).
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Nowadays, fhe current national plan calls for cultivate
ecgnomical crops in the newely reclaimed lands by using the
available water sources, such as the underground and dranaige
water. Under such conditions, it is desirable to evaluate
the salirity degree of irrigation water which may nok adve-
raly reduce sced germingtion and also try to minimize or
counterack the haermeful effect of saline watker by several
means. Therefore the aim of £hiﬂ investigation was to study
the influece of chloride salinity and presowing seed treat-
ments with Gﬁ;nr ccc., upon seed germinaktion, height, and

weight of seedling shoot for Fivs saybean cultivars plant.

MATERIALS AND METHODS

A pot experiment was conducted under green house con-
ditions at N.R.C., Dokki, Cajiro, Egypt, to study the effect
of different levels of sodium chloride, presowing seed
treatment Hith'GA3ur CCC solutions upon germination percen-
tage, seedling height, fresh and dry weight {aerial
parts), for five soybean cultivars {(Columbus, Caland, isaex,
Clark, and,Crawford). Plastic pote, 15 cm., in diameter
supplied with drainage hole were used as seeds bed, and
each pot was filled with air dried pure sand, previﬁl
usly treated with Con. hydrachloriec acid and washed throu-
ghly with water. Twenty trealtments were applied for each
Spp., and each treatment consist of ten pots. The treatments
were four salinity levels of itcrigation weter ( 0,3000, &000,

and 9000 ppm. NaCl 3}, and Eheir combination with
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presowing seed soaking for 6 hrs., in either Ges(SD and
100 PPM.), or CCC (500 and 750 PPM.), sclutions. LConcerning
the salinity treatments, the seeds were pfesnwing soaked
also for the same period in tap water. In all cases, the
soaked seeds in either tap water or grawth requlator
solulians‘were air-dried on filter paper before sowing at
a conatant depth In the pots (10 seeds/pot}. After sowing
all treatments {sach of 10 pols)}, were arrangeal in complete
randemized block design, and the pote of each treatment
recieved the proper saline irrigation water in sufficient
volume to allow dripping, and theﬁ at Z days interval
throughout the experimntal period. The number of germinated
seeds per each pot wea daily recorded until aconstant number
of seedlings was cbtained and the germination percentage
was then calculated. The seedlings were then allowed to
grew, and for seedlings fertilizetion, one g., from éach
of Ammonium nitrate and Superphosphate were sdded ta each
pot. After six weeks from sterting the experiment, seedling
height, fresh, and, dry weight {at 70 C?), of seedling

derial parts were determined.

RESULTS AND DISCUSSION

1- Effect of saline Irrigation water and Presowing seed

soaking on Germination percent:

The data of germination pereent for the seeds of
different soybean species as affected by saline irrigation

water and presowing seed treatment as well as their inter-

89~
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action are presented in table (1). It is obvious from

these data thot the lowest salinity level of irrigation
water increased the germinétion percent of the tested seeds,
with one exception, being the seeds of Cv.Crawford, where
its germination percent value decreased than the control.
Similar results were obtained by Abichandeni and Bhatt

(1965) with Pennesetum typhoides and Sorghum vulgere, and,

Mandour ebalr (1985) with Brassica alba seeds. The medium

chloride salinity of irrigetion water, (4000 ppm), hawever
showed a slight and insignificant reduction in seed germi-
nation of soybean cvs. {Columbus and caland),while seed
germination of the other species was markedly . decrea-
sed . Seed germinetion of all tested Glycine max cvs. plant
wes sharply depresesed at the higher salinity level of
irrigation waeter (9000ppm), where the lowest germination
percentages were recorded. The obeerved decrease in seed
germination of soybean CVS5. plant due to high selinity
level are in aqgreement with thoee obtained by Uprety snd
sarin (1974), Rai (1977}, Khadr_EEg}:(1BBﬂ)._and Mandaur

et. al{1985).

Regarding the effect of presowing seed soeking in GAJ
or CCC. solutions, the obtained data (table 1), reveal
that under control conditions (Zero ealinity), the concen-
tratione used of these substances decreased seed germination
of the tested soybean CYS., except seed germintaetion of CV.

Clark, where presowing soaking treetment with the different

-90-
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concentrations of both substances increased clearly its
getminatiﬁn percent. Moreover, the obtesined data show that
the presowing soaking treatments decreased slightly the

germinaticn percent ofCrawford in comparison to soybean

CYS. {Columbua, Caland, and Ilssex).

The intereaction affect between saline irrigation
water and presowing seed soaking treatments in GAzor CCC
solutions on seed germination showed various responces
table (1). Generally, the présowing speking treatments in
the adopted cancentrations of both substances failed to

'imprnve seed gefmination percentage of CVS. Columbus,
Caland, and Issex speeics when seeded under the different
levels of saline irrigation water. On the other hand,
goaking treatments developed clearly the germination
percentage of hoth CV5. Clark and crawford, when seeded
under such conditions of salinity. The above mentioned
results indicatethat only the germination of CV¥S. Clark
and crewfard was positivily affected by presowing socaking
treatments wether they seeded under saline or non ealine
conditions. In this respect, Soliman {1979), observed
promation effect of CCC solution on seed germination of
Egyptian berseem seeded under saline conditions, whereas
GA3did not ovércome this conditians, mainwhile El-Fouly
{1972), observed that CCC solution did not improve the

germination of wheat seeds under saline conditlions.
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2- Effect of saline Irrigation water and Presowing seed

Soaking on seedling Growth:

The mean values of seedling height (cm.}, fresh, and,
dry weight of seedling shoot, together with their standard

error values are presented in tables 2 and 3.

A - seedling Height

Bata presented in table (2) showed a general decrea-
sing effect on seedling height by increasing NaCl cond,aremﬂt
whirh may be due to the disturbance in metabolic pathway
of plants, resulting from the adverse effect of salinity on

enzyme acktivity {Strogonov 1962).

Comparing the dsta given for GA3 and CCC growth
regulators, it is obvious that, soaking seeds in GAg 100
ppm, increased the seedling height of soybean CVYS. (Colombus,
Caiand, Issex, élark and C?awford. The results alsuo indicete
that CCC  treatments had a general decreasing effect on seed-

ling height of the tested seeds except CV.Clark.

The Jinteraction between salinity treatments and nrowth-
substances showed that GA, treatment 50,and 100 ppm. increased
seedling height of the tested seeds grown under different
levels nf NaCl cumﬁared with their counterparts grown wunder the

same levels of salinity bui did not soaked previously in GA3.
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Regarding the effect of CCC upon seeds subjected
to saline rconditions, the pravious table showed that the
conc., of 750 ppm CCC depreased seedling height of CVS.
( Caland and Crawford )} and slightly increased the
seedling height of CV. Clark however the 500 ppm. conc. did

not exert appreciable effects.

B - Moisture Content:

Salime irrigation genefally induced increase in Lthe
moisture content af columbus, Caland and Issex seedlings
and remarkable decrease in moisture content of clark
and Crawford seedling grown under the different levels of

Natl ( Table 2 }.

The concentrations used of GA3 and CCC reduced the
mojieture cantent of CVS. <Clsrk and Crawford under saline
and non-saline canditions. The increaaed moisture
content of soybean CYS, seedlings grown under saline
canditions might be attributed to a decressed rate of

transpiration { Strogonov, 1962 ).

C. Fresh and Dry Weight

Data presented in Table {3) revealed that both fresh
and dry matiter production decreased by incressing NaCl
concentration. Pre Scaeking seeds in CCC regulators at

conc. of 500 and 750, increased both fresh and Dry Weight
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production of CVS. Caland, Issex and Clark, a resqlt
which is in haermony with those obteined by KishkK and Shalaby

{ 1983), and Khafaqgi et. al (1984).

The obtained data indicate clearly that, at least
one of the used concentrations of GA3 or CCC stimuleted
fresh and dry weigh* production ofF the five soybeam CVS.

subjected to saline conditions.

The interazction between sslinity conditions and pre-
gowing soaking treatments showed in most cases a general
reduction in both fresh and dry weight of zeedlings.
Nevertheless, soaking treatments seems to be usefull,
where these treatments enables the seedlings to survive
under the highest level of saline water { 000 ppm ).
Generally, it could be concluded that elark and Crawford
seeds seemed to be more salt tolerance, while sovbean
cultivars Columbus, Caland and Issex eeeds are relativel;
salt sensitive. However the imbalonce in nutritive

cations in tLissues of salt affected plants mey also be

responpsihle for the depression of graowth,
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Table {1): Effect of saline condition and seed treatment on
germination percent.of soybean CY¥5. Columbus,
Czland, Issex, Clark and Crawford.
NalCl Growth Enluﬁbus Caland Issex Clark C rawford
PPR™ Subs.ppm. ‘germ. |, germ. germ. germ. germ,
gere.% 22 lgurn. 2 22| gesn.? 2% faern £ 22 fgern. ¥ 22
the - the - “  the the ®  the

cont. cont. cont. cont. cont.
Centreol |[77.0 100.0(78.3 100.0 '93.3 100.0|68.8 100.0 {31.0 100.0
GAJBD 53.0 6£8.B|54.3 A9.3 69.3 7T4.B|BD.8 i17.4 |86.0 %4.5
0 GA31DD 66.6 B&.4|67.0 85.5 82.0 B7.89(B4.3 122.5|B8.0 .96.7
CCC 500 (54.5 70.7{55.5 70.8 61.0 65.3[%94.7 137.6 [85.0 93.4
CCc 750 |70.0 90.%9)73.0 93.2 77.0 82.5]|94.0 1i36.6|91.0 100.0
Control |%0.0 100.0179.6 100.0 98.3 100.0(81.6 100.0181.2 100.0
GA3 50 57.0 &3.3|58.% 73.5 65.0 66.1{83.0 501.7 |83.7 103.0
3000 £A; 100 |62.0 68.8(63.4 79.6 | 70.0 71.2)86.0 105.3 (86.0 105.9
CCC 500 |64.0 71.1{65.0 B1i.6 72.0 73.2|83.2 101.9 82.0 100.9
CCCc 750 (61.0 &7.7(62.0 77.8 69.0 70.1|85.0 104.1 |87.0 107.1
Control (74.0 100.0(76.0 700.0 82.0 tpg0.0|58.0 100.D381.2 100.0D
GA3 50 51.8 68.2|53.0 69.7 59.0 71.9|66.0 113.7 68.0 101.1
6000 GA) i00 (48.0 6&3‘ 50.0 65,7 56.0 68.2|73.0 125.01(71.0 116.4
CCC 500 |52.0 70.2153.4 70.2 5.0 70.7172.0 124.1 (67.0 108.5
CCC 750 (48.0 64.B149.5 &5.1 54.0 65.8|76.0 131.01{73.5 120.0
Control! |61.0 100.01l62.0 100.0 69.0 100.0}43.0 100.0 |(42.0 10D.0
GA3 50 35.0 57.3136.5 5B.8 43.0 62.3|4B.0 111.6|44.0 104.8
9000 GA3 100 (40.¢0 q5.5 42.0 67.7 486.0 69.5(53.0 123.2 (50.3 120.0
CCC 500 (41.0 &7.2(43.4 ,70.0 49.0 71.0}154.0 125.51)48.0 114.3
ccc 750 |39.0 63.% 64.5 47.0 &8.1056.0 13D0.2|52.5 125.0

-

40.0
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Table (2 7: Effect of tha interaction between sallnily and grawth substances on shoat height {ca)

and moisture content (%) of Five Glycine max cultivars.

s

‘eatments - Columbus Caland Issax Clark Lrawford

l Growlh Shoot Moisture|Shoot Moisture |Shoot Moistuce |Shoot  Moisture Sh?ot. Moistur

I' subs. height content |height content |height cantent |haight content [height conkenl
ppm cm i cm % cm % cm 5 cm i
Contral |10.5:1.9 79.2 [14.G:3.6 8.4 15.02.3 B2.7 16.9:2.5 86.2 |15.2¢3.7  82.5
GA, a0 A.9:1.7 81.9 [17.0:3.1 B3.3 13.0:2.9  78.5 19.2:3.0  B4.4 1&-332? ;):5.7_'

' Ga; 100 12.46:1.5 82.8  21.0:2.2 84.7 17.0:2.2 83.5 19.3:1.4  B3.2 |17.6:3.6 15.6
CCC 500 B.9:0.7 7.5 [i1.0:2.2 81.9 14.0:1.6 80.8 18 21.7 BO.7 [14.523.1 T4.3
cco 750 | 11.921.1 77.4 (10.0:1.9 80.7 16021.1 82.0 18.5:2.0 61,8 |18.0:2.1 B2.4
Contrel 9.2:1.4 83.3 9.511.4 B5.5 13.7:2.0 85.6 14.2:1.3 64.4 |14.8£1.8 B0.6
GA3 S0 9.6¢0.3 84.2 11.9+1.2 82.3 i4.1:3.0 B3.0 17.2:3.2  80.3 | 14.0s2.0 72.7
GA; 100 13.321.5 B2.0 |i6.421.4 B3.6 17.7:5.2  B3.7 16.612.6 B3.2 [16.0:0.3 70.5
CCC 500 9.0:1.7 81.7 7.6:¢1.2  81.5 13.4:1.2 B2.6 15.2:2.8  81.8 |13.021.9 72.5
cCcc 750 | 17.3:20 80.4 B.6:1.6 81.7 15.7:4.1  83.8 16.6:3.0 B82.3 |13.3:2.1 4.5
Cuntrul B.0:0.3 83.3 7.4:0.6 B4.2 12.5¢1.B  81.86 13.5:1.8  03.0 [13.2:2.1 70.0
CAy 50 11.4:0.% 82.8 9.7:1.3 @1.8  }i5.9:3.8 777 16.3:3.0 80,6 [14.2£1.6 72.3
Ga, 100 12.9¢2.0 83,7 |13.1:0.8 - 83.5 16.9£3.5 B1.3 16.2:3.0 B1.8 |16.9:2.1 1.2
£CC 500 9.1:1.7 73.3 6.9:0.3 82.5 13.621.6 T4.2 14.5:1.2  80.4 [12.7:2.0 71.4
ccc 750 | 9.6:1.9 775 5.921.1 80.0 14.1:1.7  78.2 15.2:2.6 79.0 |13.9:21.8 1.0
Control - - - - - - - - - —
1 GAy 50 11.0s7.% 85.7 8.3:0.7 8i.8 15.0:2.6 76.3 14.3:1.5% 80.5 |13 z1.6 66.0
E.‘i} 100 13,2:2.71 63.0 F.8:7.4 Bz.7 17.0:3.6 753.0 15.6:2.3 81.4 [15.3:3.2 62.5
fcect soo ?.1:1.8 60.0 4.840).9 00.5 13.1:4.4 81.7 13.6:4.1 7. [12.321.2 &60.0
gcc 750 11.021.9 72.5 3.0+0.4 81.3 15.0+2.6 &8.3 14.3:1.5%  R0O.0 [13.3:1.0 40.6

# Meung und standard deviation of 20 plants.
[
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Table (3 }*: UrTeel of Lhe doteroetion belwoen galinily and growll sulslaoces on Fresh weight{¥/planl)

aud dry weight (9/plant) of Five Liyeine max cultivars.

Treabmenls Columbus ) Calnnd Isyuex - Clark Cruwlard

~ecl  Grawth Fr.wt. Ory wt. [Fr.wt. Ory.wt. (Fr.wt. Dry wt. [Fr.wt. Dry wt.| Froet. Dry wt
m s:g;. 9/plonl 9/plant [3/plant  9/plant |[9/plant  9/plant [$/plant 9/plant | 9/plani 9/plan
Control |2.4gsennz 0.5 |2.10:0.1  0.39 2.20:0.12 0.38 [3.19:0,18 0.44) 3.25:0.4  0.57

GA; U 2,21:.03 0.4 ]2.40:0.3  0.40 2.60:0.4  0.56 |3,20:0.37 .0.49) 2.60+0.21 U.6U

G CA3 100 |2.92:.0.7 0.6 {2.30:0.3 D.35 2.80:0.46 0.46 |2.8B:0.4  0.47 | 2.26:1.0  D.56
£CC 500 [1.82: 0.1 D0.4% |2.27120.4  0.40 2.50:0.2 0.z8 |3.01:0.29 0,58 2.10:0.14 0,54

CCC 750 |230..21  0.52 |2.29:0.4  0.44 2.9010.1 06.52 [3.09:£8.3 0.56| 3.24:0.3  D.57
Control {150:.32  0.25 (1.80: .01 0.26 2.50+.21  0.36 }3.33.0.08 0.52]3.04:5.0 0.58

GA} 50 15u:.02 0,30 {2.20: .38 0.41 2.53:1.4  0.43 |4.23:0.5 0.50|2.2050.23 0.6U

3000 GA 300 )cfus.04  0.36 2.50: .32 0.¢1 2.95:0,85 0.48 |3.1240.08 0.521.50:0.01 0.56
CCC 500 [1.3v:.32  0.26{1.90: .25 D.3% 2.48:1.7  0.43 | 2.65:0.04 0.48 | 2.00:0.21 0.55

CCC 750 {1.58:.51  G.31 [2.30: .4 0.42 2.91:1.0 © D.87 [3.00:0.03 D.53|220:0,42 0.5

' Control 30, 9:.07 0.15[1.46:0,5  0.22 1.96:0.06 0.36 [2.83:0.02 0,48 |180:0.72 0.5¢
GA} 50 1. 42.25 U0.24 |2.42:0.2  D.44 ~ [1.842D.1 0.41 2.84:0.3 0,55 | 2.02:0.98 . 0.5¢
'aD00 GAT 100 1. 6:.43  0.26 |2.36:1.2  0.39 3.24:0.21 0.4z [2.76z1.2  o0.50)1.98:1.2 0.5
; cet 500 |o. 62,02 0.1601.95:0.3  0.34 1.82:0.05 0.47 [2.30: .25 D.45]1.65:0.88 0.5
cce 750 |0, 8: 0.1 0.18 {1.60:0.71  0.32 1.7020.03 0.37 |20 £1.0 0.42 |1.97:0,92 0.5
: Control — — — - _— — — — — — o
; G, 30 0. 7+.002 0.10]1.80s .61 0.29 1.35:0,01 0.3z [1.80:0.9 0.35[150:0.3 0.4
/9000 GA 100 | 0. Bs.04 0,12 1.9 .09 D.33 1,32:0.12  0.33 | 2J0:1.2  0.39 |120.20.11 - 0.4
ot 500 | 0, 4s.03 0.08[1.95: .3 0.J8. 10.92:0,03 ©0.36 |240:0.32° 0.54 |110:0.19 0.&
f ccc 750 | 0. 4202 0.11[|1.50: .07 0.28 1.20:0.015 0.38 {17620.15 .34 |9.32:0.21 0.2

2 MWeans and stamlacd deviation of 20 plants. -
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ASSOCTATIVE EFFECT OF AZOSPIRILUM LIPOFERUM AND
AZOTOBACTER CHROOCOCCUM WITH RHIZOBIUM SPP. ON MINERAL
"~ COMPOSITION AND GROWTH OF CHICK PEA
-b- (CICER ARIETIHUM)ON SANDY SOILS.

MEHRESHAN T. EL—MDKADEM; FATMA A. HELEMISH
JEINAB., Y.M. ABOU BAKR, AND SOAD A. SHETEAWI

BOT. DEPT.. WOMEM’S COLLEGE. AIN SHAMS
UMIV. HELIOPDLIS, CAIRO. EGYPT.

Summary

The interactions between Azospirillum lipoferum,

Azotobacter chroococum and Rhizobivm spp. were assessed

on the growth patern and mineral concentration of chickpea

{Cicer arietinum cv. Giza 2) on loamy sand soil and on

sandy soil. Seeds were inoculated with Rhizohium and with

2ither Azospirillum or Azotobacter or with mixture of both

inoculants. Growth of chickpea was improved by association
of Azospirillum and/or Azotobacter with Rhizobium in both
soil types used. However, Rhizobium with both inoculants

was found to be the most responsive.

Cross sections of chick pea root nodules showed that
the two diazotrophs plus Rhizobium improved nedule branching
over the Rhizobium inoculated treatments in both soil types.

Generally the values of nutrient concentration in
chickpea tissues were higher in plants grown in loamy sand
soil than those grown im sandy soil inspite of the plant

age and the applied treatment.
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Introduction

‘Several studies in recent vyears have explored the
interactions of bacterial diazotrophs which are able to
colonize the root =zones of leguminous or nonleguminous
plants and subsequently fixing nitrogen either in symbiotic

or in associative manner.

There have been reports that mixed cultures of either

Azotobacter spp. or Azospirillum spp. and Rhizobium strains
when used as inoculants for several legumes increased nodule
number, nodule dry weight (Abou Bakr et al. 1987, Burns
et al., 1981, Iruthyathas et al, 1983 Rai, 1983} improved
grain yield, nitrogenase a¢tivity and increased dry matter
accumulation in plant parts (Djordjeviec et al., 1982, El1-
Mokadem et al., 1986, Kumar Raoc et al., 1976, Singh and
Subba Rao, 1979, Plazinski et al., 1984: Sarig et al.,

1986}).

There is evidence that, equal growth does not
neéessarily indicate functional equnivalence since there
may be nutritional and metabolic differences. Purthermore,
there are few reports describing alteration in the chemical
composition of some c¢rop species by inocuolation with
Azospirillum or Azotobacter (Kapulnik et al., 1985, Lin
et al., 1983, 0Okon, 1982) who suggested that inoculation
with Azospirillum enhanced the uptake of nitrate, phosphate

and potassium.
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The cbjective of the present study was to determine

the interactionef Azospirillum lipoferum and/or Azotobacter

chroococcum and Rhizobium on nodulation, growth and nutrient

concentration on growing chick pea (Cicer arietinum CV.

Giza 2) in two different soil types ({loamy sand soil and
sapndy soil). Determinations done throughout plant develop-
ment stages were compared with rhizobia incculated control

plants of similar growth stages and soil type.

Material & Methods

Biological materials:

Chick pea (Cicer arietinum cv. Giza 2) seeds were

obtained from Crop Research Institute, Ministry of

Agriculture; Azospirillum Lipoferum, strain isolated from

Fayoum Egyptian soil and identified by Girgis ( 19685) was

cultured in maltate medium, ( Dobereiner, 1978}, Azotobacter

chroococcum R, isolated and identified by Blwan aad El-
Naggar, ( 1969) was cultured in nitrogen deficient medium
(Rlwan and ElNaggar, 19711, Rhizobium sp. local isclate,
cbtained from Egyptian ministry of BAgriculture was cultured

in yeast mannitol medium {Vincent, 1970).

Experimental designs

To study the above mentioned interactions, a' field
plot experiment with (2 x 2 m.) factorial design was carried

out on either loamy sand textured soil or sandy soil.
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Mean values of some s0il characteristics are gqiven
in table 1 . The physico-chemical properties of spil
were determined according to Jackson (1967). Treatments

in both s0il types were as follows:

a) Seeds inoculated with Rhizobium spp. (control).

b} Seeds inoculated with Rhizobium spp.4 Azospirillum
lipoferum.

c) Seeds inoculated with Rhizobium spp.4 Azotobacter
chroococcum.

d} GSeeds inoculated with Rhizobivm spp.jpmixed culture

of Azospirillum and Azotcbacter.

Treatments were replicated thrice and were completely

randomized.

The average number of cells per ml. varied from 5x107

of Rhizobium spp. to 6 x 10° of Azotobacter chroococcum

and 12.5 x 168 of Azospirillum lipoferum. Incculation

of seeds were accomplished by moistening seeds with 10%
sugar solution and mixing the inoculum with seeds immediately
before sowing. Inoculation treatments received an additional
application of Azospirillum and Azotobacter 15 days and
one month after sowing. Stringent precautions were taken
to aveoid transfer of inoculant strains between treatments

{Young and Mytton, 1983).
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Growth Conditions :

Plants were grown under regular winter conditions

and sufficiently irrigated.

Evaluations and assays:

Plant height, number of nodules, dry weight of roots
;nd shoots, number of branches and leaves were recorded
in each treatment at 30, 60 and 90 days old. At full
maturity pods were collected and seeds were subject to

analysis.,

For macro and micro nutrient determinations, whole
plant samples after harvest were thoroughly washed, dried
at 70°C to constant weight, ground and digested in nitrie,
perchloriCaMsulfurig acid . Phosphorus was analysed using
the vanadatomolybdate colorimetric method (Chapman and
Prott, 1578) Ca, My, Fe, Mn, Zn and Cu were determined
by atomic absorption spectrophotometry. K, Na were estimated

by flame photometry { Jackson, 1967 }.

Nitrogen was measured byKjeldahl method. Protein were
estimated by multiplying the total nitrogen content by
the factor 6+25 { A.0.A.C 1975 ). Total carbohydrate constit-
vent were determined accofding to the method of Malik

and 8ing {1980 ). .
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Preparation of root nodules for observaticen by light

Root nodules of 30 days old plants were fixed in Carnoys,
dehydrated, embedded and thin 1longitudinal sections of
the nodule central region were prepared (Drury & Wallingtons,
1967) and examined with light microscope to observe nodule

morphology.

Results

Effect of inoculation upon plant growth:

Data given in table 2 ,reveal that, growth of chickpea

was improved by asscociation of Azospirillum lipoferum and/or

Azotobacter chroococcum with Rhizobium spp. in both soils

used.

It was found that inoculation with Azospirillum or

Azctobacter either alone or in combihation ‘increased plant

dry weight over Rhizobium inoculated control during plant
growth (30, 60, & 90 days old). In general, the shoot/root

ratio (§/R} of inoculated plants was higher than that of

Rhizobium inoculated ones, specially in case of dual inocula-

tion on loamy sand soil, the magnitude of increase ranges
from 20% - 87% over their contreol while differences between

treatments were slight in plants grown on sandy soil.
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Inoculation with Azospirillum, Azotobacter or a combina-

tion of both inoculants produced more leaves/plant than

Rhizobium inoculated contrel plants (Table 2).

The beneficial effect of inoculation were manifested
alsc on the dimensions (height) of the plants; plant height
was, in general, proportional to the number of leavses {Table
2. Dual inoculation with both inoculants resulted greater
plant height than those inoculated with Rhizobium. Separate
inoculation with Azospirillum and Azotobacter ‘produced similar
responses in plant height and both treatments preduced
taller plants than the control. There was little difference
between BAzospirillum and Aotobacter treatment in plants

grown in sandy soil.

Nodulation:

Nodules were formed in all treatments, and mostly
of pink interior, suggesting that nitrogen fixation took

place. Presence of Azospirillum lipoferum and/or Azotobacter

chroococcum caused increase in nodulation (Table 2). The
increase in root nodules ranged from 5% to a maximum of
107% (Table 2). In general nodules were bigger and more
branched {lobed) in so0il inoculated with Azosirillum and
Azotcbacter. Dual inoculation resulted in the highest
response followed by Azospirillum then Azotobacter in both
soils used. The internal anatomical response of root nddules

to inoculation showed that the two diazotrophs plus Rhizobium
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improved nodule branching over the Rhizobium inoculant

treatments in both soils (Fig. 1)

Effect of inoculation on nntrient concentration in plant

tissues:

From tables 3,4 & 5 it can be seen that, in general
the values of nutrient concentrations in chick pea tissues
were higher in plants grown in loamy sand soil than those
grown in sandy soil inspite of the plant age and the applied

treatment.

al On 1loamy sand soil, inoculation of Azospirillum
and Azotobacter either alone or in combination £avours
nitrogen and protein accumulation in plant tissues (Table

3}, the response was higher with dvual inoculation.

The presence of Azospirillum or Azctobacter has shown

to have positive influence on phosphorus, potassium, calcium
and magnesium content o©of inoculated plants throughout

development.

However, accumulation of sodium in plant tissue was
favoured by inoculation at the early stdge of growth (30
days old}. Azoggirillum and Azotobacter inoculation Ffavours
the relative uptake of micronutrient like Mn, Zn & Cu in
chick pea plants, as compared to Rhizobium treatment.

Lower carbohydrates conteht was shown in inoculated plants.

-108-



Women's Coll. Ann. Rev.
Vol. 15 {1990).

b) In sandy soil, differences between treatments in terms

of nutrient concentration can be contrasted (Table 4).

The presence of Azospirillum or Azotobacter with
Rhizobium has shown to have positive influence on nitrogen,
protein and phosphorus content of inoculated plants.
Incculation did not significantly affect the concentration
of K and Na in plant tissue. However, treatments induced

a decrease in the concentration of Ca & Mg in chickpea.

Plant dry matter accumulation was positively correlated
with percentage of total carhohydrate and negatively
correlated with Ca & Mg. In general micronutrient contents
per gm., dry wt. of Zn and Cu were relatively at higher
rates at 30 days old then showed a tendency to decline
with age till 90 days. Micronutrients were taken up rapidly

during the early stage of growth, then the rate decreased.

Nutrient concentration of seeds:

Effect of Azospirillum & Azotobacter inoculation on

nutrient constituents in chickpea seeds in Loth soils is
given in lable, 5 . The differences in nutrient concentra-
tions for fully devéloped chickpea seeds were less pronounced
than the differences in plant tissue at the developing
stages (Tables3 & 4y Thtan indication that the alteration

of nutrients due to ihoculation with Azoséirillum and/or
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Azotobacter may occur probably mainly in vegetative structure
or there is every possibility of reachy effect of the

alteration of the nutrient constituent of the mature seeds.

Discussion

The experiments conducted indicated that the incculation

of chickpea with RAzospirillum lipoferum and/or Azotgbacter

chroococcum in association with Rhizobium spp. increases
the number of nodules, plant height, number of leaves and
branches and above and below ground biomass. Plants
inoculated with both organisms or Azospirillum grew better
than those inoculated with Azotobacter or control plants

in loamy sand s50il and sandy soil.

This also reflects the invelvement of the plant in
response to the three interacting Dbacterial species.
However, such growth responses are variable (Table 2}
depending on the initial fertility of soil '{Lehri et al.,

1978 & Subba Rao et al., 1980).

In most experiments there were positive responses
of dry matter and/or nitrogen content- of chickpea to

inoculation of Azospirillum & Azotobacter. The bacterial

effect on the S/R ratio found in this study alsco merit
some comments. ©One of the ways to control the distribution

of biomass between shoot and root is based on the feed-
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back effect of shoot plant nutrients on the flow of the
photosynthetic préducts to the heterotrophic parts of the
system. However another mechanism is also possible to
explain the effect of Azospirillum and Azotobacter which
are known to synthesize and exude into the medium plant
hormones {(Tien et al.,1979), which can alter the hormonal

balance within the plant, thereby affecting the 5/R ratio.

The present results, together with previous reports
{Abou Bakr et al., 1987, Bﬁrns et al., 19%981; Iruthayathas
et al., 1983; Rai, 1983) clearly indicate that inoculation
of Azospirillum and Azotobacter enhances ndﬁulation and

plant growth.

The favourable effect of Azospirillum and/or Azotobacter
on agricultural crops is at present attributed to multiple
action. They can affect plant growth not only by fixing
nitrogen but also by altering microbial balance, supression
of pathogenic microorganism, mobilisation of soil phosphate
or by providing metabolites that stimulate plant development
(Brown 1974, Cooper 1959, Mishustin & Naumova 1962, Shende,
et al. 1975; Brown 1974; Brown and Walker 1970 "and

Davies et al., 1964 ).
It can be seen that on inoculation with Azospirillum
and Azotobactex, more root hairs become susceptible to

rhizobial infection. Okon {1984)and Patriquin et al.,{1983)
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showed that Azospirillum inoculation shortened time
appearance and increaSed root hair formation in roots of
wheat and other grasses. Moreover, perhaps Azospirillum
celle produce an excretable compound (S) which create new
infecﬁion sites (Plazinski & Rolfe 1985). Gross-sections
of inoculated nodules showed increased nodule branches(lobes)
These effects on nodule morpholagy may be due to the
production of plant growth promoting substances by the
colonizing bacteria {Rzotobacter and Azospirillum or by
the plant as a reaction to colonization. Morphological
changes may have a physiological effect on inoculated roots

wore postulated by Okon & Kapulnik 1386,

One of the objective of this experiment was the evalua-—
tion of the role of BAzospirillum and Azotobacter in
association with Rhizobium on chickpea nutrition in low
fertilized loamy sand, and weak sandy soil. Data shown
in tables3, 4 & 5 showed that nutrient concentrations also
varied among soil type through plant development. Nutrients
were taken up rapidly during the early stéges of growth
in presence of Azospirillum and Azotobacter. This emphasizes
the potential role of both inoculants in increasing the
efficiency of mineral assimilation and respectively plant
growth. Enhaced nptrient uptake following Azospirillum
and Azotobacter inoculation suggests that these rhizosphere
bacteria increase the availability of nutrient through

altering root surface characteristics involved in nutrient

=112~
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uptake (Lin et al., 1983 and Helimish ey_al., 1936). Other
mechanisms not involving nitrogen fixation have been cited
to explain inoculation responses. Enhanced - uptake of
nitrate, phosphate and potassium by excised root sections

of maize and sorghum inoculated with Azospirillum brasilense

have been observed (Kapulnik, et al., 1985, Lin, et .al .,

1983, and Okon, 1982 ).

Villas and Dﬁbereine; .(1981L| suggested that
Azospirillum may stimulate nitrate assimilation by plant.
Moreover, it has been found that in grasses inoculated
with Azospirillum +there was an increase in mineral and

water uptake by the roots and greater accumulation of

dry matter in plant parts(Kapulnik, et al., 1983; Kapulnik,
et al., 198l; Sarig, et al., 1984 and Yahalom, et al.,

1984) resulting in increase in root and shoot bicmass.

-

Our studies have shown that the presence of Azospirillum
and/or Aiqtobacter could influence the Rhizobium-—Ilegume
symbiotic interaction. Relationships involwving physiological
compatibility in the triparxtite association are unknown
and may match in importance the abllity of the three
associatives to tolerate independently a common set_ of
environmental and edaphic factors. Extended studies of
versatile tripartite associations are appreciated for

recomendation of their combined use in practicer ,
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1. le (1) : Soil analysis and soil water tension

(1) granuolometric analysis Sandy s0il loamy sand soil
. Gravel % 10.4% B.5%
Coarse sand 50.8 31.2
Fine sand 38.0 54.6
silt 6.7 3.3
clay 4.5 10.9
(2) Chemical enalysis
E.C. { ¢ mhos = § ) 2.8 x 107> 4.8 x 1077
pH _ ' 7.80 7.10
Organic matter % 0.38 0.67
Nitrogen % 0.03s6 D.055
Chlorides % D.20 D.18
3) Spil water tension

{( centibar )
before irrigation 33.0 30.0

after irrigation 10.0 10.0
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fable (J3*: {ntétaction botwoen Azospirillum lipofprum, Azotobacter

chroucoccum and Rhizohium SpP.and their offact on gome

nutrient cnnstituents of chickpea {( Clcer acictinum ) Var. glza 2. Plants grown in Leoamy soil,

Loamy sail ng / g dcy wt Mg / g dry wt
Date Treatment Nitrogen lprotein |total catbohy p K Ca Mg )1 MR in Cu
30 days {Control 35.7 223.7 86.0 2.0 | 24.8 5.4 |z,5 1.1 | 4a3.2 ] 38.7 17
Azospirillum 43.1 269.4 61.8 4.3 1 51.0 2.013.7 (1.9 |106.8 | 87.0 22
Arzotobacter 40.9 255.6 52,5 5.2 | a9.5 8.1 u._u 1.7 ) 68.4 | 73.8 18
fzospirillon + 45.8 286.3 81,3 a6 52,5 | 9.3 037 Vaos] 7s.elio.s | ze
Bzatobacter
60 days |Central 29.1 181.9 40,0 2.8 ) 27.0 18.8 |a,2 |0.9 {127.8 | 6B.1 25
Azosplrillum 29.9 186.9 67.5 4.6 | ag.5 17.5 (8.6 [1.8 |[10a.a | 60,3 21 |
sz3tobecter 22.7 161.9 $5.5 _ [5.3 [ 30,0 |z7.5 [a.5 [1.0 [rss.a|7z.0 | 38 8
* -
. . I
Azospirillum « 36.1 200.6 57.5 s.5 | 26,2 |18.8 Ja.5 |o0.B }131.a 83,4 | 28
Azotobouter
20 days | Cantrol 23.8 149,8 B6.6 3.2 jg.0 |58.8 4.4 0.8 | 77.4 | 76.2 7
Azospirillum 208.1 175.6 74.5 3.7| 34.5 | 15.0|4.2 | 0.8 ] 81.0]99.0 12
drgtobacter 27.0 168.8 715.0 - 3.5) 36.5 [13.8 | 4.3 G.8 | B3.4]81.0 9
-3 i
sspieillum + 29.5 184.8 62.0 5.9 1.8 | 1s.0la.s [ 0.6 75.0(97.2 3
A:atabacter

» V\olues aee mean3 F kbeoee determinakions.
Women's Coll. Ann. Rev.
Vol. 15 (1994).



Tabla (4)*:

Interacticn betwesen Azospirillum lipoferum,

Azotobpacter gchrodeoccum and Rhizobium Sp,

nutrient comstituents of chickpea ( Cicar arletinum ) Var,

giza 2. Plants grown in gandy saill

and their effect on some

T Sandy w8oil ng / g dry wt-. ., Mg / g dry wt
Date Treatment Nitrogon | protetn total carbohy 2] 4 Ca Hg Na M- | In Cu

30 days ) Cantrol {Rlizobium) 35.6 222.5 51.9 2.7 a4tT.3 11.41 4.7 1.5 ?3.0 86.9 17
Azospirillun _ 35.3 220.6 48,0 4.0 48,8 2.91 3.9 1.4 7a.7 75.46 23
Azotobacter 34,2 213.4 45.2 3.9 50.3 8.7} 3.7 1.4 63.6 81.3 37 .
Azoapirillun «
Azotobacter 37.5 234.3 58.5 3.3 ] 43,5} 10.5| 4.8 [1.5 | 78,0 70.0 20

&0 daya | Control (Rhizolium) 23.0 143,8 65,7 4.8 36.0 23.8 ) 5.4 Tel |165.6 927.5 |-38
Azospirillum 29.6 | 185.0 63.1 6.3 | ss5.0 [ 15.0| 2.8 [0.9 | BO.6{ 71.1 { 18 i
Azotobacter ) 26.6 166.3 57.4 . 3.7 39.4 16,3 3.7 0.9 68,4 78,0 20 ﬂ
Azogplrillum + 24.1 150.6 65.9 3.2 37.5 15.0 ] 5.8 0.8 7%.2 75.6 21
Azotobouter

90 days | Control (Rhizobium) 33.7 210.6 70.8 4.1 39.0 20.0] 3.8 0.9 73.8 88,7 10
Azospirilium 25.1 156,9 42,0 3.4 33.D 15.01 3.7 g0.9 63.0 B1.0 9
Azotobacter 26.5 165.6 81.3 3.5 um.m_ 15.0[ 3.4 0.8 ) 60,6 92.7 e
Azospirillum +
Azotobackor 33.1 206.9 83.3 3.8 34,5 15.0 )] 3.4 0.7 57.0 72,0 6.

* VYolues are means of three determinations. .

Women's Coll. Ann. Rev.
Vol. 15 (199q).



Table (5) Intersction between Azospirillum lipoferum, Azotobacter chroscoccum and Rhizobium spp and their
effect on some nutrient constituenls in the aeeds of chickpea { Cicer arietinum )} var giza 2

A

Soil type Treatment mg/ g dry  wte Mg/ g dry wt.

Nitrogen Prolein Total carbohyd P K Ca | Mg |Na Fe Mn In Cu

Loamy soil [ Control(Rhizobium.)| 32.0 200.0 294 5.7 (16,59 1.6 (1.5 0.7 B5.8| 27.0 | 67.5 [

Azaspirillun 32.6 203.8 200.5 5.5115.5[2.2(1.5]0.7] 92.3] 36.6 | 65.1 3

Azotobacter 30.4 190.0 286.8 4.8 (13.5)1.5|1.3|0.6| 6A.1| 28.2 | 54,9 [

Azaspirillum + 33.4 210.0 239.3 5.6 115.0)1.8]1.3|0.6] 53.3) 28.2 | 64.5 5
Azotobacter

Sandy coil |Control (Rhizobium.)] 27.8 173.8 271.1 4.9117.3{1.8| 1.8} 0.5| 57.2| 30.0 | 60.6 1

Azaspirillum 32.6 203.8 215.0 5.5 115.0) 1.5 1.4 0.5 44.2| 25.8 | 6B.7 B

Azotobacter 25.1 156.9 205.3 4.8 015,01 1..9 1.7 0.5{ 49.4] 19.8 | 58.5 3

Azaspirillum + 28.6 178.8 273.8 5.2 112.0]11.6]1.01 0.7 58.2] 24.6 | 60.D 1
Azotobacter

* Values are means of three determinations

Women's Coll. Ann. Rev.
vel. 15 (1990},
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Fig. 1. Cross sectien of chick pea ncdules X 5

A} Control,sandy soil B) azotobacter, sandy soil.
C) Contrel, loamy soil D) Azosprillum, loamy soil.
F) Azospirillum + Azotobacter, loamy sail.

Women's Coll. Ann. Rev.
Vol. 15 (1990).
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_'DIFFERENTIAL.RESPONSES OF TWO CULTIVARS
OF FLAX TO DIFFERENT LEVELS OF
SALINITY .I. CHANGES IN CERTAIN GROWTH

CRITERIA AND ENDOGENOUS CROWTH HORMONES

BY
M. Abd El-Hamid and Laila M. Zaky
Biolagy Dept, Faculty of Education,

Ain Shams University

ABSTRACT

Application of different levels of
salinity in irrigation water {0, 2000.
4000 & 6000 ppm) to Giza 5 & Reina culti-
vars of flax plant, resulted in a differ-
ential responses intwo different direct-
ions particularly at the highest level of
salinity {6000 ppm}.

The plants of Reina cultivar respon-
ded positively and exhibited stimulation
in the growth criteria and yield, whereas
the plants of Giza 5 cultivar followed a
reverse situation. On the other hand,
the plants of the two cultivars responded
similarly to the low and moderate levels
of salinity {( 2000 & 4000 ppm } but diff-
ered in the magnitude of the response.

It is suggested that, the plants of

Reina cultivar are more tolerant to

-126-
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salinity than those of Giza 5 cultivar.
The difference in the magnitude of res-
ponse between the plants of the two
cultivars was discussed on the basis of
the differential changes in the contents
and activity levels of the endogenous
growth hormones.

INTRODUCTIOHN

Soil salinity is one of the most important factors affe-
cting growth and yield of plants. It represents cone of the
main problems facing those who are interested in agriculture

and plant physiology ({ Mass and Nieman. 1978 ).

Through the last few years., the problem of salinity has

recieved much attention in Egypt due to the lack ofygood qual-
ity of water cobtalned from the River Nile owing to the reduct-
ion of its water level. On the other hand, the newely recla-
imed areas which are far from the main course of the Nile or
one of 1ts branches, depends mainly on water of low quality
pumped either from wells or collective drains. All of these

water sources contailn high levels of salinity.

The effect of salinity on the growth and yield of many
plants have been reported by many investigators. In certain
plant species, the response may be shown as a marked stimula-

tion of the growth and yield. In this connection, we can
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refer to the work of: Bakr Ahmed et.al.(1570); Ahmed et.
al. (1877, 1578); Khalil et. al. (1978)} Singﬁ.gg.gl.
(1982), Abmed et. al.(1983). Al-Rawi and Lazim (1983) ;
Shalaby et. al. (1983) and Wassif et.al. (1983). On the
other hand, the respopse may be reflected in the form of

s severe reduction of the growth and yield of plants as
reported bf some authors, Bzlba (1960}; Strogonov (1962);
Hutton ¢1971}); Lashin & Atansiu (1972). Shalkavet & Yaron
(1973), Abaza et.al. (1974); Ghazl {(1976); Helkal(1976);
Beikal et.al. (1980 a, b); and Aly (1987). Generally, what-
gver the response of plants to the salinization treatments,
the magnitude of such response varied according to the

level of salinity and the species of plant.

Regarding the changes in the endogenous hormones
(auxins, gibberellins & cytokinins) es influenced by salini-
zation treatment and the reflection of suck change on the
growth and development of plants, limited work was carried
out in this field (Itai end Veadia, 1965. Ital et.al.1968,

Browning, 1973; Zabadal, 1574 and Ghazi, 1976).

The present paper presents the differential responses
of two cultivars of flax to salinization treatments for
evalueting their tolernnce to soil salinity and to bring in-
to focus the change in growth and yield of plants in rela-
tion to the concomitant changes in the endogenous growth

hormones in respopse to the salinization treatments.
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MATERIALS AND METHODS

Two cultivars of flax plant { Linum usitatissimum. L )

were used in the present investigation. They were :

1. Giza 5 : local variety, started to be released from 1978. It
was originated from the cross between Giza 4 and Precederia
in Field Crops Research Institute, Agricultural Research

Center.

2. Reina : a fiber type variety imported from Holland.
A pure lot of the seeds of both cultivars was kindely obtai-

ned from Agricultural Research center, Giza. A.R. Egypt.

Time Course Experiment :

Pot experiment was conducted in an-open-air -wirehouse
at the Faculty of Education during the gQrowing seaseon. Seeds
of both cultivars were sown on November 205! 1987 in 320 large
unglazed pots{ 40 em @ ) containing egual amounts of homogencus
soil collected from the upper 30 cm layer from the EBotanlcal
Garden of the Faculty of Education, Ain Shams University. The
pots were irrigated with equal volumes of tap water. Two weeks
later, thinning was done so that ten uniform seédlings were left
in each pot for experimentation. The plants were exposed to

normal day length and natural illumination.

The pots of each cultivar ( 160 pots in each } were divi=-
ded into 4 groups, 40 pots each. The plants of the l?-'-'é group

were irrigated with tap water to serve as control, whereas
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those of the 2EQ, 3—r-é & 45-ll groups were irrigated with 2000,

4000 & 6000 ppm of salinity levels respectively. The saline
solution was composed of a mixture of Wacl + Cacl2 {2:1 by we-
ight]? The plants of all treatments were irrigated occasionally
with certain volume of tap water to keep the salinity level

constant.

When the capsules of the differently treated and untrea-
ted plants attained full maturity, the following parameters were

analysed in the shoot system :

1. Total length of stem {cm).

2. Technical length of stem {cm).
3. straw yield / feddan {in tons).
4. Fiber yield / feddan {in tons).

5. Fiber percentage.

The data of the different treatments were statistically
analysed using the least significant difference { L.5.D) at 1%

and 5% levels of probability.

Extraction, separation and bioassay of growth hormones

Extraction : The method of extraction of the growth substances
was essentially similar to that described by Zaky ¢

(1985).

Separation : Strip loading of the plant extract, each represe-

nting 0.5 g doy weight of plant tissue, was carr-
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ied out on whatman No. 1 paper c¢hromatography and
developed using isopropancol : ammonla : water {10:
1:1 ¥/V} in a descending manner. The dried chro-

matograms were cut into 10 egual strips which were

eluted overnight at 5°C with distilled water.

Bioassay : The method used to assay the actlvity of auxins
and growth inhibitors was the straight growth test
+ of Hordeum coleoptile as adopted by Foda and Radwan
{1962). The method used for the bicassay of gibb-
erellins and gibberellin~like substances was similar
to that adopted by Bently - Mowat (1966). The
method used for the bioassay of cytokining was

essentially that of Esashi & Leopold {1969).

The results of the bioaséays were analysed statistically
using the method of the least significant difference ( L.5.D)
at 5% level of probability. The significant activities of aux-
ins and growth inhibitors., gibberellins and gibberellin - like

substances, and cytokinins are represented by shaded areas.

RESULTS

I. Changes in growth and vield gomponents :

A- Total length of shoots :

It is obvious from Table 1 that, the shoot length of

Giza 5 cultivar of flax plant: was found to be either

-131-




Women's Coll. Ann. Rev.
Vel. 15 (1990).

significantly increased in the plants irrigated with the
lowest concentration used of salinity ( 2000 ppm ), or
highly significantly incressed in the plants irrigated
with the medium concentration used of salinity (4000 ppm)
over that of the control. ©On the other hand, the shoot
length of the plants irrigated with the highest concent-
ration used (6000 ppm) was found to be significantly

decreased below that of the control.

Regarding the response of Reina cultivar to the same
levels of salinity. it is evident that the shoot length
of the treated plants followed a different trend as comp-
ared with that of Giza 5 cultivar. At all levels of sal-
inicty used ( 2000. 4000 & 6000 ppm )., the shoot length

was highly significantly increased.

B- Technical length of shoots :

The technical length of Giza 5 cultivar shoots was
found to be highly significantly increased in plante tre-
ated with 2000 & 4000 ppm of salinity levels as compared
with that of the control. On the cther hand., in response
to treatment with the highest level of salinity (6000 ppm},
the technical length of the shoot appeared to be non sig-

nificantly affected.

As concerning the change in the technical length of
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Reina cultivar plants, it was found that at all salinity
levels used., the technical length was remarkably increased
over that of the corresponding control. This increase
was found to be either highly significantly increased at
2000 & 4000 ppm of salinity level or significantly incr-

eased at the highest concentration used (6000 ppm)-.

Straw vield / feddan :

The changes ir the strrw yield / feddan of both Giza
5 and Reina cultivare in response to treatment with various
levels of salirnity were found to follow the same pattern

of change as the technical length of the shoots (Fable 1}.

Fiber vield / feddan :

As regards Giza 5 cultivar, the fiber yield/feddan
was found to be highly significantly increased at the
relatively low levels of salinity ( 2000 & 4000 ppm ).
whereas the same character was highly significantly decr-
eased in plants irrigated with the highest level of sali-

nity { 6000 ppm ).

In Reilna cultivar plants, the pattern of change in
fiber yield/feddan was quite different. It was highly

significantly increased at all levels of salinity.
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E- Fiber percentage :

b ————— ———— .. . .

The fiber percentage of both Giza 5 and Reina cultivy-
ars showed highly significant increases in rFesponse to the
irrigation of plants with the relatively low levels of
salinity ( 2000 & 4000 ppm ). On the other hand, the
same character was found to be highly significantly decr-
eased in Giza 5 cultivar and non significantly affected
in Reina cultivar due to treatment with the highest level

of salinity { 6000 ppm ).

II. Changes in the endogenous growth hormones :

A: Changes in auxins and growth inhibitors contents -

The pattern of changes in auxins and growth inhibitors
in the contral plants and thase irrigated with the differ-

ent levels of salinity are illustrated in £iqg.(1).

It is apparent that the extract of the control plants
of Giza 5 cultivar contained at least 4 growth promoting
Zones having significant auxin activity. the Rf of which
are at : 0.0 - 0.2, 0.2 - 0.4, 0.4 — 0.6 and 0.8 - 1.0.
The .last two zones appeared likely to be indole acetic
acid (IAR) and indole acetonitrile ({IAN) since they prod-
uced the same positive colour reactions with the reagents
testing for indole substances as the authentic compounds.
In addition the same extract appeared to contain one

significant growth inhibiting zone ( Rf: 0.6 - 0.8
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which appeared to be unsaturated lactone since it gave a
positive cclour reaction with diazetized p - nitroaniline

r'eagent.

The extracts of plants irrigated with the lowest level
of salinity ( 2000 ppm )., showed a marked increase in the
activity levels of the growth promoting zones which appe-~
ared to be unchanged in its number but their R; values
were éifferent as compared with those of the corresponding
control. Their Rf values ranged between : 0.0 - 0.2,

0.3 - 0.5, 0.5 - 0.7 and 0.7 - 0.9,

The extract of plants treated with the moderate level
of salinity ( 4000 ppm ) contained the highest number of
significant growth promoting Zzones which reached their
maximum activity levels as compared with that of the

untreated plants and that of the treated ones.

Cn the other hand, the highest level of Salinity
(6000 ppm} caused a sharp decrease in the content and

the activity levels of the growth promoting Zones. The

zones of IAA sharply decreased cnd IAM disappeared
completely and two significant growth inhibitirng zones
{Rp:0.1 - 0.2 & 0.7 - 0.9} appeared in the extract of

rlents treated with that highest level of salinity.

Concerning auxins and grewth inhibitors of Reina

cultivar, it is clearly shown from the histogram illus-
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~trated in fig.(1) that, the extract of the untreated

plants contained 4 growth promoting zones having signif-
icant auxin activity. all of which apgpeared to contain
indole compounds. The Rf values of which ranged between:
6.1 - 0.3, 0.3 - 0.5, 0.8 - 0.8 and 0.8 - 0.9. ©On the

other hand., only one growth inhibiting zone was found in

the same extract Rf: 0.5 - 0.6 ). "

The content and the activity levels of growth promo-
ting zones which have the significant auxin activity were
progressively and markedly increased as the level of sal-
inity was increased. However, this increase in the auxin
activity was accompanied by complete disappearance of the
growth inhibitors at 2000 and 4000 ppm salinity level.

On the other hand, the highest level of salinity used
( 6000 ppm ) increased slightly the 2uxin activity as

compared with that of the control.

It is of interest to mention that in all treatments
of salinity, both IAA and IAN did neot disappear from

the extracts of the treated Reina plants.

Changes_in gibberellin contents :

The results of changes in gibberellins and gibberellin-
like substances of differently salinized - treated and

untreated plants of both Giza 5 and Reina cultivars are
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illustrated in fig. (2}.

It is clearly shown that the extract of the untrea-
ted plants of Giza S5 cultivar contained at least 4 growth
promoting zones having significant gibberellin activities .
the Re values of which ranged between : 0.0 - 0.1, 0.1 -
0.3, 0.4 - 0.5 and 0.7 - 0.9 respectively. All of the
previously detected zones appeared likely toc contain gib-
berellin compounds since they produced a positive colour
reaction with the reagent tésting for gibberellins. Tre-
ating plants with the relatively low levels of salinity
{( 2000 & 4000 ppm )} caused marked and progressive incr-
ease in the content and activity levels of the Zones hav-
ing significant gibberellin activities without any change
in their number. ©On the other hand., the highest }evel of
salinity { 6000 ppm } did not cause any obvious change in
the biclogical activity of the extract since the content
and the activity levels of the detected zones having gibb-
erellin activities appeared to be more or less comparable

to those appeared in the extract of the control plants.

It is of worthy mentioning that all Zones detected ir
extracts of the differently treated plants of Giza 5 culr-
ivar appeared to contain gibberellin-like substances, since
they produced negative colour reacticns with the reagent
testing for gibberellins with the exception of the zone
detected at Rf ranged bketween : 0.6 - 0.8 in the extract

of plants treated with the lowest level of salinity (Z00O
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ppm) which exhibited gibberellin nature since it gave pos-

itive colour reaction with the previous reagent.

With regard to Reina cultivar plants, it is clear that
treatment with various levels of salinity resulted in
marked and progressive increases in the content and the
activity levels of the promoting zones having significant
gibberellin activities which reached their maximum in the
extracts of plants treated with the moderate level of sal-
inity ( 4000 ppm ). 1In the extract of the plants treated
with the highest level of salinity ( 6000 ppm ). the biol-
cgical activities and the contents of the significant gib-
berellins were found to be lowered slightly asz being comp-
ared with those detected in the extracts of plants treated
with the relatively lower levels of salinity ( 2000 & 4000
ppm ), but still higher than those detected in the corres-

ponding control.

