2R

nEMER .
»
[

Lan

)

e

o

£

-

s AR = 5y B ok e it i b e

35
3
[o
b . * K3 -
1 ap——
LT e = - ] )
" f - & Fy - )
.-, 1887 by L. . pr-rpe e Fr)
- - -
i 4 {.°
~ .
..
.
[ R T L S
R ke LR T S DS B PN T I ST ; ,-':,‘;‘
.*‘.




.....

LR Y --.:-"’;' - - v '-?1; )
o ol ¢ vl | GalS L2 .
e il Bl Sl S e
. ,:u!"" 152,
I, 2 TR ST R TINR
8| VRN ERVES Ik
N T T
'y




UNIVERSITY COLIB®R FOR GrRLs

AN SHAMS UNIVERSITY




SRR

[,

1
. ]
i
|

. !

oo
& icorial Board : .

e
-

Pros. Dr. Ahmed-A. Tdha - oomrmomeemee s - Chief Editor -

rr - . Ca e . o

f

o
: -
N R et e -
E . R
. - e _:r-_'— . . E -~ .
.
e . i
o e s
Thar LdwermTy-Suctidn Lz '
. . i Al rfeidic? § o
SR : : - " e S '
L 3 |
[ I
A5 o
.
E




——— L o

Contents

Page

Effect of Salicylic Acid and Gallic acid on the Growth Responses and Physiological

Changes of Vicic faba
{cv.Giza 402) Seddlin:gs.
1. Cbanges in growth respotises, carbohydrate contents and activities of certain en-
' Zymes
by
Mona M. Abdall, Shahira Rousbdy and Kamal A ELTelwany........ccucovcecemcunne. :

Effect of Salicylic Acid and Giltic Acid on the Growth Responses and Physiological
Changes of Vicia faba (cv. Giza 402) Seedings
IL. Nucleic acid contonis and nitrogen metabolism
by
Shzhira S.Roushdy, Kamal A El. Telwary and Mona M. Andalla ......cue.ce.

Protection Effect of N-acetyloxindonylidene-p-chlorophenyl
Butcnolide on Corrosion of zinc in Acid Selution
O.R.Khalifa,A.A Misbah and E.A Elhamid

Growth response of Mrdicago sativa to phosphorus
fertilization, cycocel and Rhizoblum
as affected by water regime
by Fatmz, A.Helemisci Mona A.Naim and
Zeinab Y.M.Abou Bakr

Physicochemical studies on Zno-Silica gel system
M.A Mousa T.Faried M.,Z.A.Omran
and E.M.Dief Allab

42

59

76

e - ]




10

Page

AL rTul TISCCTLIS Choretsrzatior
5.4 27wl rinined from: ihe zeachion
mrvin Feaefacbonat: and Ammonium

Cichromae 1* itferent lemperatires
by
T Fand
Chemistry Department, Faculty of Science
B2nha Univerity, Benha, EQypt..eeees

The Inhibition of Commercial Fetty Acid Sulpkoncts
Towzrds The Corrosion of Alvnirium In Hydrochlodc Acid
by
AIMead.............

Comyuerative studizs on Growth, Nodulation and Nitrogén
Fixaton of two Leguminous Plans Growing
Urder Diffzrent levels of water supply
and imrigstion intervals
by
Fatmey, A Hedemish and dMona, LFzbd.
Botany Department, Collegz of Women, Ain Shams University

Heliopo.is, Cairo, Egypt.....uesseeenne

Studies Interactions of the Pertroleum
Darivatives (Propanil-S02} with Herbicide
and insecticide on Barnyardgrass

and Rica

Mehreshan, T.El-Mokadem, Zeinab, Y. M. Abou Bakr.......covvveeee

Response of Barnyardgrass
{Echinochica crus.Galfi)and Rice (Oriza Sativa)
To some petroleum Aromatic Derivatives
Az Berbicides Treatments
Zeinzb, .MM Abms-Bakre, Mehreshan, T.El-Mokadem
~nd Foida, A A Sharara..............

108

133

150

180




Page

-

14

Spectrophotometric study of pinacynnol chloride at
’ Different Temperatures.
Afaf AR El-Marish, E.A Moussa.LA.., El-Sabbagn
H.B.S2llam and A.S.TOUIKY...seeesserrsoeeeermssssssmesens
Prolongation of Storage Period ot Pear Fruits
Throughinactivation of Certain Enzymes by
Using Ethylene Ineibiting Solutions
- by
M.Kord and T.Hathout....cccciasenennann
Synthesis and Evaluation of Some Peptide
Chains Using the Ligid Phase Method
As Biologically Active Substances
Fatma A.El-Mariah

Therma) and Speciroscopic Characterization
of the Products Obtained from the Reaction
between Mn-Carbonate and Ammonium
Dichromate at different temperatures
by
T.Farid
Chemistry Fepartment, Facnlty of Science,
Banha Univesity, Benha, Egypt......c.ccocnninns

206

B

231

243




1&-

)
]
S

Chemical Conirol of Some

Tomato and Pepper Diseases

Mona-I-Fahd-Zeinab-H-Kherilaa and Amany-A-Youssry
Botany Depatment-Women's—college-Ain Shams University

Cairo-Bgypt.......ccovvvimnene

Effect of the herbicide "Treflan" on the mitosis of
Vicia Vaba

. Isolation and Identification of Mycotoxins Produced
by Evsarium spp.and Aliernaria solani
Zeimab H.Kleralta, Mona LFahd Amony A. Youssry

Batany Department, Women's College.......c.coouvenne

238

217

250




-

sroiiLIl s LI ANT XSV,

Vol. 18 (1993),

Effect of Salicylic Acld and Gallic Acid on the Growih
Responses and Physiological Changes of Vicia faba
{cv. Gizg 402) Seedlings.

I. Changes in growth responses, carbohydrate contents and
activities of certain enzymes

By

| Mona M. Abdalla, Shakira S, Roushdy and Kamal 4. ElTelewany
Botany Department, Faculty of Scien::e, Ain Shams
University, Abbassia, Cairo, Egypt.

Abstract

The influence of two concenmations (Jand 5mM) of salicylic acid (SA)
and gallic acid {GA) on the chanpes of growth rate, carbohydrate ¢ontents
and the activity levels of cenain enzymes in Vicia Jaba (cv. Giza 402)
seedlings were examined in the presens stedy,

Treatment with SA and GA at 1 and 5mM inhibited the % of seed
germination and supressed ths rate of seedling growth {expressed as mean
length of shoot and root and mean nurnbar end lenph of the lazeral roots)
except GA at ImM which siimulated the seedling prowth. GA at ImM
increased the activity leve! of catalase while it decreased AA-oxidace activily
as compared with (he untreated sezdling. On the other hand, treatment with
SA (1 and SmM) and GA (SmM) declined caalace while they increased AA
axidase activilies below and over thosa of the untreated seedlings.

1t was found that, the activities of polyphenol axidase and invertase
enzymes and the contents of reducing sugars (exeept at I and 2 days)
polysaccharides and toial carbohydrates were lower in seedlings treated with
SA and GA (hen in the contro! ones. On the other hand, seedlings imposed
to SA 2d GA at 1 and 5 mM, caused an elevation of both sucross contents
{except for seedlings grown with SAS) and (¢ and B amylase activity over
those estimated in the egnira! seedlings.

Key words: Vicia faba, Gellic acid at 1mM : GAI, Gallic acid at 5 mM: GAS, Salicylic
actd at ] mM: SA1, Salicylic acid at 5 mM: SAS.

Introduction

Many phenolic compounds, the most coramonly identified as phytotoxins produced
by higher plants (Rice, 1984) are widely spread in soil (Wang ez al., 1967). Whitehead

e
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a3 eXugston (Suenzi and MeCalia. 954 Rovira, 1965 and Tuley, 1977).

20 mmis e2moounas ket tes shown to be of imporiance in the ragurlation of plan:
otk wnd merhalism and a2 no unger considered ¥ bz passive by-products (Fain and

Lieastave. 1381), Fervlic acid (FA) alters seed germaination (Leather and Einhellig,

*34%%, inhjolis tadicle growih (Blum er af., 1984) and decreases leaf expansion, leaf

rradaction, dry weight sccurenlation (Pattarson, 1981; Blurz and Dalton, 1985 and Blum
ef o', 1933 a,b) photosynibetic rates (Patterson, 1931) and leaf chlorophyil content
ighellir and Rasmussen, 1979 2ad Patterson, 1981). The magnitude of these responses

vanes with the concenatradion of fenuie acid (Einhellig and Eckaich, 1984).

Decreused lear water potential (7,!/;: ), shool wrgor pressure G&Cr ) and ¢smortic
potental ﬂe{,; have been ooserved in soybean and sorghum seedlings after weaunent with
250 to 1U00uM FA for one day (Patterscn, 1981 and Einhellig er al., 1985).
Tronspiradon and water vtilization in cucumber seedlings decreased after 2 days of
searment viih 500uM FA (Blum et gl., 1985 b). However Blum e: al. (1985 b) noted that

L.z 24 h They suggested that FA temperarly modified water uptake by the roots,

Svei edeezd the inward diffusion of watsr needed for cell and leaf expansion.

Ahmed (1987) found that all dosas of Nz-salicylate caused significant decrenses in
reducing sugars , sucrose and polysaccharide contenis at the early stages of leaf growth

Gi wheat piait

The prese:u siudy denis with the effect of monophenolic acids (seiicylic 2cid, SA) -

aad pelyphencliz acids {gallic scid, GA) on the growih, carbohydrate metaboiism and
actvities of cerain oxidative and hydrolytic enzymes during seed germination and carly

seedling growih of Viciajaba cv. Giza 402

e
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Materials and Methods
Growib of the plants. o

Seeds of Vicia faba cv. Giza 402 were surface sterilized with 0.1 % HgCl‘.2 for 100
min ard then wasked thormughiy with sterile water, The seeds were germinated in plasiic
pots (15 cm in diemeter and 11 21 in depth) on Whatman filter paper 10. 45 under the
 following conditions: relatve humidity of 60-65 %, day length of 12 h and day/night air

teroperature: 224’1_8°C._ Ten seeds were plented in each pot and all pots were aranged into

5 groups each of 8 pots, then each group recieved 15ml of the following solutions.
1- Distilled w;ne.r to represent the nnireated plants.
2- Salicylic acid at the concentmtiong of 1 and 5mM.
3- Gallic acid at the concentrations of 1 and SmM.

The solution of each treatment (pH7.8) wes daily renewed and at intervals of 1,2,7
and 14 days, germinated seeds or seedlings of only 2 pois were harvested per eatment

The percentage of germination and cerzin morphological measurements were taken
and statistically analysed using the Jeast sighificant difference (LSD) at 1% and 5% levels
of probability { Snedeccr and Cochran,1967).

Methods of analysis
bstimation of carbohydrates

The different caﬁ:»ohydfate fractions were determined in the oven dried Plant tissues.
The methods of extraction and clarification were similer to those adopted by Said aud
Naguib (1964). The direct reducing sigars were determined following the procedure of
Somogyi (1937) as described by Younis (1963). The total reducing sugars werc
estimated after the hydrolysis of the sucrose by inveriase, The sucrose comtent was
calculated from the diffcrence between the total reducing sugars and the direct reducing
sugars. Polysa-ccharidcs were estimated in the dry residue Jeft after extraction of soluble

sugars by the method adopted by Naguib {1963).

(9)
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Crude sxtracts were prepared by homogenizing 1-5g fresh matter with 30 cm”
~ris-HCI buffer pH 7.4 (Guerrier and Stully, 1990). The homogenatss were centrifuged

ar 7000¢ for 30 min and the supernatants were Girectly nsed for the enzyme assays.

_ Activities of ascorbic acid oxidase {AA-oxidase), polyphenol oxidase and catalase
were essaved sccording o the methods described by Mukherjes and Cheudhari (1981),
Har and Mishrz (1976} end Biswas and Choudhuri (1976) i'espec&t'e.i}r. Acrvites of
AA-oxidase and polyphenol oxidase were expressed as Lhe change in ihe opiical density

g'l fresh weight bl Caalase activity was expressed as u mole H,0, destroyed g'l

vesh weight nl

Activites of( andp amylases were assayed according to the methods described by
Davis (1977) and Malik and Singh (1980) respectively- Activity of o} amylase was
expressed as the decrease in opucal density per unit titne. The p-amylase activity, on the
other hand, was expressed as ug maltose released from starch by the enzyme g'l fresh
weight h'l. Invertase activity was assayed eccording to the method used by Russell and
Jimmy {1980) with some modifications. The modifications were that the reducing sugars
hberated from sucrose were determined by the method of Somogyi (1937). Invertase
gciivity was expressed as mg reducing sugars released by the enzyme g'l fresh weight
h 1' .

Results
Eifect of 54 and GA en seed germination and seediing growth of Viciz faba.

Results presenzed in tahle ! show that SA and GA at their used concentrations (1 and
5 mM) variably affected the % of seed germination of Vicia faba plants (24 h efter
weatment) so that high significant inhibi_tion." complete inhibition, kigh significan:
stimelation apd significant inhibition were observed at SAl, SAS5, GAl, and GAS

© respectively as compared to the control results. Vicia faba seeds imposed to SA1, SAS,

GA) and GAS germinated at the % of 73.3, £0., 100 and 66.7. successively afier 2 days
which were highly significantly decreased (except GA1) than the contral results.

(10




The proousion of the plumule was completely inhibited in seeds imposed 1o
whiie 3AL, GA1 and GAS highly significantly simulated the plumule length at agp
days above the vnircated seeds. The redicle length was found to be significan:
highly significantly dacreased at SA] and SASwhile GA1 and GAS5 highly signifi
and significantly increased this criterion if being compared with that of the ¢
secdlings after 7 days. All weatments adopied highly signilicantly depressed the
length of both shoois and roois below the control seedlings after 14 days w:
exception that GA1 highly significantly increased the sams criteria. At the same a- ¢
days), all srearments used (except SAI) cither highly significantly decreased the 1
of lateral roots or highly significantly stimulated (except (3AS) the mean fength of . . -
roots below and above those of the untreated seedlings respectively.

Effect of SA and GA on the carbohydrate contents:

Reducing sugars: The contents of reducing sugars determined in Vici.
seedlings imposed to SA 1:5A5 GAl and GAS at 1 day and SA, and SAq at 2 day-
obviously elevated over that determined in the corresponding control. On the othe:
the same contents were found to be markedly declired in Vicia faba seedlings imps
GA, and GAS at 2 days and SA1, SAS, GAL and GAS at 7 and 14 days below th-
the controls. Among the used phenolic acid reatments, SAS and GA1 gave the t
and the lowest values of reducing sugars respectively throughous the experimental =
(table 2. '

Sucrose: Table 2 shows that treatment with'GA1, GAS and SA1 obviously elc
the level of sucrose while SAS treatment lowered this level above and below the st -
lc_ve[ determined in water - grown plants at all plant ages, The highest value of s

was geterminéd in plants imposed to ImM gallic acid.

Polysaccharides: The polysaccharides contents determined in variously t
and unrreated Vicia faba seedlings were progressively and markedly decreased acrs - «
thz plant age. Moreover this fraction was found to be lower in all treaunents em;
than those of ihe untreared plants. The arder of decreases were as follows: Co.
SAS> SA1> GAs> GAL |

(11)




Tot: . corhehyrato,. Thg ouloss of total cotbchydine; estimatzd in Viciz faba
Po1ong mesed with 341,8A7.GA7 and GAS were found, in roos: cases, 1o be Jower than
w2 detacted in the aneated plants. The ssquerce of decrease were shown 10 be:

~or ool SArs 5A5> GAl> GAS except in germinnied seeds of 1 day-old.
Effect of SA and G\ on the activities of invertase,of and [3- amyizses:

The relative changes in the zctivities of invertase,o( end f-amylases are shown in
rable 3. As compared to the umzeated plents the invertase zctivity of Vicia faba plants wis
dbviously decreased in respoasc to the phenolic acids treatments, at all agés. The

sequence of decreases were found to be: control > SA1> SAS> GAI> GAS.

In contrast, the activities of «f and F-._myiases were markedly elevated above the
untreated plants throughout the experimental pericd. The order of increases were as

follows: GAl1> QA5> SA1> SA5> control.
Effect of SA and GA on the activities of certain oxidative enzymes.

Throughout the experimentzal period, GA1 markedly increased the activity of catalase
enzyme above that of the control, whereas SA1, SAS and GAS markedly decreased the
catalase activity below that of the control plants. The magnitude of decrease was most
pronounced in plants imposed to SAS (table 4). The sequence of increasss in the catalase

acrivity were: SA5> GAS> SA1> control .

Table 4 shows that SA1, SAS, GA1 and GAS markedly declined the achvity ievels of

- polyphenol oxidase below those of the corresponding controls at the all plant ages. The

sequence of decreases were as follows: conirol > SA1> SAS> GAl> GAS.

The activity levels of AA- oxidase detected in Vicia faba planis treated with SA1,
SAS and GAS were found to be markadely elevated above those of the correspending
controls, while the activity of the same enzyme delected in plants imposed to GA1 was
found to be lower than that detected in the control plants (table4). .

(12)




Discussion

Phenolic acids at the concentrations used in this study significandy influer
germination and growth of Vicig faba planis. SA and GA mostly inhibited se-
germination, SA significantly supressed the mean length of shcot and root ai
significantly increased the number and mean length of iateral roots at (ke latest stage
seedling growth. GA at the low concentration employed, generaily increased the.ple
growth while its high concenmation significantly suppressed the rate of the plant grow:
Phenolic. compounds have been shown to be of importance in the regulation of pia
gorwth and metebolism. It was noted that a low concentration df SA increased the grow
of maize seedlings, while the higher concentration inhibited it (Jain and Srivestav.
1981). Ferulic acid (FA) was found to alter seed .gcrminaﬁon (Leather and Einhells>
1984), inhibits radicle growth (Blum et al., 1984) and decreases Jeaf expansion and I¢
production (Patterson, 1981; Blum and Dalton, 1985). The magnitude of these respons
varies with concentration of FA (Einhellig and Eckrich, 1984). Several lines of eviden-
point to water stress as an important factor in the observed responses to Fs.
Transpiration and water utilization in cucumber seedlings decreased after 2 days =~
treatment. with 500uM FA and it modified water uptake by the roots which, in .
reduced the inward diffusion of water needed for cell and leaf expansion (Blum ef ¢
1985 a,b and Booker er al., 1692).

Alithough the role of pherolic substances 2s a plant morphogentic regulators is we#
mowr, thers has been little study of the machanism at the molecular level. The prese.
study proved that the phenolics ar their high concentrarion used, decreased the activi:

levels of catalase and polyphenol oxidase while increased the activity Jevel <.

- AA-oxidase. In this connection, Hassanein ez al. (1987 b) found that treating sorghu:

grains with coitmarin resulted in decreased activities of catalase and peroxidass enzyme
Fositive correlation occurs between phenolic acids treatment and water stress. in &
treated plants (Patterson, 1981; Einhellig et 6l., 1985 end Booker et al., 1992). In.tk
respect, Dwivedi ef al. (1979), Mukherjee and Choudhur (1981) and Hassapein ar
El-Telwany (1989) observed that water stress lowered the activity of catalase ar
AA-oxidase in the studied plants.

(13)
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of cazalase may result in accumulated toxic Izvels of hydrogen peroxide which may be

" they increased the activities of« and p-amaylases. In this respect, Hassanein eral. (1987 a) ¢

~ found that coumarin ishibited markedly the activitics of amylases and invertase in

Thus he siznificant changes in she siudisg oxidatve enzymes, in the present work,
r rusponse to seed treatment with pherolic acids used, may cause the accumulation of
canizin t0xic sabstances that effect the metzoolic pathways and cansequently the rate of
siint growth, The quinones fonmed by the oxidation of phenolic substances are guits

toxic to the plant cell enzymes (Mayer and Hazel, 1979}, and the reduction in 1he activity

invalved in the suppressed growth raie of Vicia faba plants imposed to phenclic zcids in
e present snidy.

Traating seeds and s=2=dlings of Vicie Jfzba with SA and GA gave Tise, in genéral, to
decreased i=vels of redbcing sugars, polysaccharides and total carbohydrates while they

caused general increases in the sucrose contents below and above those of the untreated
plants respectively.

Tt may be stated that the effect of phenolic compounds on the metabolism varies with
the plant, stage of plant growth, the organ of the plant and the doses of phenolics used,
Ahmed (1987) found that all doses of Na-salicylate caused significant decreases in
rcducing sugars, sucrose, and polysaccharide contents at the early stages of leaf prowth
of wheat plant. However, Hassanein et al. (1987 a) found that no obvious changes in
polysaccharides and reducing sugars contents and marked decreases in sucrose content

were observed in covmarin treated sorghum grains s compared with those of the
untreated ones.

Our results also showed that, SA and GA decreased the activity of invertase while

tcrghum crains. The reletive amounts of sucrose in plants may be determined by the
j""1.".3! utive activities of both sucrose synthetase and invertase enzymes. On the other hand, 7.
there are more or less possitive relationship berwesn the amounts of each of stcrose and *
reducing sugars and the activity of invertase since the reducing sugars may be used ns
respiratory substrates and/or in building the amino acids, amides and protwins (Abdalla ez .

4!, under press). The changes in and P-amylases actvities of the treeted and untreated

(14}
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test. and scediings of Vicie faba are cbserved two coincide with the comespe
chiznges in the polysaccharides level. These rasults are supported by the results ok
by Hassanein ez gi. (1987 a). In eddition, the decline in polysaccharides and conseq
thie total carbohydrate contents particularly in seedlings of 7 and 14 days old - .
atributed in pari to 1;:1.=: increased actvides of o¢-and F—amylascs and in part to the ink
photesyninetic rats ceused by phenobes treatmnents. In this respect FA mea
decreased leaf production and dry weight accumulation (Patterson, 1981; Blur -
‘Delton, 1985 and Blum et al., 1985 a,b), Ieaf chlorophyll content (Einhelli,,

Rasmussen, 1979) and pholosynthetic rates (Patterson, 1981).

Conclusion: It may be stated that treatment wiih SA and GA, decreased the %
germination and the growth rate of Vicia faba seedlings except at 1mM gallic acid. ¢
increzsed the activity of catalase while it decreased AA-oxidase activity that may
role in the obserbed stimulated plant growth. On the other hand, the declined activ.*
catalase and the increased one of polypheno! oxidase especially at SA3, SAS an¢
may be participated in the inhibition of seed germination and seedling grow.
addidon, treating seeds and seedlings of Vicia faba with the used pﬁcnolic acids i+
increased activides of« and P- amylases and sucrose content, while they decreaser

of invertase activity, reducing sugars, polysaccharides and total carbohydrate conten’

Aknowlegment: The authors wish 1o express their great thanks and gratimde t
Hossan Anwar Foda, and Dr. Raifa A. Hassanein, Professors of -
Physiology, Foculry of Science, Ain Shams University, for constrective criticisr
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Table (1) Effect of salicylic acid and gallic acid on the % of germination, shoot and root length, mean number and length’ of
lateral roots of Vicia faba secdlings. Each value is a mean of 8 replicates

Days after treatment
x 1///
Caoncentration 1 2 7 14 _
M) % of germination rmﬂWﬁme h,ww%%% ' Z&Wnﬁ. Kw.o_m”om wﬁ...ﬂﬂwwﬂ _mﬂmmwm%%ﬂm
Control (1,0) [33.3 100 02 24 10.8 12.3 19 19
SA1 133-SH 733-SH{ 07+SH  2.0-8 7.0-SH 53 -SH 21+SH 48 +SH
| SAs 0.0 60.0-SH | 00 0.4-SH 43-SH 31-SH 2-SH 1.7 + SH
GA1 467+SH 100NS | 15+SH  3.1+SH 14.6 +SH 14,5+ SH 11-5H 4.1 + SH
» GAs 267-S 667SH| 05+SH  28+8 6.1 - SH 63 -SH 7-SH 1.1-SH
L.S.Dat5% |48 5.1 0.03 04 0.75 0.86 0.93 0.12
L.S.Dat1% |74 79 0.05 0.6 1.04 1.08 1.18 018

Q3)

- § = significant NS = non significant

M.No. = mean number

HS = high significant
ML = mean length
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Table (2) Effect of salicylic zcid and gailic acid on the carbohydrate contents during
seed germination and early seedling growth of Vicia faba . Values listed are
the average of triplicate determinations and expressed as mg glulcose

equivalent o1 dry weight (& sd).

:a ";i;" C““f;"ggﬁo“ R :f;;:gg Sucrose Polysaccharides cmbg‘;ﬁmm
' Contol (,0) | 13.1%3.5 | 17.5%26 | 887105 | 11933203
i SA1 20.8 % 3.8 30.1+£53 | 77.0%87 | 127.9%158
|1 SAs 269545 | 147225 | 80688 | 12222158
l GA 147+33 | 35647 | 67859 | 11814156
; GAs 168+28 | 224%36 | 733%56 | 1125105
| |Conal(,0)| 147%41 | 119%28 | 846%83 | 1112%153
SAl 168+32 | 17.5222 | 718278 | 106.1+104
2 SAs 189+35 | 88+%35 | 748%63 | 1025189
[ GAl 112+32 | 259+54 | 612%71 | 983121
' GAs 133+22 | 152£24 | 665162 | 950103

Control (H,0) | 20.3%53 | 147%33 | 792494 | 1142£186

SA1 154244 | 193%32 | 665£58 | 101.2+141

7 SAs 168+3.35 | 126%18 | 69674 | 99.0+86
GAl 99+ 45 273+42 | 500%55 | 87.2%81

GAs 12639 | 168+20 | 558255 | 85264
| Control (H,0) | 17.5%56 | 175253 | 688+103 | 10382 1.1
-SA1 126236 | 214%41 | 625%£75 | 965+83

| Sas 147230 | 154226 | 652+73 | 953168
GAl 7.8%3.1 30.1£61 | 464+38 84.3+6.4

: GAs 109+28 | 193+36 | 50032 | 802259
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. Talle {3) Effzct of saifeylic acid and gallic acid on the activities of inveriase, -snd -
anmiylases during seed genmination and early seedling growth of Vicia faba .
Values listed ara the average of triplicate determinations (£ sd) .

Age/; Concentration Invertase ) gg]:ibgaals E:Ifs?:gapfﬁiﬁ} mﬁarﬁﬁf :grrcpharl;;b e
day |  (md) time enzyme g fwh
" | Cortrol (5,0) 6.6% 1.3 045 % 0.11 1013
SA1 37 +0.6 0.39 + 0,12 204
1| sas 28+0.5 0.43 + 0.10 153
- GAl 2005 033 £0.15 305
. GAs 11%05 0.35 +0.13 25+ 4
Control (H,0) 4508 041+ 0.16 15+3
SA1 3306 0.34 £ 0.11 25+ 4
* 9  SAs 2404 0.38 £ 0.06 20x4
GA1 1.5+0.3 0.28 + 0.05 40+6
GAs 0.5+0.1 . 031+0.08 30£7
" | Contral (H,0) 83 L1 034 £ 0.10 30%5
SAL 75208 0.26 + 0.03 45+7
7 SAs 6.3 0.8 0.39 + 0.05 35+3
GA1 48+05 0.20£0.03 70+8
GAs 34205 0.23 £ 0.03 556
Control (H,0) 118+ 1.3 0.44 +0.10 405
SAi 92+ 1.5 0314 0.06 50%5
14 SAs 83+£038 0.39 + 0.05 4543
GAl 5003 0.25 + 0.03 80%7
GAs 42%0.7 028+003 | 75+7

{21)




“ohis (¢} Cfiect of salioylic acid and galiic acid on the zctivities of some oxidative:
enzymes during seed germination and early seedling growth of Vicia faba.

T et RS R ommorA o s o o o

Values listed are the average of triplicate determinations (+ sd) .

| Control (4,0 336 %33 588 60£13
SAl 192+ 10 - T29%5 6.5%1.0
1 SAs 96 + 10 155 80214
l GA1 480 + 25 122 51%06
! GAs 168+ 15 942 704 0.8
Control (£,0) 432+ 20 25x6 63009
SAI 288 + 20 12+3 7506
- SAs 192£ 15 103 8.6+ 0.8
| GAY 528 + 26 © 8%2 55+ 0.6
s Gas 240 £ 28 541 7812
. Control (H,0) 480+ 26 485 48+03
SA1 4324722 4235 58%0.3
7 Shs 288 £ 16 393 66038
GA1 624419 3143 2.9+02
GAs 336+ 18 253 6.2%05

| Conrol@,0)] . 92036 60+ 6 35E11 -
: SA1 720+ 33 4845 41407
: 14 SAs 33619 433 55207

ﬂ GAl 1302 £ 46 3644 23404 -
“ " GAs 528 %21 29+4 48%03
(22)
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f - Abstract

Treatment with SA and GA at 1 and SmM, mastly clevaied tae
vaiues of nitrate-, nitrile-, ammonia- and amide- N in Viciz fobe sseds
and seedlings compared with those of the unirenied ones, dering the
whole experimental period. Vicia yaba seedlings impased to I and
SmM SA and GA resulied in progress'_‘wc incréases in the conlents of
to1s] free amino acids. Treatment with GA 2t 1mM, resulted in the
4 highest level of wtal fre2 amino acids throughout the experimental

pericd. Conversely, vsing both types of phenolic acids at 1 erd SmM,
mosily reduced the protein-N and 1otal-N amounts during the different
ages of gemination and seedling growih as compared 10 the contro]
ones, but unlikely, 1otal soluble-N was varisbly changed due to these
phenolic acid trearments.

The higher concenrstion {(SmM) of phenolic acids employed
comparably reduced the amounts of DNA and RNA than ths conrnl
amounts while the Jow ¢oncentration. of these zeids {LmM) increasad
them especially at the later ages of seedling growth (7 and 14 days). A
compleiely revarsed sitnation was realized reparding the activilies of
the nuclease anzymes DN- ase and RN - sse it raising the
concentration of SA and GA from I to SmM miscd the aclivitics of
these hydrolytic cnzymes.

Nitrate reductese acrivity (NRA) wes markedly elovated sbove the
coniol activity especially at the later ages of seedling growth (7 end.
14 days} due 1o vreatment with SA and GA. On the other hand, nitrite
reduciase pedvity .(NiRA) was either generally reduced as 2
consequence of treatment with SmM of SA znd GA ar highly
accelerated due 1 application of ImM of the same acids as compared
to the cortrol 2ciivities st all ages of genmination and scediing

.

growth, slthough 5mM GA increas=d this enzyme sclivity at the lalest -

age of growth (2 weeks).

Rey words: Vicia faba, Gallic acid at ImM: GA1, Gellic acid at 5 mM: GAS,
Salicylic acid at ImM: SAI, Salicylic acid at SmM: SAS, Nitrate reductase activiry:
NRA and Nirite reductase activiry: NiRA.
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Introduction

Phenols and phenolic 2cids are of considerable importance in the regulation of
plant growth and meiabolism (Wain and Taylor, 1965 and Jain and Srivastava,
1981 a,b). Although their role as a plant morphogenetic regulator is well established

(Asthana and Srivastava, 1978), there has been linle study of the mechanism art the

molecular level.

Phenolic derivatives of benzoic acid and cinnamic acid are commonly found in
soils and many of ihese compounds are considered allelochemicals (Rice, 1984).
Phenolic allelochemicals are released by plants into soils as leaf leachates, root
exudates, and by plant tissne decomposition (Guenzi and McCalla, 1966; Tukey,
1970 and Rice, 1984). '

The resulis of Glass (1974) and Glass and Dunlop (1974) showed that
p’henolics have nonspecific effecis on root cell membranes and therefore on ion
uptake, and that the degree of inhibition of ion uptake caused by a phenolic
compound is correlated with its lipid solubility and its ability to'depolarize the
membrane potentials of root cells, Many phenolic compounds are known to possess
chelating properties (Clemetson and Anderson, 1966). In fac, SA accelerates
leaching of soluble nitrogen from maize endosperm (Jain and Srivastava, 1981 a).
In addition, SA may induce NRA by interacting with the NR specific inhibitor
which has been shown in many systems (Srivastava, 1980). It was found that
incubation of both roots and shoots of maize with nitrate and low concentration of
SA increased nitrate reductass activity (NRA) but did not affect nitrite reductase
acivity (NiRA), while using high conceniration of SA decreased NR and NiR
activities (Jain 2nd Srivastava, 1981 a.b), '

This study was carried out to investigate the changes in the nitrogen and
nucleic acids (DNA and RNA) contents and DN ase, RN ase, NR and NiR
activities in Vicie fuzba (cv. Giza 402) seedlings imposed to low and high
concentrations (1 and SmM) of salicylic acid (SA) and gallic acid (GA).

{25y _ _ —
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Msterials and Methods

Plan{ material and growib conditions:

v Deiziled growth condidoas for the germination of Vicia faba seeds (cv. Giza
- 402) and their reatments witk phenolic acids (gallic acid and salicylic acid) have
*haen previously described (Ronshdy er al under press) and-are only brizfly outlited

fiere.

Seeds of Vicia faba were germinated in 5 groups of plasu'é pats, each grnup'ﬁ
“consisted of 8 pots and each pot contained 15 equal seeds and recieved 15 cra™ of
the following solutions: The 1st group received distilled warer to represent we

control treatment, the 2nd group received salicylic acid (SA) solution at ImM, fbe
3rd group received SA at 5SmM, while the 4th and 5th groups received gallic acid
(GA) at 1 and SmM respectively, After 1,2,7 and 14 days, germinated seeds and
seedlings were harvested and quickly oven - dried at 80°C for nitrogen estimation,
air - dried for nucleic acid determination or kept frozen for the assay of enzyme
activiries. (During the experimental period, all pots were maintained under constant,
climatic conditions; day / night temperature 22-18 °C, ralative air humidity 60-65%,
12 h day length).

Methods of analysis.

Nitrogen determinalion: )

Total-N and total soluble-N were dstermined by micro- kjeldahl after digeston
in sulphuric ecid (Strauch, 1265). Subtreeting the toal soluble-N from dhe total-N
gave 1hc value of protein-N. Totl fres amino acids were estimated colpurimemically

by ninkydrin method as edopred by Muting and Kaiser (1963). Estimations of

© NO,-N, NO,-N. NH,-X and amide-N were caied cut sccording to methods

+ gaseribed by Snell 2ad Snell, 1949; Snall and Snell, 1939; Delory, 1949 and
Naguib, 1964 respectively. B )

Determination of DNA and RNA

DNA and RNA were extracted and determincd 2ccording to the metheds
Ceseribed by Schnetder (1945} 2nd Ogur and Roser {1950} ’

N
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Enrzyine assays:

Enzymes studied in this work were cstimated in the crude exmacts that were
srepared by homogenizing 1-5g fresh plant tissues with Tris-HCl buifer at pH 7.4
1Guzrrier and Struliu, 1950). The homogenates were cenmifuged at 7000g for

30min. and the supernatants were directly used for the enzyme assays.

Ribonuclease (RNase) and deoxyribonuclease (DN ase) were assayed by the
method of Wilson (1968) using RNA and DNA as the substrates, respectively.
Activities of nitrate reductasz (NR ) and of nitrite reductase (NiR) were assayed in
vitre and NGZ concentrations were measured colourimetrically (Stevens and Ozks,
1973 and Losada and Panaque, 1971).

The activity of each enzyme was expressed as { AxTV) / txv. where Aisthe
ghsorhance of the sample after incubation minus the absorbance at zero time, TV is
the wial volume of the supematunt, t is the time (in minutes) of incubation with
substrate and v is the total volume of the supematant taken for incubation (Fick and
Qualset, 1975).

Resnits and Discassion
Changes in DNA and RNA contents and DN ase and RN ase activities:

Resulrs presented in table 1 show that there are marked and progressive
increasss in the relative conients of DNA and RNA comelated with the increase in
se=dling age from 1-14 days, Throughout the experimental period, Vicia faba
saedlings imposed 10 GA1 contained the maximum level of nucleic acids while
seedlings imposed to SAS contained the minimum level. The order of increase in
these contents in seedlings grown with SA1 and GAS and untreated scedlings were
as foltows: control > GAS5> SAI after 1 and 2 days and SA1> control > GAS after
7 and 14 days.

The pattern of cbanges in DN ase and RN asc activities, in response to the
different reatments applied, was, more or less, the reverse of the DNA and RNA

(27)
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pehaviour. The rate of DNA and RINA hydrolysis in ssedlines imposad io the Jow
and high concenmation of SA and GA were suzczesively less and raoze then thatin
the control seedlings. Thase increases and decreassas in the nucleic acid contens are
Suraliz} (0 the changes in the growth retes of Vielz o6 ssedlings mown with | ang
SaMi SA and GA (Abdalla, e 2l, ungerpress). o

In s connaction, Foves and Siroknian {1968), Kefehi (1978) 2nd Haisanein

o1 61 {1987 sinted that, ihe natural phenolic inhihitors daclined the nucleic «2id
{RNA and DNAJ content in ihe rrezted planss, 1t is known that phenolic acids
veduce plant water uiilization (Blum and Dalion, 1985 and Booker ez al, 1982),
surgor and csmotic pressures and close stomeata (E_inhcllig &t ai., 1985 and Booker
et al., 1992). According to Xessler ¢r /. (1564}, Sheoran and Garg (1974) and
Hassanein and El-Telwany (1989) waisr stress induced by phenolic wreatments
strongly suppressed the KNA and DNA conent. A dectease in RNA was attiboted
to intensified activity of cytoplasmic RN ase.,.whe.reas reduced DINA content was
auributed 10 impairad synihesis and / or due to enhanced DN ase acivity under
water sress conditor. On the other hand, Rauser 2nd Hanson (1965) showed that
saline treatments caused lsakage of divalent cadons (Ca"L"L and MgH) which
normally stabilize riboscmes apains: endogenous nucleases. Many phenolic
compotnds are known 1o poss2ss chelating properiies (Clemetson and Anderson,
14353, Chelation of some imporant elements of celluler 2nd organcllar membranes,

ikemby increases thelr permaability.
Changes in NR and NiR activities:

Tablz 2 shows that the aciivitisz of MR wnd Ml measured in Vicia feba
scedil.os exposed in e Aiffirent teaments showed marked progressive insresses

1

trvoeaids the expe Tmenid end (except NRA of the control that sharply declined at

~d

d-2). Tha pattern oi nereasas =t NRA was: GAS> SAL> conrol» 845> GAl st}

ey

rd Z42ys whearcas ‘tyas: GASx Salx SALr 545> conirol st 7 and 15 éays.

