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EXPLICIT ORTHOGONAI, SYMMETRISED SPIN STATES : FOR
GENERAL INTERNAL CASES (Letier)¢
By
N. G. EL-SHARKAWY
Helwan University, Cairo, Egypt.

ABSTRACT

In a previous work by the author (ref. 6) a simple explicit expansion
is given for the states of n spin 1/2 particles characterised by the Young
tableaux for the function

T YRR n"‘1 AEw e sana n

and

p,]PE LI I B BB Pm_,] n P,]l"a " wa = Pm_1 n""‘l

the expansions given were proved to satisfy Young theorem for external sym-
metry and internal symmetry in three special casec.

In this paper the expansions given before (ref. 6) were jroved to satisfy
Young theorm for the general internal cases : n’ -1 and n’ in different rows

and columns,
§ 1. The general internal case :inn’ - 1 and o’ in different rows and columns.

The proof in this case is very similar to the general external case treated

in sc. 4. (6) As before we have variables X1 Xg ...... %’ h -1’ where row
h'_.= n'-2m'_+1;lb:= - S (12
L

and {with external type “\"n for exarple)

1 h' - 1 = h'-2mY ' =1 ¢vea =1 .
- > , %B>’

' (n*in=

1 FyPgeer Piof'  PurgiPorenessr Pooag m
[ \14... h*' = 1=n" - 2m'— n'\ |

- -1 {2)
n'=1lin= . SS>’

PyP3. .- Pm'.—-ln"l PpiaiPmes27* Ptk Pn

| there being R -} =qn' = 2 m
1

{ &




numbers in the top row of each row of each symbeol appeaving just above n’ and
ending just before ng-1 in (n’) n and vice versa in ¢ {(n"-1)n. It is the
satne over these these h’ - 1 varables using the previous type relation

X1 n'-1 n'
n' + X1 + (n'-1) = o

n'-1 n' X

which preoduces the required

+ 1 s dmn? o
Phe,n'-1 in*) n=""Hh" {n'In .y (n'=1in (8§
P [} ] J ] = l 1 + (h') Z- ]_.]
n'y n'-1 {n'-1)n e (n _l)n _____________ {n'In [i

there i3 however now the difference that in some cases the second forms in (5)
may form part of a two particle determinant the relationship holds however!
in the modified form

n'-1 P n' P xi P

for any fixed number n*and the proof proceeds then exactly as before, We
find it simplest to illstroke this with an example.
- 'i:.t - i
In théfolldwing example n* =7, n’ n’-1 = 6 and » = 4

[+

11 >
3n' § 10




—_3

In full
[F 3
N' & mecmt st 9, Z a, 33 f_ "-14
37 h '+ hea. 3.1 E Ia I n’ "1 \
L 1 a 93 a|
ntel= mommmmmmmmeoen N : Z n*-1|£ 8
3,2 h' (h'-114.3.4.3 a q 5
1 2 3
ajap (11
3-13-2 (11).-‘

The expansion of (11) contains 72 terms which inthe abbreviated notation
of the thesis of N.G. El-Sharkawy (p 267) may be written as

(12)2 (45 (n*-1) 9) + (12) (45 (n"-1) (1245 (n’-1) )

the expansion of (12} contains 54 terms which may be writien as

(12)2 (45n’) (45n%9) + (12) (45) (1245n") (12 450'9) (2)*

The nature of this is such that all the allowed numerators in the product (in
the form of two-particle determinants, with dencminators 3, n’, 8, 10 for o’
and 3, n'-1, 8, 10 for n’- 1) occur in the expansion by taking one number
from each of the four reduced brackets avoiding repetition. Note that (12)2
means (1) {2} 4+ (2) (1).

n’ we have thus 72 numerations.
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HOOK PRODUCT DECOMPOSITION OF YOUNG PATTERNS
By
N. G. EL-SHARKAWY
Department of Mathematics,
Helwan Umniversity, Cairo, Egypt.

ABSTRACT

The Braunschweig-Hecht decomposition of houng patterns into linear
combinations of either antisymmetric factor patterns {column outer products)
or symmetric factor patterns {row outer products) is generalized to a decom-
position into linear combinations of single hook outer products. The decom-
position matrices, with their inverses, are tabulated for n < 10 and checked
using the kiown outer product dimension formula. Applications to multiple
hook young operator expansions are being considered.

INTRODUCTION

Brauns shweig and Hecht 1978 introduced decmposition of Young pat-
terns into their completely symimetric or antisymmetric components.

In this paper the decomposition of Young patterns into linear combinations
of either symmetric or an tisymmetric factor patterns is generalised to a decom-

position into linear combinations of single hook outer products,

The dccompomtmp matrices, with their inverses, aretabulated for n 10 and

_checked using the"kntwn outer product dimension formula.