It is of interest to msntion that. the observed marked
progressive increases in the gibberellin contents of the
Reina cultivar plants in response to salinization treatme-
nts, were accompanied by the appearance of gibberellin
compounds in the extracts of these plants on one hand,
since all zones detected gave a positive colour reaction
with the reagent testing for gibberellins. and the incre-
ase in the content and the activity level of the zone

detected at Rf 0.6 -~ 0.8 which was corresponding to GA4
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on the other hand.

Changes in cytokinin contents :

The results of the changes in cytokinins due to salin-
ization treatments of Giza 5 and Reina cultivars are 1llus-

trated in f£ig. {3).

It is clearly shown that, the fractionated extract of
the control plants of Giza 5 cultivar exhibited cytokinin
activity represented by 4 significant zones. The Rf of
which are nearly at : 0.1 - 0.2, 0.3 — 0.5, 0.5 - 0.7 and
0.7 - 0.9 respectively. The colour test of the previously
mentioned zones indicates that these zones are occupied by
cytokinin compounds of purine nature. On the other hand,
the extracts of the corresponding control of Reina cultivar
exhibited cytokinin activity represented by only 3 signif-
icant zones. Their Rf values are nearly at : 0.2 - 0.4,
0.4 - 0.5 and@ 0.6 ~ 0.8 respectively, all of which are of
purine nature since they gave positive colour reactions
with the reagent testing for purines. The activity levels
of the significant zones which appeared in the fractionated
extract of Reina cultivar were foun& to be lower than those

of Giza 5 cultivar.

As regards the changes in cytokinin content of Giza 5
and Reina cultivar plants in response to salinization tre-

atments, 1t was found that such changes followed more or
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less similar pattern { Fig. 3 ). It is clearly shown that
the responses 0£ the test objecﬁs due to the different lev-
els of salinity showed increases in the . content .
and the activity levels of the cytokinin compounds at all
concentrations applied as compared with those of the corre-
sponding controls. At the same time, the moderate concen-—
tration of salinity ( 4000 ppm } induced the maximum level
of cytokinin compcunds in beth Giza 5 and Reina cultivar
plants without any change in the number of the significant
zones having cytcokinin activity.

DISCUSSION

The results of the present investigation reveal that
the two cultivars of flax plant ( Giza 5 & Reina ) exhibited a
differential response by applying the highest level of salinity. The
growth characters, yield and the changes in the endogenous gro-
wth hormones ( auxins, gibberellins & cytokinins )} were found
to be negatively affected in response to the salinization trea-
tments of Giza 5 cultivar particularly when the highest level
of salinity was used ( 6000 ppm ). ©On the other hand, the same
characters of Reina cultivar were found to be positively affe-
cted at all levels of salinity, where such characters exhibited
either significant or highly significant increase over the val-

ues of the .corresponding controls [ Table 1 }.

Regarding the effect of the low and moderate levels of
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salinity 2ﬁ00 & 4000 ppm } on the growth. characters and yield
of Giza 5 & Reina cultivars, it was found that,'the shoot length,
technical length of shoot, straw yield, fiber yield and fiber %
were found to be stimulated over those of corresponding controls.
The magnitude of stimulation was higher in plants of Reina cult-
ivar than that observed in plants of Giza 5 cultivar. In this
connection, similar findings were reported by several investig-
ators,among them we may refer to the work of Ahmed et. al. (1977,
1978 ) working on cotton.ana safflower plants: Khalil et. al.
(1978) working on flax plant; Singh et. al.(1982) working on
Capsicum; Al-Rawi and Lazim (1983) working on flax plant, Shal-
aby et. al. (1983) working an wheat plants and El-Gayar (1988)

=N

working on flax plant.

Dased on the preceeding results, it appears that at the
low and moderate levels of salinity , the plants of the two stu-
died cultivars { Giza S & Reina ), not only could tolerate the
salinization treatments. but also exhibited a significant stim-
ulatien in the different criteria of growth and yield of plants.
Such stimulation in growth criteria may be attributed to the
stimulatory effect of the low and moderate levels of salinity
on the endogenous growfh hormenes including auxins, gibberellins
and cytokinins ( Figs 1,2&3). In this regard, it could be conclu-
ded that the tolerance of plants of the two studied cultivars
to the low and moderate levels of salinity and their significant
stimulated growth and yield might be caused through the enhan-

cement of such levels of salinitfy on the synthesis of the
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endeogenous growth hormones to considerable activity levels which
®enable plants to cope with water deficits and finally ekXhibit a
growth rate surpassing that of the contrel plants. This caonc-
lugion is supported by the findings of Miller & Kramer (1965)

and Fischer (1970).

On the other hand. it was found that the highest level of
salinity ( 6000 ppm ] induced a different responses in plants
of Giza 5 and Reina cultivars respectively. Whereas such high
level of salinity caused either non significant or Highly signif-
icant decline in the parameters of growth and yield of plants
of Giza 5 cultivar, the same level of salinity ( 6000 ppm ) in-
duced either significant or highly significarnt increases in the
parameters of the growth and yield of plants of Reina cultjvar.
Both negative and positive responses of plants of Giza 5 and
Reina cultivars respectively as a result of treatment with the
highest level of salinity, were found to be correlated teo a
great extent to the changes in the endogenous growth hormones.
In this connection., it is suggested that the changes in the
hormonal level evoked certaln concurrent sequence of events
leading to water unavailability for plants of Giza 5 cultivar
and water availability for plants of Reipa cultivar. This sugg-
estion is supported by the findings reported by Ouda & Bandurski

(1984) and Reid and Wample (1985).

Concerning the changes in auxins and growth inhibitors

content of plants in response to salinization treatments with
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the low and moderate levels { 2000 & 4000 ppm }, it was found
that the plants of Giza 5 and Reina cultivars followed a more

or less similar pattern. 1In their extracts.there was a marked
increase in the content and activity levels of the significant
growth promoting zones having indole nature which reached their
maximum when the moderate level of salinity was used (4000ppm).It is of
worthy mentioning that the magnitude of the content and activity
level of growth promoters in the extract of plants of Reina
cultivar were found to be relétivély higher than those of
plants of Giza 5 cultivar. oOn the other hand, the ext{act of
plants of Giza 5 cultivar which were treated with the moderate
level showed the presence of growth inhibiting substance, wher-
eas the extract of plants of Reina cultivar treated with the
same level of salinity was Found to be completely devoid from
the growth inhibitors Fig. 1 ). wWhen the highest level of
salinity was used { 6000 ppm ), the extract of plants of Giza §
cultivar showed a marked decline in the content and activity
levels of the indolic auxins and an increased number of the
significant growth inhibiting zcones. whereas the extract of pl-
ants of Reiﬁa cul;ivar showed an increased content in the growth
promoters over that present in the extract of the control plants.
‘Frcm such results, it appears that the plants of the two stud-
led cultivars differs in their magnitude of response to high salini-
zation treatment and that difference depends- to a great extent
- on the potentiality of Plants of each cultivar not only to
synthesize adequate levels of the growth promoters. but alsc

maintained such levels from enzymatic destruction by IAA -
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oxidase, so the growth promoting substances can serve
as modulators of plant response. Qur results offer a

great support for the previous suggastion.

It is worthy to refer to the complete disappear-
ance of both IAN and sharp decrease of IAA in the
extract of plants of Giza 5 cultivar witlch were treated
with the highest level of salinity, while both substances
IAA & IAN showaed high sctivity levels in the extracts of
planté of Reina cultivar treated with the same level of

galinity.

The reletive hlgh levels of auxins especially IAA
and IAN in the extract of Reina cultivar pléhts grown in
the soil irrigated with the highest applied level of
salinity (6000 ppm) may play an important role in io-~
creasing the active water uptake (non-osmotie absorption)
agalnst the osmotic gradient (Audus, 19872; Wareing &
Phillips, 1881; Wilkins, 1884). .

This may be one of the mechanlsms by which the
plants of Reina cultivar were Shown to be relatively more
tolerant to the high level of salinity than those of Giza
5 cultivar. In this regard, Livine and Vaadia (1972);
Hslao (1973); El-Beltagy ¥ Hall (1974) end Reid & ¥Yample
(1985) reported that the endogenous hormonal levels are

considered to he a link between water potential and - -°

qrowth respondes. They also added that +the adaptive
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mechanisms of plants to water stress may involve regulation
through changes in hormene balance including growth components
which serve as modulators or turners for the alterations in

water status .

As regards the changes in gibberellins and cytokinins in
response to salinization treatments, it was found that the gib-
berellins of both Giza 5 and Reina cultivars followed a pattern
of change moré or less comparable to that of auxins { Fig. 2 &
3 ). On the other hand, the content and activity levels of
cytokinins in plants of the two cultivars were found to be nea-
rly comparable and lncreased over that of the contrel plants.
These results appear to bé in accordance with those obtained

by Mizrahi et. al. (1571) and in contradiction with the findings
of Itai and Vaadia {1965): Itai et 2} (1968); Blumenfeld (1970)

and Itai & Ben - Zionl {1976).

In conclusion, the overall obtalned results in the pres-
ent investigation suggest that plants of Giza 5 and Reina cult-
ivar responded differently to the salinization treatments. The
plants of Reina cultivar were found to be more tolerant.to high sal-
inity than those of Giza 5 cultivar. The difference in the
magnitude of response between the plants of the two cultivars
may be attributed to the changes in the contents and activity
levels of the endogenous growth hormenes and / or the operétion
of certain adaptive control mechanism leading to the alterati-

ons 1n water status.
—-145-
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Table(i}: Effect of different levels of salinity on growth and yield vomponents of Giza 5 and

Reina cultivars of Linum usitatissimum plants,

Cultivar Salinity Total Technical Straw yleld in Fiber vield in Fiberx
of flax concentration length length tons/feddan tons/feddan
rpm {em) {cm)
o {.Cantrel ) 82.09 73.99 2,807 0.354 112.66
2000 B84.95 + 5 78.85 + HS 3.08 + HS 0.412 + HS 13,38 + HS
" 4000 90.28 + HS [83.18 + HS 3.26 + HS 0.454 + HsS 13.92 + HS
)
m £000 79.03 - 8 [73.93 NS 2.70 NS 0.298 - HS 11.02 - HS
L.5.D at 5% lewel| 2.17 3.12 0.12 0.006 0.12
L.S5.D at 1% leve=l] 3.18 4.13 0.16 0.011 0.186
¢ (Control) 97.44 90.02 1.97 0.330 16.77
2000 101.91 + HS | 96.08 + HS 2.17 + HE 0.386 + HS 17.78 + H®
4000 106.58 + HS N100.16 + HS 2.34 + BS 0.417 + HS 17.82 + HS
M 6000 102.36 + HS | 94.01 + 8 2.12 + 8 0.356 + HsS 16.79 Ns
L.5.D at 5%level 1.76 3.16 0.11 0.010 0.13
L.S.D.at 1% level 4.07 1.76 0.18 0.16

0.013
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ANTIMICROBIAL ACTIVITIES OF SOME PLANTS USED IN FOLK
MEDICINE IN SINAI EGYPT.

_3.
By

M. A. HELMY , 1. K. KHAFAGY AND A. DOWEDAR
Botany Department, Faculty of Science, Suez Canal University,
Ismailia, Egypt.

ABSTRACT

Sinal’s medicinal plants were screened for their antimicrobial
activities against ten different microorganisms. The ethanolic extracts
of the shoot system of 41 plant species belonging to 20 families were
examined against gram-positive, gram-negative bacteria, a yeast,
dermatophytes and a filamentous fungus. 75.6% of the plant species
showed activities against the test organisms . Of them 19.5% were
active against gram-positive bacteriz , 1Z2.3% active against gram-
positive and gram-negative bacteria, 12.1% active against gram-positive
bacteria and fungi, and 31.7% showed broad spectrum activity.

A preliminary phytochemnical screening of Ricinus eommunis shoots
showed the presence of tamnins; unsaturated sterols and terpenes;
alkaloids; flavonoids; glycosides and/or carbohydrates. An antimicrobial
agent (Re 18) was isolated from fresh petiols and stems of Ricinus
communis L. Its physical, physio-chemical and biological characterstics
were studied.

INTRODUCTION

Infectious diseases are of ancient origin. Mankind has a venerable
history of use of higher plant extracts for the therapy of such infections.
Nothing was reliable known about the nature of infectious diseases untill
the {B0OCs.
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The medern antibiotic era were opened with the first clinical trail of
penicilin in early 1941. The success with penicilin prompted the search
for other antibiotic substances in nature and was also extented to cover
the higher plants.

Several individual articles have been published giving the result of
large screening studies. The beginning of this new period of Intensive .
search is marked by the work of Osborn (1943), who screened 2300
species from 166 famnilies against Staphylococcus aureus and Echerichia
coli. As a result 63 genera were shown to contain antimicrobial
substances which inhibited the gr‘dwth of at least one of the tested
bacteria. Later Huddleson et al. (1944), studied the antimicrobial
activities of 23 genera belonging to 15 families against £. coli, S.
aureus and Brucella abortus. Hayes (1946) found that 46 plant out of
231 were active against at least ome of the test organisms, S. aureus,
E. coli, Erwinia cartovora and Phytomonas tumefaciens. Carison et al.
{1948) found 115 of 550 plarts to have antibacterial activities against
S. aureus and E. coli. Sporoston et al. {1948) found Impatiens biflora
"1to be the most active of 73 vermont plants. Atkinson {1549) studied
1200 Australian flowering plants and reported 50 species active
against 5. aureus end 4 active against Salmonellae typhi. Mariam
George and Pandalai (1949} found the aguecus and ethanolic exﬁract of
90 indian plants had antibacterial activity (in vitro); and so on (ses for
example freerksen and Bonicke, 1951; Hughes, 1952; Tamabe, 1954;
Marizzella and Freundlich, 1959; Celayeta, 1960; Abdou et al, 1972;
_ El-hissy and Ahmed 1973; Ross et al, 1980; Wat et gl_, 1980;
Mishenkova, et al, 1985; and Nishino et al,, 1970). These screening
reports illustrated that it is reasonable to find useful chemotherapeutic
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cgents from higher plants.

In addition, individual papers from time to time -describing study of
individual plants for antimicrobial activity. These papers are evidence of
a continued interest in antimicrobial agents from higher plants.

In this work we wish to report on the antimicrobial activity of plants

used in folk medicine in Sinai.
MATERIALS AND METHODS

Plant me{terial

Samples of the shoot system of 4! plant species belonging to 20
families were collected from sites throughout Sinai. These were wild
and cultivated plants which are uswmlly used 'in folk medicine by the
Sinai bedouins.

Herbarium specimens have been deposited in the Botany Department’s
hebarium, Féculty of Science, Suez Canal University.

extraction procedures :

Fre=h plant materials were macerated in a mechanical macerator at
room temperature with redistilled methanol. Each extract was then
filtered and the process repeated until the plant was exhausted .

The total extract from each plant material was concentrated under
reduced pressure in a rotary evaporator at 40 ° C. Care being taken to
avoid total dryness which led to loss of active material due to polymeri-

sation.
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Determination of Antimicrobial Activity:

[-Diffusion Meihods:
Disc Diffusion Method:

Crude extracts were tested for antimicrobial activity against gram-

positive, gram-negative bacteria, a yeast dermatophytes, and a
filamentous fungus as listed (Table 1) Cultures of bacteria were
maintained at 27 °C on Nutrient agar slants, dermatophytes and yeasts
on Sabouraud agar and filamentous fungi on Czapek’s dox agar-.

The activity of crude extracts were assayed by dipping & mm.
diameter paper dises into the test sample, dfaining then transferring the
discs to the surface of an agar plate previously seeded with the test
crganism.

For quantitative biosssays, known wvolumes of the test solution
measured onto the paper disc with a micropipette. A solvent blank paper
disc were included in all bioassays. '

Flates were pre-incubated at 4 ° C for an hour to permit maximum
diffusion of the substances. After 24-72 hours of incubation at 27 ° C,
the diameter of the irhibition zone were measured and used to estimate
the minitmum inhibitory concentration {MIC).

II- Dilution methods:
Turbidimeter method ( Skinner, {955}:

The two-fold serial dilution of the antibiotic were made in 10 ml
Nutrient broth, Sabouraud broth and Czapek Dox broth were used for
bacteria, yeast, dermatophytes and filaments fungi respectively. The
tubes were inoculated with the test orpanisms and incubated at 27 °C
for 24-72 hours then examined. The minimum inhibitory concentration

' (MIC) was taken as the dilution showing 50% inhibition of turbidity.
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Table 1: Organisms used in screening higher plants for antimicrobial

activity.
No Organism Classification
Bacteria:
1 Bacillus subtilis ATCC 6633 Gram positive
2 Staphylococcus aureus ATCC 25923 Gram positive
3 Klebsella pneumonia ATCC 13883 Gram nepative
4 Escherichia coli ATCC 25922 Gram nagative
S Proteus vulgaris ATCC 13315 Gram negative

6 Pseudomonas aeruginosa ATCC 27853  Gram negative

Fungi:
7 Candida albicans DSM 70014 Yeasts
8 Microsporum canis Dermatophytes
S Trichophyton mentagraphytes Dermatophytes
10 Aspér'gilius niger ATCC 9642 Filamentous fungi
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The bioautography is often the only way to detect antibiotics that have
been separated on paper chrematography (Wallhausser, 1569), or thin
layer chromatography.

A preliminary phytochemical screening was carried on the plant
material of Ricinus communis collected from north Sinai. It was tested
for volatile oils, tannins, alkaloids and flavonoids according to Balbaa et
al. (1981) methodology, unsaturated sterols and triterpenes (Brieskorn
et al. 1961); saponins (Balbaa et al, 1981} and glycosides and/or
carbohydrates (Vogel, 1978). '

The median lethal dose (LD 50) is determined according to Ahmed,
{1979) method.

RESULTS AND DISCUSSICN

I- Screening the antimicrobial activity of the selected plants:

Plants still provide an important source of the world’s
pharmaceuticals {Lewis and Elvin Lewis, 1977) and still seems to be a
potentially rich source of antimicrobial agents {(Betina, 1983 ).

Cnly 5-10% of the world’s plant resources have been evaluated for
pharmacological activity {McCallin et al. 1982) and very few for the
production of antimicrobial substances (Betina, 1983).

5inai’s unique flora has a high proportion of medicinal plants and
endemic species and has been the subject of a number of chemical
studies which have been summarized in Sinai Peninsula Informative
Abstracts of Researchers, Studies and News 1960-1980, (1982).

Very few of Sinai’s wnique flora have been examined from the

antimicrobial point of view. There are many studies in Suez Canal
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antimicrobial point of view. There are many studies in Suez Canal
University to determine the active principles of Sinai’s medicinal plants
through a project number 830511 which concerned the assessment of
medicinal plants in Suez Canal zone { Bacha , 1984; Soliman, 1585;
Gazara, 1986; and Moustafa, 1986). To complete these studies, we are
following folklore medicine and are currently investigating Sinai’s
medicinal plants for antimicrobial activity.

The chosen plants are usually used in folkloric medicine by the Sinaj
bedwins. These plants are used medicinally as diuretic, cardiotenic,
antidiabetic, antitumor, expectorant, stimulant, anthelmintic, antiseptic,
stomachia, antiinflammatory agent, ..etc. They are also used
commercially for the production of soaps, lubricants, liqueurs,
perfumes, fertilizers, etc. '

Antimicrobial activities of these plants were examined by extracting
their shoot system with ethanol and testing them against gram-positive,
gram-negative bacteria, yeasts, dermatophytes,and a filamentous fungus.
The results proved that : :

f. None of the exiracis were active against- the filamentous fungus

Aspergillus niger ATCC 9642. |
2. 24.4% of the species were inactive.

3. 75.6% of the species were active against the test organism.
4. 19.9% of the species were active against gram-positive bacteria.
5. The species active against gram-positive and gram-negative bacteria

represented 12.3%.

6. The species active apainst gram-positive bacteria and fungi .
represented 12.1%. :
7. Tne species showing broad spectrum activity represented 31.7%.
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B. Consequently, the species showing broad spectrum activity
represented the highest parcentage among the other groups. |
Reviewing the above results in relation to available literature on the

antimicrobial activity of higher plants, it could be concluded that

this study showed that 25 plant species are recorded for the first time
to show an’‘microbial activity against at least one of the test organisms.

These 25 plant species are marked with an asterisk. ( Table 2).

[-Isolation, purification and characterization of the antimicrobial agent
(Rci8).

e AR

Ricicnus communis L. was selected for firther studies, since it is

widaly distributed in north Sinai,. It is tolerant to different severe
environmental conditions. Although the plant has many medicinal
use, there are no systematic study for its importance as producer of
antimicrobial agents. So, it was found reasonable to select this
particular plant for isolating its antimicrobial principle and studying its
characters. . :

The preliminary phytochemical screening of the shaot system of
Ricinus communis L. shows the presence of tannins, unsaturated sterols,
terpenas, alkaloids, flavonoids, glycosides, and\or carbohydrates
negative results were obtained far volatile oils and saponins.

- The results revealed that the antimicrobial activities of Ricinus
communis L. extracts were detected only in fresh stems, petiples and
flowers. Only the miscible solvents succeeded to extract the
antimicrobial principle- The highest microbial activity of the plant was
reported in spring for all parts of seedling and adult plant namely stem,
leaf, petiole and flower (Histogram 1)
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Table (2): Antimicrobial activity of the selected plant extracts.

: Organism number table (1)
Flant species Remark:
1 =2 2 4 S o 7 =) e 10
ApoOCYynacsae:
1% Nerium oleander L. ++  ++ - - - - - - - - a
2% Vinga rosea L. ++ 4+ 4 - - - - - - - a
Capparaceaet
1 Capparis spinosa L. - - - - - - - - - - i
Chenopodiacgae:
1x Arthrocnemum glaucum Del. +++ et ot e b A b - a
2 Chenopodium murale L. - - - - - - - - - - i
S Cornulaca monacantha Del. - - - - - - - - - - i
4 Halocnemum strobilaceum - - - - - - - - - - i
{Fall.) M. Bleb.
Cleonacase:
1% Clecme droseritolia bt o S S 5 e e e S e g a
(Farssk.} Del.
Lompositas:
1 Artesalcsia herba alba AssD R S T - - ++ v+ - - a
2% Artemisia judaica L. ++t A = - - - e e - a
3 Artemisia manosperma Dal. +4++ +F+ Attt At bt ++ H+t+ v 4+t a
4% Conyza dioscoridis Del. L + * + =+ + - - a
Sx Echinops spinosa L. + + - - - - + - - - a
&% Eantolina chamaecyparissus
L. A+ 4+ e+ e - a
7% Sanecio desfontaingei Druce + + + - - - + - - - a
BX Sonchus oleraceus L. ++ ++ -+ ++ ++ ++ ++ L ++ - d
Convolvulaceae:
1 Convolwvulus arvensis L. - - - - - - - - - - i
Euphoroiaceae:
1¥ Ricinus communis L, +t+ t+ o+t -+ A b e e - a
Bramineae:
1 Phragmites australis
(Cav.) Trin. ex steudel - - - - - - - - - - i

t Species showimg antimicraobial actiwvity

+++ highly active
++ active
+ weakly attive
~ inactive

tor the first time.
active
inactive

a s
i:
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Table 2 {(contd.)

Juncaceae;
1 Juncus rigidus C.A.May - - -

|
|
3
I
|
|
i
-

Labiatae:

1¥ Mzntha microphylla C.Kach. -+ A+ - - - - - - - - a
2 M.pipertita L. L - T = - - a
2 Ocimum basilicum L. 4+ e = - - - - - - - a
4y Origanum syriacum L. ++  hd = - - - - - - - a
3% FPhlomis aurea Dechne 4h e = - - - - - - - a
4% Stachys aegyptlaca Fers. ++ e+ = - - - - — - - a
7 Tewcrium polium L. e Atk dd e ke o+ o AE A = a
Leguminosae: i
13 Acacia nilotica (L.) Willd.

ex. Del. + - - - - - - - - a
2 relllotus indica (L.) &ll. - - - - - - - - - i
Hyrtaceoaas
1r Eucalyptus globulus labill. ++ ++ ++ ++ ++ ++ =+ ++ ++ — a
Nitrarlaceass
1% MWitraria retusa {(Forssk.)

Asch. ++ k= ++  + + R I S a
Drocanchaceae:?
1% Cistanche phelypaea (L.}

Cout. L I + ++ = - a
Resedaceae:
1% Ochradenus baccatus Del. 4+ e+ o+ + + - e = - - a
Soelanaceae:
1l Datura stramanium L. ++ - - - - - - - - - a
£ Hyaoscyamus muticus L. - - - - - - - - - - i
Tamarlicaceae:
i1f Tamarixn aphylla (L.} Karst. =+ - - - - - == - = a
Thymelaesaceae:
1 Thymalaea nirsuta {(L.) Endl. - - - - - - - - - - 1
Unbellitferae:
1% Ammi majus L. ++ - - - - - - - - a
Zvgophyllaceae:
i¥ Feganum harmala L. k- = - - - - - a
2% Iygyphyllum album L.T. 3 + - - - - - - - - a
Tr 7. coceipeum L, + + + - - - - - - - a
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Extraction and purification of the active principle:

The systematic fractionation scheme of extraction and purification of
the active principle is illustrated in Fig. 1.

The isolated pale yellew powder was subjected to further purification
by thin layer chromatography using silica gel G plates and ethyl acetate:
methanol (2:1) as solvent system. The pure active principle (RciB)was
obtained as pale yellow crystals (m. p. 203-205 ° C). It is soluble in
acetone, butanol, ethanol, ethy! acetate and water, but insoluble in
petroleum-ether, ether or chloroform. The ultraviolet absorption
spectrum of the antimicrobial agént (Re 18) in methanol exhibits two
maximum peaks at A max 255 and 313 nm. (Fig.2). These two regions
are in agreement with those of flavones and flavonoids. The infra-red
spectrum showed [ characteristic peaks at 530, 1110, 1660 3480
cm™!. (Fig.3).

The purity of these crystals was ensured by bidimensional chromato-
graphic technique using different solvent systems.

The absorption at 530 cm was assigned to benzene ring, the strong
absorption at 1110 cm to a single bond stretching; the peak at 1660 cm
to C=C, C=N, C=0 and that 3480 cm to NH or OH stretching (Williams
and Fleming 1980). Since the elemental analysis showed the absence of

_ nitrogen, the peak at 1660 cm™ may be due to C=C or C=0 and that at
3480 cm™ may be due to OH stretching only which characterize the

‘phenolic compounds. _

These physical and physico chemical characteristics lead to the
conclusion that the antimicrobial agent Re 18 isolated from Ricinus
communis (.. may be a flavonoid .

This is in agreement with the fact that numercus flavenoids of plant
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origin exhibited strong antibacterial and antifungal activities. {(Freerksen
' and Bonike 1951, and Kuhnan 1976). ,

The antimicrobial activity of Rc 18 acting against a variety of
microorganisms (MIC) showed strong inhibitory activity against gram-
positive bacteria and yeasts at concentration of 6.25ug. )ml. It also
showed activity against gram- negative bacteria and dermataphytes in the
range of 6.25- 25ug./ml. On the other hand, no important activity was
detected on filamentous fungl (Table 3).

Determination of LD 50 of Re 18 revealed that this
antimicrobial agent is nontoxic when applied in concentrated dose as
high as 350 mg./kg.of body weight.
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Table (3): Antimicrobial activity of the antimicrobial agent Re 18 .

Bacteria / Fungi

Minimum inhibitory

concentration {ug/ml}

Gram-negative bacteria:

Escherichia coli ATCC 25922
Klebsella pneurnoniae ATCC 13883
Proteus vulgaris ATCC 13315
Pseudomonas aeruginosa ATCC 27853

Gram-positive bacteria:
Bacillus subtilis ATCC 6633
taphyllococcus aureus ATCC 25923

Fungi:

Aspergillus niger ATCC 5642
Candida albicans DSM 70014
Microsporum canis

Trichophyton mentagrophytes

12.50
06.25
12.50
25.00

06.25
06.25

> 100
06.25
25.00
25.00

-174-




Women's Coll. Ann. Rev.
Vol. 15 (1990).

REFERENCES

Abdou, 1. A.; Abou-Zeid, A. A.; El-Sherbeeny, M. R. and Abou El-
Gheat, Z. H. (1972): Antimicrobial activities of
Allium  sativurn, Allium cepa, Raphanus sativus,
Capsicum frutescens , Eruca sativa, Allium kurrat on
Bacteria. Qual. Plant. Mater. Veg. 22(1):29-35.

Ahmed, M. S. (1987): Studies on some Actinomycetes isolated from
' some noncultivated soils.M. Sc. Thesis Fac., sci. Al-
Azhar Univ.

Atkirsan, N. (1946): Antibacterial activity in members of the native
Australian flora, Nature 158: 876.

Balbaa, S. I.; Hilal, 8. H. and Zaki, A.'Y. Medicinal plant constituents,
2nd ed., Central Agency for University and School
books, Cairo (1981).,p. 23-24, 366-367, 386-397,
279-280.

Bacha, R. M. Y. {1984): Studies on the chemical constitusnts of
Artemisia judica L. (family Compositae) growing,in
Sinai. Ph. D. Thesis, Fac. Sac. ,Suez Canal University.

+ Betina, V. (1983): The chemistry ard biclogy of antibiotics. p. 49-53
? Elsevier Scientific publishing co. Amestrdam-Oxford '-
New York.

-175-



Women's Coll. Ann- Rev.
Vol. 15 (1990}.

Brieskorn, C. H.; Khuger and Polenius, W. (1961): Triterpenes and -
sterols in leaves of Salvia trilaba andPyrus malus .
Arch.  Pharm. 294, 389-391. Chem. Abst. (1962),
56:711c.

Carlson, H. S.; Douglas, H. G. and Robertson, J. (194B): Antibacterial
substances separated from plants J. Bacteriol. 55: 241.

Celayeta, F. D. (1960): Action of the tissues of varigus plants on the
growth of Sphacelia segetum. Farmacognosia (Madrid)
20: 91-101. '

D’Amico, M. L. (1950): Investigation of the presence of substances
having Antibiotic action in the higher plants.
Fitoterapia 21: 77-79. .

El-Hissy, F. H. and Ahmed, A. M. (1973): The nature of antibacterial
substances in some higher plants. Egypt. J. Bot., 16
{1-3): 353-356.

Freerksen, E; and Bonicke, R. (1951): Antibacterial principles in higher
plants. Z. Hug. Infektionskrankh. 132: 417-449.

Gazara, M._ H. M. (19B6): Taxonomical and phytochemical studies of

some Arfemisia species in Sinai. M. Se. Thesis, Fac. of
Sci., Suez Canal University.

-176-



Women's Coll. Ann. Rev.
Vol. 15 (1990).

Geissman, T. A. {1855): In Peach and Tracy, (Modern Methods of Plant
Analysis), Vol.3. p. 487-488.

Hayes, L.. E. (1946): Survey of higher plants for present of antibacterial
substances. Bot. Gaz. 108: 408.

Huddleson, F.; Frain, J. D.; Barrows, K. C.; and Giefel,, M. (1944):
Antibacterial substances in plants. J. Am. Vet. Med.
Assoc. 105: 394-397.

Hughes, J. E. {1952): Survey of Antibiotic in the wild green plants of
sgutnern California, Antibiotics & Chemotherapy 2:
4B87-491.

Kuhnau, J. (1976}: The Flavcﬁnoids. A class of semiessential food -
components; Their role in Human nutrition. Wld Rev.
Nulr. Diet., 24: 117-161 (Kerger, Basel).

Lewis, W. H.; and Elvin-Lewis, M. P.F. (1977): Medical botany Plants
affecting man’s health.p.1-8 New York,John Welly&Sons.

M'cCall.ion, R. F.; Cole, A, L. J.; Walker, J. R: L.; Blunt, J. W. and
Munro, M. H. G. (1982): Antibictic substarces from
New Zeland plants 2. Polygodial and Anticandidal agent
from Pseudowintera colorate .Plahta Med.44(3):
134-138.

=177~




Women's Coll. Ann. Revw.
vel., 15 {(}990).

Mariam Goerge and Pandalai, K. M. (1949) Investigation on plant
antibiotics IV. Further Search for Antibiotic substances
in Indian Medicinal plants. J. Med. Res. 37: 169-181.

Mar‘uzzella_, J. C.; andFreLmd.lich M. {1959): Antimicrobial stubstances
from seeds. J. Am Pharm. Assoc. 48: 356 -358,

Mishenkova, E. L.; Petrenko, G. T.; Klimenko, M. T.; Evseenko, C. V.;
and Pavlenko, L. A. (1885): Mikrobial-Zh (Kiev) 47 {1).
77-80.

Moustafa, A. A. {1986): Ecological and phytochemical studies on some
species of Labiatae growing in Sinai. M. Sc. Thesis.Fac.

of Sci., Susz Canal University.

Muir, A. D.; Cole, A. L. J.; and Walker, J. R. L. (1982): Antibiotic
compounds from New Zeland plants {. Falcarindiol an
antidermatopnyte agent from Schefflera digitata. Planta
Mied. 44(3): 129-133.

- Nishino, C.;Enoki, N. Tawata, S. Mori, A. Kobayashi,K. and Fukushima,
M. (1987): Antibacterial activity of flavonoids against
Staphylococcus  epidermidis a skin bacterium. Agric.
Biol. Chem. 51(1): 135-144.

Osborn, E. M. (1943): On the occurrence of antibacterial substances in
green plants.Brit. J. Exptl. Path. 24: 227,

-178-



Women's Coll. Ann. Rev.
Vol. 15 {19490).

Ross, S. A.; Megaila, S. E.; Bishay, D. W. and Awad. A. H., {i980):
Studies for determining antibictic substances in some
Egytpian plants. Part 1. Screening for antimicrobial
activity. Fitoterapia 51{6): 303-308. .

| Skinner, F. A. {1955): In Peach and Tracey. " Modern Methods in Plant
' Analysis" Vol, III p. 626-725.

Sinai Penihsula Informative Abétracts of Researches, Studies, and News
(1960-1980) (1982). The Ngational Information &
Documentation Center {NIDOC) Egypt.

Soliman, H. A. A. (19B5): Isolation and sturcture determination of
some volatile oils and flavonoids from Thymus
decassatus growing in South Sinal. M. Sc. Thesis, Fac.

of 5ei., Suez Canal University.
Sporoston, T.; Little, J. £. and Foole M. W. {1948): Antibacterial and

antifungel substances from vermont plants,Vermont Agr.

Exp. Sra. Bull § 543: 3.

Tanabe, S. (1954): Screeming tests for antibiotic action of plant extracts

Japan J. bacteriol. S: 475-477.

Vogel, A. 1. {1978): A textbook of practical organic chemistry. 4th ed.
p- 1078.

~179-

I ——— R

——— e ST



Women's Coll. Ann. Rev.
Vol. 15 {19§9)e = @

Wallhausser, in: " Thin Layer Chromatography Ed. by Stahl, George
Allon & Unwin, lendon, Springer, Berlin, 2nd, 1969, p.
569.

Wat, C. K,; Johns, T.; and Towers, G. H. N. (1980): Phototoxic of new
antifungal preparations. Fitonisidy, Mater., Soveshch.,
6th 1969 (Pub, 1972). 123-126.

Williams, D. H.; and Fleming, L. (1980): Spectroscopic methods in

organic chemistry. 3rd ed. p. 35-75. MaGraw-Hill Book
Company (UK) Ltd.

ke sk dok Aok Rk R R Aok

-180~



kemen's Coll, Ann. Rewv.
Vol. 15 (1880).

INTERRELATION BETWEEN THE COMMONLY ASSOCIATED
RICIMNUS COMMUNIS AND SESBANIA SESBAN

= 9 - Hossnia Abduo Khalil

Department of Biology, Faculty of Education,
Ain Shams Univ. Rexi, Heliopolis, Carc, Egypt

SUMMARY

Growth substances exuded from the seeds and roots of Ricinus
communis and Sesbania sesban plants which are commonly associated

together were isclated by paper chromatography technique. The fractic-
nated exudates of either Ricinus or Sesbania seeds contained one
or two growth promotors of auxin type and a number of growth inhi-
biters. The exudates of Ricinus communis seeds contained no gibberellins,

where as Sesbania seshan seeds showed only gibbereilin-like substance.
The seed exudates of both plants contaired purine and non purine
compounds having cytokinin activity, also some amino acids and sugars.

The rcot exudates of both plants contained auxin, grawth inhibitors,
gibberellins, cytckining, amino acids and sugars.
The quantity and quality of the above mentioned substances markedly
changed according to the age of these plants.

The different concentrations used of non fractionated Sesbania
sesban seed or root exudates generally exhibited significantly increase
in the linear growth of the roots and shoots of Ricinus communis

-at low concentrations. The reverse occumed at higher concentra-
tions. The same results were cbtained on using non fractionated

Ricinus communis seed or root exudates.

INTRODUCTION

Ricinus communis and Sesbania sesban are commonly seen growing

associated together. This observation led us to investigate if some

chemical substances are released into the soil from each plant that
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may affect the subsequent growth oi the another. Reviews on liberation
of different organic substances from seme higher plants and the effects
of one plant upon another include those of Borner (1960}, Garb (1961),
Street et al. (1964), Hurtt and Fov (1965), Rovira (1969}, Tukey (1969)

and Raifa (197]).

Mishustin and Naumecva (1935) demostrated that the roots of
3ord years old Lucerne exuded sapeonins which retarded the growth
of cotton but not of wheat. Street er al. (1964) detected an indcle
compgund of auxin nature, released into the culture medium during
the growth of excised tomato roots. Vancura (1964) detected B-indole
acetic acid in root exudates of barlev and wheat. Morris et al. (1969)
have shown that radio-active JAA tended to accumulate in the developing
lateral roots,while there was no evidencethat [AA reached the primary
root. Raifa (1971) reported the presence of a number of growth promo-
tors of auxin type and a number of growth inhibitors in reot exudates
of certain Egyptian weeds. Elliot and Green wood {1974} isalated
IAA from the exudates of Zea mavs roots, Mohga (I979) investigated
the nature and contents of the growth substances present in the exudates

of Zea mays and Corchorus olitoriis seeds. She reported that the

action of the root exudate upon growth of other plants depends mainly
on the concentration and chemical nature of the substances present
in this exudate. She also found that relatively higher concentrations

of root exudates of Corchorus olitorius markedly decreased the shoot

and the root length of Zea mavs whereas the relauvely low concentra-

tions increased the shoot and roor lengih.
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Presence of gibberellins in either intact or excised roots was
referred 1o by Murakami (1960, 1968), showed that certain grass
roots (including rice) contain gibberellin-like activities at jevels
comparable to the shoot. Raifa (1971) detected many gibberellin-
lke substances in the root exudates of certain Egyptian weeds.
Reid et al. {I972) demonstrated that tomato roots exuded certain
gibberellins which decreased when the tomato roots were flooded.
Frydman and Wareing (1975) demonstrated gibberellin by bicassay
of root extracts of Hedera helix. Torrey (1976) reported that the
evidence for the presence of gibberellins (n raots comes largely
from indirect evidence based on collection by diffusion and extrac-
tion combined with bjoassay of materials from roots or from activity

measured by bioassay from root exudates.

Concerning presence of cytokinin in plant root exudates, Yardjan
and Nitsch (1961) isclated a substance having a cytokinin activity
from the root extract of Cichorium. Similar substances were isalated
from many plants by several investigatars e.g. sunflower {Weiss
and Vaadia 1965), Pisum sativum (Short and Tarrey (1972), Zes
mays (Feldman 1975), temato {Carnes et al., 1975) and Coleus blumei.

Impatiens Wallerana, Phaseolus vulgaris and Protea compacted(l(ende

I964). wareing & Phillips (1970) and Torrey (1976} reported that
cytokinin are synthesized in the roots and can be detected in the
root exvudates of mamv plants. koda and Ckazawa (1578) reported
that root tips have been considered as a major site of cytokinin
synthesis ‘in higher plants as tl;ey have cbserved an accumulation

of cytokinins in the surrounding medium in which root tips are
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cultured and Van Stadan (1976a), repocted secretion of cytokinin
into the culture medium from roots of corn seediings. Radi and
Maeda (1986}, showed that the effect of kinetin and benzyladenin
on rice excised root growth is inhibitory in the high and moderate
concentration and a slight stimulation was observed with the relatively
low concentrations. The inhibitory effect of both cytokinins and
auxins may be due to their stimulation of ethylene production and
a synergism between auxin and cytokinins was suggested by Adams

and Young (1981).

Different inorganic and organic constituents were detected
in seed and root exudates. Katznelson et al. (1955) stated that
the dessication and subsequent rewetting of the sand in which tomatces,
soybean, barley or ocats were grown resulted in the excretion of
certain amino acids such as glutamic acid, aspartic acid, leucine,
alanine, cysteine, glycine, lysine, phenylalanine and proline and
a reducing compound of RF value identical with glucose. Vancura
(1964), analysed root exudates of barley and wheat in their initial
phases of growth and identified four tvpe of oligosaccharides in
addition to two amino sugars. Fourteen amino acids were identified
in root exudates of bariey whereas eighteen were identified
in root exudates of wheat and seven organic acids were identified
in both exudates. He {_1967), also reported that germinating seeds
of both maize and cucumber exuded different amino acids and sugars
during seeds germination at seedling stage. Youssef and Khairia
(1971) analysed seed and root exudates of two cotton variaties

and ten ammo acids and three sugars were identified. Raifa (1971)
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analysed root exudates of certain Egyptian weeds, Melilows, Cypereus,

Chenopodium, Urospermum, Amaranthus and Euphorbia and detected

a rnumber of amino acids, sugars and organic acids.

The present work was conducted to investigate the growth
substances that may be present in the exudates of both, Ricinus
communis and Sesbania sesban which are commonly associated to-
gether and to study the effect of seed and roor exudates of each

plant on germination and seedling growth of the another one.

Material and Methods:

Ricinus communis and Seshania sesban seeds used in this investi-

gation were collected from the Botanical Garden of the Wemen's
College. Ain Shams University, Caira. Grains of Hordeum wyulgare

Cv. Giza 120 and Scrghum {(Andropogon sorghum Cv. Giza 142)

and Xanthium brasilicurn Hell seeds were obtained from the

Egyptian Ministry of Agriculture.

Extraction of the growth regulating substances is done in a

way similar to the method adopted by El-Ghobashy (1963).

Seed and root exudates of each plants were fractionated into
its majer components of growth promotors and inhibitors by paper
chromatography. The extract was chromatographed in descending
manner using 80% isopropyl alcohol: 20% distilled water as a running
solvent, The chromatograms after developed, were dried in cold
air, examined for fluorescence by ultraviolet chromartolite lamps,

prepared for bicassay and sprayed with chemical reagent. The amount

-185-



Women's Coll. Ann. Rew.
VYol. 15 (1990).

of the exudaies loaded in each case was eguivalent to that obtained

{from (.} g dry weight of the plant tissue.

Each chromatogram, after air drving was cut transversely

into 10 equal portions, each of which was eluted in 5 ml. distilled

water in a thoroughly small Petri-dish. The dishes were kept in
refrigerator overnight. and then the solution were ready for biclogical
test.

The method used to assay promotors and inhibitars was the
straight growth test of Hordeum coleoptile. Tt was applied according
to the method adopted by Foda and Radwan (1962}, The method
used to assay gibberellins and gibberellin-like substances was the
Sorghum first leal test (Bently-Mowat (1966) with cerfain modifica-
tion). The methed used to assay the cytokinin was the Xanthium

cotyledonary leaf sections {Esashi & Leopold {1959)),

The results of each test was represented graphically by a
histogram of 10 columns representing the different RFS of the
chromatograms. The mean fength of the control (coleoptile, first
leaf and cotyledonary leaf grown in distilled water} was indicated

in the histograms by a horizontal line.

The dried chromatograms were examined by an ultraviolet
chromatolite lamp. They were subjected to some chemical test,
where a longitudinal strip from the chromatogram was sprayed
with certain reagent to test for indeole compounds (Kefiord, 1955
and Powell, 1959}, reducing substances. amino acids (Hunt, 195%
and Smith, 1962, hydroxyl groups (Swain, 1953), gibbereliins ¢Jones

et al., 1963 and Kagawa et al. 1963}, unsaturated lactones (Swain, 1953)
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and cytokinin substances containing purine ring {Reguera and Ascinow,

1950).

The free aminoe acids of the root exudates were spotted on
Whatman {filter paper No. ! Authentic amino atid mixture was
simultaneously loaded with each chromatogram. The salvent system
used for running was n. butancl: acetic acid: water {kx[:3 viv/v)
{Hunt, 1959, Smith 1962l. The chromatograms after development

were dried and sprayed with ninhyvdrin reagent {Block et al. 1958).

“The method used for identdication of the carbohydrates was
similar te that of Partridge (1948). The chromatograms were spraved

with aniline hydrogen phthalate reagent.

Effect of seed or root exudates of Ricinus communis on the germina-

tion and the linear growth of Seshania sesban and the reverse:

Five different concentrations of seed or root [i5 davs oid)exudates

of each of Ricinus communis or Sesbania sesban plants were prepared,

starting with the exudates obtained ifrom fresh seeds and roots
i 10 g dry weight in 10 m! of distilled water. The difierent con-
centrations used are referred to as 1, V2. /4. 1/8 and 116, water

being used as a control. Replicate samples from each concentration

were prepared.

Ten seeds of Ricinus comrnunis were sown in Petri-dishes

on filter paper maisted with each of the different concentrations
mentioned above of either seed or root exudates of Sesbania. seshan.
All dishes were then incubated at 25°C and the percentage of germina-

tion at the different treatments was calculated after ¢S hours.
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After ten days, the mean linear growth of the developed seedlings

was measured.

The data were statistically analyzed according to the procedure

recorded by Snedecor and Colchran (969).

RESULTS AND DISCUSSION

It is clear from Figure I{a) that the exudate of Ricinus communis

contained only one growth promotor zone (RFD.I—O.Z} and produced
positive reactions with indole reagents and two growth inhibitor
zones produced positive colour reactions with diazotized-p-nitro-
anitine which may show that they are unsaturated lactones (RF
0.2-0.3 and 0.4-0.5). ©On the other hand the exudate of Sesbania
sesban contained at least two growth promemr zones, one of them
(RF 0.7-1.0) of indole nature and one growth inhibiting zone (RF
0.4-0.7) may contzin a phenalic lactone compeund according to

their chemical colour reactions.

With regard to the eflect of seedling age on the root exudate,
it has been shown (Fig. 2 ab} that the root exudate of seven days

cld Ricinus communis seedlings was found to contain three promoting

zones, two of them (R 0.5-0.6 and 0.7-0.9) having auxin activity
of indole nature and three growth inhibitory zones (RF 0.0-0.1,
0.1-0.3 and 0.4-0.5) the first growth inhibitor appeared likelv to
contain unsaturated lactone compound, while the third may contain
a phenolic lactone compound. On the cother hand the root exudate

of seven days old Seshania sesban seedlings contained at least three

promoting zones, two of them (RF 0.0-0.2 and 0.3-0.6) of indole
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nature and cne growth inhibiting zone (RG-8-1.0) appear to be
unsaturated lactone. Increasing the age of the two plants to 15
days, increased the level of auxins exuded from roots of both plants,
while growth inhibitors disappeared completely. The root exudate

of 15 days old Ricinus communis seedlings was found to contain

at least four promoting zones (Rg 0.0-0.2, 0.3-0.5, 0.5-0.8 and 0.8-
1.0}, the first, the third and the fourth zones having auxin activity
of indcle nature. On the other hand the root exudate of 15 days

old Sesbania sesban seedlings was found to contain five growth

prorrroting zones, three of them (RF 0.0-0.2, 0.4-0.6 and 0.8-1.0)
of indole nature. These may bear some agreement with those of
Bonner (1950),Barner (1960}, Garb. {1961}, Rovira {1969), Tukey t1969),
Raifa {1971} and Monga {1975)-Street et al. (1964} detected an indole
compound of auxin nature liberated into the cultural medium from
excised tomato roots. El-Gindy (1976) detected indole auxin compounds

in the root exudates of cotton and maize plants.

Concerning gibberellins content, the exudates of Ricinus communis
\seeds contained no gibberellins (Fig. 1b). whereas Sesbaniz sesban
seed exudates showed only one gibberellin-like substance. On the
other hand, the root exudates of both plants contained mare than

one gibberellin and gihberellin-like substances. The exudate of seven

days old Ricinus communis seedlings (Fig. 3a). contained at least

three zones having gibberellins activity (RF 6G.0-0.2, 0.4-0.5 and
0.7 - G.8). Increasing the age (15 days old) the number
of gibberellin zones detected increased to four (RF 0.0-0.2, 0.3-

G.5, 0.6-0.7 and 0.8-1.0). On the other hand, the exudate of seven
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days old Sesbania sesban (Fig. 3b) contained also three zones having
gibberelfins activity (RF 0.6-6.2, 0.3-0.5 and G.6-0.7). increasing
the =2ge to 15 days, gibberellin zones increased to four (RF 0.0-
0.2, 0.4-0.5, 0.6-0.7 and 0.9-1.0). These results may agree with
those obiained by Raifa (1%71) and Mochga (1979). They also reported
that gibberellin content Increased i the root exudate of Melilotys,

Zea mays and Corchorus olitors by increasing age-

Concerning the cytokinins content, the exudates of Ricinus
seeds (Fig. 1 c), contained four promoting zones having cytokinin
activity (RF 0.0-0.2, 0.4-0.5, 0.6-0.7 and 0.9-1.0), the second zone
seems likely 1o contain a purine compmund, while the others contained
non-purine substances since they produced negative colour reactions
with the reagents testing for purine substances. On the other hand
exudates of Sesbania seshan seeds contained three promoting zones
having cytokinin activity (RF 0.0-0.2, 0.4-0.5, 0.6-0.7 and 0.9-1.0),
the second zone seems lXkely to contain a purine compound, while
the others contained non-purine substances since they produced
negative calour reactions with the reagents Testing- purine  sub-
stances. On the other hand exudates of Sesbania sesban seeds contained
three promoting zones having cytokinin activity (RF 0.0-0.1. 0.6-
0.7 and 0.8-1.0), the second zone seems to contain non-purine sub-
stance, while the others contained purine compounds. The root

exudates of seven days old Ricinus communis seedlings (Fig. %a)

were found to contain two promoting zones [RF 0.2-0.5 and 0.8-
.00, and purine compeund, having cytokinin activities. while

the root exudates of seven days old Sesbania sesban contained three

promoting zones (Fig. 4b), having cytckinin activiry (RF 0.0-0.1,
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0.2-0.4 and 0.8-1.0). The second zore seems to contain non-puring
substance while the others contained Purine compounds. The root

exudates of fifteen days old Ricinus communis contained two promo-~

ting zones (RF 0.0-0.2 and 0.7-1.0), having purine compounds of
Cytokinin activities, while exudates of 15 days old Sesbania sesban
(Fig. 4b) contained four promoting zones (Rp 0.0-0.2, 0.2-0.4, 0.t-
0-6 and 0.8-1.0). The second zone seems to contain non purine cam-
pounds, while the others centained purine compounds of cytokinin
activities. It is clear that increasing the age, increased the cytokinins
exuded and this may be due 10 the increase in the number of root
tips."cha and Okazawa (1978) reported that root tips have been
considered as a major site of cytokinin synth.esi.s in higher plants.
They observed, an accumulation of cytokimins in the surrounding
medium in which reot tips are cultured. Our results aiso agree
with those obtained by Kende (IS6k). Wareing & Phillips (1970},
Wheeler (1971), Torrey (1976), Goodwin & Morris (1979) and Radi
& Maeda (1986).

Concer ning the amino acids, the exudates of 7 days old Ricinus
seedling was found to contain five amino acids, namely glycine,
lycine, proline, cystine and ernithine. while exudates of seven days
old Sesbania seedlings, contained gluzamic acid only. The exudates
of fifteen days old Ricinus seedlings contained six amino acids
namely giycine, cystine, threonine, lysine, proline and aspartic acid.
The exudates of fifteen days old  Seshania seedlings contained
four amino acids, namely glycine, lysine, alanine and glutamic acid.
Many investigators also identified the amine acids present in some
plants  {"vancura 1964, Youssel & Khairia 1971, Raifa 1971
and Mohga 1979)-
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Coencerning  the sugar contents, the exudates of seven days
ol¢ Ricinus seedlings contained glucose only, while the exudates
ol seven days cld Sesbania seedlings contained glucose and {ructose.
The exudates of fifteen days old Ricinus seedlings contained three
sugars, namely galactose, glucose and rhamnose, while the exudates
of fifteen days old sesbania seedlings contained three sugars, namely

glucose, fructese and sucrcse.

It is evident that seed and root exudates of Ricinus communis

and Sesbania sesban contained auxins, growth inhibitors, gibberellins,
gibberellin-like substances, cytokinins, amino acids and sugars. Thesa
raise the question. whether substances exuded from each species
plants which commonly grow @ association influence fhe growth
of each other. It is obvious that low concentrations of nan fractionated
seed or root exudates of Sesbania sesban (1/i6, 1/8 and %) induced

significant increase in the linear growth of Ricinus cammunis_seedings

(Table 1), while concentrations (K2 and 1) showed nan sigaificant
effect and decreased the linear growth as compared with the control
{untreated plants). On the other hand the seed and root exudartes

of Ricinus communis induced significant increase in the linear growth

of Sesbania sesban ar low comcentrations (1/16, 1/8, /%), whereas
high concentration (I/2, 1) caused non-significant decrease in the
linear growth of Sesbania sesban (Table 2). Mohga (1579) reported
that the action of the root exudate upon growth of other plants
depends mainly on the concentraiion and the chemical nature of
the substances present in this exudate. She found that the relarvely

higher concentrations of root exudates of 20 ddys old zea mays
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plants, markedly inhibit the growth of Corchorus olitorius. These

inhibitory actions were obviously and gradually decreased by dilutions.
Adams and Young 1981 suggested that the inhibitory effect may
be due te baoth cytokinins and auxins which stimulate the ethylene

production and a synergism between thermn.

In conclusion it appears that there is an apparent role of exudates
of each species on the growth of the other.{ Both species are being
naturalized and are gaining groﬁnd in :evei‘al habitats. In addition
to the prominant causal factor for association of species i.e. simiarity
of essential ecological requirements, the possible effects of inter-

action between the two studied species gains some evidence from

the present study.

The auther wishes to express her thanks to Dr. Mohamed Hamouda.
Professor of Plant Ecology, Botany Department, Wemen's Cadllege

Aln Shams University.
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Table (1): Effect of different concentrationsof each of seed or root exudate of Scsbania sesban on shoot and
root length of Ricinus communis secdlings

Relative | | [
conc. of Root length Shoot length Rclative Root length Shoot length
seed cm. cm. conc. of cm. cm.
cxudate root
exudate

1 t t t
Contrat 10.0+0.16 8.2+0.22 Control 10.040.16 8.2.10.22
1/16 10.4+0.16 4,05 9.1:+0.69 2.77 § 116 10.5+0.16 5 HS 9,4+0.30 7.36 HS
178 10.7+0.36 4,01 5 9.9+ 0.41 B.15 H5 1/8 11.2+0.22 9.6 HS 10,04 0.4 %.58 HS
14 11.0+0.32 5.8% HS 10.5+0.38 11.65 HS 4 11.8:0.2 15,79 HS  11.0:0.79 7.62 HS
/2 9.8.+0.38 0.87 N5 7.8+0.22 -2.83 N3 1/2 10.0:10.16 0.0 N5 3.2:0.22 © 0.0 N5
t 9.6+0.25 -2.98 N5 7.5+0.16 -5.72 N5 | 9.6+0.25 -2.98 NS 8.0.:0.94 -4.65 N5

Waomen's Coll. Ann. Rev.
Vol. 15 (1080).