On iz other hend, MiRA wis w the ovdar oft SAT> CGALS control> EAS> A%

3

Ler 1.2 a0 Tdgys wine o7 Gadds GASe SA L coatrot - SAS, atihe Onal
v rrmere Tlory Yl rT N fsap iy agee of peoTinadion) and NiRA by
=y
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«5mM SA es observed in this experiment is consistent with the report of inhibition of
~NRA and NiRA by higher concenmations of phenolic acids (Schrader and
Hageman, 1967 and Jzin and Srivastava, 1981 g,b).

In addivion, Jain and Srivastava (1981 ab) demonstrated that in maize
- seedlings a low concentration of SA increased NRA while bad no effect on nimite
‘reduciase activity (NiRA). The increase in NRA in tesponse to SmM GA is
" supported by the data abtained by Knypl (1974) who found that 10mM chlorogenic
“acid induces NRA in cucumber cotyiedons. The recorded influence of the used
+phenolic ecids on the activities of both NR and NiR may be based on the following
factors: a- Phenols may interact with specific inhibitors which has been shown in
many systems (Srivastava, 1980). b-SA may allow the free access of metabolites
involved in ﬂle induction of NRA (Jain and Srivastave, 1981 a). c- Phenols may
affect the balance berween synthesis / ectivation and degradarion / inactivation
processes of NR as reported by Jain and Srivastava (1981 a). d- Altematively the
effects of phenolic acids especially polyphenolic acids {GA) on the activifes of NR
"and NiR may be mediated via phytobormones. Many phenolic compounds are
known to provide protection to auxins against oxidation (Schneider and Whiwman,
1974; Wilkins, 1979 and El-Telwany ef al., under press).

Changes in the nitrogen contents:

When comparing the values of nitrate-, nitrite-, ammonia - and amide-N
detected in unereated Vicia faba seeds and seedlings during the whole experimental
period, these fraction were remarkably elevated in SA and GA treated - plants (at

-goncentmations of 1 and SmM) although during the first 48 hours, slight reductions
" were determined in response W both GA treatments (1mM) in nitrate-N and (SmM)
in amfde-N and SA mreatment (StaM) in amide-N (mble3).

4. Treatment of Vicia faba seeds with 1 and S5mM, SA and GA resulted in

~ progressive increases in the amount of total free amino acids. Its content was either
~increased (during the first 48 h ) or decreased (at 7 and 14 days) above and below
" those determined in the control seedlings, whereas seedlings imposed to GAl
- contained the highest level of total free amino acids throughout the experimental
period.

(29)
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Conversely, using both types of phenolic acids at 1 and SmM, mosty reduced
the protein-N and total-N amounts during the different ages of germination and

seedling growth as cornpared to the conirol cnes.

As regard to the total - soluble-K fra};ticn cstimated in both phenolic acids -
treated plents, it either markedly iﬁcrcas:d dus to ImM GA (at 2,7 and 14 days),
$mM GA (at 7 arnd 14 days) and 1 and' SmM SA (at 7 days only) or mostly

* gecreased dug to 1 and 5mM SA (at 1,2 .and 14 days), ImM GA (at 1 day) end
5o GA (at 1 and 2 days) sbove and below the contral

Generally speaking, GA (1 and 5mM) applied to Vicia faba seeds,
considerably increased both total-N and all soluble-N fractions as compared to SA.

Nitrogen is ¢ ¢rucial element in determing the rates of CO2 fixetion and plant
growth (Winter, 1985 and Nobel, 1988). Several studies have found a lower

nineral content, including nitrogen element, in plants treated with phenolic acids

(Jain and Srivastava, 1981 2; Balke, 1985; Kobza and Einheilig, 1987, Mersie and

— Tl L

Singh, 1988; Klein and Blum, 1990 and Booker 7 al., 1992). The toisl niwogen,
organic nitrogen and protein contents of the maize embryonic axis {root + shoo?)
from seedlings raised with 10mM Ca (NO3), were substantially higher than those
from the contro! when low conceniretion of SA Was applied, whereas the nitrate
coments at higher concentration of SA in bothk minus and ples nitrete seedlings wesé
siguificantly lower than in their respective controls (Jain and Srivastava, 1981 ab).
In addidon, Ahmead, (1987} found that Na-salicylate i 4000 and 8000ppm resulted
in significant increasss in grain protein content in wheat at beginning of _mz_xmraﬁon

and non-significant changes later oa.

The genera! decline in protein, DNA =r#ENA conénts with concomitant
marked and progressive increases in total fres anino acids and emide-N contents in
Vicia faba seedlings imposed to SA and GA may be auributed either directly to the

increesed activity of the proteclytic enzymes orfand the increzsed aetivities of DN

(30)
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‘ase and RN ase or indirectly to the induced water deficiency caused by these
phenolic acids at least in seedlings imposed to 5mM SA and GA (Kessler er al.,
£ 1664; Sheoran and Garg, 1978 and Booker e1 al., 1992). The gencral progressive
“{ncreases in the nitraie and nitrite contents accompanied by a remarkable decline in
* protzin and total-N abserved in the present study are in accordance with results of
« hoth Kessler end Oesicrhald (1970) who observed nitrate generation and NRA in
N-starved algae and Funkhouser and Garay (1981) who suggested that reduced
! nirogen compounds are oxidized to nitrate in seedlings of higher plants and algac.
¥ 4 comelation between WRA and NiR A and organic nitrogen as observed in several
systems (Johnson er. al., 1976 and Peuke and Tischner, 1991) suggests that these
enzymes are operative in the assimilation of nitrate and nitrite. These conclasions
support the resulis obtained in our work, where the progressive increases in nitrate
and nitrite nirogen contents were accompanied ‘with increased NR and NiR

eciivides.

The progressive decreases in the total-N contents in Vicia faba seedlings
imposed to the used phenolic acids, as compared with the results of the untreated
seedlings, may be attributed to the accelerated efflux of some soluble metabolies in

 response to the applied phenolic acids or/and to the increased demand of soluble N
-as & prerequsite for intensing growth rate at this period {Clemetson and Arderson,

© 195%; Jain and Srivaétava. 1981 a ; Hassanein er al ., 1937; Bergmark, 1990 and
Abdalla, et al., under Press).
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Table (1) Effect of salicylic acid and gallic acid on the changes of DNA and RNA
contents and DNase and RNase activities during seed germination and
early seedling growih of Vicia faba . Each value is the average of three

replicates (* sd).

I. %:g Concgf{-nﬁun DNAmu g-ll &y j:: | DN - ase RN ase
: —= =
: Comrol @,0) | 06202 | 16803 | 19818 485£45
il SAl 048 £0.1 1.03 £ 02 21.5% 1.5 513+ 3.6
{1 SAS 0a1£01 | ogszoz | 25323 | 636%31
GAl 0.78 £ 0.2 2.11£03 209 %22 436%34
GAS 0.58 £0.2 1.18£ 0.3 236119 56.5+2.8
Control @L,0) | 09802 | 231£03 24820 | 59264
SAl 0.7210.2 1.68 0.1 23.6%18 63335
2 SAs 05801 | 137302 | 273%18 665+ 3.1 .
GAl 1.10£0.3 2.6610.2 22.6 1.5 547137
GAS 0.82£03 1.98 £ 0.2 26.1 £ 1.6 648 %51
Control (H,0) | 1.16 0.2 2.66 £ 0.3 232£22 69.7%5.3
SAl 1.37+0.2 34003 21.3£0.3 62.7+4.3
7 SAS 0.83 0.2 214102 25.6x1.7 76.813.8
GAl 17803 | 38701 108220 | s8.4xs26 |
| ' GAS 101 203 233102 243523 | T4.9%3.6
|| Conmair,0) 160203 3.84+0.2 193809 | 48.5:63 '
1 - SA1L 1.92+0.2 405403 16.8+1.1 40.6+5.0 y
1 SAS . 1.30%0.2 3,23+0.2 24.4%1.5 54.644.4
' GAl 2.2910.2 468403 |- 15.6£20 | 36733
GAs 1.4820.1 3.630.3 23.131.6 52.4%4.1
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Table (2) Effect of salicylic acid and gallic acid on the activities of NR and
NiR enzymes during seed germination and early seedling growth
of Vicia faba. Each value is the average of three replicates (¥sd).

Are/ | Concenmration N'va -1 NiR,l -1
day mM mgNO, h™ g fr.w. mg NO, h™* g™ fr.wt.
Co@uol (H,0) o 60x4 - 4543
" 8A1 - 66x4 . 5443
1 " sAs 50+4 3643
‘ GAL 4213 504
GAS 8313 33+4
Conmol (H,0) 70%5 G0+5
SA1 785 T4+ 5
2 SAS 54+2 54+5
GA! 4812 6614
GAs 8415 45+ 4
Conirol (H,0) 3313 -66 *5
- SAl1 87138 . 949
7 SAS 7818 60+ 4
GAI 10010 816
GAS 124+ 10 5616
Caritrol (10) 846 7848
SAl 114110 6818
14 - 5AS 949 74+8
.~ GAI1 125+9 : 144 £10
GAs 164+ 11 1104 15
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Table (3) Effect of salicylic acid and gallic acid on the changes in the nitrogenaus constituents during seed

germination and early seedling growth of Vicia faba. Each value is a mean of three replicates (t sd)
and expressed as mg m-_ dry weight.

Cencenteation | Total free Nitrate -N { Nitrite-N | Ammonia-N | Amide-N Total Total-N | Protein - N
mM | amino nacids Soluble - N

Comrol (1,0) | 0.8 +0.15 [0.38 £ 0.08 {026+ 0.03 {0.09+0.01 | 086+0.2 [ 30.0%£3.0 | 726+ 5.1 | 426 3.5
5A1 414031 |0.73+£0.10 |027+0.03 |0.15£0.02 | 098201 | 102+ 12 | $9.7:+4.5 | 49.5133
5AS 162018 ]051£0.10 0294003028002 | 04501 | 7.6+05 | 446142 | 370133
GAl 514041 [0.15+001 |028+0.03 {034 £0,02] 118+£03 | 21.6£19 | 669+3.6 | 453:+4.1
GAS 244041 {120£02 |032+£002 0461006 | 0.63+02 | 20.1£2.6 | 62.0£3.0 | 419t 4.1

Control (H,0) | 17 0.11 [04820.05 [024£0.02 )0.06: 001 | 081402 | 252150 | 664433 | 412 £4.5
sal | 51:+033 |090:£0.04 | 026002011003 1.22::02 | 16825 | 49.6+3.1 | 3281238
§AS 244031 |062%003 [0.28£0.02(021+0.03| 063£01 | 12625 { 368120 | 242125
GAl 651042 [090+008 |027£002]026+003 | 15303 |302+33 | 603145 | 30.1125
GAS 3.8+034 | 135201 |030+002[038+0.03 | 100102 | 240£33 | 52241 | 282132

Control (M0 | 8- £044 [0.23£0.03 [0.24 £0.02]0.12+0.02 072+01 | 194+26 | 573£53 | 3791 3.6
ga1 | 63£050 [1.15£0.09|025£0.0270.182002 | 12903 | 29.6:£3.1 | 39.813.6 | 102+ 1.6
$AS 304036 [0.90+£0.09 [027+0.020.18+002] 09802 | 276133 | 323+3.6 | 47105
GAL 120 £0.55 [1.65£0.11 (0261002 {036 £0.03 | 1.62+0.3 | 402£4.0 | 49338 | 9.1104
GAS 48+037 [233£0.18 | 0.30£0.02 | 044 £0.03 | L17£02 | 33.6+41 | 41.2+40 | 7.61£ 09

Control (H,03 | 160+ 1.80 [0.58 £ 0.15 [027 £ 002 [0.18£001 | 141203 | 272424 | 546+3.1 | 274+ 23
a1 144 £1.31 [180::0.28 | 0280020282001 | 1.8+03 |240+24 | 36630 | 126 L1
SAS 10545086 {1.10£0.14 |030£002 | 036 L001 | 1.53+02 | 21618 | 28428 | 682 1.1
GAL 1751445 1210 £0.15 | 0.29+002 1056005 [ 2.7+ 05 | 338420 | 450+ 25 | 11.2%+ 1.5
GAS 119423 [263+£035]033:£0.02{080+008 | 162103 |31.0+33 | 40335 | 93208

s
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Abstracis

1]

he effect of N-acstyloxindolylidene -p—- chlorophenyl
{

(L) . . ;
butenolide on the corrosion of zinc in 2M HNO3 was studied

N

by different methods including thermometry, weight loss
end galvanostatic polarization. The results showed +that
this substance retards the dissolution of zinc in nitric
acid solution. It was also shown that there is an apparent
agreement between the inhibiting efficiencies concluded
from the different employed methods. The inhibiting effect
of this substance, most probagly, functions through physical

adsorption in accordance with the Langmiur isotherm.

Introguction:

The importance of the 4inhibition eof =zinc corrosicn

. . s . {2)
in acid media was reported previously by Desai, et al.

Sevaral other reports discussed the inhibition in

electrochemical energy generators having a reactive zinc

(3-8) .nd zine metal

{3-8)

anode, galvanized steel used in industry

itself in the case of atmospheric pollution.

Organic compounds are widely wused as corrosion

inhibitors315), Most of these organic inhibitors are

@)

-




compounds containing at least one polar functional group.
having atoms of W, O, and/or 5. In general, the polar
-: function is regarded as the reaction center for establishment
+ of . chemisorption process. These organic inhibitors were
4% used in agueous corrosion of metals such as Fe, Al, Cu,
»Ni and Znsg-lsj’Thiourea and its derivatives were used to

{16,171

protect zinc in IN H2S04 Also, other workers used

¢ different ammonium derivatives to inhibit corrosion of =zinc
in IN HC) and IN H2504.[2'8' 16-18) ana also the wuse of
benzotriazole, benzothiazole derivatives and phosphonium
salts in preotection of zinc from corrosion in acid

solutions.(lgj -

We thought that it: is important and interesting to
study the inhibiting effect of N-acetyloxindolylidene-

p-chlorophenyl butenolidetll

on the corrosion of zimc in
nitric acid solution, since this compound contains functional
corrosion inhibiting polar groups, carbonyl and chloride,

and was not tried before as corrosion inhibitor.

Experimental and Methods of Calculations:

(1)

.% . The expected to be inhibiter used , N-acetyloxindoly-

ledene-p~chorophenyl butenolide,

< ) ]
gy
PN
N
u

N4




is a reddish black solid, very stable at high temparatures,

chackad for purity by elemental analysis and I.R. spectra.

The zinc used was spectroscopically pure (99.7%).
211 chemicals used were of A.R. grade. The solutions were
prepared from bidistilled water. Zinc-iest pieces measuring
2x3 cm® were used as electrodes in the weight loss method
and in the thermometric method. The surface was mechanically
polished on different grades of emery paper, degreased
with acetone and then washed thoroughiy with water, dried
and then weighed. Corrosion tests were carriedl cut in 50
ml beakers in which the specimen was suspended fo£ﬂ30 minutes
in the test solution. The specimen was then remoJ;d, rinsed
with conductivity water and finally dried and weighed.
All corrosion tests were carried out in aerated unstirred
solutions. Each experiment was carried out twice and the

mean 0f the results was computed.

Temperature changes of the system involving zinc
electrode in 2M HNO3 solution were followed as a function
of time in absence and presence of different concentratlens
of the inhibitor used. Each experiment was carried out
with a newly polished electrede and with a fresh portion

of the solution.

Galvanostatic anodic polarisation experiments were

carried out under unstirred conditions with a fine luggen

(44)



capillary’ te aveid ohmic polarisation. Galvanostatic
condition was maintained using a constant current. Zinc
electrode was used in the form of a rod Smm in diameter.
a saturated calomel electrode and a platinum electrode
wgze, used as a reference and auxiliary electrodes,
respectively. )

Inhibition effeciencies were calculated as follows:

a) The calculation for the thermometric measurements were

carried out by the Mylius method‘zo]

& Inhibition = (RN) free = (RN}in . 4400 .. _,,.... = (1)
. (RN)free
where RN Emk;Ti— °Cc min. T..eennn. (2)

where Tm and Ti are the maximum and initial temperatures,

respectively, and t is the time in minutes taken to attain

Tm.

b) Weight loss measurements
- 1s W2
% Inhibition = {1 - o ) x 100 wacmveruens (3)
1+

where W) and Wz are the corrosion rate in =zbsence and

presence of a certain concentraticn of the inhibitor.

c)} Galvanostatic polarisation measurements

I-1"

% Inhibition = x 100 e mrmanns {4)

where I and I~ are the corrosion currents in absence and

presence of the inhibitor respectively. \

¥
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Results and Discussion:

The curves showing the change of temperature with
time for zinc in 2M HNO3 were followed in the absenge and
presence of the inhibitor{l). The effect of gradually
increasing the concentration of the added inhibitor on
the thermometric curves is shown in Fig. (L}).

bl

These curves are characterised by ﬁ sharp rise and
finally ﬁ decrease, after attaining a maximum Efalue. The
slope of the rising parts of the curves decreases ih presence
of the inhibitor. This indicates that the additives act
as general inhibitors and adsorb on both anodic and cathodic
sites( 2], e rising parts of the curve indicate direct
attack of the corrosive medium, i.e. anodic disselution
of zinc. If these parts were exactly parallel and with
constant slope, the process would be mainly anodically

controlled.

A plot of % reduction in RN vs. leg C is in fact similar
t0 an adsorption isotherm, {Fig. 2). The curve obtained
is invariably sigmoid in nature, and this behaviour is

- explainable on the basis of a single step adsorption proéggé.
This curve consists of an initial ascending pﬁrtion which
passes to a region of constancy indicating the completion

of a monolayer of the adsorbate.

(46)
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Fig. (3) shows the variation of the protection
efficiency, P of zinc metal as a function of the
concentration of the inhibitor in 2M HNO3 soluticn at .
different temperatures. The protection efficiency P of

the inhibitor was calculate@ by the following equation:-

. W2 .
L. P"lOO(l—;ﬂ—l-) (3

wheres Wy and Wz arxre the corrosion rates in absence and
presence of a certain concentration in the medium,

approaching complete protection (B84%) at 0.01Mof the inhibitor.

'Fig. (3) also shows the effect of the concentration
of the inhibitor at various temperatures on the protection
efficlency of =ziac. It is clear that the - percentage
inhibition increases with increasing inhibitor concentration.
In general, also, it can be seen from Flg. (3) that the
protection efficiency increases with decreasing the
temperature. Fig. (4) shows the variation of the corrosion
rate -of zinc in 2M HNO3 as a function of the concentration
of the used inhiblitor at different temperatures. It can

also be observed from Pig. {(4) that, at constant temperature,

the, corrosion rate decreases as the concentration of the

tested substance increases.

'\
i
It can be seen that if the inhibitor functions via

+ adsorption mechanism, i.e. the degree of coverage is directly

(47)
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propartional to +the protection efficiency, in accordance

with the Langmiur isotherm relationshiop:~

= Log [I] + constant. - {5)

Lo
915 -

» [where [I] is the inhibiter concentraéionl; then this

+ relation should result in a 5traight_ line wiph ad slépe.
of unity. Pla. {5) chows that such plots are %P agreement

. with the Langmiur adsorption isotherm. Intefaction- of

- adsorbed species by mutual repulsion or attraction would

cause the slope of the plot to deviate from uvnity.

i1t was pointed out{?3)  that the logarithm o©f the

corrosion rate 4is a linear function of -% {Arrhenius
equation), where T is the absolute temperature.
. _ Ea
Log corrosion rate = - + B {8}

(RT)

where PBa 1is the apparent activation energy, R 1is the
universal gas contant (1.98 Cal/mole. degree} and B is a
constant. In Fig. {6} the logarithm of the corrosion rates
of zipnc are plotted as function of ¢ %n} in absence and
presence of the studied inhibitor, respectively. From Fig.
- (8) the calculazted value of the apparent &ctivation energy
is 9.21 Kcal/mole, & valne that agrees with thﬁt reported

(100 Inis value is also of the order of the

previously
» activation energies encountered for the hydrogeh evolution

5 reaction(zirj. This is in accordance with the fact +that

{48)




the hydrogen evolution reaction in the absence of an
inhibitor is the rate determining step for the overall
corrosion reaction. FPor 104 to 1072M inhibitor solutions,
the ‘calculated walue of the activation energies are - 9.67
and 11.98 Recal/mole, respectively (Fig. 6). These differences
are not considered to be significant. Therefore, the
.presence of the atudiéd inhibitor does not affect <the
activation energy of the corrosion process. These results
indicate that the tested substance does not change the
mechanism of the rate-determining step of the corrosion
process, although it, significantly, reduces the rate of

corrosion itself.

Fig. (7) shows the anodic polarisation curves cof zinc
in 2M HNO3 at different concentrations of the studied
substance at 230°C. The anodic polarisation curves shifted
to mpre positive wvalues as the inhibitor concentration
increases. These results confirm the assumption that the
substance used acts as a powerful type of inhibitor, and

so affects hydrogen evolution and anodic metal dissolution.
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Srowe response of Medicago sativa to phosphorus
fertilization, cycocel and Rhizobium

as afiected by water regime

By
Feima, A. Helemish; Mona A. Naim and
Zeinzb Y. M. Abou Bakr.
Boteny Deparimernt, Women’s College, Ain Shams University,
Heliopolis, Cairo, Egypr.

Summary:
A pot experiment wes conducted to evaluate the growth response of Medicazo

sativa to super-phospbate nitrate fertilizer slone or in combination with cycocel and/or
Rhizobium when subjected to water regime. Particular emphasis was given to growth
parametess, yield and nutrient content as well as sugars, carbohydrates and water use
efficiency.

The water regime undertaken for this experiment was to keep the soil moisture
always at the field capacity, one irrigation interval (4 days) was tested in a factorial
randomised design with three replications.

Application of snperphosphate fertilizer alone or combination with cycocel
and/or Rhizobium as biofertilizer greatly affected fresh and dry ‘weight of the siressed

- plant, root-shoot ratio and leaf area as well, in addition water use efficiency end nutrient
conceniration in plant tissues.

The stimulation effect induced by different treatments was generally more
evident in superphosphate fertilizer plus cycocel, while progressive inhibition essociated
with superphosphate plus cycocel and/or Rhizgbium_ was shown.

Water use efficiency and sugar content were the only parameters recorded

* noticeable increase with superphosphate fertilizer plus cycocel and/or Rhizohium

application.
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Water is one of the most limiting factors alfecting crop production in semiarid
regicns, where imigation has supplemented rainfall for crop production, corapetition
from. urban svater users has created 2 need for better understanding of crop water
requirement and yield relationships (Labanauskas et al., 1981). Moreover very close
relationship has been found to exist between continuous evailability of soil moisture and
response of plant to feniiizer application. If the soil moisture becomes a limiting factor
auring any stage of the growing season, the addition of fertilizer under such condition
mey even adversely offect the yield ('Reddy et al., 1580). Those au_thdrs alse found that
on a well fertilized plant, the com roots developed up to 105 cm in the soil and utilized
8.75 cm® more water than utilized by the unfertilized plant.

The adequate supply of fertilizer with suitable irrigation intervals was reported
by many authors {Sekhop et gl., 1981; Verma and Kalrs 1981, 1983 and Sharma et al.,
1584), The last authors reported that the highest seed yield of Lentil with higher
nitrogen and phosphorus conteat were obtained by using of 20 Kg N and 60 Kg P with
two irigation intervals. On the other hand Mohamed et al., (1981) stated that soybean
plant responded markedly to N & P application and the maximum yield was produced
when N and P were applied together. Furthermore, Saraf and Baitha (1982) found an
incraase in both dry weight as well as nodnle numhers of Lentil plant by the application
of phosphorus fertilizer. Hussein et al., (1984) mentioned that 32 Kg P/Fed=4200 m®

and inoculation of Lentil seeds with gpecific rhizobia, increased the numbers of pods

per piant and nitrogen content. However, rhizobial inoculation seemed to give higher
seed yizld than the un-inoculated treatments.

The aim of this stedy was to show that if Medicago sativa plant could establish
good growth when subjected to water regime by the application of chemical fertilizer
elone or in combination with cycacel andfor Rhizobium as biofertilizer. On these basis,

this experiment was conducted to explain these aspects.

(€0}

-



Materials and Methods:

Seeds of Medicara sativa cv. Esna were oblained from Agriculture Centre,
‘Mipistry of Agriculture, Giza. The experiment was conducted in the experimental
garden of the Botany Department, Women’s College, Aln Shams University.

Cylindrical plastic pots, 21 cm. diameter and 18 cm. depth were chosen for
cultivation. In each pot, 4 Kg of loamy soil was placed. Some physical and chemical
soil characters were determined as presented in Table (1), following the methods
“described by Jackson (1973). Chefnical fertilizer, mainly containing supper phosphate-
nitrate-potassium, as this type of fertilizer was recommended for optimal results of
growth and yield. 0.2 g/pot was applied throughout this experiment, twenty seeds of
Medicago sativa plant were sown per pot, after two weeks the seedlings were subjected
to the jmigation regime interval (4 days) keeping 5 replicate pots for each treatment,
which consist of pots containing cycocel (40 ppm) or Rhizobium, (2 gm/pot dried cells).
Each of them were applied with superphosphate fertilizer, another treatment containing
superphosphate fertilizer plus cycocel and/or Rhizobium was applied. After 90 days
from sowing, plants were uprooted, washed and dried at 70°C to constant weight,
Growth parameters including, fresh and dry weight of plant, Jeaf area and roai-shoat
ratio were recarded.

Total carbohydrates and total soluble sugar contents were estimated as g/100 g
dry weight of shoot including the leaves. The methed used was described hy (Dubois
et o, 1956). Nitrogen content was determined in dried and finally pulverised plant
shoots using H,SO, and HCIO, 1:1 (Jackson, 1973). Mineral determinations in the
plants were carried out after digestion of the dried ground material following the
method described by Champann and Pratt, (1978).

The obtained data were subjected to analysis of variance (Snedecor and Cochran,
1980),

(61}
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Results and Discussion:
Growth_parameters;
Previous investigation by Abou-Bakr et al., (1993) had found that Medicazo-

sativa growth was preatly affected when subjected to water stress conditions at different

Lrrigation intervals. An attempt was performed to clarify if stressed Medicago-sativa
(4 days intervel) could establish good growth by applicaiion of chemical fertilizer alone
or in combination with cycocel and/or Rhizobium as biofertilizer, Particular emphasis
was undertaken to growth behaviour, water use efficiency and nutrient concentration in
plant tissue s well. The obteined results revealed that fresh and dry weight of stressed
plant (4 days) irmigation interval were emhanced by different treatment application
(Figs. 1 & 2). Ephancement of the plant growth was mare evident by the application
of superphosphate fertilizer plus cycocel as compared to superphosphate elone (control),
while noticeable decrease associated with superpbosphate fertilizer in combination with
cycocel andfor Rhizobjum was shown. Similarly leaf area was affected by different
treatments (Fig. 1), being increased by superphosphate fertilizer plus cycocel as
compared to the fertilizer alone (control) and decreased by superphosphate fertilizer plus
cycocel and/or Rhizobium. Reduction in root-shoot ratio by dry weight may be
attributed to reduced root growth which resulted from moisture stress. These findings
were in full agreement with that obtained by Mbagwa and Osuigwe (1984) who showed
that moisture stress generally reduced root growth of maize and cowpea and thereby
decreased root-shoot ratio. On the other hand Reddy et al., (1980) found that if the soil
- motsture hecomes a limiting factor during any stage of the growing season, addition of
fertilizer under such conditicns may even adversely affect the yield. Furthermore a great
‘reduction on the dry wight of plant which grown under water stress condition was
previously studied by many authors (Mbagwa and Osuigwe, 1984; Shouse et al., 1981,
- ‘Sinclair gt al, 1975 and Summerfield et al,, 1976), while other workers {(Babalola, 1980
" and Denmead and Show, 1960) atiributed decreased dry weight associated with reduced
- amounts of water to water stress conditions which invariably resulted to stomatal
closure. This leading to the over ell effect of reducing the photosynithetic efficiency of

the leaves with consequent reduction in yield.
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Yield production;

Different treatments had a major effect on vield production. The most severe
reduction in yield was found in the treatment of phosphorus fertilizer plus cycocel
end/or Rhizobium in which the yield reduction was about 53% of treatment supplying
phosphorus fertilizer alone {controf). These findings are in complete agreement with
{Turk et al., 1980; Shouse et al., 1981 and Hiller ¢ al., 1972), but in disagreement with
Suinmerfield et al., (1976) and Wein et al, (1979). Discrepancies in the experimental
findings may be due to the in-determine reproduction nature of certain plant varieties,
differing verietal response to water stress at the different growth stage, possible
differences in degree of treatment application or other environmental factors not takea

into account.

Water use efficiency: .

The water use efficiency of the plant (Fig, 5} showed that the treatment for dry
matter yield was achieved by the application of phosphorus fertilizer plus cycoce
and/or Rhizobjum, Other treatment gave poor water use efficiency specially the

treatment which supplied with phosphorus fertilizer plus cycocel compared to the
treatment receiving phosphorus fertilizer alone. Water use éﬂiciency of stressed plants
was relatively low and epplication of chemical fertilizer (superphosphate) growth
promoters {(cycocel) and biofertilizer (Rhizobjum) had improved it. Kowall and Kassan
(1973) reported reduce water use efficiency for maize when soil moisture decreased
below its field capacity. Other workers ohserved that during silking stage for (maize)
and flowering and filling stage for (cowpea) water use efficiency was decreased 25 a

result of induced moisture stress.

Nitrogen uptake of the plant:

Nitrogen uptake by the stressed plant shown in Fig. (6) indicated that there were

'variation in nitrogen percent taken up by the plant. The main concentration of N in the
plant ranged from 3.45 to 4.7%. The lowest concentration of N was found in plant

treatment recejving fertilizer plus Rhizobium and the highest one was treatment

- (63)
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supplying with fertilizer plus cycocel. Generally, N upteke was improved hy phosphorus
fertilizer application plus cycocel more than the other treatments. These results were
iexpecied since Rhizobium could mot fix nitrogen undeér water regime or drought
condition. These findings might be attributed to the inability of Rhizobium to survive
these condition or the inactivation of such strain under ‘water regime, It is known that .
swater stress decreases symbiotic N,-fixation and growth of legumes (Finn and Brnum, - ;
1580 and Dejong and Phillips 1982).

Some data indicated that water stress disrupts interaction between Rhizobjum, -
‘and bost plant directly by altering nodule fine structure which leads to change in either
nodule membrane permeability or enzyme activity (Sprent, 1976), '

Other evidence suggests that root nodules are affecting indirectly after a decrease
in photosynthesis (Fion and Brun, 1980). It is also known that water stress decreases
nitrate-reductase activity (Srivastava, 1930) and negatively affects various other aspects
of nitrogen metabolism (Hasiao, 1973).

Nutrient uptake of the plant:

Different treatment affected phasphomis concentration in plant tissues (Fig. 7),
being high in treatment supplied with phosphorus festilizer plus Rhizobium and cycocel
end low in treatment supplied either with phosphorus alone or in combination with
cycocel. Its value was ranged from 0.28% to 0.38%. These concentration were
substantial and clearly suggested that the plant was not suffering phosphorus deficiency.
Data obtained by other investigators on the effect of phosphorus nutrition in wheat grain
and cowpea clearly showed that the values of phosphorus found in Medicaso sativa
were adequate (Labanauskas et al,, 1978 and Labanauskas gt al., 1981). These data were

" contradictory with the obtained data of nitrogen. This manifested that water regime
~'affected nitrogen fixation process but not phosphorus concentration in the plant tissues.

Water regime did not significantly influence the concentration of K in the plant,

- “put there was some variations in K concentration particularly in treatment supplied with
phosphorus fertilizer plus cycocel and/or Rhizobium. Concentration of K in plant tissues

‘ranged from 5.8% to 6.8%. The values of K in the plant tissues were substantially
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higher than found in the wheat seeds in hydroponic or soil studies (Labanauskas et al.,
1575, 1978) and cowpea (Labanaunskas et al, 1981}).

The concentration of Ca were not influenced by water regime. All the treaiments
were nearly similar except those receiving fertilizer plus cycocel, slight increase was
.clearly shown. Calcium concentration ranged from 1.19-1.39% (Fig. 9). These values

<1were found higher comparable o those obtained by Labansuskas et pl,, (1981) on
cowpea
*® +  Magnesium concentration in the Medicagn sativa ranged from 0.53-0.59% and
~ the eoncentration levels were not significantly affected by the treatments or by water
regime. The concentration levels of Mg in the cowpea seeds in Labanauskss et gl.,
(1981) experiment ranged from 0.18 to 0.19% under different irrigation treatments. The
present data were found to be higher than those obtained either by Labanauskas ef al.,
(1976) on wheat or Labanauskas et al., {1981) on cowpea.

Those authors found that concentration Ievels of Mg in the cowpea seeds were
sbout the same as found in wheat grain from the hydroponic and soil media Loneragan
et al, (1976) had classified N, P and K as mobile elements, Ca as immobile and Mg
a5 intermediate. According to Scott and Brewer (1980), water stress soybean plants do
not transpire as much water as well watered plants, therefore lower putrient element
transport ocours in the plant, _

~ Sodium concentratian in the plants was not affected by different treatments or

by moisture regime. The Na eoncentrations of about 0,1-0.18% (Fig. 10). In Labanaus-

kas et al, (1981) investigation, Na concentration was lower (0.02%) in cowpea plant

¢ subjected to different irrigation treatments. The present dala were found high when
compared with obtained data by those authors.

The concentration of Fe in Medicarp sativa plant were affected by the irrigation

"> treatments and by water regime (Fig. 11). Fe concentration ranged from 0.28% to
v+ 0.65%. The higher value obtained from treatment supplied with superphosphate
+ fertilization plus cycocel andfor Rhizobium and the lowest value obtazined from

treatment supplied with superphosphate only. Althaugh there were statistically

differences in Fe cancentration due to treatments, the plant was well supplied with Fe
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and no deficiency symptoms appeared at any stage.

Total carbohvdrate content %; <

Water regime (4 days) did not affect total carbohydrate content. It recorded 3.2%
in treatment supplied with phosphate fertilizer alone which acted as control, on the other
hand application of other treatments clearly showed decline in carbnhydraie content
revealed progressive decline with increase in soil moisture stress associated with the
elongation of irrigation intervals (Abd El-Rehman ‘et al., 1993; Hodges and Heatherly,
1983; Krizek et al, 1985 and Batanouny et al, 1988). Abou El-Seud (1967) showed
that decreasing the applied availeble water resulted in & coptinuous decline in total
carbohydrate content during the different stress periods. Depletion of total carbohydrate
content in treatment supplied with phosphate fertilizer plus cycoce! and/or Rhizohium
was atirjbuted to the depletion of N,-fixation process which toak place by the baciera.
Some evidence suggested that carbohydrate cantents in leguminous plants were affected
indirectly after a decrease in photosynthesis (Finn and B, 1980). Furthemmore
Abd El-Rahman et gl., (1993) stated that the reduction in carbohydrate accumulation
under drought conditions might be referred to decrease in photosynthetic activity,
moreover the obtained results may be due to higher reststance of CQ, diffusion due 1o
narrower or closure of stomatsl opening and hence lower chlorophyll and carbohydrate

content.

Sugars content %:

Four days water regime affected sugar content in Medicaeg sativa plant. These

findings more found in the treatment supplied with phosphorus fertilizer (control).
Contrary, treatments supplied with phosphorus fertilizer plus ¢ycoce) and/or Rhizobium
greatly promoted sugar content by more than 50%. Abd El-Rahman et al, (1993)
mentioned that soluble sugar content demonstrated a gradual and remarkable increase
with increase moistmure stress associated wilh increase in imigation int_ervals.' These
findings were noticed only with treatments supplied with fertilizer plus cycocel and/or

Rhizobium, which were also recorded lower carbohydrate content. This might be
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attributed fo the effect of N,-fixation process which decrease total carbehydrate content

- -and.consequently increased sugar content, It might also be attributed to the presence of

cycocel promoters which enhanced sugar content and delayed carbohydrate content.
Decrease in carbohydrate content and increase in sugar content in plant is refereed to
osmotic adjustment when plants are subjected 1o increase in moisture stress
(Abd El-Rshman et al., 1993). The same authors found also that accumuletion of the
osmotically active substances such as soluble sngars raises the capacity of roots for

-water absorption. Furthermore, Hussein et al., (1958) reporied that elongation of

irrigation intervals resulted in a reduction of total carbohydrate content and a significant

increase. in soluble sugars conlent.

References:

Abd El-Rahman, A. A.; Abou-bekr, Z. Y. M.; Helemish, F. A and Naim, M. A (1993).
Water use efficiency, nutritive value and mineral jons content of some cultivarg
of Medicago sativa prowing under different conditions of ‘water supply. Desert
Research Centre, Matarya, Egypt (in press).

Abou-bakr, Z. Y. M.,; Abd El-Rahman, A. A ; Helemish, F. A. and Naim, M. A. (1993).
Growth and productivity of some cultivars of Medicago sativg under different
conditions of wailer supply in the different seasons. Desert Research Centre,

‘Matarya, Egypt (in press).

- ‘Abou El-Seud, M. A. (1987), Biochemical chenges in soybean plants as affected by ’

water stress, Pb.D, Thesis, Fac, of Agric., Minufyia Univ., Egypt.

-Babalola, O. {198G). Water relations of three cowpea cultivars (Vigna unguiculata L.).

Plant & Soil;, 56: 59-69,

- Batanouny, K. H.; Hussein, M. M. and Abou El-Khair, M. 5. A, (1988). Response of

Zea mays to temporal variation of irrigatton and salinity under farm conditions
: in the Nile Delta, Egypt. Inter national conference of plant growth, Drought and
Salinity in the Arab Region, Cairo, Univ,, Egypt December, 3-7 (ip press).
Champann, H. D. and Pratt, P. F. (1978). Method of analysis for soil Plant and Water
pp- 50 Univ. Calif. Div. Agric., Sci., Priced Publication 4034.