Each value; a mean of five replicate
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Table (2): Effect of different concentrations of each of seed or root exudate of Ricinus comminus
on shoot and root length of Seshania sesban .

Relative | . [ [Relative | [
conc. of Root length Shoot length conc. of Root length Shoot length .
seed cm. cm. root cm. cm.
exudate cxudate
t t t ' t
Cantrol 7.1+0.25 3.0+0.26 Control 7.1+0.25 3.0:0.36
FAT 8.0:+0.33 4.43 5 6.0+0.38 4.26 5 1/16 8.2:0.28 6.52 HS 6.9+0.2 10.2 HS
t/% 8.7+0.25 10.02 HS 6.4+0.23 7.28 HS 1/8 9.240.12 18.26 HS  7.6,0.38 8.33 H5
s 5.4+0.16 9.83 HS 3.6+0.14 386 S 114 8.5¢0.16 [0.58 HS 5.740.16 4.0S
1/2 7.0:0.4] -0.46 N5 u.uhn._._m 1.7 N5 172 7.1+0,25 0.0 NS 5.240.1% . 1.15 N5 ok
- o
) 6.5+ 0,38 -2,95 N3 4.7+0,16 -1.7 NS ! 6.9:0.14 -L36 NS 4840018 =115 NS "

Each valuela mean of five replicates :

Women's Coll, Ann. Rev.
Vol, 15 {1930).
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Fig. (1): Growth. Regulators Exuded from Mature Seeds of
Ricinus cor!'lmu'nis and Sesbania sesban.

a)  Auxins and inhibitors
b}  Gibberellins and gibberellin-like substances. '
c¢)  Cytokinins
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Fig-(2:  Auxins and growth inhibiters exuded from:

a) Ricinus communis roots at 7 and 15 days age.

bl  Seshania sesban roots at 7 and 15 days age.
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CHEMOTAXONOMIC STUDY OF THREE ARTEMISIA SPECIES
GROWING IN SINAI, EGYPT.

M. A. HELMY and M. H. M. GAZARA

Botany Department, Faculty of Science, Susz Canal University
I[emailia, Egypt.

ABSTRACT

A comparative chemotaxonomic study of three Artemisia species, A.
monosperma, A. _]udmca, A. herba alba is presented. Eight forms of A.
monosperma, growing in Wadi El- Arish (North Sinal) and the cther two
species growing in Wadi El-Shiekh and Wadi El-Talaa (Saint Catherine,
South Sinai) respactively, ware collected in the same growth season to
eliminate the effect of scologicsl factors.

The chemical study comprised the preliminary phytochemical
scresning, investigation of tatal, water-soluble and acid-insoluble ash;
carbohydrates; total nitrogen and amino acids; lipids; fatty acids and
flavonoids. The results revazled that the eight forms of A. mcnosperma
were grestly similar in their chemical compasition. On the other hand,
they differed qualitativaly and qu:.ntltatwely From the other two speries,
viz. A. herba alba and A. judaica. Tharefore, the phytochiemical results
fully justified the systematic treatment. :

INTRODUCTION
The gamus Artemisia is of common use in folk medicine and in
pharmaceutical preparations (Boulps, 1983), and sevaral compounds

were Isolated from its tissues. Most of these compounds are of

-

madicinal interest. In this regard Fahmy et al. (1960) isolated four

crystaline compounds from powdered leaves and the flowering tops of A. -
monosperma . Maksudov et al. (1562) dstermined the =ssential oils,
organic acids, tannins, sugars, ash and tars in blooms of A. scoparia
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Many authors identified and isolated a great number of fiavons
compounds from different Artemisia specias : Rc-umgues et al. (1972]
from seven Artemisia taxa ; Segal et ol. (1373) from A. herba alba ;
Khafagy et ol. {1979) from A. monosperma; Ghazouly. et al. 1384
and Bacha (1984) from A. judoica and Saleh et al. {1980) from A.
monosperma and A. herba alba . Sayed ef al. (1579) studied th= fatty
acids of A. absinthium , while Laivant end Proskurnikova {1965} studied
the amino acids of the pretiems of A. rhodantha , qualitatively
;quantitatively, and their ssasonal fluctiations dufing the d=velopmental
phases. Garraone et al. (1973) examinad the lsvel of free amino acids in
A. vulgaris and A. verlotorm. Alse, Khamdamov and Chamsrkav (1978}
studied qualitatively the aming acids in A. diffusa , A. halophila end A.
turanica . Hammouda et al. {15780 izclated an acetoohenong darivative
and coumzring from A. monospsrma.

Alexseava (1962 studisd the matabolism of carbohydrstes in A.-
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= onditions. Maki {18068) isolated

o5z from lasvas of A capi!iaris . On the otfar herd, Garrone
et al. {1973} examined the lzvels of soluble cerbohydretzs in A.
vuigaris end A. verlotorum .

A critical taxonomical revisicn was realized by Gazara {158?). for
Artemisic species growing in Sinai and known sariier ty Tackiolm
(1574}. in this revision , it wes possible to distinguish bstween
differant Artemisia speciss arccording to vegetative, hsad as wall as
floral characters. The following key was madz by Gazara (1987).
1.a Heads homogamous, oblong, tapering at base...........A. herba elba

1.b Hezds heterogenous, hamispherical to obiong-ovata | _
ot LEPENINE A DASE cicvrreccecinr i cre e rr et ecrran e a s e e 2
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2.a Involucral bracts hairy , bisexual flowers fertile,

15-25 per head «ouvvvvueeieei A. judaica
2.b Involucral bracts glabrous, bisexual flowers sterile,

3-G perhead ..oovvisiiiiiier i e 3
3 Heads ovate, 4 mm long, female flowers

2-6 per head c.vveeiiiiin i e, A. monosperma

In the present study a chemotaxonomical investigation was carried
out to compare the three Artemisia species. namely A. monosperma,
A. judaica and A. herba alba, and tetween the eight different forms of

the first species.

MATERIALS AND METHODS

The material used in the presant investigation was obtained from A.
judaica, A. herba albo and A. monosperma growing naturally in Sinai.
The two first species were coliected from South Sinai (Saint Catherine
area} . A. judaica was coliected from Wadi El-Shiekn and A. herbe alba
from Wadi El-Talaa . The eignt different forms of A. monosperma
(A1-A8) were collected from Wadi El-Arish, North 5inai. The plant
samples of the three species were coliected at the same growth season.
The shoots were manualiy cleaned, dried in an oven at 50C and reduced
to fine powder.

The preliminary phytochemical screening was carried-out on the
powdered dried shoots of the three different species of Artemisia. This
included testing for volatile oils and tannins (Balbaa et al. 1981),
unsaturated sterols (Brieskorn et al. 1961) , flavonoids (Wall et al.

1954 and Balbaa et al. 1981), giycosides and\or carbohydrates {Vogel

-209-




Women’s Coll. Ann. Rew.
Yaol. 15 (18280),

1978), and saponins ( Wall et al. 1959 and Abd EJ Maksoud 1983).

The total ash, water-soluble ash as well as acid-insoluble- ash -were -
determined according to E. P. (19B4) methodology, using two grams of
“the powdered air-dried shoots of the eight different of A. monosperma
(A1-AB}, as well as A. judaica and A. herba alba

The total carbohydrates were determined according to Karawya
ard Afifi (1979) method, and the supar content was expressed as gram
dextrose per 100 gram dry weight. The qualitative investigation of the
free and combined sugars was realized according to Karawya and Afifi
(1979) methods of analysis. |

Allen et al. {1974) methodology was followed for the investigation of
nitrogen, amino acids and lipid contents. Flavonoids were investigated
according to Bacha (1984) methodology. Finally, fatty acids were
studied using gas-liquid chromatography according to Karawya et al.
(1879} method. The analysis was done by GCV chromatograph using the
following conditions:

-Column 10% PEGA

-Column temp. 70 % C (initial temp.)
-Rate 8 ° C/min.

~Final temp. 190 °C

-Final time 20 min.

LChart speed 2 min./cm.

Nz 30 ml/min.

H, ' 33 ml/ min.

Alp 330 ml/ min.
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RESULTS AND DISCUSSION
Investigation of Plant Constituents:

The principal chemical constituents were studied in order to compare
between the eight forms of A. monosperma on cne hand and tgg;fr.we‘éh the
three Artemisia species on the other hand. It can be concluded from
Table (1} that all the three species of Artemisia contained volatile oils,
carbohydrates and/or glycosides, flavonoids, sterols and saponins.
Negative results were obtained for tannins and alkaloids in all of them.

Results presented in Table (2}, revealed that the percentage df total
ash content \!!J‘é;“é approximatlely similar in different forms of A.
monosperma ranging between 7.5 and 5.5 g.% in A. judaica and A. herba
alba respectively. It is clear also that water-soluble ash contents in A.
monosperma were approximately similar in different forms ranging
between 3.5 and 4.0 g.%. Obviously, the records were 4.0 and 2.5 g.%
in A. judaica and A. herba alba respectively. Results also clerified that
the acid-insoluble content of different forms of A. monosperma ranged
- between 0.5 and 1.0 g.%. A. judaica and A. herba alba on the other
hand had higher values of 2.8 and 2.3 g.% r‘espectiveiy (Table 2).

It is clear that the eight forms of A. monosperma had similar
contents of total ash as well as water-soluble and acid-insoluble ash °
contents . These contents differed from those of the other two
Artemisia species. Although the total ash and water-soluble ash of A.
Jjudwica were similar to those of A. monesperma, the acid-insoluble
ash was much higher. The contents of the three types of ash in A. herba
alba differed from those of the other two species.

Results presented in Table (2} clearly show that the total
carbohydrate conterts of the studied Artemisia species belonging to A.
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Table (1): Preliminary phytochemical screening of shoots of three:

species of Artemisia.

Species
Test A. monosperma  A. judaica A. herba albe
(AL-AB)

Volatile oils +ve +ve +ve
Tannins -ve -ve -ve
Unsaturated sterols +ve +ve +ve
Alkaloids -va - -ve -ve
Flavonoids +ve +ve | +vE
Glycosides and/or :

carbohydrates +ve +ve +ve
Saponins +ve +ve +ve
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TRELE { 2 }i Dusntivative snaivsis of fhe tnres Areepisia s3sClEs.

Snecies Artezisia eonpsoeras A. A
Character Al Az 43 Y A ke A7 BB judaica herba-alba
Total ash {g 1) 7. 79 7.5 &0 7.5 6.0 B0 73 7.3 59
Water soluate ash g i1 4.0 40 3.3 44 40 40 40 40 49 2.3
fAcid insoludle ash g %) 0.5 4O 1.0 93 6.3 L0 L0 0.5 2.8 2.3

Total carbohydrates .
(g glucose 1} 0.B7 0.83 0,83 0.BS 0.87 ¢.B7 0.87 0.B3 2,42 2,60
Total nitrogen

(0/100 g plant eateriai) G.28A 0,274 0.284 0.28h 0,256 0.276 0.27h 0.276 0,332  0.350
ficonol estract (crude

flavones 1) .28 33t 337 3HM L33 3.z 5,37 .28 0.0 6,40
Totel lioid content {o%) 15,4 (5.4 14,2 15,4 14.2 15,4 W2 142 1G.2 |
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monosperma  (Al-AB) attained wvalues that ranged between 0.83 and
0.879/10Q g. dry matter. On the other hand, data collected for A.
Jjudaica and A. herba alba indicated higher valuss \2.42 & 2.60 g.%
respectively).

The qualitative study of sugers presents in the three studied species
using paper chromatography (Table 3) revealed that A. menopserma with
all different forms contained galactose. The other two species, namely
A. judaica and A herba alba contained mannose. All forms of A.
monosperma differed from the other two Artemisia species.

Results in table {2) also show that the amowunts of the total nitrogen
content attained their maximum values in A. judeice (0.332 g.%) and A.
herba alba {0.35Q g.%} that decreased remarkably in the eight forms of
A. monosperma (0.276- 0.286 g.%).

The results of totzl lipid content (Teble 2) estimated quantitatively in
the different forms of A. maonosperma (A1-AB) indicated velues that
ranged between 14.2 to 15.4 g.%. On the other hand, bath A. judaica 2nd
A. herba alba indicated lower values of 10.2 and 8.2 g.% respectively.

The percentages of the alccholic extract, containing total flavones,
were also compared {Table 2);_It is evident that the crude totzal flavonoid
content of the eight forms of A. monosperma were similar, ranging
from 3.24 to 3.3!1 g.%; however, A. judaica contained only 0.5 g.% ;
neverthless A, herba alba contained the least amount of flavonoids
0.14 g.%). .

The results of the qualitative study of amino acids in the three
studied species using paper chromatography (Table 3) revealed that A.
monosperma with all its different forms contained lysine, asparagin,

aspartic acid, glutamnic acid, alanine, tyrosine, methicnine and leucine. -
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Table ( 3 )i Qualitative analysis af carboivarates, amine-acids,
tlavonoids and fatty acids of the three Arteaisia species.

Snecies -——- Artepisia eoncsperma ===  A. R
Character AL A2 A3 AY RS AR A7 AD judarca nerba-alba
Larbohydrates
Balactoss t o+ F o+ O+ O+ O+t - -
Kanpase - = e e = =~ - + +
Aaing acids
Cysting - = . e = e .- - +
Lysine + O+ o+ F O+ O+ b % ) +
fspargine + £+ + + ¥ + + - +
fispartic acid IO ST T T T + -
Glutanic acid o+ + F O+ O+ Ot ¢ + -
Sarine - = e = = e e = - +
Rlanine T R T S + +
Tyrasine T T T T T I + -
Hethionine ¥+ o+ o+ F 5 O+t - -
Yaline - = = e = = = - t +
Leucinge + + ¥ ¥ £ + + + + -
iznieucine - = e e = = A - - +
Fiavonoids 3
fuercetin 3 glugesice + + 0+ o+ ¢+ o+ % - +
Guercesin - rurinosige + + 0+ 0+ ¢+ 0+ 0+ 4 - %
Guercetin J- oluggzige  + + + + o+ + + # - t
izoriiamretin - giucoside + + + + + o+ 4 = -
Fateletin 3- 2iucosige + + ¢+ & & o+ 0+ % - +
fFaruletin 3- rutinosige + + + 0+ 0+ o+ 0+ 4+ - )
fcacetin 7- glucosipe - - - - - - = - - +
fcacetin 7- rutinpsige + + + 0+ & ¥+ # - -
Isovitezin P T T T - -
Vigenin -2 Ot OF O+ F O+ 4 # - t
Scnaftasise - - = = = = = = - +
ispscnaftosice . - "
Lucenip <2 L N S A B B - -

} Identified by Bacaa (1984) and Saleh et. al.
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fanle (3 izontd.

Nathviastad agivcone
Chrysoerial 7- rutinpsice

Levtulin
Cirstakogenin |
hoigenin

- 4+ + +

Fatty acid esters

ictaneic
Cacric
Undecanoic
Lauric
Tridecarnic
Byristic
Pentzdecancic
Palmitic
Stearic
fieic
Linoleic
Linolenic
Arzchidic

+ +

+ 4 e o+ 44 T

-+
+ o+

!
1

G o o o e o e e +
+

-

R O S L T

-+

g o o e o o 3

+

+ 4 ot o+ o+

-

L I I e A L

S

I T S T O

+ 4+ 4 4 o+ + F

+ o+

+ g A o o4 o B
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On the other hand, A. judaice contained lysine, aspartic acid, glutamic
acid, alanine, tyrosine, valine and leucine; while A. herba alba contained
cystiné, lysine, asparagin, serine, alanine, valine and isoleucine.

Considering lhe qualitative investigation of flavonoids {Table 3} A.
monosperma contained quercetin 3-glucoside, quercatin 3-rutinoside,
quercetin S-glucoside, isorhamnetin S-glucoside,patuletin 3-rutinoside,
acacetin  7-glucoside, acacetin 7-rutinoside, vicenirr2, lucenin and
methylated aglycones as reported by Saleh et al.{1985). Differently, A.
Judaica contained chrysoerial 7-rutinoside, leutulin, cirstakogenin
(Bacha, 1984). Finally, A. herba alba contained guercelin 3-glucoside,
guercetin 3-rutinoside, patuletin 3-glucoside, patuletin 3-rutinoside,
isovitexin, vicenin-Z schaftoside, isoschaftoside and methylated
aglycones (Saleh et gl. 1885}. These results clarify the presence of
different flavones in the three Artemisia species. The results also show
that the eight forms of A. monosperma contain the same flavonss, and
differ from Lhe other two species.

Tne results presented in Table {4) revesi the presence of the
following fatty acids in the.eight forms of A. monosperma @ octanoic,
capric, lawric, tridecanoic, myristic, pentadecanoic, palmitic, stearic,
oleic, linolenic and arachidic acids. It is also clear that A. juduaica
contained a group of fatty acids similar to that of A. menosperma, with
the difference that undecanoic acid is present, while octanoic and
arachidic acids are absent. On the other hand, A. herba alba contained
octanoic, capric, lauric, tridecanoic, stearic, oleic, linoleic acids, and
was free of undecanoic, linolenic and arachidic acids. These resulls

show that the percentage of some fatty acids varies not only in the three
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Table ( 4 1 Percentages of fatty acid esters of the taree studied Ariemisia pecies.

————

Species Arteaisia monosoerma . A,
Character AL A2 A3 MY A Rb BT RE judaica herba-alba
fetannic 3.B% 0.8% 9.99 22,57 5.75 AH.BS 483 0,82 - 25,87
Capric 26,16 1033 12,12 .27 16,09 .27 35,22 9.37 .3 LA
indezanoic N - - - - - - - - 2.78 -
Lauric L.l 0.27 .22 Y60 OBt Z.9% 0.33 0,27 4.10 6.81
Tridecannic .47 131 .98 5.37 .01 5,32 3.49 1.1 231 i2.11
Hyristic 3.% 0.9 1.90 2,20 2,76 11,82 2,18 0,9 .04 3.30
Pentadecanoic 4,42 14,58 9,20 34,17 9.38 14.89 4.80. 14,50 27.3% 441
Palnptic 0.4 13,79 17.86 11,30 21.Ba 24,82 16,38 15.79 .93 2.715
Stearic 0.32 1,97 .71 1,65 .33 90.83 0.76 1.57 370 1.47
Bleic 0,26 9.02 B.44 303 7.8h 0.39 19.07 9,02 4.83 17.4]
Linoleic 3.47 36,84 1B.99 B.79 Z5.21 0.8% Eb.Bl 35.B4 7.4) 13.78
Linnlinic 2,24 5.2 12.%% 5.67 3.59 2.92 B3 5,26 135 -
frachidic L.2h 2,08 3.90 1.22 %15 7.09 L.64 2,08 - -

aaaaa

-218-



Women's Coll. Ann. Rev.
Vol 15 (1950

# .emisia species, but also in the forms of A. monosperma (Table 4).
It must be noted that the qualitative estimation of fatty acids esters by
Gas Liquid chromatography is strict since 1: depends on comparing the
fatty acids by authentic samples. On the other hand, the quantitative
agtimation of some fatty acids by the same method may differ since the
peak shape differs in operating conditions and injection tachnique.

It can be econciuded that the eight forms of A. monosperma contain
lthe same fatty acids, which differ from those of the other two species
viz. A. judaica and A. herba albe.

From these results, it is clear that the eight forms of A.
monosperma are greatly similar in their chemical compisition. They
differ qualitatively and quantitavely from the other two species, viz. A.
Jjudaica and A. herba alba. In this regard, the phytochemical study fully

justifies the systematic treatment.
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SUMMARY

The effeet of malathion and tamarcn insecticlides on
Vicim faba root tip cells was studied. The results
Showed that malothion increased MIZ after 4 and & hrs
treatients, while tamaron decreased MIY severely.
Both insecticides altered mitotic phases percentages
and induced a number of chromosowal anomalies.

The two insecticides with the concentrations and tilmoe

durations applied increased protein contont of the
root tips, Malathion decreased DNA content, while
tamaron slowad asnrly the goame vuluedn us chs control.

INTRCDUCTION

Chemical pegt control is widely spread due to various
reasons, among them are, the ease of preparation and the some-
what low costs as compared with other methods of control, JSuch
as blologlcal control, modifications of methods of cultivation,
¢rop rotation and the extensive plant breeding studies.

The wvital processes of the crop itself may be affected by
the use of peyticides. The most serious iInjury is that on the
cytolugical level, where the DNA molecule and coasequently the
gene is altered. Regular application of pesticides to crop plants
has been cited a3 a possible source of genetic damage leading to
instability (Unrau & Larter, 18952; Suneson & Jones, 1960;-Liang
et al., 1969; Lee gt gl., 1974; Adam, 1875 and Reddy & Rao, 1982),
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Here 1in thls study we tried to test the effect of two organo-
phosphorus insecticides namely malathion and tamaron oun mitosis
and some metabolic processes of Viciaz faba root tip cells.

MATERIALS AND METHODS

The test plant was Viela faba (Var Giza 2). The chemical
formulae of the two used ilnsecticides were as follows and they
are considered phorsphoric acid esters.

Malzthion cH,0 S R
N \ g- S _
CH40 ~

- Coocz-E5

-

21{ C— COOC2 H5

Tamaron CH

The active ingredients in these insicticides have a number
of properties in common :
1. Combined activity against chewing and sucking insects.
2. Inhibition of chollnesterase, a vital enzyme prasent in blood
and tissue.

The germinated seeds (1.5-2 cm radicle length) were immersed
in agueous solutlong of the ipsecticides at concentrations of 250,
500 and 1000 ppm in addition to the control (radicles immersed in
tap water) for 2, 4, 6 & 8 hrs. The treated radicles were then
washed with water, fixed in Carndy's fixative (Ethyl alcohol:
Glacial acetic gcid; 3:1), then steined with leuco basiec fuchsin,
then smeared in 45) glacial acetic acid and examined.

Nuclelc acids were extracied according to Guinp (1966}
method and according to Ogur ¥ Rosen (1550). BHA and DNA were
determined by .using UV. Spectrophotometer at 260 my.
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Protein was determined photométrically by -folinphénol
reagent as reported by Lowery et al., (19al1).

RESULTS AND DISCUSSION

The data recorded in the fellowing tables showed -that both
insecticides malathion and tam«ron has a preprophasic end a post-
prophasie action although they acted differently on Vicia Taba
root tip cells. .

Malathion treatments increased MIZespecially after 4 & G hrs,
while tamaron decreased MIZ as compared to the contrel (Table 1),
It is elenr from the toble also that the effect of tamaren in
reducing cell divigion wns iore pronounced by increasing concentra-
tiocn, thils may indicate that tamarcn loterfere with the normal
gsequence of cell cycle to reduce the number of cells starting to
divide at ilnterphase. It is also possible to suggest that the
reductlion in mitotic activity was due to the inhibltion of the
DNA synthesia whichlconsldered one of Line major prerequisites
for a cell to dlvide.

Table (1) Mitotic index of Vicia faha roots treated with
different malathion ond tazmaron ceoncentratlon
undeyr different exposure tlmes.

Time of Malathion %amarg?

e?ﬁ?:?ge control 250 tpSEOM) 1000 250 pSEO 1000
2 53,28 57.21 55.43 44.29 54.28 40,90 28.30
4 52.66 57.77 59.86 61.83 33.11 44.15 31,50
6 50.75 59.93 59,73 64.37 32.86 37.65 30.87
8 56.76 Toxic Taxic Toxic 20.53 38.12 45.32

In this connection, [feiner (1971} found that diethyl sulphace
caused a blockage of DNA synthesis which in turn induced B sub-
stantial mitotic delay. A4lso, Davids. (1973) reported mitotie
index inhibition was accompanied by DNA synthesis lnhibition and
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similar relatlion was reported by Bwietlinska et al., (19741.

Cn the other hand, the applieation of malathion tended to
increase the mitotic index of root tip's of Vicia faba.Since that
increase was hot accompanied hj an increase in DNA content,

the effect of the insecticlde could not be attributed to n
consequent effect on DNA molecule,

In this respect, the reduced mitotic rate may 1o part be
exXpleined by chromosome aberrations and/or an altered metabolic
raote - the data in Table (2) showed thet protein contents were
sharply increased by tamaron treeatments.

Table (2) Drotein, BNA and DNA concentrations in Vicia Taba

root tips treated with malathion and tamaron
pesticides at cifferent exposure times.

Exposure; Praoteiln RNA DNA
Treatmentz| time mg/100 mg/100 mg/100
~thr.) g Fuw g F.w g F.w
2 - 285 75.00 26.00
Control 4 265 82.50 30.00
6 320 93.75 29,50
8 430 100.00 31.00
2 255 58,75 27.00
Malathion 4 280 68.75 28.25
1000 ppa 6 335 61.25 21,50
- 8 435 80.00 15.25
2 345 15.00 26.50
Tamaron 4 375 83.75 28,25
1000 ppm 6 400 80.00 28.25
8 510 100.00 27.00

F.H. = Fresh'weight

In addition, Vant-Hoff (196%) explained the drop in mitotie
activity which 1s not accompanied by inhibition of DNA synthesis
by an increase in the G, period. Also Shalaby et 2l. (1986)
reported the same trend where HMI changes were not correlated’with
changes in DNA content in Vicia faba root tip cells treated with
gronth regulators under different salinity conditions.
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Changes in mitotic activity was recorded and discussed by
some authors as Shehab & Adam (198) & 15B3)] Lazar & Keul (1983);
Adum & Rasbad (1984) and Amer et al., (1987).

Concerning the percentages of the different mitotic phases -
Table (1) shows that the general effect of malathion and tnmnrron
in increasing the percentage of metaphase and ana-telaphase was
aceempanied by a rise in pretein content of the treated root
tips (Table, 2). This may be explained on the basis that spindle
formation required active protein synthesis to form the micro-
tubules (Spindle Sub-units). This data showed that tamaron effsct

was more pronounced in this respect.

Tdble (3) Percentages of abmormalities in each phase for
Vicia faba roots treated with different malathilon
and tamaron concentrations under different exposure

times.
Time
of Malatliion Tamaron
Mlkot:ie Jtreat-|Control (p p m) {p p m)
phageas mant 250 500 1000; 250 5030 1000
{hra,)
2 8§5.50 (77.96|73.17[77.94|77.73(86.20 63.5_2
Prophase 4 87.58 175.69(52.67|72.59|66,26|BB.45]|59.73

G 86.91 |62.59|51.20(80.54|87.69(85.53|58.93
a 85.34 |Toxic|Toxic|Toxic|75.00|77.24|58.26

2 5,48 |16.85(21.85(|14.50| 3.3%| 5.99(29.37
tetaphase 4 8.40 |17.79(29.44|18.62}26.90] 3.63)20.64

G 8.22 [21.27]|30.37|15.46| 4.70({13.16)124.98

] 9.30 (Toxic|Toxic|Toxic|18.40[14.97(21.61

2 5,02 5.19| 4.98| 7.56|18.28)10.68( 7.1%
Ana- 4 3.52 6.52|17.89| 8.79| 6.84| 7.92]|19.63
t.elophase

6 4.87 [16.13[18.43] 4.00| 7.61| 2.53]/16.09

3 5.36 |Toxic|Toxic|Toxlc| 6.60]| 7.79|20.13
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Molathion and tamarcon induced a number of mitectic abx--
acrmalities (Table, 4). The perceniages of total abnormalities
were higher in case of malathion than tamaron ireatments as

shown - - in Table (4).

Table (4) Percentage of total abnormalities inm Vicia faba
rooct tips treated with different malathion and
Lamaron cencentraticns under different exposure

times.
Time of '
treat- Malathion {p p m) Tamaron (p p m)
ment Control
(hrs.) 250 500 1000 250 500 1000
2 10,43 34.26 32.31 64.92 32.06 27.26 21.63
4 10.47 34.87 44.72 32.8%9 23.72 28.98 22.64
6 10.97 38,75 45.26 33,31 21.B0 27.34 27.35
8 11.84 Toxic Toxiec Toxic 12.62 30.44 34.38

The most dominant types of abnormalitles scored (Table, 5)
were the following in a descending order:
Stickiness (Fig., 1), abnormal prophases, Spindle distuwrbance
{Fige, 2 & 3). In nddition malathion and tamarcen induceod olLher
types of clastogenie anomalies such as lapging (Fig, 4), bridges
(Fig., 5), deapliralization, binucleate cell (Fig.G) contraction fnd
Agynchronization of clhiromosows movementa.

The types of abnormalitiles scord 1n tbls Investigatioo
resembles thiose reported by Ravindrpp(1971), Shaikh& Godward (1972)

(1972), Anantha (1980), Amer & Mikhael (1583), Somashekar & Goda
(1984) and Amer et ul., (1987).

The date showed that toxieity appeared after 8 hrs treat-
ment with malathion only that means that mwalathion was more
toxic to Vieia faba root tip cells than tamaron. In support of
this view was the high percentapges of total abuormalities brought

about by malathion as compaied with those resulted from-ﬁamaron
treatments.
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- Fig. (1)

Sticky and irregular prophaese
after treatment with maleth-
lon 250 ppm for 2 hrs.

A
.
. 1
3 - . :
- : '
i it e ot fnr s
Fig. (3)

Disturbed anaphase after treat-
ment with tamaron 250 ppm for
2 hrs.

{5)

Double bridged anaphase after
treatment with malathion 250 ppan
for 2 hrs.

Fig,
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Fig. (2}

Pertial C-metaphase after
treatment with tamaron 500 ppm
for 2 hrs.

Fig. ()
Lagging chromoscme after treat-
ment with malathion 1000 ppm
for 2 hrs.

AT e ., a
i

Fig. (6)
Binuecleate (miecro) cell-after
treatment with malathion 500 ppm
for 4 hrs.
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Also, RNA and DNA contents were decreased by malathion applica-
tion, while they were wore or less the same 1n case of tamaron.

S0 we can come to the conclussion that the insecticidal
treatments with the used concentrations and time durations
affected Vicia faba root tip cells preprophasic (DNA, RNA and
proteln synthesis period} and postprophasic (chromosome and
spindle movements, formation and function).
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Effect of Nitrogen, Fhosphorus Fertilization and Rhizobial
Inoculation on Yield end Nitrogea Content of "Le}-._tﬂ Cj-OP
In Hewly Reclaimed Area. i

-12 - By

El-Naggar, S.M,, Azazy, M.A., Zain El-Din, M.M. and
Abou—l:eil& |B.

Bot. Lab., and Soil and Water Lab,, National Research
Contre, Dokki, Cairo.

ABSTHACT

Two field experiments were carried out irn Ksalassha, experi-
mental station (120 k.m. South Weat of Agwan), Natlonel Resaarch
Centre, to evaluate the effeect of Nitrogen and Phéﬁphorus forti-

lization as well as rhizebial inoculation of Lentil.

Diffsrepnt levels of celeium superphosphate (16,5 % P,05) and
Nitrockima (31 % Nitrogen) were used. The best treatment which
increased seed yleld, nltrogen content as well as harvest index
was that of 200 kg. Calcium superphosphate with 60 kg nitrokima/
Tfed.

Half rates of mineral fertilization werse sufficlent to produce
the highest yield whan combined with aymbiotic fertilizaticn.
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TATROCTCTION

Lentil (Lems egculanta L,} 14 one of the most nutritive

fooed of the legume crops which grow wzll under the conditions
of uppar Egypt.

This orop is consumed as an Important source of protein,
Seed em2rgence particularly with ssnsitive lzgumes erop such
ag lentll grown in newly cultiveted aolls, needs the earlier
supply of nitrogen to eatebliszh wniform crop stand and =arly
time of maturlty, The existence of availeble phosphata is
also important for ephancing the bilslozical nitrogen fixetien
by symblosis with the growing legume (Hamdi, 1981),

The adequate supply of fertilizers with sultable irrigation
was reported by (Sakhon gt ai,, 1981, Verma and Kalra, 1981,
1983), Sharma pt gl. (1984) reported that the highest seced
yleld with higher nitrogen acd phospkorus centant wero obtained
by using of 20 kg ¥ gnd 60 kg, P with two irrigations. However,
Verma and Ealra (1981) stated that the economic fertllizer rate
for lentil crop wea 24 - 28 kg/H and 79 - 89 kg P205.

A linear increase in both dry weight as well as nodules
runber was recorded by phosphorus fertilizers (Saraf and Bistha- -
1982), Ewelda gt al, (1988) mentloned that plant height, mumber °
of pode and anumber of seed yleld and atraw yield/fed. were obt- -i
ained by the application of 22,5 kg ¥ + 40 kg P205/fed. They
also mentioned +that W, P fertilizers resulted in higher proteln

percentage az cempared to control plants,
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Mohamed et al. (1981) stated that soybean planta responied
markedly to N and P applioation, The maximum yleld was produced
when N and P were applied, together and the optimum rates were

45 kg ¥ + 15 kg P,0/fed,

Huggein et al. (1984) also mentioned that (32 kg P/fed.)
and inoculation of lentll needa with gpecific rhizoblae, inc-
ressed the number of peds par—plant and nitrogen aontent,.
However, rhizoblal inoculation sesmed to give higher seed

yleld than uninoculated treatments.

Tha eilm of this study is to evaluate tha effect of rhizoblal
inoculation in combination with phosphatic Pertilization om the
biologlical nitrogen fization by lentil crop under nowly reclaimed

area.

HMATERTALS AND METHQODS

Two field experiments were carried out at Kalabsha, agricul-
tural Research Station of Hatlonal Remearch Centre, 120 km South
of Aswan during 1984 - 1985 and 1985 - 1986 growing winter scasons
to atudy the effect of Nitrogen, Phosphorus fertilizatlion and
Rhizobial 1nooulation on yileld and nitrogen content of lentil,
crops in newly reclaimea area. The so0il 1= gandy with pH 8, 1ta
chemical and mechanlcal analyses are reprosented im Table (1),
Lentll seeds variety Giza 9 were inoculated with speciflc rhizobia
(Ruizobiun leguminasum) and sown in field plots (18 ml) at 1-10

Nov. {1985 - 1986) 1n two successgive Jeasons,
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Tomxareial ipoculum {okedin) was obtained from Agricultural
ra3earci Centre Dept. of s0il Micrebiology Containing four eff-
active strains eof Rhizobla leguminasum,

Thaz gzeds wore mized with arable gus 48 % then okadip was
rddad %o thz peoeds in a ghedow place by the rate of 2 bags to
45 kg, sesd for the cultivation of cme feddan,

The cozted Peeds were then spwn in the most soll immedietely,
Superphesphata (16,5 % P205) and pitrokims (31 % M) were uged
for nitrogea ard phoaphorus fertilization, Potassium sulphate

(100 kz/fed.) was applied at the same rzte for all treatments,

A complete rendomized block design, with four replicates

Were wuged.

The treatmenis were ag follows :

Zerg N P + 0 lncculstion,
" ? + 30 kg, Hitro kima,
n F + 60 kg. " L
" +9 kg, " "o

100 kg P + 0 kg. n "o,
" P+ 30 kg. n "o,
" *"PLEOKE, " % ,
n " P+ 50 kg. r L
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200 kg P + 0 kg, Fitro kima,
" " P +30 kg, © "o,
P +60kg, " m
P +90 kg, " L

The semples were oollected from each treatment after
7 weeka of aowlng tha roots ware thyoughly washed with
running tap water, the nodulea on roots were isolated and

dried at 70, Cito determine ita dry welght.

All treatuments were harvested at the end of the experiment,

the following data are recorded,

1, Seed yleld in ardab/fed. (on ardab seeds = 160 kg.).
2, Straw yield (tons/fsd,).

3« Total § and P, cruds protein content of lemtil,

4, N uptske wes calculated,

5. Herveat index (calculated as = oced yield/plant x 100).

Total blological yield

RESULTS ARD DISCUSSION

Results in Table (2) showed that the yleld of straw and
geeds ae well as fthe total blological ylelds were inereased
by adding nitrogen fertilizer as compared with coatrol plsats,

“ Such results lend more support to those recorded by Sharms
et al., (1971),
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On the other hand, Hugsein (1977} recoxrded that the
application at 8,7 and 15 kg H/fed. had no aignificant
affect oo zeed and straw yleld. The obtalned datag also
revesled a linear Ilnerease in the atraw and sced yield by

incréaging pitrogen fertilization from zero up to 90 kg/fed.

Howaver, tha higheat{ straw yield and total biologlcal
yleld was obtained by adding 60 kg.H/fed. Harvest index
decreased gredually by inereasineg nitrogen fertilizers
this may be due to the role of nitrogen in favouring plant
growth which consegquantly lrcreased the total biologlcal
yileld to seed yleld., Such results are in agreement with
those obtained by Iftikhar et al. (1971).

Hltrogen and Phosphorus fertilization showed a significant
affect or ssed yield straw yleld, total blological yleld aa
wall as, harveat lpndex ay hoth seaspna, A4Applying 100 kg.P/fed.
+ 60 kg N fave the hipghly signifiecant lncreszae 1n secd yield,

Rizk (1979) resported that phesphorus ampplisd to lentil at
the rate of 80 kg P205/hr. gave significantly higher aced
yield. .

The experimental results showed that the increase in
nltrogen over 60 kg showed decremses in yield, This may be

due to the recle of phosphorus in mstabolle processes,
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However, 30 kg nitrokima + 100 kg phosphorus was sufficient
to lncrease the average straw yield and total biological yield

at hoth seasons,

The obtained data slso demonstrsted thet harveat index gave
maximun velue With the additlion of 100 kg phosphorus + 60 kg
aitrogen/fed, In this connection it may be mentioned that
Mohemed % al. (1981), stated that soybean responded to ¥ and
P application when applied together,

Ipereasing phesphorus fertilization to 200 kg/fed, also
increased seed and straw yield as well as %otal biological
yield and hervast index aas coampared with control plants.
However, N, P fertilization at the rate of 200 kg P + €0 kg
I/fed. gave the optimum increase effect of scod snd straw
yield as well as total hiologicsal yleld and harveat index,
Additional supply of nitrogen to 90 kg Nitrokima tended io
decreage this increase in gpite of the absence of gilgnificance

in some cases,

- E

2, Effeot of different doses of superphosphate and nitrogen

on nodule-dry weight, N content and H-uptake by lentil

Sesedsg

- ' N
Data in Table (3} showed that seed inoculation with specifie
rhizobia precultivation in a virgin soil, aignificantly ipcreased
the number and dry weight of nodules over the control treatment

-
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which did not show any nodulation on the roots. Hitrogen
fertilization without phoaphorus addition to this virgin

g0ila slightly increased nodulation on the roots of these

treatmenta,

This may be due to the poor conteat of organic matter and

available nitrogen in thess virgin soils, peeded for the grow-

ing seedlings,

The combined effect of N and P fertilization had gignificantly
increased the neodulation of lentil roots by preducing gatisfactory
nodular tissues. Inereasing dose of phosphate fertilizatlon had
significant effect on nedulation in the presence of nitrogen

fertilizaticn, as the best treatment showed the higheat aignifi-

cant nodule dry welght was 200 kg P in combinaticn will 60 kg
Hitrokima/fed. These results are in harmeony with the finding
of Mohemsd et al., (1981) on soybean plants.

Data presented in Table (3) algoc revealed that application
of Hitrokima without phosphorus at the different dosea uszed
(30, 60 and 90 kg/fed,) significantly increased lentil seed
yield as well asa 1is $otal nitrogen content than the control
plents, However, the higher dose (90 kg Hiiiokima/fed.),
ghowed a decreasing effect, as compared wlth the other treat- -

ment. This may be due to the contraverse effect of these high i

-

dcaes of N on the aotivity of bielegical-N fixation.

4

At m——
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Thia aessumpiion may be confirmed by the lower noduls dry
welght obteined by this treatment.

This sffect could be 2ls¢ noticad in the preseace of
phosphate fertillzation with tha two levels uzad (100 and
200 kg/fed,). Tha application of Ca 3uperphosphszte with
the fwo levels used (100 & 200 kg/fed.) in cozbianation with
N fertilization with Hitrokima insignificantly increased
ssed yleold and its N coatent as well as H—uptake cemparad

to tha treafments recelved H-fertllizer only.

On the other hand, the higher dosa of superphosphate
(200 kg/fed.) incremsed the aced yleld and B-content than

tho ofher levels 1n the presence of E-fertilizatiorn,

The optimun mged yield, F-content ard H-upteXs was obtained
vwhen lentil plants werse fertillza2d by 200 kg superphosphate +

60 kg Hitrokima,

These results in egreement with tha flpndings of Sekbon gt =l.
(1981). It can be concluded that successful culiivaticn cf
lentil under newly reclaimed B¢ils of upper Egypt needs continuous
inoculatlon of tho geeds with specifiec rhizcbium in cbmbination
with ¥ and P fertilizatlon, The reccmmended doge of mineral
fertilization 1s 60 kg H/fed, as Hitrokims added ai earlier
atages of growth and 200 kg onslfed. as Ca-superphosphate,
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Table {(2):

Effect of nitrogen end phosphate fertilization

on seed yield, straw yield and harvest index of
lentile crop. (Average of iwo seasons).

T T o S e L e . B e B e

— —— ——

’ r ‘Sead Straw  Total Hervest

Trestments E;gég/ %i;}d Eigii— index
fed, fed. k;};gg.

1. Coatrel © 0,98 0.570 az7 19.00
2. OP + 30 kg N. "1.56  1.079 1328 18.75
3. OP + 60 kg N. 1.61 1.119 1376 18,68
4. OP + 90 kg N. -1.93 1.019 1328 23.27
5. 100 kg P+ O kg N 2,15 0.993 1337 25,73
6. 100 kg P + 30 kg ¥ 3.20 1,175 1687 30.35
7. 100 xg P + 60 kg ¥ 3.40 0.856 1500 36.27
8. 100 kg P + 90 kg W 2.79 0.773 1219 36.59
9., 200 kg P + O kg N 3.33 0.803 1336 39.895
10, 200 kg P + 30 kg B 3.85 0.829 1445 42.63
11. 200 kg P + 60 kg N 4.29 1.052 1738 39.47
12, 200 kg P + 90 kg N 3.83 0.907 1520  40.33
L.S.D. at 5 % 0.029 0,018 - -

e e s s Y

— v ———
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Table (3): Effect of different doses of superphosphate and
nitrokima on nodules dry weight, H-content and Hz-
uptake by lentil seeda, (kg/fedden),

(Average of two seasons).

— ot e ey

ke

Nodule N-content Seed H-uptake

Treatments g;glgt' ogsaieds kg/fed. kgffed,
plants
1. Control 0,00 2:89 156.8 4,53
2, 0P + 30 kg N 135 3.63 248.8 9.03
3. 0P + 60 kg N 180 3.85 256,.8 9.89
4. OP + 90 kg W 166 5.47 308,.8 10,72
5. 100 kg P + O kg N . 225 J.Bz 344.0 13.14
6, 100 kg P + 30 kg N 3b8 4.24 512.0 21.71
7. 100 kg P + 60 kg N 478 4,36 544.5 23.74
8. 100 kg P + 90 kg N 410 4.26 416.1 19.00
9, 200 kg P + O kg N 304 3.84 532.8 20.46
10, 200 kg P + 30 kg N 585 4.34 616.0 26.73
11, 200 kz P + 60 kg N 821 4,60 686.4 31.57
12, 200 kg P + 90 kg N 535 4.37 6lz.8 26.78

L.5.D. at 5 % 148 0,06 - e -

g g o et s
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Table {(A) : Chemical and mechaniczl analyges of Kalebsha goil,

Chemical analyses

Depth pH nwoou - B.C. T ) ommwm=m bhhobm T
(om.) in ) in {meq/100 gm s0il) (meq/100 gm aoil)
(1:2,5 susp.) {1.5 mmhos/c¢m) Na* &t catt  mg*t QOU mQOu c1™ momr
0=30 B.l 5.31 0.65 2,10 0.28 1.80 0.30 - 0.40 2,0 1,95
UOlmo m.u olu-.ﬂ o.uq o.-ﬂm D-Hq NOH.O o.mo -— o-uo Hlm Nooo

- B ]

Mechanical analyaes

Organio matter Coarse sand Fine sand 511t Clay |
(%) () (%) (%) (%) Texture

0.24 + 21,9 €3.9 12,0 1.2 Sandy soil

- — —— ——— i e S g ok Y T - -
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E’fect of Different Levels of Hitrogen Pertilization
and Irrigation Intervals on Barley Flants
Productivity ir Hewely Reclaimed Arees,

13- £y

El-Faggar, 3.M,; Abou-Leils, B.,and Zaln El-Din,M,u,
Botany Lab,, Hational Research Centre, Dokkl,
Cairo, Egypt,.

ABSTRACT

The present work was cerried out durlipg two successivs
seagons at Kalabsha Agricultural Research Station, to study
the effect of different levela of nltrogen 0, 15, 30 and 45
kg/fed. on growth charecters and yield of Barley plants
under different irrigafion intervals, 4, 8 and 12 days.
Humber of leaves, plant helgzht, number of splkes as well
a3 fresh weight of leaves apd stems were lnecreesed by nitro-
gen fertillzatlon, The hlghest mumber of tillers et first
season wao obtained by 45 kg N/fed. The highest signifisant
increase in growth characters, atraw apd grain yield were
obtained by using 30 kg H/fed. Plant height, number of
leaves, and panicles as well as fresh weight of leaves,
panicles and stems inoreased with shortening the Irriga-
tion frequancy to 4 days, Prolonging the lrrigation inter-
vals from 4 to 8 and 12 days decreased growth oharactera,
straw end grain yleld/fed, at both seasons, The lnteraction

between irrightion and nitrogen fertilization ghowed gositive

PO : S

4
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effect on growth charscteras, straw and grain yleld/fed.
Increasing nitrogen lovel up to 30 kg/fed. was mora affec-—
tive under the shorter irrigation frequency than those

\under the wider ones,

INTRODUC TION

Barley 18 one of the most importent c¢ereal c¢rop in
Egypt, the average yleld per feddan is low, thla may be
due to irrigation regime and Nitrogen spplication. Lynch
et al, (1979) working on spring 5 barley cv. reported
that there wz3 an average lbcrease in grain yleld of
11 kz/ha, for each kg/ha. Nifrogen application. Rigk
ard others (1984) also mentioned that barley plants res-
ponded to nitrogen application up to 150 kg/ha. by inc-
reasing the number of fertile tillers, Ammonium nitrats
120 kg/ha, markedly -Improved grain yield and size of
spring barley (Pain ot al., 1978). Similar results were
obtained by Bl-Kholel and Baycuml {1982). On the other
hand, Lymnch ard Others (1979) and Kahnt (1981) reported
that, the increase imn the rate of nitrogen application
heve little effect om grain yield, Similar results were
obtained by Pedersen and Jorgensen {1976).

The meximum average yield of barley grain was obtained
by application of 35 kg N/ha., as mentioned by Kuigenga
(1977). Simllaer results were obteined by Eandera (19%5).
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J nhansspn {(1977) revealed that irrigation incresaszed
Zrain yield 1rrespective of method of ¥ application. How=
ever Malhotra and Cheema (1977) concluded thet pre-sgowing
irrigation alore or witk twe lrrligetiorn durinz the growth
pexrlod increased the average grain yield. Hoodas, and Kalra
(1961) alao menticned that dry matter productien increased
with lncressing nitrogen rate for irrigated harley plants
than for relnfed crops. Similar results were obtained by
Pasant and Cheng (1984). However, Radnev and Vasilev (1973).
Concluded that the higheat average grain yleld was obtained
by twe irrigaticna applizd compared with plants received
only one irrdgation.

The aim of thip study 1s to evaluate the effect of diff-
ersnt levels of Nitrogen on growth characlers and yileld of

harley plants under different irrigation fregquencies,

HATERTAL ARD METHODS

Two fleld experiments were carried ocut at Kalabsha
Agricul tural Research Stetlan H.R.C. at Blgh Daom Lake
1983 - 1984 and 1984 ~ 1985.growing winter seasons to
study the effect of nitrogen and irrigation on barley

plants cultivar (Giza 121).

Barley grainy were gown at 24 November of 1984 and
1985 two succeasive geasons, The soll wes sandy

chemical and mechanical amnalyses of the soll are 1llustr-

ated in Tabkle (A), e
253~
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A split plot design with 4 replicates were used in both
measons, Calcium superphosphate, and potassium sulphate by
the rates of 200 and 100 kg/fed,., were added before sowing,
Nitrogen was added broadcasting as 3 equal portlons after
1,2 and 3 months from aowlng. The following irrigation
interval treatments were : 4, 8 and 12 dayas.

r

The acll fertilization treatments with each irrigation

interval were :

1, Unfertilized (control).

2. 15 kg §/fed. as (Ammonium nitrate).
3,30 ™ ® m{ = " o).
4. 45 0 ® S L

The obtained data wers statistically analyzed according
to Snedicoxr and Cochran (1967).

Four plents were chogen from every treatment at time of
energency, panicles and the following measurements of growth

waye taken,

1. Plant height (in cm).

2, Humber of leaves,

3. Fresh welight of leaves (in g ).
4, Freah welght of panioles (g ).
5. Fresh weight of stems (g ).
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Yizia :

1. Wuabar of $illers,

2. Humber of paricles,

3. 5 panicles waight,

4. ifelght of grain of 5 paniclesg.
S. Straw yield.

6, Grain yield,

RESULTS AND DISCUSSION

Data of the vegetative zrowth and straw s well as
graln yields of barley plants ae affected by irrigation,
nifrogen and the interacticr mre shown in Tables (1,2

and 3) respactively,

1, Yogatative gruyth

DaZe presentad in Table (1 &) 3coved difforences in
plaat hedight az well as number of lezves at both seascas
due to ilrrigaticn intervels, The highest value for plary
height sad number of leaves were obtalned whan the irrigs-
tion interval was 4 dayd. Prolonglng irrigation laterval
depressed both pumber of leaves and plant height. Simila;
regults was obtained by Johanson (1977) on barlay.

Regults in Table (2 A) showed that plant helght and
numbar of leaves/plant generally increased by lnéreasing

¥ leval up to 30 kg/fed. However, applying more than
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30 kg/fed, H reduced thig inereass. In this connection
it may be mentioned that Finkner and Vernal (1971), repor-
ted that nitrogen increased plant height of wheat planta.

The interaction between irrigation and N fertilization
a8 shown i1n Table (3 A) revealed that the higher values of
plant height and number of leaves were recorded by adding
30 kg U/fed. at 4 days irrigation interval at both season.

The increese Iin plant height and number of leaves by
shortening lrrigation intexrvals, and incressing N fertiliz.-
ation was recorded by El-Zelny (1971) ard Hussein (1968) on
malze plants,

Number of panicles increased at both seaacns when the
irrigation intervals shorted to 4 days, increasing irrigs-
tion intervals from 8 ~ 12 days showed insiznificant dec-
reasing effect, On the other haend extending irrigation

intervels, had no significant effect on number of tiller,

Inoreasing N levels up to 45 kg/fed, lnorease signifi-~
cantly number of tiller while 30 kg/fed. was sufficient to
inorease number of panicles at the firat season. However,
applying Niitrogen more than 30 kxg/fed. was not sufficient
to cause any aditional significant effect, It seems from
the data recorded, that nitrogen fertilization not only

ephapce vegetative growth of barley plants represented
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plant height end number of leaves but aleo accelerate
v2produstive growih through the ineremse in number of
tiller and number of paniecles, Similar results were
obtained by Hagress (1972) on wheet,

The interaction between irrigation aod ¥ level ao
shown in Table (3 A) revealed that 30 kg §H/fed. was suffi-
cient to increase both pnumber of ftillers and panicles in
both semsona, when irrigation interval was reduced {o 4
deye (EKirby, 1969}. Increasing irrigation interval to
B or to 12 deys, the level of 45 kg N/fed, was effective
in increesing number of ¢illers te the highent wvalues et

beth seagone,.

Frech weight

Ao sbown. in Table (2) increasing K level up to 30 ke/fed.
in¢reased aignificantly the fresh weight of lesves at both
geaseng es compared with the control treatmsnt, Moreover,
inecresge in N level up to kg/fed. reduced this increase.
These results are 1n agreement with those of Husseln and

Firgany {1978) and Thalooth {1978) on wheat plants.

The increase of nitrogen level resulted in incregses
in the fresh weight of Btems ard panicles in aplte of the
abscence of pigrificante in some ¢cales at both seasons,

the highest values were recorded by edding ¥ fertllizers
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at 15 kg/fed, However, eny incresse in nitrogen above

15 kg/fed, reduced thet incresses.

The interasction between irrigation and N fertiliza-
tion resct significantly on fresh weight of leaves, stems
and panicles, 30 kg/fed., was enffficient when plants were
irrigated every 4 deys, wheress at longer irrigation inter-
vals, 45 kg was effective. .

Weight of 5 penicles and their gralna

Date in Table (1 D) showed that prolonging irrigation
intexvals up to 12 dsys, decreased significently weight of
5 panicles asg well as weight of their graing in both Seasons,
However, the highest values wers obtained when irrigation

interval was shortenecd to 8 days,

48 shown in Table (2) weighta of 5 penicles with ine-
reased by adding nitrogen fertilization as compared with
control plants,.- However, in the first season the weight
vwaeg not slgnificantly increased with increaeing nitrogen
level over 15 kg/fed, and for 30 kg/fed. in the second
geazon., The inerease in weight of S panicles with B level
was found to be related to grain weight of the 5 panicles.

|
|
|

The interaction between irrigetion and ¥ fertilizers
shown in Table (4) revealed that increasing ¥ level from
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0 - 45 kg/fed, increased weight of 5 panicles and their
gralng. In eplte of the gbsence of gignificance in some
cases, the data show that whereas the highest weight was
obtained by adding 30 kg/fed. with irrigation frequancy
of 4 days, prolonging the irrigation interval showed a
glgnificent deoreasing effect.

Straw yield :

It 15 clear frem the results in Table (2 b) that
extendipg irrigation interval from 4 fo 12 days, signi-
ficantly decreased straw yield in both geasons while
increasing W level from O to 45 kg/fed. increased straw
¥leld mignificantly, This incremse may be due to the
role of § in increasing the vegetative growih. Kendera
{1974) and Kristan {1974) came to *he same concluaions,

Concernihg the interaction between irrigation and
nitrogen fertilization, data in Table (3) showed an inc-
rease in straw yileld by increasipg the nitrogen level,
Heweyer, the bighest straw yleld were obtained with irrig-
ation interval of 4 days with 45/fed. at both seasona, At
the longer irrigation interval 8 and 12 days the level of
30 kg/fed. was sufficient to increase siraw yield.at both

seqgaons,
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Grein yield :

Significant differences in graln yleld ware obtained
in both seascng dug to extending lrrigation intervals.
However, grain yleld decreased significantly by prolong-
ing irrigation intervale from 4 to B and 12 d=ys =t both
8enBons, The linear relatlon between barley grain yield
and the emount of water was found by Power et al, (1973).
Senlivy (1971) demonstrated that lrrigation increased
sugar content of the over wintering barley plent by 15.20
times; compared wilth barley grown under rain fzd condi-
tions as =mater atress omay be depress the activity of sev-

eral enzymes in the leaves,

Graln yield wes significently affected by nitrogen
fertilizers as the highesgt Talue was obtained by uaizg
30 kg H/fed. in both 3aamsors. Tils results are in agrze-
ment with Dilz gt al. (1975) who mentioned that, 30 kg T/
fed. waa the bent for berley. Moroover, the lncreass in
I decreaszd this increase significan¥ly. Similer regults
were obtained by Kuilzenga (1977) who mentioned that tke
maxinum grain yleld of barley wes cbtalned by application
of 30 kg N/fed,

Intersction between irrigation treatments and nitrogen
fortilization (Table 3) showed that, increesing nitrogen
dose significantly increased grain yield whatever the lrrig-
ation interval used ag compared with the unfertilized plant
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at both asessons of experiment, However, the higheat
yield was obtained by adding 30 kz R/fed. and irrigation
interval of 4 days at both seasons, this level was less
effeotive by increasing irrigatlion intervals to B and 12
days,

Tt might be concluded from these results that grain
yield i1s highly affeoted by water atress. Increasing niltro-
gen level up to 45 kg K/fed. slightly decreased this inc-
reage when the plants were irrigated every 8 or 12 days at

both secesons,
REFERENCES

1. Dils, K., Soestbergen, G.A. Van, Wilten, W., and Smet,
L.4,H, De (1975). Effect of soll texture and rate
of nitrogen on yleld and protein guallty of matt-
ing barley. WNational Institunt voor Brouwgerst,
Mouten Bier No. 39, 55 - 66.

2. El-Khol, M,5., and Bayoumi, B.A. (1982), Transformation
of urea nitrogen and its effect on barley plant
growth. (1982). Resemrch Bulletin, Faculty of
Agriculture, Ain Shams University No. 1791, 16 pp.

3, El-Zeiny, H,A. (197{). Some physiological studles on the

drought resistance on corn prlants., M, Sc¢, Thesls,
Pac. Agric., 4in Shams Univ,

-261-



Women's Coll. Ann. Rew.
Yol, 15 (1830).

4. Finkner, Ralih, E. and Vernal, Gladhill, H. (1971).
Reaponse of irrigation wintar wheat ard wiantenr
barley to different fertility levels on the high
plains. N. Mex, Azr. Exp. Sta., B 411, To. 576:16.
(Chemical Abst, Vol, 75, Fe. 1, 507959).

5. Hagras, AM.M, (1972). Study on the effect of som=
culture practices on yield of some whaat vari-
eties, M, Se, Thesls, Al-Asher Unlv,., Egypt.

6. Hussein, M.M. (1968). Lodging of Zee mays L. M. Sc.
Thesla, Agric,, Fac. Ain Shams Univ,

7. Hussein, M.M,, and Pirgany (1978}, Growth and yield
response of Hexican wheat plants to niirogen
fertllizer under different level of water supply.
1st Conf. West Degort Growing, Acad. Soi. end
Tech, Cairc, Egypt., May, 1978.

8, Hoode, R.S,, ard Kalra, G.S., (1981). Effect of nitrogean
on dry metter production and uptake of nitrogen
by barley under irrigated end rainfed conditions.
Agricultural Sciense Digesl 1 (3), 149-151 .

9. Johenson, W, (1977). Irrigetion trisls in cereals.
Bevattrings istragsed. Lantmannen 98 (5), 20-21.

10. Kendera, J. (1974), Tha effect of NFK fertilization
on the yield and grainm quality of spring barby.
Agrochemis, 14 (3), 84-6, Czechodlovakia,

-262-




Women's Coll. Ann. Rev.
Vol. 15 (15990).

11.

12,

13.

14,

15,

16.

17.

Kendera, J., (1976). Effect of graduslly increasing
N rates in the form of urea on the quality of
spring barley. Vplyv stupnovanych davat ¥ vo
forus moving ne kvalitu jarneho jacmena. Polnchos-
po darstve 22 (5), 396-404.

Kahnt, G., and Kubler, E., (1981), Influence ¢f gowing
date, sowing rate and increasing I rates on yield
of various cereals. lst Contribution, Winter varley.
1, Bay erisches Land wirts chafflichos Jahrbuch 58
(3) 333-346 (De, 12 ref.).

Kirby, B.J.M. (1959). The growth end developaent of some
barley varietles in response to irrigation and
nitrogen fertilizers. J. Agriec, Sei., Comb. 72,
Ho. (3), 467.

Kristan, P. (1974). Relationship belween fertilizing
with mineral fertilizers end some sgro . chmiques ia
spring berley, Agrochemie 14 (1), 9 Czechoslovakia,

Kuisenga, J, Nlitrogen fertilization and disease control
in winter barley. (1977). Bedrjf son®wikkeling
8 (2), 172-174.

lynch, K.%W., Stewart, R.H,, and White, E.M. (1979).
The effect of nitrogen end seed on yield and iis
coponents in five spring barley cultivars. Record
of Agricultural Researeh 27, 23-32 (En, 9 ref.)
Pl, Testing sta., Field Bot. Ros. Div,, Dep. of
Agric, for N Ireland, Crossumacreey, Bt. 6 95 H, uk,

Malhotra, 0,P., and Cheema, S.S5., (1977). The growth and
yield of barley in reletlon to soll moisture and
cycocel treatments. Journal of Research, Punjab
Agricultural un University 14 (2), 152-158.

~263-



Women's Coll.
Vol. 15 (1999).

18.

20.

22,

23,

Ann. Rev.

Pain, B.F., Richardeon, 5.J., and Fvl Ford, H.J. (1978).
The effect of cattle slurry and inorganic nitrogen
fertilizer on the yleld end gu=lity of spring
barley. Journel of Agriculturel Science, UK 90 (2)
283 = 289,

Pederson, P.N., and Jorgengen, J. (1976). Yield structure
of barley and wheat at differsnt nitrogen levals
and at different plant densities. Arsskrift, XKong-
elige Veterinaer- 90 Landbohojakole 28-43,

Pesany, A.R., Cheng, D.T, (1984), The growik acd nutri-
ent content of ¢ereals end folisge cropa as affected
by temperature and molsture Agrochimica 28 {216},
361 ~ 366.

Power, J.F., Bond, J.J., Sellner, W.A,, and Qlason, H.M,
(1973). Effect of supplemental water on barley and
c¢orn groduoction in subhumid reglon. Agron. Jour,
65 (3}, 464.

Radnev, R., end Vasilev, V,T. (1973). Effect of irriga-
tion on yield field barley. Rasteniev Alni Houki,
10 (4), 63, Ploudiv, Bulgaria, '

Risk, ¥,K., Cosaens, C., Crosbie, 3,F., and Greenwood,
P.B, (1984). Barley reapoanses to niirogen fertilizer
in otago end Southland., Proceedings, Agronomy
Soclety of New Zealmnd, 14, 35.

-264-



Women's Coll. Ann. Rev.
Vol. 15 (1930).

24, Senlivyl, V, (1971). Effect of proceeding crops on
Jield of winter barley under irrigated condi-~
tions in the S. ateep zone of the ukvaine.

Dokledy Vassoyugnot,

25, Onedecor, G,W., and Cochran, G.W., (1967). Statistical
Methods, The Iows state Univ. Preass, Iows (U.5.4.).

26, Thalooth, A.T, (1978). Comparative study on the effect
of § 2nd P nutrition on Giza 155 apd Maxi, 69,
Ph, D, Thesis, Fac, igric., Cairc Univ,

-265-



Women's Coll. Ann. Rew.
Voli. 15 (16880),

Table (1,A) t Effeol of irrigation of growth and yield of barley,

Irrigation Plant helght Ro, of leaves/ No. of No. of Fresh weight/plant (g)
in om, plant panlcles tillers
intervals Leaves Panioles Stems
1984 1985 1984 1985 1984 19851984 1985 1994 1985 1984 1985 1984 1985

4 75.97 T3.95 l8.22 18,05 2,22 2,25 3,62 3.50 3,40 3,30 1,82 1.73 9,37 9,90
8 67.92 67.35 17.35 17.42 2,12 2,05 3.30 3.37T 2.72 2,67 2.45 2.42 8.0% 7T.06
12 64.67 64,00 13.87 14,72 1.97 1.60 3,62 3,48 3.22 3,15 2.87 2,72 10,77 10.95

L,8.D. 5% 8.95 6450 2,53 ~  1.40 0.42 0.44 0,58 0.41 0.081 0.059 0,09 O0.077 0.29 0,32

Table (1,B) 1

-266-

Irrigation Yield characters/plant Yiold/fed. ~
5 panicle alght Gralns panicles Straw ton. Grain kgz.

jntervals P mmv Amuu s -
1984 1985 1984 1985 1984 1985 1584 1985

4 6.60 6.22 4,50 4.32 1.556 1.419 1110.725 1035.64

8 6.72 6.42 5.25 5.09 0.944 0,913 800,400 8090,20

12 5.50 5.35 4,80 4.59 0,625 0.631 662.610 649,06

L.S.D. ° % 0.434 0.280 0.280 0.045 49,32 50.28

0.225

0,1147
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Table (2,A) : Effect

e ———

of nitrogen fertilizers on growth characters of barley.

¥

Plant height

o g i e o ol U M. i N

No. of Leaves Ho, Fresh welght/plant

N of .zo. of -
Pertilizers in om. /plant tillers panicles ) Leaven wmbpowmm:uu Btems
kg N/fed. 1984 1985 1984 1985 1984 1985 1984 1985 1984 1985 1984 1985 1984 1985
Unfertilized 63.00 61,83 11.90 12.06 2.83 3.00 1,90 1.66 1.63 1.56 1.93 1.78 T.00  6.37
15 75.50 T3.36 12.23 17.06 3.15 3.16 2.63 2.56 3.13 3,00 3.50 3.40 12.42 12,07
30 73.92 73.86 19,56 19,40 3,91 3.73 2,66 1.90 4.10 4,03 2,36 2,30 10,50 10.84
45 66.30 66.40 17.23 18,40 4.16 3.66 1,73 1.73 3,60 3.56 1,95 1.70 7.59  7.09.
L.S.D. 5 % 10.33  T.51 2,67 1,61 0.67 0.47 0.51 0.42 2460 0,068 0.06 0.09  0.33 0:38
Table (2,B) :
- ——- - - 3
N 5 vmbpoummvsmumwﬁ Grainsof 5 panicles Straw yleld/fed, Grain yleld/fed.
Fertilized - L1-T (&) ton, N /- S
ke N/fed, 1984 1985 1984 1985 1984 1985 1984 1985
Unfertilized 5.96 5.83 4.76 4.32 0.5077 0.4919 572.0  561.7
15 6.87 6.20 6.10 4.99 1.2290 1,0882 1024.3 1005.6 -
30 6.83 6.26 5.70 5.09 1.1820 1.1550 1080.5 1032,5
45 6.00 5.90 4.43 4.27 1.2370 11,2156 746.9 Tl2.6
o 5 T 0.5019 0.321 0.321 0.082 0.132 0,213 56.95 58,06 "7

e ——

—— —— o
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Table (3 a) : Interaction botween irrigation and nitrogen fertilization on barley yield arnd its components,

=268~

Plant helght No. of leaves No., of No. of Fresh weight lant
Irrige- Aoauww. /plant pahioles/ tillera/ ght g /p
tion ) P plant plant Leaves Panicles Stems
Fertiliz- -
atiecn 1984 1985 1984 1985 1984 1985 1984 1985 1984 1985 1984 1985 1984 1985
0 64.6 62.5 10,5 10.0 2.0 2,0 2,5 2,7 1.5 1.4 1.6 1.4 7.80 6,82
4 15 B6.7 8l.% 18.5 19,0 2.2 2,5 3.0 3.2 3,4 3.3 2.0 2.0 14,00 14,35
30 79.2 T6.9 28.7 28,2 3.0 2.5 5.5 4.T 5.6 5.5 2,0 1.8 10,32 13.60
45 73.4 T4.6 15.2 15,0 1.7 2.0 3.5 3.2 3.1 3,0 1.7 1.7 5.32 4.85
0 65,2 4.2 12.5 13.5 2.5 2.0 2,5 2.7 2.0 2,0 2.6 2.5 6.25 5.62
8 15 65,8 65.2 14,5 1l4.2 3.0 3.2 3.T 3.7 2.6 2.4 4,0 4,0 9.37 8.45
30 65,7 65,1 12.0 12,2 2,0 2,0 2,7 2.7 2.6 2.6 1.3 1.3 7.97 6.52
45 62.0 61.5 19.2 19,2 1.0 1.0 4,5 4.2 3.7 3.7 1.9 1.9 B.42 T.65
0 59,2 58.8 11.7 12.7 1.2 1.0 3,5 3.5 1l.4 1.3 1.6 1.4 6.95 6,67
12 15 T4.0 T3.3 18,7 18,0 2.7 2,0 2.7 2.5 3.4 3.3 4.5 4.2 13.90 13.42
.UO 4&.0@ -ﬂ#nm Hm.o .u.moo m'm NlN U'-N U.-N A.au- 4.0 U-m ulm HU.NN HN.@N
45 63.6 63.1 21,0 21.0 1.5 1.2 4.5 4.2 4.0 4.0 1.6 1.5 9,03 11,22
L.5.D, 5 % 17.90 13,01 4.63 2.8 0.446 0,736 1.17 0.825 4.5 0.119 o©.18 0,155 0.583 0.698

Women's Coll, Ann. Rev.
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Table (3 b) :

and its components.

Interaction between lrrigation and nitirogen fertilizatlion on barley yield

Irrig-

ation 5 mmuHQWMMlsmHmrﬂ nﬂm»nmamw mmwthcme Straw mwmmn\Hmn. Grain mmmmn\ﬁmn. ‘ . | _
PFertlliz- '
tion 1984 1965 1984 1985 1984 1985 1984 1985 ,
4 15 7.10 6460 4.50 4,50 1.8775 1.5195 1056.6 1000.77 |
30 7+50 7.70 7.90 7.80 1.7165 1.6130 1546,9 1367.00 o
45 7.00 7,00 4.80 4.60 1.9960 1.9440 1234.4 145,77 A
|
- e o — - - —— [~
.
Unfertilized 6,00 7.00 3.80 3.50 0.5760 0.5790  645.9 634,92 %
A 15 7.10 6.30 5490 5,50 1.0960 0,9852 958.5 963.40.
30 7.30 6.50 5.90 6.10 1.1227 1.1515 981.4 1022.50
45 6,50 5.90 5.40 5.10 0.9845 0,9385 606.8 616.70
Unfertilized 5.10 4,90 5.70 5.10 0.3100 0.2917 479.2 460,10 77
12 15 6.40 5.70 4.90 5.90 0.7520 0.7600 1058.0 1052.75 .
30 7.70 6.60 5.50 5.20 0.7090 0,7100 713.4 707.95
4.50 4.20 3.10 3.00 0.7320 0.764% 399.6 375.45
L.S.D, 3 % 0.869 0.55 0.14 0.25 0.2295 0.095 98,65 100,57, .
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Table (A) 3 Chemical and mechanical analyses of Kalabshs soil.

!

-

ommahomp whbwuumm.

' Depth pH caco;  E.C. © Cations | m_ﬁ ~ Anions
(om.) 1n %) _ in {meq/100 gm. aoil) 1 (meg/100 gm soil)
{(1:2.5 Busp.) (1.5 mmhos/cm) Hat K catt  wgtt co, HGO, c1- mom..
0-30 B.1l 5.31 0,65 2,10 0.28 1,80 0,30 = 0.40 2.0 1.95
30-60 B.3 0.17 0.37 0.75' 0.17 2,10 0,20 =~ 0.30 1.8 2,00
Kechanioal analyses
Orgapic matter Coarge gand *  Fine sand Silt Clay
(%) (%) (%) (#) (%) Texture
0.24 21.9 63.9 12.0 1.2 Sandy aoil

T S 0 Tt ey P S i Y et S oy Moy B e s S e g ol R B B S S A T e kA e g
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INTRA CELLULAR MINERAI CONTENT OF THE CYANOBACTERIUM

ANARERENA ORYZAE IN RESPONSE TO SALINE MEDIA

142
Mehreshan T.El Mokadem, Alia A. El-Shimy and
Gahiza A. Ismail
Bot. Dept., Women's College, Ain Shams Univ.,
Reliopolis, Cairo, Egypt.
Summary
Anabaena oryzae { Egyptian strain ) grows over

the external salinity range from 50 to 400 mM NacCl
in nutrient media. Cultural biomass, heterocyst
frequency, intracellular mineral and total carbohydrate

content have been determined.

Cultural biomass {id not decrease by increasing
NaCl and showed only clear zreduction at 350 and 400
mMd NaCl. Heterocyst freguency wa5dimin%5hed at higher
salinity.
The alga responded to increased osmolarity in the medium
by an elevaﬁion of the internal concentration of

carbohydrate content.

The most pronounced effect of NaCl was a trend
of inecreasing the intracellular concentration. of Na
with incfeasing extracellular salt .which reached 387
fold at 350 and -400 mY4 NaCl over their corresponding
control.
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Intracellular P, K, Ca, Mg, ¥Mn and %n contents
were diminished throughout the tested salinity range,

while Fe and Cu showed minor changes.

The sensitivity of the N2-fixing system of the
alga comprised a gradual decrease in concentration
of intra and extracellular nitrogen in response to
increasing salinity associated with the increased trenpd

in carbohydrates.

Introduction .

The wide distribution and bloom-forming disposal
of cyanobacteria have been éttributed in part to the
fact that they include many species which ' can fix
atmospheric nitrogen. Nitrogen-fixation is commonly
limited by certain conditions including salinity. Many
species of c¢yanobacteria thrive in saline environ-
ments and were found to exhibit certain degree of
adaptability { Pogg et al, 1973; Tel-0Or, 1980 a,b;
Melamed~Harel and Tel~Or, 1981). The potential mechanisms
employed by cyanobacteria for salt adaptation are yet
uncompletely clear. Significant ion accumulation has
been reported £for several micro-algae as a function
of increasing salinity._( Ahmad and Hellebust, 198B4;
Ehrenfeld and Coussin, 1984; Gyinzburg, 1981, a,b )

which may lead to inhibition of growth and metabolism. .

~272-
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Hellebust, 1985 suggested that, the role of inorga-
nic ions in osmdregulation 0of micro-algze 4s uncertain,
since technical difficulties in determining ion content
in cells in highly saline media have yielded conflicting
values (Ahmad and Hellebust, 1984; Ehrenfeld and Coussin,
1984; Gimm}er and Shirling, 1978; Ginzburg, 1981 and
Munns et al, 1983). Other authors ascertain the
important role of inorganic ions in osmoregulation
(Brown & Borowitzka, 1979; Brown Hellebust, 1980; Kauss,

1978 and Setter & Greenway, 1%83).

However, more recent studiss of osmotic adjustment
in cyancbacteria have demonstrated that organic osmotic
rather than inorganic ions, may play a major role in
the maintainance of positive turgor under conditions
of salt-stress {Borowitzka et al, 1980; Blumwald and
Tel-Or, 1982 a,b; Reed and Stewart, 1983; Reed et al,

1584).

The aim of the present study is to estimate the
internal concentration of inorganic mineral and total

carbohydrates of the cyancbacterium Anabaena oryzae-

{isclated from Egyptian seil) over a range of external
salt concentration { 50 to 400 mM NaCl.) Biomass

accumulation and heterocyst fregquency were alsc
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determined.Residual maero and microelements were detected
by direct assay of the culture supernatant as a result

of the algal growth.

Matrerial and Methods

Organism: Anabaena oryzae, Egyptian strain was

provided from the Agriculture Research Centre, Giza,

Egypt.

Culture media and .conditions: Batch cultures were

grown photoautotrophically under continuous fluoresent
illumination (20 Watt/m2) at 28°C in (Watanabe et al,
1959) medium. Inocula were grown +to mid-exponential-
phase, Aliquots of ( 5 ml )} cell Suspensions were
inoculated ints 500 ml Erlenmeyer flasks containing
200 ml of medium, 5-10 flasks were used for each
treatment, sodiwn chloride, was added to the flasks
to the desired concentrations. Experiments ware repeated

at least twice.

Growth: Cultures were harvested in the late-—
logarithmic phase of growth The organisms were separated
from the medium by centrifugation at 10000 g. for 16
min. at 4°C, the harvested cells were washed twice
with distilled water.

Growth was determined in terms of culture biomass
estimates (mg dry cells/ml culture) following drying

for 24 h. at 70°C (Layzell et al, 1985).
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Heterocyst frequency: Cells were fixed in 2.5%

(v/v}) gluteraldehyde in phosphate buffer, pH 7.2; at
beast 1000 cells were counted under 1light microscope
for each treatment and the frequencies of differentiated
cells were expressed as a percentage of the total

vegetative cell population ( Sharma, 1984 ).

Carbohydrate concentrations: Carbohydrates were

estimated by the phenol sulphuric acid test relative

to standard solution of glucose. (Dubois et al, 1956).

Analysis of intracellular mineral content: Intra-

cullular ion concentrations were analyzed from the
dried algal cells which were powdered and digested
in nitric-perchlorig=-sulphuric acid. Phosphorus was
analyzed using the wanadatomolybdate colorimetric method
{(Chapman and Prott, 1978).

Ca, Mg, Fe, Mn, 2Zn and Cu were determined by atomic
absorption .spectrophotometry. K and Ha wefe estimated
by flame photometry. (Jackson, 1967).

Nitrogen was measured by kjeldahl method { Jackson,
1567).

Residual ions of the culture suprenatant were gdirectly

assayed.
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Results and Discussion

Response of Anabaena oryzae cells to saline media:

The growth of A.oryzae was tested as a function
of external salinities with (0.05 to 0.4 M. NaCl) in
the culture media. It is interesting to note from
Table 1 +that, cell growth was reduced by 0.35M and
0.4 M. NaCl while cultures were adapted to 0.05-
--~0.3 M Nacl and showed tolerance to this conditien
and were similar to the control, which indicates the
algal capacity to osmorequlation. This is in line
with the data presented by Mahmoud et al, (1980) and

Alla-E1-Din et al, (1980), whe suggested that, growth

of MNostac calcicola, HN.muscorum, Anabaena wariabilis
and A.oryzae were stimulated by the addition of up

to 3000 pp.m. salt.

Table 1 illustrateg the microscopic examination
of algal filaments and shows that, the proportion of
beterocysts was greatest with the low NaCl concentration
{0.05 to 8.2 M Yamounted to 10.7_ to 8.1% of Lhe cells,
while heterocysts propertion amounted to 5.5 to 4-1%
with 0.25 to 0.4 u NaCl. This indicates the relaticnship

between salinity and heterocyst frequency (Fig. 1 .

However, since heterocysts are the sole site of

aerobic Nz-fixation in filamentous cyanobacteria
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{Haselkorn, 1978, Stewart, 1980 and Wolk, 1982), a
change in number or quality of heterccysts is bound

to affect nitrogenase activity.

Nitrogen and carbohydrate content in relation to- Nacl

concentration:

Bince A.oryzae can grow and adapt to NaCl concentra-
tion ranging from 0.05 to 0.4 M, we checked its adapta-
tion to different Nall conr.;.entration in regard to
intracellular nitrogen, carhohydrates and mineral

content.

Table 2, shows that, salt-grown cells contained
much lower nitrogen content amounting te 6.1 - 55%
of the control cells, nitrogen decreased linearly with
increased salt concentration. The observed decrease
in nitrogen content under such saline condition is
explaired to be mainly due to reduction in nitrogenase
activity as compared with control cultures (Table 2)
It is obvious that, this change is parallel to
the pattern of heterocysts differentiation response
to salinity as shown in table 1. It has been postulated
that, appearance of nitrogenase activity is concomitant
with the development of heterocysts {(Bradley and Carr,

1976; Fleming and, Haselkorn, 19%74; Murry and Benemann,

1979; Neilson et al, 1971)
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Total carbohydrate content increased with increa-
sing WNWaCl concentration (Table 2j). In 400 mM RNaCl,
total carbohydrate amounted to 22176.6 mg/g. dry wt.
compared with 109.8 mg/g.dry wt. for the control cells.
Carbohydrate accumulation during salt-stress suggests
that, carbohydrate may play a role in osmoktic regulation

in Anabaena oryzae cells. Blumwald and Tel-0r (1982h

adaptation to environmental stress requires a larger
investment of energy for biosynthesis and reorganization

by MNostog muscorum. Probably A.oryzae cells meet

these requirements, by enhanced photosynthekic activity
which is an immediate response to salt-stress and

resulted in higher carbohydrate content.

Intracellular mineral content:

Elemental analysis of the dried cells revealed
that the alga exhibited changes in intracellular elements
with increase of external salk concentration (Table
3}. Addition of NaCl to the growth media decreased
intracellular P, K, Mg and Ca content of A.oryzae and
increased the residual minerals in the culture
supernatant (Table 4), Accumulation of Mn and Cu in
response +to  various WNaCl concentrations was lesser
than the previously mentioned sek of elements. Moreover,
Fe, Zn did not show ¢lear dependance on NaCl

concentration.
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A most interesting observation was the drastic
increase in intracellular Na content of cells over
the full range of salinity, increasing with increasing
extracellular salt concentration and reached 387 fold
at 350 mM and 400 mM NaCl over their corresponding
control cells.

The steep increase in Na content per gram dry cells
is expected to play an essential role in the

osmoregulatory mechanism of this alga.

These results lead us to believe that Na‘ ions
are responsible for the adaptation of the cells to
the saline medium and have specific ionic effect heside
osmotic stress, Studies of Blumwald and TelQr, 1982
a, b and Watad, 1983, support these findings. Reed
et al, 1985, mentioned that Nat exporting system is
the limiting process for salt resistance of cyanobacteria
from hyper saline enviromments. Other cyanobacteria
responsed to changes in external water status by
adjusting intracellular K' concentration [ Miller et
al, 1976;Yopp et al, 1978; Reed et al, 1984)}. Recently
a wvariety of osmoregulants, employed by cyanobacteria,
have been reported, e.g. significant ion accumulation
{Ahmad and Hellebust, 1984; Blumwald et al, 19835
Ehrenfeld and Coussin, 1%84; Ginzburg, 1981, Reed et

al, 1985}, synthesis of sucrose { Erdmann, 1983, Blumwaid
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et al, 1983}, accumulation of osmoprotective compounds:
glucosylglycerol ( Hagemann et al, 1887 ); glycerol
(Hagemann et al, 1987); glycerol derivatives {Borowizka
et al, 1980; Tel-Or et al, 1986} and increasing
concentration of prolein ceontent (Ahmad and Hellebust,

19841}.

From the results of Tables 3 and 4 it is c¢lear
that A.oryzae possesses a marked capacity to take up
and accumulate ions with different rates from the
external medium. This accumulation of icns appears
to be almost sufficient to counterbalance the external

salt concentration in cells grown at different salinity.

-280~



Women's Coll. Ann. Rev,
Vol, 15 (1590).

References

Ahmad, I. and Hellebust, J.A. (1984). Osmorequla-
tion in the extremely euryhaline marine
microalga Chlorella autotrophica. Plant Physiol.
74: 101-1015.

Alaa El-~Din, M.N.; Hazem, A., Mahmoud; S.A.Z.; A&Abd
El-Hafez, AM. and Shalan S5.N. (1980)
Environmental studies on nitrogen fixation

" efficiency of Anabaena naviculoides and Nostoc
muscorum. The Pourth Conf. Egyptian Soc.
Appl. Microbiol. 24-28 Dec. Cairo.

Blumwald, E; Tel-0r, E. (1982 a} Structural aspects
of the Nostoc muscorum to salt. Arch. Microbiol.
132: 163-167.

Blumwald, Tel Or, E. (1982 Db). Osmoregulation and
cell composition in salt-adaptation of Nostoc
muscorum Arch. Mierobiol. 132: 168-172.

Blumwald, Mehlhorn, R.J.; Packer, L. (1983}. Ionic
osmeregulaticn during salt adaptation of
cyanobacterium Synechococcus 6311. Plant Physiol.

73: 377-380.
Borowitzka, L.I., Demmerle, §5.; HMackay, M.A., Norton
R.S. (1980). Carhon 13 nuclear magnetic

resonance study of osmoregulation in a blue

green alga.Science 210: &50-651.

Bradley S., Carr, N.G. (1976). Heterocyst and nitrogen-
ase development in Anabaena cylindrica J. Gen.
Microbiol. 96: 175-184.

281~



Women's Coll, Ann. Rev.
Vol. 15 (1990).

Brown, A.D. and Borowitzka, L.J. {(1979). Halotolerance
of Dunaliella. 1In Biochemistry and Physiology

of Protozoa. Eds. M. Levandowsky and S.H. Hunter.
pp 139-120. academic Press. New York.

Brown, L.M. and Hellebust, J.A. (1980). Some new taxono-
mic characteristics applied to Stichococcus
bacillaris (Chlorophyceae]). Can. J. Bot. G58;
1405-1411.

Chapman, H.D. and Prott, P.E. (1978). Methods of.
analysis for seoils, plants and waters. University
of California Div. Agric. Seci. Priced Puplication.
4034.

Dubois, M.; Gilles, R.A., Hamilton, J.K.; Robers, P.A.
and Smith, F. (1956) colorimetric method for
deternination of sugar and related substances.
Analyt. Chem. 28: 350~356. ' '

Ehrenfeld, J. and Coussin, J. L. (1984). Icnic
regulation of the unicellular green alga
Dunaliella tertiolecta: response to hypertonic
shock. J. Membr. Biol., 77: 45-55.

Brdmann N. (1983). Organic osmoregulatory  solutes
in blue-green algae., Z. Pflanzenphysiol. 110:
147-155.

Fleming H., Haselkorn R. (1974). The program of protein
synthesis during  heterocysts differentiation
in nitrogen-fixing blue-green algae. Cell. 3:
159-170.

-252-



Wamen's Coll. Ann. Rev.
Vol. 15 (1990).

Fogg. G.E., Stewart WDP, Fay, P, Walsby, A.E. (1573}.
The blue-green algae. Academic Press, London,
New York. pp. 161-179.

Gimmler, H. and Schirling, R. (1978). Cation Permeabi-
lity of the Plasmalemma of +the halotolerant
alga Dunaliella parva. XII. cation content and

glycerel concentration of the cells as dependent
upon extracellular NaCl concentrations. z.
Pflanzenphysiol. 87: 435-444,

Ginzburg, M. (1581 a). Measurements of ion concentra-
tions and fluxes in Dunaliella parva. J. Exp.
Bot. 32: 321-332.

Ginzburg, » (1981 b). Measurements of ion concentra-
tions in Dunaliella parva subjected to hypertenic
shock. J. BExp. Bot. 32: 333-340.

Hagemann, M. Erdmann, N. and Wittenburg (15871).
Synthesis of glucosylglycerol in sBalt-stressed
cell of the cyanobacterium Microcystis firma.
Arch. Microbiol. 148: 275-279.

Haselkorn., R. (1978). Heterocysts. Annu. Rev. Physiecl.
25: 319-344.
Hellebust, J. A. (19585). Mechanisms of response to

salinity in halotolerant microalgae. plant and
Soil 89: 69-8l.

Jackson, D. (1967}. S0il chemical analysis, Prentice
Hall.

283~



Women's Coll. Ann. Rev.
Vol. 15 (1990).

Kauss I.I. (1978). Osmotic regulation in algae. Progr.
Phytochem. 5: 1-27. -

Layzell, D.B., Turpin, D.H.; and Elrifi, I.R. (1985).
Effect of W,, Source on the steady state growth
and N, assimilation of P-limited Anabaena flos-—

agua. Plant Physiol. 78: 739-745.

Mahmoud, S.A.%., Alaa El-Din, M.N.; El-Haddad, M.M.
and El-Sayed, M. (1980). Growth and nitrogen
fixation of Anabaena orvzae and Nostoc calcicola

under the stress of sodium and calgium salts.
The Ffourth Conf. of the Egyptian Soc. of Applied
Microbiol. Vol. l: 53-65, 24-28 Dec. Cairo,

Egypt.

Melamed-Harel, H.; Tel-or E. (1981). Adaptation to
salt of the photosynthetic  apparatus in
cyanobactria. In: G. Aakoyunogou {ed)
Photosynthesis. Vel. 6. Balaban International
Science Services, Philadelphia, Pa., pp. 455~
462.

Millex, D.M. Jones, J. H. Yopp. J.H.; Tindall, D.R.;

Schmid, ¥.D. {1976). Ion metabolism in
halophilic blue-green alga, Aphanothece

halophytica. Arch. Microbiol. 111: 145-149,

Munns, R.; Greenway, H.; and ZFKirst. G.0. (1983).
Halotolerant eukaryotes. In: Encyclopedia
of Plant Physiol., N.S. Vol. 12C. Physiological
Plant Ecology 111. Eds. O.L. lange, P.S. Nobel,

' C.B. Osmond and H. Ziegler. pp. 59-135 Springer-

Verlag, Berlin.

-284-



Women's Coll. Ann. Rew.
Vol. 15 {1590).

Murry, M.A, Benemann, J.R. (1979).  Nitrogenase
regulation in Anabaena c¢ylindrica. Plant Cell
Physiel . 20: 1391-2401.

Heilson, A., Rippka, R., Kunisawa R. (1971). Hetero-
cyst formation and nitrogenase synthesis in
Anabaena _Sp. Akinetic study, Arch. Mikrobiol
76: 139-150.

Reed, R.H.; Stewart, W.D.P. (1983). Physiological
responses of Rivularia atra to salinity: Qsmotic
adjustment in hyposaline media. New Phytol.
95: 595-603,

Reed, R.H. Richardson, D.L. Warr. S.R.C. Stewart W.D.R.

{1984). Carbohydrate accumulation and osmotic
stress in cyanobacteria J. Gen. Microbial.
130: 1-4.

Reed, h.H., Richardson, D.L.; Stewart, W.D.P.[19B85).
Nat uptake and extrusion in the ‘cyanobacterium
Synechocystis PCC 6714 in response to hypersaline

treatment evidence for transient changes in
plasmalemma Na‘t Permealility. Biochim. Biophys.

Acta, Bl4: 347-355.

Setter, T.L., Greenway. H. (1983). Changes in the
proportion of endogenous osmotic solutes
accumulated by Chlorella emersonil in the light
and dark: Plant Cell Environ. 6: 227-234,

Sharma, P. (1984}. Heterocysts and akinete induction
with altered pattern in Anabaena cylindrica,
caused by neo-peptone Arch. Microbiol. 139:
196-201. '

-285-



Women's Coll. Ann., Rev.
Vol. 15 (1590).

Stewart, WDP. (1980]}. Some aspects of structure and
function in Np-fixing cyanobacteria. Anmnu.
Rev. Microbiel. 34: 497-536,

Tel- Cr, E. (1980 a}. Adaptation te salt to the photo-
synthetic apparatus in Cyanobacteria-FEBS Lett.
110: 253-256.

Tel - O0r, E. {1980 b). Résponse of No-fixdng
cyanobacteria to salt. Appl. Envir. Microbiol.
40: 689-693.

Tel- Or, E.; Spath, S5.;. Packer, L. and Mehlhorn, R.J.
(1966). Carbon 13 NMR Studies of salt shock-
induced Carbohydrate Turnover in the marine
cyanobacterium Agggnellum'_guadrug;;catum. Plant
Physiol. 82: 646-652.

Watad, A.A., Reinhold, L. and Lerner, H.R. (1983),
Comparison between a stable NaCl-selected
Nicotiana Cell Line and the Wild Type. Plant
Physiol. 73: 624-629.

Watanable, A.; Hattori, A.; Piyita, Y., and Kiyohara,
T., {1959}. Large scale culture of blue green,
alga, Tolypothrix tennuis, utilizing hot spring
and natural gas as heat and carbon dicxide

sBource. J. Gen. Appl. Microbiel. Tokyo, 5:
51-67. °

Wolk, C.P. (1982). Heterocysts. In NG. Carr, Ba Whitton,

Eds, The Biclogy of Cyanobacteria. Blackwell,
Oxford, pp. 359-386.

-386-



Women's Coll. Ann. Rev.

Vol. 15 (1990).

Yopp, J. H., Miller, D.M., Tindall, D.R. (1978). Regula~-

tion of intracellular water potential in the
halophilic blue green alga.: Aphanothece

halophytic {Chrococcales). In: SR Caplan,
M. Ginzburg (eds}) Energetics and structure
of halophilic microorganisms. Elsevier-North

Holland Biomedical Press, Anmsterdam. pp. 61%-
624,

287~



Women's Coll. Ann. Revw,

Vol. 15 (195G}

Table 1. Cultural -biomass and heterocyst £frequency
in batch cultures of Anabaena oryzae grown
at a variety of NaCl concentrations in the
media

NaCl Culture biocmass Heterocyst
Concentration {mg dry cells/ frequency
ml culture) (% Heterocysts/
veqg. Cells)
Control 1.06 + D.04 12.8 + 2.0
50 my 1.05 + 0.06 10.7 + 1.8
100 mM 1.11 + 0,20 11.1 # 1.2
150 mM 1.18 + 0.08 9.7 + 1.8
200 mM 1.17 + 0.31 8.1 + 0.7
250 mM 1.16 + 0.23 5.5 + 1.0
300 mM 1.14 + 0.09 5.3 + 0.8
350 my 0.78 + 0.11 5.2 + 0.6
400 mpM 0.48 + 0.05 4.1 + 0.7
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Table Z.gffect of NaCl on the intracellular carbohydrate

and nitrogen content of Anabaena oryzae. Cultures
were grown with and without NaCl until late

logarthmic phase of growth.

NaCl content

Total carbohydrates

Tatal.nitrogen

mM/1 mg/g. dry wt. mg/g.dcy wt.
Control 109.8 60.4
50 mM 115.3 50.7
100 mM 122.8 51.1
150 mM 151.2 54.8
200 mM 146.3 51.3
250 mM 159.6 44.8
300 nM 158.3 42.7
350 mM 169.5 23.9
400 mM 176.6 27.0
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Tible 3: Effect of increasing NaCl concentration on the accumulation of intracellular macro and

micro elements in Anabaena oryzae.

determinatic ng

Each wvalue

is a mean of

at

least duplicate

Concentra- LT uwA welght Hg/g dry wt.
tion of - .

NaCl P M Ca Mg Fe Mn Zn Cu -
Control 5.4 3.0 0.1 8.8 .l 172.40 64.80 57.00. 19,57
50 mM 6.2 2.0 5.4 2.0 3.0 132.37 20.88 86,26 14,20
100 mM 5.4 1.7 7.7 2.0 2.6 113.99 13.68 95.76 11.52
150 mM 5,1 1.3 B.1 2.2 2.4 125,29 13.68 43.94 10.24
200 mM 4.5 1.7 12.56 1.7 l.8 233,75 12.96 55.72 12.8
250 mM 2.7 1.1 18.0 0.7 0.9 104.72 " 9.36 32.68 6.04
300 mM 2.1 1.2 30.7 1.9 0.1 207.57 14.4 66,26 11.52
350 mM 1.0 1.2 38.7 1.1 0.4 134.64 17.28 27.74 6.4
400 mM 1.2 1.2 ig.7 1.0 0.3 269.28 33.12 60.42 10.24
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Table 4 : Changes in macro and microelements concentration of the culture supernatant as a
result of growth of Anabaena oryzae.

Nacl N p K Na ca Mg Fe Mn Zn Cu
Concentration ug/ml p.p. I

Watanabe Zero 49.92 2G1.86 0.72 16.0 20.98 0.57 0.56 0.05 0.05
medium

Conktrol 0.042 21.12 187.44 3.6 12.0 5.95 0.27 0.23 0.02 0.05
50 mM NacCl 0.012 18.56 201.86 1020.3 28.0 T.73 0.27 0.24 0.02 0.05
100 mM NacCl 0.003 24.96 201.86 1637.85 40.0 11.47 0.38 0.29 0.02 0.04
150 mM NacCl 0.003 25.60 187.44 2040.6 44.0 11.66 0.30 0.30 0.02 0.05
200 mM zmnh Zero 28.16 187.44 2309.1 48.0 13.15 0.19 0.33 0.05 0.03
250 mM HNacCl 0.006 32.61 187.44 2685.0 58.0 le.50 0.11 0.36 0,05 0.04
300 mM NacCl 0.001 35.81 187.44 2738.7 58.0 18.24 0.19 0.41 0.03 0.03
350 mM NacCl 0.001 40.9¢ 187.44 3275.7 62.0 20.40 0.23 0.36 0.05 0.03
400 mM NacCl 0.003 42,98 187.44 3714.6 66.0 21.07 0.11 ¢.39 D.05 0.03

Women's Coll. Ann, Rev.
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Fig. 1: Anabaena oryzae filaments

A control
B 400 mM NaCl

showing reduction in heterocyst frequency and change in
colour
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Cytogenetic Effect of Sulphur Diocxide on

Vicia faba plant.

]5 Iz
Soheir M. Amer, Evon ilikhael and Zeinab M. El-Ashry

Laboratory of Genetics and Cytology, Mational Research

Centre, Dokki, Cairc, Egypt.

Introduction

Atmoapheric émissions_of 802 are a mejor pollution
problem, that has been continually growing due to the
inereasing use of fossil fuels "coal and tar" to generate

electricity.

Reguletions have been passed in many countries to
Bet legal limits to 502 emissions. High levels were
permitied within the industrial workplaces. Stokinger
(1972) menticned that, 5 ppm 505, 13 the "justified indu-

8trial limit of 802 emission.

Compliance has been made difficult, due to, the
relatively short supply of "eclean" low sulphur fuels
end the cost of the alternaiive methods of 502 control

(Col2ins 1971, Dunhem et zl., 1974 and dbelson 1975).
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In Egypt, 502 levels are very high when compared
with other parts of the world, In the polluted Abu Zaab .
area (40 km north east Cairo), it ranged from 23 to 12
5 ppm at 50, 500 end 1000 meters away r-- med..vel7? {(Kord
1981).

Kord (1981) found that, trestinps; &i.f:.. & planit
with SO, (5, 10 and 25 ppm) causéd retaruation ol growthe
She found also that, fumigation of Raphaaus bBitivus end
Eruca pative with 5 and 10 ppm sulphur dluxide (>75-laballed
sodium sulphite, specific activity = 53 w©Cifg) for 30 and
60 minutes, increased the sulphur content of the fumigated
plaﬁta.

Fumigation of Yicie faba plants with 5 ppa 8¢, for a
period of 5 hours ceused the induction of 8 highly ajiaifi-
cent percentege of abtnormal F¥Cs/plant. Such effect ino-
reased pteadly with the increase of the gas concentration

and the period of fumigation (Amer et al. 1987.I),

In the present investigation, the cytogenetic effect
of 50, after fumigation of ¥iols fabs plants with different
concentrations of the gas (5 = 30 ppm) for 4 hrs /day X 4
daye has besn studied on the meioaia and pellen viebility,
Such effect has been followed in groups of treated plants

which were 1left to recover for 6 and 12 daye.
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Materiels and Methods

Yiole faba (V, Giza 2) plants, were fumigated for
4 hre/day X 4 successive daye with different concentra~
tions of 80, (5 ~ 60 ppm). Compare Amer et sl. (1987 ~I)
for the detailed method,

A group of the treated plants were left to recover
for 6 and 12'days.

Resulte

Pollen mother cells :

Fumigation of Vicia fabs plants with 5 ppm S0, 4 hra/
day X 4 deys affeocted the inductlon of 26 & abnormal FMCs/
plant. Such percentsge ipncreased to 8 grest extent as the
concentration of the ges wae increased., A high depression
in the percentag§ of abnormal PHCs/plent occurred when the
treated plants were left to recover for 6 and 12 days
(Fig. 1).

The highest percentage of thé Induced &bnormalliies
wag observed in the anaphase atages. The percenfage of
abrormal PMCB in melotic division IT was higher than that
in meiotic diviaion I (Table 1),
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Table (IXI) represents, the differznt types of °
abnormalities observed in the FiCz of ihe planta fumig-
ated with 502 and those which wers lef* +o recover for

6 and 12 days.

Tetrads : '

The percentage of abnormal tetratr r22 8.6 &% after
fumigation with 5 ppm 50,, and reached 61 % after fumige
etlon with 30 ppm of the ges. Such percentege decreased
to B great extent after recovery for 6 end 12 days (Table
I). ¢

¥

The presence of more fhan tetre-grenp of cvills (pen-
tads, hexads and heptads) and dyeds (e.g. Fig. 2) instead,
of the usual tetrads dominated. 1is percentage reasched
20 % and 27 % of the scored tetrads respectively after
funigation ef the plants with 30 ppm 302. Tryads were
observed in a lower frequency, its percentege did not
exceed 6 % of the scored tetrads after fumigation with
the different concentretions of 302. Tetraplold monads
(Syncytes e.gz., Fig. 2) were observed (4 %) only after
fumigation of Vicle faba plents with 30 ppm of the gas,
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Pollen grains :

The percentage of abnormal PGs was genarally,
much lower than thet of abnomeal tetrads efter fumig-
ation of ¥Vicis faba plants with the differsnt concentr-
ations of S0, (Table I).

The nonvieble FGs end the smell ones were the
domingting types of abnormalities observed after treat-
ment with the different concentrations of the a8, The

~percentage of the smml)l PGs reached 4 & of the scored
PGa after fumigation of the plents with 30 ppm 802.
Tetraploid poller monade (Sypcyte pollen formations
e.8. Fig. 4), pollen dyeds {e.g. Fig. 3) and tryads as
well ap deformed PGe were also observed, but, in a lower

frequency.

Discusgion

Repeated fumigation (4 hrs/day X 4 deys) with the
different concentrations of SO, (5 — 30 ppm) affected
the induction of = high percentage of sbnormal FuCs/
Yiols faba plant, Hapid was the increase in this per-
centage with the Inorease of the gae concentration.
Almost all the FHCs were abpnormal after fumigation
with 20 ppm 502, and some dead PHCs were nﬁéerved in
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the flower buds of the plants fumigated with this com-
centration of 50,,. Thus, a dose about 20 ppm cam be
conzidered as the most tolerable comeentravion Zor

4 hrs/day X 4 deys fumigetion of Vicis faba plante
with 50,.

The ‘percentage of abmorumal faireis wes high, eap-
ecially, after fumigation of the plants with the higher
concentrations of 802, and wsa proporticual to ths gen

concentration.

More than tetra-group of cells was the donimand
type of abnormalities cbeerved in this stege after Tumig-
ation with 5 ppm 302. Suoh eggregates of cells may zesult
frem multipoler telophase II cells am Amer and Farah (1976)
suggested 1n thelr atudy on the effect of the cerbamate

pesticides” IEC; " Rogoxr” and"Duphar®on Vicia faba planta.

The dipleid dyads, unequal dyads and tryndas, seemed
to be formed 28 & result of the observed irregular distri-

bution of the chromoesomes in the different meiotic siages,

Small pollen grains seemed to be formad as & result
of the induction of multipolar or unequal distribution
of the chromgsomes. Syncyte pollen formation seemed to

be formed ap a remult of the mbasence cytokinesis.
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Sudharshan end Jagedishchendra (1981) reported on the
.oceurrence of syncyte formation and other meiotic irre-
‘gutarities .during microsporogenesis 1n a wild populetion

of ‘Oymbopogan .canesius (Pogceane). HontezumaxDe.Garvalho

(1973) 1o Hieetudy on the effect of nitrous oxide (N,0)

on meiosis bf Tradescentia peludosg reported that, nitrous

oxlide under pressure inhibited the wmeiotic spindle and
igave ripe o resftitution nuclei (C-intérphase)., When
* guch cells were allowed to recover, they entered ln the
'+ 2pd: division 'of meioefm and the spindle wes reformed

sgaein, BSuch ocells would form diploid pollen dyeds.

s 5« It +le worthy to mention that, a much higher perceat-
.« age 6f ebnormel : PMCe; tetrads and nonviable PGs wes

observed in the plents fumigated with S0, for 4 hrs/dey

T 4 days then that observed in the plants fumigated with

50, for 5 hrs (Amer et al. 1987-I). Such effect mey be

ettributed to the greater ability to take up SO, displayed

by young leaves {Surrounding the flower buds) then mature

.+ or senescent leaves (Guderian 1970).

Yicle fabe plents fumigeted with SO, did not recover
after 12 days, A statisticelly slgnificent percentage of
abnormal FMCe and nonvimble PGa/plant was still observed,
even, in the plents fumigated with the lowest concentra-

-

tion of SO2 {5 ppm). In this concern it {s worthy to.
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mention that, after daily exposure of the groeoiy Euly us
oxidese~deficient rats to 10 and 30 ppm 50, for 6 hfde

93 daye, the testes of the rats wert ..roxraly nivephic :
end devoid of spermatogenic sells. T e < Lo avifiuaoe
for recovery 4 wk following the termif«*isu cf GEPCIRDE
(Gunoison et a1, 1987).

Taking chromospme‘fragmentatiom as tk: eriterliom for
mutagenic potential, it was found thnt, ths percentegc
of PLECs with frepments increesed progroazively wlth tha
ineresse of 502 concentration (Fig, 5).

It is evident from ihis study that, repsating czpo-
sure to different concentrations of the epzizca exr pollue
tant 50, caused aedverse gemetic hazards for Ticie Lube
Plants, The gas may cause hazardous effeots for other
cultivated plents, So, arise the nced, for more developed
not expensive methods for 802 emission conrol, for the
protection of the genetic information from a mutagen

contaminating the biosphere.

Summary

In the present investigation, the cytogenetic effect
of fumigation of Vicias faba plants for 4 hra/day X 4 days
with different concentrations of 50, (5-30 ppm), has been
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studied on the meiopis apnd pollen vimbility. Such effect
hes been followed in groupe of treated plants which were
left to recover for 6 and 12 days.

' Repeaté& fﬁmigation (4 hrafday X 4 days} with the
different comcentrations of 502.(5 - 30 ppm) affected
the inductiqn of s high percentege of ebnormel FiCs/
!ig;é_;éhg_plaht.. The highaat percentage of the induced
abnormelities was observed in the anaphase ateges. The
percéﬁtage ofjébnormal PMCs in meiotlc division II wﬁs

higher than thet in meiotic division I,

The percentege of mbnormal tetrads was high, especi-
elly after fumlgetion of the plents with the higher con-
" centrations of S0,. The presence of more than tetra-
gr'ou.p of cells (pentadé, hexeds and heptada) and dyeds
instead of the usual tetrads demlinated.

The percehtage of abnormel PGs was generally, much
lower ithen that of abaormel tetrads after fumigation of
tke plante with the different concentrations of 502. The

nonviehle PGs end the small ones dominated,

Yicie fabe plants fumigated with 5-30 ppm 50, for
4 brs/day X 4 days did not recover after 12 days, A
statiatically eignificant pércentage of abnormal PiCs
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and nonviable PGs/plant was st1ll aboerved, even, in
the plants funigated with the lowest exmratration {5
Ppm’ -

Taking chromomome fragmentetion as ¢4 triisrion
for mutagenie potential, it wes foupd ooty tee pLroont-
8ge of FPNCs with fragmente incresnes progsensivaly with

the iperesse of 302 concentration,
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Table I ; Parcantage of abnormal PHCa, tetrads and nonviebla PGa/plant, after fumigstion with diffarent
concentrationa of mom for 4 hrs/day X 4 days and recovery for & period of 6 and 12 days,

Cono. Period wmnm Tetirads L PGo
of % abn, Abn.PGa
(ppm) recovery Scorad Soored % Scored Z ”
o, Mean + 8.E,
30 - 3665 89.51  93.02 1500 60,53 18000  11.66  6.917 + 0.820"%
6 days 3595 25.26 33.14 1800 8.33 6000 3,09  3.583 + 0.300™%
12 daye 4345 10.40 14,02 2400 2.29 6000 1,43 1,400 + 0,245%
20 - 7290 59490 71,10 3100 40.29 12000 7.29 4,383 + 0.520™*
6 days 4370 16.71 22,78 2400 3.75 6000 1.24 2,333 + 0.247"%
12 deys 5750 6.45 9.26 2400 1,67 6000 0.69 0.983 + 0,079 _
L 1]
10 - 5350 16,39 42,68 3460 21.67 12000 4.47  1.883 + 0,260°%
6 days 6050 9,20 16,61 2400 1.67 6000 0.77 0.900 + 0,155
12 days 5355 4.03 5.13 2400 0.71 6000 0.25  0.417 + 0.060™
5 - 4932 26,96 26,25 2250 8,58 6000 1.70 0.683 + 0.100™*
6 days 5800 5,56 . 9.44 2400 0.33 6000 0.35 0.366 + 0.049™*
12 days 5260 2,15 2,31 . 2400 0,08 6000 0.17 0,133 + 0,032**
Conts = 4390 1.17 2,86 . 2400 1.04 6000 0.57 0.100 + 0,040
6 days . 4580 0.66 1.30 2400 0,08 6000 0,07 0.083 + 0.017
12 days 4040 0.42 0.65 2400 - 6000 0.02 0,050 + 0,022

xﬁ.m»nuﬂﬂpnmbd from contrel at 0.01 lavel (t-teat).

a T
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Table IT 1 Humber PE- peroentage of tha oocurring abnormnlities in the melones of ¥iois fsbs plants, after fumigaticn
with different comoentraticns of S50, for 4 hra/day I 4 daye and rocovory for a pericd of 6 and 12 daya,

[} . - v

i 3

bopnﬂ_.qn no nu.c nizber of abhormal Hﬂnc

Pardicd.

-206-

n Cono, Ho, aba, f of the different typos of aba. : . € of PuCs
. very (ppu)  PuC " Brid - e with mul-
reco - : Rotard. Unequal Lulti. Tetra- Mioro~ tipls type
8tiok, Brid. Desp. Frag, vwith Dint, ; . -
. ﬂwﬂm . Bap. ‘didt. pelexry ploid. Lag. oL of ‘aba,
- 30 3363 16,09 10,35 4.67 - 15.79- 5.53 um_,uum 0.56 2,85 9.76 0.09 17.54.0.18 15,97
20 4959 7.06 12,16 1.65 .15.11 2.44 _ 29.54. 0,54 5,71 16.94  0.24 24,54 0,48 13.79
10 2109 18.07 10,34 0.3) 18,40 2.28 12,00  0.66 7.35 16.83 - 29,30 0.96 14.53
5 110 B.18 18,86 - 17,41 3.45 B.14° 0,95 2,97 18.56 -  26.13 0,87 5.66
6 days 30 1046 8.90 18.08 2,58  9.56,11,17 11.86  0.76 1.82 24,75 - 19.43 = 8.26
20 846 8,37 1B.08 2.74 10,74 11.00 12.40  0.57 1.65 20.09 - 24.02 = 9.09
10 T64 10,77 14.02 3.25  9.50 7,05 16,47 0.6} 2.46 19,40 - 25.90 = 9.09
5 L)1 4,58 27.59 0.84 9.15 5,38 7.0 - S 2.2 15,07 -~ 35,26 - To4l
12 daya 30 533 14.07 27.33 = 751 432 T7.69 - 0.75  25.3) - 20,26 = 6.54 -
20 455 13.41 24,18 - 4,62 7.69 8,79 - 2.42° 22,20 - 2l.98 ~ 4.76
10 240 14,58 23.715 -~ 5.00 4,17  5.42 - 2.92 28,33 = 28,33 = 11.50
5 117 5,98 34,19 - T.69 4.27 1.71 - - 17.09 - 35,90 - 6,45

M Ths sua of ths percentageo of the different typos of aboormalities is oore than 10Q, because the FUCa whioh have
more than ons type of abnormalities was recorded under .Euono typae in the same time,

Women's Coll. Ann. Rev. ;
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Percehlage of abnormal PMCs 7 plant
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o

Recovery period [days)
Fig. 1 : Percentage of abnormat PMLs/ Yicia faba plant, after fumigation
with differenl concentrations of S0, for 4 hrs/dsyX 4 days and
recovery for 6 and 12 days.
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Fig. 3 Pig. 4

Figev2-4 : Dyad conmisting of two equal cells (left) and
other cohsisting of two unequel cells (right)
and tetreploid monad {Syncyte formation) below
(Figz. 2) pollen dyad (Fig. 3) and tetraploid
pellen monad (§yncyte pollen formation, Fig.4),
after fumigation of Yicia fabms plents with:10 ppm
(Fig. 2) and 30 ppm (Pigs. 3 apd 4) 50, for 4 hrs/
day I 4 daye.
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Percentage of PMCs with fragmenls/ plant

| ! L ! 1 ]

Q E] 10 15 20 25 30
505 concentralion {ppm)

Fig. 5 = Percenlage of the atnormal PMcs with fragments/Yicia faha
' plant, after fumigation wilh different concenlrations of S02
for 4 hrs /day X 4 days .