(6




- 10 -

Dgjong, T. M. and Chilups, D. A {1932). Water stress effects on nitrogen assimilztion
and growih of Trifolium subterranean L. using dinitrogea or ammorium nitrate,
Plant Physiol.; 69{z). 416-420,

‘Denmead, O. T. and Shaw, R H. (1960). The effects of soil moisture siress at different
stages of growth on the development -and yield of com. Agro., 1.; 52; 272-274.

Dubeis, M.; Gilles, K. A, Homilton, T.; Rebers, R. and Amith, F. (1956), Colorimetric
methods for determination of sugars and related substances. Anal. Chem.;
28: 350.

Fim, G. A. and Brun, W. A (1950). Water stress effects on CO, assimilation,
photosyzthate partitioning stomata resistant and nodule activity in soybean crop.
Sci.; 20: 431-434.

Hasiao, T. C. (1973). Piant response to water stress. Ann. Rev. Plant Physiol;
24; 519-570.

Hodges, H. F. and Heatherly, L. G. (1983). Principles of water management for soybean
preduction in Mississippi. Bulletin Mississippi. Agriculture Forestry Experiment
Station No. 919: 90

Hiller, E. A; Van Bavel, C. H M.; Hossein, M. M. and Jordan, W. R. (1972).
Semnsitivity of southern peas to plant water deficit at three growth stage. Agron
I.; 64. 6064,

Hussein, M. A.; Kandil, A.; Khale, N. {1534). Effect of some cultural treatments on
Ientil crops (Lers culonaris, Medic). I, Effect of irrigation frequency, potassiom
and phosphorus fertilization on prowth, yield and yield components and come
quantity trials of agricultaral science. Moshtohor; 22(1): 15-29 Ein, or 18 ref.
Dept. of Agr. on Cairo Uni., Cairo, Egypt.

Hussein, M. M.; Abd Ei-Rahman, A. A; Kandil, M. M. and Abd El-Hady, N. F.
(1988). The role played by water stress and growth rétardants on the chemicel
compositon of soybean plants, Bull of Egyptian Society of Physiclogical

Sciences (in press). .
Jackson, M. L. (1973). Soil chemical enalysis. Printice Hall of Indian Private Limited,
New Delhi. '
Kowell, J. M. and Kassan, A. H. {1973). Water use energy balance and growth of maize
at semaru. Agric. Mat,; 12: 391-406.

(68)




-1] -

Krizek, D, T.; Carmi, A.; Mirecki, R. M.; Synder, F. W. and Bunce, J. A. (1985).
Comparative effects of soil moisture stress and restricied root zone volume on
morphogenctic and physiological responses of soybean Glycine max. L. Mem,
1. of Exp. Bot.; 36: 25-38.

» . Labanauskas, C. K; Stolzy, L. H. and Luxmoore, R. J. (1975). Soil temperature and

soil aeration affects on concentration and total amounts of putrients in "Yecora”

wheat grain, Soil Sci.; 120: 450454,

. Lebanauskas, C. K.; Bringham, F. T. and Antonio, C. (1978). Free and protein amino
acids apd nutrient concentrations in wheat grein as affected by phosphorus
putrition at various salinity levels. Plant & Soil; 49: 581-593,

Labanauskas, C, K., Shouse, P. and Stolzy, L. H. (1981). Effects of water stress at
various growth stages on seed yield and nutrient concentrations of field grown
cowpea. Soil Sci.; 131(4): 249-256.

Logeragan, J. D.; Snowball, K. and Robson, A. D, (1976). Remobilization of nutrients

~ and its significant in plant nutrition. In trensport and transfer process in plants
I F. Wardlew and J. B. Passiowa (eds.). Academic New York, pp. 463-469.
Reddy, M. D.; Krishna, M I. K; Reddy, K. A acd Venkatachari, A. (1980).

Consumptive use and daily evapotranspirstion of corn uader different kinds of”

nitrogen and moisture regimes. Plant & Soil; 56: 143 147,

Mbagws, I. S. C. and Osuigwe, I, D. (1984). Effects of varying levels and frequencies
of imgation on growth, yield, nutrient uptake and water use efficiency of maize
and cowpeas on a sandy loam soil. Plant & Soil; 76: 181-192,

Mohamed, H. E.; Mohamed, A. R. and Shaaban, A. K. (1981). Soybean Breeding and
Agronomy, Proc, Gram legumes Workshop, Egypt 12-15 March, pp. 67-%4, Ed.
M. M. El-Fouly.

Saraf, G. S. and Baiths, 5. P. (1982). Influence of soil moisture regime, phosphorus
levels apd dates of planting on nodulation and protein contents of lentils in
Northern West of India, Lens; 9: 31-33.

Sekhon, H. §.; Dhingoa, K. K; Gill, A. 5. (1981). Production management of lentil in
the Punjab., Pluse Crops News letter; 1(4). 41-42,

.Scatt, H. D. and Brewer, D. W, (1980). Translocation of nutrients in soybean. Soil Sci.
Soc. Am. J.; 44: 566-569,

(63)

T

¥




Sinclair, J. R.; Bingham, G E; Lemon, E. R and Allen, J. R (1975). Water use
< efficiency of field grown maize during water stress. Plant Physiol., 56: 245-249.

" Snedecor, G. W. and Cochran, W. G. (1580): Statistical methods. 6% ed., JTowa State

Univ. Press, Ames. Iowa, U.5.A.
- Sharma, P. K.; Trikha, A.; Kanawar, B. S; Yaduvanshi, H. 5. (1964). Effect of graded
phosphorus on the dry matter yield and phosphorns uptake. In lemitil (Lens
i+ gulonaris) in some hill soil. Himachol Journal of Agric. Ultural Research;
10{1): 35-39.
- Shouse, P.; Samuel, D.; Jury, W. A. and Stolzy, L. H. (1981). Water deficit effects on
plant. Water potential, vield and water use of cowpea. Agren. J,; 73: 333-338,

Summerfield, R J.; Huxley, P. A; Dant, P. J. and Hughes, A. P. (1976). Some effects
of environmental stress on seed of cowpea (Vigna upguiculata L. Walp.). Cv
Prima Piant & Scil; 44: 527-546,

Sprent, J. L (1976). Nitrogen Fixation by legumes subjected to water and light stress,

In Ps Nutman, ed, Symbiotic Nitrogen Fixation in Plants. Cambridge Univ.
Press, Camhridge, pp. 405-490.

" Srivestava, H S. (1980). Regulation of nitrogen reductase activity in higher plants.
Phytochemistry; 19: 725-733.

Turk, K J. and Hall, A. E. (1980). Drought adaptation of cowpea. IIl Influence of
drought on plant growth and relations with yield. Agron. J.; 72: 428433,

"Verma, V. §. and Kalra, G. S. {1981). Effect of imgation, nitrogen and phosphorus on
lentil, Indian Joumnal of Agronomy; 26(3): 322-326.

Verma, V. S. and Kalra, G. S. (1983). Effect of different levels of irrigation, nitrogen
and phosphorus on growth and yield attributes of lentil, Indian Journal of
Agricultural Research; 17(3): 124-128, . -

“Wein, H. C; Littleton, E. J. and Ayanaba, A. (1979). Drought stress of cowpea and .
soybean under tropical conditions. In stress physioiogy in crop plants Eds.H
Mussel and R. C. Staples. Wilej! Inter ‘Science, New York, pp. 283-301. -

£

(70)




T

(3 Fertitizer B Fert.+c..€. [JFert.+Rhizobium K Fert.+C.C.C.+ REIz0blum

120~
L&.D.xi 0.01P=10.5
L5.0.a1 0.O05FalTd
Centrol (11,0} =143 100

5
30 E
_ - T e LD i
E T =) Cantead (11,0] =120
= =
8 20 . 8 s
2 B
= g
E ]
- % 40+
10 B
£ 5.
0 AN o
Treatment
Fig. (2): Effect of fertilizer, cycoce], Rhizobium and mixture
treatments on yield (g/100 pl.) and water use efficiency
(cm? 100 g dry matter) of Medicago sativa, grown at
(4-day) irrigation intervals (plant age 90 days)
A5 1.6
3.04 1.4
HZ.S- 12~ ﬁ
® =
E © 101 Z 8
= 2.0 -t / .
g £ 1
B 8 %47 A1
gl.s- B ))/;:
& 0.6 Ik
9 10l A
7 Lo
os. ok
0.2 s P
0.0 . '\ 0.0 ‘A" A .

Trcalment Treatment

Fig. (4): Effect of fertilizer, cycocel, Rhizobium and mixture
treatments on carbohydrate (%) and sugar (%) of
Medicago sativa, grown at (4-day) irrigation

intervals (plant age 90 days) '

(11}




2.4

1.0

Fresh wi. {g/plant)

0.5

[Erertitizer ElTert.+C.CC. [ Fert.+Riizobivm [NFert.+C.C.C.+Rhizobium

L.5.D.xl DOIF=D.TL
5P C0SF=0Lé
Cerired (1,00 =042

535

v
e

L.5.D.st 0.01F=0]4
L35.D.at 0.05P=812
Caztedd (B,0) =010

XKL

oot

W
SN

L

e

2

Yava
55

40'}

30

-ﬂj

X

——
2K

52

.9,

KX,

*

N

LF5.D.al G.01r=1.00
L.5.D.mt BOSP=O.94
Comtrel (H,0) =0.79

0.4~

03+

Root

L3.0st 0.01F=0.13
14.D.m 045F=a1?S
Cenired (0,0) =014

T o g o o g
0,0;’0.?000

¥,

L5D.m s.01Twp )8
L5.D. $.05Ped12
Comtrol (0,0 *0.05

vy

")

. 4.9.4

Lt

(KERL

(K

XEKE

e

e e

S

o

2

e

0.4

02

Leaf orea (cm®)

Root

Root/Shoot ratio

Fig. (1): Effect of fertilizer, cycocel, Rhizobium and mixture
treatments on fresh and dry weight (g/pl.), leaf area (cm?)
and root-shoot ratio of Medjieago sativa, grown at (4-day)

irrigation intervals (plant age 90 days)

(72)




LB ]

h 1y 7 1 1
N 2
H - N 1
1 \ 12 . \umm 1 )
N AN
i R L i N
3\ 11 1 \n - 1
i fi
q T 1 N /N
N o I\ ]
- ~ " 9 e s -
| : b N oEN ; :
N ¢ ‘ ¥ N, d AN % ¢
i\ SAAN ” 70
! N l {4 N 71 N
‘N Y |- 1 HE N gl
N AN n __ - /N . -
N g K [ 1N /] : ‘N
t ‘N i afEy ; HEN
X 1. N N
N AR 1 1k
_ y | 1 BMIN v N FEN :
M LN A ™
™ _.L - N ] AN
3 SIEN A ‘N N
. N AN AN, ! IR
L) 1 L

R Fertilizer [AFert.+C.C.C. [IFert.+Rblzablum [Fert.+C.C.C.+Rhizobium

Fig. (3): Effect of fertilizer, cycocel, Rhizobium and mixture

treatment on nutrient uptake (%) of Medicago satlyn, grown

at (4-day) Irrigation intervals (plant age 90 days)

3

v

(73)

]




o

‘table (1} : Mechanical nnd chemical properties of the soil used in the experiments,

Mechanical Anclysis:
Ceoars2 and {ine sand Y5 36.4
Silt Y 30.4
Cluy % 1 316
Soil texture Loamy soil
Field capacity % 21,00
Chemical Aualysis;
CaC0gy % - 2.46
pii 1:2.5 8.31
E.C. mmhos/em 0.86G
Organic matler % 1.05
Extraction (mg/t1tog sail) .
N % 1.05
P 3.51
Kt 11.48
¥ 48.60
T+ 62.0
Mgttt 32.55
COj _ —
HCOD3 68.32
cL™ 91.0
503 ppm - 22.14
Available microelements ppm
Fe 7.54
Mn 38.85
An . 3.5
Cu 3.36

Table (2}; Climutic conditions during the growth peried.

Air temperature °C
Relative humidity
. flean minimum | Mean maximum ) )
_ January 10.0 18.8 62
& February 10.6 20.0 _ 56
) March 12.5 23.2 54
! April 16.5 28.5 46
May 18.4 31.8 18
. June 20.8 34.4 ' 52
v july 23.5 35.7 34
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Physicochemical studies on Zn0- Silica gel system

H.A.Mouwsa , T. PFaried M., 2.A. Carans
and E.M., Dief Allah

Chemlistry Department, Paculty of Scienca 8enha University, Benha

Egypt*.
Abatract: !

Saveral mixed 2n0-Silica gel systems ‘ware prepared
by the impregnation method and ca;cined fof 5 h ;t';is;
300, 600 and 1000°C. The crystal structure, surface acidity,
surface basicity, surface area, cat;lytic decomposition
of Hz03 and the electrical conductivity of the samples
prepared were studied., It was found that the degomposition
of H202 is catalysed by each of the acidic and basic sites

formed on the catalyst surface,

ZnSi0y spinel was found to ba formed at teﬁperatu:es'
> 763°C. The results obtained were correlated together
and the effect of composition on the physical properties

of oxides investigated have been discussed,

Introductions-
The binary oxides are widely used in catalysis(l.2},

.The main class of reactions that lead to the formation
pf active oxide catalysts is essentially thermal reactions

of sguitable compounds, The chemical composition of the

Lohew
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starting materials and the methods of preparation play
an effective role in altering the properties of the final

products.

Several studies({3-7) on the catalytic and the acidic
properties of some inorganic solids showed the presence

of a correlaticn between the acidic and catalytic properties

-of -many inorganic solids, Also, the acid and the basic

properties of solid surfaces are interesting aspects of
surface structure and important in the fields of ion

i
exchange.

The present work was designed to meaaureithe acldity
and the baslecity of binary oxides, 2Zinc oxidé and silica
gel, in order to test how the catalytic activity correlates
with the acid strength of the catalyst. The catalytic
decompesition of Hz02 by the pure and mixed oxides as
well as the electrical ceonductivity of these oxides have

been also studied.

Experimental:
The binary oxldes ZnC-SiC; were prepared in the
compositien 0,15,30,50,70,85 and 100 mol % Zn0 from BDH

guality chemical by impregnation technigue. The impregnated

oXides were dried at 115°C for 5 h. The samples thus

obtained were powdered and only such sampleslwere collected
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between 100 and 150 mesh sieves were used. The powders
" thus obtain=d were calcined at 115, 300.600and 1000°C for
+5 h, at each cne of thesa temperatures. The samples after
.calcination were cooled in a desicator and preserved in

covered glass tubes under vacuum.

v DTA and TGA studiss for pure and mixed_bxi;les were
carried out using Shnimadzu madel =30, at a .héating rate

-of 10°K mim~l in air atmosphere, using a 20 mg sample.
The surface area of the binary mixed was determined with
a surfare area measurer B.E.T. micrometer p 2200,

I.R. spectra of the samples were recorded in the
range of 200-4000 ¢m~l using a Beckman infrared epectra-
photomatric unit, The KBr disc technique was used in this
study. X-ray diffraction patterns of the samples were
obtatined by using Shimadzu X-~ray Diffraction Unit with
the aid of Phillips unit type PW2103/00, using copper
target and nickel filter. The acidity of the oxides
investigated were measured by using the amine _titration
method developed by Johnson(B}. so 0.2g. ©of the mixed
oxides suspended in benzene was titrated with a solution
of 0.1N n-butvlamine in benzene using Benzene-
- azodiphenylamine (pKg = 1.5}, p-dimethylamineazo-benzene

- (pkay = 3.3). Benzalnaphthylamine {pKa =.4_.0) and f.neutral

‘red (pRy = 6.8) as indicators, The surface acidity of

e
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n-butylamine used in the titration of 1 gm of the oxides

investigated is expressed as m-mol.

The surface basicities of oxides were determined
by titratien method using 0.1N benzoic acid in benzene
and Jromothymol blue of (pKy = 7.1) and phenolphthaline
of (pRy = 9.3) as indicators., The value given for each
of the surface acidity and basicity is the mean of three

experiments.

The decohposition of H30; was selected for the study
on the catalytic reactivity of the catélysts' and was
conducted as described by kkating(9} in a temperature

range of 45 to 65°C.

The electric conductivity of the oxidas investigated

has been measured by a method was reported elsewhere(l0),

Recults and discussion:

The DTA and TGA diagrams of 2Zn0 and Bilica gel S§i0OpxH20
are given in fig.(l). The TGA diagrams for $i0;.Hz0 showed
a decrease in the weight at a temperature range of J30-
1200°C for all calcined samples. Two endothermic peaks
could be characterized by DTA for the silica gel samples.
The. first small one at about 70°C is attributed to the

elimination of water molecules adsorbed on the surface,
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while the second peak at~ 600°C can be explained on the
basis of the transformation of sllica gel to Si03. This

transformation was also observed by others{ll,l2} ..

The DTA end TGA diagrams of 2n0 £ig.(l), show an

[

endothermic peak at 200 to 300°C with a decreasing in

the weight (~10%) due to the elimination of water molecules,

adsorbed on the surface. This loss in the welght decreases

with increasing the calcination temperature.

The diagram of 2n0-S107.xH0 (~1:1 molar ratio)
mixtwres shows in addition to the peaks obtained in each
of 2n0 and silica gel a new endothermic peaks at 760°C.
This new peak is attributed to ‘a solid state reaction
- occuring between ZnO and 5i0; to form Zn5i04 spinl. However
wolf{l3) reported that 2n38i04 is formed at higher

temperature than that found here.

Fig.2. 1illustrates the X-ray diffraction patterns
of the pure and the product of thermal tfeatment of Zn0
and sillca gel at different calcination temperatures.
. I+ can be seen an amorphous nature for silica gel at all
"caleined temperatures. Also, the intensive lines of Zn25i04

spinel (d-values of 3.52, 2,82, and 2.67) «could only

e

- be dectected for calcined mixtuies at 1000°C, This éoﬁfirm .

LA

the ‘formation of the spinel at 10pD0°C.

(80)
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Fig.{3} shows the IR spectra of 2n0o, Si0;.xH;0 and
their mixtures (~1:1 molar ratio)calcined at different
temperatures. The figure shows for each sample a band

at ~ 3410 com~! whose intensity decrease with increasing

. the calcination temperatura., This band was assigned to
-0H group“‘” present in each of the hydrated 2n0, 5i0j;.xHz0
and their mixture. While IR spectra of calcined mixtures
(at temperature 125, 300 and ©00°C) show the same peaks

appeared for each of the individual compounds, the spectra

of calcined mixed oxldes at 1000°C show new bands in the
range B850-950 ecm~l. This new bands confirm . also the
formation of 2Zn3S8i04 at 1000°C as obtained from X-ray

resglts, -

The results of surface acidity are shown in f£iq.(4).
It shows a non linear behaviour between the acidity and
the composition of the oxides with maxima at 30 and 85

mol % Zno,

The acidity was found to be increasing with increasing
the calcination temperature and reaches a maximum at 600°C
btefore its decreasing again. The decrease in the acidity
gurface at 1000°C is due to the decrease in the number

of SiOR groups present on the surface at 1000°C and/or

 due to the formation of 2nSi04 at this temperature as

revealed by X~ray analysis,
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The surface basicities of Zn0-5i03 at various
compeaitions are given in fig.(5}. It shows a maximum
basicities sites at 85 mol. % Zn0. The number of basicities
gites increases in the manner observed for acidities i.e.

at 600>3Q00>1000°C,

The acidic apd basic sites on the surface of 5i02

can be explained according to the assumption that the .
acid sites of silica gel which has been. dehydrated at
high temperatures may be formed by lattice distortioﬁs.
OH OH
1

1
0—5i—0—5i—0 — 2 5i03
~H»0

As the calcination temperature is raised, a water
molecule is removed from two hydroxyl groups attached
to silicon atoms at the Si-0-5i 1link. The Si-0-5i link
is readily formed between neighbouring B5i-OH groups in
the early stages of dechydration, but the distortion betwean
them become=e progressively greater with further dehydration
of S5i-0-Si 1ink (which 1is responsible for the acid
strength). The increase in the acidic and basic &ites
by adding Zn0 to sllica gel is due to substitution of
divalent zinc for tetravalent sgilicon in the silicon
lattice. This creates a negative charge at the substituted
gilicon point on the s5olid surface -81i-0-2n-0-Si, which

causes an increase in the basicity. On the other hand
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: e to electrical neutrality, -vacancy in oxxggnh.aizesuhm
+ may be formed which acta here as acidic sites. This causes
- also an increase in the acidity which 1s the case in our

resules.

s~ ; The results of surfaca area measurements are given in table
w{l¥. It shows a change in the surface area with changing
.thé oxide composition in-a manner similar to that obtained
k0 the. results of surface acidity and basicity (except

1p pure silica gel.}.

The results of decomposition of H207 over Zn0-5102.xH20
systen are shown in fig.(6) and summarigzed in table (2).
%he decomposition rate WVvaries with each of the change
in the composition and the calcination temperature, higher
‘Peactivity is found at 30 and 65 moles % Zn0 (which showed
tlso maximum acidity and basicity). It means that the
rete of H302 decomposition depends to a large extent on
the number of acidic and basic sites present on the surface
oF the =solid. According to this concept the following

mechanism is proposed.

For acidic sites:-

At + H20; AtHOZ + mt

A*HOZ + H303 H30 + 02 + A*OH

For baslc sites:~

B~ + Hp02 B~HY + Hop~

HOZ + HZ02 Ha0 + 0z + OR™

(83)
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Where At is acidic site and B~ is basic site, present

on the surface., It can be seen that the mechanisms are
similar in both cases. HO; formed being responsible for

+the decomposition ion of Hz03.

Electrical conductivity measurements may give us
information about the type of charge carriers and the
phases formed for the different calcination temperatures.
Therefore, the electrical conductivity, ¢’ . of calcined
samples 2nQ, sillica gel and their mixtﬁré's was measured
as a function of temperature in the range 25 to 600°C.
The results cbtainad are represented by plotting In 'y
against -é— ;» a typlcal plet is shown in Pig.(7). The plots
of all calcined samples investigated show the same trend.
They show minima and maxima in “'-values for fmre silica
gal and each one of the mixed oxides, while the plots
of the pure ZInQ show only a minimum in o’ -values. The
maxima in o”-values appearing at all samples investigated,
except pure 2n0, ate~~~ 37D0°C should be attributed to the

presence of silica gel in the sample.

The observed decrease in J-values with increasing
tha temperature, in the lower temperature range can Be
attributed to the elimination of adsorbed water molecules
present Iin the samples investigaf.ed. Tha conductivity
data of the pure oxides calcined at 1000°C was found "to

] : N {14,15,16)
be good coincide with those reported in the literature Py -

(e4)




c#t » Since the samples investigated are heterogeneous

T
sobteined. The activation energles are calculated using

many non linear plots for the relation In a/vs_.-l- are

shrehenius equation from the linear parts in these plots.
=The conductivity results are summarized and given in table
.{3). From which it can be seen a decrease in Ep-values

+ .awith dincreasing Si02 contents im the samples calcined
5-at: 1000°C. This may be attributed to the formation of

£np5104 1n these sBamples at 1000°C.
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Thermal and-spectroscopic characterization
of the products obtained from the reaction
between Mn-Carbonate and Ammonium
Dichromate at different temperatures

By
T. Farid :
Chemnistry Department, Facaity of Science,
Benha University, Benha, Egypt.

Pure and mixed Mn-Cr oxides were prepared. from the reaction
between manganese carbonate and ammonium dichromate with molar ratios
of 3:1, 1:1 and 1:3 with respect to Mn203:Crp03. Thermal decomposition
for each of the mixture and the pure compound was studied using DTA and~

TG techniques. Pure and mixed salts were thermally treated at temperatures
of 250°C, 500°, 750° and 1000°C and characterized by means of x-ray;
diffraction analysis and IR absorption spectroscopy.

The results obtained revealed that the them'lal treatment of mixtures at
250°C produced a well crystalline MnCOQ3 and/or Cr-oxide phases depemdinig,,
on the composition of the mixture. At 500°C, poorly crystalline MnpQ3,
CrpO3 and amorphous manpanese chromate intermediates were detected.
Further | increase in temperature of treatment was accompanied by the

.- formation of Mb3.xCryO4 compound in all mixtures. This compound
:idecomposes at temperatures just lower than 700°C to form crystalline phase.
.of Mn304 and Cr203. '
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Introduction

Many binary oxides are wfdely used in catalysis(!1-4). These binary
systems were found to be more catalytically active than their separated oxide
components(5:6). In catalysis, it is well known that the activity of oxide ..

1 catalysts depends cn many factors, such as methods of preparation, ..

* calcination conditions and the interaction occurring. between the different

- components of the catalyst, the latter is a very important factor and many -
investigations are cited in the literature concerning this subject{7-9).

In the present investigation, we studied the effect of temperature on the
interaction between manganese and chromium salts in order to characterize
the different products obtained at various temperatures of treatment. The
-'techniques employed in this work were DTA, X-ray diffraction spectroscopy
and IR absozpnon spectroscopy. -




Experimental

+  The starting materials used in this investigation were pure ammonium

' dichromate and manganeses carbonate from BDH grade. Mixtures of molar

ratios 3:1 (), 1:1 (II) and 1:3 (II) with respect to Cr203:Mnp03. were

-prepared by mixing and grinding the salts. Each one of the pm-'e ammonium

*dichromate, manganese carbonate and their mixtures I, I and I was heated
at temperatures of 250°, 500°, 750°, or 1000°C for 4 hours.

Thermal analysis for each of (NH4);CrQ7 and Mn-carbonate was °
carried out using DTA and TG unit of the NETZSCH Geriebau simultaneous
thermal analysis system (STA 409, 6.223). The rate of heating was 10°C

min-1,

The X-ray difftactograms of the samples were taken on a
diffractometer Philips (Holland) with a scintillation counter and plus height
analysis at 35Kv, 14 mA using Co-target radiation. The spectra were scanned

. at rate of 2%min-1 in 20.

IR spectra of the samples were recorded on a Beckman infrared B
spectrophotometric unit using the KBr disc technique.

(95)




Result and Discussion:

The thermal analysis diagrams for pure mangamest carbonate, Fig. 1,
show that the compound starts to decompose by losing the dehydration water
at temperature range of 100-250°C. The weighing loss = 29% occurring at
~ temperature rang of 300-400°C refers to the decomposition of Manganese

carbonate to MnO2. This oxide dissociates to Mn03 (weight loss = 9%) at a .
temperature range of about 450-500°C. The decomposition of MnCO3.can be .

represented as follows:

<300°C
MnCO3.0.5H)0 —-—
Loss = 7%

30040000
MnCO3 + 12202 ——-imeee> MOy + C02
: Loss s 22%

> 400°C
2MnO» —
Loss = 9%

>Mn03 +0.50)

The ammonium dichromate decomposes thermally in several steps,
Fig. 2, with a total weighing loss of = 65%.

The decomposition steps pbserved here agree W'lth those reported by

EZ-Eldin(10);

>MnCO3+0.5H20 :

t



%200°C

» 4(NH4)2Cr07 mmemeem > 4C{OH)3 + 2Cr03 + 2CrO0H
L . +2NHj3 + 3N3 + 6Hy0
2200°C '
v, 2Cr03+ 12CO0H > 0.5Cr02 + 0.25Cr2(Cr207)3
. - +0.25H720 + 0.2507
=250°C
1.5CrOOH s> ().75Cry03 + 0.75 H2O
. >350°C
0.5CrOn mee—eeeeeee> 0,25C103 + 0.12507
>350°C

0.25Cnp(Cr0O7) o> Oy 03 + 1,12503

To identify the phases formed during the thermal treatment, the X-ray

diffraction spectra for pure MnCO3 heated at different temperatures 250°, l

500°, 750° and 1000°C were recorded and summarized in Fig. (3,4 and 5).

For sample heated at 250°C, crystalline phase of MnCO3 (d-values

. 1.76, 217, 2.84 and 3.66 A®)Y(11) was only detected. While the heated

. samples at temperatures of 500°, 750° and 1000°C showed crystalline

# tetragonal phase for MnpOs3 (d-values 2.49, 2.76, 3.08 and 4.22 A%)(12), The
- crystallinity of this phase increase with temperature. At temperature of
£ 1000°C crystalline phase of Mn304 (d-values 1.49, 2.10, 2.54 and 4.86
A%(13) could be detected beside the phase of Mny03.




The X-ray diffraction pattern of heated ammonium dichromate sample
at 500°C, Fig. 3, support the above thermal decomposition results which
showed the- formation of Cr203 at 500°C(14), -

- The degree of crystallinity of CrpO3 increases with increasing the :
heating temperature, Figs. 4 and 5.

The X-ray diffraction patterns for the mixture samples {1, II, TIT) heated
:at.250°C showed the absence of any crystalline phases. The disappearance o_f
.}he patterns of crystalline phases of MnCO3, which was observed in case of
ﬁuré sample can be attributed to the interaction occurring between MnCO3
%md the composxtlon products of ammonium dichromate.

- For all mixtures heated at 500°C, the X-ray diffraction pattems showed
crystalline phases of Mnp03(12) and Cry03(14),

At temperature 750°C, crystalline phases of CryO3 and Mn304 could
be detected. The formation of Mn3Qg4 at 750°C could be explained as a

result of certain reaction to form Mn3.y CrxO4, which is then dissociate to |

Cry03 and Mn304, (at 500°<T<750°C).

’

>500°C 750°C
* "Mn~oxide + Cr-ox:de ———————— (Idn:.;_xCera?) ————————— - Cr203
+ Mn304 + X02 '

(88)
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The mixed oxides of Mn3.xCryO4 was also detected as a result of the
reaction _between manganese carbonate and chromjum nitrate at about
500°C(13),

i*  ‘The x-ray diffraction patterns for the mixtures heated at 1000°C

‘showed an increase in the intesity of pattems for crystalline phases of

Mn304 and Crp03.

4 - .-Figs. 6,78 and 9 illustrate the IR spectra for pure and mixed

:mangarnese and chromium salts heated at different temperatures. Fig. 6 shows
the IR spectra of the pure salts and their mixtures heated at 250°C. The bands
‘appeared at wave lengths of ~1810, 1437, 1087, 870 and 728 cm-! indicate
the presence of carbonate group. The increase in the concentration of
schromivm in the mixtures led to decrease intensity of the manganese
'_carbonate bands and at the same time an increase in the intensity of the
comresponding bands of chromium oxide at 1100, 710, 650, 570, 555, 440 and
. 407 cmrl. The IR-spectra for pure Mn-carbonate heated at 500°C showed

the disappearance of carbonate bands of pure Mn-carbonate and the '

. ‘appearance of new bands at 1150, 980, 845, 690, 610, 485 and 410 cm-]
, which are characterized for Mn703, -

2~ . For mixture samples heated at 500°C, the IR spectrogram showed a

#broad band pointing to the presence of some sort of chromates, which formed

~xas a result of solid state reactions between manganese carbonate and
* @ ammonium dichromate. The IR spectra of calcined m}xﬁres at 750°C showed

- —ep= = =




bands corresponding to Crp03 and Mn304. Further increase in temperature,
1000°C increases the intensity of CrpO3 and Mn3Og bands, which
confirmed the results obtained from X-ray.
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Figure Captions

Fig. 1:

Fig. 2:

Fig. 3;

Fig. 4:

Fig. 5:

.. Fig. 6:

- Fig. T:

DTA and TG of manganese carbonate,
DTA and TG of ammonium dichromate. .

X-ray diffraction patterns of ammonium dichromate, manganese
carbonate and their mixtures calcined at 500°C. -

1-CnO3 2- Mn03

X-ray diffraction patterns of ammonium dichromate, manganese
carbonate and their mixtures calcined at 750°C.

1- Crp03 2- Mnp03 ' 3-Mn3O4 .

X-ray diffraction patterns of ammonium dichromate, manganese
carbonate and their mixtures calcined at 10600°C.

1- Crp03 2-Mn203 3- Mn304

IR-spectra of ammonium dichromate, manganese carbonate and their
mixtures calcined at 250°C,

IR-spectra of ammonium dichromate, manganese carbonate and their  *
mixtures calcined at 500°C. - '




Fig. 8:

Fig, 9:

IR-spectra of ammonijum dichromate, manganese carbonate and their

mixtures calcined at 750°C. -

IR-spectra of ammoniuvm dichromate, mari'ganese carbonate and their

mixtures caleined at 1000°C. %
L . . 2
w {
0
¢
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The Inhibition Of Commercial Fatty Acid Sulphonate
Towards The Corrosion Of Aluminium In Hydrochloric Acid

by - ' 4
A.d. Mead

Faculty of Education, Suez Canal 'University, - El-Aristi, ARET

ABSTRACT T ’ S

The dissalution of aluminium in 2M hydroch-
loric acid in the presence of sodium salt of Soya
bean oil sulphonate (S55) as corrosion Inhibitor
has been studied using Iodrogen evolition end
thermometric  methods. The two methods gaw
consistent results. The resuits obtained indicate
that the inhibitive effect of the sulphonated
mixture relates to chemisorption mechanism on
the metol ‘surface o~ the TU electrons in the
double bonds. : )

I- INTRODUCTION

The wide use of aluminium in industry makes its corrosion
inhibition is of great importance. Some corrosion in.‘:bito::s wers
prepared through ethoxylation of commerically available unsaturated
fatty acid mixwores tll oil, soya bean, cotton seed and linseed
oil. These fatty acids have been tes_t_ed_a.s_ steel corroston intubiiors
in HCl and H,50, acid solutions’. They provide adequate’ inhibition
of * steel in HCl and stoa at  different concentratioﬁ and au

" temperature up to 80°C and act as mixed nhibitors,

The present study aimed to investigaie the effect of sulpho-

rited soya bean oil as corrosion inhibiter for aluminium in 2M HCI

(108)




(2

Solution and te rzlate the iphubirion mecha2n:sm 10 the zdditive

sStructure.

2- EXPERIMEN TAL

.2.]- Preparation and properties of inhihjuor
i- Separation and washed ‘the farty ac:d from soya bean

. ,o_il_E.z,?. The soya been oil so obrained 18 a mixrure of the following

(2)

fatty acids'™ given in Table 1

Table I - Composition of the commercial fatty aci'n:_l
(Soya bedn oil)

- acid % .

b e B : * -
Olzic 25
Linoleic 52

“ Linotenic 8
Ci12-Cis 13
C19_ - sz Trace
“w¢ o+ . ii- Preparation of sulphonated fatry acid. 1%9 g of sepzrated

:soya bean fatty acid (mixtwe) was s_:-_rred at 30°C while 356.7 g
i - of concentrated H,5,0, (oleum) s slowly added over a period of €7 Hhrs.
. - The product was extracted with 20 % NaZl solution and peutrzlized -

. with 40 % NaOH salutiuriﬁ]. The product have the general formula

;.ReCOOSO_aNa where R is a mainly a muxure oi C17-H29. C!?H_.ﬂ

(109)
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'ahd C:u,l-l33 also contains amounis of sa‘;uralgd fatty acids (CiZ'CJL"‘

2.2- Hydrogen cyolution measurement

Reactions in which gases are given éff 6r taken up can be
monitored by studying the change én, t!_'né amount of gas oves
time Since aluminium is readily suluble in . agueots  acids
with  liberation of hydrogen, the hydrogen evolunon method was

§ ’ (5- 1

“used to measure the rate of dissolution of Al in HCI solutions

=

The reaction vessel used in this method and the procedure for

determining the dissolution of aluminium in the acid solution

were the -same as described els’ewhere“z). The efficiency of =z
given inhibitor can be evaluated as the percentage reductzon =

. reaction rate K, % irnhibitor elficiency (%=1 )

| - K
%1 E = uninhibited inhibited x 100

Kuninhibited

2.3- Thermometric measurement . .
Recently, a simple and rapid method has been’ deveio;:edlg.

based on the thermometric corrosion test of M\lxus“) This

method has been used successfully for comparing :__he _ir.';:ibiti‘m

“efficiency of different organic additives in reducing the rate ni

(15-17)

‘dissélution oI aluminium The procedure ZIor the delern.naum
) 'p.

of ‘ metal dissolution rate by the thermometr:c methed has been

(1%

described prcet«'im.t.f..ly“3 ). The reaction number RN is defined as

RN =(T —T.)h

{110)
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r where Tan and T, are the maximum and initial tcmperature, respeci- -

ively, and t is time (in minutes) required to reach the maximur

(11

temperature. The percent reduction in RN is given as:

% RR = RNunin?ibFilt‘:d - RNiowoited (g5
“*uninhibited

Yep v The chemical composition of aluminium of sheer used (Riede]

- de Haen, W. Germany) is given in Table 2.

Tahle 2. Chemical composition of aiuminium

Element Al Fe Cu Si T " Zn

Amaunt (%) 99 0.2 0.2 0.2 0.3 0.08

[

Ed

kl

~ A stock solution of 2M HCI was used. Aluminiym test pieces
-, measuring 0.1 x 10 x 30 mm were wused far thz hydrogen evolution
+ method, while 0.1 x IG.x 100 mm test pieces were used for the

;- thermomeiric. method. These were degreased anZ etched as prviously

19)

m.descrihed( . Eech experiment was carried out with [00 ml. of the <.~

, [~ acid solution in the hydrogen evolution methoc and with 15 ml o

the acid solution in thermometric method.

B The experimental data were analysed using a Kypro personz.

a4 computer and curve fitting was carried out using & standard re-

et

gression package.
(111)
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2~ RESULTS AND DISCUSSION

3.]- Hydrogen evolution measurements .

Figure | shows the volume of hydrogen evolved as a function
of  ‘rim= for dissoluzien of Al im 2M HC] at 30°C in 1ie absence
and presaace of S$SS over concentration range (0.1 - 130) x ;02 mg;‘L; -
It was found that the hydrogen evalution increases Iinearly with
tima atter a certain time interval which increases with 2n increase |

of §S5 concentration. The initial time interval was attributed

(20)

to an incubation period representing the dissolution  of the

oxide film on the metal surface and the start of attackul).

Accordingly, it can be stated thar the dissolution of aluminium
itself is linarly related to the reaction 1ime, as sea=n from Fig. 2

This behaviour is characteristic of zerc-ordec reacuan(zzl, given by(8)=

V=K1
where V, is the volume of hydrogen evolved which is proportional
to the fraction of the reactant converied into reaction product at =~
time t, and K is specific reaction rate. : . "

The experimental data, given in table 3, and Fig. 3 indicate .
* that the corroson rate of aluminium decreases with increasing

555 concentration.

Figure % shows ‘the plot of % 1 E as a funcion of log
sgg Which s invariably sigmoid in nature, ind:cating that 5SS
exhibits its inhibitive effect through its adsorpuen on the meral

. surface. The turn in the curve is rather sharp, suggesting the

(11m)
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Table 3 Eifect of SS5 concentration o the dissofution rzze of

Al in 2M HCI solution ar 3¢°C ) -
855 concentration 0.0 37.3 186.5 373 15855 3735 1720 .
{mgfL) .
Corrosion rate, K 10.82 7.79 &.50 3.8G 2.5 [-67 a2
(cm/min)
Incubation period 13.45 19 18.8%  21.73 2875 43.67 £ 38
{min)
% LE 0.0 28 3705 4547 73.66 8457  SiT2
Table 4- Efféct of temperature on TOrrosion of At in 28 HC! 4 3730 mp/L 355

Temperature (°C) 30 40 50 &0
Corrosion rate, K .67 2.7! 6.17 10.36
(cm3! min)
Incubation period 4367 14.42 6.5 J.6z ;
{min)

(119)
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formatton of a monolayer of the inhibiiar on the surfzce of the

corroded meial.

Figure 5 shows the incubation peried (=) increases with
incieasing the addiuive concentration and ~beys 2 Jogersthmic re-

lationship.

The effect of temperature on thé rate of dissolution of Al in
2M HCl was studied between 35°C and 60°C in the presence of
3730 g/ L 555 the results given in table () and shown in figure
{§). The corrosion rate increase with increasing temperature and
obeys the Arrhenius taw? in the temperature  range used (Fig. 7).
The activation energy for the corrosion process Wes evalvated
10 be 5.49 Kcal. / mole; indicating the corresion -process is conirol-
led -by the surface reaction, since the activation energy for the

corrosion process is above 5 Kealst 19,

It is found that the incubation period decreases with increase
in temperature according tw a linear refationship which sansiies

the equation . .

log £ = 695-3.6 log T

3.2- Thermomeiric measuremenis

The dissolution of Al in 2M HCl was accomnpaned by 1em-
perature change. The maximum ' temperature was 58.5°C, and is
attalned within 65 min, con'respoﬁding to 0.66%3°C [ mm. To this

solution increasing amounts of sodium saya sulphonate were added.

The recorded thermometric curves are shown in  Fig, 9. One re-

(114)
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cognizes at first an incubation period, after which the 1emperature
rises gradually with time. The rate of itemperatire rise increases

progressively with time. Sodium soya sulphonate interferes with

the- dissolution of aluminium and lowers the R.M. This is produced
mainly through a lowering in Tm and a corresponding :ncrease in
T. This suggests strong adsorption of the additi\'e“B) as indiéted
from the thermometric «curves. Table 5 represents the effect
of the additive concentration on fhe parameters of the thermomerric
curves. Figure 10 shows the variation of percentage reduction
in reaction number (% R.R.) as functioa of log Cegg for Al
in 2M HClL. The curve has a sigmoid nature, suhstanuating the
idea that 555 reduces the corresion rate’ by way of adsorption
leading to the {formation of a monolayer of the inhibitor on
.the aluminium surface. In a plat of the 'tifne' delay (A9 s
log C, the twrn in the curve observed (Fig- 11) indicates the
formation of a monolayer of the inhibitor on the surface of

the m-:-tal(w).

Figure 12 shows the incubation period ( t ) varies with

the 555 concenrration of the following relationship can be deduced

log 7 = 2.6+ 0.24 logC

.-

The experimental results suggest that the adsorption mechanism

s+ proceeds through a wmonolayer formation of sodium soya sulphonate
* on the surface of the metal. As seen from ths chemical cormnposi-

s lianl‘ of the additive, its main constituent is the sulphonate salt

« 1 . " . .
— ¢ of “lincleic acid which contains two double bonds. This substantiazes

(11%)
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the idea that inhibitewve effect of $55 can be related 10 chem:-
sorption mechanism on the metal surface wvia the W electrons

in thz double bonds.

1t should be noted that the two different techniques gemons-
trate the agreement and conformity of the experimental resulis
as to the type of Inhibinon of the corrosion of aluminium. Never-
rhelcsg, they showed small differences in absolute values for the
inhibition  efficiency. However, this observed discrepancy could
be atwributed to the different experimental conditions under which

each tiechnigue was carried out.

Teble 5. Effect of $SS concentration on paramsters of thermometric

curves for Al in ZM HCI .
[sss] T, T, t R.N. % R.R At T .
min mimn
mg/L C °C min °C/min
5.0 ' 15 53.4 65 0.67 0.0 0.0 oy
186.5 15 56.2 74 0.56 16.62 9 (17
373 15 55.8 87 0.47 29.85 22 | 76
3730 15 u5.6 137 0.22 67.16 72 127
14920 15 b2 242 D.12 82.09 177 190

(116)
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COMPARATIVE STUDIES ON GROWTH, NODULATION AND NITROGEN
FIXATION OF TWO LEGUMINOUS PLANTS GROWING
UNDER DIFFERENT LEVELS OF WATER SUPPLY
AND IRRIGATION INTERVALS

-

. By
Fatma, A, Helemish and Mona, I. Fabd.
Botany Department, College of Women, Ain Shams Univenity,
Heliopolts, Cairo, Egypt.

Abstract:

. A greenhouse study was conducted at Heliopolis using loamy soil characterized
by low water capacity retention to compare between growth, nodulation and nitrogen
fixation ol‘(Lu-pinus termis cv. Giza 4) and chickpea (Cicer ariefinum cv. Giza 2) when

subjected to different levels of water supply and immigation intervals.

Four water amounts; 400, 300, 200 and 100 cm’ and fous water intervals, 2-day,
4-day, 6-day and 8-day intervals were applied for a period of five weeks in a factorfal

randomized block design with three replications.

Growth of the two plants were greatly affected by deficiency in water supply
when they were grown either at low water amount (100 em®) or increased irrigation
intervals.

Lupin gave best growth (dry matter) at water amount (300 cm?) and 2-day
irrigation interval, while in case of chickpea growth was excellent at 200 cm’ and

irrigaled every 4-day interval. On the other hand, nodulation and nitrogen ﬁx-alion were

- optimum for the two investigated plants irrigated every 2-day. Lupin shoot looked thick

and short, with few nodes at low waler amount (100 cm®) and increased irrigativn
interval (4-day).

«+ .+ Furthermore, chickpea responded to water regime by formation of new lateral

branches and long tap toots at water amount (100 em?) and irrigation interval of 4-day

;- which manifested in rich dry matter accumulation at the same luvel of water amount

(133) -
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«Generally application of "foo cm¥ulater at any irrigation interval resulted in very

poor crop performance with respect to Lupin but not for chickpea.

" Introduction:
~'Water is a very imporfent factor alfecting crop producticn in arid and semi arid ’
regions (Labanauskas et al., 1981), it affects non legumes (Thakur and Ria, 1984; El-

Zeiny and Kortam, 1985 and Batanouny et al., (1991), as well as several legumes;

«{Morandi et al., 193] and Egli et al,, 1983). Not only legumes crowth but atso legumes ]

fvarieties, {Babalola, 1980 and Abou Bakr et al, 1993) and nodulation and nitrogen
fixation (Finn and Brun, 1980; Dejong and Phillps, 1982; Mbagwa and 05uig§ve, 1584 |
znd Sprent and Sprent, 1990).

Some data indicate that water stress disrupts interactions between Rhizobium and
host plant directly by altering nodule fine structure or enzyme sctivity (Sprent, 1976),
other evidence suggesied that it afTects photosynthesis in plants (Finn and Brun, 1980)
and root system in non legumes (Batanouny et al., 1991). It decreases nitrate reduclase

activity (Srivastava, 1980) and negatively affects various oth er.aspecrs of Ny-metabalism
(Hsiao, 1973).
Water stress decreases, plant heights and causes stem dwarfism (Taylor et al,
1982; Hutchnison gt al., 1986; Kandil et al., 1988 and Abou Bakr et al., 1993).
Because Lupin and chickpea are very important crops in the developing coun-
tries and in semiarid regions where waler is very important factor affecting plant

growth, the present study was performed to through light upon growth behaviour,

-nodulation and nitrogen fixation of these two legumes which grow in many areas have -

deficient water supply to maximize their growth under sever water conditions, also o

-show the optimum amount of water used together with irrigation intervals so as to avoid

FEER Y

wastage of waler in those semiarid regions. T
Materials and Methods:

Seeds of Lupin .(Lupinus termis cv. Giza 4) and Chickpea (Cicer arietinum cv.

Giza 2) were obtained from Agriculture Research Centre Ministry of Agficulture, Giza.

(134)
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Seeds of each plant were inoculated separately wilh its specific Rhizobjum; Rhizobium
fupini and Rhizobium leguminosarum (local isolates) for Lupinus termis and Cicet

A

griefinurn respectively. Rhizobia were obtained from Microbial Culture Collection
Centre (MIRCEN), the unit of Bio-fertilizer, Faculty of Agriculure, Ain Shams
Jnivessity, Shoubra, Egypt. The experiment was performed in the experimental garden
sof the Botany Depariment, Women's College, Ain Shams University. The soil was air
+ dried, '‘passed through a 2 mm sieve and adjusted at pH 7.2. Clay pots (30 cm diameter
= anid-25-cm depth) were chosen for cultivation. In each pot, 4 Kg of clay loam soil were
x plaéed. Mechanical soil analysis were carried out following the method described by
~ Jakson (1973), and given in Table (1). The soil have a 21% moisture content at field
capacity, 1.04% organic matter, 1.40% total nitropen and 0.6 ds/m electrical ccnducti-i
vity. Each pot was fertilized with 60 mg/Kg™* N,, 15 mg/Kg™ p aad 60 mg/Kg" K. Ten -
seeds of each plant Lupinus termis and Cicer arietinum were sown per pot. Two weeks
after germination, planis were thinned to five plants per pot, then subjected to the
treatmenls_which consist of four water amounts (400, 300, 200 and 100 cm®), and four
irrigation intervals (2-day, 4-day, 6-day and 8-day), keeping hfee replication for each |
" treatment. ' R N
Plants were uprooted weekly, washed and dried at 70°C to constant weight,
growth parameters including root and shoot height and dry weight were made. Plants
were ground and used for determination of nitrogen according to the method deseribed
by Jakson (1973). Nitrogen determinafion was determined by kjeldahl method. All the
nodules per pot were carefully counted, dried and weighted. The cbtained data were
subjected to analysis of variance (Snedecor and Cochran, 1980). Becavse data were
- more obvious at 2-and 4-day intérvals than 6-and 8-day inlervhls= comparative studies

of the 2-tested plants were made at 4-day interval.

Results and Discussions:

Shoot lengath:

" The oblained data (Fig. 1&:2) show (hat the various growth criteria measured in
the present study was affecied hy extending the period between the suceessive irripation

“intervals as well as the amount of water used

. {135)
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The average shoot length of Lupinus termis after five weeks from the initiation

of treatmems was 9, 4.5, 14 and 10 cm in plants receiving water amount of 100, 200,
Crmd - « - . .
300 and 400/rf;spectwely, and trrigated every 4-day interval, - while

it wds 19, 19.5, 18 and 17.5 cm in shoot height of Cicer arietinum jrrigated at the same

fevel of field capacity and irrigation interval, These resulls showed that Lupinug termis
shoot, prowth was shor, thick and had few nodes bul the shoot-gro’ﬁ.rlh of Cicer
grietinum was long and had normal shap at the same level of water amoust and
< irrigation interval. Kramer (1969) pointed out that watér deficit reduces enlatgement and
stem elongation. This observation was confirmed by Levitt (1980) who stated that
“decrease in cell enlargement must be the most sensitive response of the plant 1o water
%tg?s.cfigr:ni!:rp rlfﬂ;l;li u\:reret,ultn?x:_iver. obtained by gther investigators (Morandi el al,,
. 19831 and Abou Bakr e} gl, 1993f They alsc found that soil moisture deficit retarded
plant growth, resulting in short stems and few nodes. Furtherniore, our resulls on

Lupinus termis were in apreement with the finding of the following workers

(Hutchinson gi al., 1986 and Kandil et al, 1988) and were in disagreement with our -
resuits on Cicer arigtinum. The above mentioned investigators noziced that the increase
in water stress by elongation of irrigation intervals resulted in stem dwarfism of many -

fegumes.

Root fength;

Data obtained (Fig. 1&2) on root length revealed that ot system has been

greatly affected by irrigation regime, thus root length of Cicer arietinum after five

weeks from the initiation of treatment was 14, 12, 11.5, 10 cm in piant irrigated with

100, 300, 300 and K00 cniarespecti\rely, and every 4-day interval (Jong period interval)
Crr .

comparing with Lupinus termis root length which was 6, 6.5, 6.3 and G.BJﬁ‘rigatcd at

the same level ofdater ameuntand days infervals. It is evident that Cicer arietinum

oot length was much longer than Lupinus ferniis roct length under‘the sanie level of
water supply. Batanouny el al., {1991} found lhat there is a close relationship between
water supply and root system characlers i Zea ‘mays plant. They menlioned that

"decrease in water supply resulted in increase in the depth of penetraiion, increase in

(136)
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lateral extension and increase in fresh and dry weight. Those authors attributed such .
‘increment to mechanisms by which planis increase the absorbing surface and exploiting

{arge volume of soil surface.

Dry_malter . Conkenk
¢ It is clear from Fig. (3&4) that the dry matter of the ‘vhole plant exhibited

¢tonsiderable variation with depletion of water supply and irrigation intervals either with

*Lupinus termis or Cicer arietinum, but in general the first plant has incressed amounts

'nf dry matter accumulation than the second, one this is due not to the treatment itself

£hbist to the nature of plant growth and leaf area, On the other hand at the end of the

- experiment (5 weeks), Cicer arietinum_showed the highest dry matter whereas Lupinus

: . Evealwminty .
terinis ‘demonstrated the lowest dry weight at all 5rriju.l-km:' and at - period

intervals (4-day).~ = . ... Sl -

Cicer arietinum responded to water siress as mentioned previously by increase
in lateral branches and increase in root length which intemn enhance dry matter
accumulation. - '

If we compare between the dry matter of the two investigated .plants at the end
of the experiment, it was found that Lupinus termis dry matter way bc<t.. with the

application of . 300 twa3  applied every 8-day, whereas best Cicer arjetinum
dry matter was obtzined by application of . 3d06 . €3 applied every 4-day

« interval. These data revealed that Cicer arietinum could sustain water stress condition

much better than Lupinus termis. This might be due to many factors such as increase
in root depth and increase in lateral branch number which reflect increase in dry matter
accumiilation. Batanouny et al., (1921), found resulls simitarly on Zea mays plant. They
claimed that decrease in water supply, increasz fresh and dry weights of root system.
.On the other hand, many authors altributed decreased yield in case of Lupinug fermis

associated with reduced amount of waler to water siress condition which invariably -

" resulted in stomatal closer. This has the overall effect of reducing the photosynthetic

efliciency of the leaves with consequent reduction in yield.

(137)

mmmm memm mm e mr Eee——




-6 -

Reduction in dry malter accumulation as a result of wgl_zgp deficiency was
pronounced Ly mnany workers on soybean (Scott, 1984 and Kandil, 1988) and cowpea,
and it3 variety (Abou

‘(Mbagwa and Osuigwe, 1984) as well as. on Medicagp sativa

‘Bakr gt g, (1993) in addition to Zea mays (Thakur and Ria, 1984; El-Zeiny and

Ir-iam, 1985). _ e

Noduiation and nitroren fixation:
If is clear from Tables(2&3) that water depletion affects-formation of nodules

"' on Lupinus termis and Cicer arietinum roots. Optimim nodulation was obtained by the
application of - 400 em? wai’:gf and irrigated everylday for the two tested plants, but
the number of nodule or their weights were varied according to the nature of the plant

itself, Water stress affects root growth and the magnitude was differed, being increased

in Cicer arietinum and decreased in Lupinus termis. N
Lupinus termis root Iooked short and thick, while Cicer arietinum foot was long

and penetrated deeper at. dog Cmd and - Y-irTigalion intervals. AH__ .

nodules were aggregated on the main root in case of Lupinus termis but in _Qgg[

arietinum were on both main root and lateral roots, moreover, their number were more
or less jdentical under the same treatment of dug £y qmounfand irrigation intervals, Qur
results were disagreement, however, with the results obtained Ey Mbagwo and Osuigwe
(1984) on cowpea nodulation and water deficiency. They reporied that good nodulation
was obtained by the application of 100% field capacity and irrigated every day while
Habbish and Mahdi (1976) observed poor nodufation when walering bean and cowpea
gt 15% soil moisture, these results are in accordance with our results. We found bad
“nodule formation at fco'cm3  at all.irrigation intervals either in Lupinug

“1ermis or Cicer arietinum Moreover, Karama (1976) reported that watering at field

capacit’y'or excess increased cowpea nqdu{atidn, although excess wéﬁe_r than field
capacity interferes with aeration {(Abou Bakr et al., (1993).

Nitrogen fixed by two investigated plant were greatly affected by the treatments
“as well as by the nature of the plants lhemseives. Thus optimum nitrogen content was

“obtained by the application of %% <™ waley and jrrigated everylday for the two -

(138)
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«= {¢sted plants. This holds true with the number of nodules. Nitrogen decreased by the
* - decrease-of waler amount used (100 cr?f) ' " and also by increase

of irrigation interval (4-day).

¢ Regrading Lupinus termis nitrogen content at the fifih week it was 4.8?,’:&5

' -i“-!.-:L,"o'o*cH,:‘-“ . and + 9.day interval, while Cicer arietinum nitrogen content at the same

+ level 'vof"“-!*.’f'i."‘u’l’gma'u.nl'and irigation interval was 3.32.?.0n the other hand nitrogen
conient ‘of Lupinus termis at the same week but at = fao0 ém3 - - and §-dayof

irrigation interval was 2.56'/‘Funhermore in case of Cicer prietirum, nitrogen content

at the same levels of Field capacity and irrigation interval was 1.75£-

: From the sbove mentioned data, it was found that, low  wakter avaount(tdges
and long irrigation interval (§-day) drastically affected nitrogen content of either
Lupinus termis or Cicer arietinum.

Our resuits were in agreelﬁent with many other authors {waer stress decreased
symbiotic nitrogen. fixation and growth of nodulated legumes) Dejong and Phillips,
" 1982; Finn and Brun, 1980 and Sprent and Sprent, 1990). Some others found that it
' disrupts fine structure of nodule membrane permezbility and enzyme activity (Sprent,
1976).
Water stress is also known to decrease nitrate reductase activity (Srivastava,

1980} and negalively affects other aspects of N,-metabolism (Hsizo, 1973).

Conclusion:

Cicer arjetinum could sustain draught much better than Lupinus termis when

grown in semiarid regions with depletion in water supply and elongation of irrigation

“interval: It is also inferred that Cicer arjetinum could be a popular choice for inter

cropping because its drought susceptibility is intermediate, the closer of its stomates
under stress allows it to conserve ‘moisture for the main crop and its deeper rooting

habit is also an advantage under stress conditions in semiarid regions.

(139)
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Sable (1)

zchanlcal analysis of the so=l ueed in the

experlmént

Tobnl Zand _ 37.2%
21l 30.6%
Clay 32.2%

Sotl texture clay. loaw




Table (2) ¢ Effect of irrigation intervals and water aspunts on rodulation and mitragen conteat

of Lupines terniz (at % th. wzak ).
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STUDIES ON INTERACTIONS OF THE PETRCLEUM
DERIVATIVES (PROPANIL - 502} WITH HERBICIDE

AND INSECTICIDE ON BARNYARDGRASS
ADN RICE .
Mehreshan, T. El-Mokadem, Zeinab, Y.M. Abou-Bakr
' ~ and Faida, A.A. Sharara :
Bot. Depi. Women's College, Ain Shams University Heliopolis,
Cairo, Egypt. Egyptian Petroleum Reseiaﬁ_:h Institute,

SUMMARY

Pot experiments were carried out to estimate the efﬁcier%cy of the
synthesized petroleum aromatic derivative {propanil - $02) as herbicide either
separately or in combination with commercial herbicide thicbencarb and
inseclicides {Carbaryl, Carbofuran and Malathion} on barn}ardgrass
(Echinochloa crus - galli (L.) P. Beauv) and for rice (Oryza sativa cv Giza 176).

’ ' dnl

The determination of the effectivenes of propanil = $0g in controlling
bamyardgrass showed no significant results. After application of propanil - 803
with thiobencarb the injury symptoms appeared on the Ireated seadlings of
elner barnyardgrass or rice were naarly .si'r-rsﬁ!ag to. those sprayed with

‘hRiobancarb alone.

The interaction effects betwesn propanil - S0, and the exgmined
. o
a.s3tiiass shevea slight reduction in rice dry weight and grain yi2ld ranged from
’

1 . 3% 2%sr the gpplication of the insscucides 1 {o 4 days before and after

poparit - §07 treatment respectively Tne abizined data wes not significant

(1503




The vegetative growth and yield of rice plants were less injured when the

time interval batween insecticides and propanil treatment increased.

Rice plants were not affected by the application of the used insecticides

N

plus preparil - SOz .
INTRODUCTION

Chemical weed control is a miracle of our technological age and it has
been at the fore front in technological achievement. It involves knowledge in the

flelds of chemistry and biology (Ashton and Crafts, 1981).

. New and better herbicides are being continuously synthesized and
qa:ve\oped. Yields of cereals, soybeans, cofton, sugar beet, and inany other
- cﬁ:ps have increased in some cases 100% after application of synthetic organic
herbicides {Ashten & Crafts, 1981).The herbicides are classified into two major

groups inorganic and organic.

Propanil is a member of amide herbicides. it is especially valuable in rice
culture because of its high selectivily. Rice plants are 40 times more™tolerantof.
propanil lhan barnyardgrass (Matsunaka, 1865). The resi‘stancehgf rice to

LI v T o

propanil has been attributed to the ability of these species to degrade ;:-n'opanil

L more rapidly then most weed species (Adachi, et. al. 1966).

v 'Chemical weed contral in direct - seeded rice demands astrict herbicides
'application timing because rice and weeds are of the same grawth stage (De

Datta and Bernasor, 1973). The ideal herbicides for weed control in rice

(151)




combines high selectivity and eflicacy with safe application methods (Hassan et
2/, 1930}
tnteraction betwee=n herbicides and insecticides'were reporied by (Smith

and Tugwell, 1975 and Mukhopadhyay and sen, 1981), It was hound that the
organophosphate and carbamate insectibides interact with the herbicide propani

to increase injury to rice {(Bowling and Hudgins. 1986). - =
Thz aim of the present study was to t{est the e'ﬁi'r:'i'ency of the-synthesized
propanil SO, as herbicides either separately or in combination with commercial

herbicide and insecticide on the growth of barnyardgrass and rice.

MATERIALS AND METHODS

reparation of N-propanil 3, 4 - dichlorobenzene sulphonamide {propanil 802_1
o .
]
SO- NH -C-CH -~
Cl 2 - CH, - CH,

TS
=y

Cl

This compound was prepared in three steps:

Mixing 1,2 dichlorobenzens with CI SOz H in a sclvent of CH clé {Stewart;

.I}_.'

1922).

B The produced dichlorobenzene sulphonyl chioride was treated with NHg
OH according to {Somasekhara, 196B) to prepare 3,4- dichlorobenzene
suiphonamide. C, 3,4 - dichlorobenzene suiphonamide {0.005 mol) was

mixed with propiony! chlorida {0.007 mal} and gizgiz! acetic acid {5 mljon

woiding tath. "hs coiid croduct was fiitered, dissolved in Na HCO4 |
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acidified with glacial acetic acid and erystallized by ethanal ta produce N-

propionyl 3,4 - dichlorobenzene sulphonamide (Ei-Dib, 1978).

Commercial herbicides and inseclicides used

Peslicides Comman Chemical name Trade name Formulation
Herbicides Propanil -+ 3.4 - dichloroprepionaniliae Stam F -34 Fe
: Thicbencarb £ [(4 - chiefophenyl) methyl]  Saiufn 20% EC
" diethyl caarbamothioate.
Inseclicides Carbaryl 1-naphthyl methyl carbamate  Siven 85% Wwp
Carbofuran 2,3 dihydro -2+ 2 -dimethyl  Furadan 5% G
~ 7 - benzofurany] methy)
carbamatle.
Malathion o,a- dimethy! phosph Matathion 80% EC
orodithioate ester of

diethyl mercaptosuccinoate.

Emuisifiable

Ec =
WP = Wiltable Powder
G = Granules

. pot experiment:

The experiments were carried out at Rice Research and Training Centre,
Sakké, Kafr El-Sheikh under greenhouse conditions (average iemperature 28+
2 C during the day tims and 18 C at night). seeds were abtained from the'sarhg,

Researcl-'u Centre,

The effect of the synthesized herbicides propanil - SO, was tested either

*

separately or in combination with desired commercial herbicides or insecticides

on barnyardgrass (Echinochloa erus - galli {L..) P. Beauv) and rice {Oryza sativa)

(153}
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2. Giza 178, Plants ware grown in plastic pots 20 om depth and 20 cm diameter,
tn each pot 4 Kg of clay lvam soil was placed. Some chemical analysis of the

used soil was as follows:

pH Ec  Cog HCog OM NHs Nos P K 2o
dsim Megil Meqg/l % .ppm ppm PpPM ppm  ppm

v

78 11 1.0 1.8 2.1 29 193 11 825 1.9

Fifteen seeds each of barnyardgrass and rice were plented per pot, aftér
emergence the seedlings ware thinned to 10 plants per pot. Pots ware irrigated
by saturaling the sail several times during the early season. It was flooded first
when the plants ranged from 15 to 25 cm tall. Water was maintained on the
plants during the season except for draining one day before and reflooding one
day after each treatment. Rice plants recejved 40 Kg nitrogen !fec_l as urea 48%

at 25 days after sseding.
The synthesized propanil - S02 and all cotmercial herbicides and

g .
insecticides were used as Kgffed in a total water emulsion of 200Lffed., with a

COg - pressurized back - pack sprayer at 2.11 Kg/cm?2 fitted with flat - fan spray

nozzles # 1004. The boam was positionad 25 cm above each pot.

The Herbicides were applied af half -, one- two- and thres- leaf stages &f

LAY

barnyardgrass and rice at different rates,

" Growih stages of rice plants when freated with insecticides in relation to

(§54)
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propanil application were listed in the fallowing Table:

Applicaticn time of insecticides Rice grow1h stage
10 DBP 1 Leaf stage -
7 DBP 2 Leaf stage
4 DBP . 2.5 Leafstage
2 DBP 3 - Leafstage
1 DBP i 3.5 Leafstage
1 DAP 3.5 Leafstage
2 DAP 4 Leaf stage
4 DAP _ 45 Leafstage
7 DAP 5 Leaf stage
10 DAP 55 Leafstage

DBP = days before propanil application.

DAP days after propanil application.
The ihsécticideg c:,arbaryl, | carbofuran and malathion were applied at the

rates of 1.2 Kg aiffed wettable powder, 0.8 Kg aiffed granules and 1.2 Kg aiffed
emulsifiable concentrate respectively in relation to the propanil or propanil - 03

{reatment at the rate of 1.05 Kg aiffed emulsrt' ab!e concenlrate

Fresh and dry weights of shoots of bamyardgrass and rice, plant ﬁé?'gﬁt’—
and leaf area of rice plant were recorded at 30 days after seeding. leal.area was
determined wsing LI-3100 Area Meter. Total chlorophyll content of rice leaves

were estimated at 5 days after seeding according to th procedure (Arnon, 1959).

After maturlty the harvested grains were adjusted to 14% mo:sture (Smith,

1974). Rice grain yield in grams per po! were obla;ned The total nitrogen

{155)
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content of rice grains was datermined {Jackson, 1967). The siarch,content of

rice grains was estimated using the method of {(Yoschida gt 8[.1972).

The results were statislically analyzed and significance of treatment

differences was estimated through L.8.D. {Snedecor and Cochron. 1669).

effect of propanil, propanil - SO, , thiobencarb and thelr combinations on

bamyardgrass and riu,:-e:
Effective weed conirol progiamms have been developed for the most
severs weeds of rice {(barmyardarass} were based primarily one the use of

propani! and other herbicides (Smith et al., 1977 and Eastin, 1981).

In the present investigation we .tried to compare the effects of either
propanil or propanil - So with thiobencarb when applied at different stages of
growth far conlrolling branyardgrass.

Both bamyérdgrass and rice plants developed dark greed leaves and
stunting within 1 -3 days after thiobencarb applie&tiéﬂ,v;hiie the plants showed
scorching and stunting foffowing the zpplication of propanil plus tr}iobencarb.
The sympioms were obvious at highar concentrations and when the treatments.
were done at the early stages of growth ons - and two - leaf stage. h_is.e planis

racovered from the injury within 7 - 15 days afier treatments.

Table (1) represented that sither propanit or thiobencarb caused
gignificant reduction in fresh and dry weights of bamyardgrass atone - leaf
giags. Weed injun was ranged from 16 - 87% and 28 - 64% following the

epwtication of proranil and thiobencark respeciively. The barnyardgrass - contro)
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stage of growth plant haight, fresh weight, dry weight and leaf arca were
rzducec by 61% , 55%, 54% and 72% respectively following the appiication of

thichencarb at 1.0 Kg. aiffed. This injury decreased at two - and three - leni

stegs of growth. Postemergence {ank - mixtures of propanil plus thiobencarb

enhanced the injury of rice plants greatly at fower stages of growth and at h:gher

concentrations of the herbicides.

Propanii at 1.05 Kg aihed propami + thiobencarb &t 1.05 + 0.5, 1.05 +
0.75 and 1.05 + 1.0 Kg aiffed caused 20% reduction in the total ch!orophyli

content of rice leaves. Thrs reduction was not singnificant as shown in Table (3).

Table (4) represented that rice grains harvested from plant treated with
the herbicides were severely affected at the early stages of growth. When the
plants ware sprayed with either propanil or thicbencarb at one-legf stage the
observed reduclion in yield ranged from 29 - 54%, 29 - 56% respeé@_ively. This
harmfull effect increased by using tank - mixture of both herbicides a{\ the same
slage of growth. however, the reduction in rice grain yield was not siatistically
significant when the plants were treated with'th%hé;bicides either alone ar in

combination at the late stage of growth (three - [eaf éiaga). '

The total nitrogen content, crude protein and starch content of nce gr:ams
were nat significantiy aifectzd by the herbicidal treatments at all rates andirmes

of application as ilfustrated in Tabls (4).

Resuits from this investigation showed that the application of propanil in

combination with thicbencarb increased rice injury @s compared with single
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treatments. This injury was clearly observed at one - and two - leaf stage of

growth and at higrer rates of the combined herbicides.

Previous investigators (Smith et al., 1977, Richard et al., 1981 and Smith,
1981} found thai mixtures of propanil with thiobencarb applied early
postemergence injured rice moderately, bui the rice recovered and the grain

yield was developed which supparts the data reported herein.

Some herbicides injured rice more than propanil but injury for all

treatments was inconsiste_nt {Smith and Khadayari, 1985).

Trials were made to examine the phylotoxicity of propanil - SO; when
used in combination with thiobencarb as shown in Table (5). After application of
propanit - 30, with thiobencarb, the injury symptoms appeared on the treated
seedlings of either bamyardgrass or rice werg néariy similar to those sprayed
with thiobencarb alone. Postemergence application of propanil - SO, at 0.35,
0.70 and 1.05 Kg aiffed, in combination with thicbencarb at 0.50, 0.75 and 1.0 kg -
aiffed cesulted in significant reduction in fresh and dr.y;w*e’ights of barnyardgrass .

. ﬂ. .
at lower stages of growth and at higher concentrations. The percent injury

ranged from 74 to 77% and 41 to 44% at one - and two - leaf stage of growth
respectively al higher rates of propanil - $O5 + thicbencarb 0.70 + 1.0 and

1.05+1.0 kg aiffed as shown in Table (5).

Prapanil - 80, in combination with thiobencarb was also tested on the
vegetative growth and the crop yield of rice at different rates and times of
application as indicated in Tables (6,7 & 8). The phytotoxic effects increased at

lower stages of growth (one - and two - leaf stage) and at higher rates of
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gropanit - 80, + thiobensar® .7 +1.2, 1.05 + 6.50,1.05 +0.75 and 1.05 + 1.0 kg

=¥ fch!

m

Rice grain yield and total nitrogen content, crude protein & starch conient
of rice grains as infiuenced by propanil - SO, and thiobencarb were illustrated

in Table (8). There was singnificant reduction in rice grain yield ranged from 65 - i
3% at cne - leal stage when propanil - SO, + thiobencarb applied at rates of

0.70 + 1.0 and 1.05 + 1.0 kg aiffed respectively. However, the percent injury of
the total nitrogen cortent, crude protein and starch content of rice grains was not

significant.

Herbicides - insecticides interactions on rice:

Losses in the yield of rice crop due to weeds and insects are quite
severe. Biological - @on!_rol i at present perhaps impractical for large scalc use
to combat these pestes. Largs number of investigations have been made on the
use of herbicides and insecticides separately, but very few investigations have

been madsa on the combined use of herbicides and insecticides in rice crap. Very

often weeds and insects infest the rice crop at the:;:;an‘"l'e time (Gifford, 1973 and

Smith and Seaman, 1973). Hence herbicides and insecticides are needed at
about the same time and one application of these combined pesticides ﬁfil‘héip
to reduces the cost of operation.Therefore, it was of great necessity to.study in

detail the interaction of theses herbicides ard insecticides combinations.

With these ideas frials were made in lne present investigation to drive
more knowledge apout the interaction of propanil or propanil - SO, with some
Insecticides on rica wien they were applied al various times and rates before or

after herbicidal {reatmants.




Propanil or propanil - 80, and insecticides interactions on rice:

» Observations indicated that leaf chiorosis and necrosis of rice plants were

less. as the time interval between insecticides and propanil treatment increased.

sThe rice recovered from the interacting effects within a 5 - week period after

-propantil treatment. Otder rice plants recovered more quickly than younger onss.
- Propanil is widely used ‘as a selective herbicide for controlling

bamyardgrass in rice and usually causes no significant injury torice plants,

However certain insecticides interact adversely with propanil result in phytotoxic

injury to rice plants,

The above observations were in agreement with those reported by (Smith
.gnd Tugwell, 1975 and Khodayari et al., 1986). The application of propanil plus
- carbofuran caused yellowing and buming of rice leaves but rice recovered about

Afive weeks after application (Mukhopadhyay and Sen, 1981).

Synergistic phytotoxicity was apparent on fice ﬁfants when propanil was
b 1]

applied one day after carbary! treatment where m'c.:st rice; plants were killed.

Slight injury was noticed on plants treated with propanil two weeks after carbary!"s

treatment (Yih ot al., 1968 b).

Table (9) showed that all insecticides (carbaryl, carbof‘u.ran and
- -malat_hion) interacted with. propanil at all times of application. Their iﬁtéractioné
,;injprgd rice vegetatively. The degree of injury is influenced both by the type and
rzﬂe _application time of the used insecticides in relation to the propanil

pplication. The reduction in rice dry weight expressed as percent proved an

(161)
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exczilent indication of phytotoxicity. The synergistic effects in rice resuliing in dry
weight loss from 39% to 69% when the isecticides were applied 4 days to 1 day
before or after propani 'treatment respectively. Injury was [owered from 28% to

0% with time intervals of 7 to 10 days before or after propanil application.

After recovery of the vegetatively injured rice plants, grain yield was
‘ developed. Rice grain yield was reduced as the same trend observed.in rice dry

weight as shiown in Table (9).

The phytotoxic symptoms exhibited by rice plants following the interaction
of inseclicides and propanil may be attributed to the inhibiting effect of the
insecticides on the activity of rice arylacylamidase enzyme which detoxifies

propanil causing loss of selectivity in rice.

Results of previous researchs obtained by different investigators (Bowling
and Hudgins, 1986, Bowling and Flinchum, 1968 and Yih et al., 1968 a)
indicated that the degree of rice plants injury was directly correlated with the
degree of propanil hydrolyzing-enzyme inhibition .cgusgd by certain inéecticides_.
The basis for the interaction between propanil and éénain insecticides appeared
to be an inhibition of rice arylacylamidase enzyme which metabolizes p.\ropanil:to:w

- non - loxic compounds 3,4 - dichioroaniline and propicnic acid (Frear and, Still,
Rt

-

1968, Matsunaka, 1968, El-Refai and Mowafy, 1973 and Matsunaka, 1981).
A mixture of propanil at 3 Ibfacre and carbary! at 0.5 Iblacre were applied

to rice 4 inches tall caused 55% injury, compared with & and 0% injury from

either propanil or carbaryl respectively (Smith, 1968).
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Table (10) represented the interaction effects between propanil SO; and

the examined insecticides. Slight reduction was observed in rice dry weight and
.grain yield ranged from 1% to 3% after the application of the insecticides 4 days

to 1 day before or after propanil SO treatment respectively. The obtained data

was not significant.

CONCLUSION:

.» .The results from the preseht study revealed thai the response injury'of
bamyardgrags and rice o tested herbicides depends on the leaf -stage of
growih at which they wére applied. it is preferable to apply the herbicides at one
- or two - leaf stage of bamyardgrass to achieve maximum control. Howaver, it is
safe to use herbicides after three - leaf stage of rice to avoid any phytotoxic

effect, '

The synthesized I]e_rbicides__need knowledge in the fields of chemisiry and
biology and at feast observational experience in the responses of common
weeds and crops to them. Also weed and crop ecology and appreciation of the

factors determining selectivity of the new herbicides;qre"’\'ery important.

Generally herbicides must ba applied at lowest rates by which maximuin™ -

control of weeds is achiéved.
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- Table 1: Effect of propanil ,

thiobencarb and their combinations on the freshane.