4
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Legends

Fig. 1 1 Percentage of abnormal PMCe/¥icia feba plant
efter fumigation for 4 hra/dey X 4 days with
different concentrations of 502 and recovery
for 6 end 12 days,.

Figs.2-4: Dyad consisting of two equal cells {(left) and
other copsisting of two unequel cells (right)
and tetraplold monsd (Syncyte formation) below :
(Fig. 2) pollen dyad (Fig. 3) and tetraplold.
pollen moned {Syncyte pollen formation, Fig. 4);
after fumigatlion of Vitia fabe plants with:10 ppm
(Pig. 2) and 30 ppm (Fige. 3 and 4) S50, for 4 hra/
day X 4 dayse.

Fig. 5 : Percentege of the mbnormel PMCe with fragments/
Vicia faba plant, after fumigation for 4 hra/day
X 4 deys with different concentrations of 302.
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EFFECT OF SODIUM CHLORIDE SALINITY O FREE
]Es__ AMIFO ACIDS OF SOIL STREPTOMYCETES

FATMA. A. HELEMISH. ZEINAR. Y.M. ABO BakR
AND AZHAR. A. HuSSIN

Bot. Dept. Women's College, Ain Shams Univ.Heliopolis.Cairo Egypt.

Abstract

Actinomycetes were isdated from a number of salifne
and non saline salheya soils. From these isolates two
isolates of streptomycetes were selected to assess their
physiological response to salinity. Intracellular concent-
rations of the free amino acid pool increased in response
to salt stress. Whereas the neutral free Iamino acids
alanine and gamma aminchutyrate accumulated as salinity
"increased. Accumulation of free amino acids by strep=
tomycgtes under salt stress suggests. a response typical
of procaryotes-although the specifiec amino acids involved
differ from those associated with other .gram positive

bacteria.

Introduction

The metabolic activities of micro -organisms vary
considerably with changes in their growth environments.
One of the parameters affecting microbial physiology
is the medium osmolarity. Because saiinity has become

an ever increasing problem in irrigated agriculture,
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it stimulated research opr the mechanisms of response
of microorganisms to salt stress. Sodium chloride
concentration in medium has a gross effect on the
intraczellular levels of free amino ac¢ids in many bacterial
species (Britten and McClure, 1962, Brown, 1976, Measure,
1975, Tempest and Meers 1970}. Gram positive bacteria
have been reported to accumulate the neutral amino acids
proline (Brown, 1978, Measures, 1975 and Tempest and
Meers, 1970} and gamma amino butyrate (Measures, 1975)
in response to increasing salt stress, whereas gram
Negative bacteria = accumulate glutamate (Britten and
MeClure, 1962, Hua et al, 1982, Makemson. and Hastiqgs,.
1979). In contrast to the accumulation of free amino
acids in procaryotes, glycercl, have been found to ocenr
as osmotic agents in eucaryotic fungi and algae (Brown,

19781).

Streptomyce®es are strictly gram positive bacteria
of the order actinomycétales, because their morphology
is sometimes considered to be transiticnal  between the
simpler eUbacteria and fungi, Harris (1980} posed the
gquestion of wheather actinomycetes use free amino acids
a5 heterotrophic procaryotés.or as heterotrophic éucaryoﬁes

as inducible compatible internal solutes.
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There 1is evidence to suggest that actinomycetes
are of particular importance in saline soils (Gupta and
Bajpai, 1974) and in environment of high alkalinity (John
stone, 13947). Meiklejohn (1957)ound that they become an
increasingly dominant components of the soil microbiota

during proleonged draught.

In this study an investigation was done on the occurr-

- ence of actinomycetes in a number of salheya soils of
varies salinities. FProm these so0ils, +two indigonous
streptomycetes were selected to asses their physiological
response to salinity. The effect of sodlium chloride

on the growth 'of these isolates and on composition and
concentration of their internal solutes were reported.
The data are discussed in relation to osmoregularity

mechanisms and to the ecolegy of actinomycetes in saline

soils.
Material and Methods
Soils: Saline surface seoils (0-10 cm] were sampled
from six agricultural sites in salheya district. A non

saline soil was similarly sampled from an agricultural

tract of Caire - Ismaillia. Soils were throughly mixed
and sieved before analysis. Values for water soluble
salts were determined by  evaporaling a
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well known velume of soil extract solution and weighing
the residue (Jackson, 1967). Soil PH was measuyred with
a 1:1 distilled water soil slurry and a glass pli clectrode
of pH meter (Tacussel), Total scil organic carbon
content was determined using HKalkley's rapid method

(Jackson, 1967).

Microbial counts and actinomycetes iseplation :Miero-

organisms were Counted by the dilution technique using
starch-nitrate media of the composition: Scluble starch
log., Na Noy 1 g., K3HPO4 0.3q, Nacl 0.5 g. Agar, 15
g. distilled water 1 litre ¢ Waksman, 1967}. To select
for actinomycetes. For each soil dilution, Five plates
were inclubated at 30°C for 4 days and then counted.
Two streptomycetes isolates were preliminary identified
by morphological examination and subcultured on to fresh

media for use as batch culture inocula.

Preparation of cells:

An early stationary-phase cells, were harvested,
ééntrifuged at 2400 r.p.m. for ten minutes and washed
three times using isatonic solution, and then recentri-
fuged, the supernatanc w.as discarded, and the resulting
pellet were lyophilized using a Beta freez dryer (West

Germany).
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The aminc acids from the 1lyophilized pellets were
extracted by suspending in 5 ml 3.5% trichloroacetic
acid (TCA) at 4°C for 24hr with occasional blending in
a vyortex mixer. The suspensions obtained were used for

amino acid analysis.

Analytical procedures :

Free amino acids were determined both gqualitatively
and gquantitatively using a Beckman amino acid analyzer,
model 118/11% CL with a single column (6 x 460mm} packed
with W3 resin citrate buffers of pH 2.83, 3.70 and _3.?5
were used. amino acid concentrations were determined

by reaction with ninhydrin reagent (flow rate 22nl/h.).

Results

Plate counts from the six soils (Table 1) indicated
ne clear relationship between so0il salinity and number

of actinomycetes.
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Table l: So0il characteristics

Soil Chloride Organic Water soluble WNo.cf actimo-

No.2 PH (mg) / ?a;é-hon salts (mg)/ mycetes per $
g. soil g.soil fdryg:;i]gé‘-

‘1 6.1 142 0.5 D.0083 2.08

2 6.0 254 2.7 0.011 4.42

3 5.6 710 1.1 0.014 21.12

4 6.0 142.5 2.5 0.017% 35.17

5 6.0 177.5 1.5I9 0.035 16.84

6 5.8 400 0.7 0.044 24.10

a Listed in order of incressing salinity. Soil No.1 nonsaline. soil Nos.2 thraugh

6 saline.

Streptomycete No.l iscolated from soil No.5 was identified
by morphology tests as a common actirbycetes in all the
saline soils. A second streptomycts isolate, streptomycete
No.2. was found in s0il Wo.3. These two streptomyctes
were selected to assess their physiolcgical response
to salt stress.
t
Increasing salt concentratipn reduced the growth
as manifested by g/dry weight {untabtl:latl;éd) of the two
streptomycetes, This growth reduction was:more prenounced
in streptomycete No.2 than with strept’o:nivcete Ne.l. In
:

fact, cells of streptomycete No.2 failed! to grow at 1%

NaCl medium (Table 3).
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The free amino acid pool of cells grown in the basal
meduim was comprised largely of the acidic amino acids,
glutamic and aspartic and neustral amino acids alanine
and gamma amino butyric-acid .With increasing salt stress
th'er'e was marked change in both the concentration and
composition of the free amino acids in both streptomycetes
(Table¢ 2 & 3). The results indicated that most of the
amino acids showed‘great reduction with salt stress.
This reduction was more pronounced in streptomycete WNo.l
{Table 2} even at the low salt concentration, while in
stréptdrﬁycete No,2, this reduction was observed only
at 1% NaCl salinity where cells di@ not grow. Acidic
amino acids such as glutamic acid was greatly affected
by salt stress, neutral amino acids such as alanine and
gamma amino butyric acid wefe increased 1in response to
NaCl '.:_.:lir_.i.ty. valine was not detected in the basal
medium whe. reas at different levels of salinity  considra-
ble amounts were noticed especially 1in streptomycete
No.2. Ammonia shows tt-1e same trend as aminoc acids, where
it decreaseswith increase of NaCl salinity in streptomycete
No.l and increases with the increase of WaCl in
streptomycete: HNo.2. The intracellular concentrations
.:::f the assayed free amino acids cited in Tébles 2 and
3 {glycine, leucine and isoleucine, Tyrosine,
phenylalanine, Histidine, Lysine, afg’inine‘. serine and
threonine, cystine, methionine and ornithine)} showed

the same trend whether in streptomycete No.l or
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streptomycete No.2. Total free amino agcids, decrease or
increase in response to NaCl salinity corresponding

to streptomycete varities.

Discussion

One of the goals of this study was to analyze the
amino acid pool of two streptomycetes indigenous to saline
solls, grown in media containing different amounts
of NaCl and to assess their response to salinity, Growth
of the two streptomycetes decreased as NaCl concentration
increased. However streptomycetes No.l could grow up
to 1%, while the other one grow up to 0.5% only. These
results were infull agreement with the results obtained
by Kilham and Firestone (1984), who found that the specific
growth yield of two streptomycetes indegenous to saline
soils decreased with salt concentration increase . They
also found that the yield reduction due to NaCl werxe
consistently greater than those resulting from KCl stress.
Moreover the intracellular c¢oncentrations of free amino
acid did not consistently vary between the two salts.
On the other hand, Hua et Ei.(1982) cldimed that the
growth rate of Rhizobium spp. strain WRlool “decreased

with WNaCl increased from 300 to 500 mM, however the

bacterh;m could grow and survive in 500mM NaCl, although
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most Rhizobuim strains were very sensitive to salt and
minimal media containing 45mM NaCl slows down the growth
rate Lo a greater extent in some variants of R.japonicum

{(Upchurch and Elkan, 1977).

The observed accumulation of total free amino acids
is similar tc responses observed in other salt stress
studies with gram positive bacteria ({Brown, 1976 and
Measures 1975). Intracellular accumulation of free alanine
under salt stress, however, has previously been
demonstrated in streptomyces griseUs and streptomyces
califoricus by Kilham and Firestone. (1984), whereas the
occurrence of gamma aminobutyrate as inducible compa-
tible _solute has been reported to accumulate in salt
stressed streptococci {Measures, 1975). Betaine, which
can also function as a compatible sclute in Procaryqtes
(GalinisKi and Triiper, 1982) was not detected in cell

extract.

Gram positive bacteria was found to accumulate the
neutral  amino acids proline (Brown, 1978 .and Tempest
and Meers, 1970) and gamma amino butyrate, (Measures,
1875), in response to inéreasing salt stress, whereas
gram negative bacteria accumulate glutamate (Makamura,

1979 and Hua et al, 1982) while, StXeptomycetes indogenous
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to saline soilswere found to accumulate the neutral amino
acids alanine which was not found before as a compatible
solute in streptomycetes (Kelham and Firestone, 1984).
Similarly experiments were done on some higher plants
by Cusido et al- (1987) who found that some amino acids
increased with NaCl increased in leaves and roots, of
Nicotiana plants,those were aspartic, glutamic, ornithine,
arginin and proline, the increase was significant
especially in proline. In streptomycetes spp. glutamate
was the dominant free amino acid in cells grown in the
basal meduim, bﬁt it decreased with increasing salt stress.
These streptomycetes therefore had several Ffeatures of
responses to salt stress that have not been found in

other gram positive bacteria.

The reduced cell yields did not result only from
the energy cost of amino acids synthesis. Apparently
some of the energy cost of response to NaCl stress was

specific to the Na ion.

There are numerous factors which might affect the
accumulation of amino acids. The solubility of the amino
acids may limit continued accumulation, although proline
and alanine could have accmnu]:ated to far greater

Cconcentrations if solubility were the only factor
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controlling intracellular solute acctmulaticn. Another

factor may affect accumulation of amino acids especially
proline to concentration which are in some way inhibitory

H (Kilham and Firestone, 1984).

Generally in streptomycetes indogencus to salin=

R PRI TR K

] soil, tolerance to high salinity is associated with intra-

cellular accumulation of free neutral amino acids, alaninec

To relate this finding to the

- KT OV RUR

and gamma amincbutyrat.

growth and survival of actinomycetes in saline environment,

the energy costs of osmoregulatory solute control must

EREL LR, A7 A RAL AR R

pe quantified under the conditions of energy availability

characteristic of soil.
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Influrnee of weilium Nacel

conegentrations an the intrac

ellular Mree amino acid composibtion ef Streplomyces no.i.

Free amino ecids

Amino acid concn{imolA.dry wt.)with Na€lconcn(%)

i} 0.2% .50 1.0
1 «|Glycine 16.813 17.856 3.323 2.707
2 ~-|Alanine 21.723 7.072 3.44H i.964
3 -Valine 25.880 6.780 5.827 7.0
4 -{Leucine and lsoleucine| 30.654 10.234 9.703 7.571
5 -|Tyrosine ] 7.550 2.559 3.494 4.139
6 -|Phenylalanine 6.903 2.236 1.888 1.734
7 -|Histidine 4.906 " 1.082 0. 608 1.0 -
B -lAspartic acid 22.409 5.283 - -
2 -|Glutamic acid 34a.679 10.764 . 15.343 21.234
10- |[$+Amino-n-butyric acid| 4.017 1.404 1.162 2.881°
11-{Lysine 11,107 4.243 3.541 3.515
12-|Arginine 10.101 3.484 1.396 1.202
13-{Serine and Threorine 28.860 7.56% 11.841 12.500
14-[Cystine 1.864 0.333 iraces 0.193
15- Hethioning 4.953 1.768 0.554 0.587
16-|0rnithine 0.702 - 6.710 -
17-|Ammonia 5.569 4.337 - D.954
Total free smino acids
cenen(Umol/gm dry wt.of 237.89%0 86.133 £9.190

cells}.

62,837

Wornen's Coll. Ann. Rev.
Vol. 15 (1980).
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e {3): dnTluence of medium Nacl concentration on the intrar.-

iluelar Free aminog acid composition of Sltreptomyces no.z.
Amino acid cancn{UmeclA<dry wt.)with Nacl cuncn(&’
Free amino acids
o 0.25% 0.50 1.0
1 -|G1ycine 14.638 28.60 31.524 -8
2 -|Alanine 27.976 41.964 63.65 -
J -|Valine - 47.762 68.826 -
4 -|Lcucine end Isoleucine 22.724 56,498 43,212 -
5 ~|lyrosine 4.407 12.376 12.324 -
6 -|[Phenylalanine 4.a *13.416 9.079 -
7 -|Histidine 1.872 5.011 7.3%4 -
8 -|Aspartic acid 14.110 20.748 58.437 -
9 ~|Glutamic scid 50.169 21.307 11.739 -
10- |¥-Amino-n-butyric acid 6.591 11.063 21.746 -
11-|Lysine 5.525 19.448 22.370 -
12-lArginine D.936 9.542 2.465 -
13-|Serine and Threorine 24.01 31.863 74.973 -
14-|Cystine _ 1.261 4.03 3.151 -
15~ Mcthionine 3.198 10,455 6.365 -
16-|0rnithine Q.524 1.664 1.870 -
17-]|Ammonia 10.218 J0.953 I54.318 -
Total free zmino acids
concn {(Umol/gm dry wt. of 196.38 367.451 495.443 -
cells.
a8~ Cells did not grow. ) ‘
Women's Coll. Ann. Rev. e

Yol 15 (1930).
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[ablela): Percenlage difference from contorl. Data were qiven

from table 2.

Free amino acids

o 0.25 0.50 1.0
1 -|Glycine 16.013 +11.5 -79.3 -83.1
2 -|Alanine 21.723 -67.5 -B4.1 -90.9
3 -|Valine 25.880 -73.8 -77.5 -72.9
4 -|Leucine and Isolewcine 30.654 -66.6 -6B8.3 ~75.3
5 -|Tyrosine 7.550 -&5.6 =53.7 -45.2
6 -|Phenylalanine 6.903 -67.6 -72.6 -74.9
7 -{Histidine 4.906 |- -77.9 -B7.6 -79.6
8 -|Aspartic acid 22.409 -76.4 - -
9 -|Glutamic acid 32.679 -68.9 -55.8 -38.8
10- (¥ ~Amino-n-butyrie acid 4,017 -65.1 -71.1 -28.3
11-([Lysine 11.107 ~61.8 -68.1 ~68.4
12-|Arginine 1¢.101 -65.5 -86.2 ~-88.1
13- )Serine and Threonine 28.860 -73.8 -58.9 -56.0
14-|Cystine 1.864 -82.1 traces -89.r
15- [Methionine 4.953 -64.3 -88.8 T
16-[0rnithine 0.702 - + 1.2 -
i7-]Ammania 5.565 -22.1 - -82.8
237.890 -63.8 -73.6 -70.9

Women's Coll. Ann. Rew.
Vol. 15 (1990).
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Lib)a (5): Percentuge diflfcrence from control. Data Were given

Mom table 3.

Free amino acids

o 0.25 0.50 1.0

1 -{Glyeine 14.638 +95.8 +115.4 -8
‘2 - |Alanine 27.976 +50.0 +134.7 -
3 -|Vaoline - — —_ ~
4 ~|Leucine and Isoleucine 22.724 +148.6 +90.2 -
5 -|Tyrosine 4.409 +100.8 +179.6 -
& =|Phenylalanine 4.121 +255.6 +120.3 -
7 -|Histidine 1.872 +210. 4 +295.0 -
& -|Aspartic acid 18.110 +14.5 +222.5 -
9 -|Glutamic acid 50.169 -57.% -76.4. -
10- [¥~Amino-n-butyric acid 6.591 +67.9 +230.0 . -
T1-|Lysine 5.525 +252.0 +304.9 -
12-|Arginine 0.936 +919.4 +163.4 -
13- |Serine and Threonine 24.01 +32.7 +212.3 -
14-|Cystine 1.261 +219.6 +149.9 -
15-|Methionine 3.198 +227.2 +99.0 -
16-|0rnithine 0.624 +166.7 +199.7 -
17-JAmmonia 10.218 +202.9 +431.6 -
157.950 +147.7 +223.0 -

Women's Coll. Ann. Rev.
Yol. 15 (1930),
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SENSITIVITY OF ANABANA ARYZAE AND TOLYPOTHRIX

TENUIS {CYANODACTERIA) 10 POLYTRIN TNSHECTICIDE
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Mehreshan T.El-Mckadem, Gahiza A, Ismail
and Alia A. E1 Shimy

Rot.- Dep. Women's College, Ain Shams Univ.
Heliopolis, Cairo, Egypt

Summary

The effect of increasing concentration of the insect-
icide Polytrin (0.063 -~----- 1.5 recommended field rate)

on the growth of cyancbacteria Anabaena oryzae and Tolypo—_

thrix tenuis under asceptic conditions was studied.

Percentage dry weight compared to control, total carbo-
hydrates and intracellular nutrient mineral content

have been estimated.

addicion of Polytrin to growing cultures of A.oryzae
and T.Tenuis resulted in a slight reduction of growth
at low concentrations, but rapid decrease in growth
was observed at higher rates for both strains, The

growth of Tolypothrix tenuis was inhibited completely

at 1.5 field rate. .

Nitogen <content of both strains were gradually
reduced by inereasing the insecticide concentration,

while carbohydrate content of algal cells increased.
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The intracellular K content o©of A. oryzac showed
slight rise at lew insecticide cencentrations but a
marked reduction at higher concentrations while a marked
reduction in K content of {.tenuis was noticed even

at the least used concentration.

Slight rise in P and Mg content was observed at
low rate followed by decrease at higher applcations
in both strains. Na did not show wide change by the
insecticide. 2n, Co and Mn content may show some little

rise with Polytrin concentrat.on in both organisms.

Introduction

The successful use of algal inoculation as in India
and Japan demonstrates that blue-green (BGA}] can serve
as an alternative or ¢ sup?lemental source of nitrogen
ror rice cultivation,'{Agrw.l, 197%; Alyer et al, 1972;
Watanabe, 1967, and Roger & Kuhscoriva, 1980). Blue-green
algae may give some advantages not necessarily associated
with nitrogen-fixation, such as through the production

of growth-promotive substances (Roger and Kulasooriya,

1980} .
From the various agronomic practice adopted along
the cultivation c¢ycles which may directly influence

the growth of blue green algae is the application of
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pesticides.  The resistancce to high levels of pesticides
semns to be more characterisitc of BGA than of the cukary-
otic algae (Watanabe, 1967, venkataraman & Kajyalakshm,
1971, 1972 ;Singh, 1978 }. But some pestisides like chloro-
picrin may affect all algae without discrimination{Ishizawa
and Musuguchi, 156&). Laboratory expsviments showed
that, metabolic products of the insecticides Aldxin,
Dieldrin and endrin are inhibitory to blue-green algae.
(Battino-viterbo et al, 1973}. Alse, Wright et al, (1377)

showed that, 5 ppm of the herbicide propanil prevented

the growth of Anabaena cylindrica, Tolypcthrix tenuis

and Nostoc endophytum in flask cultures.

Although a number of studies have investigated
the growth responses of cyanobacteria to pesticides,
availabkle 1literature shows that, there are only few
attempts to define systems for the study of the effect
of pesticide on the intracellular mineral constituents

of cyanobacteria.

The purpose, of the present study was to  assess
the changes in growth, intracellular carbohydrates,
macro-and microelement of the cyanobacteria Anabaena

oryzae and Tolypothrix tenuis when subjected to different

concentrations of the foliar pyrethroid insecticide,
Polytrin, in batch culture grown photoautotrophically

in continuous illumination.
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Material and Methods

Cyanobacteria:

Anabaena aryzae, Egyptian strain and Tolypothrix

tenuis, Japanese strain were provided from the Agriculture

Research Centre Giza, Egypt.

Insecticide:

Plytrin, common same Cypermethrin CGA 55' 186,
200 Emulsifiable concentrate (260 EC) was provided Ffrom
Ciba-Geigy Limited, Cairo, Egypt. I+ is a foliar
pyrethreoid insecticide, its imperical formula is

C22H19C19N03.

Experimental procedure:

Cyanobacteria were grown in batch cultures under
sterile conditions. 1Inocula were grown to mid-exponential
phase . Aliquots of (5 ml) cell suspensicns were
inoculated inte 500 ml Erlenmeyer flasks containing
200 ml of (Watanabe et al, 1959 medivm. Cultures
were grown under conditions of continuous :llumination
at an incident light intensity of 20 W/m2 provided by
white fluoresent lamps. The imsecticide Polytrin was
added at time-zero to cyanobacterial cultures, the concen-
trations used were . 0.063(1/16), 0.125 (1/8), 0.25 (1/4)
0.5(1/2), 1.0 and 1.5 recommended field rate (0.5 ml

200 EC/L). Experiments were repeated at least twice.
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Cells were harvested by contrifugation at  Lhe ond of
the exponential growth phase, the harvested cells were
washed twice with distilled water.

Growth was determined in terms of {(mg dry wt/l100 mi

culture} following drying for 24 hours at ro "C.

Analytical methods:

Total carbohydrates were estimated by the phenol
qu..phuric acid reagent and calibrated «j,ainst glocose
standard (Dubeis et al, 1956).

Intracellular ion cconecentrations were analyzed from
the dried algal cells which were powedered and digested
in nitric-perchleric-sulphuric acid. Phosphorus was
analyzed using the vanadatomolybdate colerimetric method,

{(Chapman and Prott, 1978).

Mg, Fe, Mn, 2Zn, and Cu were determined by atomic
absorption spectrophotometry. K and MNa were estimated
by flame photometry (Jackson, 1967).

Nitregen was measured by kjeldahl method (Jackson, 1967).

Results

Effect of Polytrin on the growth of algae:

Growth of Anabaena oryzae and Tolypothrix tenuis

in the presence of different insecticide concentrations

in the medium (Table 1) showed that, growth was slightly
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-at 1.5 field rate.

reduced at Jow insecticide concentrateins (0,063 o 0.125
of the recommended field rate) H0.4% - 72.2% ol control
culture, but rapid decrease in growth was observed at
higher concentrations. Minimal growth of 20.3% and 2H4.5%
in dry weight was obtained at 1.5 and 1.0 Ffield rate
for A.orvzae, while the corresponding values for T.tenuis
amounted only to 0% and 9.5%. ({Table 1). The insecticide

caused also yellowing of some Anabaena cells after growth

Effeqt of Polytrin on cell composition of carbohydrates

and nutrient elements:
R

Polytrin had a detectable effect on the growth
of A.oryzae and T. tenuis at concentrations greater
than 0.25 field rate. Analysis of organisms exposed
to all used concentration of insecticide ({Tables 2,3
& 4]. revealed marked differences in the content of
carbohydrate, macro and micro-elements as compared to

untreated organisms in the exponential phase of growth.

Table 2, shows that Polytrin caused inhibition
of nitrogen fixation. The nitrogen content of both
strains were gradually reduced by concentration and

amounted to 56.7% and 0% of the control for A. oryzae

“.and T. tenuis respectively at 1.5 redommended [ield

rate. .
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Total carbohydrate content of algal oells increased
with increasing the insecticide concentrations (Table2)
reaching about twice the control wvalue at 1.5 field
rate in A.oryzae, while growth of T.tenuis was inhibited

completely at -that concentration.

Analysis of +the intracellular macrozlements of
A.oryzae (Table 3 ) showed a slight risa in K content
at low concentration and a2 marksd redection at kigher
concentrations from 8.25 recommended field rate upwards,
while the marked reduction in K content with T.tenuis

began from the least corncentration 0.063 field rate.

Slight rise in P aﬁd Mg content was observed at
low concentration followed by decrease at higher applica-
tion in both strains.

Na did not show clear dependence on the insecticide
concentration. ZIn, Cu and Mn content showed scme rise

with Polytrin concentrations in both studied organisms.

Discussion

A comparison of the effect of used concentrations

of Polytrin on cell growth and adaptation in A.oryzae

and T.tenuis reveals that Anabaena oryzae is more tolerant

to the used concentratiens than Tolypothrix tenuis.

Inhibition was observed at concentrations greater than
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0.25 ficld rate. This result is similar to some previous
observations on ther pesticides. Wright et al, (1977)

showed that S ppum. of the herbicide propanil prevented

the growth of BAnpnabaena cylindrica, Tolypothrix tenuis

and Nostoc endophytum in flask cultures. Venkatoraman

& Rajyalakshmi [ 1972 ) observed that, among 10 Anabaena
strains tested for their resistance to Ceresan, 9 could

tolerate 100 ppm but 1 was inhibited by concentrations

higher than 1 ppm, Cylindrospermum sp. was obServed
to be less resistant +to insecticides than aulosira

fertillissima and Plectonema boryanum Singh, {1973).

Under Egyptian conditions (El-Nawawy et al, 1962;
Hamdi et al, 1970; Ibrahim, 1972, and Shalan et al,
1984) showed that most Anabaena strains and Tolypothrix
tenuis were inhibited by high concentrations of wvarious

pesticides not including Polytrin.

The diminution of nitrogem content of A.oryzae
and T.tenuis with Polytrin indicates a decrease in
nitrogenase activity of these organisms. This loss
of activity could reflect a high turn over for some
protein (s) involved in Ny fixation ( Romos et al, 1985).
Pesticides generally appear to limit Na-fixing capac}.ties

of blue-greenalgae, thereby affecting the overall nitregen

economy of scils (DA Silva et al, 1975; Eid et al, 1962;
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El=-Nawawy ol dhad i, D0y Mg, 29 fhrahim, 1972

and Inger, 1970).

Total carkaohyal'ate content of A.oryxu and T.renuis
rose with increasing Polytrin cancantratisre in rho growth
media. This means that, the cells did not probably
completely lose the capacity for photosynthesis in the
presence of the insecticide. Hamdi et al (1970 j,stated
that, chlorophyll synthesis was stimulated by low levels
of some herbicides. Inc'reased levels of carbohydrates
were typically found in nitrogen starved cyanobacteria
(Allen & Smith, 1969 and Romos, 1985). Accumulation
0f carbohydrates could scmehow counteract the negative
effect of the active nilLrogenous metabolites, as it
seems to be the case for the control of nitrate
utilization in the unicellular cyanobacterium Anacysts
(Flores et al, 1983; Espin et al, 1982; Merrick, 1982).
El-Mokadem et 41 (1988) in a previous work have found
more accumulation of carbohydrate ossociated with loss

of nitrogen content in Anabaena oryzae grown under more

saline conditions.

The elemental analysis of the dried cells revealed
that, the algae exhibited changes in |intracullular
elements with increasing the insecticide, Lyzell et
al, (1985), had stated that N:P ratio affects the growth

rate of cyanobacteria.
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It is recommended that for application of Polytrin
insecticide in near by cotton or other crop fields,
the rate would be adjusted in a manner not to harm the
advantageous cyanobacteria added to rice as biofertilizer

for nitrogen fixation.
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Table 1:Growth of Ansbacna oryzie and. Polypoihrix Lenuis cullures

at different concentiations of Polytrin insectcide.

Polytrin ) Anabaena oryzae Tolypothrix tenuis

o o | h ) “Gu1. povecny T dgv.we/100ml. Crouwen
Control 158 + 13 100% 138 + 17 1008
0.063 REfx.|127 + 14  80.4% 109 + 8 79%
0.0125 " ™ [114 + 18 72.2% 78"+ 9 ' 56.6%
0.25 " " |88 + 10 55.7% 57 + 4 - 41.3%
8.5 (74 4 9 41.5% a0 + 7 29%
1.0 v (45 + 7 28.5% 13 + 3 9.5%
1.5 “e |32 +5 20.3% Dead | 0

Growth percent: calculated with reference to control growth as

100%; valves based on mg. dry wt./100 ml culture
the values are the mean of three independent

observations.

R.f.r. : Recommended field rate.

Women's Coll. Ann. Rev.
Vol. 15 (1950).
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Table 2: Fffect of Polytrin insecticide on the intra-

cullular ecarbohydrate apd nitrogen content of

Anabaena oryzae and Tolypothrix tenuis. (Cultures

grown with and without Pelytrin untill rate

logarthmie phase).

PFolytrin Anabaena oryzae Tolypothrix tenuis
concentration Carbohydrates Total carbohydrates  7otal

nitrogen nitreogen
Control 13.4 5.82 21.2 7.38
0.063 R.F.r 17.8 5.31 26.3 6.39
0.125 = =« 15.3 5.3 2B.3 5.42
0.25 won 19.5 5.3 28.1 5.28
0.5 uon 22.7 4.91 30.4 5.52
1.0 .o 25.0 4,41 29.8 4.16
1.5 o 26.3 3.35 -—= -—-

2
R.f.r Recoq;nded field rate
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Table 3: Effect of Polytrin insecticide on the intra-

cellular macro & micre elements of Anabaena

oryzae.

p K Na Mg Fe. Mn Zn Cu

Treatment
mg./g .dry weight ‘uwg./g. dry weight

Control 11.6{14.8[0.,14]6.9 |192.2(83.95[82.0 |24.¢
0.063 R.f.r|13.9(17.7l0.14|7.5 |128.1{62.1 [57.6 |25.3

o 0.125 v 12.6116.5/0.2817.2 ;138.1|73.0 |57.0 [20.0

0.25 v » f7.2| 0.7/0.14{5.2 | 73.0|87.9 |161.0|32.0
0.5 » = 6.6| 0.8|0.14)3.8 |64.4 {120.5(116.2(34.7
1.0 o | 5.5 0.1]0.14{4.0 |61.9 |151.5[140.6(61.3
% a o 4.9] 0.2|0.24(4.2 |48.3 | 93.5[126.0({49.3

R.f.r : Recommended field rate.
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Table 4: Effect of Polytrin insecticide on the intracellular

macro and micro elements of Tolypothrix tenuis

P X Na Mg | Fe Mn Zn Cu .

Treatment
mg./g .dry wt. : pg-/g. dry wt.

Control 11.1|3.5 [0.21(4.5 ] 222. |58.4 ;51 50
0.063R.f.r |14.7}0.4 |0.28/5.8 | 291. l98.1 | 132 | 62
g.125 " " 14.210.5 |0.56l6.4 | 277 9g.1 | 127 54
0.250 " " 4.7]0.5 |0.56]1.9 96.1| 65.4 | 117 50
0.500 ™ " .5.1j0.3 (0.38]2.1 (117 62.5 | 164 80

r.00 "™ % HN. D. N.| D.

1.5 L I -— —— —— — — —_— —— -

R.E. r: Recommended. field rate
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Cytological Effects of Water Extracts of iledicinal
1 8 Plants in Lgypt.
Mitotic Disturbances Indwced by Water Extract of

Cymbopogon preximus {Helfa barr) on Viei:; fsba .

Zakia li. Adam™ and  Odeite R. TFa..

k Boteny Department, Women's Coll, ar-:
Ain Shams Univ,, Heliopolis, Cairo, L. .y_*

Au,

o

=% Laboratory of Genetics and Cytology, ha..unal Research
Centre, Dokki, Cairo, Egypt.

Introduction

Because of the ever incressing use of water extricis
of nedicinal planvs in curing diseases inatend of the
synthetic drugs, care must be teken to eveid harmful
effect which may arise from wrong or extre usage. The
cytological effects of the crude Water extracts of medi-
cinal plants may cause undesired heritable changes. Sonme

cytologiéts tried to investigate the response of dividing

cells to plant extracts, emong them Keclk and Hoffmann (1951),

Kato (1957), Terkowske (1971), Shehab end Adsm {1981,1583),
Adam and Rashad (1984, 1985) and Adam and El-Nahes (1988).

In this survey, the mitotic effect of Cymhopogon proximus

extract was studied on roota of Viecle faba., Cymboporon proximus

(Halfa varr), is a perennial aromatic grass belonging to family

-345-



Women's Coll. Ann. Rev.
Vol, 15 (1980},

gramineae. It is widely grown in upper Egypt (Tackholm
1974). The grass extract is used by the inhabiisnts =s

carmingtive, diuretic and urinary entiseptic,

! : ) liaterials and Hethods

The plant exirsct was prepared by boiling 1,2 and 3 em

of Cymbopogon proximus in 100 ml tap water for 10 minutes.

The evaporated water was replaced by tap water to original

volume (100 ml), The extract was decanted while hot.

Vicia fabe seeds, v. CGiza 2, were sawn in saw dust,
¥hen the roois were 1.5 - 3 cm in length, they were +ireested
with the different concenirations of the extract (1,2 and

3 %), for 4 hours. Tap water was used for the contrel exXp-

eriment,

Another group of Vicia faba roots were immersed in
1 % extract for 24 and 4B hours, The 1 % conceniration

1s commonly used for preperation of Cymbooozon proximus

., beverage (tea spoonful/200 ml water).

Three replicates, three roots/each were used for each

treatment. After itreatments, the roots were cut and fixed

o
=

in Carnoy's rixative. Obszervetions were made Ffrom perumanent

leuco basic fuchsin stained preparations., Mitotic index (141)
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was calculated as the number of dividirg ¢ells/1000 counted

cells. The deta were anelyzed according tc the t-test.

Results and Discus=_oxn

The data scored in Table (1) showed that zi. tisatments
affected NI negatively, the decline was not s*gniflzénz ino
short hours_of treatment (4 hours). The efrcct was about
significance in roots treated for 24 howrs and highly sig-
nificant after 48 hours tremtment with 1 % extraci. Otiaer
plent extracts proved to be mitodepressive such as water
extracts ef : Sonchus, Chencpediua, Crisum and Hedicago

(Bukolova and Stepanova, 1972), Luvinus termig extract

(Sheheb and Adam 1981) end Datura innoxia end Hyosc¢vamus

muticus extract (Shehsb ef 21.. 1983},

The results show that the reduced mitetic activity may
be aseribed o partial blockage of DNA oyntkesis, thus mini-
mizing the number of cells antering mitesis rather thar hind-
ering spindle formatien. Table (1), showed a2lac that analysis
of frequency of mitotic phases; polnts to a preprophasic action.
It manifested itself in the decrezse of the pumber of muclel
entering prophase, This effect leads to increase in percentage
of metaphases and anatelophases over those of ﬁhe control in
scme treatments.Eubink (1966), ascribed the increased percent-

ages of phzses to be due torprolonzed duration of 1t.-
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Table (2) indicatesthet,all treatments with the -
extract induced significanl percenteges of ebnormal
dividing cells, its values increesed with increasse of
concentration end time of ireatments, The maximum per-
centagé of abnormal dividing scored was 36.71 &% after

- 48 hour treatment with 1 % exiract, and the least was
. 13.88 % efter 4 hour +trestment with 1 % extract. It
o was also obvious - - that, metephase stage was

o the most affected and the least was prophase stage.

These results led us to opine tha;,@ymbopoﬂon proximnusg

extract has er accumulative effect in inducticn of chromoe
somel ebnormalities, TFrom Table (3) it is evident thai, the
most frequent types of irregularities, occured in the form
of pticky chromosomes (Fig, 1) resulting from,liquifaction
of the chromatin materiel. This effect leads to hinderance
' of normal seperation. A maeximum value atteined (72,39 %)
followed 48 hour treatment with 1 % extract, Disturbency

of chromosome orientationyeither in metephese (Fig. 2) or
}i anaphase, was also @ common abnormelity which may be the

)i result of, affecting the centromere aciivity or the spindle
fibres. Similer results were reported by Adem and Rashad
(1985) treating Vicia faba root tip cells with Ammi visnags

water extract. Selim et gl. (1981) refered this type of

abnorzality to be due to;spinﬁle‘interruptions caused

by ireatment. Legging chromosomes in metaphase (Fig. 3) and
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enaphase (Fig. 4) end chromosome bridges were ulso recorded
but with lower frequencies. Despiralizetion, disgeocnal ori-
entation of chromoscmes sné chromosome fregmenietion were

scarcely scored in some treatseniz (Taile Ji.

The present results revemled that,Cymbopogon DProximus

extrect resembles other plent extrecis .u inductien of mitotic
irregulariiies specielly on incressing cnnceniretion and time
of treatment, In this respect it resembles the so called mito-

tic poisons(D'Amato 1954).

Sunmary

The present invesiigation concern the influence of the

water extract of Cymboporon proximus {(Ha.fe barr) on the -

mitosie in roots of Vicla faba. A1l the used concentrations
ceused mitolic delay, the nction of the long durations was
sigpificent. The extract elso brought about significant

percentage of abnormel dividing cells.

The effect of the extract mey be determined as prepro-
phasic., The number of prophases decreased while metaphases
and enatelophasesincreased., The extract induced & number
of chromosomel irregularities such as stickiness, disturbancy,

lagging chromosomes and bridges,
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Table (1) : Mitotic index and frequency of the mitotic

3

Cymboposon proximus extract.

stages in Vieia faba roots treated with

-354-

Interphase cells No. of . Mitotic mwmmmm
Treatment = = =  ——cmememe——e——————eee— e dividing MI + S. E. - -
Po tal NHo. % cells Prophase Metaphase Ana-
abn. abn, % % telophase %
I. Root-trentment for 4 hras, with :
1. 3 % ext. 9751 521 5.31 819 TT.44 + 13,46 43.03 24.99 31.97
2. 2 % ext. 9235 122 1.31 818 81.26 + 4.15 42.13 23.89 33.99
3. 1 % ext. 9150 56 0.61 T80 H8.50 + 5.66 44.49 27.38 28,13
Control 9569 _ 68 0.67 1024 96.60 + 4.04 45 .89 22.25 31.86
II. Ropt-treatment with 1 % ext. for :
1. 24 hrs. 9000 12 0,12 532 55.80 + 2,21 aT.87 24.04 38.10
Control 9000 i D.08 1789 80.48 + T.60 45,81 24.43 29.75
2. 48 hrs. 9000 3 0.03 368 39.27% 2.83 28.77 31.14 40.09
Control 9000 - 2 0.02 648 &7.15 4+ 2.25 #40,07 22.93 37.00

## Significent to control at 0.0l level of probability (i-test}.
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Table {2) : Totanl percenlbage of abnormalities and its distribubtion in the mitotiec stages
of Vicin fabha treated with Cymboposgon proximus extract.

———— i o ko Al g o e e e e e e el e B ek e e i - ———

pividing cells % of abn. in mitotic stages
Treatment T 4 Tt T T -ooTTrT - =T -
o . wn_u "o n . Ana-
Total abn. abn., * 5.E. Prophase Hetaphese telophase

— i ——— —— e e R Ll L e LR el Lol Sy ————

I. Root=trentment for 4 hra. with :

1. 3 % ext. 819 156 20.27%+ 4.78 1.62 33.38 33.86
2. 2 % ext. 818 151 18.70%+ 1.93 0.55 32.58 31.42
3. 1 % ext. 780 108 13.85°+ 1.70 0.55 27.80 21,22
Control 1024 17 1.67 + 0.23 0.18 3.58 2,78 L
| 7
II. Root-treatment with 1 % ext. for :
1. 24 hrs. 532 162 30.63%+ 2.20 16.24 48.68 33.60
Control 789 )6 4.61 + 0.50 1.43 7.45 8.06
2. 48 hrs. 368 134 36.71%+ 2.48 21.32 69.96 23.01
Control 648 3] 4.84 + 2.00 4.56 4,01 5.69

A el e et Wi e e g ] el . e ek S S — e ——— - — ———

® Significani to control at 0.05 level of prodability (t-test),
=% Bignificant to control at 0.01 level of probability {t-test).

= — A ————
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Table (3) : Percentege of the different types ol abnormalities relative to the number of

abnormal dividing cells in Vicia faba after treatme

extract.

e e . e e Y g et o —_——

nt with Cymbopagon proximus

No. of

. . . . Diagonal
reatment abn. Stick, Dist, Lag. Brid. Despiral. Anaph.
eatm dividing % % % % % %

cells
T. Root~treatment for 4 hrz., with :
1. 3 % ext. 156 69.23 16.03 T.05 q.om - -
2. 2 % ext. 151 - 29.80 45.03 13.25 9.93 - -
3. 1 % ext. 108 57.41 25.93 10.19 6.48 - -
II. Root-~treatment with 1 % ext. for :
1. 24 hrs. 162 54,32 23.46 2.47 3.70 16.1Q -
2. 48 hrs. 134 72.39  15.67 0,75  0.75 3,73 6.72

ke e e

s

0.64
Hcmm

A e i e e A g ot T e o g N g S e o T B - g S e T ey
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n? Figs. 1~4 : Sticky metaphase (1), disturbed metaphase (2) and
o lagging chromosome in metephese (3) and anaphese(4)

after :
1, Root treatment for 4 hours with :
a) 1 % extract (Fig. 4).
: b) 2 % extract (Figs. 2,3).
= 2. Root treatment for 48 hours with 1 % extract
(Fig. 1).
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Growth and Development of RBeet Seedlings Cultured

in Media of Different Levels of N and P Ions.

_19.

T.A. Hathou:z and E.M. Nafie
Girls College - Ain Shams University

Cairce - U,A.R. -

Abstract: Studies were made to elucidate the effect
of varying N/P ratiocs in the culture media on growth,
uptake and accumulation of, nutrient ions, and assimila-
tion of nitrate. Increasing nitrate or phosphate ion
Concentration and Xkeeping the concentration of other
ions constant in the culture med%a, resulted in increased
growth accompanied by increased uptake and accumulaticn
of nutrient ions in the seedlings except Ca and NOj3
ions. The assimilation of nitrate ions also increased.
The stimulation of all these processes wWere more
- enhanced with nitrate than with phosphate concentra-
tions although the concentration of POj ion was much

higher than that of NDO3 ion in the culture media.
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Introduction

"he effect of different concentrations of N and
P in the nutritive media on growth and metabalism of
several plants'have been studied by many workers. Thus

Cole et al.(1963), studying the effects of N on P uptake

L]
1
1
]

fq and metabolism of corn seedlings, suggested a connection
: between P uptake and N metbolism, and they wWere of the
1
i opinion that the increase in P uptake rates may reflect
1 . . . S
i higher levels on N-intermediates. Nosseir and Spiridinov

(1965} found that the progressive increase of N over

.,

THEL

P concentration in the nutritive media of Phaseolus

e
P

seedlings stimulated the uptake of P3 as well as N-
metabolism of seedlings. Alsc Nosseir and Hathout (1370)
found that increases in M concentration in the culture
media of s5weet potate tuber discs stimulated the rate
of P uptake. Dumbroff and Michel (1967} found that
increasing of P in the nutritive media of pine seedlings
stimulated the wuptake of N and other ions with
simultaneous increases in growth and development and
that such increases were dependent on the increases

of N and P levels in the nutritive media.

Truog et al. (1947} and Wosseir (1972) found a

positive correlation batween P and Mg contents of pea

seedlings under different nputritional conditions, cthus

-359-
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supporting the theory that Mg serves as carrier of P
within the plant. In contrast, Dumbroff and Michel
(1967) found no relationship between Mg and P uptake

and accumulation in pine seedlings.

The purpose of the present study was to determine
the effect of different levels of M and P irn the nutritive
media on some physiological activities, wviz., growth,

uptake and accumulatien of nutrient elements.

Materials and Methods

S5eeds of beet ( Beta vulgaris cultivar "Bettrave")

were provided by the Ministry of Agriculture, Egypt.
Seven lets of beet seed bachee were used, each of which
were washed in running water for 8 hr, rinsed in 70%
ethyl al¢ochel for surface sterilization (Hatataet al.
1978) washed several times with sterile distilled water
and then distributed in 1large sterilised Petri-dish
containing two filter papers pre-meoistened with 20 ml
S5terile distilled water. The dishes were transferred
to a 1lightened, thermostatically controlled incubator
at a constant temperature (25°C) and light intensity
(6000 Lux) (Nosseir, 1968). At the 10th day of the
coemmencement of the experiment 12 samples each composed

of 50 beet seedlings were transferred to 12 sterilised
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AT T . . ] )
glass vessel~) eagp,ﬁsitted with sintercd glass bubbler

and cgg;rlning 54Y ml water or different culture solutions
[

L}

4 /H/fﬁf a} Wormal Hoagland designated as NjsP) solution.

fr' b} Normal Hoagland + 0.002 M MNaNO3 designated as
i{ N17P] solution.

ﬁ ¢) Normal Hoagland + 0.005 M HNaNO3 designated as
4 N2gP] solution.

g d} Normal Hoagland + 0.002 M NaHpP04 designated as
g N15P3 solution.

4

S e) Normal Hoagland + 0.004 M NaH;PO4 designated as

N15P5 solutiomn.

. samples were distributed in their culturad media as follows:
jj Sample Mo Treatment

i

i

4 1:2 500 ml of distilled water

o _
=4 3: 4 500 ml of NjgP) solution

j 5: 6 500 ml of Nj7Py solution
i 7:8 500 ml of NzgP; sclution
g 9 : 10 500 ml of NyjgP3 solution
ﬂ 1l - 12 500 ml of NjgPs solution
]
A
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At the end of the experiment which lasted 7 days,
the seedlings of each sample were taken out, washed
with distilled water, drxied gently with blotting paper
then laid on squared paper For estimation of their linear
growth; The samples were then air dried and weighed.
aAfter that, the samples were ground to a fine powder
from which weights were taken and used to esrimate their
nutrient elements. Also the media were suampled at the
end of the experiment and used for the anmalysis of their
mineral compesition. Phosphate ion was determined
calerimetrically using molybdinum reagent together with
SnCly solution (MNosseir, 1968). For nitrate determinaticon
a known weight of Ethe powdered dry matter (100 mgm)
is dissolved in 20 ml of 2% acetic acid solutien. The
mixture is then [Eiltered and the filtrate is completed
to 40 ml frem which samples were determined
calorimetrically using disulphophenolic acid

{Peterburgski, 1954).

Potassium ion was determined by means o©of the flame
photometer .

Ca and Mg were determined by titration against trilon
according to the method adopted by Verugina (1956).
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- . Results

Growth and development of beet seedlings aerated in

culture media having different levels of Np3j and POgiens.

The total dry weight and the mean length of 50
beet seedlings cultured for 7 days in distilled watex
or Hoagland solution alone and in combination with
different NO3 and PO4 levels are shown in Fig.{l). It
is clear from this figure that beet seedlings cultured
in Hoagland solution alone and in combination with
different levels of NC3 or POy, ions have aguired much
greater dry weights or linear growth rates over those
of control seedlings and that the increase Idue to the
presence of excess NO3 ions was much higﬁer than that
due to the presence of excess POy ions in the external
culture media. In seedlings cultured in control solution
{NjgP7) the total dry weight recorded for 50 beet
seed.lings was 288.7 mgm as a mean value of 4 replicate
samples while the mean length of these 50 beet seedlings
was 5.8 om. Increasing the concentration of nitrate
ions in the culture media by 13% and 26% and keeping
the concentrations of all other ions caused increased
of 28.4% and 35.2% in the <total dry weight of the
seedlings respectively over that of control seedlings

and this was accompained by highly significant increases
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Total dry weight of 50 seedlings (p gm)

400 }
o wetdt®
Total ard
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P 3 1 1 3 5
Relative concentration of N or P solutions {mM)
Fig.{(l): Total dry weight (in mgps ) and mean length

{in ecm) of 50 beet seedlings cultured for
7 days in 500 ml distilled water or Hoagland
solution alone and in combination with different
Noj & PO4 levels.
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of 19.0% and 29.3% in the linear growth of the seedlings.
Also increasing the concentration of phosphate 1ions
in the culture media by 200% and 400% and keeping the
concentration of all other ions remaining constant,
caused increases of 7.5% and 17.9% in the total dry
weight of the seedlings respectively over that of control

samples and this was accompanied by significant increases

of 6.9% and 13.8% in the linear growth of the seedlings.

Thus with both nitrate and phosphate increments
in the culture media, the total growth rates of beet
seedlings were increased. Such increases were enhanced
by further increase in concentration of either of these
ions in the nutritive media and that the increases due
to increments of nitrate ions were more pronounced than
those due to PC4 ion increments in spite of the presence
of much higher concentrations of the latter ions over

those of the former ions in the culture media.

Uptake and accumulation of nutrient elements and assimila-

tion of nitrate as affected by different levels of NCj

and POy ions _n the nutritive media.

Fig. (2} shows the relation between the relative
concentration of NO3 or P04 ions in the culture media

ard the element uptake per total dry weight of 50 beet
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seedlings. It is clear that increasing the concenkration
of NO03 ioms in the nutritive media by 13% and keeping
the_cpncentratio‘_n aof all other ions remaining constant,
resul‘Eed Ain inc:rl_eases in uptake of K, Mg, PO4q and NO3
ioné by £2.8% 34.4%, 39.9% and 34.7% respectively over
those of contrq;l seedlings cultured in NjgP; solutieon
with .a Ez.imultaneous reduction in Ca uptake by 37.4%
below thél: oE. controls. By further increase in NOj
ian conce'ntratio;n in the culture media by 26%, further
increase in uptakes of K, Mg, PO4 and NOj ions reaching
126.7%, 54.1% 62.5% and 75.6% respectively over those
of cantrols wefe obtained with simultaneous Eurther
reduction- in Ca upl:'ake.by 63.6% below that of control
seédlingsl. On. the other hand, increasing the
concentration of phosphate ions in the nutritive media
py 200% resulted in increases in uptakes of K, Mg, P04
and HOq ions by 26.7%, 27.8%, 153.7% and 3.4% respectively
over those of cont_rol in MH1gP} solution with a
simultancous reduction in Ca uptake by 3% below that
of controls. By further increase in PO4q ion concentration
in the culture media by 400% further increases in uptakes
or K, Mg. _PO‘;_ and HO3 ions reaching amounts of 36.2%,
28.6%, 160.8% nd B8.3% respectiyrely over those of control
in NjgPj, solution with a simultaneous further reduction
in Ca uptake by 7.8% belaw that of controls were obtained.

From the above results, it can be concluded chat cthe
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increases in uptake of nutrient elements and the
simultaneous decrease in Ca uptake were proportional
to the concentration of either nitrate or phosphate
ions in the culture media and that the ircreases due
to presence of KO3 ions were greater than those due
to the presence of PO4 ions in spite of the muchk higher
concentration of the latter over those of tre former

ions in the culture media.

As regards the interrelationship among nutrient
ions as being occurred in beet seedlings consequent
to their feeding with culture media having different
concentrations ¢f NO3 and PO4 ions and hence different
N/P rations, Fig.(3) was designated to show the mineral
compositionand changes in mgms per total dry weight of
50 seedlings as compared with controls cultured in NjsPp
soluticn. From Pig. (3), it 1is clear that increasing
nitrate or phosphate ion concentration in cthe culture
media, the accumulation resulting f£from absorption of
all nutrient elements by beet seedlings were increased
except Ca and nitrate ions which were decreased. Such
changes were shown to be proportional to the concentra-
tion of KO3y and PO4q ions in the culture media. Fig.

' {4) represents the relation between N/P ratios in beet
seedlings and the same ratio in the corresponding
nutritive media. It is clear that N/P ratio found in

control seedlings was 9.9 corresponding to ratio of
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Relation between N/P ratios in the oulture media of 50 beet seedlings

aerated for 7 days in Hoaglend =solution alone or in comblnatlon with

different NO3 or HOh levels in the culture media and corresponding

ratics found in the tissues, (Means of 4 replicate samples), :
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15/1 Found in the respuctive media. Increasing the
concentration of NC3 ion in the external solution and
keeping the concentration of all other ions remaining
constant led to high N/P ratio in the media but to low
N/P ratios in the respective beet seedlings. On the
other hand increasing the PD4 ion concentration in the
culture madia under similar conditions, led to low N/P
ratio in the nputritive media accompanied by parallel
ratios in the respective media indicating that the
accumulation of NO3 or PQ4 ions in beet seedlings was
dependent on the concentration of these iens in their
culture media. However, the divergent relationship
between N/P ratios in beet ssedlings and their respective
culture media having progressive increases in NOj ions
might be due to the variations that took place in nitrate
assimilation under such nutritional conditions. The
nitrate assimilated by beet seedlings cultured in nedia
having different N/P ratios is represented by Fig. (51}
in mgms per total dry weight of 50 beet seedlings. It
also shows the increéses in the assimilated nitrate
ions due to the presence of different concentrations
of nitrate or phosphate ions in the culture media. It
is clear that control beet seedlings assimilated 31.9
mgms nitrate per total dry weight of 50 seedlings.
Increasing the concentration of nitrate ien in the culture

media by 13% and 26% and keeping the concentration of

all other ions remaining constant resnlted in increases

-371-

e —— e e o



ol 50 seedlings

Mgm nrirale assimiatedftotal dry weight

Women's Coll. Ann. Rev.