1

i - dry weights of bamyardgrass ( Echinochloa crug-galli ) at 30 days after
seeding .
. ‘R?:mf- Fresh weight (g/pot) Dry weight(g/pot)
erbicides | applicaton
: K? ai / fed Leaf stage & % reducton Leaf stage & % reduction
: 1| % (28] % |3 % | 10| % |21 % | 3| %
@,T,,gf;ggg) - 2000 [21] 0 |21] 0 |267] 0 [351] 0 |3.69] 0
Propanil 035 |17.6116 |19.4| 8 |197] 6 (3.1 16 [3.24]| 8 |3.47] ¢
0.70 46178 | 7.8} 63 J12.5] 41 |0.8 |' 78 ]1.3. ].63 |2.13] 42
1.05 28187} 31| 85| 75| 64 |04 | 89 {0.56] 84 |1.37| 63
Thiobencarb| 0.5 15228 1204(-3 |21.] O |2.69] 27 [3.40] i3 (3.69] 0 -
0.75 1L5| 45 119.7]1 6 l202| 4 |20 | 46 [332] 5 |3.55} 4
10 - [ 751641168 20 ( 18| 14713 | 65 {28 | 20 f3.15)15
Propanil+ |0.35+0.5 |1451{ 31 |198] 6 l20.8] 1 |2.53] 31 [3.38] 4 [3.60] 2
thicbencarb {0.35+ 075|112 147 119.1] 9 [183] 13 {1.95] 47 |3.20] 9 [3.22) 13
035+10 | 3972 | 148] 30| 15| 29| 103 72 |2.45} 30 |2.63| 25
MF'
Propanii+ | 070+05 | 35| 83 | 7.0f 67 {107} 44 {v60| 84 [1.17{ 67,)2.05] 44
thiobencarb | 0.70+075| 28| 87 [ 6.6] 69 j11.5] 45 |0.53| 86 |1.10] 69 | Z.02( 45
070+10 | 2389 59] 72 |11.3] 46 |0.40] 89 |1.03| 71 |20 | 46
Vi e,
Propanil+ |1.05+05 |20 {91 [ 64| 70! 8.9]| 58034 91 [1.08] 69 [1.59] 57°
thiobencarb | 1.05+075| 12 | 91 | 62} 71 [ 7.6 | 64 {0.31] 92 [1.05] 70 |1.28] 65
: J105+10 |00 {100 00| 100] 66{ 69|00 | 100100 {100 {1.2 { &8
L.5.Dy,ps L9 13 L7 032 | o014 0.23

(169) -
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Table = 2 Effect of propanil , thiobencarb and their combinations on plant height, fresh weight and dry
weight of rice ( Oryza sativa ) cv Giza 176 at 30 days after seeding.

_ £ _
Rate of Plant height (cm/plant) ., Fresh s%snm\vaw__ _“., Dry weight (g / pot)
Hesbicides Mmu:wmﬂcﬂwm Leaf stage & % reduction " Leaf suage & % reduction Leafl stage 8 % reduction
Tl e fow] e 3] % || & |21] % || [ W] A% %
Control . . j

(o) 28 {6 {28 02806 (13| 0 |13]0 [13|0-[235) 0)229] 0 }2.30] O
Propanil 0.35 24 |14 1280|287 0 [116) 11129 1 |13 0 §2.0 | 11 (231] 0 (233] O
_ 0.70 20 |25 §267) 5 (28 [ O |92 29 \122[.6 129} 1 [1.7 | 28 |217| 5§ (2314 O
1.05 13 [ 54| 23|18 [269] 4 (52| 60 |109]T6 [12.5] 4 |0.95] 60 (1.9 | 17 [2.22] 4

Thiobencarb | 0.5 18 | 36281 0o )28) O |95] 27 135] 0 f137) 0 |17 ]| 28 |2.34] O }2.36] O
0.75 i3 154 127.8) 1 {2791 0 y78| 40|13 | 0 1131 O {r4 |40 {2321 0 (235 O

1.0 1t [ 61 |273| 3 {27.8] 1 (59| 55{12 | 8 [12.9[ 1 [1.08| 54 (2.11( 9 [2.28] ]

Propanil+ |035+05 )} 17 [39]279] 0 |28 | O [70] 46 [129] 1 [13 | 0 |1.3] 45 [2.29{ 0 {2311 O
thicbencarb [ 0.35+0.75] 12 | 57 127.5] 2 [27.7] ! |61 | 53 |12.5( 4 {13 |0 {1.1| 53 {223 3 {230{ O

035+1.0 | 10 |64 (269] 4 (274 2 {49 62 {121 7 |12.9] 1 |05} 62 |2.10] 8 228 1

Propanil+ | 0.70+0.5 [ 15 | 46 [26.5] S j27.6] 1 |59 55 (12.6] 3 [13.2| O |1.08| 54 (2.23| 3 (232] O
thiobencarb | 0.70 +0.75) 11 | 61 1264 6 127.3] 3 [ 4.9 62 [12.4] 5 |i12.9] 0 {0.95] 60 (2.20{ 4 |2.30] O
070+10{ 9 (67 |252] 10 (265 5 [3.8 71 [10.4] 20 |11.4] 12 |0.68) 71 (1.8 |21 (20 {13
Propanit+ {105+05 ) 10 |64 [23.1] 18] 27 | 4 20| 85 [921 29 [11.4| 12 [0.33] 86 1.6 (30 20|13
thiobencarb | 1.03+0.75( 8 { 70 [22.9( 18 (26.4] S [ 1.8B{ 86 {90 [ 31 |it.1{ 15 |0.30) 87 }1.57| 31 [1.95] 15
; 1.0S+10 | 7 |75 (222] 21 |26.2| 6 |1.38] 8% {85 | 35 |10.9] 16 |0.28{ 88 {* 48] 27 |1,90] 17
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Table '3 ; Effect of propanil , thiobencarb and their com-
binations on leaf area and total chlorophyl! content
of rice ( Oryza sativa) cv Giza 176.

Leaf area (cm? / pot )at 30 days | Total *
" Rateof |- after seeding chlorg}myll
Herbici e me/s
crbicides ?(ngl;??:ufgg Leaf stage & % reduction fresh wit
1F) % |20 % |31 % | 2if [Bred
Control .
(untreated) 9% | 0|9l o0]l9s} 0|50
. 0.35 831141960971 0}|61]0
Propanil o0 |6 l3rlzel7]ojols]o
1.05 34 |65 69| 28] 95} 1 ) 4 |20
Thicbencarb] 0.5 68 129 92| 4ol 01 6 | 0
0.75 44 154190 6 /'97}1 061 0
#° 100 -~ 27 172189) 7195 1{5¢t1o0
Propanil + }035+05 | 63 | 34190 6 |9 | O 61| 0
thiobencarb | 0.35+0.75} 41 |57 | 89| 7<]95) 1|5 | 0
035+1.0 | 21 | 7B | 8779 |94 2| 5| O
Propanil + {070+0.5 | 57 |41 |80 [ 7 |es} 1|5 |07
thiobencarb | 0.70+0.75| 39 | 59| 8| 7 {94 2 | 5 | O
0.70+1.0 | 20 |75 | 82| 15| 93| 3 | 4 |.20
Propanil + |1.05+0.5 | 23 |76 | 66 | 31| 93| 3 [ 47| 20
tiiobencarb [ 1.05+0.75} 20 | 79| 64 | 33|91 ] 5| 4 | 20 {
105410 | 10 | S0 | 63|34 |90] 6| 4 | 20
L.5.Dg 05 I 8 N.S N.S
* At 45 days after seeding
{1711)




Table 4: Effect of propanil , thiobencarb -and their combinations on grain
yiel_d and total nitrogen, crude protein & starch content of rice-
grains( Qryza sativa ) cv Giza 176.

. oty Towl Crude Starch

- Rate of * Grain yield ( g/ pot) nirogen | Protein | content
Herbicides égpl;ﬁufga Leaf stage & % reduction ' mg /g grain

. _ ] @ |21 % |36 B |24 | %red 216 [%red| 21 | red

ool 1| 4010 40| ofar|of2r]oftzsfopasfo

. 0.35 29 129139{ 3410201 5(125{0 |42]2

Propanil 0.70 28 | 32138 5|30} 5| 13) 1a{113]|10 | 40| 7

1.05 19 [s4]37] 8138 7|18 1a|113|10 40| 7

Thiobencarb| 0.5 29 12940 | o421 0019 10119 5 [ 42| 24

0.75 25139139 | 3)ay| 013} 1af113]10)401 7

- 10 18 | 56139 3 |3s| 5| 17| 19}106]|15 40| 7

Propanil + (0.35+05 | 18 |56 138 | 5 | 42| 0| 19] 10|19} 5 |41 5

thicbencarb [0.35+075) 9 | 78 |37 ) 8 | 41| 0 12 12 3w |4l 7

035+10 | 7 1835|101} 39 57117119106 15 | 40| 7

Propanil + |0.70+05 | 8 |81 137 g | a1 | 0l 18] 14a]113] 10} 40+ 7

thiobencarb [0.70+075{ 7 |83 |36 10|40 | 2 118| 14[1i3[1W0fa0| T

070+10 1 6 138534 |15139) 5|t7| 19]106]15 ]399

Propanil + | 1.05+0.5 4 |90 (32|20]40] 218} 14{113110 ] 40| 7

thiobencarb { 1.05+0.75( 3 193 |31 | 23{ 39| 5 | 17| 1910615 |39 9

. 105+10 ) 2 195130 ]25{3]| 5|17]| 19}106)15|3%] 9

L.5.Dg g5 3 6 | NS N.S N.S N.S
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Tabie 5 : Effect of propanil - SO, , thiobencarb and their combinations on the fresh
and dry weights of bamyardgrass ( Echinoghloa crus-galli) at 30 days

after seeding .
: Rate of Fresh weight (g/pot) Dry weight ( g /pot)
cides | ppoto
‘Herbicides f&p :j;} fod | - Leaf siage & % reduction Leaf stage & % reduction
' 16| % {20 % j316] % | 1M} % |21f) % |30 |%
;(uggg&) - 23| 0J23] o 23| 0 (389 0 |357} 0 |3.91] ©
' . 0.35 23.1| 0 (232] o [23.6] 0 {390} o [3.99] 0 (3931 0
-|Propanil 804 o709  [228| 1 [227] 1 (229 0 |384| 1 [3.93] 1" |3.90] O
: 105 |215| 7 [219] 5 {225] 2 [365] 6 |379| S5 [385]'2
Jrniobencarb| 0.5 1159 31 J21.5) 7 |229] 0 |27 | 31|365] § |3.90] O
0.75 1331421921 | 6 |221{ 4 |23 | 41 |360| 9 ]3.811 3
1.0 -7.1| 69 118.5] 20 |21.5) 7 |1.19] 69 |3.15| 21 |3.69] 6
" |Propanil-s04 0.35+0.5 |15 | 35 |21.2] 8 22.5| 2 |2.55| 34 |3.60] 9 |3.83} 2
+Lhipbc 20354075127 45 1205 11 |221] 4 |217] a8 |35¢| 11 [371) S
JHtiobencar 0,35+ 1.0 | 6.9 { 70 |17.6] 23 |21 | 9.]115] 70 |3.07| 23 }3.57| ¢
| X *
Propanil-S02070+0.5 |14 |39 |21 | o 221 4 [24 | 38 |3.63 9 |374L.4,
+miovencast] 070+ 075 | 122 | 47 |20.4| 11 |215) 7 {205] 47 |3.52| 11 (3E4{ T
0.70+1.0 | 591 74 {13.5] 41 |20.5] 11 {1.0 { 74 |2.34] 41 {3.40) 13}
| o]
Fropanil-505 1.05+05 |133 | 42 |20 7 5
: - . - S) 11 1221 4 |23 ] 41 |3.54) 11 |37
| +thiobencarty 1 05+ 075 [ 11.5 | 50 {187 19 [21.5] 7 |1.95) s0 |320] 19 [3.59] 8
105+10 | 53 (77 [129] 44 {203 12 {09 | 77 |2.22] 44 |3.33] 15
L.5.Do s 72,91 315 | NS 0.31 0.47 NS -
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Table -6 Effect of propanil-S0, , thiobencarb and their combinations on plant height, fresh weight ana’
weight of rice ( Oryza sativa ) cv Giza 176 at 30 days after mnmmm:w.

— ———

(174)

—————

. i i )
Rate of Plant height (cm/plant) -~ Fresh sgm:;m;m: _. Dry weight (g / pot }

__mﬁ_.ua_nnm Mmuw%wunwmu_. Leaf stage & % reduction -~ Leaf siage & ,m:.&:nmou w - Leaf stage & % reduciion

- 16| % 20 % |316({ % (1| ® |2] % |3u|e (W] %R ]20] % {3r

emﬁme - (16l wlolwlofrjolir)oliz)o |287] 0 [289 0 (289

. 0.35 20 101291} 0 [289] 0 {17.1] o {17.1] O {17.3] 0 |2.90] O '[2.88] O (289 O
Propanil-S0,1 670 284 2 [28%6] 1 [2838] 1 l1ss| 3 [166| 2 l163] 1 |281] 3 |283] 2 |286) 1
1.05 28 | 3 1284 2 |285] 2 |1g1] 5 J16.3] 4 165 3 {2.74] 5 j2.29) 4 (281 3
) 'R i
Mhiobencary | 0.5 {1681 42 |20 | o |201] o |123] 28 l16.4] 4 |17 | 0 |206] 28 {279 4 [2:89] ©
. 0.75 134154 128.1] 3 1288] 1 | 99| 42 |16.0] 6 lise| 2 [1.7 | 41 |2.73] 6 [2.83} 2
1.0 10.7 1 63 12813 3 128.4] 2 | 70| 50 [15.5] 9 |163] 4 |1.18] 59 [2.63] 9 ]2.79| 4
Propanil-S0,10.35 + 0.5 [16.2[ 44 [289] @ |20 { 0 [12.0] 20 [16.3] 4 |16.8) 1 |2.03] 20 278} 4 }2.86
hiobencarb [0-35 +0.75 1 13.01 55 1282 3 1288] 1 | 97} 43 [16.0] 6 [166] 2 |1.65| 43 |2.73] 6 |[2.83
035+1.0 1101165728 } 3 {283) 2 | 68| 60 [15.3] 10 |16.1] 5 [1.15] 60 |2.63] 9 [|2.74
f_,oua._m_.mom 0.7 -

h J0+0.5 115914512881 1 12031 0 |11.5] 32 |16.0] 6 |hes| 3 [1.98] 31 {2.73] 6 [2.81] 3
rhiobencarb [0.70 + 0,75 [ 12.2 [ 58 12821 3 [28.5) 2 | 95| a4 l159] 7 [i61| 5 |1.65] 43 {2.69] 7 12.74] 5
, (070 + 1.0 | 95167 (22.9¢ 4 [284] 2 | 65| 62 {15.3] 10 |15.8{ 7 |1.10] 62 |2.55| 10 |2.70} 7
Propanil-S0,/1.05 -+ 0.5 1150148 (2840 2 129 | 0 |110] 35 [158] 7 [163] 4 [1.89] 34 |2.70] 7 |278| 4
sthiobencarh 105 + 0,75 L 118 ) 59 128 | 3 togsl 2 | 87| 49 [156] 8 |is1] 5 |1.48] 48 [2.66) 8 [2'75] 5

_ 105410 | 92|68 127.8) 4 (28 | 3 | 6.0/ 65 (152} 11 [159| 7 {3.01| 65 |2.59| 10 [2.69| 7

1.8.D¢.05 34 »_ N.5 NS |27 2.3 NS |- 042 037 | NS
e oA e e N N S R

e ———— e



Table:v  Effect of propanil- S0, , thiobencarb and their
combinations on leaf area and total chlorophyl}
content of rice ( Oryza sativa ) cv Giza 176.
) Leaf area (em?2/ pot) at 30 days af.] Total F’
Rate of - ler seeding chlort;}{)hyl]
. ication F— ol
Herbicides ;%PI;E?L}SS Leaf stage & % reduction fresh %vt.
1| % |21 % |31f 2l 1% red
Control R a |
(unu'gatc Q) 1031 0 | 103 011031 01/ 5 . 0 N
: 0.35 14 1 0 103} ¢ 103 0| 6 { ¢
Propani-S01 070 | 102 11020 1 fro2| 1 (6 | ¢
1.05 00| 3 01y 2 Ji01] 2 5 0
0.5 6l {41 981 s 1031 0 ] 0
Thiobencarb | 0,75 BVe6) 97 5 102 115 | ¢
1.0 27 |74 | 95 g8 |101] 2| 5 0
Propanil-S0, 035 + 85| 51 - Ll N 3T1 B P
: 35+ 0, 51 87102{ 1 {5 0
Hhiobencarb 035+ 40 | 22 750940 9 f01]2{59¢
| Propanil-3051 o o5 | 56 261097102 1]6],.
+thiobencarb) 070 4075 17115t g1 21 3 0
070+1.0 | 25 76 | 93 1011001 31 4 20
Propenil-S0s| 105 4 0.5 35 147196 7 {1011 2 510
+thiobencarb| 1.05 +0.75 27 |74 | 94 911011 2| 5 0
LO5+1.0 24 177 | 03 101100) 3] 4 20 i
L.8.Dg s N.S NS N.S
* At 45 days after Seeding




. Table & : Effect of propanil - SO, , thiobencarb and their combinations on °

. grain yield and total nitrogen, crude protein & siarch content )
o of rice grains( Oryzg sativa ) cv Giza 176.. _ -

N Total Crude Starch
- ~ Ratcof Grain yicld (g/ p'_;_\t) nitrogen | Protein | content
icides | application [~ i - ' '
. rides. ?{pgp afj’}‘ﬂ Leaf stage & % reduction mg /g grain _
: LH| % {21 % {31f| % |21 | %red 21f [ % rea] 21f |Sored
-.(ugg_gggd) - 37036036 0 21| 0 |125[.0 [43] O
. 0.35 3710 138|038 020} 5 |12500 [43]0
Propanil-SO 970 3613 1353 |37|]0{20] 5125} 0 {a3]|0
1.05 31351353353 9]10{118] 5 {422
Thiotencarb| 0.5 26 130137 (o0 |3s| 05| iofttofl 5 [41] 5
0.75 22 141135 3)36| 0| 18] 14f113/10(40]7
1.0 15:160 134 6 | 35| 3|17 19({106(15|40] 7
Propanil-§040.35+0.5 1 25 (321361 0 |37 0| 19| 10|119{ 5 | 41( 5
L othi 035+0750 21 |43 135 3 [135] 3|t 1131 10 | 40| 7
thiobencarty 535 10° | 14 | 62 | 34 6|35 3 %—? }3 sl 15 | 40).7
o sn]070+05 | 23 138 {35 3 }35] 0 ainz| 10 |-41 5 |
Propanil-S04 070.4075| 19 |49 [ 35 | 3 {35] 3 | 1ol 413l 1o | 4 | 3
+thiobencar 070+ 1.0 | 13 |65 1 3a | 5 | 35| 3 | 17 19 [106| 151 39] 9
. T - :
K 'ibTQPmﬂ'SO; 1.05+05 | 21 (43135 3 |35] 3|18 ;
_ . . 14 113|040 7
¥, | +eiobencart] 1.05+0.75( 18 | 51 [ 34 | g { 35| 3 | 18| 14 |113| 10 | 40 7
e 1.05+10 | 12 |68 | 34| 6 | 3a| 6 |47 [ 19 f106] 15 [ 39| 9|
L.5.Dy s 5 NS | NS NS NS | NS
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Table; 9 Rice dry weight ( 30 days after seeding ) and w.aw_ yield B.Fmﬁnm.mnvw propanil and insecticides

interactions .

i

* I
- ~
-

Timeof *| - Carbaryl Carbofuran i ~Malathion
insecticide — : — . ..
application nn.maw.uumv % red. mwﬂ_ﬁmﬁ_ % red. th..rv % red. mam_wmnwn_ % red. quﬁ”_—_.u_ % red. wwﬁuﬁm@ % red.
?mwﬁqoa_& 4.25 0 58 0 425 0 58 .0 425 i 58 0
10 DBP 39 | 8 54 7 | 405 | s ss s | a6 | 2 57 2
27 DBP 308 | 28 51 2 | 329 | s2 0 | 359 | 16 55 5
4 DBP 20 | 53 32 45 22 | a8 34 a1 26 | 39 40 31
2 DBP 1.5 | 6s 29 0 1.6 | 62 31 g | 178 | s8 37 36
1 DBP 13 e ] 2 el 15 )6 s | s | 172 | eo 1 | 4
1 DAP 165 | 61 33 a3 | 214 | s0 38 35 | 214 | s0 41 29
2 DAP 174 | .59 35 o | 21 | s 40 3 | 242 | 43 44 24
4 DAP 2.28 46 39 13 2.6 39 45 23 2.48 42 49 16
7 DAP 38 | 1 22 | 1w | 39 | 8 51 2 | 38 | 10 55 5
| 1opar . Poa- 3 55 5 4.1 4 54 7 4.25 0. ..um: 0
LSDgos | = "4 3 4 3 4 3

DAP

e

-

“#DBP = days before propanil application

=_diy¢ fftef propanil application

(177)
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Table: Lo Rice dry s_n_mE ( 30 days after seeding ) and grain yield as influenced by propanil-S0, and

Eman:n_mnu interactions .

Time of * Carbaryl Carbofuran Malathion
insecticide ~—— — - .
application Acm.«hw % red. nm_m_wﬁ_nma % red. N__ﬂwhm % red. mﬁwﬁ%wﬁ_ % red. Acmwwwm % red. mﬂﬁﬁm_ﬁ_ % red.
?mwﬁmmv 3190 | 50 o | 317 | o] s [ o | 317 |0 | so 0
10 DBP 32 0 53 o | 318 | o 52 o | 3181 0] = 0
7 DBP 316 | 1 51 0 3.1 0 51 0 3.3 | 2 50 0
4 DBP 315 | o1 50 0 315 |1 50 0 31 | 2 49 2
2 DBP 312 | 2 49 2 1 | 2 49 2 | 309 | 3 49 2
1 DBP 308 | 3 48 4 307 | 3 49 2 307 | 3 48 4
4
| DAP 3.1 3 a8 4of 308 | 3 48 4 | 308 | 3 49 2
2 DAP 314 | 2 9 2 312 | 2 49 2 312 | 2 49 2
4 DAP 316 | 1 49 2 315 | 1 50 0 31 2 50 0
7 DAP 319 | o 50 0 315 | 1 51 0 3.14 1 50 0
10 DAP 320 { 0 51, 0 317 | 0 52 0 317 | o 51 0
i
L.S.D g s N.§ @mm N.S N.S N.S N.S
*DBP = days before _:mcmzz-mom application

DAP

days after propanil - SO, application

(178)
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RESPONSE OF BARNYARDGRASS
(ECHINOCHLOA CRUS - GALLI) AND RICE {ORIZA SATIVA)
TO SOME PETROLEUM AROMATIC DERIVATIVES
AS HERBICIDES TREATMENTS

Zeinab, Y. M. Abou-Bakr, Mehreshan, T, El-Mokadem
and Faida, A. A. Sharara
Bot Dept. Women's college, Ain Shams University Hel:opoils
Cairo, Egypt, Egyptian Petroleum Research Institute.

SUMMARY

The present investigation was performed lo synthesize and test some
petroleum aromatic derivatives ( propani! - SO 5, sodium salt of prepanil - 50,

and O -, P - , &m -xylene sulphonamides ) as herbicides on barnyardgrass

(Echinochloa, crus - galli (L.) P. Beauy. } and rice (Oryza_ sativa) cv Giza 176.

\The application of the synthesized herbicides propanil - SO, and its
sodium salt have no effect onfresh and dry weights of barnyardgrass at one -

two - and three - leaf stage when applied at the rates of 0.70, 1.05, 1.40 and
1.756 Kg aiffed. Rice planis showed the same trend iaward propanil - SO, and

=i

its sodium salt as barnyardgrass.

By appling either O-, m- or p- xylene sulphonamides at the ra{es of 250,

= T
::00 and 1000 ppm to barnyard grass at half -, oné - and three - leaf stage, the
m- isomer was the only herbicide affected the growth of the grass when applied

Lt 500 and 1000 ppm.

" Rice plants showed no response toward the Q-, P- and m- xylene

sulphonamides at all rates and times of application.

(180)
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INTRODUCTION
Rice (Oryza saliva) is economically an impertant crop frem production,
“consumption and export paint of view in Egypt. It is grown in 420,000 hectare
wannually: Its production is best suitable to the soil climatic conditions of the Nile-

" Delta, where 97% of the Egyptian rice is produced in six governorates.

‘Weeds are one of the major causes of grain yield losses in rice culture in

Egypt. The major weed problem is barnyardgrass (Echinochloa crus-qalli (L.) P.
Beauv.) Hassan and Mzahrous, 1988, The ecological requirements of
barnyardgrass and rice are very similar : this leads to high competition and as a

result to potentially great yield losses.

. Herbicides are ¢lassified into two major _grol.ips, indrganic and organic.
Their application involves four categories : band, broadcast, spot treatments,

and directed spraying (Ware, 1983).

-7

) It was reported that the commercial herbicide stam F-34 (propanil) has a°

' significant effect in controlling a broad spectrum. of weeds especially that:in Yice

fields (Matsunaka, 1965 and yih et al,, 1968 a).

I
b

T '« In:the present investigation it was plained lo prepare and testsome
. petroleum aromatic derivatives (Propanil - 80 5, sodium salt of propanil - S0,

« and. O~ p- and m- xylene sulphHonamides) as herbicides on barnyardgrass

{Echinochlog crus - galli) and rice (OQ@. sativa) .

(181)
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MATERIALS AND METHODS

n& synthe sized herbicides:

1~ Propanil- 30; (N-propionyi 3,4- dichloro%ghzene'squhdnamz‘d'e'),

I
Cl - ~C. -
SO~ NH - C- CH, - CH,
Cl ;
.- Sodium salt of propanil - SQ
ums propanil - 50, Na O
Pl
Cl 502-N--C-.CH-CH
2 3

Cl .
3-  O-xylena sulphonamide {3,4- sulphonamids)

4 -  P-xylene sulphonamide {2,5- sulpnonamide). .

5-  m-xytene sulphonamide (2,4- sulphonamide).

S0~-NH . SO-NH
O5NH, SONH, sNH,
cH - H
3. F 3
=,
H
7 .
cH aH,y H
3 - 3 -
3,4 - Xylene swphonamide 2,5 - Xylene sulphonamide - 2:4 « Xylene sulphonumide.
@« Xylene sulphonamide  p - Xylene sulphonamide m - Xylene sulphonamide .

Propanil - SO, and its sodium saft were prepared using the methods
2dopted by somasekhara, 1958 and El-Dib, 1978. The cdmpound"s of o, p- and
m- xylens sulphonamides were prepared accerding to the methods described by _
(Hurt and Allison, 1939), '
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Green house experiments:

‘. The herbicidal efficiency of the synthesized herbicides as well as the
commercjal herbicide propanil (3,4 - dichloropropionanilide) (Stam F- 34) were
.. tested on barnyardgrass (Echinochipa crus-galli (L.) P. Beaur) and Rice (Oryza
. _g@l&’,ﬂ) cv Giza 176 under greenhouss conditions at Rice Research and Trainihg
Bent__re,, .;akka, Kafr El;Sheikh, Segds were obtained from the same Research
LCentre.. Plants were grown in cylindrical plastic pots 20 cm depth and 20 em
diameter. In each pot 4 Kg of clay loém soil was placed. Some chemical analysis

of the used Soil was as follows:

PH  Ec Cog HCoz; OM NHy Nog P K Zn
ds/m Meg/l Megil % PPM ppm Ppm ppm  ppm

11. 10 1.8 2.1 28 19.3 11 8625 19

=}

Fifteen seeds of each of barnyardgrass and rice were planted per potata
'depth of 1-1.5 cm. After emergencs the seedlings wgre thinned to 10 plants per -

pol. The. plants were grown in a greenhouse (average temperature 23:,.2-"9'-7
during the day time and 18C at night). e, T

L

"

. Pots were irigated by saturating the soil several times during the early
- season to facilitate germination, emergence and growth of young barnyardgrass
.and rice. seedlings, It was flooded first when the plants ranged from 15 to 25 cm

tall, Watgr was maintained on the plants during the season except for draining

, one day before and reflooding ane day after each treatment. Water was drained

(183)




from all pots in the fall after rice matured. Rice piants received 40 Kg. nitrogen /

“2d as urea 46% at 25 days after seeding.

The synthesized herbicides o-, p- and m- xylene sulphonamides were

*pplied us as ppm, while propanil SO, sodium salt of propanit S0, commercial
harbicides was used as Kg ai f fed in a total water emulsion of 200°L / fed., with

a Cop - pressurized b.ack - pack sprayer at 2,11 Kg /cm? fitted with flat - fan

cpray rozzles# 1004. The boam was positioned 25 cm above each pot.

The herbicides were applied at half -, one -, two - and thres - leaf stages

of barnyardgrass and rice at different rates.

All treatments were applied postemergence as sprays to unflooded pots

through CO, back - pack sprayer.

The eaperimental design was randomized complete block with 10

zplications. The pots were rated visually for plants injury withen 7 days after

-
[
Tra

2rbicide application. e

The results were statistically analyzed and significance of treatment:~

‘fferences was estimated through L.S.D. (Snadacor and Cochron, 1969).

Estimations:
~ -Fresh and dry weights of shoots of bamyardgrass and rice were recorded
at 30 days after seeding. Rice plant height and leaf area were recorded at 30

days after seeding however, total chlorophyll content df, fice leaves were

{184)
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estimated at 45 days old according to the procadure of {Armon, 1859). Leaf area

was determined using Ll - 3100 Area Meter.

At maturily the harvested grains were adjusted to 14% moisture {Smith,
1974). Rice grain yield in grams per pot were abtained. Total nitrogen content of
rice grains was determined (Jackson, 1987). The starck content of rice grains

was estimated using the method of (Yoschida et. al., 1972).
RESULTS AND DISCUSSION

The 'present study was aimed to drive more knowledge about the
utilization of the synthesized petroleum aromatic derivatives {propanil - 8O, ,

sodiurn  salt of propanil - SO, ,ando-,p-&m- xylene sulphonamides) as
_ - i
herbicides for managing barnyardgrass which causes severe losses in rice crop

yield.

Effect of propanil and thesynthesized herbicides propanil - 50, and

sodium salt of prcpaml-SOz on bamyardgrasstEchmochIoa crus - galfi

(L.) P. Beauv.) and rice {Qryza sativa L.).

A. Barnyardgrass:

o
e

Table (1) illustrated the effect of propanil and the synthesuzed herbicides
propanil. - 30, and sodium salt of propanil - SO, on the fresh and dry weights of

bamyardgrass.

Barnyardgrass at cne-, two - and three - leaf stage treated with propanil at

rates of 0.70, 1.05, 1.40 and 1.75 Kg aiffed was injured moderately to severely.

(185)




Ty T ST T

One to " thres days after propanil application, both barnyardgrass and rice

“ehowed scorching, necrosis and chilorosis.

Leaf chlorosis response of the treated plants mlght be attributed 16 the'
bhotosynthnt:c- inhibitory ettect of propanil. These -observations are in”
aggrernent with previous investigations {(Nakamura et al., 1958, Ashton and

Crafts 1981 and Matsunzka, 1981) who reporied that propam! allers snvnral

S R

JIOChEITIICa[ changes including photosynthesis. ST e

E

The injury symptoms of barnyardgrass increased with timeé {ill death at 4 -
7 days after propanil treatment, However, injured riceplants recovered at 7 - 15
days after treatment. It is clear from Table (1) that concentrations higher than

0.70 Kg aiffed caused complete death of barnyardgrass.

It has been establi%led that the Synthesized chemica! compoundé' contain

one aryl group linkedby #  radical have high significant  effect on .
-5- NI-I A
I _ :
o] .= .

suppressing great varieties of bacteria and fungi {Swiss patent, 1949, Raffa, ° )

1966 and Marel et al, 1881), Therefore, trials were made to test these -

s I

derivatives as herbicides in rice crop.

e -

The application of the synthesized herbicides propanii - SO, andits ©

sodium salt have no effect on the fresh and dry weights of barnyardgrass at

ane-, two and three- leaf stage when applied at the rates of 0.70, 1.05, 1. 40 and -

| 1.75 Kg aiffed as shown in Table (1) The percent reduclion ranged from O to 5% *

uh:ch was ne! singnificant.

{186}
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Previous researchs proved the effectivness of propanil in controlling
bamyardgrass {Matsunaka, 1965 and Yih et al., 1968 a). Sierra and Vega (1967)
reported that propanil caused a reduction in dry weight of bamyardgrass which

became more severe with increasing concentrations.

Propanil applied at 3to 51 b/acre controlled barnyardgrass one 1o three

inches tall in the one - to four - leaf stage of growth {Smith et al., 1977).

- Propanil was found to be a strong inhibitor of RNA and protein synthesis
(Moreland et al., 1989). Transpiration has been reporled to be reduced by
propanil {lvanova, 1370). In addition abnnrm=! 2ngd Cageneratiog -uutOplasts as
well ae deterizigiing  venular membranes were found following the use of

propanil (Ashten and Crafts, 1981).

B. Rice: .

Tables (2&3) showed the effect of time and rate of propanil application
on the vegetative growth of rice. The percent reduction in plant height ranged
from {1 to 79%), frgsh weight (1 to 81%), dry ‘w%gght'—ﬁ to 80%) and leaf area

(1 to 89%). Generally the reduction decreased as the rate of the herbicide

increased from 0.70 - to 1.75 Kg siffed; it decreased as the treétme_gt was,

delayed. from one- to three- leaf stage. Rice plants did not show any response
toward the synthesized herbicides (propanil - $0; and its sodium’;?alt) at

different rates and times of application. The total chlorophyll content of rice
leaves was reduced by 20% when propanii applied at rates of 1.05, 1.4 and 1.75
- Kg - aiffed. However, propanil- 30, and its sodium salt reduced the total

chlorophyll content by 20% only at 1.75 Kg aiffed as shown in Table (3).
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Rice grain yield generally reflects the level of the vegetative gowth as
effected by propanil, prapanil - SO5 and sodium salt of propanil - SO, . Time of
application and rate of propanil affected grain yield when applied at ane-leaf
stage, where the percent reduction ranged from 53 to 85% only at higher rates
1.05, 140 and 175 Kg aiffed. The reduction decreased as the time of
application was dalayed at two - and three - leaf stage of growth. However, rice

grain yield was not affected due to the application of propanil - SO, and its

sodium salt at all rates and times of application as shown in Table (4).‘

it is clear from the above resuits that rice plants are more tolerant of
propanil than barnyardgrass at the same stage of growth. The injury symptoms
exhibited by rice plants after propanil treatment were inconsistent. Even when
the injury seems severe rice plants usually recover within two weeks and new
leaves that emerge after treatment show no injury symptoms. This may be due to
the inhibitory effect of rice enzyme aryiacy_l_ami_dase which was observedto

detoxify propanil).
These results were in accordance with p:_e-ﬁ(;msearch reports (Frear

i . '
and Still, 1968, Akatsuka et al., 1973 and Kodama and Akatsuka, 1975). Thay

found that, in the leaves of rice an arylacylamidase enzyme detoxifies propanii tn

small amount of the same enzyme.

Previous investigators {Adachi et al.- 1966, Still and Kuzirian, 1967 and

Yih et al, 1968 b) slated that rice was at least 20 times more effective than .

barnyardgrass in inactivating propanil'which selectively kills barnyardgrass, .

while rice was slightly injured.

(188)
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: Temporary chlorosis and tip burm on rice leaves may occur soan after
.ireatments with propanil at rates of 3to 5 |b/acre, but permanant injury does not

occur even at rates as high as 12 Ib/acre {Smith et al., 1977).

Effect.of the synthesized herbicides o-, p- and m- xylene sulphonamides on

barnyardgrass and rice. .

A. Barnyardgrass:

- Table (5), and Photo. {1 & 2) showed that the synthesized herbicides 0-
and p- xylene suplhonamides at rates of 250, 500 & 1000 ppm applied{o
barnyardgrass at hall-, one- and two- leaf stage of growlh failed to control
barnyardgrass satistactory where no changes were observed on either the '
morphological characters or the fresh and dry weights of barnyardgrass, while
tHe m-isomer was the only herbicide affecied the prowth of barnyardgrass. The
plants were stunted within 1 to 3 days following the application of the m-xylens
sulphionamide compared wilh the untreated control. These symptoms increased
with time until death. The m-xylene sulphonamrde t:aused greater phytotoxicity
on the fresh and dry weights of barnyardgrass. Generally barmnardgrass - control |
increased as the rate of the m-xylene sulphonamide increased from 250 to 10005,
ppm at lower stage of growth. The m-xylene sulphonamide &ntml[ed
- barnyardgrass effeclively by 29 and B7% decrease from the unireated conirofin
-the half - leaf stage of growth at the rates of 500 and 1000 ppm respectively. The
- effect decreased as I-he treatment was delayed from half- to two- leaf stage of

growth.

- - - e mmm— e TS SRS —mm -""—..'—-:"-—-r-
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it is clear from ihe above results that m-xylene sulphonamide controlled
barnyardgrass more than o- and p-xylene suiphonamides. This may be attribuied
to the greater solubility of m-xylene sulphonamide in methyl and ethyl alcohols.-

than o- and p-xylene sulphonamides.

B.Rice:
The data in Tables ( 6 & 7 }, iMustrated that rice plants showsd no

response toward the synthesized herbicides o-, p- and m-xylene suiphonamides

at all rates and times of application. The m-xylene sulphonamide caused slight T

stunting of rice plants within 1 - 3 days afler treatments rather than o- and p-
isomers. The injured rice plants recovered within 7 - 15 days and the new Ileaves

that emerged after treatments were uninjured.

The effect of the synthesized herbicides o- , p- and m- xylene

'sulphonamides on rica 'grain yield and total nitrogen content, crude protein &

starch content of rice grains was illustrated in Table (8). It was clear that rice
grain yield showed no response toward the lested herbicides at all raie$'used.