Vol. 15 (1990},

246}

YT

210,
120

Jor

L —e, 1 L

-372-

N 20 : 17 15 15 15
P 1 1 1 3 5
Relative concentration of N or P in solulion (mM)

Fig. {5): Assimilation cf mitrate lons awnthe total dry wo. cf 50 beed
segdlings culdured for 7 days in Hoegland solution alcne a2nd in
comhbinstion with different levels of nitrate or phozphate ions.
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of 274% and 632% respectively in nitrate assimilation

R L

[

over that of control seedlings leading to low accumulation
of nitrate ions in the tissues and hence the low N/P
ratios in the tissues in spite of high N/P ratios in

the culture media.

In such case, it seems that the rate of nitrate
assimilation goes Faster than the rate of its
accumulation. Alsc increasing the concentration of
P04 ions by 200% and 400%‘)under similar conditions,
causes 78% and 99% inecreases in nitrate assimilations
over that of c¢ontrol seedlings. Here the rate of nitrate

assimilation goes parallel to the amount absorbed.

Discussion

Growth and development of beet seedlings aerated in

culture media having differenkt levels of P04 _and NODj

The close relationship that existed between total
growth and nitrate or phosphate as well as other nutrient
elements can be seen by comparing the total growth of
the seedlings cultured in different levels of NO3 or
P04 with those of control seedlings cultufed in normal
nutrient solution (NjgP;). For both nitrate and phosphate
ions, the increases in total growth of the seedlings

4
were sktimulated by the increase of concentrations of
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either of these ions in the nutritive media., Here growth
was observed to be related to the uptake and accumulation
of nutrient ions expect Ca and nitrate. Ca is not shown,
in the present work, to be related to growth, since
increases in growth rates were accompanied by low
accumulation ¢f Ca in the tissues. Also nitrate
accumulation was low in spite of its high uptake from
the nutrient solution. The low _accumulation of nitrate
ion in the tissues is actually due to its assimilation
and its incorporation in the synthesis of .organic
nitrogenous compounds. The above results were found

concordant with the results of many workers.

Cole et al.(1963) found that N or P increments
in the nutritive media caused significant increases
in the growth of corn seedligs auggesting - a connection
between N and P metabolism and that increases in P levels
in the tissues may reflect higher levals of
N-intermediates. Nosseir and Hathout (1970) Ffound that
increases in the N concentration of the culture media
stimulated the uptake and accumulation of P in sweet-
potato tuber discs. However, Dumbroff and Michel (1967)
found that increments ©f P in the nutrient solution
of pine seedlings stimulated growth and development
of these seedlings with simultaneous accumulation "of

N and other ions especially Mg and K. Also growth of
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these seedlings was dependent on the increases of N

& P levels in the pnutritive media.

Uptake and accumulation of nutrient elements and nitrate

agsimilation as affected by different levels of NOj

and P04 in the nutritive media.

It is clear from Fig. (2) that increasing the
concentration of NC3 ions in the nutritive media by
13% and 33% over controls and keeping the concentration
of other ions remaining constant, resulted in progressive
increases in uwptakes of K, Poy, Mg and NO3 ions, and
in preogressive decreases in Ca uptake. The increases
in wptake of nutrient ions and simultaneous decrease
in Ca uptake were proportional to the ccncentratiqn
of the NO3 ions in the nutritive media. These results
not only indicate that the absorption of nitrate was
dependent on its concentration in the nutritive media,
but also indicate the connection between N uptake and

uptake of other ions.

On the other hand, increasing the concentration
of PO4 ion in the nutritive media by 200% and 400% over
controls resulted ‘én progressive increases in K, Mg,
PO4 and NOj uptakes ard in progressive decrease in Ca
uptake. All these processes were fournd dependent on

the concentration of POg ions in the nutritive media.

-
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These results indicate the connection between POg4 uptake
and the uptake of other jons sharing in the metabolism
of beet seedlings. From Fig. (3} it is clear that the
accumulation of all dions was increased oOver controls
except Ca and nitrate jons which were decreased. But
the changes due to the presence of excess NO3 ions were
more pronounced than due to the presence of excess POy
and that these changes Wwere proportional to the
concentration of POg or KO3 ions in the nutritive media.
The decrease in nitrate accumulation in spite of the
associated increase in its absorption is presumably
due to its assimilation and disappearance from the tissue
consequent te its incorporation in the synthesis of
nitrogenous compounds. These results might receive
emphasis from the work of vichery et al. (1936} who
found that the NO3-N supply to beet plants resuited
in the formation of organic nitrogencus compounds mainly
proteins. Alse Said & E1 Shishiny {1549) found that
Nitrate-N plays the major role in the synthesis of protein
in radish recot tissues. Nosseir (1972) came to the
same conclusion using Ppea seedlings. The positive
correlation between uptake and accumulation of N and
those of P by beet seediings clearly show the connection
between the uptake and metabolism of N and P. Such
correlation was also. shown by HNossiex and Spiridinov

(1965) using Phaseolus seedlings, MNosseir & Hathout
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{1970) using sweet potato and Nosseir (1972} using

pea seedlings.

From Fig. {4) it is clear that N/P ratio found
in control seedlings is 9.9 corresponding to 15/1 found
in the respective culture media. Increasing the
concentration of NO3-N in the external media and keeping
the concentration of the other ions remaining constant
led to high N/P ratic in the media but to low N/P ratios
in the respective beet seedlings. On the other handf
increasing the P04 ion concentration in the nutritive
media under similar conditions led to low N/P ratios
in the nutritive media accompanied by parallel ratios

in the respective seedlings.

In this respect, beet seedlings behaved like pine
seedlings since Dumbroff and Michel (1967) found parallel
correlation between N/P ratios in the pine seedlings

and their culture media.
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Further studies on the potency of certain
digestive enzymes prepared from the white rat
treated with the chemical insecticide "tamarca®

. By
L . ANWAT s S&id (Ph.D.)
Faculty of Education , Ain Shams Univ. Cairo,Egypt.

3
Introduction

The present work is a part of a series of investi-

LIRS

gations which deal with the effect of the chemical insecti-
cides on the physiology of digestion. Gabr and Said (1972,
o  4,B,C.) on & study which concerns the effect of some chemi-
cal insecficides (DDbT, lindane end malathione) on the peptic
and oxyntic cells in mammals, found that these insectici-
des have e hazardous effect on the structure and function
of these cells. In 1972, Gabr et al. studied the effect of
, the previously mentioned insecticides on the poteﬁcy of
certain digestive enzymes (pepsin, trypsin, salivary an&

pancreatic amylase and pancreatic lipase) in the white rat

Rattus rattus. They found the potencies of those enzymes

showed a considerable reduction. Said (1979), carried out

experiments on the white rat Rattus rattus to etudy the

effect of DDP, lindane and malathiome on the potency of

bl T L

oertain digestive enzymes (maltase and dipeptidase), He
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found a reductics in the potencises of these enzymes, In
1981, Said experimented the previously mentioned insecti-
cides on the potency of certain digestive enzymes prepared
from the domestic pigeon Columba livia domestica. The

- enzymes are liver esterase, ileum esterase and pancreatic
lipase. The doses applied were 1/10,)/100§1/2000 of the
approximate lethal dosel(high dose) for eacq of these
chemicel insecticides. The enzymes of the 1/10 high dosed
treated animals showed a considerable reduction in their
potenciesr The enzymes of the 1/1000 high dosed treated

ad 'imals showed a lower reduction in their potencies.

In this work it is aimed to see the effect of the
chemical insecticide "tamaron" on the potency of certdin
digestive enzymos (pancrestic lipase, ileunm dipeptidase

and ileim maltase) in the white rat Rattus rattus.

Material and ietbods

A- Preparation of enzyme solution:

The gnimals used through this atudy were adult male
white rats (Rattus rattus) weighing about 130 g each. 211
the animala were kept on the Samé normal diet (boread,”

wilk(NIDO) and water), durlng the experiment, to avoid

¥ The trem potency designates the change in the sctivity
of the snzyme prepared from insectieide trpated animals.,
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the probable interference of the effect of food kind., The
unimals were kept in the laboratory in cages about onpe
week before use. In each experiment not lesg than 30
animals were used after killing them by a blow on their
beads., Certuin hydrolytic enzymes (pancreatic lipase,ileum
dipeptidase and ileum mzaltese) were prepared from thesrfgjﬁtrai
(-filmak.Water extracts of fresh pancreatic extract (1:10) and
intestinal wucosa extract (1l:10) were used.

B- Buffers:

4 number of different buffer sclutions were used in
the present work., The nature of each buffer used in the
different experiments 1s indicated in the é&bles giving
the experimental results. Tbe mzaeuroment of the pH 1;":a:.].l.:.t::rs
was done by the B.D.H. capillator.

The error 1n this method
ig pbout Q.05 pH units.

C- ilethods of measurement of the enzyme activity: -

l. Pancreatic lipase

1]
The ametbod of Willstatter et al.{1923) was used in’
Fd

the present work. The digestive mixture (total volume 1.5

¢.c.) had the following composition.
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Usl80 c.c. polive oil A

0,500 g¢.c. U.2H veronal-acetate buffer
0.025 c.c. 2% Ga(}l‘,2

0.025 c.c. 3 % egg albumen

0.310 c.c. dist. B0

2
0,500 c.c. enzyme solution

1.5 c.c. Totdl volume

The incubastion time was one !\cura.!-}? °C.

2+ lleum dipeptidase:

The method of Willst;tter and Waldschmidt-Leitz 1921,
and Willstatter et al. 1926, wss used for measuring dipepti-
dage activity._ The digestive mixture had the following
composition. |

1.0 c.c. 2 % glycyl glycine solution

1.0 c.c. O0.1N veronsl-acetate-HCl buffer

0.5 c.c. dist. Hao ’ . .

1.0 c.e. enzyme solubion '

3.5 c.c. Total volume
The jincubation time was one houi’atZ\'? °C.

3. Ileun maltase:

The method of Hagedorn and Jensen (1922), wéé used

in the present work. The digestive mixture had the follow-

ing composition.
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2.0 ¢.c. G.4 % maltose solution
0.8 c.c¢c, O.IN veronal-pcetate-HCl butfer
0.8 c.c. dist. B0 '

O.4 c.c. enzyme solution

4.0 ¢c.c. Total volume
The digestive mlixture was ipcubated at 37°C for

o exactly 10 minutes. The titration sample was 0.1 ¢.c.

D. Eatimation of the optimal pH values of the ensymes:

All the experiments of the present study were carried -

~out at the optimal pH of the enzymes. The optimal activitves

of pancreatic lipase, ileum dipeptidase and ileum maltase

wers at 7.2, 8.1 and 7.3, respectively (Said 1579).

g, Bftect of the chemical insecticide on the dipestive enzy—

I_I]Eg_i
For studying the effect of tamaron on the potency of

the bydrolytic epzyames, 3 doses (1710, 1/100 énd 1/1000.
high dose) were tested. The high dose in mg/Kg. body weight/
day was 30. This high dose is Very near to the LDé0 for
B tamaron (Haesan, 1983). The animals were given daily the
';f, 1/10 high dose, the 1/100 high dose or the 1/1000 high
L dose orally for 60 days.
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lﬂ:;sults

l. Papcreatic lipase:
Table 1 displays the date which concern tbe potency

of pancreatic lipase prepared from tamaron treated anlamals
.us ¢ompared with those prepared from normul spimuls, The
1/10 high dose reduced the potency frea 0.67 to 0,12

(= 82 % reduction), the 1/100 bigh dose reduced the poten-
cy from 0.65 to 0.39 ( = 40 % reduction) and the 1/1000
bigh dose reduced the potency from 0.63 to 0.43 ( = 32 % ro-

duction). -

2. Ileum dipeptiduse:

Table 2 iﬁdicates the data which concefn the potency
of ileum dipeptidase prepared from tamaron treated animals
a3 compared with those prepared from normal animals. The
1/10 bigh dose reduced the potency from 1.27 to 0.70 (=45%
reduction) and the 1/100 high dose reduced the potency )
trom 1.28 to 0.87 (= 32 % reduction), while the 1/1000 high
dose reduced the potency trom 1.25 to 0.99 (= 21 % reduc-

tion),
3. Ileum maltase:
Tuble 3 shows the data which concern the potency of

ileun maltsse prepared from tameron treated dnimals as

compared with those prepared from normal animals. The

-384~



Waomen's Coll. Ann. Rev.
Vol. 15 (1990).

1/10 high dose reduced the potency from 0.108 to 0.051

( = 53 % reduction), the 1/100 high dose reduced the

potency from 0.106 to 0.066 ( = 38 % reduction) ard the

1/1000 high dose reduced the potency from 0.105 to 0.076
~( = 28 % reduction).

Discussion

The resulgs of the present investigation clearly
show the reduction 1ﬁ the potencies of the digestive en-
zynes {pancrestic iipase, ileum dipeptidase .and ileum
maltase) -extfa:ted from tamaron treated animals. Thesge

- results could be explained as follows:

s5) Tke eniymes of the 1/10 high dose treated animals showed
4 considerabls reduction iu the potencies. It ig clear
that the pencreatic lipase was the most rsduced by this
chemical Insecticide, while ileum dlpeptidaae Sﬁoufcd the

leasr reduotion.

b) The enzymes of the 1/100 high dose treated animalg,
showed the lowest reduction 1n their potencies aa'compared

with their ¢orrespondings for 1/10 high dose treated

animals, .0

cJ The enzymes of the 1/1000 high dose “treated animals,
showed g slight reduction ip their potencies as cOmpared
with their correspondings for 1/10 and 1/100 high dosea
tredited animalg,
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Tue previously menticoned results were in agreement
with those obtained by otber workers dealing with the
effect of certain chemical insecticides on the potency
of the digestive enzymes (Ddwbrovskii et al., 1965;

- Platonove, 1970; Gabr and Sdid, 1972:[; abr et al.,1972;
Amitabha and Konar, 1973; Zakirov et.al., 1974,1975; Said,
1979 and 1981),

L

1
Sumnary
L. The enzymes of 1/10 high dose treated snimals with tamaron
]
showed a considersble reduction in their potencies. The po-
" tencies of pancreatic llpase and ileum maltasa were the

most reduced by tawaron, whlle that of ileum dipeptidase ig

of 8 lower reduction.

2. The enzymes of 1/100 bigh uo&é breated ahimala, showed

8 lower reduction in their potencies than that of 1/10 high
dose treated amizals. The potencies of pancraatic lipase gnd
ileum maltase were the most reducad by tamaron while that

of 1leum dipeptidase is stlll of a lower reductlon.

5. The enzymes of 1/1000 high‘dosa treated ;himals. showed
& lovest reduction in their potencies as compareﬁ with their
correspondlngs for 1/10 and 1/100 hlgh doae treated animals.
. The Frc.se;zt' Sf‘ucf}f is of importance fer c!ah{ymj
one of the prebeble causes of a{jest,pe trowbjes
wfde,!j observed ﬂawad'ys.
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Table 1

The potency of pancreatic lipese of tamaron
treated white rat

Digestive mixture 1.5 c¢.c. containing: 0.5 c.c.
pancreatic extract (1:10), ©.125 go (= U.1% c.c.) olive
oil, U.5 c.c. U.2N veronal-acetate buffer, 0.025 c.c.
2% CaCle, 0.025 ¢c.c. 3 % eggalbumen &nd 0.3l c.c. dis-
tilled water. Time of digestion one h. Temperature 57°C.

pH value 7.2,
Pitratlon otency
Condition (c.c. O.IN KOH) | . 657y
After Afver KOH
0 hour |Une hour
formal _
{(control of L/10 nigh aose) 1.65 2.32 0.67
Treated
1710 hlgh dozse l.68 l.50 .12
Rormal '
{(vontrol of 1/100 iigh dose) 1.70 2.35 0.65
Treated
1/100 high dose 1.73 2.12 0.59
Normal
(cuntrol of 1/1000 high dose) 1.62 2.25 0.63
reated
171000 high dose 1.68 2,
I 1l 0.43
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Table 2

The potency of ileum djipeptidase of tamaron
treated white rat

Digestive mixture 3.5 ¢.c. contait-ing: 1,0 c.a.
extract of ileum mucesa (1:10), 1.0 ¢c.c. 2 % glycyl-
glycine, 1.0 ;:c. C.1N veronal acetate - HC3 buftf'er end
0.5 c.c. dist. HEO'

Titrat.on semple 0.5 z.5. iawn ¥~ value 8,1, Ten-
berature 37°C. Time of digestion one h.

GTitration Potency
c.c. 0.0IN EOH
Condition c.c. 0.0lF
After After EQoH
Q0 Lour | One hour
Rormal
(control of 1/10 high doue) 1.85 3.12 1.27
Treated
"1/10 high dose | 1.88 © 2.58 " 0.70
Normal ’
(control of 1/100 high dose) | 1.86 3.14 1.28
Treated
17100 high dose 1.90 2.77 - 0.87
Norwal
(control of 1/1000 high dose 1,98 3.21 1.25
Treated .
1/1000 high dosa 1.88 2.88 0.99
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Table 3

The potency of ileum waltese of tamaron
treated white rut

Digestive mixture 4.0 c.c¢. containing: 0.4 c.c.

fed ' extract of lleum pucosa (1:10), 2.0 c.c. O.4 % maltose,
"1 0.8 c.c. O0,1H' veronul- acetate- BCL bufter end C.B c.c,
dist. H20.

A Titration sample U.)l c.c. pH value 7.3. Temperature 47
. 37°C. Tiwe of digestion 10 minutes.

o Digestion{mg glucose)fotency
Conditicn after After mng
0 niaute 10 pinutes glucose
i Normel
(control of 1/10 high dose) | G.165 0.273 0.108
Treated
1/10 high dose 0,170 0.221 0.051
; Kormal
(control of 1/100 nigh dose) | 0,158 C.264 0.106
f_: Treated .
T 1/100 high dose ¢.160 0.226 0.066
: Normal
(control of 1/1000 high dose ) 0,160 0.265 0,105
Tregted "
1/1000 high dose 0.168 0. 244 : 0.076
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PATHOLOGICAL CHANGES OF BIOMPHALARIA
ALEXANDRINA DURING ASEXUAL CYCLE OF SCHISTOSOMA
MANSONI INFECTION

BY

KAMEL,E.G; ASHRY,M.A; IBRAHIM, M.5."
AND MADBOULY , 5.M.

DEPARTMENT OF ZOOLOGY , COLLEGE OF WOMEN , AIN SHAMS UNI‘:’ERSITY

L
CENTRAL MEDICAL LABORATORIES, MILITARY MEDICAL ACADEMY.

ABSTRACT

Several days after exposure to S.mansoni miracidia, many
snails appeared inactive.and partly withdrawn. By 15 days post
infecti;n, the daughter sporocysts concentrated in the region
of the digestive gland and to some extent in the ovotestis.
There was also infection kn the various anteriorly situated
organs like tentacles, head-foot and %e50phagus. By 30 days

post infection, daughter sporocysts increased in size and
¥
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number which occupied almost all of the interlobular connective
tissue of the digestive gland and ovotestis. Necrosis of glan-
dular tissues was noted when glandular lobules were compressed
and invaded by granulomatus tissue formed around daughter sporo-
cysts and cercariae. Atrophy, degeneration and ulceraticn of
glandular epithelium then resulted. By 45 days post infection
displacement of the digestive gland tubules by the sporocysts
was observed. Ovotestis were most severly damaged, the acini

lost their reqular shape and were occuopied by the parasite.

INTRODUCTION

Schistosomiasis is one of the most important public health
problems in many countries in the tropics and subtropics. It is
a water - borne disease which is contracted by the cercarial

stages of the parasites peneterating the skin of individuals

who 2omes in contact with infested water.

Schistosomiasis is still considered as one of the most
importént endemic diseases in Egypt., its impact on health and
economy is trem ndous ( Faroog and Samaan, 1967} . During the
last few decades, there has been a steady and significant change
in the epidemiology and pattern of distribution of both species
of schistosaomes and their respective intermediate host with
S.mansoni and its snail host B.alexandrina spreading into new
areas which have hitherts free of the parasite and its snail

intermediate host. In view of this change and due to the higher

morbidity of _Shistosoma mansoni , wide interest and attention

are now directed to the study of S.mansoni and its relationships

with the snail intermediate host B.alexandrina.
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The histopathological effects of the parasites on the
snail tissues have been studied by many authors, Pelseneer
(1906) , Lebour {1911} , Faust {1920), Rees {1936}, James
{1965), Malek and Cheng {1974}, Jordan and webbe (1982) ,
Kamel et al. (1986) . The most commonly encowr :zred histo-
pathological changes in molluscs, especially g¢astreooeds ,
are there assoriated with the presence of la:vu. ‘rematodes )
{sporocysts and / or rediae). This range from extremecly
severe to minor alterations. This topic hz: bean comsrehen-
sively reviewed by Cheng and Snyder, (1962). nalek {1980)
and only a few additional studies have been reported since

these reviews.

The present work has been planned to investigate the

pathological changes of the snail Biomphalaria alexandrina

during asexual cycle of Schistoscma mansoni iafaction.

HATERIAL AND MHETHODS

Biomphalaria alexandrina snails were obtained from labo-

ratory inbread stock of approximately same size (6-8 mm in
shell diameter) . Snails were classified into two groups.
The first was infected with S.mansoni miracidia while the
gsecond was left as a control group- Snails were infected
individually, the eggs of S mansoni were isolated from the
intestine of mice with mature infection of S.mansoni accor-

ding to the method used by Mohamed (1987).

Each snail was placed with a little distilled water in
2.5 cm cup about 10 mm in diameter and 15 mm in depth. Spail

then was exposed to 6-8B newly hatched miracidia of S.mansoni. :
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The containers were left 3-4 hours to ensure the penetration

of miracidia.

For histopathological examinations, infected snails were
randomly selected after 15,30 and 45 days post infection.
The soft parts of infected and control specimens were removed
from their shells and immediately fixed in aleoholic Bouin's
fluid. Tissues were then dehydrated, cleared, paraffin embedded
and serial sections were cut at 6-8 microms in thickness.
Sections were stained with Haematoxylin and eosin.

RESULTS

For the several days after exposure teo miracidia, many
snails appeared inactive and partly withdrawn. There after ,
most infected snails behaved normaly until about 5-6 weeks-when
cercariae began to emerge. Then snails again became relatively
inactive, withdrawn and appeared weak .

Transverse sections through the soft parts of uninfected
B.alexandrina showing the digestive gland tubules { Figs.l
and 2 ), ovotestis ( Figs.3 and 4 }, the head-foot { Fig.5 )
are given to illustrate the architecture of uninfected specimens.

By 15 days post infection, the daughter sporocysts of
S.ransoni concentrated in the region of the digestive gland
(Fig. 6 ) and to some extent the region of the ovotestis
(Fig-7 } and also present in the various anteriorly
situated orgams as tentacles, head-foot and oesophagas
Figs. 8 , 9 and 10 ). The digestive gland in which individual
lobules are separated by a small amount of loss connective
tissue [ Figs. 1 and 2 ).

ean/uon

-395-



Women's Coll. Ann. Rev.

Vol, 15 (1990).
Daughter sporocysts appeared in the interlobular connective
tissue. When B.alexandrina digestive gland becomes filled
with sporocysts , the enveloping tunica propria usually
become ruptured, and the larval trematodes invade the adja-
cent ovotestis. It seems that this is usually the mechanisn
for invasion of the reproductive system { Firt ® ‘. 2 mansoni
sporocyts invaded the connective tissue around = 1 setween
the acini of the ovotestis but non of them were found inside

any aecini .

As infection progressed, daughter sprocysts increased in
size and number by about 30 days post infection. WHumerous
daughter sporocysts occupied almost all of the interlobular
connective tissue of the digestive gland and ovotestis (Fig.
11 ). Development of large mumbers of daughter sporocysts
in the digestive gland altered the hepatic architecture. as
much as two thrids of the parenchymal tissue diszppeared and
the nornal camplex lobular branching structure was lost
(Fig.12 ). The architecture of the ovotestis also a com-
pound lobular gland was less altered than that of the diges-
tive gland because few daughter sporocysts developed there.
The reproductive cells within the ovotestis become very

scarce.

By 45 days post infection, the uptake of nutrients by
Eporocysts takes place through the tegqument , the effect
causes toxic changes in the digestive gland cells, the epi-
thelium distal wall of the cell often breaks , down (Fig.13},

displacement of the tubules and loss of their branched
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structure were observed ( Fig.1l4 ). Ovotestis were most
severly damaged ( Fig. 15 ). The acini lost their regular
shape and occupied mostly by the sporocysts. In some cases

the reduction and often the complete obliteration of the

acini were observed. As a result of infection heavy pro-
duction and accumulation of excretory granules were observed
acconpanied by concurrent proliferation of interlobular connec-
tive tissue. It was observed that there are usually several
cercariae in the region of ovotestis (Pig.l6) digestive gland
and in blood sinuses. Complete replacement of the digestive

gland cells and the ovotestis acini were detected.

DISCUSSIGON

By far the majority of digenetic trematodes larval stages
utilize their molluscan intermediate host's digestive gland as
a primary site of infection. Although if this organ becomes
densely packed with sporocysts, some of these larvae may
cacondar:ly invade the adjacent ovotestis and other organs of
the =snail,Malek { 1954, 1955, 1958 )} ; Cheng and Cooperman

(1964) ; Pan ( 1965 }; FKamel { 1979 ) and Kamel et.al.{1586).

In the present investigation, results indicated a great
reducticn in digestive gland and ovotestis, also some other
organs as tentacles, head-Foot and cesophagus ae well as the
connective tissuesand muscular tissues. This destruction is

of four types.

+

1- Mechanical destruction due to pressure exerted by the

-

Parasite.
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2- Extracorporeal digestion by sporocysts.
3~ Lysis due to the parasite excreta.

4- Autolysis due to starvation .

Histologically, the present investigatjon indicated
that the acinar cells affected by mechanical ruaszure
appear extremeley compressed, and if ruptured the frag-
ments reveal jugged edges. Furthermore, *hzir nucle! ara
commonly not pycmotic, unless the nucleated fragments
have persisted for some time . Cells were destroyed as the
result of enzymes secreted from the tequment of sporo -
cysts . The cells not in immediate contact with the para-
site often show symptoms of destruction and/ or necrosis
while in the case of mechanical damage, the ccmpressed
or cleanly ruptured cells usually occurred in the im-

mediate proximity of the parasite.

In addition to the types of cell destruction, another
histopathology feature of parasitized digestive gland is
the occurance in large numbers of two types of globules
of intracytoplasmic origin, especially if host parasite
association is of relatively long duration. The first
type of globules, Kknown as excretory or ferment globule
are yellowish brown even in stained sections. They are
unucleated and represent accumulated metabolic wastes, in
hyper action excretory or ferment cells of the digestive
gland . As the cells become ruptured, digested or lysed ,

the comparatively large excretory globules became dispersed -
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throughout the tissue. Another striking cytolegical feature
commonly encountered in digestive gland cells of molluscs
infected with larval trematodes is the reduction of the
pormal columnar epithelial cells of each acinus to cuboi-
dal or even squamous epithelium . This phenomenon has been
reported by Cheng and Snyder ( 1962) as has been confirmed

by James ( 1965). This morphological change can be attri-

buted to the starvation of cells as the result of the blockage

haemolymph channels by the parasites ( Rees, 1936; James

1965 ).

Considering the ovotestis, it has been noted earlier
that a reduction in the fecundity of molluscs parasitized
by larval trematodes is known . This information is the
result of studies done. by Hurst {1927) ; Rees ( 1936) :
Malek ( 1952) ; Coelho { 1954 }; Pan ( 1965); Strock (1967);

Kamel ( 1979) and Abdel Reheem ( 1985 ).

In the present study, it was observed that B.alexandrina
infected with S.mansomni, sporocysts invaded the connec-
tive tissuz around and between the acini of the ovotestis,
but non of them found inside the gonad by this Schistosome
having daughter sporocysts stage is not the result of mecha-
nical influence of the parasite, but rather by induced phy-
sioclogical conditions that tend to disturb the metaboliem
of the snail host. The results run in full agreement with
those described by Paust {1920), Agersborg ( 1924) and

Malek ( 1980 ).
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The present work is the first in a series dealing

with the histopathological

and immunological studies

of Biomphalaria alexandrina infected with Schistoscma

mansoni. It is hoped that the encouraging results obtai-

ned in the present study will stimulate further investi-

gation in the field of Schistosomes contrcl in Egypt.
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EXPLANATION OF FIGURES

Fig.l. Transverse section through the visceral hump
of uninfected B.zlexandrina showing the diges-
tive gland tubules (X 33.3).

Fig.2. Transverse section through the digestive gland
tubules of uninfected B.alexandrina showing
the digestive gland tubules cell walls and the
basal nucleus ( X 66).

Fig.3. Transverse section through the ovotestis of
uninfected B.alexandrina showing the manufun -

tion of both ova and sperms (X66).

Fig.4. Magnified transverse section through the
ovotestis acinus of uninfected B.alexandrina
showing the germinal epithelium, ococytes ,
mature ovum and spermatozoa in the center of

the acinus lwmen { X 132 }.

Fig.5. Transverse section in the foot of uninfected
B.alexandrina showing the foot epithelium ,
connective tissue and mucous cells {X 33 ).

Pig.6. Transverse section of 15 days post infected s

specimen of B.alexandrina showing the location
of sporocysts between the tubules ( X 66 ).

Fig.7. Transverse section of 15 days post infected
specimen showing the location of the parasite
between the ovotestis acini { X 132 ).

.
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Fig.8. Different stages of developing sporocysts within
the head-foot of 15 days post infected specimen
of B.alexandrina ( X 132 ).

Fig.9. Section through the mantle cavity of 15 days
post infected B.alexandrina showing location of
4 _ the parasites { X 33 ).

Fig.1l0. Section in 15 days post infected specimen showing

infected foot and connective tissue [ X 66 ).

Fig.ll. Magnified transverse section of 30 days post in-
fected specimen showing the sporocysts within the
buccal cavity { X 66 }.

-

Fig.12. Transverse section of 30 days post infected spe-—

. A A

, cimen showing infected digestive gland and the
. ovotestis (X 66 ).

! Fig.13. Transverse section of 45 days post infected spe-
! cimen showing the break down of digestive gland
tubules ( X 33 ).

Fig.l4. Transverse section in the ovotestia of 45 days
post infection showing the displacement of the
acini by sporocysts and cercariae { X 132 ).

Fig.1l5. Transverse section of 45 days post infected spe-
cimen showing the destruction of digestive gland

cells ( X 66 ). i

et L e ok Sl M e i

Fig.l6. Section of 45 days post infected ovotestis of
B.alexandrina showing sporocysts and cercariae

between the acini { X 66 ).
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cFFECT OF THe CHEMICAL INSSCTICIDN “DAXARON™ ON THE ACTIVITY
OF CiKTATIH DIGESTIVY BERZYMLS IN THE WHITE KRAT.

By -
konir E. A. Gabr, (Ph.D.), Anwar 4. Said (Ph.D.)

and Ahmed R. E. Hassan (M.Sc.)
Faculty of Science, iln Shams University,GCuiro,Egypt.

fntroduction

It is a well known fact that chemical insecticides
have a hazardous effect on man and useful auimals, when
these chemical insecticides find their way into the body
in amounts very far below the lethal doses and accumulated
in the body. These hazardous effects are varlahle and do

concern the different body systems and urbana.

The present study is a contribution to whbat bave been
carried out by other workers in the field of Lhe so called
digestive toxicolomy. The early experiments of Webb (1948)
showed a strong action ol alkyl fluorophosphonate on wilk
lipase (77% inactivation), whereas it had no effecﬁ on both -
pancreatic amylase and lipase. In 1949, Jansen et al. found
that a concentration of diisopropyl fluorophosphute of 4 x
107% b, caused a BO% inhibition of trypsin, while a goncent-
ration of 8 x 1070 ¥ cuused 50% inhibition to chymotrypsin.
dounter et al. (19635) mentiomed that diisopropyl phospliorof-
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luoridate and other organophosphorous compounds react rap-
idly with the proteolytic enzymes causing inhibition which
reactied to 50 % for both trypsin and chymotrypsin., Dosbrov-
skii et al., (1965) gave a dose of parathion which is 0.45
wg/rat/day for 60 days to albino rats; histochemical anal-
ysis revealed 4 sharply reduced phosph#tase and esterase
activities. Using frozen extracts of piyg liver, Yendoza and
Shields (1970} mentionedltbat esterase was sensitive to
inhibition by the carbamstes studied at the manogrum to pic=-
ograh levels. Gabr and Said (1972B) found that some chewi—
cal insecticides (LUT, Lindane and malathiobe) have a haz-—
&rdous affect on the function of the peptic and oxyntic
cells in mummals. In 1972, Gabr, et al. stucied the effect
of the previcusly mentioned insecticides on the sctivity of
certain digestive enzymes (pepsin, trwpéin, Bulivury aud
pencreatic eqylese aznd pancreatic lipase) in the white rat

Rattus rattus, They found that the activibics of these en-

zymes ghowed a conslderable reductiopm. Bunyan and Jevnings
(1976) found that liver and brain esterases were inhibited

in the phegsant (Phasianius colchicus and pigeon (Columba

“livia) wbich fed with lethal and sublethal doses of 6 widely

used carbamates (eldicarb, aminocarb, methiocarb, primicarb,

propoxur and zectran).

The present work was carried out on the white rat

(Ha%tus rattus) spd dealt with the direct effect of the
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chemical insecticide "tamaran' on the activity of certain
digestive enzymes (pepsin, trypsin, salivary aud pancreatic
auyluse and pancreabic esteruse) prepered from normal &niue-
ale.

Muterials agnd Wethods

A= The enimals used through this study were adult mule
wbite rats (ftattus rattus) weighing about 140 pr euch,
Certain bydrelytic enzy&as (salivary amylase, pepsin,tryp-
8in, pencreatic amylase and pancreatic esterase) were pre-

pared from these animals.

All the animals were kept on the same normal diet '

| durlng the experiment, to avoid the probable interfersnce
of the effeot of food kind. This diet consigted of bread,

@ilk (NIDO) and water, The animals woere kept in the lab-
oratory in cages about ome week before use. For obtaining
the digestive juices,'free from food rermains, animals were
starved for at least two days. In egmch expefiment not less

then 30 animals were used after killing them by a blow on

their heads.

Water extracts of fresh salivary glends(l :10), stom-
ach mucosa extract (1:10) and pancreatic extract (l:lIO)WBI"e
- used. knterokinase was prepared from duodenal bucosa ext-
ract according to the prescription of Waldschmidt-Lietz
(2924) , treated with acetone and etkberp,
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B— Buffers :

A number of different buffer sclutions were used in

the present work. The nature of sach huffer used in the

different experiments is indicasted in the tables giving
 the experimental results.

The measurement of the pH values was- done by the B.L.H
cepillator.

The error intuis method. is about 0,05 pH units,

C— sethods of measurement of the enzymes activity:

1. Peptidases :

n
The method of WillStatter and Waeldschmidt-Leitz (1921)
and Willstatter et al., (1926) was used (with some modific-

ation) for measuring peptic and tryptic activities.

Yor pepsin, the digestive mixture.(total volume 5.0
¢.C. }had the following composition:

2.5 c.c. egg dlbumen 3 %

1.0 c.c. citrate-HC) huffer (1N sod. citrate and

2.5 N HCl)
1.0 e¢.c. distilled water

0.5 e¢.c. enzyme soluticn

5-0 c.¢. Total volume.

The incupgticn time of 20 h was chosen since it was

found to be the most guitable one.
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For trypsin, the digestive mixture was wade in the
following 'way :
'U.3 c.c, enzywme solution.
Q.1 c.c. enteroxinase solutiun.
U.35 c.c. buffer solution (0.2 Y sap-nic~ammonium
chloride.

0.15 c.c. distilled water

The above mentionedlsolutions were mined together
{total voluwe 0.90 ¢.c.) and the pH value of the mixture
was 8.0. The mixture was put in the thermostate at 37 °C
tor uctivgtion; After 50 minutes, the pH was adjus%ed to
the desired value by the addition of 0.6 c.c. 0.1l veronal
.acatate buffer prewarmed to 37°C, after which 1.5 c.c. of
6% casein solution (Waldschmidt—Leitz, 1924) was ! udded.
The total volume of the digestive mixtufe was therefore
3.0 ¢.c. The buffer solutions were prepared according to
Michaelis (1922 end 1931). The time of incubation was half
an hour, .
2~ Garbohydrases i

Anylase:
The pethod of Hagedorn and Jensen (1922) was used in

the present work.

For salivary amylase the digestive mixture had the

following composition:
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2.0. C-6. 2% sturch solution.

0.2 a.c. buffer solution (0.1 N veronal-acetate-HC1)

13 cec. distilled water (L4 c.c. for pancreatic
amylase ), |

0.5 c.c. enzyme solution (0.4 c.c. for Pancreatic
amylase ). L

- 4.0 ec.c. Totay volume

————

The digestive mixture was lncubated at 27
ly 10 minutes.

°C for exmct—
The titration sample is of 0.05 c.¢. It

hed been shown by Pucker and Finch (1928) and confirmea by
Keddis (1952 and 1956) that each ng maltose had the same

reducing action on potassium ferricyanid

e as 0.75 mg gluec-
ose. Using this factor, the extent of digestion wus exp-
ressed as “j

inorease in mg maltose"™
ing each figure of
100/75.

calculated by multiply-

"increase in bg glucose™ by the factor

.

32— Esterases :

Pancreatic esterase;

n
The method of Willstatter, et al ,
ed in the present work,

me 5,0 c.c,

(1923) was follow-
The digeative mixture (total volu-
J bad the following composition :

-
'

-
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1.00 c.c. enzyme solution.

0.05 c.c. ethyl acetate

1.00 ¢.c. O.IN veronmpl-acetate buffer
1.80 c.o. 2% CaCl, and

1.95 e¢.c., distilled water

e

3.00 c.c. Total volums.
]

The digestive mixture was incubated at 37°C for 60

minutes. The titration sample was 0.5 ¢,c.

A4- Estimation of the optimal pH values of the enzymes:

A1l tbe experiments of the Present study were carried
out at the optizal pH of the enzymes. The optimal activity
of pepsin, trypsin, salivary amylase, pencreatic amylase
and esterase were 2.1, 8.0, 7.1, 6.8 and 745, respectively,

5- Effect of tke chemical inéecticide on the digestive
enzymes s '

Yor studying the effect of the chemical insecticide
"tamaron™ on the activity of the hydrolytic enzymes (B&liv—
ary end pancreatic amylases, pepsin, trypsin and pancreatic
eaterane), three doses (1/10, 1/100 and 1/1000 high- dose )
were testad, - The hig£ doae was 30 ng/kg body woight/ day.
This high doge is Very mear to the LD50_for the chemical
insectloide (Hessan, 1983), The doses of the imsecticsde

were added to the digestive mixture instead of a parﬁ of

distilled water,
-418-
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Results
a- Peptidases:
l. Fepsin @

Table I displays the data which concern the effect of
tamaron on the activity of pepsin (in c.c. O.1N KOH) prep-
ared from normal white rats. The 1/10 high duse rTeduced
the activity from 0.83 to 0.52 (=37.4 %) inactivatiomn), the
1/100 high dose reduced 'the activity from 0.83 to 0.69
(=16.9% inactivation) and the 1/1000 high dose reduced the
actlvity from 0.83 te 0.72 (= 13.3% ) inactivation).

2- Trypsing’ |
Table 2 exhibits the dete which comcern the effect of

tamaren on the activity of trypsin (in c¢.c. 0.02 N KOH) pre-

pared from normal animals. The 1/10 high dose reduced the

activity of trypsin frow 0.97 to 0.90 (=7.2% inactivation),
the 1/10@ high dose reduced the activity from 0.97 fo 0.91
(= 6.2% inactivation =), and 171000 high dose reduced the

activity from 0.97 to 0.95 (2.1% inactivation),.

1

b._Carbohydrases:
1. Salivary amylase.

Table 3 displays thé data which concern the sffect of
tamaron on the activity of selivary amylase (in mg maltose)
prepared from normal animals. The 1/10 high dose reduced

the activity of salivary amylase from 0.117 to 9.064(:45.5%
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inactivation}), the 1/100 high dose reduced the activity from
0.117 to 0.087 (=25.6% inactivation), and the 1/1000 high
dose reduced the activity from 0.117 to 0.112(=4.%% inact-

ivation). .

2. Pancreatic amylase 1

Table 4 shows the data which concern the effect of
tamaron on the gotivity of pancreatic amylase (in mg maltone)
prepared from normal white’rats. The 1/10 high dose reduced
the activity of pancreatic amylase from 0.159 to 0.081
(= 49.1% inactivation), the 1/100 high dose reduced the aet-
ivity from 0.159 to 0.109 (=31.5% inactivation) sud ihe

'1/1000 high doss reduced the activity ffom 0.159 to 0.137
(=13.8% inactivation).

c~ Bosterases:

Pancregtic esterase:

Table 5 displajs the data which concern the. effect of -
tamaron on the activity of pancrestic esteraée(in c.c. 0,01
N KOH) prepared from normal animals. The 1710 high daose
reduced the activity of bancreatic esterasé from Q.38 to 0 20
(= 47.4% inactivation), the 1/100 high dose reduced the act-
ivity from 0.38 to O, 27 (=29.0% inactivation) and the 1/1000
high dose reduced the act1v1ty from 0.38 to 0O, 24(=10. o5%
inactlvation).
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Discussion

The effect of the chemical insecticide “tamsropn" on
the activity of certain digestive enzymes (pepsin, trypsin,
Salivary amylase, pancreatic amylase and pancreatic estep—

ase) of the white rat Rattus rattus; was carried out. The

doses applied were 1/10, 1/100 and 1/1000 of the &PpProXia-

ate lethal dose of tama{on. The approximeate lethal dose of

tamaron was 30 mg/kg body wt./day. The data in Table b in-
dicate the following ;-

Concerning the direct eftect of tamaron on the acti-
ity of thé digestive enzymes it could be noticed that:

a) The 1/10 high dose produced a considerabie %nactivatiqn
to all enzyme (pepsin, trypsin, salivary uand pancreatic
auylase and pancreatic esterase). Pancreablic anylase
seems Lo be the most sensitive to the inuctivation effect

produced by the chemical inpecticide, whereas trypsin gowms

to be the mest resistible to such an inactivation.

b) The 1/100 high dose of tamaron produced a lower eftect

on pepsin, trypsin, salivary and pancreatic amylasé and

pancreatic esteraee:Pancreatic amylase showed a considerable
inactivation while trypsin seems to be the most resistible
to the inactivation eftect Produced by this chewicul insec-
ticide. It ip alear that the insctivation effects for the
1/100 high dose are lower than their correspondingé for the
1/10 high dose. |
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c) The 1/1000 high dose of the chemical insecticide generally
bave a weuk effect on pepsin, trypsin, salivary and pabcreu-—
tic amylase and pancreatic esterase, yet pepsin ernd puncreu-
tic amylase showed a considerable inactivation. It is clear
that the inactivation eftects for the 1/1000C high doses were

| lower than their correspondings for the 1/10 and 1/100 high
doges.

The above mentioned résults which concern the inacti-~
vation of the experimented on digestive enzymes, through the
effect ot the applied chemical insecticide "Gamaren" agree
with the results obtained by other workers dealing with the

~effect of certain chemical insecticides on the digestive en-
zymes (Webb, 1948; Jansen et al, 1949; Eounter et al.,l963;
Vombrovskii et 21.,1965; Mendoza and Shields, 19703 Gabr

end Said, 1972B; Gabr et a1;1972; Bunysn end Jennings, 1976).

Suuuaar[

Tone effect of the chemical insecticide "tamaron" or
the activity of certain digestive enzymes (pepein, ‘trypsin,
selivary and pancreatic amylase snd pencreatic esteruse) of

the white rat Rattus rattus wes carried out. The doses

applied were 1/10, 1/100 and 1/1000 of the approximate leth-
al dose of the chemigal insecticide, The approximate lebhal

dose of tamaron for rats was 30 mg/kg body wt. /day.
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The 1/10 high dose produced a considerable inactivation
to all the enzymes studied, Pancreatic asylase and pancrea—
tic esterase seem to be the most sensitive to the inac-
tivation effect, while trypsin seems to be the most resis-

. tible.

The 1/100 high dose produced an effect lower than that
produced by the 1/10 high dose, in all the enzymes studied.

Pancreatic amylase and bancreatic esterase seewm to be .
the most sensitive ones, while trypsin is the most resis-

tible.

The 1/1000 high dose. produced very slight effect on
enzymes studied. Pancreatlq amylese amd pepsin showed =

considerable inectivation.
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Table 6

Effect of the Chemical Insecticide "Tamaron" op the activ-

1ty of the digestive enzymes.

i Percentage of inactivation of
the enzyms by the chamical

Enzymes insecticide.

hiéﬁodose hiéﬁlggse hdéﬁlggga
Pepsin a7 .4 16.9 13.3
Trypsin . 7.2 6.2 2.1
Salivary amylase 45.3 25.6 4.3
Panereatic amylase 49,1 21.5 13.8
Panereatio esterase u7.4 29.0 10.5
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TATCKOIIC STUDIES OK SOLE A0S (FOREICIDAB-AYLENOPTIRA)
2 3 QF SAUDI ZR4BI4
- EASSANEIN, A.H.M -~ HAZEEY SHEMATA ME
Biological Sciences end Geoloxy Depsriment,
Feeulty of Education

Ain Shems University, Cairo, frab Repubont oF wlypt

This work deals with tha T n=onom
of snts belonging to three sullepilies:
Poneringe, Kyrnicinge and Formicinme
(Family: Pormicidse, Ufders Zyw..opbecal
collected frou different aress in Saudi
Arapis comprising 8 genera and 11 spe-
cles and subspeclies. Diagrnosis, end keys
sccompanied with lillustrations sre given
to these species and subspecies.

Oy m—
e

INTRODUCTION

The faunistic spproash of investigations in Saudi
irabla is new and the findings will make it poseible to
gain a better Imowledge of the correlations between the
various biotopes within Sgudi Arabia.

The Arsbien peninsule megzuves approximately 2.4
million Ema, extending from about 32° 15’ ¥ to Yemen
and from the R=d Sea to the Fersian Gulf. The surfece
morphonlogy is charactarized by the plateau of 600 to
1,000 me altitude east of the Hidjaz and Asir mountsin
rangs, it gradually declines to the east ends glong the
shores of the Guif., The distence between the Red Sea and

% Presenmt address: Biology Department; Faculbty of Educa-
tion King tbdulaziz University,Medina
Kunawara, Sgudi Arabia.
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the Gulf is on the order of 1,200 Iz and between the Kor-
thern and Southern border some 1,500 lm or more (Vittmer
end Buttiker, 1979).

Saudi Arabia 1z one of the hoitest, and driest coun-
triee in the world. The heat along the coastal belts is
oppreasive in summer with some Telief in the winter mon-

tha particulaerly along the Gulf durdng spells of cold
northerly winds.

B i R o o bt o kb e e

Anis occupy & unique pogition emong ell imsects on

eocount of their dominmnce esc e group, &nd this deminance
is shorn in their high degree of verisblility sa erhibited

in the great pumber of their species and subspecies, in

Lt DTN e o

S their wide geographicel distribution and in their weni-
fold reletionshipe with plerts and other animalg~m=n inc-
! luded (Wilsom, 1971).

' The eim of the present work is fo idectify some

spacler and esubspecies of ants collected from Ssudi

|
L

Arable during the peried from Februsry to 4pril 1S8S.
fnts heve been discuesed before by many suihore, Emery
(1908, 1902, 1912 and 1925); Santschi (1915) ;Cravliey
(21925} ; Finzi (1930); Kenozzi (1930-~1931} end (1931) ;
Skalaby (1961); Theeler (1960)}; Wheeler and Whealer
(1972); and Hassanein (197u).

LIATERTALS AND METHODS

Sampling vas done by means of direct collecting
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Women's Coll. Ann. Rev.
Yol. 15 (1990).

-

from undernesth stores, on the soil surface, and Irom
different types of vegetations. _

Specimens were collected from several regions in
Saudi Arabia represerting the Northern, Southernm, Eastern,
Western, and Middle regions (Fig. 1). These localities
show different habitats, desertic, mountaneous, agricul-
tursl and vallies.

The specimens were exgiined ani idensifled accura—
tely from four main collections; the Minigtry of Agricul-
ture, Entocmological Society, Cairo University and Ain
Shems University collections, in addition to the Common
Wealth Institute, British Museum, Entomology Department.
Iocalities of each species are cited and number of spe-

cimens examired is written between brackets.

RESUIDS

Mts show variabion ir several characters. The head
varies enormously in shaspe, &nd the mandibles present an
girast bewildering variety of form. The labrum 1s vesgti-
gial, the maxillery palps 1-6 segmented, the labial palps
14 segpented, the sobtemnae 4-13 seguents gnd usually the
male has one more seguent than the female or worker; com-
pound eyes and three ocelll are well developed in thel,
meles, but in ths females .a.nd specially the workers, the
eyes are usually reduced or vestigial.

Specimens collected from Saudl Arabis is confined
in three subfamilies: Poneringe, ¥yrricinse and Formi-

cinge.
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1(8)}

2(3)

3(2)

4(5)

5(4)

Ann. Rew.

Key to gsubfsmilies, sencéra, species and subspecies

of ante from Saudi Arebia

Anel orifice terminal, circular (Fig. 2): sting ves-
tigial; abdominal pedicel one seguented scale like
(Fig. 3); no constriction between first end second
gastral segments......ecsee0s0a00ss FORMICINAE
Ingeriion of antennse dislant frem the pesterior
margin of clypeus; wings long; & gaster elongate...
evecterererensvesneaasocstsarecey CANPONOTUS MHayr
Occiput divergent in the posterior bordsr of heed;
first funicular segmert longer then the sccond.....

sssssneas Componotus compressus thoremeicus Fabricius

Insertion of antemnne close t¢ the posterior msrgin
of clypeus; wings short or moderately long; & gaster
ghort thiclk or oval.

¥axillery palps shert, the 4££ gegment about ecusl
to the 5-@; funiculus elongete, antennal cavities
seperated from clypeus; abdomen covered with raised
white helras; scale depree=ed end very small .......
euesssressenaansss PARZTRECHINA IFatschulsky,

Head fimely etriated longitudinally; thorex well
striated; abdomen distinctly ponctusited sveceesnse
eseerenees Paratrechina longicormis (Ietreille},
Mexillary palps very long, 4EE gegment about twice
in length ag the'5£gg abdomen with & bronzy reflect;
funiculus elongate, nd segment at least twice lon-

ger then lerge; female with thorax nerrower than

heed; ecale thick obltugsit BPAT.eervrercaraasennss

I.lll.lll‘.c.'-.|._....l..l.CATAGLYPHIS qurster

435
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6(7) Glesy blmek with silvery hairs on the gides; ebdoren
globular; petiole fimttened dorselly scale like;;three
£pots present insteed of ocellis head as large as

thorax..,..,. Categlvphis elbicans livida (André),

7{6) Eody reddish brovwn, gaster bleck; abdomen oval; pet-
iole rounded; ocelli present in worker; head broader

then thoraX,......... Categlyphis bicolor nodug(Brullé).

8(1) Anal orifice ventral, slit sheped; sting well develo-
ped (Fig. 4) or vestigial; abdominel pedicel one or
Iwo sogmented,

9(10) Abdeminal pedicel consisting of & single segment ; gas—
ter with a distinct constriction between the firet end
second segment (Fig. 5). Frontel cerinae separated or
closed together, when closed dileted t5 form obiique
or horizontal lemirase parily covering insertions of
antennne. landibles erticulated reer the nmiddle of
the veniral border of the head (Fig. 6}. Sting well
deVelopCaaseasssesarsssacnceonnssa PONERTILE,

—-~— Eyes well develoved; wings very broad; petiole with

& squarish node.....Fachyoondvle mennzarensis (ayr)

10(2) Abdominel pedicel twe segmented, nodlform oy pedunu-
cwlete with rounded node; postpetiole cup-chaped or
bell-ghaped (Fig. 7). Frontael cerinse elways well ¢
separated and covering antennsl insertions; mandibles
very long lineer narrow and sharp pointed (Fig. 8).,.
tereesseicinssesertrvasaanreraaneesss YRICTIAE

11€14) Clypeus‘'with & longitudinel suture with the mzrgin
reaching the anterior border; entennse 12-joinied,

with 3J-geguented club; epinotum unarmed; mejor snd
—~436-
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winor (1-2,5 mm) workers; color bleck or reddish,...

=1t

L T ::OYD':ORIIJ.J LAY,

12(13) Occiput straight; first flagellar segmen’ equal b0

13(12)

14(11)
15(16)

16(15)

17(20)

18(19)

19(18)

20(17)

the cecond end third 9egmENtSecicirsacisarsansinns

sevasesesase Monomorium gubopscum F. Smith,

Occiput not straight, first flagellar segment less
then the second end third segment8isevsrecrceraaes

civsarsasanseney sononmorium selumonis (Iinnssus)

Hot as above
Antennae 11-jointed; eyes normal; major and minor
workers, le8e thon 3.5 Sleiseevscorsartaarerssscons

evenseraresssieTatrenoriun punficum schlbergi Forel

intennae l2-segrnented; eyes rounded or ovel; workers
more than 3.5 mnm,

Antemnal club 3-ceguenied; major workex chasrscterized
by big heed strongly incised &t vhe base; epinotum
dentate; tilg hairs in workers; border of mendibles
witk 2 teeth et the bzse end 2 stronger teeth et

the extremlity, unermed in the widdle, promesonotum
rounded in the workers and soldlerS..eecesrascasss
evassstesessarsesennsessavese PHELDOLE Westwood,
Head end occiput deeply incised medianlys head
wealkly strigted...Pheidole pelliiduwlla recticeps Forel.

Head and oceciput not deeply incised medianly; head

distinctly strlated..,.Pheidole teneriffena Forel,

Antennal elub little distinct, externzl borders of

mendibles curved; workers (minor and major) with big
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head; epinotum unarmed or slightly tuberculated;
thoracic suture distinct; mendibles ghort and lerge,

cevecascassssrsssnses Meggor gtructor (Latreille),

Subfemily: Ponerinae

Subfamily Ponerinae ia the wmost primitive ome, ants
are sctive and rapid moving, Social habits very weak, casies
ginilar in size, Radisl end medien cells clesed in the foze
wing. Yests subterranean,

Diztribution: Videly dictributed, bul reaches iis highest
t development in the tropiczs and especially in Australia.

This subfarlily is represented by one genus and one

apeciess
Genue: Pachvcondyle Smith
Peehycondyle Smith (1838) Cet. Hymen, Brit. Musg,, 6(7):105,

Pochvcondyle sennaarencia (iayr)

! Euponerz sernegrensis lieyr (1852} Verh, Zool. Bet, Ges,.Wien,
l Vol. 12, P. T21.

Pechvcondvle semnserensig Smith in Arancld (1915-1524) Ann.S.