The percent reduction in rice grain yield at half- one and two- leaf stage of
growth ranged from 0 - 8%, while the percent reduchon mlotal n:{rogen content
and starch content ranged from 0-10% and 0 - 7% respectively. Howe;_ve_r..‘alb

these differences were statistically non-significant.
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Jable:1 Effect of propanil and the synthesized herbicides propénilf SO,
and scdium salt of propanil - 50z, on the fresh and dry weights of
pzmyardgrass( Echinochlod crus-galli ) at 30 days after seeding.

p—— |

' Rae of Fresh weight (g/pot) ] Dry weight (8 /pot)
Berbicides ?2;’ IZ”}?Q’S Leaf stage & %o reduction Leaf siege & % reduction
l L T [ae] @ |3k % | % |21) % mE
Sy 301 0 |239] 0 |239( 0 |39 0 |3es| 0 |3.95} 0
Propanil 070 leor|7s | 87] 64} 1346|058 75 |1.45] 63 |27} 45
Los |2alo0]3s]es|87]e6s)0s o0 | 0.6 | 85 |1.42] 64
140 | 0 |00} 0 00| 26| 80| 0 100 0| 100]0.45| 83
1.75 o lwo] o 100} 0 j100) O 00| o |00} 0 100
{Propanil- SOy} 070 |239( 0 | %] © aa o |39s| 0 {394} O |40} 0
i'- o5 |2a7] 1 |238) 1 |239] 0 |30 L lao1] 1 ]3s1) 1
a0 2323 233 3 (235} 271389 3 13g3] 3 |3.89 2
175 {227) 5 |228] 5 a1 3 |36} 5 |379] ¢ 3.87| 2
Sodiumsdt( 070 |239{ 0 (239 o] 24] 0 |394 o | 40| -0 2301.0
g%?panﬂ' os a6l 1 |25 2 238 1 1389} 2 390| 1 13900 1
w0 lazel & | 23] 4 {235) 2 138 5 |3z 3 |38 2
175 12271 5 (228 5 1233 3 1377 5 |378] 4 |3:86) 2
\: L-S-Dy.cs | 32 4.1 59 \ 0.45 0.68 083 |




Table : 2 Effect of H:oumu__ and the synthesized herbicides ?.oumhzu SQ5 and sodium salt on propanil - mON on

plant height, fresh weight and dry weight of rice ( Qryza sativa ) cv Q_nm 176 at 30 n_muﬁ ‘after seeding,

| Rateof Plant height (cm/ plant) Fresh snmm_imao&.,. i  Dryweght(g/pot)
Herbicides va_rawmm Leaf stage & % reduction Lesf stage & % reductioh.  |¢ Leaf stage & % reduction
1| % (28] & |31£] & | 1Y) o |2)f| % (30| % | 1K) % | 2] % | 3| %
o - 25 | 0250 ]a2s]of1r| of17| 0170|287 0 |287] 0287 0
Propanil 070 |19 {24 229} 8 |24.6] 1 [128] 24 [16,1] 5 |169] 1 |2.14] 25 |2711 6 |2.83] 1
105 [11.3]5s5 |22 | 12 |239] 4 | 85| 50 {153 10 |163| 4 |1.43| s0 |267) 7 |274 5
a0 | 68|73 93| 23 (2 {16 | 61f 64 |12.8['34 |1a8| 13 {103 64 {226] 23 [2.51] 13
. 175 | 53(79 )17 | 3219 | 24 | 32| 81 |12.2] 28 |13.5] 21.]0.57| 80 {2.07] 28 {2.3 | 20
Propinil-SO,] 070 |25 | 6 {249) o | 25| 0 [168 1 f169| 1 [17 | 0 |289] 0 |2.90| 0 |2.88] 0
1.05 24.1] 3 1245] 2 |2471 1 [1661 2 [16.8] 1 j169] 1 |2.86] 1 (2.84; 1 |2.35] 1
140 |23.5( 6 |233) 6 |24} 3 |16a] 5 |163| 4 {167] 2 |275] s |2.79] 4 |281] 2
175 |226( 9 |228 8 |239] 4 [158] 7 |15.9| 6 [163) 4 |2.69] 7 1273] 6 [278] 4
Sodium st | 070 {25 | 07|25 | o |249] 0 [169] 1 [169] 1 |17 | 0 {290] o |288] o {290] O
mmﬂ%ﬁ:_. T L05  |24i5| 2 |243] 2 12431 2 |165| 3 16.6] 2 [16.8] 1 |2.83] 2 |2.85] 1 (2.84) 1
140 J23.1] 7 [236] s |2¢ | 4 |16 | 6 |16 5 {166 2 |273] 6 {275] 5 [279] 4
175 |227( 9 [229] 8 |23.8) 4 [153] 7 [is8] 7 |162] 5 |2.66] 8 |269] 7 |277] 4
L.S.Dg 05 38 | 36 | NS | 25 | 241 N.S 0.39 047 | NS

™
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Table 3 Effect of propanil and the synthesized herbicides
propanil - SO, and sodium salt of propanil - SO, cn

leaf are2 and total chiorophyll content of rice { Oryza

sativa) cv Giza 176,

. Leaf area {cm? / pot ) at 30 days | Total *
Herbicides api?itgaffon am?_ L o cm?ﬂﬂ;}); &
Kg i/ fed Leaf stagé & % reducton fresh wi
1| % |216] % |3 % | 2 [Bred

e 85 |0 |8s|ofsslof{s|o

Propanil 0.70 s 33181} slsp1isio

.05 |32 (626812008} 21]4]20

1.40 16181 ]57]33]81}5 14120

1735 | 9 |so)aalas]6ln]4 |20

Propanil- SO,1 0,70 g4l 118lo)8slo(6]0

105 18 |1 [8}f1)8j0}s5]0

140 |s2]a (8] afei]r|s]o
175 |80} 6|81 s5s]s3jz2]4 'zoﬁ

Sodium saltof]  0.70 84 |1 18] 0|80 610
propanil-SOz1 o5 ls3 |z [sal 1]sal1 |5 ] 0"
1.40 stlslelajaali|s]|o

1.75 80 | 6 | 80] 6183|2412

L.5.Dg ps 9 7 N.S N.S
r At 45 days after seeding
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/ Table: 4-

Effect of propanil and the synthesized herbicides propanil- SO, and

sodium salt of propanil -SO, on grain yield and total nitrogen,

crude protein & starch content of rice grains( Oryza sativa ) cv

Giza 176.

. . . Tatal Crude Starch
ot Rate of Grain yield (g /pot) nirogen | protcin | content
Herbicides ?{pgp hﬁ?tfl:; Leaf stage & % reduction mg /g gnin
T | % | 24| % (3] % | 210) Bred 21F | % red] 216 |% red
Conuol .

(untreated) 4 [0 {34|o|3¢]o|2t]0fizs|0|43]0
Propanil 070 t22{3s|33]|3l3|3fie]r0juel s}
105 | 16|53 |30(12]32] 6 (18 14(113]10)40}) 7
140 |12 |es]27)21|31) 9|17 19]|106) 15 ]399
175 |'s [8s|24) 20|30 12| 17{19{106]{15]|39}9
Propanil-SO5t 070 |34 | 0 [35] 0 (35) 0 l21| 0)126| 0 |43]0
105 |33)3(33)3]3¢|of21]0f125)]0 |42]2
140 [32(6|33]| 3|3 sfs]jiofusf s ]2
175 |31 ] 9|2l elan|5|ie]w0|usls|als
Sodium salt 070 {34 )0 3a] 0o)3¢|o|21] 0}12s] O=fedssivon
of propanil - .
50, 7 105 |33 )3 33| 3|36f{0j2]s|us]o]al:
- 140 |32 |6 |32} 6|33)3[19]10]1re|5]2a]s5
175 |31 ]9 |32)6|33|3|w|w0[ny| 5 |afls
L.S.Dgs 5 4 NS N.S N.S NS
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™able ;5 Effectof the synthesized herbicideso-,p-, and m- xylene sulphon-
amides on the fresh and dry weights of barnyardgrass { Echinochloa
crus-galli ) at 30 days after seeding . i

Rate of Fresh deht(-g{m‘) . Pry weight'(g'f‘pm)_
Herbicides -apal:pc::gnn Leaf stage & % reduction ' Leaf stage & % rediction
wnitt o 16| % (21 % lini] % [t1if] % |2 %
e 17| 0 |71 o [17af o [283 o [283] 0 (283 0
>Xylene 250 169| 1 |17 1 t17.1} O j28 | 1 (281 1 |285{ O
sitlphonamide
500 |165] 4 |168[ 2 17 | 1 [276] 3 [278) 2 (28 |}
woo |16 | 6 |16 | 6 |166] 3 1265 6 |z66] 6 |2.74] 3
p-Xylene ) ' —
culphonamide) 250 wel t |17l 1lm1] 0ol28] 1 j281] 1 12910
500 163 5 11681 2 |i68] 2 |268] 5 |277] 2 |2.78) 2
100 Y159| 7 |159] 7 {161) 6;|Z63l 7 [265 6 |268].5
m-Xylene B
swiphonamide} 250 165 4 [168] 2 |169] L {275 3 {277} 2 |285] 0
500 1211 29 |161] 6 |63} 5 |20 29 {269 S=[27 | 5
1000 | 23] 87 [158] 8 |16 | 6 |0.38) 87 126 } 8 |2.66) 6
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xylene sulphonamides on

phyll content of rice { QOryza sativa ) cv Giza 176.

Total *

A

Table 7 ; Effect of the synthesized herbicideso -, p - snd m- -
leaf area and total chloro-

(202)

Leaf area (cm?/ pot ) at 30 days
u rRate of afier seeding chiorophyil
b' ra . . n - - m A
eroierdes apgé;c:_lt)lon Leaf stage & % reduction ‘ f'ms%/%u:.
wif| % | 18] % [20F{ % | 21 |%red
Control - '
(ungga;d) 82 10 18]0 |80 510
-0-Xylene | 250 82 10|80 ]|8]0 610
sulphonamide :
500 B0l 2|81 | rt{81]1[S5]0
1000 914 179) 4|82 |42
p-Xylene 250 83 10 (80|83 |0{6]|0
sulphonamide
500 8t t 118|208 lofs5]o
1000 1517948012 | 47}2
m-Xylenc 250 |8 |1 |s2|of|s|o]|5]|o
sulphonamide .
500 W4 719 4811 510~
1000 7716 |78] 582|420
L.S.Do g5 N.S NS N.S NS
~ ¥ At45 days after seeding
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Table §

Effect of the synthesized herbicides o-, p -, and m-xylene sulphon-
amides on grain yield and total nitrogen, crude protein & starch
grains( Oryza sativa ) cv Giza 176.

content of rice

s .y Tota! Crude Starch
Rateof * Grain yield ( g/ pot) nirogen | protein | content
Herbicides ép(p;i;:‘t}mn Leaf stege & % reduction mg [ g grin
) 2| % | 16| % 216 % | 21| %red 21F | % red| 21 |% red
(uﬁg’;gfeh) - 40 | 0|4 | 0|4 0o]21] 0125/ 0 4]0
o-Xylene | 250 39 {3 |41|o0la|o|20] 5|125]0]42]|0
sulphonamide
500 38 | s39|3j4]0]19) 10719 514015
1000 |37 |8 |38]s]|3 19| 101119] 5 |40 s
pXylene | 250 9|3 |alofla]ol2] s|so{4 o
sulphonamide ]
500 33 5 38 5140 0 191 10)119] § 401 s
1000 137 (8 f38fsis9l 3 sf1fusjiofsss
m-Xylene | 250 3w {s |3 3] o]|w]r0|u| a2
sulphonamide .
. 500 37 | 8 | 38| 5(39)] 3 (18| 14{u3(J0[3%)7
1000 j37{8(37)8|38|sfis|1a{uajioy}a]s
L.S.Dy 5 N.S NS NS N.§ N.S N.S
(203)
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*hofo (1) Effect of the synthesized herbicide: m - xylene sulphonamide applied at

250, 500, 1000 ppm on the growth of bamyardgrass { Echinochloa crus-
galli ) at half- leaf stage.

‘hnto (2) Effect of the synthesized herbicide m - xylene sulphonamide applied at
250, 500, 1000 ppm on the growth of bamyardgrass ( Echinochloa
crus-galli ) at one - leaf stage.

{ 1. Control

; litzggppm
3. At 500 ppm

j 4, At 1000 ppm

Ry
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SPECTROPHOTOMETRIC STUDY ON PINACYANOL CHLORIDE AT
DIFFERENT TEMPERATURES.

Afaf A.R. El-Mariak, E.A. Moussa, I.AR., El-Sabbagh
H.B. Sallam and R.S. Tourky. S

Chemistry Department, Al-Azhar University (Girls),
Cairo-Egvpt.

Spectral changes of a cyanine dye, pinacyanol chloride,
were observed. The aggregation ability of the dye in water,
where only the monomer-dimer equilibrium exists, was
investigated.The ecuilibrium constant, K,, and thermodynamic
parameters of dimerization were determined. The influence of
the dye concentration and temperature variation on the dye
aggregation wae discussed. The results show that the dimer

formation is favoured by negative enthalpy and by increase

in entropy. :

ZNTRODUCTION:

Very little work on cyanine dyes has been carried out
with regard to their aggregation in aqueous and non agueous
solutions.Cyanines are currently investigated as sensitizers
of solar-energy conversion systems through photochemical
arocesses, with special attention being paid to their J-

aggregates™?,

Cyanine dyes exist in solution in the monomeric form in

equilibrium with the dimeric aggregates and/or the poly-




aggregates ©®, The concentration of the dyes in solution

strongly affects these equilibria:
KD - m [D.D) - n [DD....D]

. The monomeric form persists in diluted solution, while
the aggregated fgrms predominate in concentrated solutions.
Aggregation of pinacyanol chloride in aqueous 5i0;-colloids
showed that the aggregation process is a result of high
local dye concentration in the vicinity of the colloid owing
to the binding of the positively charged dyes to the

negatively charged colloidal interface®,

Absorption spectra of the cyanine dyes are strongly
affected by the aggregation®, A variety of environmental
factors such as hydrophobic dispersions and electrostatic
factors affect the dye-dye interactions®, It is well known
that solutions of cyanine dyee in polar organic solvents at
room temperature follow Beer‘s law over an extended
concentration range®™. The effect of concentration on the
aggregation of the Pyronine G dye has been studied using
spectrophotometry™. It wae shown that the dye spectra can

be interpreted as being those of the dimerized dye.

- In the present investigation we report a gtudy on the
. -effect of concentration, solvents and temperature variations

on the aggregation parameters of pinacyanol chloride.

(207)




EXPERIMEHNTAL:

Quinaldine Blue, C.I. pinacyanol chloride, was obtained
from Sigma Chemical Company, England, It was used as

received. Its structure is:

cy
N H —CHooCH Xl |

CHZ-CH3 CHZ-CH3
Analar acetone was used. The spectrophotometrie measurements
were carried out on a Perkin-Elmer Spectrophatometer model
555. Quartz cells of 0.5 and 1.0 cm standard path length

.
-

were used.

The dye solutions were prepared in distilled water and
in acetone. The dye concentration range extended from 0.04-
1.2 X 10" ¥/dm’ in H,0 and 0.1-3 X 10° M/dn’ in acetone. The
same measurements were carried out at different temper-—
atures: 18, 25, 35 and 45°C. The aggregation parameters were

calculated using the maximus slope method®.
. 4

RESULTS AND DISCUSSIQONS:
The spectra of pinacyancl chloride have been measured

at various concentrations ranging from 0.04 to 1.2 X 107

(2oy)
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M/dm! in Qistilled water and from 0.1 to 3 X-10° M/dm’ in
dcetone and at 18,25, 35 and 45°C. The spectra are shown in
Fig.(1). It is guite clear that there are two M., for the

dye in vater at 600 and 547 nm and a shoulder at 520 nm.

‘pronounced effects of water on the absorption spectra of the

dye *can be noticed from the figures. The aggregation of the
dye with increasing concentration is shown by the reduction
in intensity of the molecular maximum at 600 nm and the
appearance of a new maximum at 522 nm instead of a shoulder.
These spectral changes may be attributed to the decrease of
both the delocalization of the m—electron system and the

charge transfer character of the two quinolinium moieties.

There is also a big shift and increase in intensity of
the other band which appears in acetone at 560 nm and in

water at 547 nm.

The dye solutions in acetone follow Beer‘s law at the

concentration range 0.04 X 10* to 1.2 X 107 M/dr’. The shape

of the spectrum in acetone is typical for the molecular
spectrum of cyanine dyes™. In aqueous medium, however, on
increasing the dye concentrations, a peak corresponding to
an isobestic point appears at shorter wavelength. Kccording
to the well known propertiese of the isobestic point, two
coloured species are in equilibrium, the monomer form and

the dimer form of the dye®™.

(3209)




In Fig.{l), the poeition of the peak at 600 nm is
zenerally similar in water and in acetone either on

increasing the dye concéntration or the temperature. This

jindicates the predominance of the monomeric species of the

" fiyes under these conditions. From the akove results, the

[

following monomer/dimer equilibrium can be assumed 24 = D.

Hence, the monomer and the dimer concentrations {C, and

. Cy respectively) change according to the law of mass action

a3 iollows:

Kn = CD’/ CZM ’

where K, is the equilibrium constant for dimer formation.
Plots of log C, against log C, at different temperatures and
various concentrations are shown in Fig. (2). It is clear
from the resulte that, for pinacyancl chloride, the zlopes
at 18 apd 25°C have a value of 1.8. This value decreases on
increasing the temperature %o 45°C. These resulte are

comparable with those obtained by other authors®?,

-

In the present study, the agyregation constant, E,and

the aggregation nuber, n, were determined using the maximum

slope method according to the eguation:

log C (g, -~ €) = n log C (e - E,) + log ng, (€, ~ &,)"

(210)




where e = experimentally measured molar absorptivity
for dye solution.

€, = monomer molar absorptivity.
e, = polymer molar absorptivity.

= En!n

This maximum slope method is described in detail
elsewhere®. K,, and n were calculated fTom the intercept and
slope of the plots of log € (g ~ ) against log C (& - €,0)

Fig. (3). The results are shown in Table (1).

. The standard free-energy change for the dimer
formation, oG, and the change of entropy, oS, have been

calculated using the standard eguations:
¢G = - RT 1ln K,

oH - oG
and a5 =
T
{ The values of oH were calculated by using the slope obtained

{ from linear regression analysis.

The resulte in Table (1) showed that the dye dimerizes
.in aqueous solutions at 18°C. The increase of temperature
.causes the aggrégation constant, K, to decrease
eignificantly. This may Ibe due to disaggregation on

}ncreasing the temperature which agrees with the results
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abtained by other authors®. This ceun alsa be explained on
*he basiz of the Ji.. ption of hydregen bonds since the
aggregavior of the pinacyanol caloride ie helievaed to be due

%o WYarogen bondinaf.

Wy celculated K, 4B z 10%)

LR

chloride dye is found to be consistept with. *_,...__-i'.‘ fﬁl’!

cyanine dyes®®", For cyanine and -thiocarbocydoin? -g&.’?;ﬁ_.‘_l‘;ﬂﬁ' _

value of K ware vary from 10° to 1$%. -~

The importance of London-‘v:an der Wasl's Josces and the
contribution of dispersion forces asgocjiexsd with
Jelocalized electrons to the self association of dyes®™!? ig
well recognized. The influence of hydrophobic forces may be
included. Water molecules at the hydrocarbon portion of the
dizgolved dyes have been considered to form Etructl:[red
mzgion <¢f low entropy, the so-called icebergs. The
Lhydrocarbon~hydrocarbon interactions would displace this

water end causes the system to gain entropy, leading to dye

association®.
tt is clear from this study that the dye is almost

molecularly dispersed at all temperatures in the non~-agueous

=zzdium using acetone. However, in agueous media it has been

B ]




suggested that the aggregation of dyes may involve
sandwiched water molecules as intermediates!®. So acetone
may prevent aggregation by making such intermediates water
melecules unavailable. The effect of acetone on icebergs
arcund the dye ions should, on the other hand, affect both

menomers and the aggregated species.

. The thermodynamic parameters of aggregation of the dyes
in aqueous' and non agqueous solutions at different
temperatures are given in Table (2). The results show that
~ dimer formation is accompanied by positive entropy change:
The most likely candidate for the source of this positive
entropy change is the Frank and Evance type of icebergs or
structured regions of water around non polar solute®.
Addition of solvents to the dimeric systems causes
disaggregation and makes the entropy more negative. Thus,
there is less negative free energy change of formation

corresponding to disaggregation.

The low values for nH indicate weakly bonded species®®,
The oH value may arise from the combination of several types
of interactions, particnlarly dispersive interaction of
London type and hydrogen bonding. Hence,the results obtained
‘are comparable witﬁ those reported for the dye pyronine G
(oG = -18.% RJ/mel, oH = -21 KJ/mol) and with the results

obtained using other techniques®.
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Table (1) The aggreganion Conatantsand Aggragation Nusbecs for Pinacyanal Chloclide From The Maxlmue 51ppe Mebhod.

18°c. 25°C.
Solv.Conc. {1Y/V] Agg.Cons. (K 1 Agg.Hucber (nl Solv.Cong. (1V/V] Ag3.Cons. [X_ ) Agg.Mumber (n]
vater 7.5mx 10° 2.4 Wacer 5.98 x LO® 2.2
Agzebtone - arptone 2
100( 3 =505 nm) 0.0062x10° L. 100 ( A =505 aa) 0.0952%10 L.0
ATt tang 2 Aectong . ’ 1
1008} 2562 am) 0.025Ix10 0.9 100X =552 n=) 0.005 xIQ 0.72
isTc 23°C 1_
baﬂ.znaunqﬂ:_JJt

Saolv.Con&. {(1V/V)

Agg.Cons. (&)

Solv.Conc, (1v/V] Agg.Cans. ﬁrn_ agg.Numpcer (n}

woter . 8uxx 0’ 2.0 Hater J.9meax 107 2.0
Ao tohe . 7 Acetaonag ]

1001 X =605 A} 0.D050%33 0.% rod| A =605 nm) 0.00 40x1D 0.5
Acetone ) : . hccrong z

100 A w562 nm) 0.0040x10° 0.7 LEO [N =562 nm} 0.0030=19 o.7




Table (2} Thermodynasic barumeters for pinacyann?l chiaride,

A
a4

T= 291 "C - 18°C

Salvent = 303 e
tL v/

LG As Ag AS Ag &as Ag a5 e

Kl /emlie J/degsrole Kl/male J/deqgimale KJ/mole Jfdegs Ki/male Jidegt Fl/male

eole mle

L0 =27.1% +30._5¢ 27521 +30.28 -27.52 +30 .29 -28,00 +30.65 ~18.19
ﬁp:nnﬂ.u
At Gl5om., ~1-16 =~37.44 -1.52 =35.58 -1.78 =15.29 -2.42 =J4.40 1264
a5 -1.54 . A.gs -1.72 31.14 2.5 -2 -l.de -23.18  -l1.49
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PROLONGATION OF STORAGE PERIOD OF PEAR FRUITS
THROGUGH INACTIVATION OF CERTAIN ENZYMES BY
USING ETHYLENE-INHIBITING SOLUTIONS

By |
M. KORD AND T. HATHOUT

Ky
Afsﬁﬂisz-r

&hylene-mhlbmr_gg mms sich as n-
qopylagallate, silver milefe and benzothiadiazole at -
different concentrations were spraycd on pear ree at 10, 15

~ days after full bloom. The fruits were barvested at maturity.
Silver nitrate and benzothiadiazole at 100 mg L-!
concentration were found to be most effective in slowing
down the polygalacturonase, cellulase and melic
dehydrogenase enzyme activities of the fruit after harvest

- and during storage at 0&1°C temperature and 90-95 percent
telative bumidity. These prolonged the shelf life of the
fruits. . .

INTRODUCTION

Pear is one of the popular fruits. Though it has fauly good shelfhfe_ o
but still it is desirable to further cn.hance the shelfhfe so that the fruits may .-
be available for longer penod for consumption and also can fetch ‘better
price. Several post-harvest treatments like use of calcium compounds,
| elhjdcric—inlﬁ biﬁn'_g ‘solution S, storage in perforated polyethylene bags and

use af growth régulatois are reported to extend the storage life c{ffruifs
(Ahlawat et al, 1984, Banik et al., 1987, 88; Sﬁ'lg_h, 1988, Kumar and
Chauhan, 1990 and Chattopadhyay et al, 1992).
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The fruits at maturity undergo an increase in respiration and cthylc'nc.
praduction accompanied by marked changes in composition and texture
such as cnzyme synthesis, flesh sofiening, conversion of starch to sugars
and synthesis of volatiles etc. The soflening of fiuit fissue during ripéning is
an important process affccting the edible quality of fruit as well as the
length of time for which they can be stored (Knee acd Bartley, 1981).
Textural changes sre tesult of the changes in the struciure and composition
of the cell .wall. The enzymes involved in sc_-fterming of fruits are
polypalacturonase (PGS} and cellulases (Kuee, 1973, Bartley, 1978: Huber
1983). The respiratary enzyme, malic debydrogenase is an impommtu
mifochondrial enzyme and its activity is reported to increase during ripening
of apple (Hulme g1 21, 1964). Sofiening of the fruits also oceurrs duning
storage as a sesult of which the keeping quality of the fnut is ‘reduced. In the
present Investigation, an’ attempt has been made to study the effect ef )
preharvest appf:c;non of ethylene inhibitors of the polygalaturonase,
cellulese and malic dehydrogenase activities of delicious pear during cold
storage witha wew to reduce the sof‘en.mg and i merove the l"cspmg, quahty

of the ﬁ'mts and to pm!ong their storage penod.
MATERIALS AND METHODS

Pear trees (ijms communis L.) of umform size snd wgour were
selected in Dana Fam, El-Nobban-ya, 151 Kﬂo Calro-Alex way. In each
tree, 3 well spaced uniform branches with aversge to g,oud crop load were
sciected for pre}\arvest sprays. These branches constituted three rephcahons
for each treatinent and the expcnmcnl was laid outin randomized block

design. Two sprays of ethylene inhibitors viz. n-pro-pylgallate (100, 200

L]
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and 300 mg LY. AgNO; (25, 30 and 100 mg 1) and benzothiadiazole (25,
50 and 100 mg L-1) were given to {he pear fruits and surrounding foliage o
the selected timbs at 10 and 15 days after full bloom {(These concentrations
\Qérc used on apple fiuits by Mahajand and Chopra, 1992). The control

plents were sprayed with water.

Fruits wefe harvestl:d at matunty and packed in standard size
mrrucat.ed fibre bpard cirtoon and stored iri cold chamber maintained at 0+
1°C and 9095 percent Ielahve humidity. Tea ﬁ'tutSpe.rrephcanon from
each treatment were | drawn at 0, 90, 150, 180 and 210 days ofstorngem;d '
used to study the potygalacturon.ase (PG) cellulase and ‘malic
dehydrogenase enzyme al:tmu_es,

PG and cellulase enzymc astmtxes were. determmcd acoord::igto the
methods dnscnbad by Abeles and “Takeda (1990), _and Mahadevan and
Sridhar (1982) PG was extracted from pmr fruits by homoge:ﬂsmg 10 gof ]
tissue with 50 mi of 0. 5M BQUECUS solutmn of sodium chioride, Then ".
passed ihrough four layers ‘of cheese cloth and ccnmfuged at 10,000 g for
20 minutes at 4°C. 'I'he supernatant was used assou.rce of e.nzyme The’

nzyme reaction mixture consmted of 2 ml of enzyme. extract 4mlof7

_ odJum ‘polypectate in s.odmm aoetatc-acenc acid ‘buffer (pH 5.2) and I'mi

of acetate buffer (pH 5.2). The contents Were rruxed lhoro_ughly and

~ “incubated at 37°C. {or 16 hours. In a similar way lhc assay ofcellulas;e was

performed usmg carboxymelhyl u:lIu‘Iosc (CMC)assubsn'ale Rest of the:

procedudral stcps are the same as descnbed for PG acnwty

-
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Malic dehydrogenase activity was délémﬁ_ncd following the redugtion
of oxalcacetic acid with coupled oxidation of NADH to NAD* (Mallick and
. Singh, 1980). The enzyme activity was expressed as change in OD per

mitiutes.
RESULTS AND DISCUSSIOGN

A glimpse 1o the data on PG activity (Table 1) revezled that it was
quite low at the time of sampling, increased with the storage upto 150 days
and then declined towards th_g: _eﬁd of the S’amplin‘g. The PG activity was the

 lowest in AgNO, (100 mg L) and benzothiadiazole (100 mg L-1). Control
" fruits on the other hand recorded the maximum activity upto 150 days and_
" thereaftera sharp decline was observed

The polygﬁlactumnase. due to the:r ubiguitous distibution and their
temporal association with ripening are most ofien implicated in the wall
| " metabolism respansible for soflening (Huber, 1983). Softening of the fnut
during 'ﬁpéning .is' normally accompained by an increasé in the
concentratlon of soluble pectic polysaccandes (Banley and Knee, 1982;
'. Huber, 1983) Hobsen ¢ e al__ (1984) observedadccrcasc in PG activity of
 silver thiosulphate treated tomato fruits, w}uch is also confirmed in the~
present study. They further suggested that silver may be involved in*.
" . mhlbmon of PG actmty by bmdmg to the sites for cthylene aCtIOI‘I

-

The celfutase activity a1 harvest was fow in AgNO; (100 mg Lty -
- reated fruits. The activity increased very slowly upto 150 days and then ~
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declined gradually till the last sampling date. The control fruits on the other
hand showed rapid decline in thisregard.

Cellulases are responsible for the hydrolysis of celluloge to plucose.
Knee (1973) has reported the loss of wall cellulose in sonie fruits during,
ripeﬁing Abeles and Takcda (1990) have more recently reporied that the
‘slower steady los_s of flesh ﬁmmess of .a‘pples_may be caug;e_d by the

~ continued action of cellulase alréady present in the fruit. However, Bartley
© (1976) sugeested that pear has no cellnlase activity. The lack of detailed
informetion regarding the great numbers and specificity of fruit cellulases

renders any attempt to 'asé.igx a specific role to these enzymes in ripening,
pun;ly speculative (Huber, 19'83).

- The malic de.hydmganase activity was Iow in those fnnts whlch were. '

sprayed ‘with AgNO; and ‘benzothiadiazole (50 and 100 mg L), These

tmatments slowcd down thc enzyme activity. The slowmg down of malic
dzhydrogenase activity in some fruits may be attributed 1o the retardation of |
gerobic respu'at:on and intermediafory metabolism i in which the TCA cylce
substrales are mvolved (Pncc and 'Ihmann 1954)

From the data 1[ is obvlous that mlver nitrate and benzoﬁuad: azn]e at
100 mg 1 conccntrauon were found to be most eﬁbcuve in slowmg down ;
the polygalacturonase cellulasc and ma.hc dehydrogenase gnzyme actm tles "

during storage and 0. these are the most cﬁ'ecuve in prolongauon the

sto"age penod
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Table (1) Effect of Enrs.cnmn %vrnmnos of ethylene Ew&:oa n_a ﬁawmm_mnaaauﬁ and cetlulpse Eﬂn Lnas:nm om

. pear stored at 0+1°C and 90- cm.x_ relative humidity.

nn:p_m._.wn

mo_mmm_monqoumma _
Treatments, Days in storage Days in storage .
0 S0 150 180 210 0 90 150 180 210
Conrol 165 248 312 218 174 112 122 132 . 94 8.0
n-Propylapallate S _ _ _
100 mg L 15.1 22,1 28.4 22,0 173 il.4 12.3 13.1 - 93 " 83
200 mg L+t 148 216 256 227 1726 105 112 1.8 9.5 8.4
300 mg L1 137 218 278 226 1727 105 1.0 116 = 9.7 ‘B.6
LSD 5% 1.004 1239 1.132 0.213 0067 0.137 0.081 0066 - 0,068 0.038
1% 1.566 1.958 1732 0334 0103 1199 0129 0102 0.108 0.060
Conifrol 164 249 3L 214 179 - 114 12.1 13.5 9.5 8.1
AgNO; - o _
25mpL-t 13.8 20.9 26.0 227 18.6 9.7 10.2 105 . 93 8.5
50 mg L1 il.9 183 24.8 22.9 18.5 5.0 9.5 102 9.6 8.3
100 mg L*) 11,5 17.8 24.7 23.8 18.5 8.4 9.0 10.3- 9.8 3.9
LSD 5% 6817 0.2 0.731 0275 0374 0284 0417 0352 0.831 0.113
1% 1.283  0.449 1,155 0.428 -0.587 0442 0.654 0.553 1.280 0.179
Control 165 249 312 217 178 113 123 133 93 80
Benzothiadiazole _ _ . _
25 mg L1 .13.6 19.8 25,6 23.2 17.7 9.6 10.2 114 9.2 8.8
50 mpg L1 12.0 18,7 24.6 23.4 18.2 9.0 0.9 10.2 0.6 8.9
100 mg L-1 11.3 18.1 24.8 23.7 18.4 8.9 9.3 1.1 99 9.0
LS. 3% 1.063 0980 1.087 0593 0984 1132 0976 0966 1365 0783
i 1648 1,548 1711 1,559 1528 1,766 1533 1507 .2.1°r 1708

- ————— —

| gy b i =
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Table (2). Effect of preharvest application of ethylene inhibitors on malic
dehydrogenase activity of pear stored at 0+l °C and 90-95%

relative humidity.
Days of storage Malic dehydrogenase -

. Treatments - 0 90 150 180 210
-« Control - ' 0079 0135 0190 0065 0.020.
n-Propylagaliate - K B e

© 100mg Lt 0.072 0132 0.8 0.083 0.031

200 g L-1 : 0.068 0130 0.184 0.086 0.028

300 mg L1 _ 0.065 0.127 0.178 0089 0.029

LSD 5%. 0.012 0021 0.009 0004 0.019

1% 0.019 0033 0014 0.006 0.030

_ Control 0079 0135 0190 0065 0.020
AgNO3 . o S e

C 2mgl-l 0065 0121 0167~ 0.074 0025
50 mg L-! 0,062 0109 0.158 0.081 0.029°

- 100mg L1 0058 0.095 0131 0085 0033

LSD 5% . 0.010 0.018 0.011 0006 0014
1% 0.016 0.028 * 0.017 ~ 0.0i0 0.022

Control T 0079 0135 0.190 T 0065 0,020
Benzothiadiazole _ : o _

25mgL! - 0061 0107 0155 0080 0,028

SomgLl 0.059 0103 0.127- 0.085 . 0.030

100mgLt - . 0055 0075 0119 0087 0036
LSD. - 5% 0002 0019 0018 0.003 0016
1% 0,003 0029 002§ 0.005 0.025
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SYNTHESIS AND EVALUATION OF SOME PEPTIDE
CHAINS USING THE LIQUID PHASE METHOD

AS BIOLOGICALLY ACTIVE SUBSTANCES

Fatma A. El- Mariah

Department of Chemistry, University College for Girls,
Ain- Shams University, Cairo, Egypt

ABSTRACT

Some peptide chains different in lengthes and sequences were synthesized using poly-
ethylene glycol as polymeric support and t-butyl oxy carbonyl group as N-terminal
group. p-Bromoethyl benzoyl chioride was used as anchoring group. 18 crown ether-6
was employed to catalyse the esterification of the first amino acid to the anchoring
group.The yield of the esterification was improved 1o 955% in case of Buryl oxy car-
banyl (BOC) Glycine and 79.2% i case of BOC Tyrosine. The sirategy of the liquid
phase method was employed.

The antimicrobial activity of the pure synthesized peptides were 1ested after cleavage
of the polymeric support agoinst two Gram + va bacteria, two Gram-ve bacteria, two
Sfilamentous fungi and yeast.

INTRODUCTION

The liquid phase method of peptide synthesis using soluble polyethylene
glycol was introduced by Baver et al. (2,

Since then, several biological active peptides have been synthesized us-
ing this method. It offers many advantages over classical and solid phase
methods of peptide synthesis. The use of an insoluble support as COOH-
terminal protecting group, as realized in the solid-phase synthesis by Mer-
rifield™, enables easy separation of excess reagents from the polymer-
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bound peptide but suffers from inherent deficiencies induced by the poly-
meéric, heterogeneous matrix. The use of soluble polymeric supports was
devisad to eliminate some of the short-comings of solid-phase synthesis
while retaining the ¢normous advantages of a polymer-mediated synthesis.
From the great number of functionalized linear polymers available, poly~
ethylene glycol (PEG) proved to be mast compalible with respect to the.
- physical and chemical properties necessary for “liquid-phase” strategy®-%.
The liquid-phase method, as developed by Bayer et alMis therefore pri-
marily based upon the use of PEG, which can be regarded as solubilizing.
polymeric protecting group, as the COOH-terminal “liquid support”™.
Viewed from the cbemical methodology, liquid-phase synthesis is identical
to classical solution methods, however, the presence of a solubilizing mac-
romolecular protecting group affords (i) higher solubility of peptides during
stepwise synthesis and (ii} facilitated separation of low- molecular- weight
compounds from the polymeric peptide ester.

The present work represents the synthesis of five peptides chains using
liquid phase method, aiming to study their antimicrobial activity towards
two Gram + ve bactena, two Gram - ve bacteria, two filamenrous fungi and
yeast.

RESULTS AND DISCUSSION

The following peptide chains were synthesized using the liguid phase
method: :

1. H-Glu-Ala-Leu-Val- Lys-Gly-OH.

2. H-Leu-Tyr-Leu-Val-Cys-Gly-OH.

3. H-Lys-Val-Tyr-OH.

4. H-Gly-Ala-lzu—Tyr—Lw-Cys—CﬂyTOH.
5. H-Gly-Ala-Len-Tyr-Cys-Gly-OH.

These peptides are co-valently bound to monofunctional pmthyl-ené “
glycol monomethyl ether (PEGM) of molecular weight 5000, The esterific-
tion of the polymer with first amino acid was catalysed by 18 crown-6/67
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in DMF at 60 °C, which was found to be the best condition for quantitative
esterification. The incorporation of the first amino acid with p-
bromomethyl benzoyl polyethylene glycol monomethyl ether in this re-
action was resulted in 95.5% yield in case of BOC Gly and 79.2% yield in
case of BOC Tyr. Without using of this catalyst the yield of esterification
of these two amino acids were 79% nad 68% respectively. This avoid any -
undesirable side reactions.

- All the synthesized peptides were chromatographically separated and
-purified. Analytical controls’ were carried out after each step of the syn-
thesis, purity were indicated by amino acid analysis and thin-layer chrom-
atography. All the amino acids were BOC-protected at 0 -amino greup.

The BOC-group was removed by treatment of MPEGA-peptide for 30
min with trifluoroacetic acid-dichloromethane (1 : 1) using (10 ml) of the
deprotecting agent per (1.0 g) MPEGA- peptide. The volume of th solution
was then reduced by flash evaporation to an oil and the polyethylene gly-
col-peptide was precipitated by the addition of anhydrous ether under vig-
orous stirring. The mixture was stirred over 15-30 min at 30°C, the pre-
cipitate was filtered, washed with ether, and dried under vacuum. The
coupling reactions were carried out by symmetrical anhydride method®
applying excess anhydride component. To this end, the BOC-protected
amino acid derivative was dissolved in a minimum amount of dich-
loromethane and the solution was cooled to 0 °C, equivalent of di-
cyclohexylcarbodiimide (DOC) in 2 2 M stock solution of dichloromethane
was added and the mixture was allowed to stand 30 min at 0 *C. The pre-
cipitated dicyclohexylurea was removed by filtering the anhydride solution
directly into a flask containing the deprotected aminocomponent in dich-
loromethane.

The extent of coupling was mentioned first by qualitative UV test on
‘hin-layer plates. Quantitative ninhydrin tests™ were carried out after iso-
iation of protected poly ethylene glycol- peptide by precipitation. The pur-
ity was tested after each step by thin-layer chromatography. ’
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The amino acid analysis of the synthesized peptida:

1. H-Glu-Ala-Leu-Val-Lys-Gly-OH

Glu Ala Val
calculated: 1 1 1
found: 0.89 0.97 1
2. H-Leu-Tyr-Leu-Val-Cys-Gly-OH

Leu Tyr Val
Calculated: 2 1 1
found: 2 0.78 1
3. H-Lys-Val-Tyr-OH

Lys Vi Tyr
Calcnjated: 1 1 1
found: 1 1 0.8

4, H-Gly-Ala-Leu-Tyr-Leu-Cys-Gly-OH

Gly Ala Leu
calculated: 2 1 2
found: 1.9 1 1.98
5. H-Gly-Ala-Leu-Tyr-Cys-Gly-OH

Gly Ala Tyr

calculated: 2 1 1
found: 1.91 1 0.78
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Biotogical Actlivity:

The antimicrobial properties of five pure synthesized peptides were test-
ed after cleavage of the polymeric support against two Gram +ve bacteria
(Bacillus subtilis and Staphylococcus aureus), two Gram-ve bacteria (Es-
- cherichia coli and Psendomonas aeruginose), yeast (Candide albicans) and
two. filamentous fungi (Aspergillus_niger and Penicillium chrysogenum).
. Resulis in the presemt investigation indicated that no inhibition zones
caused on the growth of all tested microorganisms by the water soluble
pure peptides at all applied concentrations (500, 1000, 5000 and 10000
ppm). By increasing the incubation period the tested microorganisms were
grown on the water soluble synthesized peptides. It can be concluded from
these results that the five tested synthesized peptides have no activity
against the tested bacteria and fungi, and the tested microorganisms may
use these peptides as nutrient substances.

EXPERIMENTAL
1. Amino- acid Analysis: (By using Beckmann Unichrom Analyser)

0.1 (uM) of the peptide was hydrolysed by 3-4 ml 6 N HC1 in evacuated
sealed tube for 24hr at 110 °C. Then the solvent was removed in vacuum to
give a residue analyzed according to Moore method('®.

2, Thin-Layer Chromatography {TLC)\%12)

. Thin-layer chromatography is useful for estimating the purity both of

starting materials for liquid-phase peptide synthesis. TLC plates may be
~ spread using Brinkman Silica Gel G or Silica Gel H, both give essentially
the same Rf’s.

Thin-layer plates used were Merk Silica Gel 60 with and without fluo-
resence indicator. The plates were developed by Ninhydrin solution (300
mg Ninhydrin dissolved in 100 ml n- butano! and 3 ml Acetic acid!!314)

Solvent system used is 1- butanol: acetic acid: water (30: 10: 10)

(2351




3. Synthesis:
5.1 Synthesis of BOC-amino-acid!is :

A suspension of (0.05 molz) of the amino acid and (0.055 molg) of BOC:

azide!'® in (10 mi) of water and (10 ml) of dioxane, was placed in a vessel, . -

of a pH-stat(autotitrator}. The reserveir of the pH-stat was filled with (4N)
NaOH. The pH control of the instrument was advanced to the point where
conlinued uptake of base indicates that the reaction is proceeding at a rea-
sonable rate. A few amino acids will react at pH 8.5, and most at pH 9.8, 2
few require pH 10.2 for a reasonable rate of reaction. The reaction is usual-
ly completed in a few hours, although the reaction with certain amino acids
is quite sluggish and may requires more than 24 hr. The end of the reaction
is indicated by cessation of base uptake, Extraction of the solution 3 times
with ether to remove unreacted azide, then chilling the agueous phase in
ice, the reaction mixture was then acidified to pH 2 with HCl in a pH-stat,
then extracted 3 times with ethyl acetate. The ethyl acetate extract was
washed 3 times with small portions of water (saturated NaCl solution for
water-soluble derivatives), dry over MgSO,, and evapourate under reduced
pressure.

3.2 Purification of MPEG;

MPEG was dissolved in a least amount of distilled methylene chloride
and reprecipitated by dropwise addition of dry ether under cooling and vig-
orous surring. The precipitate was filtered, washed with dry ether without
suction. The process was repeated several times till pure crystalline sub-
stance was obtained and dry under vacuo for 2 hr.

TLC; Rf= G, solvent system 1- butancl (30), acetic acid (10), water (10).

123¢6)




-7
3.3. Synthesis of p-bromomethyl benzoyl chloride” :

3.3.1, Synthesi-s: of p-bromomethyi benzolc acid:

Benzoyl peroxide (0.2 g) and N-bromosuccinimide (17.8 g; 100 m.mol)
(recrystallized from hot water ) were added to a suspension of p-toluic acid
(13.6g; 100 m.mol} (recrystallized from CHCl;- MeOH) in dry benzene
(100 ml). The mixture was heated under reflux for 24 hr. Removal of the -
solvent in vacuo gave a white residue which was suspended in (100 mi) of
boiling water, collected by filtration and washed with boiling water (4 x
100 ml). The crude product was dried and recrystallized from hot MeOH to
give pure acid (17.5 g, 81.4%): mp. 225-227°C (Lit. 224 - 226°C)""® Anpal
caled. for CgH,BrO,: C, 44.68, H, 3.28; Br, 37.15 found : C, 44.50; H,
3.18; Br, 37.02.

3.3.2. Synthesis of the acid chioride:

(10.75 g; 0.05 M) of p-bromomethy! benzoic acid was refluxed with
(0.075m) thiony! chloride for 6 hr, the excess of the thionyl chloride was dis-
tilled over a water bath. The product was crystallized from Pet. ether (60 -
80%) to give the pure acid chloride (10.05 g. -90%) mp 57°C (Lit. 56°C){!%).

4, Esterification of p-bromomethyl benzoyl chloride with MPEG:

(50 g, 10mM) MPEG and (7g, 30 mM) p-bromomethy] benzoyl chloride
were dissolved in (500 ml)} dry toluene and refluxed in a three necked flask
in nitrogen atmosphere for 24 hr. The excess of toluene was distilied under
vacuo till the total volume becomes (60 ml) after cooling, the product was
crystallizd by dropwise addition of dry ether during vigorous stirring, then
. filtered, redissolved in methylene chloride and reprecipitated by dry ether.
The last step was repeated twice 4ll pure product was obtained.

TLC; Rf = O, solvent system l-butanol (30), acetic acid (10), water (10).

5. Synthesis of BOC amino acid potassium salt®® ;

(1.0 g) of a BOC amino acid was dissolved in a mixture of ethanol (6
mi), H,O (4 ml) and 1.0 equivalent of a (1.0 N) KOH solution, the solvent
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wis removed by azeotropic distitlation in the presence of toluene and dried
1n vacuo over PO, the resultant hygroscopic white salt was used without
further treatment. :

§. Coupling raaction of potassium ealts of BOC emino acids with p-
bromomethy! benzoyi polyethylene glycol monomethyl ether (MPEGA] cat-
alyzed by 18- crown-&:

6.1. Coupling reaction of p-bromomethyl benzoyl polyethylene glycol mono-
methyl ether with different BOC amino acid potassium salts:

A mixture of (1 mM} BOC amino acid potassium salt, (2.61 g; 0.5 mM)
MPEGA and (0.279; 1 mM) 18-crown-6 were dissolved in DMF and re-
fluxed for 48 hr at 60°C. The reaction mixture then, dried under vacuo and
the residue was dissolved in CH,Cl, and reprecipitated by dry ether with
cooling and vigorous stirring. Then, the product was filtered, dred and re-
dissolved several times in CH,Cl; and reprecipitated by dry « ther 6l chro-
matographically pure product was obtained. The yield of incorporations are
about 100%.

For cleavage of BOC group, 12 g of MPEGA- bound peptide dissolved
in (120 ml) TFA CH,Cl, (1:1) and the solution was stimed for 30 min at
RT. Then, the reaction mixture was distilled under vacuum, the produced
oil was dissolved in CH,Cl, and the product was precipitated by dropwise
addition of dry ether under cooling and vigorous stirting. The pure product
was filtered and dried vnder vecua, yield 91.7%.

TLC: Rf = O, solvent l-butanol (30), acetic acid (10), water {10).

5.2. Cupling reaction of Gly with the second amino acid:

(2 mM) MPEGA- Gly was dissolved in 20 ml dichloromethane, in an-
other flagk, (10 mM) of the second amino acid was dissolved in (10 ml)
dichloromethane and cooled to 0°C, 0.48 equivalent (5 mM) of di-
cyclohexylcarbodiimide dissolved in dichloromethane was added and the
mixture was aliowed to stand for 30 min at 0°C while stirring. The pre-
cipitate of dicyclohexyl urea was removed by filtrating the anhydride solu-
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tion directly into the flask containing the deprotected amino component in
dichloromethane with slow stirring. The above solution was neutralized by
N-methy! morpholine i1l pH=7, then the solution was concentrated fo about
- (10 ml} and stirred over night at RT. The product was precipitated by drop-
wise addition of dry ether under vigorous stirring while cooling, then the
product was recrystallized twice till pure crystals were obtained. The
conpling was controlled by quantitative ninhydrine test.

- TLC; Rf = 0, solvent system !-butanol (30) acetic acid (10), water (10)

other amino acids were coupled by the above described method.

7. Investigation of antimicrobial activity:

The antimicrobial activity for each of the five water soluble synthesized
peptides at different applied concentrations (500, 1000, 5000 and 10000
ppm) were investigated against 2 Gram +ve bacteria (Bacillus subtilis and
Staphylococcus aurens), 2 Gram-ve bacteria (Escherichia coli and Pseudo-
monas_aeruginosa), two filamentous fungi (Aspergillus niger and Pen-
jcillium chrysogenum) and yeast (Capdide albicags).

The bacterial tested organisms were cultivated on nutrient agar medium,
where as yeast and moulds were cultivated on malt extract agar and Cza-
pek’s Dox agar media, respectively aceording to Harrigan and McCane@D,

The antimicrobial activity of the studied peptides were assayed by meas-
uring the inhibiion zones of microbial growth caused by known volume of
the water soluble peptide. The method was essentially as foolows:

Petri-dishes containing base layer of (2%) agar in water and an upper
layer of the specific culture medium seeded with the tested microorganism.
Hold glass microfibre filters discs (0.6 cm) with saturated known volume
(0.1 mI) of each different concentration of water soluble peptide put on the
surface of the medium. Then, the plates were incubated at 37°C for 2 days
for bacteria, and at 28°C for 4 days for yeast and fungi, and the diameter of
inhibition zones were measured.

(239)
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Thermal and spectroscopic charactemzatmn
of the products obtained from the reaction
-between Mn-Carbonate and Ammoniuain
Dichromate at different temperatures

By
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Pure and mixed Mn-Cr oxides were prepared from the reaction
between manganese carbonate and armmonium dichromate with molar ratios
of 3:1, 1:1 and 1:3 with respect to Mn203:Crp03. Thermal decomposition
for each of the mixture and the pure compound was studied using DTA and

. TG techniques. Pure and mixed salts were thermally treated at temperatures

of 250°C, 500°, 750° and 1000°C and characterized by means of x-ray,
diffraction analysis and IR absorption spectroscopy.

The results obtained revealed that the then;xal treatment of mixtures at
-250°C produced a well crystalline MnCO3 and/or Cr-oxide phases depending
on the éomposition of the mixture. At 500°C, poorly crystalline Mny03,
Cr03 'and amorphous manganese chromate intermediates were detected.
Further increase in temperature of treatment was accompanied by the
formation of Mny.4xCrxO4 compound in all mixtures. This compound
decomposes at temperatures just lower than 700°C to form crystalline phase
of Mn304 and Crp03. '
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Introduction

Many binary oxides are widely used in catalysis(!-4). These binary
svstems were found to be more c:«Itaiytically active than their separated oxide
compoﬂe11ts(5=6). In catalysis, it is well known that the activity of oxide
catalysts depends on many factors, such as methods of preparation,

caleipation conditions and the interaction occurring between the different

components of the catalyst, the latter is a very important factor and many -

investigations are cited in the literature concerning this subject(7‘9).

In the present investigation, we studied the effect of temperature on the
interaction between manganese and chromium salts in order to characterize
the different products obtained at various temperatures of treatment. The
techniques employed in this work were DTA, X-ray diffraction spectroscopy
and IR absorption spectroscopy. .
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Experimental

The starting materials used in this investigation were pure ammonium
dichromate and manganeses carbonate from BDH grade. Mixtures of molar
ratios 3:1 (I), 1:1 (I) and 1:3 (II0) with respect to CrpO3:Mn203 were
- prepéred by mixing and grinding the salts. Each one of the pure ammonium
dicliromate, manganese carbonate and their mixtures I, I and III was heated
at temperatures of 250°, 500°, 750°, or 1000°C for 4 hours.

Thermal analysis for each of (NH4)2Cr207 and Mn-carbonate was
carried out using DTA and TG unit of the NETZSCH Gertebau simultaneous
thermal analysis system (STA 409, 6.223). The rate of heating was 10°C

min-1.

The X-ray diffractograms of the samples were taken on a
diffractometer Philips (Holland)} with a scintillation counter and plus height
analysis at 35Kv, 14 mA using Co-target radiation. The spectra were scanned

 at rate of 2°min-1 in 20,

IR spectra of the samples were recorded on a Beckman infrared
spectrophotometric unit using the KBr disc technique.
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Result and Discussion:

The thermal analysis diagrams for pure manganese carbonate, Fig. 1,

show that the compound starts to decompose by losing the dehydration water

2t temperature range of 100-250°C. The weighing Joss = 29% occurring at

temperature rang of 300-400°C refers to the decomposition of Manganese

* carbonate to MnO3. This oxide dissociates to MnpO3 (weight loss ~ 9%) at a
temperature range of about 450-500°C, The decomposition of MnCO3 can be

represented as follows:

<300°C ,
MnC03.0.5H)0 =sevmeremm >MnCO3+0.5H0
Loss = 7%
300-400°C | ,
MaCO3.+ 1/2 02 —~—seeeemeu> MnOp + CO9
' Loss = 22%
> 400°C
MOy — ~> Mn03 + 0.502
Loss = 5%

_ The ammonium dichromate decomposes thermally in several steps,
Fig. 2, with a total weighing loss of ~ 65%.

The decomposition steps observed here agree with those reported by
EZ-Eldin(10).

o



=200°C

- 4NH4)2C07 memmemreees > 4Cr(OH)3 + 2CrO3 + 2CrOOH
+2NH3 + 3N2 + 6H0
~200°C |
20103+ 12CO0H  wrevmeeeee> 0,5C103 + 0.25C2(Cr207)3
: +0.25H20 +0.250
~250°C
1.5CrO0H memeem——> (.75Cr203 + 0.75 HRO
>3500C - .
1Ko+ o) Y—— —>0.25Crp03 +0.1250
k _ >350°C
0.25Cr(Cr207)3 semmmemeemne=> Crp03 + 112507

To identify the phases formed during the thermal treatment, the X-ray
diffraction spectra for pure MnCO3 heated at different temperatures 250°, |
500°, 750° and 1000°C were recorded and summarized in Fig. (3,4 and 5). ~

For sample heated at 250°C, crystalline phasg of MnCOj3 (d-values
1.76, 2.17, 2.84 and 3.66 A%)(11) was only detected. While the heated
samples at temperatures of 500°, 750° and 1000°C showed crystalling
tetragonal phase for MnyO3 (d-values 2.49, 2.76, 3.08 and 4.22 A®Y(12), The
crystallinity of this phase increase with temperature. At temperature of

.. 1000°C, crystalline phase of Mn30Q4 (d-values 1.49, 2.10, 2.54 and 4.86

wm—— % o~ m —— e W e JR— - —_—— e Y o TemEmew

A%)(13) could be detected beside the phase of Mny03.
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The X-ray diffraction pattern of heated ammonium dichromate sample
at 500°C, Fig. 3, support the above thermal decomposition results which
showed the formation of Crp03 at 500°C(14),

The degree of crystallinity of CrpO3 increases with increasing the '
heating temperature, Figs. 4 and 5,

The X-i'ay diffraction pattemns for the mixture samples (I, II, IIT) heated
at 250°C showed the absence of any crystalline phases. The disappearance of
the patterns of crystalline phases of MnCQ3, which was observed in case of
- pure sample can be attributed to the interaction occurring between MnCO3

and the composition products of ammonium dichromate.

 For all mixtures heated at S00°C, the X-ray diffraction patterns showed
crystalline phases of Mny03(12) and CrpO3(14),

At temperature 750°C, crystalline phases of CrpO3 and Mn304 could
be detected. The formation of Mn30y4 at 750°C could be explained as a
result of certain reaction to form Mn3., CryQ4, which is then dissociate to
Cr203 and Mn304, (at 500°<T<750°C).

> 500°C | . 750°C
Mrn-oxide + Cr-oxide -=--=«-=vr-—- ~> (M3.xCry07) ~——r- —>Cn03
+ Mn304 + X03
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The mixed oxides of Mn3.xCryxO4 was also detected as a result of the
reaction between manganese carbonate and chromium nitrate at about
500°c(15),

" The x-ray diffraction patterns for the mixtures heated at 1000°C
showed an increase in the intensity of patterns for crystalline phases of
Mn30y4 and Cry O3, :

Figs. 6,7,8 and 9 illustrate the IR spectra for pure and mixed
manganese and chromium salts heated at different temperatures. Fig. 6 shows
the IR spectra of the pure salts and their mixtures heated at 250°C. The bands
appeared at wave lengths of %1810, 1437, 1087, 870 and 728 cm-! indicate
the presence of carbonate group, The increase in the concentration of
chromium in the mixtures led to decrease inter:isity of the manganese
carbonate bands and at the same time an increase in the intensity of the
cormesponding bands of chromium oxide at 1100, 710, 650, 570, 555, 440 and
407 cm-l, The IR-spectra for pure Mn-carbonate heated at 500°C showed
the disappearance of carbonate bands of pure Mo-carbonate and the
appearance of new bands at 1150, 980, 845, 690, 610, 485 and 410 cm-1
which are characterized for MnpO3.” .

- For mixture samples heated at 500°C, the IR spectrogram showed a
broad band pointing to the presence of some sort of chromates, which formed

as a result of solid state reactions between manganese carbonate and

ammonium dichromate, The IR spectra of calcined mixtures at 750°C showed

¥
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bands corresponding to Crp03 and Mn3Qy4. Further increase in temperature,
1000°C increases the intensity of Cr03 and Mn3QO4 bands, which
confirmed the results obtained from X-ray. ]
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Figure Captions

Fig. I:

Fig. 2

Fig. 3:

Fig. 4:

Fig. 5.

. . Fig. 6:

Fig. 7:

DTA and TG of manganese carbonate,

DTA Iand TG of ammonium dichromate.

X-ray diffraction patterns of ammonium dichromate, manganese
carbonate and their mixtures calcined at 500°C.

1-CryO3 2- Mny03

X-ray diffraction patterns of ammonium dichromate, manganese

carbonate and their mixtures calcined at 750°C.
1- Cry03 2- Mn03 3- Mn504 .

X-ray diffraction patterns of ammonium dichromate, manganese
carbonate and their mixtures calcined at 1000°C.

1- Crp03 2-Mn03 3- Mn304

IR-spectra of ammonium dichromate, manganese carbonate and their
mixtures calcined at 250°C.

IR-spectra of ammonium dichromate, manganese carbonate and their
mixtures calcined at 500°C, - '
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Fig. 8: IR-specira of ammonium dichromate, manganese carbonate and their
"~ mixtures caleined at 750°C, |
Fig. 9: IR-spectra of ammonium dichromate, manganese carbonate and their

mixtures calcined at 1000°C;
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CHEMICAL CONTROL OF SOME

- - TOMATO AND PEPPER DISEASES .

Mona -1-Fahd- Zeinab-H-Kherilla and Amany-;i-%’oﬁssr}f.
Botany Depatment - Women's college -Ain sha.ms'-u:iivershy-_ '
Cairo - Eygpt .
Abstract

The test of eleven systemic and non-systemic fungicides was carred out in
laboratory and pots . three fungicides narnely Benlate , Quinolate and Rizolex-T. were
used in concentrations 3,10,20,50,100,250 and 500 ppm to control growth of
Fusarium gxysporum fsp. Iycopersici and Fusarium solani and eight ﬁmgic?des namely
polyram, Topsin M, Trimiltox - forte, Nemispore , Tridex , Sandofan , Ridomil MZ
and Dithane M45 were used in same concentrations to control growth of Alternaria

solani,
It was found that the lethal effect of the different fungicides used increased with

increase in concentration till at 500 ppm., no growth was observed and also at 250

ppm when quinolate and benlate were used .

Seeds of seven CVS. tomato were used ; Castle rock, Strain B, Redstare, Super

Marmmend, Super Queen, Icc and Val icc.
It was found that Strain B CV.of tomato was resistant to.wilt symptoms while Ice,
Redstar and Super Queen showed high susceptibility to wilt infection .

Rizolex-T. followed by Benlate showed high efficiency for many CVS. used when
the effect of different fungicides on the length of r_oo.t system was studied, while
Quinolate gave maximum cfficiency when the effect of 'E:liﬂ"erent fungicides on length
of shoot was studied. '

Two CVS. of tomato Tce end Super Queen and two CVS. of pepper California

wonder and Yolo wonder L were used in planting in infested soil with 3% rate of

Fusarum golani, other groups of sceds were treated with the tested fungicides at
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recomended dose of each . It was found that the percentage of pre~emergence damping
off was high and the maximum number of survival plants was ohtained when seeds of
tomato and pepper were treated with Rizolex T. and Benlate, respectively.

; Two CVS. of tomato ; Castle rock and Strain B and two CVS. of pepper California

wonder and Yolo wonder L. was sprayed with Aternaria golani. It was found that
maximum efficiency was observed when Trimiltox forte and Sandofan were used and
the-efficiency in number reduction was found to be 91.26 and 91.00 respectively for
Castle rock CV. but in case of Strain B CV. Sandofan followed by Tridex and Ridomil
showed maximum activity reach to 95.67, 95.06 and 91.31 respectively , In case of
pepper CV. Ridomil followed by Trimiltox showed maximum efficiency in reduction of
spots mumber.

INTRODUCTION
Fungicides have been used by numerous investigators for controlling tomato
diseases by several means of applications '.

Kalra and Sohi (1984) observed that the systemic fungicides inhibited growth of
E.oxysporum. The systemic fungicides Benomyl, Bavistin (carbendazim) and NF 44
(thiophanate-methyl) but not catixin, completely inhibited growth of F.oxysporum .

Difolatan , Dithane M-45 znd Thiram reduced it considerably but Diathane Z-78
(Zineb) and Blitox (copper oxychloside) p}oved almost ineffective .

Kamlesh et al. (1986) concluded that Blitox 50(copper oxychloride } was the most

effective for controlling Alternaria solani followed by Difolatan (coptafol) and Dithane
M-45 (mancozeb) and these may be recommended, especially during the rainy season.

, In field trials carried out by moeso (1991), captafol (Difolatan). chlorotholonil
(Daconil) and Fentin acetate (Brestan) gave the best performance in 1981-82; while
chlorothaloni! (Deconil), fentin acetate + maneb(as Brema), copper oxychloride +

- maneb + zineb (25 caprosan, copper salts + mancozeb (as Trimeltox forte) the most
effective in 198283 ,

The aim of the present study was to investigate the effect of some fangicides on
growth of Fusarium oxysporum, F.solani and Alternaria solani. Efficacy of these

(259)
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fungicides on domping - off and early blight an tomato and pepper plaats was also
studied .

Materiat and Methods
Izolation of the causal pathogens

the ceusal pashogens of tomato and pepper wilt and root rot diseases were isolated
from untreated seeds and diseased stems and roots of tonﬁto and pepper plants . The
untreated tomato seed CV. money maker and uatrested pepper seeds CV. Calfornia
wonder were obtained from Agricultural Research Center-Ministry of Agricultirre |,
Giza , Arab Republic of Egypt . The casual pat};bgen of early hlight was isolated from

infected tomato leaves from Ismaillia Governorate. P

Tomsto and pepper seeds and plants showing the characteristic wilt , root rot and
early blight symptoms ( Dimond et al 1952, Walker , 1957 ) were cut into small pieces,
surface sterfized , then transferred to the surface of PDA medium in petri dishes and
incubated at 28 for 2-4 days . .

The developed fungi were carefuly transferred 1o PDA slants . pure cultures were
obizined for each isolate using the single spore and hyphal tip ( Riker and Riker ,
1936).

Chemical Control
laboratory studies - effect on linear prowth

1

Effect of some fungicides on fungal growth of Fusarium - oxysporm , Fusarium-
sol~m and Alternaria-solani were studied. :

Eleven fungicides differing in their active ingredients as show in table (I} were
evaluated in vitro using 5,10,20,50,100,250 and.500 ppm. of active ingredient for the
poisoned technique usiog PDA medium { tohamy et al. 1991 ) .

Four petri dishes , of each fungicide , wére inocubated with the three fungi
Frsarjum Oxysporum , Fusaum solanmi and ;Altema:ia solni , petridishes were
ircubated at 28,28 and 2Sérespecﬁvely, growth linear diameter was measured daily
+until the contro] plates were coverad with fungus gfowth . for counting the spores, 10
rnl, sterilized water were added to each petri dish dnd spores were gently transférred
using a camel brush , : ' -

{260)




b) pots experiments

1) Effect of fungicides on early blight .

i . Two tomato CVS ( Castle rok and Strain B ) and two pepper CVS ( California
~ wonder end Yolo wonder } were sown in pots 30 cm. in diameter cortaining (1/1) -

sand-clay soil

+ Five replicates in case of tomato and three replicates in case of pepper were used
- «for every treatment . Seedlings , 21 days old , were inoculated using spore suspension {
100,000 spores / ml. ) of Alterparia solani .

.z [Plants in each pot were covered with muslin covers for 24 hours fungicides at
recommended dose ( table 1 ) were sprayed after 15,30 and 45 days .

2) Effect of fungicides on damping off and root rof.

Two tomato CVS ( Ice and Super Queen ) and two pepper CVS (California
wonder and Yolo woader } were plant_e;:l in soil infested with Fusarium solani . Pois
,30.cm. in diameter , containing { {/1) sand - clay soil , were infested with the fungus
at rate of 3% of soil weight , left for 5 days , then seeds treated with each of the 3
fungicides (table 1) , were planted with 30 seeds / pot and 5 replicates , in case of
tomato CVS. and 20 seeds / pot and 3 replicates in case of pepper CVS.

percentage of pre and post emergence damping off for both tomato and pepper
plams . and precemtage of survival plants were calculated .

3) varietal reactions :-

+  seven tomato CVS, were tested for thier reaction to Fusarium wilt - seeds were
planted in soil infested with the fungns F. oxysporum F.sp Iycopersici . Notes on wilt
were recorded at the end of the experiment after 3 monthes .

RESULTS
Fungicides were tested in the laboratory and on potted plants,

a) Laboratery experiments

1) Effect of fungicides on growth of Fusarium SP:-

A (261)
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~ "Results summarized in Fiy.(1) show the effect of different concentration of the
tht=e fungicides ; Benlate, Quitolate and Rizolex-T. on the growth of Fusatum
orvsogium £.sp. lvcopersici, fungal rowth was measured as diameter in ¢m. daily from
th= first day of incubation and until costrot plates were covered with growth .

It was found that Benlate and Quinolate were the most effective -on fungal
crowth followea by Rizolex. T. Diameter of colonies gradually decreased when the
‘conccniration of the fungicide was increased from 5 to 100 ppm. , while no growth
was observed at 250 and 500 ppm. i case of Benlate and Quinolate respectively.

Data in fig.(2) , illustrate the effect of the different concentrations of the three

fungicides ongrowth of Fusarium solani . It was clear that Quinolate gave maximum
effect when compared with Benlate and RizalexT. growth pradually decreased with
the increase in fungicide concentration , while no growth was observed at 250 and 500
ppuy. of Quinolate , while Rizolex.T. resulted in the least effect when compared with
Quinotate and Benlate . | |

2) Effect of fungicides on growth of A solank.

Data obtained (fig. 3) show the effect of concentration of 8 fungicides on growth
of Alternaria solnai at 25 Con solid PDA medium . Topsia at 500 ppm was the only
fungicide which completely inhibited growth of the fungus .

On the other hand | Rido.mﬂ MZ58 followed by Tridex at all concentrations resulred
in maximum reduction in growth of A solani . Also , Topsin followed by Trimiltox
forte were effective and followed Ridomil M258 and Tridex in their effect at al
concentrations . All fungicides used showed decreass in diameter of growth when
_;‘:bﬁcermﬁon was increased , However Polyram , Sandofan , Nemispore and Ditnan
M45 were the least effective

3} Eifect of fungicides on sporulation of Fusarinm Sp:-

Data illustrated (fig.4) show the effect of differemt fungicides concentration on
nmber of spores / ml. of Fustiunt oxysporum £ sp. lycopersici afier 10 days on solid
PDA medium. Number of spores /ml. decreased with the increase of fungicides
qoncentration , Quinolate followed by Benlate were the mast effective as no spores
were produced at 250 and 500 ppm.

N mEme—— o -
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“"Also , results in fig (5), indicate that the three fiunpicides were effective at the
different concentration on the number of total spores / ml of Fusarium solani .

- however Quinolate was the most effective ( no spores produced at 250 ppm )} followed
" by Benlate ( no spores produced at 500 ppm ), while Rizolex T. was the Jeast effective

(spores produced up to 500 ppm ).
Effect of fungicides on sporulation of A solani -

Results summarized in fig (6) show the effect of fungicides concentration on
number of spores / ml. of Alternaria solani after 10 days growth on PDA medium ,
Topsin M was the most effective as no spores were produced at 500 ppm . It was
followed by Redomil then Trimoltox which the least number of spores at 500 ppm
followed by Tridex then Polyram . Reduction in number of spores may start sharp esin
case of Tridex and Trimitox forte (6000 spores) at S ppm or gradualy as Dithane M45
(BOOO at Sppm) which may be considered the least effective on spore production . In
ceneral all fungicides in thier different concentraion affected spore production with
different degies .

Pots experiments R L

Effect of fumgicides on early blight caused by Alternaria solani :

Data obtained { fig. 7 ) illustrate the effect of spraying with 8 fangicides on the
number of spots on leaves of tomato CV. Castle rok inoculzted with A, solani after the
3rd fungicides application . Trimiltox and Sandofan resulted in maximum efficiency as
the percent age reduction of number of spots was 94.97 % followed by Ridomil MZ58
and Dithane M45 as efficiency or percentape reduction reach 91,26 and 91,00 % for
the two fungicides , respectivley (fig.7) . Differences between treatments were highly

significant . Also fig. (8) summarize results on the effect of spraying with the same 8

fungicides on the number spots on leaves of tomato CV. strain B . Sandofan followed

by Tridex and Ridomil MZ58 showed maxinum efficiency in which percentage of
- reduction in number of spots to the sprayed plant were equal and ivisane M45 showed

high efficiency as percentape reduction reaches 88.27 % .




In' case of pepper CV. Celiforria wonder and Yellow wonder L, Ridonil followed
by Trimiltox forte showed maximum percentage of reduction in mumber of spots
compared with the other fungicides (fig. 9) .

Effect on seedling damping off :

fi2.(10 & 11) show the effect of diffrent fungicides on seediing damping off of

tomato CV. Ice and Super Qeen grow in soif infested with Fusarium solani from the -

daia , it can be concluded that percentage. of pre-emergence damping off was more
then that of post -emergance for the two tomato CVS. Also , the least percentage of
dimping off and the highest percentage survival plants was observed when seeds of the
tomzto CVS.were treated with Rizolex T. between Benlate and Quinolate and between
Quiaolate and Rizolex T. for the two tomato CVS.

The same effect was also noted when seeds of the two pepper CVS. , California
wonder (fig. 12) and Yolo wonder L (fig. 13) were wreated with the three fungicides .
Percentage of pre-emergence damping off was more that of post-emergence Benlate
proved to be the best fungicides for seed treatmeit ; percentage of pre-emergance
damping off was the least and equal to 46.5 and 28.00 % for the two pepper CVS.,
respetiviey . Also, percentage of survival plants reashed the madmum when Benlate

wag used .

Effect of fungicides on tomato wilt caused by Fusrium oxysporum f. sp. Iycopersici

The effect of differcnt fungicides on percentage of infection with tomato wilt
iczase is summarized in table (2) . |
Tt can be observed that seed of Castle rok , sirain B , Super-Queen val Iee and Ice
CVS. with Rizolex T. at the rate of 3%kg resulted in the least percentage of wilt ,
‘while Benlate treated seed ( st rate of use 2g/kg ) showed the least percentage with
aupermannmend and red star .

- Further more diffrence between fungicides for length of root and ghoot table (2)

were significant-Rizolex T. followed by Benlate resuléed in highest length of root ,
while Rizolex T. resulted in highest length of shoot. defference between fungicides and

control were also significant .

(264)




DISCUSSION
_ From datz obtained , it was observed that diameter of growth was gradually

- decreased when the conceniration of fungicides used inereased from 5 o 100 ppm,

.
.

when:the effect of different concentration of different fungicides on the growih of the
{kree.isolated fungi studied in laboratory . T was also observed that no growth was

observed at 250 and 500 ppm. when Bealate and Quinolate were used to controlling

growih of Fusatium oxysporum f. sp. lycopersici and Fusarium sofani . In this case
Quinolate followed by Benalte gave the best control effect , Bechet & Lordach (1983)
and kalra & Sohi (1984 9) . in case of Alternarig solani , Ridomil followed by Tridex
gave the maximum reduction of growth . No growth was observed at 500 -ppm.
concentration of Topsin , Fadi et al (1985) . '

From the same experiment the number of spores were determined and it was found
that Quinolate followed by Benlate highly reduced the total number of spores /m!. after
7 days of growth of both £ solani on solid PDA medium . in case of growth of
Alternaria solani on solid PDA medium containing 8 different fungicides at different
cone. the total number of spores /ml. was highly reduced afier 10 days growth with
Ridomil followed by Tridex , Karla & Sohi (1984 a) and Fadi et al. (1985} .

pots experiment were caried out using the same group of systemic and nen -
systemic fungjcides to control different fugal diseases appeared due to artificial
infestation and from the data obtained it can be observed that Trimiltox forte and
Sandofan showen madmum efficiency in controlling early blight caused by A solani .
Also Ridomil and Dithane gave high control effect in reduction the number of spots
appeared after the third application on tomato plants CV. Castle . The percentage of
reduction reached 94.57 when Trimiltox used highly significant differences can be
observed from result obtained .

~~ . Sandofan , Tridex and Ridomil showed high efficiency in reduction in number of

spots appeared on strain B CV. of tomato plaw (95.67, 95.06 and 91.39) respectivly ,
Kemlesh et al (1986) and Moesa et al (1591) .

- - Redomil folowed by Trimiltox showed maximum effect in controlling the disease on

leaves , Rajagopal and Vidhyasekaram (1985) .

(265)
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Furarium solani which cause root rot of tomato and pepper plarits and Jeaded to pre

mnd post emergence damping off of seedlings , was also controlled with the szma

lungicides and it wes found that least precentage of damping off and highest

q:reentage of survival plants was obtained when lce and Super - Queen CV. of tomato

plants treated with Rizolex T. also high difference was obtizied when California

vrander and Yolo wondor L. CV. of pepper seeds were treated with Benlate , Bechet

and Iordach (1983) .

When the same group of fungicides was used to control vascular wilt disease of
tomato plarts caused by F. oxysporum , Yee ; Super Queen and Redstar CV. showed to
be highly susceptible to wilt disease , while strain B , CV. showed a resistance to wilt
symptoms . Rezolex. T. and Benlate gave high effect on fength of shoot system , Beihn
{1973) and Nikolaeva (1978) .
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Table (1): List of systemic and non-systemic fungicides

— —— - - - . .
Trede name Chemical constituent Manufcturer
Oxadixyl BZ + Mancozeb: 56%
1- sandofan 2- methoxy ~N- {2- oxy- 1,3 - :
oxazelidin - 3 - yl) &dcet - sandoz AG. °

2- Dithan 45

. {Mancozeb}
3- Quinclate
{Oxine~-Copper)
4~ Benlate
{Bepomyl)
5- Trimiltox
forte
- Rizolax -T
50% WP
7- Polyram
{Metiram)

8~ Topsin W 70
(Thliopphanate)

1.9~ Ridomil MZ 3B

10~ Nemispore

11~ Tridex

2,6 - xylidide.

1,2- ethanediybis = (Carbamo-
dithioato) [2~] manganese

Bis (guinolin - 8 - olato)
copper

Methyl 1-{butylcarbamoyl)} ben-
zimidazol =-2- ylcarbamate

207 mancozeb + 21% cupper salts

+ 6 stimulant additive

20% tolcofos-methyl + 30% thiram

o0-2,6-diclorc -4- methylphenyl
©,0- dimethyl phosphoreothiate *
Bis (dimethyl thiocarbamoyl)
disulphide.

Zinc ammoniate ethylenebis (di-

thiccarbamate) -pdy (ethylenebis
{(thiuram disulphide)

Diethyl 4,4 - (o-phenylene) bis
(3~ thioallophanate) .