Africe ¥Hus., 14: 53,

d : Heod more or less trensverse. Ocelli large; eyes very
large, occupying nearly the whole of the gides of the hesd,
Antenmse long, scape chorter than the second joint of the

- flegellum, Node of peticle compressed laterally and smzller

than in the § .Wings very broad,

$ end P : Eyes situated in the anterior third of the
gides of the hesd; promegonotel suture distinet; meso-epi-

' notal suiure obsolete above., Potiole gererally with a thiclk,
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squerish node, Clavg simple.

Snecimens exenined: Kasseem (Brida); IIY, IV, 1985(22);

Dwadmi, IV, 1885(17); VWedi Eldewaser, III, IV,19B85(14).

Subfamily: Mvrnicinae

iandibles pimple or toothed; eyes usually present;
Wings with one or %wo closed cubitel cells; gester short;
cerci present; sting well developed.

Injurious species, they are phytophegous and cexrni-~
vorous or house-hold pesgts.
Distribution: It is widely distridbuted throughout the
ertire world.

Genus: lMegsor Forel

l'sgzor Forel (1890) Ann, Soc., znt, Balg., 34: IZX

lzasor structor (Latreille)

Tormice gtructor Iatreille (1798) Lss, Hist. Fourm,France,

VI: 46,

Lpheenogester structor Roger(1863) Vers. Formicid. Gett.

Art., Berlin.

Ilegsor barbarus structor Ietreille in Alfiexri (1931) Bull.

Soec, Ent, Egypte, XV: 42-48.
Megsor Structor Iatreille in Fingzi (1936) Bull, Soc. Ent,

Egypte, XX: 197.

Specimens examined: VWadi El Dawaser, III, IV, 1985 (8).

Genusd Monomorium Meyr

Jonomorium Mayr (1855) Verh. Zool., Bot. Ges. Wien, V:452,

Monomorium selomonis (ILinnseus)

Formica selomonis Iimnaeus (1758) Sys. HWat., I.
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Monomordum Salomonls Roger (1862) teut. Bal. Zeit. L -4

Specimeng examined: Riyedh, II, 1985(12}; Jeddnh,Ti.,190°
(12); Shegre, III, IV, 1985(17); Thadeg,IV,1985(16) ;Wadi

El Daweser, IIT, IV, 1985{11); Kesseem (Brida), III, IV,

1985(19); Skaka, IV, 1985(16).

Honomorium Subopacurn 7,52ith

Uonomorium subopacs F., Smith (1858) Cet. Sym, Srit, Mus.Vi:

1et.

Honomorium subopzcum mediterraneum Buwery (1881) Ann Mus,

Civic, Storia, ¥at. Genov, XVI: 525,

Specimens exemined: Riyedh, IX, 1985(12)}; Jeddeh, III,

1985 (19); Shagra, IIT, IV, 1965(22); Thadeg, IV, 1985(16);
Wadi L1 Dawager, III, IV, 1985{(13); Kesceem (Brida), III,IV,
1985(12); sSkaka, IV, 1985(11).

Genue: Pheidole Westwood

Theldole Westwood {1841) Ann, Mag. Hat. Hist., VI: BT.

Pheidole pallidule recticepa Forel
FPheldole psllidula recticeps Forel (1909) Bull, Soc. Vaud.
Se, Hat., 45: .391.
Specimens ezemined:Riyadh, ITI, 1985(17); Shagrs, III,IV,
1985(2); Thedeg, IV, 1985(11); Skeka, IV, 1985(7).
Theidole tenerdiffana Forel

Fheldole Yeneriffena Forel (1892) Ann. Sos. Ent, Belg.

Specimens exenineds Riyadk, IT, 1985(5); Shegra, III, IV,
. 1985(9); Thadeg, IV, 1985(6); Skeke, IV, 1985(5).
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Genue: Tetraporium Eaye
Tetramoriuo Eayr (1855) Verh. Zool. Bot. Ges. Wien,V:u423,
Tetrgrorium puricum sahlbergi Forel

Tetremoriuz punicum sahlbergi Forel (1913) Rev. Suisse
Zool., XXIs 431.
Specimens examined: Riyadh, II, 1985(7).
Subfamily: Formicipae
liandiblies broad and dentate or slender and pointed;

clypeus separated by a suture in the frontal space; vena~
tion more or less reduced. Nests are coastrueted in
diverse places, in the seil, in logs, 1n crevices of
plants end even in houses.
Digtribution: This subfamily is widely distributed and
nany genera are cosmopelitarn.

Genus: Cemponotus Mayr
Cenponotus Mayr (1851) Europ. Formieid.: 35.

Carponotis compressus thorgelcus Fabricius

Carponotus compressus thoracicus Febriclus(1804) Syst.
Piez.z 397.
Snecimens examined: Riyadn, II, 1985(27); kKedina Munawara,
IIT, 1985(15); Jeddsh, III, 1985(12); Shagra, III, IV,
1985(16); Thadeg, IV, 1985(22); Tadi El Dawaser, III,
IV, 1985(17)¢

Genus: Catsglyphis Foerster

Catazlvphis Foerster {1850) Verh. Ngturh. Ver. Preuss.
Rheinl., VII: 493,
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Cateslyphis albicans livida (Apdrd)

liyrmecocystus albicans livida André (1881) Ann. Soc. Ent.

Fr., 1:58.

Myrmecosystus albicans livide André (1862) Spec. Hym.

Europe, 2:169.

Cataglyphis albicans livida Emery (1925) Gsn. Insect. For-

micidas: 262.

Specimens exemined: Riyadh, II, 1985(1%"; Shegra, III,IV,

1985(9) ; Thadeg, IV, 1985(11); Easzeo—’®rida), III, IV,

1985(16); Mekka, IV, 1985(7); Dammam, IV, 1985(21);

Dwadmi, IV, 1985(9); Wadi Bl Dawaser, III, IV, 1985(10).
Cataglyphis bicolor nodus (Brullé)

Formdica nodne Brullé(1832) Exﬁed. Be. Mored Zool., II:326.

Eyrmecocystus visticus André (1881) Ann. Soc. Ent. Pr.,

1:56.

Liyrmecocystus visticus oreintalis Ferel (1895) Kitt.

Schyelz, Eat. Ges., IX: 288,

Cetamlyphig bicolor nodus Emery (1926) Gen. Ingect. For-

micidae: 285.
Specimens exeminsd: Riyadh, II, 1985(11); Abha, III,
1985(26); Bhagra, III, IV, 1985(15); Thadeg, 1V,1985(9);
EKeeseen (Brida), IIT, IV, 1985(16); Mekka, IV, 1985(13);
Dwadmi, IV, 1985(16); Wadi El Dawaser, III,IV,1985(22);
Bkaka, IV, 1985(11).

Genus: Paratrechina Motschulsky
Paratreching Motschulsky (1863) Spe. Nat. Moscow, Bull.,

3»Bi13.
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Paratreching longicornis (Latreille)

Formica lonzicornis Latreille (1802) Eist. Nat. Fourm.:

113.

Formica vagans Jerdon (1851) Madras Jour. Litt. Sc.,
17:124,

Prenolepis lonmicornis Roger (1863) erz. Formicid. :10
Paratrechina longicornis Emery (1925) Gen., Insect. For-
micideses: 217.

Spceimens sygminad: Riyadh, ITZ, 19585(7).

DISCUSSION
It is obvicus that zcogeographical studies of the

Arzblsn peninsula and neighbouring regions will benefit
froom the results of this research. ¥From this point of
view, a knowledge of the fauna of Szudi Argbla is also
of interest for zoolegists studying the fauna of Afriea,
Europe and Asla,

The gcnera, species and subspecies reported in
this work sare confinad to three zoogsographical regions,
nzmely the Afrotropicel (Ethiopizn), Palaearctic and
Oriental (Wittmer and Buttiler, 1979).

) Specinens collected in this work from Szudi Arabias
! ere more or less similar to those of Egypt (Hassanein,

1979), with the exception of Pachycondyla gennaarensis

(¥ayr) which is only represented in Saudi Argbis end net in
Egypt.
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Ide..ase (1909) Ibid: 22
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SR

B

A
Fig.(7)
Fig (&)
™g., (2) Circular anal orifice, frontel(A) end side view(B).
Fig. (3) Abdominal pedicel (pe.), frontal{A) and side view(B).

¥ig., (4) Slit-shaped anal orifice, frontal view.

¥ig. (5) Gaster of Ponerinae, dorsal(A) and side view(R).

Fig. (6) Mandibles articulation in Ponerinee.

; Fig, (7) Postpeticle of Myrmiclnae, dorsal(A) and side view(B).

P Fig. (8) Mandibles of Myrmicinae. _4d7-
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Flg., (9) Monomorium salomonlie (Linnacus)

Fig. (10) Pheldole pallidula recticeps Forel

Fig. (11) Cataglyphls blcolor nodus (Brullg)
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Fig. (12} Cemponotus compressus thoraclcus Fabricius

Fig. (13} Cetaglyphils albicans livida (Andra)

Fig. (14) Pheidole teneriffana Forel

Fig., (15) Tetramorium punicum sahlbergi Forel
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THE POTERGY OF ChHRTAIN DIGESTIVE BNZYwk3 PHEPARKD FROM THE
VHIDE RAT TREATKD WITH THE—CHEMICAL INSECTICIDE “TAMARON™,

24 N

konir E.L., Gabr (Fh.D.}, sawar 4. Said (Ph.D.)
and thmed R. E. Hassen (ii.Sc.)
Faculty of Science, Ain Shams University , Caire,Egypt.

INTRODUCTION

The present work is a part of a series of investiga-
tions which deal with the effect of the chemical insecti-
cides on the physiologicel characterestics of mammals. One
of these characteristics is the physiology of digestion.
Gabr and Said (1972 A, B and ) fcund that some . chemical
inseetioides (DDP, lindane znd malathione) have a hazardous
effect on the structure and function of the peptic and oxyn-
tic cells. 1In 1972 Garb et al. studied the effect of the
breviotusly mentioned insecticides on thelpotency and acti-
vity of certain digestive enzymes épepsin, tryosin, saliv-
ary and psncreatic amylase end pancreatic lipase in the

wioite rat Rattus rattus. They found that the potencies and

activities of these enzymes showed & considerable reduction.

Said (1979), carried out experiments on the white rat

¥ The term potency designates the change in the activity of
the enzyme prepared from insecticide treated animgls,
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Rattus rattus +to study the effect of DDT, lindane and

malathione on the potency of certain digestive enzymes
(maltase and dipeptidase ), which are secreted from the
crypts of LieberkGhn. He found a reduction in the poten-
cias of these enzymes. In 1981, Said experimented +%he

previously mentioned imsecticides on the potency of cer-

tain digestive enzymes (liver and ileum esterase and

j
]

pancreatic lipase) prepared from the domestic pigeon

Columba 1ivia domestica. The enzymes of the 1/10 high

doge {the approximately lethal deose) treated animals showed

a gonsiderable reduction in their potencies.

The present work aimed to study the effect of the
chemical insecticide "tamaron" oo the potency of certain
digestive enzymes (pepsin, trypsin, salivary and pancrea-
tic amylase and pancreatic esterase) prepared from the

white rat (Rattus rattus). This study might illuminate ths

way which leads to the clariflcation of one of the causes

of the digeative troubles widely observed nowadays.

ZATERTAL AND METHODS

A, Preparation of enzyme solution:

The animals used through this study were adult male

white rats (Raktbus ratktus) weighing about 130 g each. All
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the animals were kept on the same normal diet (bread, milk
(RIDO) and water), during the experiment, to avoid the prob-
able interference of the effect of food kind. The animals
were kept in the laboratory in cages about one weak before
use. In each experiment not less than 30 gnimals were used

after killing them by a blow on their heads.

Certeain hydrolytic enzymesl(the gglivary amylase,
pepsin, trypsin, pancresatic amylase and pancreﬁtic esterase)
were prepared from these animals. Water extracts of fresh
salivary (parotid) glands (1:10) stomech mucosa extract
(1:10) and pancreatic extract (1:10) were used. Enterokin-
ase was prepared from duodenal mucosa extract according to
the prescription of Waldschrmidt-Lietz {19224), treated with

acetone and ether.
B, Buffers:

A number of differsnt bufier solutions were used in
the present work, The ngture of each puffer usei in the
different experiwants is indicated in thetables ziving the
experimental results. The measurement of the pH values was
done by the B.D.H., capillator. The error in this method is
abcut 0,05 pH units.

C. llethods of meesurement of the enzymes activity:

1. Peptidases:
The method of Wlllstatter and Waldschmidt-Leitz{1921)
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and Willstatter et ml. (1926) was used (with scme modific-

ations), for measuring peptic and tryptic activities.

For pepsin, the digestive mixture (totel volume 5.0

_ : ¢.¢s) had the following composition.

2,5 ¢.¢. 3 % eggalbumen
1.0 c.c. citrate-HCl buffer
;’f 1.0 c.c. distilled water, and

' 0.5 c.c. enzyme solution
‘7_- 5.0 c.c. Total wolume.

The incubation time of 20 h was chosen since it was

found to be the most suitable one.

For trypsin, thé.digestive mixture was made in the
following way:
. 0.3 c.c. enzyme solution
0.1 ¢.¢. enterokinase solution
0,35 c.c. buffer solution (0.2 N ammonia—ammonium
chloride ).

0.15 ¢.¢. distilled water.

The above mentioned sclution were mixed together
(total volume 0.90 c¢.c.) and the PH value of the mixture
was B.0 The mixture was put in the thermostate at a7ec

for activation. After 30 minutes, the pH was ad justed to

the desired velue by the addition of 0.6 ¢.c. 0.1 N veronal
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acetate buffer prewarmed to 37¥C, after which 1.5 ¢c.c. of

6 % casein solution were added. (Waldschmidt-Leitz, 1924).
The total volume of the digestive mixture was therefore 3.0
¢.c. The buffer solutionSwere prepared according to Mich-

selis (1922 and 1931)., The time of ircubation 1s helf an

hour.

2- Carbehydrases @

Amvlase :
The method of Hagedorn and Jemsen (1922) was used in

the present work.

For salivary émylase, the digestive mixture hed the
following composition 3
2.0 c.c. 2 % starch sclution.
0.2 ¢.¢. buffer solution (0.1N veronal-acetzte-HC1l)
1.5 c.c. distilled water (1.4 c.c. for pancreatic
anylase ).
0.5 c.c. enzyme solution (U.4 o.c¢, Tor pancreatic

amylase ).
4.0 c.c. Total volume.

The digestive mixture was incubated at 57%C for ex-
actly 10 minutes. The titration sample is of 0.05 c.c.
It has been shown by Pucker and Finch (19328) and confirmed

by Keddis (1952 end 1956) that each mg maltose has the
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same reducing action on potassium ferricyanide as 0.75 mg
glucose. Using this ractor, the extent of digestion was
expressed as “increase in mg maltose™ caloulated by multi-
pPlying each figure of “increase in mg glucose™ by the

factor 100/75.

3- Esterases :

- bt -

kstarase:

[1]
The method of Willstatter et al. (1923) was Tollowed
tﬁj- in the present work. The digestive mixture had the follow—
- ing composition :

1.00 c.c. enzyme solution.

0.05 c.c. ethyl acetate

1.00 c.c. 0.18 veronal-acetate buffer.
1.00 ¢c.c. 2 % Ca012 and

, 1.95 c.c. distilled water.

5.00 ¢.c. Total velume.

The incubation time was one h at 37°C. -

D- Estimation of the optimel pH velue of the enzZymes

All the experiments of the present study were carried
‘ 51 out at the optimal pH of the enzymes. The optimal activity
o of pepsin, trypsin, sglivary and pancreatic amylase and

pancreatic esterase were 2.1, 8,0, 6.8, 7.1 end 7.5 respec-

tively (Hassan, 1983),.
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E- Effect of the chemical insecticide on the digestive

enzymes i
For studying the effect of tamaron on the potency of

the hydrolytie enzymes, 3 doses (1/10, 1/100 and 1/1000
hlgh dose) were tested. The high dose in mg/kg. body
weight/day was 30. This high dose is very near to the LD50
for tamaron (Hassan, 1983)., The animals werTe given deily
the 1/10 high dose, the 1/100 high dose or the 1/1000 high
dose orally for 60 days. '

RESULTS

a— Peptidases :
1- Pepsin :

Table I displays the data which comcera the potency
of pepsin prepared from tamaron trested animals as compared
with those prepared from normal animals. The 1/10 high dose
reduced the potency from 0.80 to 0.47 (=41.3 % reducticn),
the 1/100 high dose reduced the potency from 0.77 to 0.62
(=19.5 % reduction) and the 1/1000 high dose reduced the
potency from 0.8l to 0.70 (=13.6 % reduction).

2- Trypsin:
Table 2 ipdicates the data which concern the potency
of trypsin prepared from chemical insecticide treated anim-

als as compared with those prepared from normal aninals,
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The 1/10 high dose reduced the potency from 0.97 to 0.78
(=19.6 % reduction) and the 1/100 high dose reduced the pot-
ency from 0.98 te 0.91 (=7.1 % reduction), while the 1/1000
high dose reduced the potency from 0.99 to 0.96 (=3.0 %

reduction).

1. Salivery amylase :

‘;
i
..j
'54 b~ Carbohydrases:
i
J,

Table 3 shows the potency of the salivary arcylase pre-—
pared from tamaron treated animals as compared with those
prepared from normel animels. The 1/10 high dose reduoced
the potency from 0.120 to 0.061 (= 49.2 % reduction), the
1/100 high dose reduced the potency from 0.117 to 0.082

(=29.9 % reduction) and the 1/1000 high dose reduced the
potency from 0.117 to 0.105 (=7.7 % reduction).

2. Fancreatic amylase 3

Table 4 shows the potency of pancreatic amylase pre-
pared from tamaron treated animals as compared with those
prepared from normal animals. The 1/10 high dose reduced
the potency from 0.133 to 0.061 (=54.2 % reduction), the
1/100 high dose reduced the potency from 0.131 to 0.083
(=36.6 % reduction) end the 1/1000 high dose reduced the
potency from 0.133 to 0.112 (=15.8 % reduction).
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c—- Hstermnses @

. Pancreetic esterase

Table 5 exhibits the poteney of -sncreaatis esterase
prepared from tamaron treated animzls as sotipared with those
! prepared from normel, The 1/10 high dose raduced the pot-

ency from Q.40 to 0.18 (=55 % reduc «ion}, the 1/100 high
dose reduced the potency from 0.38 to 0.25 (=34.2 % redug-
tion) and the 1/1000 high dose reduced the potency from 0.39
to 0.32 (=18.0 % reduction). Table 6 summarized g1] the

previously mentioned results.

DISCUSSION

The results of the present investigation clearly show

the reduction in the potencies of the digestive enzymes

¢t g

{Lepsin, trypsin, salivary amylase, pancreatic amylase and
Dancreatic esterase) extracted from tamaron treated ranimsls.

These results oould be explained as follows:

a) The enzymes of the 1/10 high dose treated animals, showed
, @ considerable reduction in the potencies. It is clear
that the pancreatic esterase was-the‘most reduced by
this chemical insecticide, while trypsin is the lowest

reduced,

; b) The enzymes of the 1/100 high dose treated snimals,

showed a lower reductionm in their Potencies as compared

-458-




Women's Coll. Ann. Rev.
Vol. 15 (1980).

with their correspon&ings for 1/10 ﬁigh dose treated
animals.

¢) The enzymes of the 1/1000 high dose treated animails,

showed a slight reduction in their potencies as compared
with their correspondings for 1/10 and 1/100 high dgse
treated animels.

The previously mentioned results were in agreement
with those obtained by other workers dealing with the effect
ot certain chemical insecticides on the potency of the
digestive enzymes (Platnno;a, 1970; Gabr 2nd Said A, Gabr
et al. 1572; Said, 1979 and 1981),

SUBUARY

l. Toe enzymes of 1/10 bipgh dosed treated enimals with tam-
aron, showed a considersble reduction in their potencies.
Toe potencies of pancreastic ecterase and paucreatic
2oylase were the moat reduced by tarmaron, while that of
trypsin is of the lowest reduction.

2. The enzyses of 1/100 high dosed treated animals, showed
a lower reduction in thelr potencies than that of 1/10
Ligh dosed treated animals. The potencies of pancreatic
anylese end pancreatic esterase are the mest reduced by
the chemical insecticide, still that of trypsin is of the
lowest reduction.

3. The enzymes of the 171000 high dosed treated animals,

showed a lowest reduction in their potencies as compared

~459-




e

Women's Coll. Ann. Rew.
Vol. 15 (18950).

with their correspondings for 1/10 and 1.100 high dosed

treated animals.
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Table 1

The potency of pepsin of tamaron treated white rat.

Digestive mixture 5.0 c¢.¢. contalning: 0.5 c.ec.
extract of stomach mucosa (1:10),2.5 c.c. 3% eggalbumen,
1.0 c.c. ecitrate-HC1 buffer and 1.0 c.c. distilled

. water.

Titration sample 0.5 c.c. Mean pH value 2.1

o (initial pH 2.2 and final pH 2,0)., Temperature 37°C .

f;* Time of digestion 20 hours.

_ Titration (c.c.Q.1N KOH) Potency
Condition After after c.C.
O hcour 20 hours 0.1 N KH
Normal , 5.88 6.68 0.80
(control of 1/10 high dose) '
Treated 6.87 7.34 0.47
. 1710 high dose )
: Normal : -
{(centrol 1/100 high dose) 5.91 6.88 0.77
3 .
reated . 6.69 7.31 0.62
17100 high dose
Normal )
5.88 6.69 0.81
(control of 171000 high dose) | -
T Treated ) .
i : sate 6.66 7.36 0.70
g 171000 high dose
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' Table 2

The potency of trypsin of tamaron treated white rat.

Digesti;'e mixture 3,0 c¢.c. containing : 0.3 c.c.
water extract of pancreas (1:16), 0.1%c.c. enterckinase
solution, 0,35 c.c. 0.2 N ammonium buffer, 0.15 c.c.
dist, HZO, to which after 30 minu'l_:es were added 0.6 c.c.

0.1 N veronal-acetate buffer and 1.5 c.c. 8% casein,

Titration sample 0.5 c.c. pH value &.0. Time

of digestion one hour.. Temperature 37°C.

- . .
.C.0.02N
. Titration (c.c.0 KCH) Potency
Condition , AMter After c.c,
0 hour one hour | O.O2N KOH
Normal .| 1.1e 2.16 0.97
(control of 1/10 high dose)
Treated 1.24 2.02 0.78
1/10 high dose :
Normal .| 1.19 2.17 0.98
(control of 1/100 high dose) - .
Treated 1.28 2;19 | o.s1
1/100 high -dose .
Normal | 1.18 2.7 | o0.99
{control of 171000 high dose)
Tr .
eated 1,29 2.25 0.96
1/1000 high dose

* Prepared from normal animals,
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Table 3

The potency of salivary mmylase of timaibh treated white

rat.

i

Digestive mixture 4.0 c.¢. contalning: 0.5 c.c.

patrotid glands extract (1:10), 2.0 c.c. 2% starch solu-

tiom, 0,2 c.c. 0,1 N veronal-acetate buffer and 1.3 c.c.

20'

Titration sample 0.05 e¢,c, Time of digestion 10

minutes, Temperature a7%. pH wvalue 6.8.

Digestion Potency
(mg -glucose)
) After
Condi tion Atter | 10" Lo e
O minute minutes glucose | mltose
- Normal . |0.032 | 0,122 | 0.0%0 | 0.120
(control of 1710 high dose)
Treated 0.029 | 0.075 0.046 0,081
1/10 high dose
Normal . lo.o3z ©.120 | 0.088 | 0.117
(contrel of 1/100 high dose) .
Treated 0.031 | 0.093 | 0.062 | 0.082
17100 high dose
Normal .[0.034 | 0.122 | 0.088 |-0.117
(contrel aof 1/1000 high dose)
Treated
0,034 0.113 | 0,079 | 0.1
1/1000 high dose ' : *
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Table 4

The potency of pancreatic amylase of tamarontreated white

rat .

Digestiﬁe mixture 4.0 e.c. contalining: 0.4 c.c.

‘pancreatic extract (1:10), 2.0 c.c. 2% starch solution,

0.2 c,c. 0.1 N veronal-acetate buffer aend 1.4 c.c.

dist. H20.

A

Titratlon sample 0.05 c.c. Time of digestion
1

10 minutes. Temperature 37°C. pH value 7.1.

.

Digestion

. {mg glucose) Potency
Conditlen After After bl =4 g
’ O minute [ 10 mimutes| glucose {maltose
Normal .| a.124 | o.224 | o0.100 | 0.133
(control of 1/10 high dose)
Treated 0.129 0.175 0.045 0.061
1/10 hlgh dose
Normal | o0.12¢4 | o.222 | o0.088 | 0.131
(control of 1/100 high dose) :
Treated 0.129 0.191 0.062 0.083
17100 high dose
. Normal 0.124 | 0.224 | 0.100 | 0.133
(dontrol of ;171000 high dose)| - . .
T
. Treated 0.127 | 0.211 | 0.084-| 0.112
171000 high dose ’
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Table 5

The potencY of pancreatic esterese of tamaron treated white

rat,
Digestive mixture 5.0 c.c¢. containing: 1.0 c.c.
pancreatic extract, 0.05 c.c. ethyl acetate , 1.0 c.e. 0.1 N

veronal acetate buffer, 1.0 ¢.e¢, 2% CaCl_ and 1.95 c.c.

2

dist. H,O,

2
Titration sample 0,5 ¢.c.Time of digestion

- one hour, Temperature §7°C.pH value 7.5.

Titration .
{c.c.0.01N KOHY Potency
Condition After After c.c.
O hour one hour |D.01N KOH
Normal | 1014 1.54 0.40
(control of 1/10 high dose)
:
, Treated 1.18 1.36 0.18
, 1/10 high dose
i
1 Normal ] 1.20 1.58 0.38
i (control of 1/100 high dose) ’ :
§
= Treated 1.19 1.44 0.25
TII 1/100 high dose -
o N
" Normal 1.17 1.56 0.39
s (control of 171000 high dose)
8
T
reated 1.19 1.51 0.32
. 171000 high dose
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Table &

Effect of the chemical ingeoticide.. “tamaron” on the pot-
ency of the digestlve enzymes.

Percentage of reduction of the
potency of the extract of treated

Enzymes animals
. 1/10 1/100 1/1000
high dosg high dose high dose
Pepsin 41.3 19.5 13.6
Tryps;n 19.6 7.1 3.0
Salivary emylase 49.2 29.9 77
Pancreatic amylase 4.2 I6.6 15.8
Pancreatic esterase 55.0 .2 18.0
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Further studies on the effect of the chemical
insecticide "Tamaron" cn the uctivity of certain
digestive erzymes in the White Rat.

By
snwar A. Said ( Ph.D.)
Faculty of Education, Ain Shams Univ.,Cairo,Egypt

Introduction

It is 2 well known fact that chemical insecticides bave

a hazardous effect on man &nd useful snimasls, when these

chenical insecticides find thelr way into the body in amounts
very far before the lethsl doses and accumulated in the body.

These hszardous effects are varisble and do concern the

different body systems and organs,

The present study is & contribution to what have been

carried out by other workers in the field of the so called

digestive toxicology. Webb (1948); Jensen et 2l (1949);
Hartley and Kilby (1950); Jemsen and Balls {1952); kounter
et al (1957), Ooms (1961); Dombrovskii et al (1965), Gabr
and Said (1972 B); Gabr et al (1972); Bunyan snd Jennings
(1976), Said (1979 & 1961), studied the effect of different

chemical imsecticides on the activity of some digestive

enzymes, fe. found that the activity of these enzymes

showed @ considerable inactivation in vitro.
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The present work was carried out on the white rat

(Rettus ratbtus) and dealt with the direct effect of the

chemical insectigide "tamaron™ on the activity of cer-
tein digestive enzymes (pancreatic lipase, ileum dipep-

tidase and ileum meltase).

Ltaterial end Metbods

—

A- The animals used through this study were adult male

white rats (Rattus rattus) weighing about 130 g each.

Certain hydrolytic enzymes (pancreatic lipase, ileum
dipeptidase end ileum meltase) were prepared from these

animals.

A1l the animals were kept on the same normel diet,
during the experiment, to avoid the probable inter—
ference of the effect of food kind. This diet consisted
of bread, milk (NILO) and water. The animzls were kept
in the laboratory in cages mbout one week before use,

For obtaining the digestive juices, free from food remains,
animels were starved for at least two days., In éach
experiment not 1less than 30 animals were used aféer

killing them by a blow on their hesds.

Water extracts of fresh pancreatic extract { 1: 10)

and intestingl mucesd extract (1:10) were used (5aid,1979).
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B- Buffers:
A number of different buffer solutions were used in

the present work. The nature of each buffer used in the

w": : different experiments is indicated in the tables giving

the experimental results., The measurement of the pH
values was done by the B.D.H. capillator., The error

i
in this method is ahout 0.05 pE units.

C- Methods of measurement of the enzyme activity:

;,Q 1- Pancreatic lipase:

1" '
The method of Willstatter et al (1923) was

followed in the present work. The digestive mixture
(Yotal volume 1.5 c.c.) had the following composition:
0.140 c.¢c. o0live oil
0.500 c.c. 0.2 i veronzl-acetate buffer
0.025 ¢c.c. 2% C&Gl2
0.025 c.c. 3 % egg albumen
C.310 c.c. dist. H,0

’ 1 0.500 ¢.c. enzyme solutionm.

1.5 c¢.c. Total volump.

The incubation time was one heuyat37°C.

2~ Ileum dipeptidase:

The method of Willstatter end Weldschmidt—Leits

1921, end Willstatter et al 1926, was used with
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sone modification for measuring dipeptidase activity

The digestive mixture had the following composition:

1.0 c.c. 2 % glycylglycine sclution

1.0 ¢.c. OC.1N vercnal-acetate-ACl buffer
0.5 c¢.c. dist. Hao

1.0 c.c. enzyme solution

3.5 ¢.c, Total vqlume.
The incubatieon time was onehourﬂi? “C.

lleum maltase:

The method of Hagedorn and Jemsen (1922), was
used in the present work. The digestive mixture had
the following compositions:

2,0 c.c. Q.4 % maltoge solution
0.8 c.c. 0.1 K veronal-acetate-BEUl butier
U.5 c.c. dist. HEO

0.4 c.c. enzyme solution

4,0 c¢.¢. Total volume

The digestive mixture was incubated at 37 °C.
for exactly 10 minutes. The titration sample was
0.1 c.c.

D~ Estination of the optimal pH values of the enzyméa:

411 the experiments of the present study were carried

~472-



Women's Coll. Ann. Rev.
Vol. 15 (1990).

out at the optimal pH of the enzymes. The optimal acti-
vity of pancreatic lipase, ileum dipeptidase and ileunm

maltase were 7.2, 8.1 and 7.3, respectively.

E- Effect of the chemical insecticide on the digestive

= enzymes:

| For studying the effect of the chemical insecticide
;Q% "tamaron" on the activity of the hydrolytic enzymes

: (pancreatic lipasse; ileum dipeptidase and ileum mal-
tase), three doses (1/10, 1/100 and 1/1000 high dose)
were teated.. The high dose was 30 mg/kg body weight/

day. The high dose is very neer the LD5U for the
chemical insecticide (Hassan, 1983). The doses of
the insecticide were zdded to the digestive mixture

instezd of a part of distilled water.

- Results

s l- Pancreatic lipage:
vy Table I displays the data which concern the effect
[ of tamaron on the activity of pancreatic lipase (in

¢.c. 0.1 N EOH) prepared from normal white rats, The
1/10 high dose reduced the activity from 0.63 to 0.13
( = ?2.4 % inactivation), bthe 1/100 high dose reduced
the activity from 0.63 to 0.32 ( = 50 % inactivation)
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and the 1/1000 high dose reduced the sctivity from
0.63 to 0.43 ( = 31.8 % inactivation).

Tleum dipeptidase:

Table 2 exhibits the data which concern the effect
of tamarcn on the activity of ileum dipeptidase ( in
¢.c. 0.01 N EOH) prepared from normel animals. The
1/10 kigh dose reduced the activity of dipeptidase
from 1.28 to 0.87 ( = 32 % ingctivation), tre 1/100
high dose reduced the activity from 1.28 to 1.01 (=21 %
tnactivation) and the 1/1000 high dose reduced the
activity from 1.28 to '1.13 ( = 12 % inactivation).

Tleum maltase:

Table 3 displays the data which ccncern the effect
of tareron on the activity of mzltase {(in =g plucose )
prepared from normal eunimals. The 1/10 high dose redu-
ced the activity from 0.112 to 0.065 (= 42 inactiva-
tion), the 1/10C high dose reduced the activity from
0 112 to 0,084 { = 235 inactivation) and the 1/1000 high

dose reduced the activity from 0.112 to 0.092 (= 18 % in-

sctivation).

Discussion

The effect of the chemical insecticide "Gemaron™ on ‘the

activity of certain digestive enzymes (pancreetic lipase,
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lleum dipeptldase and ileum maltase) of the white rat

Rettus rattus, was carried out. The doses applied were 1/10,

1/100 &nd 1/1000 of the approximate lethal dose of tameron.

The approximefe lethal dose of tamaron was 30 ng /kg body
YL, /day. These data (Tables 1-3) indicate the following:

T
]
!

Concerning the direct effect of tamaren on the activity
of the digestlve enzymes it could be noticed that: .
f ¥ a) The 1/10 high dose produced & considerable inactivetion
%¥1 to all ensymes (pancreatic lipase, ileum dipeptidase
'ﬁ: and ileun maltese). Pancreatic lipase seems to be the
most sensitive to ths inactivation effect produced by

the chemical insecticide, wherzas ileum dipeptidase

seemns to be the most registible to such en insctiva-

tion.

b) The 1/100 high dose of tsmaron produced a lower effect
on pamcreatic lipase, jleum dipeptidase and ileum mal-

| tase. Fancreatic lipase showed a considersble iracti-
_E vetion while ileum dipeptidase seems to be the most
E resistible to the inactivation effect produced by this
checical insecticide. It is clear that the inactiva—-
tion effects for the 1/100 high dose are lower than
their correspondings for the 1/10 high dose.

¢) Thne 1/1000 high dose of the chemical insecticide generally
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have & week effect on pancreatic lipase, ileum dipep-
tidase and ileum maltase, yet peancrestic lipase and
ileum meltase showed a considerable inactivation. It is
¢lear that the inactivation effects for the 1/1000 high
doses were lower than their correspondings for the 1/10

and 1/100 high doses,

The above mentioned results which concern the in-
activation of the experimented on digestive enzymes,
throuzh the effect of the applied chemical insecticide
"tazmeron" sgree with the results obtained by other wor-
kers dealing with the effect of certair chemical insec-—
ticides on the digestive enzymes (Webb, 1948; Jansen et al,
1949; Hartley and Kilby, 1950; Jansen and Balls, 1952; -«

Hounter et gl, 1957; Ooms,1961; Dombrovsiii et al, 1965
Gabr and Said, 1972 B., Gabr et al, 197¢; Bunyan ang
Jennings, 1476 and Said, 1C/9 & 1YBL. |

t
Summary

The erfect of the chemical insecticide "tamaron™ on
the activity of certain digestive enzymes (pancreatic lip-
ase, ileum dipeptidase and ileum maltasé) of the white
rat Rattus rattus was carried out. The doses epplied were
1/10, 1/100 and 171000 of the approximate lethal dose of

the chemical insecticide. The approximate lethal dose of
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tawaron for rals was 30 mg/kg hody wt./day.

The high dose produced a considerable inactivaiion
to all the enzymes studied. Pancreatic lipase and
ileum maltase seem to be the most sensitive to the inac-—
tivation effect, while ileum dipeptidase seems to be the

most resistable.

The 1/100 high dose produced an effact lower than
that produced by the 1/10 high dose, in &1l the enzyues
studied. Pancreatic lipese and ileum maltase seem to be
the mopt sensitive ones while ileum dipeptidase is the

rost resistible.

The 1/1000 high dose produced a very slight effect on

the enzymes studied. Pancreatic lipase showed a consider—

able inactivation.
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TAXONOMIC STUDIES OF SOME ANTS (FORMICIDAE-HYMENOFTERA)
FROM LIBTA
_26_ HASSANEIN , AH.M
Biological ssiences and Geology Dapartment
Faculty of Education
An Shams University
Cairo , Airab Republic of Egypt
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ABSTRACT,

This work deals with the taxoromy
of four subfamilies, Ponerinae, Dory-
linae, Myrmicinae end Formicinas(Femily:
Formicidase, Order: Hymenopbtera)collected
from different areas in Libya comprising
14 geners and 26 species and subspscies,
Diagnosis and keya accompaniad with 111~
ustrations are given to these gpacias
and subsgpecizss.

- [
{
|

-

IIERODUCTION

Libye is atill one of the few countriezs waere very
1ittle iavestigaticus oa the general entonofauns have
been carried oub. A vast field of study is still open
%o the entomologists interested in many spheres of re-
search. In particular, the bazvnomist will find ampls
opportunities Yo collect specimens in biotopes of arid,

sewi-arid, nountainecus and coastal areas for morpaolo~

glcal and tazonomical investigations.
gy The aim of the present work is to 'identify some

gpecies and subsgpecizs ccllacted from Libya for a period
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of one yesr (1986). Several authors studied and revised
arts from dlfferent regions as André (1881); Emery(1901,
1508, 1909, 1912 arnd 1925); Forel (1902); Santschi(1908,
1912, 1915, 1921, end 1929); Finzi (1930); Memozzi(1930-
1931) and (1931); Donisthorpe (1947); Bernard (1956);
end Hassanein (1979).

FATERTALS ARD LETHODS

Ants were collected by havd from gardens,; houses,
deserts and mountains (?ig. 1) and were reserved in al-
cohol for future identification. Different habitats ware
represented ip the survey. The specimens were exsmined and
identified accurctely fron different collections pressnt
in Egypt. Localiitiea - of each species are cited ard
tke number of specimens exzmined is found betwesn brgc-
kets.

RESULTS

Specimens c¢ollected from Libya is confined in four
subZenilies: Ponerinae, Dorylinge, Kyrmicinae and Formi-
clnze.

Rey to subfamilies, geners, specles and
subgpecleg of ants in Idbya

1(2) Eyes absent or vestigiel, pedicel usually of 2 seg-
ments in the worker (ope in female and male)j cly~
pous short; frontal caring short and vertical, not
covering the antennal insertions; antennae usually

short, epinotum usually unsrumed (Fig. 2}, promesonctal
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suture week or absent; palps of two or three ssg:ents
tesstesnervsessaseesassnsassansssassss DORTLINAE
w—— Male véry long, about 40 mm. leong; yellowish brovm;
fenale smell biind; antennae 13 segments; vorkers
etrongly dimorphic «...s...eDorylus fulvus Vestwood
2( 1)Without thig combination of characters. :
B 3(12)0pening of posterior end of gaster (acidopore) ter—
minal,circuler and usually surrcunded by & fringse
of hairs (Fig. 5), sting vestiglal; petiole ususlly
scale like, one-segmented (Fig. 4)...FORKICINAE
4( 5)Aintennze 1l-segmented in ® ena % y and 12-

segmented in males; size very small; B 1-2 mm.;

body brilliant yellowish DITOWH sssvassrscsacaosaarne

seee Plamiolenis pallescens maurs ablantis Santschi

5( &)Antennae 12-segmented in ¥ and 2, and 13-
seguented in males; size more than 3 mn. Reddish
i brown to black species.
- 6{( 9)Insertion of antennae distant from posferior margin
of clypous.
111 2¢8) ¥ g moncmorphic; petiole, epinctum and prono-
ﬁ:{ tum always spinose or dentate; head broadly oval;
clypeus with distinet medisl vertical caring, an~
torior nargin incised in the middle; antennal carina
7 wide gpart..seeseecanseses Polyrhchis  sioplex Layr
?;i 8( 7) B B Polymorphic; petiole, epinotum and pro-

f{) notun unarmed; reddish black specles; bead broad *

-485-




Women's Coll. Ann. Rev,
Yol 15 (1530).

excised behind, narrower in frons, veTry convex above,

flattened beneath...«» Camponotus sericeus(Pabricius)

9( 6) Insertion of antennze close to the posterior mergin
of clypeus.

10(11) Funiculus long with the second segment twice longer
than large; maxillary palps very long with the
fourth segment twice the length of the fifthj tho-
Tax norrower than head; scale thick obtuss at apei..
cecesncsssessiasnssranssssss Catarivphis Foerater
g= Yellowish red species; body covered with fiﬁa

white hairs; hesd rounded in the occipitel
region behind €yaSesescarssee Coglbicans (Roger)
b- Ekeddish species; bod& coated with velvet sil-
very hairs; hesd straight in the occipital
reglon behind eyeSs.cs.... C.bombycina (Reger)
¢~ Bleckish, ms% species; head longer than broad;
second funicular segment equal to thé following
segnents; head reddish....Cebpicolor{Fabricius)

11.(10) Puniculus and maxillary palps shorter; the fourth
maxillary palp segment gbout eguel to the fifths
antennal cavitiecs separaeted from clypeus; dark
brown specieS.cceiccssesnnscassnsessasanccicnaenae
seees Paratreching longicornis (L&rreillé)

12(3) Opening at posteriof end of gaster (closcal erifice)
siit—like; gting well developed; petlole one or two

segmented, if one segnented, a distinct constriction

—~486-
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13(24)

14(13)

15(22)

16(17)

Ann. Rev.

exists bebween first and second gastral segments;
mandibles very long, linear, narrow and sharp-poin-
ted.

One segmented petiole; & distinct constrieticn
exdsts between first and second gastral segments
(Fige 5)« Pupa enclosed in cocool... PONERINAE
baxillary palp one or two segrents; head without
eyes or ocelli; epinotum rounded epleally; without
teeth; abdomen with the first 2 segnents brogg....

arevesresscesssnnes PONera ragusae santschii Emery

Petiole composed of two distinct segrents; gacster
with no constriction (Fige 6). Pupa nNakedeseesease
Stsatattsadnsseacnsncccerasesesranas NYRHMTCINAE
Epinoturt srmed; antennse 10~13 segments; club dig-
tinct more than 3 sepgments,

& fors wing with 2 cubital cells, radial cell
closed; discoid cell present; mesothorsx with dis-
tinct Hayrian furrows; peticle very shortly pedu-
nculate, first rode wedse shaped or comical; boar-
der of mandible with 2 teeth at the base and 2
teeth at the extremivy, unarmed in the middle;
major workers with hig head strongly incised at
the base; 3=4.mm., £irst sbdominel segment larger
than the rest sesseaceeasasese Pheidole Westwood
e~ Head snd occiput deeply incised medianly;head

weakly striated.,...P.pallidula recticeps Forel
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17(1€)

18(19)

19(18)

20(21)

21(20)

b= Head and occipub not deeply inelsed medianly,
head distinctly striated...P.teperiffena Forel

¢~ Head trepezoidal; occiput straight, sldes roun-
ded; head stristed, the strige superficial in
front, deep and large along the sides specially
on the cheeks and around the cyeBescscesccscare
“esesccacessarsansascncese Posinaltica Mayr

? fore wing with 1 cubital cell; mesonotum with=-
cut or with distinet liagrian furrows at lsast in
the enterlor third; peticle pedunculate; nodes of
roticle varlable; mgndiblea with normal %teeth,

& lesonotum without ¥ayrism furrows, mo radial
or discoldal cells. ¢ ' 2 Antenmge l2=-seg-
nented,club #4-5 pegmerts; eyes rounded; length
rore than 3.5 um.; petiole with a long peduncle...

evesssnasse Gardiocondvia nuda mauritanica Forel.

3 lesonotunm with distinet Mayrlan furrows;one
disecoidal and closed radial cells present.

g, ¥ Antennze ll-jolnted, club 3-segments;
eyes normal; lensth less then 3.5 mm.

2 intennae 10-segmented, second flagellar seg~
ment very long; shoulders angular; posterlor margin
of clypeus raised in a carina along the anternzl

fossettesee«es Tetremorium simillimum (F.Smith)

& Antennae 12-13 segmented, second flagellar
segnent short; shoulders rcunded, clypeal margin
not corinsted....leptothorax engnlatus (Mayr)
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22(15) Epinotum unarmed; anternae 10-12 jointed, clud
2-3 segrented or indistinct.
23(24) intennge 10-11 jointed with distinet club 2-seg-

mented; workers very seall, 3-5 mm., clear yellow

tetsesarceassanseanssasse Solenovsie lou (Forel)

24(23) Antennae 11-12 segments, c¢lub distinct, 3-sogsented
or indistinct.

ERRY

Al da

25(26) Antennae with distinct 3-segmented club; mandibles

narrow with 3-4 ecute teethj; clypeus with longitudi-

v
Lo
b
]

pal suture with the margirn reaching the gnterior
border; Iirst joint of petiole shortly pedunculsbe;
pétiole pyramid sheped; postpetiole globular, sma-

ller then petiole; minor erd major workers (1-2.5
: M) esosasasseasasvanraaansvnnsss bonomorium Mayr
e~ Yellowish red; occiput strzight; first flege~
llar sogment less then the second and third
1 cegnents; petiole cuneifiori: Tounded.cecacasss
seersssssrsrcesse Lopheraonis (Ldnnasus)
b~ Reddish black; occiput straight; first flage-
llar'segment equal to the second and third seg-
ments; petiole pyramid likescecsceoasancacanss
ceeaneaseasss Mo Subopacum phoenicir Enery

¢- Reddish brown; occiput not stralght, first
flagellar segment less than the second end
third segnents; petiole somewhat raised than

pogtpetiole ...... M salomonie {Iirnacus).
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26(25)

I=ngth more then 3 mm.; head and gaster black,head
Sl&zﬂ', thorax Inat, d.ark bI‘OWIL---.-.....--.-.......

tisececsesasevesss Mo salomonis sorrmieri Emery

Lengbh 4.5 mm.; head and gester brown or brown
pitehy, head and thorax subbriliian%, thorax red

tegtaceous to brown....H.galomonig ghscurata Stitz

Iength 3-3%.4 pm.; head end gaster Lleck glazy,

thorax dsrk red.... L. Sslomoris 23dopie Bantechi
Antennal club 1ittle distinet; mandibles shoxt,
lerge with the two amberior teeth sirong end
blunt; clypeus narrow} workers minor and major
with big head; first segment of petiocle conieal,
pedunculate; second segment tranaversely globose,
thoracic subture distinct; 9 4-13% mm, in length
tattrerrsscssscsscansneersasassas Hosgor Forel '
e- Yellowish red species; gula witkout hairs;
promesonotur not EibboUS.cswrressracanascoans

ceessassassssans KB, rufotestaceus (Foerster)

b= Bleck specles with slightly reddish colour in
the thoraz; epinotum slightly tuberculate with
very short teeth......lg.aeg;mti'acus Emery

¢— Body black, legs blaclkish; head lergsr than
long; occlput more or less emargingte esscess
neresassesanse Moneryptiacus foreli Sambschi

d- Head and thorax red, gaster usually reddich
black to black; epinotum slightly tuberculate

—~490



Women's Coil. Arn. Rev.
Vol.-15 (1290).

with pointed teeth....M.srensrius (Fedbricius)

Subfenily: Ponerinse

The colonies are rostly small, ants are all pre-
daceous gnd carnivorous, their pupae are always enclosed
in cocoons, end g well-developed sting is always present
in the worker and fenmgle.

Distribution: Widely distridbuted, especially in the tro-~
pics erd Australis.

This sgubfenily is represemted by one genus gnd
one speciess:

Genus: Ponsrs Labreille

Ponera Latreille (1605) Nouv. Dict. d'Hist. Nat., 24:176.

Ponera regusae gentschii Emery
Popera remusac Seatschid muery (1909) Deutsch. Ent. Zodt.:
371.
Speedreny exanined: Beni Gasi, Ix »1986(5); Bl Beida, IX,
- 1983(7) 1 Musreta, I1X, 1985(10).
Enbfanily: Dorylinae

The mailes of the crivers are winged and with eyes,

they are fregquently taken at lights, the workers are
blind; and the females ere both blind and wingless. Kem-
bers of genus Dorylus are almost entirely subterransan,
rarely coming to the surface except in qull, cloudy

weether. They do not make permanent nests. The three
castes are entirely different from ons another. The

queens are excessively rare and kmown only in s few
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species, snd the males have been taken in comparyy with
their workers.
Distribution: Smell subfemlly of czostly tropical specles,
gome of which occur in the temperate regiones of Africa
and Horth and South America.

Thip subfemily is represented by or~ genus and
one species:

Gemus: Dorylus Fezbricius

Dorglus Fabricius (1793) Ent. Syst., IIs "Ct.

Dorylug fulvus Westwood
Dorylius fulvus Westwood (1840) Intz. Class, Ias. II:219,

Dorylus fulyus punicus Santschi (1925) Bull. Soce Hist,
I;ato Af:l‘.‘. I}o, mI: 2300
Dorylus fulvus ruficeps Sentschl (1926) Bull. Soc.Hist,

Nat. Afr. W., ¥VII: 232,
Specimens examined: Tarhuna, VI, 1986 (11).
Thig subfemily is divided into a large number of

geheray The majorlity of which are cosm0politan; M1 vor-
kers possess a sting, and the pupae sre always nsked.
Petiole 2-Jointed in mll the sexes, the second Joint
very rarely nearly as wide as the first abdonminal seg-
ment.

This large and importent subfemily contains many
ennoying end injurious species, and with numerous mumbers

of individuals. The lerger species are called bulldog

-492-



Women's Coll. Anr. Rev.
Vol 15 (1990).

ents, they bite their victims severely; mandibles simple
or teothed, mmall or wide. Compoiund eyes present, rarely
vestiglal or ebsent, clypeus may or may not extend bet-
ween frontal carinae. Reproductives usually winged;fore
wing with one or two closed cubital cells. Kale genitalia
partly concealed or exerted.

Distribution: Widely distributed throughout the eatire

world.

Genus: Cardiocondyla Ezery

Cerdiocondyla Egery (185%) ipn. Acad. Nat. Nspoli, IT:20

q

Cardiocondyla nude maurdtanica Forel

Cerdiocondyla nuda mauritanica Forel (18%0) Ann. Soc.Ent.
Belg. Lm-

Sogcimens exsmined: E1 Gouf, IV, 1985(9); Tarthura, V,

1985(6); Gagbub, V, 1586(7); Elaziziya, X, 1985(5),
Genus: Leptothorsx Lligyr

Leptothorex Meyr (1855) Verk. Zool. Bot. Ver. Wien,

5 1 431,

Leptothorsx anmulatus Kayr

}

Leptothorsy ansulatus Meyr (2862) Zool. Bot. Gesell,
Vien ¢ 73°.

Svecdmens examined: ElGouf, IV, 1986(7); EL Khoms, IV,
1985(7); Tripoli, IV, 1985(7); El EKofra, IV, 1985;
Xusrata, X, 1985(5); Sabha, XI, 1986(7).

Genus: Messor Forel

Hegsor Forel (1890) inn, Soc. Ent. Belg., 3 t IXX.

—493-



Women's Coll. Ann. Rev.
Vol. 15 (1680).

Messor eesyptiacus Emery

Hessor aegyptiacus Emery (1908) Deut. Ent. Zeite: 451,
Specimeng examined: Tripeli, III, 1986 (12); Tarhuna,
VI, 1986 (9); Marzouk, V, 1986(9). Elocida, IX, 1986
(12); Bert, IX, 1986 (9); Kusrata, X;1987 (11},

Vessor acgyptiacus foreli Santschi
Messor aepyptiscus foreli Sanmtschi (1923) Rev. Sulss.
Zool,., 30: 323,
Specimens ewxsmined: Terhuna, IV, 1586(7); Gagbub, V,
1985 (6); Harzouk, V, 1986 (G);Beni Gazi, IX, 1986(8);
Bert, IX, 1985 (4); Sabha, XI, 1985 {9).

Messor erenarius (Fabriclus)
Formica erengrius Fabricius (1787) lant. Insect.,

I:307-311.

Aphaenogasgter grenaris Roger (1863) Verz, Formicid.Gatt.

Art., Berlin.
Messor arenarius Fabricius in Alfieri (1931) Bull. Soc.
Ent. Egypte, XV.
Svecimens examined: Tar‘huna iV, 1986 (11); Elbeide, IX,
1985 (9); Sert, IX, 1985 (12); lusrsta, X, 1985 (10);
Elaziziya, X, 1986 (13).

Hossor rufotestaceus (Foerster)
yrmica rufotestacea Foerster (1850) Verh. Hatur. Ver.
Preuss. Rheinl,, VII: 489,

Apheenogester rufotestacea Roger {1853) Verz. Formield:
20,
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svhasnopscter gracilinodis Emery (1B7B) fnn. lius. Stor.

- Kat s Genova, XII: 55.
FEessor rufotestaceus Esery (1908) Deutsch Ent. Zeit.: 437.

Specimens exsmined: Tripoli, II, 1986 (6); Beni Walid, IV,
1986 (B); E1 Gouf, IV, 1986 (8); El Kofra, IV, 1985 (9);
¥arzouk, V, 1986 (12); Tarhuna, Vv, 1986 (10); Babha, VI,
1986 (12);Beni Gazl, IX, 1986 (12); Elbeid=, IX, 1286 (15);
Sert, IX, 1985 (12).

Genus: Moromorium Meyr
- Fopomorium Hayr (1855) Verh. Zool. Bot. Ges. Wien,Vi452.

Vonomorium pharaonis (Linnaeus)

Formics pharsonis Iimnaeus (1758) Syst. Hat., I

Myrmice domestica Shuclkard {1B38) kag. Nat. Hist. IT:226.

Lonororium pharaconis Mayr (1852) Verh.Zocl.Bot., Wien,
II: €49,

Spseimens exsmineds E1 Fnoms, ITI, 1985(11): Tripoli, III,
1985 (17); El Eofra, IV, 1285 (1l2); Beni Welid, IV, 198G
' {15); E1 couf, IV, 1986 (9); Kerzouk, V, 1986 (11);

Ffarhuns, VI, 1986 (22); Elbelda , IX, 1986 (9); Sext, IX,
1986 (10); Beni @azi, IX, 1586 {13); Sebhe, IX, 1985 (16);
Blaziziys, X, 1986 (17); lusrata, X, 19856 (17).

Eonomorium salomonis (Tinnzeus)

Forrlca selomonis Idinnseus (1758) Sys. Fat., I.

Fopomorium salomonis Roger (1862) Deut. Ent. Zeit., VI:283.

Specimens exsmined: Tripoli, IV, 1986 {19); El1 Eofra, IV,
1986 (16); E1 Gouf, IV, 1986 (12); Beni Walld, V, 1986
(15); Tarhuna, ¥, 1986 (20); Beni Gazi, IX, 1986 (12) ;
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Sert, I¥, 1986 (15); Lusrata, X, 1985 {13).

Fonomorium salomonis didonis Sznbtschi

ionomorium salomonis didonis Santschi (1921) Kem. R.

Soc. Egpe Hist. Nat. § 425.

Specimens examined: El Zhoms, III, 1986 {6); Tarhuna,
111, 1986 (5); Marzouk, V, 1986 (6); Elbeide, IX, 1986
(7); Musrata, X, 1985 (12).

Monomoriud selomonis obsecurate Stitz

Kopomorium salomonis obscurata Stitz {1978) Eitth. Zool.
Hus,. Berlin: 346.