Metalaxyl + Mancozeb

Methyl D,L ~N- [ 2,6 dimethyl-

phenyl)~N- (2~ methoxyacetyl) -
alaninate+ Dithiocarbamate

B0Y (16% Manganese + 2% -Zinc +
62% Bthylene bisdithiocarbamate)

49X TL + ethanediy bis= {(cCarba-
modithioate) {2~) manganesea

AG. . -

Rohm and Hass

Bayer

E.I. dupont

Sandoz AG.

Sumitomo +
chemical Co,

BASF, AG.

Nippon Scda
Co. . .
ciba - Geigy

.Lotus

Ron Blank
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Tsble ( 2 ): Effect of different fungicides on percentage of infeccion

with tomato wilc disease.

Fungicides Rate of Percentage of wilt
C use /ke. Castle | Strain | Super—- | Super~ | Valice | Redstan Ice
seed rock B parmmed|! Queen

F -Bénlate | 2 g. | 12.1 11.0 | 11.8 19.1 15.7 | 11.6 | 28.8
“guinolate] 3 g. | 14.6 9.5 | 18.8 24.3 18.1 { 23.9 | 33.4
| ‘Rizolex Tt 3 g. 9.1 5.4 | 14.2 14.9 12.6 | 16.6 | 22.1
| control’ | 22,7 | 1l4.7 | 27.0 35.2 | 23.4 | 30.5 | 4h.k
" LS =7t 0.138  0.130 0.261 0.131  0.133  0.264 0.262

‘Pable { 2 ): Effect of different fungicides on length of root system of
tomato plants grown In gsoil infested with P. oxysporus .

r I Rate of] .
Fqngicides use Jkg. Length of root {cm.) .
B Castle | Strain | Super- | Super- | Valice | Redstar] Ice
seed rock B [ marmmed Queen ) . .
Benlate | 2g.| 11.8 9.2 B.4 7.9 9.0 9.9 | 11.0
' Quinclat: 3g. | 1l2.7 6.3 | 11.2 7.0 | 9.0 B.8 | 10.0
Rizolex T 3 g.{ 16.0 8.2 | 8.4 8.3 12.1 | 10.2 9.3
Control 11.5 5.2 7.4 6.0 5.9 8.5 7.8
L.S.D = a.98 0.76  0.53 0.39 0.32 0.45  O.hé
'i'dble (' 2 )i Bffect of different fungicides on length of shoot system of
: tomato plant grown in soil {nfested with F. oxysporim .
.| mrate of .o o
Pupgicides _ Lengrh of shoot {(cm.)
1 vse !_kg' Castle | Strain | Super= Super— valice | Redstar] Ice
seed rock | B maramed Queen
Benlate’ | 2 g. 17.0 13.2 | 10.2 14,2 15,2 | 13.2 | 18.0
gqinolatej 3 g 12,8 | 9.4 | 14.2 13.9 | 17.0 | 13.0 { 17.3
Rizolex T 3 g. 15.7 9.3 | 11.2 15,2 | '20.0 | 14.0 | 12.2
Control’ | 11.9 8.3 | 10.0 13.0 13.5 | 12.3 | 10.5
L.S.D = 0.226  0.238 ©.226 0.302 0.272 0.130 0.228
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Effect of the herbicide "Treflan™ on the mitosis of

Vicia faha
By

Enaam M- Ali
*Department of Genetics and Cytology, National Research

Centre, Dokki, Cairo, Egypt.

INTRODUCTION

" « The toluidfne herbicide "Treflan® [«,x,x, trifluoro
Z;G—dinltro—-N,N—dipropyl =P-toluidine {trifluralin)] (Fig. 1),
contrela most grass and broad Jdeas weeds, Ballada et al. {1971},
Poole and ConoVer(1971), Harvey et al.(1972) and:Baskakov et al.

11982 . It used as a herbicide for weed control in soyabean

(Kudinov :1980).

Continuous use of pesticides may cause its accumulation
4n the soil. The aim of the present study 1s to evaluate the

ganotixic effect of pure Treflan dn Vicia faha plant.
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MATERIALS AND METHDQS

: Sterilized seeds of Vicia faba (var. Giza 2) and pure
Treflan 100 % were used in this study. The hetbicide was disscl-

ved in distilled water.

Two types of treatments were conducted.

I. Irrigation :
Seeds were soaked for 24 hrs. in tap water® then cultivated G
in 10 pots, (5 pots for treatment and 5 pots for centrol, each pot
contains 5 plants, i.e. 25 seedling for each treatment and control).
The plants were irrigated twice for one week once with the saturated
rpraflan” solution (390 ppm) and the other with water. The other
plants in 5 pote were irrigated twice with water and used as controle.

The roots were washed thoroughly with water cut and fixed, after one

week only.

IX. Seed-gsoaking :

Seeds were soaked in tap water for 24 hra, then soaked in
four different concentrations (390, 195, 97.50 and 48.75 ppm)
of the herbicide solution for another 24 hrs, contro; seeds were
soaked in distilled water. Seeds were germination iqlrelléa of ]
filter paper which were placed in containers with'tap.watar at
the bottom. Main roots were cut when they were about 2-3 cm in
length and fixed in 1:) acetic acid: ethanol for 24 hours and

A 1 N

thetroots were stored in 70 % ethyl aléqhql in a :éfi;gegator.

Five replicates {five roots) were performed for each treat-
ment and the control {one root from each pot of irrigated seeds

and one root from each roll of seed-socaked).

. (278)

T TR T AT TS . e = ——— - — o m— e ==




-Examination of the rcots was donz in permanent root-tip
squash preparations stained by the Feulgen technique.
T rabnormalities were counted in the different mitotic stages
+ {abnormal mitosis) and interphase cells. The-data were analyied

eccording to the t-test.

RESULTS AND DISCUSSION

~. Both, treatmentswith the herbiclde did not qffect the mitotiec
index in Vicia faba root tip-meristems (Table I). However, a sta
tistically signlficant percentage of abnormal cells was obgerved
in root mitosis after both treatments with the herbicide ({Table
II). It may be mentioned that other pesticides did ;ot affect
cell division but induced abnormal mitosis e.g. the insectlcide

"pursban” and “Methamidophos® (Amer and Farah, 1983, 1985).

Most of the abnormal cells were observed in the metaphase
and anatelophase stages (Table II). Bussein et al. (19841 found
also that the highest frequency of abnormal celle in Allium cepa
root=tips treated with "Trifluralin® were ohserved in the metapha

and telophase stagesa.

it s Treflan -treatments induced cells with chromosome abnormaliti

which increased in number as the concentration of the herbicide

jncreased (Table II).

-+. --Dlgturbed proymeta-and anaphases where the chromosomes aprea
s ,allover the cell comprised the main type of the induced abnormal-

1.itles after the two treatments (Table III, Fig. 2). The errangeme:

(279) ' -
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-1f chromatin~» threads was abnermal in the case of disturbed
-rophases (Compare Kabarity, 1966). Distuvbed meta- and anaphases
+ ay be due to the disturbance of the spindle apparatus, and so
the chromoscmes spread irregularlx‘a;l gﬁer the cell(Amer end B
aliy 71969), and(Selim,et al. 19311.- Disturbed meéaphaaes with
sontracted chromosome were observed (e g- Fig. 3). Such phenomeno;
"-ag observed after treatment with the herbicide isopropyl phenrl '
narbamatefstory and Hann).1967], Ortho- and Paranitrophenels (Amer

and Ali, 1969).

Prophase-metaphase stage where, the chromosomes retained their
arrangement as in prophase stage were also observed, and classified
ander disturbed type (Amer and Ali 1986) . Lagging and sticky chro-
1msomas were obgerved in a considerable percentage (Table IIT,

Fig. 4}.

It seems that the effect of "Treflan™ on the cells differs
i. the different plants. Grigorenko_EE al. (1986) mentioned that
= en maize grains were soaked in a solution of "Treflan" the main

‘rarrationswers chromosome fragments and bridges. In the present

; udy fragments and brLdgea were observed 1n a low percentage in
%2 two treatments (Table III, Fig. 5). Micronucleli were observed
‘v, a low percentage in eeed-soakéd treatment only. In the present
i* ady polyploid cells were not observed as Kabarity and Nahas,
12679) found in Allium root tip treatmentswith "preflan”, Sawamura
vad Jackson {1968) found alsoc that Trifluralin was mere toxic to

ricia faba than to Tradescantia cells.

(240)




SUMMARY

& .The effect of pure, Treflan has been studied on root-

, 4 mitosis.of Vicia faba plant (var. Giza 2}. Two types of treat-

a .Mentg yere conducted after the seeds were soaked in tap water

3 ;for,34}hours. I. Seeds were cultivated in pots theﬂ irrigated
. twice/weck once with Treflan solution {390 ppm) and the other
~wWith water, Control seeds were irrigated twlce/week with water.
.-;1- Seeds were ooaked for 24 hours in four différent concentxatior

of Treflan solution and water as control.

The two treatments induced a significant increase in the
percentage of abnormal mitoses, but did not affect the mitotic

index.

The types of the induced abnormalities were: disturbed
pro-meta-, and ana-telophases, lagging and sticky chromosomes.

Fragments, bridges and micronuclei were obsexrved in a Jow per-
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<iy3. (2-4): Disturbed metaphase (2),gldeht sticky metaphase(3), and'
telophase with bridge (4), after irrigated (2,4)
and seed soaked treatment (3).
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Isalation and Identification of Mycotoxins Produced

by Fusarium spp. and Alternaria solani

Zeinab H. Kheirafla, Mona 1. Fahd a::cf Amany A. Youssry
Botany Department, Women's College,
Ain Shams University, Cairg, Egypt

Abstract: .
Fusarium oxysporum_ f. sp. lycopersici, Fusarium solani and Altemaria solani

were isolated from tomato and pepper seeds and diseased plants, Fusarium spp. and
Alternaria solani were grown on ertificial media produced toxic substances which
increased in coocentration with the age of culrure. These toxic substances inhibited
growth of radicles or (hypocotyl, cotyledonary leaf and plumules) when seeds were
germinated in the filtrate of the fungus. Inhibitory effect of extract appeared to be due
primarily to phytotoxicity.

Swdies were extended to test the biological ectivity of fungal toxins. Toxins

produced by Fusarium spp. and Altemaria solani, at different temperatures, pHs, carbon

and nitrogen sources, inhibited growth of Bacillus megaterium and Bacillus mycoides
which differed in its toxicity to bacterial growth.

Fusarium spp. Secreted zearalenone and trichothecenes in liquid media.
Maximum amounis of zearalenone and trichothecenes were produced by Fusarum
oxysporum and Fusarum sglani at 25-28°C and pH 5.

. Growing Fusarium oxysporum on different carbon sources, amounts of

- zearalenone were in the order of xylose > sucrose > glucose » maltose > lactose >

- .'mannose. While, trichothecene amounts were in the order of glucose > maltose >

“. sucrose > xylose > lactose > mannose. In case of E. sofani the efficiency for toxin

production differ from F. oxysparum usiog the same carbon sources.

T Ammonium phosphate gave high'levels of zearalenone and trichothecene (24.73
and 92.35 pg/ml). In case of E, solani, zearalenone was high in presence of casein
(319 gg/ml). On the other hand, ammonium molybdate gave a high concentrations of

trichothecene.
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Introduction:
., The genus Fusarium comprised large complex group of fungi with ascomycete

- teleomorphs and contains numerous species that produce noxious secondary metabolites

and/or cause. serious plant diseases (Nelson el al., 1983 and Mazrasas el al, 1984).

A

Members of the genus have wide geographic and host ranges. Several species of
Fusgrium are 2ssociated with stalk rots (El-Meleigi el al., 1983 and Giibertson el al.,
1985), leaf spots (Schicber and Muller, 1968) and Fusarium wilt

«~ Several investigators have reported the natural occurrence of Fusarinm
mycotoxins, including Deoxynivalenol (DON), Nivalena! (NIV), Zearalenone (ZEA,
Zearalenol, T-2 and Trichathecenes, secondary metabolites of several Fusarium species,
as one of the causative agents of toxification of plants (Ueno el al, 1986; Lu ] al,,
1988; Luo, 1988 and Plattner el al, 1989). In addition, some kinds of Fusarium
mycotoxins have been suspected to be involved in human chronic mycotoxicoses, such
a3 esophageal cancer and Kashin-Beck disease (Hasia el al., 1983; Sokoloff, 1985; Jone
el 81, 1987 and Yang, 1989). Ueno el al.. (1975) and Bacon el al,, (1977) and Krivobok
el-al, (1987). They developed rapid ‘and sensitive methods for identifying toxin
production by toxicogenic strains of Fusarium cultivated in liquid medium.

Nemec ¢] gl., (1991) concluded that Fusarium solani (Mart) Sacc. produced at
least 11 structural related “naphthazarin” toxins, but did not produce detectable levels
of fusaric acid or trichothecenes, In culture naphthazarin toxins may be synthesized in
diseased root. .

A metabolic product of Altemaria solani, has been isolated, and identified as
.alternaric acid and zinnjol, which possessed marked phytotoxic. Alternaric acid

1 produced symptoms characteristic of early blight on fomatoes with feaf lesions,chlorosis
sand necrosis (Brian el al, 1951 and 1952; Pound and Stahmann, 1951 and Maiero el
al, 1991).
. Siler and Gilchrist, (1983) isolated phytotoxic fractions from extracts of necrotic
leaves of tomato plants infected with A. aftermata f. sp. Iycopersici (AAL); these

fractions were indistinguishable with those isolated from the pathogen AMemaria

- Cotty and Misaghi (1984) tested thirty one isolates of 10 pathogenic Alternarig
spp.. for production of Zinniol, a non selective phytatoxin. Whereas, Clouse el a,
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- {1985), developed simplified rapid procedure for the purification of 2 phytotoxic
metabolites (TA, TB) from cell free culture filtrates of the tomato pathbgen

Ahemaria alternata.

The study presented here has directed to investigate toxin production by the
tiree fungi, carbon and nitrogen sources on mycotoxins produced by ‘the investigated

funm.

Material and Methods:

1- Isolation_of funei:

Fusarium gxysgorum, Fusarium solani and Alternana solani were isolated and

identified (Kheiralla gl al., 1994).

2- Effect of toxins produced by F._oxvsporum,_F, solani and A, solani on_germination
of tomato and pepper seeds:

The three isclated fungi were grown on medium cc_ntaining 200 g glucose, 0.5 g

KCl, 0.5 g MgSO,, 1.0 g KH,PO, and 1.0 g yeast extract, and 1000 ml distilled water.

The liquid medium (100 ml) was dispensed in 250 m] Erlenmyer flasks,

inoculared with 1 mi fresh prepared spore suspeasion (10°-10°%) and incubated for one

and two weeks at 28°C for the two Fusarium spp. and at 25°C for Altemaria solani.

Fungal filtrates were used instead of water, to germinate tomato seeds (Kastle rock) and
pepper seeds (California Wonder). Seeds were placed on surface of sterile filter papers |
wetted with fungi filtrates in sterile petri-dish. For control treatment, filter paper was
wetted with sterile water. Percentages of germination, length of radicle and (hypocotyl,

cotyledonary leaf and plumules) were recorded.

3- Standards toxjins:
’ Standards of Zearalenone, Trichothecenes, Alterniol (AOH), Alternuene (ALT)

and Alterniol mobomethy] ether (AME)were obtained from Sigma Chemical Co., P.Q.
"BOX 14508, St., Louis, Mo 63178, USA and were used as reference standards.
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4 Extraction and toxin analysis; _
" .One ml of spore suspension from cultures of the two Fusarium spp. and

~ Alterparia solani (10° /ml} were added to 100 ml of liquid medium in 250 ml
» Erlenmeyer flasks. The flasks were incubated ar different temperatures or fungi grown
on medium with different pH, carbon or nitrogen sources. Mycotoxins extraction and’
quantification were carried out using the method of A.Q.A.C. (1984).
- The culture filtrate or whole culture was extracted twice in separatory funnel
. «_ with.an equal volume 50 ml of ethyl acetate and the second extraction with 50 mi
., chloroform, Sodium chloride was added during shaking. The combined extracts were
filtered over an hydrous sodium sulphate. The extracts were combined and evaporated
to dryness on a rotary evaporator or under Ritrogen to a small volume (1-2 mi).
Purification of mycotoxins were carried out using SEP-PAC silica cartridge. Water
Associates, Inc., Milford, MA, 01757. The final extract was then evaporated and stored
at 3-5°C, to be used for microbial assay and chromatographic analysis.

All residues were analyzed by dissolving in 0.2 ml acetone or ethyl acetate or
chlnmfonn-ac.cton; (9:1 v/v), spotiing on thin-layer chromatography (TLC) sheet 13179
silica gel without a fluorescent indicator, activated at 110°C for 30 min, and
development in unlined, unequilibrated tanks containing 100 ml solvent. Zearalenone
end trichothecenes were determined eon plate according to the method of Gimeno
(1579). Initially, the plate was developed with hexane-ethy]l ether-acetic acid
(70:30:2 v/v/v) subsequently the plate was developed with hexane-ethylacetate (1:3 v/).
Plate was detected under UV light (365 and 254 nm} which appeared a5 a preenish blue

y fluorescent spot under shortwave, and confirmed by spraying with a fresh soluuon of
v : 3084 sulphuric acid in methano! and then heated for 16-20 min at 120°C. Zearalenone

turns yellow and then brown, trichothecenes gave a blue colour.

. -- Alerniol {AOH), Alter munomethyl cther (AME) and Altermune (ALT) were

determmed on plate using developing solvent which include chloroform-acetone

+.(88-12 v/v) end toluene-ethy! acetate-formic acid (5:4:1 w/w/v). The compounds were
«+ visible as blue spots under long, and short wave UV light, AME and AOH being .

« brighter under the latter. AME and AOH spots remained fluorescent blue after spraying .
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with 50% ethznolic sulphuric acid, but changed to greenish fluorescent-after.spraying.
and heating for 3 min at 100°C.

The intensity of the mycotoxins were measured with DESAGA CDq, fluirodensi-
‘ometer at an excitation wave length of 365 uin and emission wave length of 443 nm;
The amount of mycotoxing cxtraction was the mean of three replicate samples on one

TLC plate, and each spoi was scanned twice.

3- Toxicity test and_Biological assay:

Biological assay for toxicity was carried out using Bacillus megaterium strain
1057 end Bacillus mvcaides EMCC 1084 (Ain Shams University, Microbiological
Resource Centre, Cairo, Egypt). The organism was grown jo 10 ml tryptone yeast
glucose broth {TYG) Stott and Bullerman, 1975) for 24 h at 37° and then transferred
to saline (0.85% w/fv NaCl), diluted to & cell density of approx 10° ml. Aliquots 0.1 ml

were inocufated on (TYGA) plates, B. megaterium for Fusaria Ioxins, while

B, mycoides for Alternaria toxins. The plates were dried at 30°C for 60 min. To sterile

filter-paper discs (5 mm diameter) 25 pl toxin extract wes applied, {25 p! chioroform
in control) After drying, the discs were placed on the inoculated plates which were
incubated at 10-15°C for 1 h and then at 37°. After 24 h the widih of the zone of
inhibition round the edge of the disc was muaasured in duplicate experiments with
2 replicates for each extract concentration.

Statistical analysis was done using the complete randomized design in factorial
arrangement {F-test). The least significant difference (L.S.D.) was used for comparing

treatment means (Snedecor and Cochran, 1980},

Results and Discussion:

Fusarium spp. and Altemaria solani, when grown under artificial conditions,
produced toxic diffusible substances which increased in concentration with the age of
culture. These toxic substances inhibited growth of the radicels or (hypocotyl, cotyled-
onary leaf and plumules) when seeds were placed in the filtrate of the fungus.

Data in Tables (1 &2) show the effect of toxins produced by E. oxysporum and

A, solani on germination of tomato seeds. 1t is clear that percentage of germiration was
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~lower when tomato seeds were treated with filtrates of these fungi 25 compared with

,control; (water). Alsa the lenpth of seedlings radicels and (hypocotyl, cotyledonary feaf

i and plumules) were less than control after the different periods of germination. Filtrates

, produced by these fungi were more toxic when fungi were incubated for two weeks

5. compared with one week period. Percentage of germination decreased from 60 o 50

and from 70 to 60 incase of F, oxysporum and A. solani respectively. '
+. The toxic effects of toxins p;'oduced by E. oxysporum and A, solani at different

.incukation periods when tested on the growth of pepper (hypocotyl, cotyledonary leaf :
and plumules) and radicle length decreased with increasing the incubation period 6l
two weeks which were sensitive to phytotoxins Table (3 & 4). Also, percentage of
germination decreased from 70 to 60 émd from 90 to 80 when pepper seeds were treated
with the two weeks old filtrates of F. solanj and A, solani compared with the filtrates
from one week old cultures.

Gi;wth of hypocotyl, cotyledonary leaf and plumules was retarded and did not
appear till after 6 days from the start of germination, i.e. reached 0.3 rum on the 6* day
compared with the length Bypocotyl, cotyledonary leaf and plumules incase of control
(15.6 mm) Teble (3), using filtrate of one week old culture of E. solani and A. solani. .
Where 25 no hypocatyl, cotyledonary leaf and plumules appeared till th 8% day ie.
length was 2-3 mm and 3-3 mm incase of F, solani and A, solani, using the filtrate of
two week old culture, length of pepper radicle was affected by the fungal filtrate, The
reduction in radicle length of the treeted seeds reached approximately half that of the
contral.

R These data show that all fungi isolates hes the potential to produce phytotoxins

which caused deformation of hypocotyls, chlorosis of cotyledons and stunting of

" seedlings. These toxins could be absorbed by the root after formation in the rhizosphere,

.or could ke produced within the root cortex by invading pathogenic fungi, causing wilt
or vessel plugging,

w .7 Resulls are in agreement with those obtained by Nemec el

al, (1977) and
Nemec, (1978) who reported that toxin produced by F. solani, was readily spread
.. through the cortex and stele of rough lemon fibrous roots, causing growth reductions

:-and chloresis. Only inorganic salts and glucose, which would be available in the root
- (295)
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cortex ere tequired for the elaboration of these toxins. F. solani are known to vary
widzly in toxin production (Kem and Naef-Roth 1963).
Appearance and spread of toxin-generating strains miay be random, or may be -
favoured by changes in nutritional status o stress of the piants. Toxins praduced by F.
“solani are known to disrupt piant metebolism by inhibiting anacrobic 2nd oxidatives
decarboxylation reactions, (Kem el al., 1970). o
Wedelnik, (1993) reported that & purified toxic substances, beloaging to the
trichtthecenes, zearalenone and fusaric acid eroups, at corcentrations of 100, 10 and
1 o/ml, were phytotoxic on seeds of 12 varieties of Medicaro sativa (Lucerse) and

Trifolium pretense, Fusaric acid and acetoscirpenol at 100 g/ml had the most inhibitory

effect on germination, followed by deoxynivalenol and H 1-2 toxins. Trichothecenes
were significantly more phytotoxic than zearalenones. These toxins also caused
deformation of hypocotyls, chlorosis of cotyledons and stunting of seedlings.

Results in Fig. (1-4) indicate tbe biological effect of different funpal extracts
produced at different temperatures, pH, carbon and nitrogen sources on the growth of
Bacillus megatedum 1057 and Bacillus mycoides EMCC 1084 as a possible biol:;gical

confirmation for detecting toxins.

Toxins produced by F. oxysporum, F. solanj showed the highest inhibition zonss,
at 28°C and pH 5, while toxins produced in media of pH 3 and 9 had [ower effect on
both bacteria, Also, sucrose and glucose were the best carbon sources, and led to a
higher inhibition zones in case of F. oxysporum and F. solani respectively. Bacillus
megaterium showed more irhibition by toxins produced by the two Fusarium spp. when
using casein and ammonium chloride as nitrogen sources.

In case of A, salani, the highest inhibition z’ohe for B. mycoides wes detected .

-at 25°C and at pH 7, while toxins were not detected whep the investigated fungi were
incubated at 40°C, Also, glucose was the best carbon source for growth and: production

of toxins by A, solani and led to higher inhibition Zones Fig. (1-4). On the other hand,

toxins produced by A, solani showed inhibitory effects on B. mveoides and was more
pronounced in case of ammonivm molybdate and ammonium chloride.
Statistical analysis of the previous data showed significant differences among the

different factors under study. The biological effects of zearalenone and the F, series
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-7 _were widely discussed by Mirocha el al, (1971). Zearalenone was nor-mutagenic to

‘Salmonella typhimurium in the Ames test Zearalenone showed a namow range of

£  czhiibacterial actvity limited to some Gram-positive aercbic spore-forming bacteria.

- i~ Alternaria toxins (AME, AOH and ALT) were toxic to Bacillus mycoides and Hela

« ¢ -cells, and weakly toxic to mice when edministrated as a single dose (Betina, 1984),
" #» - ¥ Fusafum spp. secreted zearalenone and trichothecenes ito the medium when
"t ‘prown in liquid cultures at different incubation temperatures, pH, carbon and nitrogen
¢.-sources. The results in Table (5) indicate that the optimal temperature for both
" zearalenone and trichothecenes production by F. oxysporum was at 25°C (15,27 and
169.02 pg/ml), while the total toxin levels was 184.29 ug/mi. In case of F. golani,
meximum amount of tﬁchmhecena: (32.19 pg/ml) was detected at temperature 28°C
while the greatest levels of zearalenone 10.43 ug/ml was observed at 25°C. At 25°C,
maximum production of total toxins was 39.34 ug/ml. Data in Table (5) show that
trichothecénes were the most frequently detected mycotoxing while zearalenone was
present in low levels. _
' The effect of pH on toxin production by both E. oxysporum and E. solani is
summarized shown in Table (6). The greatest amounts of both tichothecenes and
:zearalenone were achieved at pH 5. No toxins were detected for both fungi at pH 3.
. Resuits in Table (7)show the effect of different carbon sources on the production
of zearalenone and trichothecenes. The amounts of zearalenone produced by F.
- pxysporum were in the order of xylose™ sucrose> glucose> maliose> Jactose™ mannose,
while for the other toxin, trichothecene, the amounts were in the order of; plucose>
“maltose> sucrose> xylose> lactose> mannose. Generally, the best carbon source for
“total toxins production (72.64 ug/ml) was glucosé. a3 compared with the other
carbon sources.
o - Incase of F. solani, the efficiency of toxin production differed for F, oxysporum,
using the same carbon sourced. The amounts .of zearalenone were in the order of
< xylose> glucose> mannose™ maltose> lactose> sucrose. While for the other toxin,
trichothecene, the amounis were in order of maltose> xylose> sucrose™ mannose>
glucose> lactose. The lowest amounts toxins, produced by F, solani, were detected

using lactose as a carbon source,
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p+  Teble (8) shows the effect of concentrations af the hvo toxins produced by F,
oxysporum in presence of different nitrogen sources. Ammonium phosphate gave high--
fevels of zearalenone and trichothecenes; 24.73 and 92.35 pg/ml respectively. While
-casein resufted in high levels of trichothecenes were [ower than ammonium phosphate. -
In case of E. solani, there was a high concentration of zcaralenone in presence. of
casein, 319.03 ug/ml. On the other hand, using ammonium molybdate; d high concentra-
tion of trichothecenes was detected, 183.68 pg/ml.°

Much attention should be devoted to the natural occurrence of trichothecenes
together with zearalenone and the combined effects 'of these toxin on . human health,
Thrane (1586), detected, zearalepone, T-2, HT-2, diacetoxyscripenol, necsolaniol,
deoxnivalenol, fusaranon, produced by 114 Fusarium isolates. Also Krivobok el al,
(1987) detected citrinin and zearalenone, 4 toxigenic from Fusarium spp. grown in
liquid medium,

Datn obtained in Table (9 & 10) show the effect of temperature and pH on
quantities of Altenoil monomethyl ether (AME}, Alternoil, {AOH) and Altenune (ALT)
toxins produced by Alternana solani. The higher quantities of AME, AOH and ALT
were produced at 28°C. Also, [arge amounts of total toxins were produced at 28°C,
white, the lowest amounts of toxins were detected at 35°C. Meanwhile, at pH 7 higher
amounts of total toxins were produced, 134,38 pg/ml Table (8).

The production of the various mycotoxins by A, solani in the different carboa

sources are given in (Table 11). It was observed that the high amounts of AME were -

detected in the presence of the order xylose> sucrose™> mannose> lactose> maltose>

2 glucose. while ALT was detected in the order glucose> xylose> sucrose> mannose> -

,maltose> lactose. A high concentration of AOH was recorded in the presence of glucose -

followed by xylose.
The results in Table (12) indicate that the greatest amounts of (AME) -were -

bbserved in ammonium molybdate and ammonium sulphate 0.8 pg/ml, whife the .

naximum (ALT) was observed in the presence ofcasein, (AOH) production followed - - -

a similar pattern. Generally, casein and ammonium malybdate were the most favourable

- nmitrogen sources for mycotoxins production by A, solani Where a5, ammonium
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chloride, ammonium phosphate and ammonium sulphate, showed lower efficiency for
toxin production.
’ Toxin production by a given fungius has been shown to depend on different

environmental factors. Inadequate storage conditions, such as high moisture and warm

temperature (25-30°C), can create conditions favourable for the growth of & funpus and

production of mycotoxins {CAST, 1989).
The trichothecenes mycotoxins are potent inhibitors of protein and DNA

‘synthésis in eukaryatic cells, and the bone marrow, thymus and intestinal epithelia are

the tirget organs Ueno, (1987). Only limited mutagenic activity of the trichothecenes
has been demonstrated in severs! short-term tésts, such as the Ames test.

Zearalenone (ZEA) [6-(10-h§droxy-6-ox0-m$-] undecenyl)-Bresorcylic acid
p-lactone] is an oestrogenic secondary metabolite produced by various species of
Fusarium, which causes hyperestrogenism in swine as well as in other mammals (Schub
and Glawisching, 1980).

Alternaria is one of the most commonly occurring postharvest fungi in the decay

of.plants including many fruits and vegetables. In human foods, studies indicated that
some of the mycotoxins produced by Alternaria, such as altemariol methyl ether (AME)
and temizonic acid (TA), could be high in apple and tomato products, (Jelinek el al.,
1989), Mycotoxins produced by Alternaria include dibemz [a] pyrone-type toxins, such
a5 alternariol (AOH), AME, altenunene, tetramic acid types of metabolites, such as TA
and perylene derivatives, such as altertoxins I, 1T and I, Crude extracts of A, alternata
have been shown tg be positive in the Ames test, Scott and Stoltz, {1980).
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Tablz {4 1: REfect of tezin profieced by Rosariom ozvsporyy £.¢p.
Igcopersicy and Altergariy solani from ome week oid

culture. on growth of tomate seadlings .

lengti of radicia [va.|| Lesgih of plusnie f2a.§ Geraination

Trzatpent | Tiys afcer cereinsticd Dass after persipatied H

z i) &0 k| 27 i) & €

1 L6 ] L1837 B0 B 5.5] B3 66,02
2 LE |13 1ns 0.0 b0 4.3)06.0]2%.6 16,00
531123 ] .6046.0 | 200,00

[
oy

contrel | 6.0 |18.6j243]3

*]- Beads waterad with B, oagscorem Ffltrate.
1. 3seds watered with A, solanf Hltrate,

t Poptrol sfeds vataced with sterils water

Teble { 2 ): Bifect of tosin produced by Fasariue oxpsporua . sp.

Tycopersici and Aiteroarfa soiani froa gwo wzels oid

cyliuce, o growth of tomato seedilngs,

length of radicle (ea.§ leagth of plusnia {ea.| Germisstics

Traaresnt Days aftar gerlmtm{ bess ajter perainazinn i

T e 6] 8] 2t oty

Control i.lle!.ﬂ WA 3] LI|E3 18060 6.0 e6.06

1 267 .6{ S.00TL0F B.6) §.6) 3.8) 16.8 30,40

! 28000 ) 1530000 6.0] 76] 6| 15.0]  sbG

4t~ Seads watered with F. cxpsporom fiderate,
*2- Szeds watered with A, soland filtrate.

* Contrel‘seeds watared with scerile witer
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Taale | 3': BEfect of toxin preduced by Pustriug colan awd Aiterniria soland

from o2 week old culturss. on growtd of pepser sasfiings.

Length of vedicie ian.§ Zspoth of piwaul2 Je2.y Gerainaticn :
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AR I T A T I T (I I O A 2 -
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F; i) LEpULG1LED 06y L3 ) B 0.0
fortrol L3123 LGy b RILISE( .0 Ei‘.ﬁi‘.‘_ {
*}- §2pd5 waered wich I. selanl iltrate.
#- $eads watered with A, solanl fillrate.
* fentrol sesds watared with sterile water
¥
L]
Table 14 1; BEfect of ffltrates produced by I_u_g[__m__s_d_@ wd Alternaria solgni P-f'

ireg two waeks olé cultura, en prowih of pepper szedings.

tength of radicie I1zn.Y ienoid of pluaule (£3.Y Giraizaticn

Treafzent Lays aiter esreigatien Deys after perainiticn i

H ] 3 ] Iy 4 ]

1 nb| A6 B3J14,0) 0.G) 6.0l 6.0 E2 0.63

i 23] S0 80Ky 6.2f 0.6f 6.6] 33 @0

Conirol LIP3 T0.6 102,51 0B 3.3 5.5 20D 50,00
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able { 5 ];'Effect of temperature on concentration of toxins produced by

it two Fusarium speciles .

-

— ; -
- o- Temperature Toxin production ug./ml. i Total toxin
»":* sFungus ¢
: c Zearalenone Trichothecenes ug./ml.
,‘_ ‘:r "_:
F. oXysporum 2 1.012 .58.540 59.952
- 25 15.265 159.020 184.285
28 " 12.749 61,675 74.424
as 1.803 45,531 47.434
F. solani 20 8.685 10.715 19.404
. 25 ©10.42% 12.347 22.176
28 7.1562 32.150 35.340
35 1.333 6.058 7.431

fable ( 6 -): Effect of pPH on concentration toxins produced by two

Fusarium species.

Toxin production ug./ml.

Total toxin

T

Iy

R

Fungus . PH : i .
i Zearalencne | Trichothecenes I ug./ml.
F. oxysporum 3 0.000 0.000 1 0.006
| 5 18.230 88.030 106.260
| 7 1.211 36.043 37.254
 F. solami 3 0.000 0.000 0.000
| 5 15.145 13.871 29.01|5_
7 8.780 9.147 17.927

(309)




72): Effect of different carbonr sources. on concentration of toxins

- - -

produced by two Fusarius species . .
carbon Toxin production ug./mi, |Tetfal toxins|
) rungus — —_——t - -
o sources Zearalenone | Trichothecenes ug./mk,
! . Sy fEL.
: .
jjj AYSROrUn Sucrose 34.957 19.725 5¢.752
i Glucose 18.917 53.727 72.544
] .
- Lactose 5.950 7.451 13.401
by
A Maltose 16.812 33.830 50.642
Mannhose 3.352 4.392 7.744
Xylose _ 31.080 16,900 47,580
s5olani Sucrose 1.379 62.272° 63.651
Glucose 8.415 43.702 52.118
, Lactose 1.860 22.283 24,143
Haltose 2.301 88.682 90.983
Mannose 2.440 53.78 ' 56.220
Xylose 8.500 71.18&0 79.680
1
|
!
|
-
o
S
i'.;.'i'!
-4
1
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;'QEble {"8): Effect of

produced by two Fusarium species.

e

different nitrogen sources on -concentration of teoxim

» N

Total toxir

>y

. Nitrogen Toxin preduction ug./mi.
: .o ¢ FUDQUS, f -
' T sourcas ‘Zearalenone | Trichothecenes ug./ml. :

"°F. oxysporum * | Amm. chloride 19.750 2.172 21.922

' | Ana. molybdate 10.789 7.024 17.813

Casein £.210 49,452 55.6p2

Amm. pheosphate 24.731 52.349 117.080

i Amn. Sulphate 5.013 4.554 9.577
F. salani jhAmm. chloride 9.410 4.638 14.048
Amm. molybdate 15.650 i83.677 199,317
casein 319.028 53.549 372.580

{Anm. phosphate 12.200 35,261 47.461

{Amm. Sulphate 14,085 2.062 16.167

|
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2{"¢): Effect 'of temperature on concentration of toxinms produced

by Alternaria solani.

;smperature . Toxins (ug/ml.} §o£;l~toxius
C AME ALT AOH . ug./ml. _f'f
20 79.200 0.880 | 36.552 115.632 g ;_Q_,.»
25 57.€00 2.350 126.734 . 186.88%
28 . 144.800 2.497 153.480 . 310,777
35 48.000 0.5900 48.000 96.500

* pME= Alternoll monomethyl ether
* ALT= Altenune

* AQH= Alte:noil

1+ {10): Effect of pH on concentration of toxins preduced by
* Alternaria solani
Toxins {ug/ml.} : Total toxiné
pH
AME ALT AQH ug./ml.
5 83.200 1.100 15.790 100.050
7 168.000 D.383 16.000 184.383
9 11.200 2.680 18.410 32.250

« AME=z Alternoil monomethyl ethar
* ALT= Altenune

* AOH= Alterncil
(312
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Table ( 131: Effect of different carbon sources on concentration of toxins

produced by Alternncla eclani.

Carbon Todin production ug.fol. Total bexins
EOUICES AME ALT AOH ug./ml.
‘ Sucrose 261.088 10,540 37.55 ag9.092
: Glucose 0.128 57.135 45,250 103.514
Lactose 160.450 0.136 18.5945 175.531
Maltoss 82.590 1.018 19.548 103.154
Manmose 164.240 2.208 5.355% 171.803
Iylose 305,984 18.440 42.710 327.124
. * pME = Alternoil monomathyl ether
* ALT » Altenune
= ACH = Alternoil

yable [12): Effect of different nitrogen scurces on concentration of toxins

produced by Alterneria golani.

Mitregen Toxit producticn uc. /ml. Total toxins
sources AME ALT AH ug,/al.
Amm, chlorids 0.080 4.880 T.B32 12,792
Amnm. molybdate 0.800 3.640 22.428 26.806
. casaln 0-264 14.420 54,493 §9.187
' ’ M-;. pPhosphate! a.560 0.056 ) 15.531 16,347
Ann. Sulphate 0.800 . 1,580 11.3E0 13.760

* AME ¢ Alternoil mopomgthyl ethar

* ALT = Altenune

* AOH = Rlternoil
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