Specimens examined: El Khoms, IV, 1986 (B); Beni Walid,
Iv, 1985 (6); Gagbub, V, 1986 (4); Beni Ga;.i, IZ, 1986
(7); Sert, IX, 1985 (9); Elaziziya, X, 1985 (10).

Yonomorium szlomonis sommierd Emery

Moromorium galomonis sommieri Erery (1208) Deut. Ent.
Zelt., 1 676,

Specimens examined: El Phons, IV, 1985 (4); El Kofra,
Iv, 1985 (6); EL Gouf, IV, 1985 (7); @aghub, V, 1%86
(7); Sabha, XTI, 1985 (6).

Monomorium subopszcum phoenicie Emery

Monomorium salcmonis subopacum phoenicia Emery (1908)
Deut. Ent. Zelt. : 677.

Eonomorivm subepacum phoenicla Santsehi (1927)‘ Bull.,
Aan. Boc. Ent. Belg., 67: 242.

Specimens examined: El Eofra, IV, 1986 (7); El Gouf, IV,
1986 (5); Tripoli, IV, 1986 (6); Tarhuna,VI, 1986 (8);.
Elbeida, IX, 1986 (7); Sert, IX, 1986 (9); Nusrata, X,
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1986 (8): Elazizlys, X, 1986 (5).
Genus: Pheidole Vestwood
Fheidoles Westwood (1541) inn. Mag. Nat. Hist., VI: &7.

Pheidole Paliidula recticeps Forel

Pheidole pallidulas recticeps Forel {1909) Bull. Soc.
l ’ Taud. Sc. N&t.' 45:391.

Svecimens exsmined: Tropoli, III, 1985 (5); El Khoms,

I1I, 1986 (9); Tecrhuma, V, 1985 (7); Musrata, X, 1985(11).

Pheidole sginaibica Mayr

Theidole sinajtica Kayr (18562) Verh. Zocl. Bobt. Gesell.
Vilen. : P45«

Svecimens ezsmined: Tripoli, IV, 19856 (12)}; El Gouf, IV,
1985 (B); EL Ehoms, IV, 1985 (8); Beni TVelid, IV, 1966
(9); Cagbub, ¥V, 1985 (7)§ Tarhunz, ¥, 1985 (%).

_'}' Pheidcle tensriffans Forel

! Theidole tenariffana Forel (1892) Ann. Scc. Ent. Belg.:

Spseimens ererined: Tripoli, IT, 1985 (5); Tarbuns, V,
1986 (B); Beri Gazi, IX, 1986 (11); Sert, IX, 1985 (7);
Elbeids, IX, 1886 (10).

Genus: Selenopsls Westwood _
Sclenopsis Westwood (1841) Ann. Mag. Nat. Hist. Vi: 86.

Solennpsie léu (Forel)

Solenopsis lou Forel (1902) Ann. Soc. Ent. Belg. XLVI:
152, '
Specimens exsmined: Elbeida, IX, 1986 (6); Elaziziya,
¥, 1985 (4).
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Genus: Tetramorium Liayr
- Tetramorium Mayr (1B55) Verh. Zool. Bot. Ges. Wien, V.423.
Tetremorium simillimum (F.Swith)
yrmica gimillimg F. Smith (1854) Trans. Ent. Soc. Lond.,
IIT: 95.
Tetramorium gimillimum Mgyr (1861) Eurcp. Formicid. Wien,I.
Specimens examined: Tripoli III, 1985 (9); El khoms, IV,
1986 (9); El Kofra, IV, 1985 (B); Marzouk, V, 19856 (7);
Tarhuna, VI, 1586 (%); Elaziziya, X, 1985 (6); lLiusrata,
" x, 1986 (11). |

Subfamily : Formiclnpse
It is the largest and mogt important subfemily. The
merbers are verieble in size, ranging from 2-20 mm. in
length, Their hebits, mental end social behaviour, and
morphologicslly Lhey are consldered the mogt highly deve-
loped of ell ants. They are vegeterian and feed on sugary
substances, which are stored by the workers. Certain spe—

cios of Polyrhachls and Camponotus build silk nests in

leaves.

Distribution: This subfamily ig widely distributed and

meny genera are cosmopolitan.
Genusgs Camuonotﬁs Hayr
Camponotus Meayr (1861) Europ. Formicid. 3 35.
Csmpenotus sericeus (Fabrieius) -

Formica sericea Fabricius (1798) Ext. Sys. Supplement:279.

Cemponotus sericeus Meyr (1862) Verh. Zool. Bot., Wien,
XIT : 649, |
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Specimens examined: Tripoli, III, 1986 (11); El Gouf, IV,
1986 (9); El Knoms, IV, 1986 (12); EL Eofra, IV, 1986 (7);
lerzouk, V, 1986 (11); Terhuna, V, 1965 (7); Beni Gezi,

IX, 1986 (14); Elbeida IX, 1986 (13); Sert, I, 1985 (1l);

. Elaziziye, X, 1986 (13); Musrata, X, 1986 (6).

“'fi Gemuse: Catsglyphis Foerster

O Oataglyphis Foerster (1850) Verh. Naturh. Ver. Preuss.
i Rheinl., VII: 493,

Cataclyphis albicens (Roger)

Formica glbicans Roger (1859) Desut. Ent. Zeit., 3:225-

259,
Cataelvphis albicana Roger (1863) Verz. Formicid.Gatt.

Und Arten, Berlin,

Spegimens exsmined: E1 Ehoms, IV, 1986 (11); Sert, IX,

1¢85 (9)3 Elaziziya, X, 1986 (6); Lusrata, X, 1986 (12):
Esbha, XI, 1983 (13).
Cataglyphis bicelor (Fabricius)

Fermicae bicolor Fabricius (1787) Lantisse Ingectorun,

I:307-311.
Cataglyphis bicelor Febricius in Alfieri (1931) Bull.

Soc. Ent. Egypte, ZV: 42,

Specimens exemined: Beni Walid, IV, 1986 (1l); El Gouf,
IV, 1986 (12); El Ehoms, IV, 1986 (11); Tripoli, IV,
1986 (14); Terhuns, V, 1986 (16); Elveida , IX, 1986
(12); Sabha, XTI, 1985 (9).
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Catacivphis bombycina (Roger)
Formica bombyeina Roger (1859) Deut: Ent. Zeit., IIT:225~
259.
Cataglyphis bombyveing Roger in Sentschi (1929) Rev. Suiss.

Zool. 1 E0Q.

Sovegimens exsmined: Tripeld, II, IIT, 1966 (17); El Ehoms,

11T, IV, 1986 (16); Beni Welid, IV, 1985 (11); EL Gouf, IV,

1986 (9); El Kofra, IV, 1986 (9); Gagbub, V, 1986 (13);

Marzouk, V, 1986 (15); Tarbune, V, VI, 1986 (1l); Beni

Gazi, IX, 1986 (16);Elbeida , IX, 1986 (7); Sert, IX,

1986 (11); Musrata, X, 1586 (15); Ssbha, XI, 1985 (13).
Genus: Paratrechinz Motschulsky

Peratrechina Kotschuleky (1663) Spe. Hat. doscou, Bull.,
36313,

Peratrechina lonsicornis (Latreille)

Farmics lonricornis Ietreille (1802) Hist. Hat. Fourm.:ll3.
Formica verans Jerden (1651) Madras Jour. Iitt. Bc. ,

17: lzu,

Prenclevis longicornis Roger (1863) erz.Formicid.:10.

Peratrechina longicornig Bmery (1925) Gen. Insect.Formi-
cidag: 217,

Specimens exeminsd:Blbeida, IZ, 1986 (11); Beni Gazi,IX, -
1986 (7); Sert, IX, 1986 (10); Elaziziya, X, 1986 (2).

Genus: Plagiolepis Mayr
Plspriolepis Kayr (1861) Europ. Formicid.: #2.
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Plagiolepig pellescens mgura atlantis Santschi
Plagiolepis pallescens maura atlantis Sambschi (1920)

Bull. Soc. Vaud. : 171,

Specimens exasmined: EL Eofra, IV, 1986 (11); Eeni Walid,

IV, 1986 (9); El Gouf, IV, 1986 (13); Gagbub, V, 1986
- (12); Marzouk, V, 1986 (4).

' Genus: Polyrhachis Emith
o Polrrhachis Smith (1858) Jour. Proc, Linn, Soc., XL:58.

L! Folvrhachis simplex Mayr

Polyrhachis simplex Mgyr (1852) Verh. Zool. Bot. Ges.
Wien. XII: 682,

Specimens examined: Tripoli, II, 1986 (7); Bl Ehoms, III,
1986 (8); Tarhuna, VI, 1986 (5); Kusrata, X, 1986 (9).

DISCUSSION
The species and subspecies of Iibye mentioned in
this work were collected for s period cof one year. Accor-

Do ding to the presernt situation, the nyrmecologicel Idibyan
. fauna has not circum mediterraneen character; is mostiy
composed of oriental elements; undoubvedly belongs to
the eremic region; includes some ethiopic oriental ants,
and includes only few elemerts of the coastal african

mninor. For a great extent 1t seems that the faung of

Idbya is more or less similar to that of Egypt.
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(A} (B) (C) Fig. (6 )

Fig. (2) Epinotum of Dorylinae.

Fig. (3) Terminal, eircular acidopore.

Fig. {4) Petiole of Formicinae.

Fig. (5} Petiole, dorsal (A)and side view (B),and gaster
{C)of Ponerinae.

Fig. (6) Fetiole and gaeter of Myrmicinae.
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Fig. (7) Ponera ragusae sentschit Emery

o

Fig. (é) Dorylus fulvus Vestwood

Tig. (9) Messor aegyptiacus Fmery

Fig. (10) Konomorium salomonis (Linnaeus)

7ig, (11) Messor arenarius (Fabricius) 7 T
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Fig. (12) Messor rufotestaceus (Foerster)
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(13) Pheldole pallidule recticeps Forel

(14) Pheidole teneriffana Forel

(15) Camponotus sericeus (Fabriciug)

-£08-

14

e ——— s




T

2

Fig. (16) Gataglyphis albicans {Roger)
Fig. (17) Gataglyphie bicolor (Fabricius)
Fig. {18} Gataglyphis bombycina (Roger)
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SELECTIVE DETERMINATION OF VERAPAMIL
IN SOME PHARMACEUTICAL PREPARATIONS USING
SIMPLE POTENTIOMETRIC SENSOR

By

- 2 7_ Mona A. Ahmed
Deparitment of Chemistry, College for Glils, AlnShzms University,

Calro, Egypt.

SUMMARY

A PVC membrane electrode for verapamil has been prepared for
the direct potentiometric determination of verapamil in
pharmaceutical preparations. It exhibits a near Nemstian response in
the range 7x10-5-10-2M verapamil hydrochloride with a slope of 55
mv per concentraton decade. The electrode has a reasonably wide
working pH range (2-7.6) In 0.1M NaCl, a fast response time (less
than 60 S} and is stable for at least three months. It shows a good
selectivity for verapamil in the presence of various excipients
commonly present in a number of pharmaceutical preparations. The
mean relative standard deviation for verapamil determination in 40
ug ml-1-1mgmil-1 aqueous verapamil hydrochloride solutions is 1.2%.

INTRODUCTION

Verapamil 5-[3,4-dimethoxyphenethyl methyl-arﬁino]-z-
{3.4-dimethoxyphenyl)-2- isopropylvaleronitrile (I), is being
intensively studied because of its ability to suppress inward calcium
currents In cardiac and other excitable tissues.l-3 Such "slow"
calcium currents may be involved in fatal arrhythmias occurring

during myocardial ischemia or infraction and associated with sudden

-510-



Women's Coll. Ann. Rev.
Yol. 15 (1990).

cardiac death4. The calcium antagonist verapamil reduces
pathologically raised blaod pressure by dilating the peripheral blood
vessels peripheral resistance diminishes and the load on the heart is

thus relieved.

- —_ CH(CHalz CH (CHa),
] OCHg
: CHaO @— G ——— (CHa) — NCHyCHy OCHy
. CN
X

Verapamil hydrochloride in pharmaceutical preparations is
extracted from powdered tablets and the supernatent solution is

analysed hy h.p.l.c.5-8, The high-performarce liquid-chromatcgraphic

system is also recommended for the determination of the drug in

blood corpuscles9d, blocd plasma or serum?®, plasmall-13, human

seruml4 and in postmortem specimens!S. Analysis of verapamil and

its metaholites in human plasma!$, post mortem specimensl?, liver

tissue or stomach content in fatal casesi8 and serum!l® has heen

performed by the gas-chromatography. Verapamil determination in

biclogical material20, stomach content and liver2! were assigned by

_ thin layer chromatography. Fluorometric determination of verapamil

in blood, urine or tlssue homogenates has been discribed?2.

| Verapamil hydrochloride in pharmaceutical preparations was also
| determined spectrophotometrically23,

The present study was made for preparing a PVC membrane

electrode responsive for verapamil and using it for selective

potentiometric measurments of verapamil in pharmaceutical

R preparations.

feze -511-
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EXPERIMENTAL
Apparatus

The potentiometric measurments were made at 25+1°C using
an Orion digital-pH-millivoltmeter (Model-720} with the PVC
verapamil-TPB membrane electrode using an Orion (90-02) double
Junction Ag/AgCl reference electrode using 10% m/v potassium
nitrate in the outer compartment and an Orion (S0-00-02} solution
in the inner compartment. pH measurments wers made oy an Orion
combination glass electrode Model(91-01). Standardization of TPB
was made by an Orion Ag-Ag,S membrane eiecucde (Model 94-02)

versus the previously mentioned double junction reference electrode.

Reagents and Materlals
Materials and reagents were obtained as follows:-

Sodium tetraphenyl borate from fluka, dioctylphthalaie (DOF}
and tetra hydrofuran from Aldrich, the PVC used was {Breon IiI Ep
from UK), All other chemicals were of analytical reagent grade. A
standard verapamil hydrochloride sample was a gift from Elnasr
Pharm. Co, Egypt. Other verapamil drugs were obtained from local
drug stores.

Solutions were prepared with deionized water. Sodium tetra
phenyl borate (NaTPB) was prepared, filtered twice and standardized
potentiometrically with standard 10-2 M AgNOj solution. 10-1M
verapamil hydrochloride standard was prepared by dissolving 4.91g
of pure verapamil hydrochloride in 100 ml of 0.1M NaCll solutdon. A
serles of standard solutions were also prepared by appropriate
dilution with NaCl solution from 10-1-10-6 M.
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. Electrode Preparation

The sensor was prepared by mixing 100ml aliquot of 102 M
agueous verapamil solution and 100 ml aliquot of 102 M aqueous
sodium tetraphenylborate solution. The white ion-pair precipitate
was filtered off, washed several times with detonized water and dried
at room temperature. The infrared spectrum of the complex
displayed almost all absorptlon bands that present in the individual
spectra of both verapamil HCl and NaTPB.

Master membranes were cast from PVC (190mg). plasticising

solvent mediator (350mg) and sensor (10mg). The previous cocktail
was dissolved in 5 ml of freshly distilled tetra hydrofuran {THF), then
poured into a 5 cm diameter petri-dish. The solvent was allowed to

evaporate slowly over a period of 48 h, whereby a transparent disc,

approximately 0.2mm thick was formed, A disk was cut from the
master membrane, and mounted in an electrode configuration
o according to the procedure of Moody et al24,

| The electrode internal solution was prepared from a mixture of
equal volumes of 5x10-2 M of verapamil hydrochloride and 5x10-2 M
of sodium chloride.

The membranes were stored at room temperature {n closed
containers. Before calibration, a fresh electrode was preconditioned
in 102 M verapamil hydrochloride solution for at least 24h. The
electrode was Kept in 10-2 M verapamil hydrochloride after each
measurment . A steady state dynamic response was normally obtalned
n less than 60 5.
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Electrode Calibration _

Standard solutions of verapamil hydrochloride in the
concentration range 10-1-10-6 M were prepared. Aliquots of 10 ml of
the standard solutions were transferred into 50-ml beakers and the
PVC verapamil-TPB membrane electrode in conjunction with an
Orion double-junction Ag-AgCl reference electrode (Model 90-02)
was immersed in the solutlons starting from 106 to 10-1. The
measured potentials were followed for a period of 15 min for each
concentration, and plotted against the logarithm of the verapamil
concentration, A steady state response has been reached in 90 S and

the calibration curve show a slope of 55 mv/cone. decade Fig (1).

Determination of Verapamil

For direct potentiometric assay of verapamil in drugs, a 80 mg
portion of the tablet was finelly powdered and transferred
quantitatively with 0.1M NacCl solution into a 250ml calibratlon flask.
The solution was then diluted to the mark with 0.1M NaCl solution
and shaken for 5 min. Aliquots {10ml) of these drug solutlons were
transferred into 50 ml beakers, the PVC verapamil-TPB niembrane
electrode and Orlon double junction Ag-AgCl reference electrode
were immersed in the solutions. The electrode system was allowed to
equilibrate with stirring and the e.m.f. was recorded and compared
with the calibration graph. Alternatively, the standard addition
{Spiking)25 technique was used by recording the e.m.f. before and
after the addition of 1.0 ml! of standard,K 10-2 M verapamil
hydrochloride scolution to the obove solutions. The change in the
potentlal readings was recorded and used to calculate the verapamil

content in various pharmaceutical preparations.,
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Potentiometric Titration
Aliguots {10-30 ml} of verapamil hydrochloride test solutions
(10-3M) were pipetted into a 100-ml beaker. The verapamil selective
electrode and the double junction reference electrode (Orion 92-02})
were immersed Into the solution and the stirred solution was titrated
slowly with a standard 6.5x10-3 M sodium tetra phenylborate (NaTPB)
_ : solution. The inflection point of the titration curve corresponds to
- 1:1 verapamil: TPB reaction. 1.00 ml of 8.5x10-3 M NaTPB = 3.185

mg of verapamil hydrochloride.

RESULTS AND DISCUSSION
Electrode Characteristics

The specific response characteristics of a PVC verapamil-TPB

membrane electrode are shown in Table {1} and Fig (I}. Calibration
were made at a constant pH and ionic strength using 0.1 M NaCl
solution. Table (1) shows that the electrode displays a linear response
for ageous verapamil hydrochloride solutions over the conecentration
range 7x10°5-10-2M. The potential readings were stable and
consistent to = 2 mV day-to day for at least 4 weeks . The calibration
Lo slope is 55+ 0.2 mV per concentration decade, the detection limit, as

I defined by an e.m.f. difference of 18 mV between the calibration
graph and the extrapolated linear section, is better than 9x10-5 M (Ca
44.0 ug/ml). This indicates the feasibility of using this electrode to

determine verapamil in pharmaceutical preparations.

Effect of pH and Time

The pH dependence of the electrade potential was measured as

described previously25, Although the potential readings
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displayed by the PVC verapamil-TPB membrane electrode are
reasonably stable, measurments in NaCl solution provides stable
potential readings for up to 10 min. The static response time of PVC
verapamil-TPB membrane electrode is fast Ca 90S for 10-3 M
verapamil, but the dynamic response is even better. Al
potentiometric measurments were made at 25+ 1°C. The potential
response of the electrode for 10-6-10-1M aqueous verapamil

hydrochloride solutions was followed.

Effect of Interferents

The response of PVC verapamil TPB membrane elecirode was
checked in the presence of a number of organic and inorganic
cations and other organic species. The resulting selectivity
coefficients are shown in Table {2). The verapamil pharmaceutical
drugs commonly contain exciplents and diluents, such as talc
powder, starch and lactose. None ef these diluents in concentration
level as high as 100-fold excess affect the response of the electrode.

Determination of Verapamil

Results for measurments of pure aqueous verapamil hydrochloride
solutions at concentrations of 44pg/ml-0.74pg/ml using the PVC
verapamil -TPB membrane electrode (DOP plasticiser) and the
standard addition spiking technique25 are given in Table(3). The
mean relative standard deviation is 1.2%. Potentlometric titration of
4.9-14,7 mg verapamil hydrochloride v.s standard 6.5x10-3M aqueous
NaTPB solutlon using the PVC verapamil-TPB membrane electrode as
an indicator electrode Fig.(2}) shows potential break of Ca 100-150
mv at the stoicheiometric 1:1 molar reactlon.

=516~
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Determination of Verapamil in Pharmaceutical Preparations

Table (3) presents results oblained by direct potentiometry of
verapamil In pharmaceutical tablets using th PVC matrix membrane
electrode. Anaveragerecovery of 99.0% (SD 0.1% n=5) of the nominal
values is obtained, for direct potentiometry and standard addition
method.

In conclusien, the proposed membrane electrode system offers
a simple, rapid and accurate, screening technique for the
determination of verapamil in pharmaceuticals.

|
|
|
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Table (1)
Response characterisiics of the FVC Verapamil-TFB membran_e
electrode with DOP plasticiser.

Parameter DoP
Slope/mV decade-1 55.0
Inlercept /my 140 mV
Lower Limit of Linear ran ge/M 7X10°
Detection Limit/M ax106
Dynamic response time for 10°2M &0
Verapamil, s
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Table (2)

Selectivity Coefficient of Some Organic and Inorganic Interferents

Interferent K pot
ver, B

Glutamic 1.1x10-2

Urea 7.3x10"3

K+ 6.83x10"3

Mg+ 6.72x10-3

Na+ 6.66x10"3

Glucose 1.4x102

Alanine 3.99x10-3

Catt 6.72x10-3

Maltose 1.3%10-2

Amm. chloide 7.5x10-3

i m. aminophenol 7.2x10-3
i P-amincphnol 9.9x10-3
' Glycine 1.42x10-3
_I ethylamine 1.8x10-3
: Butylamine 1.2x10-4

Sy i S21-



Women's Coll. Arn. Rev.
Vol. 15 {1990).

Table (3)

Determination of Verapamil in Some Pharmaceutical Preparations

Recovery %
Pharmaccutical
product and source Direcl Slandard
Potentiomelry additicn

80 myg, Elnasr 98.5% 99.2%
Pharm. Co, Egypt.
40 mg, Elnasr Fharm. 100% 88.5%
Co, Egypt.

* Average of flve measurments
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) STRUCTURAL EFFECTS ON THE ACID-CATALYZED HYDROLYSIS OF

(E)—-3-CARDBOXY-4-ARYL-BUT-3-ENOIC ANHYDRIDES

_28_

Department of Chemistry., University College for Girls,

SHADIA M. ABDALLAH

Ain Shams University, Heliopolis, Cairo, Egypt

_ The rates of acid-catalyzed hydrolysis of (E)-3-
o carboxy—ﬁ—phenyl(1).4—(i—naphthyl)(2).4,ﬁ—dipheny1(3)
= and 4-methyl, 4-phenyl(4)-but-3-encic- aﬁhydrides are
compared in dioxané-water mixtures at different temp-
eratures and pH values and are in the sequence 1 > 23
3 > 4. The rate decreases with increase of pH,reaches

} a minimum at about pH 3.1 then increases gradually

till pH 5.7.

e A

INTRODUCTION

Hydrolysis of carboxylic anhydrides in initially neutral
solution have been studied extensively. Reaction is retarded by
the addition of non-polar solvents to the water and values of
energies of activation are lower, and the entropies more nega-
tive, than those observed for nucleophilié¢ substitution at a

- saturated carbon atom!-2. Bunton and co-workers3 ﬁave reported that

i bond breaking is not kinetically important in the hydrolysis of

-528~
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some carboxylic anhydrides and the reaction is slower in the
less agqueous solvents.The reactivities of symmetrical anhydrides
of both aliphatic and aromatic carboxylic acids are increased by
elécfron—attracting substitutents*.3, However,although some work
on the kinetics of the hydrolysis of anhydrides has been repor-
ted, the pH-rate profile and sclvent effect on the hydrolysis of
unsymmetrical o,p-unsaturated carboxylic anhydrides have not
been much studied. Thus it was of great interest to investigate
the rate of hydrolysis of unsymmetrical anhydrides 1-& which
contain an olefinic linkage conjugated with only one carbonyl

group and extended conjugation with one or two aromatic rings.

EXPERIMENTAL

The (E) anhydrides I, m.p., 166-7°C6; 2, m.p., l65-6°C7; 3,
m.p., 149-51°C8, and 4, m.p. 1129C?, were prepared and their
structures confirmed.
The 1HNMR were determined in CDCI; with a Bucker WH-400 instru-
ment (TMS as internal standard).

Anhydride 2: LHNMR.- 6 = 3.81 (d, J = 2.5 Hz; CHz2), 7.60
{dd, J = 8, 1.5 Hz; 7-H), 7.63 {(mc; 2-, 3-H), 7.66 (dd, J = 8,
1.5 Hz, A—H), 7.93, 8.11 (AA'BB’ system, J = 9 Hz; S-, &-H),
7.99 (dd, J = 8, 1,5 Hz; 1-H), 8,57 (£, J = 2.5 Hz; 8-H).

Anhydride 4: 1HNMR.- 6 = 3.49 (q, J = I Hz] CH;). 2.68 (t,

J =1 Hz; Me), 7.25 (dd, J = 8, 1.5 Hz; !-H), 7.44 (me; 2-,3-H).
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Kinetic Measurements
The rates of hydrolysis of dicarboxylic anhydrides(1-4) were
studied in different mixtures of redistilled CO;-free water and
; pure dioxane™ containing differenlt bufferstl at pH, s 1.2-5.7
and at 25-50°C. The kinetic measurements wers made using 0.015inul
of anhydride in 100 ml bul(er. The general procedure used for
the hydrolysis of anhyrides by addition of aniltinet2 could not
be applied to the anhydrides 1-4, because the reaction with ani-
line was too slow. Fortunately reaction with hydroxide is also
relatively slow at low temperature, so that the acids produced
could be fitrated directly with alkalild A titrimetric procedure
involving the estimation of the liberated dicarbexylic acid in

the presence of diphencl purple as indicator!l was followed. The

| structures of the dicarboxylic acid produced after complete
hydrolysis were identical with thet stated in the literatures-9.

A thermostat was used so that the 'tempe;ature could be
adjusted to + 0.02‘C. The rate constants k; were calculated gra-
phically by using the integrated form of the first order rate

equation and were reproducible within + 1%.

RESULTS AND DISCUSSION
The specific rates of the acid-catalyzed hydrolysis of the
dicarboxylic anhydridesl-% in different buffer solutions at pH,s
1.2-5.7 in 50% aqueous dioxane {v/v) were presentéd in Table 1
at the given temperatures. Fig 1 shows the inverted bell-shaped

i rate-pH profile with a minimum at about pH 3.5. This indicates
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that acid catalysis is considerably less effective Lhan base
catalysis.At the minimum in the pH-rate profile ky /ka=107, where
ka and iy are the catalytic coeffecients of acid and base,
respectivelyts,

A statistical least squares treatment!5 of the Arrhenius

# based

equation wae used to calculate the activation energy E

on the rate constant k; at pH values 1.2 and 5.7 in 50% aqueous

dioxane.The enthalpies { b!f%.entropies ( 55*) and free energies

{ aG*) of activation and also the Arrhenius frequency factor (A4)

were calculated using the absolute rate equationlé and are given
*

s
in Table 2 . However, although the values of 24 and & § for

anhydrides 1-4 somewhat change as the structures are changed,

el p
the compensation effect between A H™ and TAS#pluys a part in

keeping ZLGq#mDre or less constant. This is ascertained by the

_; linear relationship between them with slope unity.
e : Enhancement of the rate of hydrolysis with the increase of

the dielectric constant of the medium {P) can be attributed to

the high polarity and greater soivation of the transition state.
The linear relationship betweem log k1 and D-172D+1 with posi-
tive slope indicates the dipolar interaction!?, The dielectric
constants of the dioxane-wédter mixtures were obteined from data
of Akerlofl®. The results are presented in Table 3 . The linear
relationship between log ki and log [H,0] with slépe equals to unity
at pHys 1.2 and 5.7 indicate that a water molecule acts ag a
strong nucleophile and is involved in the rate-determining

. step!?. Thus, from the given results and rate profile +the
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hydrolysis seems to take place by Aac2,and the reaction is cata-
lyzed by both acid and by base but catalysis by base ie rather
more effective since it becomes dominant while the solutien is
still acidicts. The bimolecular mechanism is substantiated by

&

the values of 1?% 557 and the Arrhenius frequency factor log A.
The large negative value of entropy of activation indicates that
initial protonation is followed by synchronous displacement of
the carboxylate group (A2 or Sy2) with rio discrete tetrahedral

intermediate20.21,

The low sensitivity of the reaction to substituent effect

.

5 in accord wilh the A,c¢2 mechanism.

However, in the usymmetrical anhydrides, 1-4, the only
reactive centre of nucleophilic attack 1is the nonconjugated
carbonyl group where conjugation of the other carbonyl group
with the olefinic linkage and its extention to afyl group lowers
its susceptibility toward nucleophilic attack (Schemel}. The
segquence of reactivity 1>2>3>4 reveals that the important effect
which influences hydrolysis, similar te cyclizetion of acids to
anhydrides, is steric in origin2i. It appears that the larger
the substituent, the lower is the rate of hydrolysis. Table 2
shows that both enthalpy and enteropy changes become less favor-

able to hydrolysis.

Acknowledgement: The author thanks Prof. Dr. P. Weyerstahl,
Institute fUr Organische Chemie, Technische Universitht Berlin,

for recording the IHNMR. °
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TABLE 1

RELATION BETWEEN pH VALUES AND VELOCITY CONSTANTS AT DIFFERENT

TEMPERATURES IN 50% AQUEOUS DIOXANE

108 x k; sec-1
pH* toC Anhydride
1 2 3 4

1.2 25 3.327 2.851 1.203 0.770
30 5.246 4,467 1.919 1.279
35 7.805 6.998 3,071 2,047
40 11.643 10.619 4,734 3.199
45 17.912 16.032 7.423 5.118
50 25.0845 24.266 11.515 7.933
2.1 40 7.293 6.397 2.6B7 2.175
_ 3.1 40 5.374 4.989 2.303 1.791
: 4.8 40 g.700 8.316 4.094 2.303
5.7 25 4.222 3,938 2,047 0.870
, 30 6.525 5.757 3.071 1.407
35 9.852 8.700 5.862 2.239
e 40 14.840 12.794 7.293 3,455
o 45 22,134 18.9136 10.747 5.374
- 50 31.986 27.764 15.737 g.316

-:I “The buffersused are reported in literaturell. The buffer
solutions were prepared in large batches in order to give

reproducible media.
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ACTIVATION PARAMETERS FOR

IN 50T AQUEOUS DIOXANE

TABLE 2

THE HYDROLYSIS OF ANHYDRIDES (1-4}

2+ o -
PH E¢ HSHyge - & Bape bd?;o log Asqpe
Anhydride |value| K cal K cal |cal deg-1| K. cal
mol-1 mol-1 mol-1 mol-1
1 1.2 16.581 15.955 21.562 22.704 8.5693
5.7 15.670 15.044 23.987 22,552 B.0427
2 1.2 17.042 16.416 20.273 22.761 08.8491
5.7 16.121 15.495 22.843 22,645 8.2911
3 1.2 17.963 17.337 18.947 23.267 9.1373
5.7 17.042 16.416 21.065 22.997 B.5859
4 1.2 18.424 17.798 18. 259 23.513 9.2869
5.7 17.503 16.877 21.D47 23.465 B8.68l4
TABLE 3

RELATION BETWEEN VELOCITY CONSTANTS AND DIELECTRIC CONSTANTS

OF THE MEDIUM AT pH 1.2 AND 5.7

D-W 4 + log ki
Anhydride mixture quo
{v/v) pH 1.2 PH 5.7
1 50:40 35.39 0.9763 1.0847
50:50 I7.41 1.0661 1.17135
40:60 39.45 1.1444 1.2500
30:70 41,80 1.2108 1.3056
20:80 44,19 1.2625 1.3671
2 60:40 35.39 0.9132 1.0266
50:50 37.41 1.0261 1.1070
40:60 39.45 1.0937 1.1714
30:70 41.80 1.13562 1.2406
20:80 44,19 l1.2108 1.2970
3 60140 35.239 0.5840 0.7602
50:50 37.41 0.6752 0.8629
40:560 39.45 0.7405 0.,9395
30:70 41.80 0.8059 0.9991
20:80 44.19 0.8552 1.0612
4 60:40 35.39 0.4081 0.4494
50:50 37.41 D.5049 0.5383
40:60 39.45 0.56840 0.6122
J30:70 41.80 0.6511 0.6868
20:80 44.19 0.7198 0.7504
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CHARGE TRANSFER COMPLEXES
BETWEEN SOME POLAR SOLVENTS

AND m—ACCEPTORS

Nadie M. Ghobrial
Department of Chemistry, University College for Women,

Ain-Shams University

ABSTRACT

The charge-~transfer complexes formed by 2 number of
r-acceptors with dimethylsulphoxide, dimethylformamide &nd
tetrahydrofuran have been measured in methylene chloride at
25 *C. Trensition energies of these complexes as well as
ionizetion potentials of the n-donors have been determined.
All CT complexes studied have a 1:1 stoichiometry. Solvent
effect on the electronic transition of the CT have been

presented and discussed,
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INTRODUCTION

Solvent effect studies on the positien of the 1-
DIODanaminé-S—triethoxysilyl:chloranil complex bands, in or-
ganic solvents of different dielectric constants, have shown
that the transition energies decrease as the polarity of the
solvent increases[l]. However, complefaticon in oxvgen-
containing seolvents such as dimethylsulphoxide {(DMS0) ex-
hibits no correlation between the polarity of the solvent
and the energy of the charge- transfer transition. We
proposed that this might be due to the formation of com-

plexes with these solvents.

According to M. A, Slifkin[2], there is an interac-
tion between chloranil and polar solvents DMSO,
tetrahydrofuran, (THF), and dimethylformamide (DMF), prob-

ably the formation of a 1:1 charge-transfer complex.

The objective of the present study is to determine
the stoichiometry of the charge-transfer (CT) complexes ba-
tween DMSQO, THF and DMF with chloranil {CHL}, 2,3-dichloro
5,6-dicyancbenzoquinone (DDQ} and iodine (I:) 1in .methylene
chloride. 1In addition, we wish to apply the tool of CT com-
Plexation to estimate the ionization potentials of the three

organic solvents.

EXPERIMERTAL
The purificatlon of DMS0 has been described

earlier[3], other organic solvents used were purified ac-
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cording to standard methods[4]. CHL {Merk}) was crystallized
freom benzene, DDQ (Aldrich} was crystallized from

benzene:chloroform (2:3).

For the purpose of determining the stoichiometry
utilizing the conventicnal continuous wvariation method
(Job's method[5]1), stock solutioans (10-*M} of donor and ac-
ceptors were prepared. The electronic spectra of the com-
piexes were measured in 3 ml stoppered silica cells after
mixing the donor and acceptor solutions at 25°C using a
Perkin-Elmer spectrophotometer model Aa. All measurements
were made immediately after mixing the two components. The
electronic spectra of al!l molecular complexes formed were
recorded within the wavelength range 200 - 750 n.m., using

methylene chloride as a solivent.

RESDLTS AND DISCUSSION

It was observed that spectra of the n-acceptors DDQ.
CHL and I: in the polar solvents DMSO I, DMF II and THF III
are not very different from that of the acceptor in an inert
solvent[6]. However, by studying the difference spectra be-
tween polar solvent + n-acceptor versus n-accepter sclution
of the same concentration (as 1illustrated in fig.l) the
electronic spectra of I, 1II, and III with various electron
acceptors under investigation in methylene chloride solution
show an extra absorption bandis} not due to either component
aleone. These bands have been attributed to the formation of

donor-acceptor molecular complexes in these solutions. The
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values for the positions of absorption maxima, molar extine-

tion coefficients., transition energies of the molecular com-

plexes of the electron donors I, II and JIII with the dif-

ferent electron acceptors are listed in table (1).

Table (I) Maximum absorption wavelength isax(nm), molar ex~

tinction coefficient gmax{mol-!cm?} and transition
energies E(K cal mol-'} of the charge-transfer
complexes formed between polar organic solvents
(DMSO, DMF and THF) and n-acceptors in methylene
chloride ;t 25°C as well as the ionization poten-

tials i.p. (e.v.) of the donors.

Electron Transition

Acceptor Anax Eman i.e.
Donor Energy

DDQ 368 46.0 17.7 9.89
DMSO CHL 377 16.0 75.9 9.82
Iz 276 28.0 103.6 9.82
DDQ 426 32.0 67.1 8.30
DMF CHIL a72 12.2 76.9 9.10
I: 307 9.4 893.1 9.06
DDQ 440 24.0 65.0 9.20
THF CHL 387 10.0 73.9 8.95
Iz 314 11.0 91.1 8.90
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L The ionization potential (i.p.) wvalues listed in
table (1) were calculated from the energies of the charge-
transfer bands applying the following empirical equations
[7.8] which were used in substituted benzene and polynuclear

hydrocarbons as donors:

I

E {(A) i.p. (e.v.) = 5.00 + 1.53 10-¢, vens (cm-!)

{B) i.p. (e.v.} = 5.76 + 1.52 10-*, VYppoa (cm~")

(C) i.p. (e.v.) = 2.90 + 1.89 10-*, Y1z (ecm !}

|

where, ¥ is the wavenumber corresponding to the charge-
- transfer band. These equations have also been used in es-

timation of i.p. of heterocyclic compounds [9]. This method

provides a simple means of estimating ionization potentials

which may be difficult to determine by other metheds, such
P as Rydberg series, photoionization and electron impact, be-
cause of practical details such as the low vapour pressure

of some of these substances [R].

! A 1:1 composition of the complexes.between acceptors
4 and donors is observed, by employing the Job's continuous
variation method [51 (Fig. 2, 3 and 4), except in the case
of the complex bétween DMSO and DDQ (Fig. 2) the absorption
maxima at 0.4 indicates that the ratioc of D:A is 2:1. DDQ
relatively higher electron affinity (1.9 e.v.}[7] might ac-

count of the 2:1 D:A ratio.

Solvent effect studies on the position of CHL-DMSO

L complex bands, 1in organic solvents of different dielectric

B _ -541-
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constants, have shown that the transition energy generally
increases with the polarity of the solvent (Table II}. -1
similar increase in transition energies with the polarity of
the solvent has been reported by Kosower{10]. The decrease
of the energy of the transition as the polarity of the sol-
vent increases might be due to the high stabilization of the
excited state in which the charge is probably more separated

Fhan in the ground state.

In the case of oxygenated soclvents no correlation ap-
pears between polarity of the solvent and the energy of the

transition.

The stability of the CT complexes is proportional to
the electron affinity of the electron acceptor compounds and
on the ionization potential of the electron donor components
and increases with the following order:

THF = DMF > DMSO

DDQ » CHL > Iz [71]

Table (I1} Effect of solvent on position of the maximum ab-

sorption wavelength band of CHL-DMSO complex in
different organic solvents at 25°C.

. Dielectric

Transition )

Solvent Annmx Enax Constant

. Eneragy

at 25°C
Ethyl acetate 405 6.6 70.6 6.0
Chloroform 400 15.3 71.5 4.8
Methylene chloride 317 1.0 76.0 9.1
Benzene © 408 12.0 70.1 2.3
Cyclohexane 415 B.0o 68.9 2.0
Acetone 375.5 4.5 76.3 21.0
Acetonlitrile 325 11.6 BB.0 37.5

42~
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30 CORRELATION OF TAE VISIBLE INDUCED CENTERS IN SODA-SILICA
- TGLASS AND SMORY QUARTZ.

K. RAGAE AND A. EL-BIALY

University College for Women- Ain Shams University, Cairo,
Eqypt.

Abstract

A similarity in position's, shape's and width's
at half-maxima of the visible induced bands in oxidized
soda-silica glass and smoky gquartz has supported the
view that the bands at about 1.9 eV and 2.58 eV in smoky
gquartz are not related to substitutional aluminium in
the quartz structure as it was reported earlier., This
has been further substantiated by the development of
a band at about 3.0 eV in smoky quartz whose intensity
correlates with the wvisually observed smoky color. It
1s believed that the two bands Hg and HE in irradiated
soda-silica glass as well as the two bands A) and A3
in smoky quartz have the same origin related to

paramagnetic oxygens in the silica structure.

Introduction

Several investigators have studied the optical
absorption caused by x-irradiation in a large numbexr
of simple soda-silica glasses. Smith and Cohen (1964)
studied the coloration produced by x-irradiation in highly

pure oxidized soda-silica glasses. Gaussian resolution

. -

of the induced absorpticn épectra showed three absorption
maxima at abouﬁ 1.96 eV (632nm), 2.7 eV (460nm) and 4.1-
eV (302nm). The bands were attributed to sites introduced
to the glass network where electrons cor holes could be

trapped.

-348-
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By studing the effects of Ce3t and Ce4t in the
oxidized soda-silica glasses, Stroud et. al. (1966} were
able to show that the wvisible bands were due to trapped
holes, while the other bands in the near ultra-violet

o (at about 4.0 and 5.27 eV) were assigned to trapped

electrons. The same conclusions were reached by Mackey

et. al. {1966, 1970), who assigned the two centers at
1.99 ev and 2.7 eV to two distinct trapped holes H"j and

+ .
Hy which proved to have a common structural precursor.

Color centers were also observed and reported in
natural smoky quartz and irradiated colorless quartz

by many investigators. Two optical absorption bands,

designated A; and Ap about 2.0 eV (620nm) and 2.7 eV
(460 nm) respectively, were usually assigned to the smoky
color produced by x-irradiation of naturally colorless
quartz. The &) and Az bands were attributed to an aluminium
atom replacing a silicon atom in the quartz st%ucture
with an alkali or hydrogen in a nearby intersitial location
providing charge halance (Griffiths et.al, 1955; Mackey

(1963).

Nassau and Persoctt (1975, 1977} performed a series
of irradiation and heat treatment experiments on a large
number of natural and synthetic gquartz. In some of the

studied samples, the Aj; and A; optical absorption bands
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were present without any smoky color. The smoky color,
however developed upon further irradiation and was
accompanied by a new absorption band A3z at about 2.9
ev (427nm) whose intensity correlated with the
substitutional aluminium content, and an ESR signal due
to substitutional aluminium. Accordingly, the authers -
suggested that the smoky «coler in quartz due to
substitutional! aluminium was associated with A3 optical
band at 2.9 eV rather than the A; and Az bands preoposed

earlier.

The purpose of the present study is to investigate
the correlation if any, between the +two induced hole
centers ﬂz and H;- in irradiated soda-silica glass and
the visible induced centers in crystalline silica, and

to assign models for the various present bands.

Experimental
Soda-silica glasses were prepared using ultra-pure

sodium carbonate ({Alpha grade) for Naz0 and corning

purified fused silica for S5i0;.

Batches were prepared to yield glasses of the

composition Nag0. 3.0 Si0j.

v

The batch constituents were then throughly mixed
and melted in a Pt-Rh crucible in a high temperature

pot furnace with Kanthal elements. To reduce the

=550~
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volatilzation losses, the furnace temperature was slowly
raised and then maintained at 1200°C for the hour, after
which the melt was allowed to cool gradually to the room
temperature. The glass samples were then ground and
carfully polished, cerium oxide being used to obtain
the final highly polished surfaces for optical

measurements.

The natweral smoky quartz sample was a Brazilian

crystal.

Optical spectra were taken at room temperature by
means of a recording spectrophotometer in the range 1

to 6.0 eV.

The specific absorbance in cm~1, &= (%) log; 4 (Io/I),
where t is the sample thickness in com., was calculated
without reflectance correction. X-irradiation experiments
were carried out at room temperature at tube settings

of 45 KV and 35 ma.

A curve resolver, a modified analog computer, was
used to resolve the bands. Band parameters, viz., width
at half maximum with absorption maximum (*m) and energy at
maximum absorption band positions were obtained Ffrom

the resolved absorption curves.
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Results and Discussion

Figure (1} shows the optical absorpticn spectra
of Napy0, 3.05i02 glass melted under cxidizing conditions
prior to and after 30 mins, of x-ray irradiation. The
unirradiated glass was colorless and showed no absorption
bands in the wvisible region of the spectrum. The effect
of x-irradiaticn on the absorption spectrum is best
illustrated by a "difference spectrum. This spectrum is
cbtained by subtracting the spectrum taken befcre
irradiation from the one measured after irradiation and

is referred to as the induced spectrum.

Figure (2) shows the induced spectrum of the oxidized
soda-silica glass together with Gaussian resclution for
the absorption bands. The absorption 1is reselved inte
three bands at about 1.98, 2.68 and 4.0 &V {(widths at
half-maxima are 0.5, 1.08 and 1.16 eV respectively) being
characteristic of oxidized soda-silica glasses. The
absorption band positions are in proper agresment with
those reported by Mackey et.al. {1966, 15%70). As was
mentioned earlier, the bands H§ and H; {(1.98 and 2.68
eV) were assigned to two distinct hole centers, while

the band@ E3 (4.0eV) was assigned to a trapped electron.

Figure (3) 1llustrates an approximate gaussian

resolution for an irradiated natural Brazilian smoky
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guartz. A striking similarity in band positions and shapes
was observed between the A)} and Ay bands at 1.9 and 2.58
induced in irradiated natural smoky quartz and the bands
at about 1.98 and 2.68 eV induced in irradiated sodium
silicate glass. The slight differences in positions and
widths at half-maximum between the two spectra as presented
in Table (1} were nmnot entirely unexpected. These

differences can be interpreted in view of the regular

arrangement of the 5iQ4 tetrahedron in the case of guartz

- - : compared to the random network on glass.

Table 1
Comparison of Band Parameters in Smoky Quartz

to those in Soda-5ilica Glass

Absorption Smoky Quartz Maz0. 305i03 Glass
. Band
! Peak Width at Peak _Width at
I position half-max. position half-max.
! ev eV ev eV
]

A] or H} 1.9 0.7 1.98 0.5

A, or Hj  2.58 0.8 2.68 1.08

The band at about 3.0 eV in smoky gquartz resembles

the A3 band observed by Nassau and Prescott (1978} with
peak position varying between 2.58 and 3.1 eV, and width

at half-maximum varying between 1.3 and 1.7 eV. They
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attributed the half-maximum varying between 1.3 and 1.7
eV¥. They attfibuted the changes in the band pasitien
and width to non-equivalent of silicon sites by aluminium.
The positions and widths at half-maxima of the gaussian
resolved bands that provided satisfactory fit in smoky
guartz together with those given by Nassau and Prescott

are given in table 2,

Tabla (2}
W
Positions and width at Half-maxima ["2-]-) of
Appproximate Gaussian Resolved Bands in Smoky Quartz
as Compared to those given by Wassau and Prescott

{1875, 1977 and 1978).

The study Nassau and Prescott
Absorption
band band
band Position Hy Positiaon W,
Ay 1.9 0.7 1.8 ' 0.7
Ao 2.548 0.8 2.5 0.8
Aj 3.05 1.1 2.85-3.1 1.3-1.7'
B 3,98 1.28 2.9 1.2

c 5.0. = -0 -

The observed similarity of the Ay and Az bands ‘in
- smoky quartz and the HE and Hf bands in scda-silica glassh

strongly supports HNassau's and Prescott's conclusion
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regarding the A} and A; bands and their non-correlation
te the substitutional aluminium hole centers in the gquarcz
structure. This is further substantiated by the development
of the band at 3.05 eV in the absorption spectra of smoky
quartz. The intensity of this band increased in accordance

with the intensity of the smoky coler.

Conclusion

The H3 and Hp absorption bands in x-irradiated soda-
Silica glasses and the A]} and 27 bands in smoky gquartz
may be associated with a defect in the silica structure

which persists even when the long range order is destroyed

on transition from the crystalline lattice to the more
random vitreous state. It is well known that the
introduction of an alkali into the silica network breaks
:~ up the siliconoxygen bond forming one non-bridging oxygen
for each alkali ion. Puring irradiation this defect losses
an electron and results in a trapped hole ceanter,; with
the hole restricted to the non-bridging oxygen. The
released electron can be trapped in a nearby precursor
defect which comprises an electron trap, or the Nat ion
can trap the released electron and become a neutral atom.
S5ince the sodium atom is sufficiently small, it is free
to migrate through the network tc¢ an electron-trapped

defect. This defect may accept the charge and the sodium

= atom becomes an ion again. However, that the two centers
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irradiation.
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Fig.(1 ):The opticai absorption spectra of sodium silicate glass
melted under oxidizing conditions before and af ter

30 mintes x_ray irradiation.(sample thickness 0.09 cm).
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Fig{ 2) Approximate gaussian resolution of the induced absorption
spectrum of sodium silicate glass.
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H-; and H; are transitions of the same center is unlikely
in the 1light of earlier observation by Mackey et. al.
{1970} to the effect that their intire ratio varies
strongly during the coloring and bleaching processes,
and that their rate of annihilation varies with increasing

L the titanium concetration in the glass.

We can, therefore, consider the idea that the two
centeérs differ in the number of non-bridging oxygens
as suggested by Schreurs (1967). We may also suspect
o jtha-:t the origin of the two bands in smoky quartz is related

to paramagnetic oxygens similar to their origin in glass.

It is obvious, however, that further studiss must be
carried out to clarify this problem. It would be helpful
in investigating the nature of these bands in guartz,
i to illuminate the samples at low temperature with light
: that falls mainly in the 1.98 eV region, and study the
variations in the intensity ratio of the two hands with

i
1
i : further x-irradiation and/or bleaching.
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:31 EFFECT OF CATHODE LENGTH ON THE CHARACTERISTICS
OF THE GRIDDED CORONA VOLTAGE STABILIZER
DEVICE

E. A. Gad
Physics Department, University College For

- “Women, Ain Shams University, Cairo, Egypt.
ABSTRACT
The present work is intended to investigate the
properties of a gridded wire-plate corona device when used
a5 corona veoltage stabelizer {GCVS). In particular it is
devoted to the investigation of the dependence of the

stabelization on the cathode length {Lc).

INTRODOCTION

The need for voltage stablization has been so common
and important that certain preferred circuits and standard
practices have been developed. The corona voltage stabrelizer
at normal atmospheric pressure was investigatedl. The basic
mechanism of various corona modes and corona stabelization
have been studied by Loehz. More work has been done on

3,45 and gridded devices® for cvs devices.

the wire-plane
The study of the cathode length variation is found to be

more complicated as it is necessary to take into consideration

the fact that the discharge of electricity is confined to

that portion of the anode wire covered hy luminous glow. If

the length of the cathode is varied the oper ating length of

the wire increases and therefore the corona current increases.

The present work is devoted to study the effect of cathode

lergth on the characteristics of GCVS device.
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EXPERTMENTAL SET UP:

The arrangement of the GCVS device is shown in Fig.({l)
which consists of a highly polished plate seirves as cathode
of area 14.2 x 6.2 cmz. Ankor wires of diameter 0.33 mm
were used as anode and grid wires. The distance between the
single anode wire and the cathode plane h, is 2 mm, the
distance between_ the double wires grid and the cathode plane
hg is 5 mm and the separation between the grid wires is 3mm
The limiting resistance on both anode Ra and grid Rg is each
20 MO,

Two equal mica strips have been used to insulate the two
rounded ends of the plane cathode from the anode wire and
also to vary the effective cathode length Lc from 1.2 to
13.2 cm which is fixed by the separation distance between
the two mica strips.The (XVS device is placed in a closed
enclosure inside which the relative humidity R.H. and
tenmperature T are kept constant during the running time of

the experiment i.e. R,H. = 30% and T = 259,

RESULTS AND DISCUSSION
The variations of the corona cuxrent Ia with the anode
applied votlage Va was determined and shown in Fig.(2). It
has beenfound from this f:'_.gu.re that for a given applied
voltage, the corona current Ia increases as Lc expands,and
for a given Lc the steady corona current staris by a very
small region where it increases nonlinearly with increasing

the applied voltage beyond which it almost increases linearly
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according to the relation

I, =m v, + Io (1)

where m and Io are constants.

= Applying the least squares fit to the present experimental

' _ results in these linear region of the corona current curves
'-'* the constant values of m and Io corresponding to different
values of Lc were determined and represented in table (1).
Applying the least-squares fit for m and I0 represented in
Fig. (3), empirical formulas of the second order have been
determined for m and Io in terms of Lc . Thus an empirical

formula was determined for Ia interms of Va for different

values of Lc in the form.

T _ 2 2
I, = [{ 196.3 - 8.1 L + L_ + 0.47 L% ) +(39.53 + 1.83 1, ~0.084 L)

=3 -6
x 10 va] 10 ° amp. (2}

where Lc in mm and Va in velts.

Table (1) The computer values of m and I0

L, (cm) qulo_s(amp.} mx 1076 (atm %)
13.2 -221.3 + 0.0239 0.0450 + 0.0041
12,2 -225.6 + 0.0188 0.0434 ¥ 0.0043
11.2 -228.1 * 0.0389 0.0495 <+ 0.0039
10.2 ~230.0 * 0,0267 0.0495 ¥ 0.0033
9.2 -231.0 ¥ 0.0340 0.0493 + 0.0040
B.2 - -231.0 ¥ 0.0340 0.0489 ¥ 0.0069 -
7.2 -230.3 ¥ 0.0180 0.0481 ¥ D0.0063
6.2 -228.5 T 0.0630 0.0476 + '0.0013
5.2 -225.7 ¥ 0.0188 0.0468 ¥ 0.0013 i
4.2 -222.0 * 0.0113 0.0457 ¥ 0.0067
3.2 -217.4 * 0.0134 0.0445 ¥ 0.0067
2,2 -211.8 ¥ 0.0860 0.0431 ¥ 0.0013
1.2 -205.3 + 0.0794 0.0416 + 0.0025

&
™
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In Fig.(2) the computed values [full curves) of Ia vs.
v, are plotted. On the same figure the experimental values
{circles) are represented, it show good agreement.

In the steady corona region the effective voltage Ve
between the anode and the cathode is given by

Vae = 1 -mRYV, - IR, (3)
Substituting for R~ = 20 MO and (m, Iol from table (1)
the relation between vae and Va is determined and represented
in Fig. {(4) for various values of Lc' From this figure it is
clear that the slopes of the plateau regions are positive and
increase with decreasing Lc.
From Eg.[3)

dav

ae_ _ _
dva = ~ 1 " OR, (4)

The values of dvae/dva vs, Lc are illustrated in Fig. {5)
which are constructed from the basic data of the corcona
current with the help of eq. {4). It is clear that the value of
dVae/dva decreases with decreasing L, from L_ = 13.2 to 10.2 cm
after which it increases with decreasing Lc'

The values of the internal resistance T4 of the device

are calculated by the equation.

r=.__ie__ {5}

Fig.(6) gives the relation between (rdJ and the applied voltage
V, for different values of L,. From this figure it is clear
taat the value of rq increases gradually with the decrease of

vV, corming to steep rise.
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Fig.(7) shows the relation between L, and the a.c.
resistance ra of the device which is denoted by eqg.(6).

dv
r = —.~2e (6}

a dI
from Fig.(7) it gs clear that x, decreases with increasing
of Lc until Lc = 11.2 cm while it increases with increasing
L. for Lc = 12.2 rm and 13.2 cm.

Most often stabilizer devices are used incircuits where
the load resistance is constant and the source voltage is
subject to variations. Then as the source voltage rises, the
current through the device increases, and nearly all voltage
change is absorbed across Ra, so that the voltage across the
device remains practically constant {or increases insignifi-
cantly) provided the device current remains within the normal
glow region of the characteristic.

Nevertheless, the cathode length Lc was found to be an
interesting parameter which affects the working conditions.
Thus it is necessary to select the suitable 1c for any

experiment and fix this value during the time of the results.
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