Applications to multiple hook Young operator expansions are being con-
sidered. :

In the following tables the decomposition matrices with their inverses are
presented.
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HIGH TEMPERATURE THIRD VIRIAL COEFFICIENT FOR SQUARE-WELL
PLUS VAN DER WAALS POTENTIAL '

M. Boghdadi

Department of Mathematics, Assiut University, Egypt

-

v

ABSTRACT
As a function cof the absoclute temperature T , the
third virial coefficient in the case of a sguare—-well plus
van der Waals potential is evalpated.up to terms in B2Z(B= f%}.
Suitable variables are used which simplify considerably the
integrations involved. The result obtained is valid only at

high temperatures and low densities.

INTRODUCTION

. pErL .3
; the thermodynamic properties of a

= As is ﬁbll knéﬁn(l}
system modelled by a canonical ensemble are related to the

interactions of paﬁticles in the system through the partition

function
A=-=-kT 1In Z (1}
1 I I _U(rp---;r )/kT
where Z = =N e e = =N dr ... dr (2)
NIA : =1 N . _
Q 2
- =N R
=N o A : (3)
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and A is the Helmholtz free energy of the system compoSed

of N particles. The integral Q,, is known as the configura-
tional partition function. Having determined A as a function
of T, V, N all thermodynamic functions can follow. For

example, the pressure p o©f the system is given by

?lnQ
JA _ __UN,
P =5 . or | PV = KT(aln VJT (4)

(2) to develop anN. as a power series in the

number density p = % - This allews an equation of state to be

written as the wvirial expansion

It is possible

i
!

P = PKT[1+B_(T)p+B_(T) pliees] {5)

where B ,; Bg, wea.. are the second, third, ... virial coefficients
2

which are expressed in terms of Mayer's f-bond functions{zj

e .m 1 irr
B = = el Vmr j* Ilﬂ’ljémﬂfij (ry4)dz;---din,y (6)
-a L E.; - i
' _ =Bufr ) _
fij(rij) = e ij 1 {(7)

u(rij) is the pair-wise additive interaction potential between
particles 1 and j , and 8 = ﬁ% . The virial expansion (5]
with the virial coefficients given by (6) is valid only at low
densities. Since this virial series was developed a2 considerabl¢
amount of attention was devoted to methods of evaluatiﬁg the
virial coefficlents B . However, there are two difficulties
in evaluating these virial coefficlents. Firstly, the number

~nf +ha FoFirnctinane in the intecrand of (6 grows rapidly with
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m .which makes it rather difficult to evaluate the integrals
for large m even for simplified potential functions.
Secondly, the form of the pair potential u(rij) for [quasi}(3)
realistic potentials such as the.Lennard-Jones {12-6) potential
complicates the evaluation of B, even for small m . As a
consequence of éhe first difficulty, attention was focused on
evaluating the first few manageable terms in the series (5). The
second difficulty was treated in such a way as to deal with more

tractable potentials such as the hard sphere(4}’(5)(HS),

square—'
welltsh(?j(swj and other simplified forms for the potential.
Though these are not real potentials, still important from the

(8) which is the most recent

point of view of perturbation theory
successful technique of equilibfium statistical mechanics. This
theory is a mathématical means of expanding the configurational
partition function On of an original system around a relatively
simple reference system whose properties are known. This
reference system Is usually chosen to be the (HS) one. In our
paper, we choose for the pair potential enexgy a sguare-well
plus a Van der Waals po;ential. This pgtential has all the
charaéggristfzé;'of a real one, a hard repulsive core and a

long range attractive tail. Suitable variables had been used
which simplify the integrals considerably where the number of
dimensionality of the integrals are reduced by cne. As a
consequence of expanding the f-functions in power series in B .
the third virial coefficient is also cbtained as a power series

in B which is truncated after terms in B2 because of the

tediocus integrals encountered in higher terms.
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THE  THIRD VIRIAL COEFFICIENT
The assumption of a pair-wise additive potential leads

to the classical expression for the thlrd virlal coefficient

B :
3
B = -2 L II £(r Y£(r )f(r ) dr dr dr (8)
3 3 2v 12 13 23 =1 =2 =3
where the f-function is defined by (7). Our model is character-

ised by having the potential nu(r) . defilied as

ulr) = « r<d
= —-£ o<r<io ' (9} .
=
= 1% r>Ac

0 1is the rigid-core diameter of the molecules and € 1is the

depth of the well. The coefficient u satisfies the relation

(w/e) _ s

- e o (10)

Expanding in powers of B8 , the function £(r) will have the

following forms:

f{r} = -1 r<ag
= B + %¥B%c? + ... ‘o<r<ig (11}
_ Bu RZu?
=5 + % —r) r>Ao

Consider the inteqral




o1
G(r ) = I £(r )flr  )dr, (12}

113

We first assume that A23. . Consider the four different cases:

(Atl)g S r, €=

13

{(A-1}g < T, < (A+l)o

20 Sr £ (J-L)o
113

‘o < r, £ 20
In the first three cases we retain only terms linear in 38 for.
G(rIS) if the third wvirial coefficient is to be truncated after
terms in B? since f{rna) in these three cases contains terms
at least linear in 8 . We introduce the variables £ , n

defined as

(13)

H
Il
T
=
H
1]
™
1
>

E = constant gives an ellipse and n = constant gi}es a. hyperbeola.

The element of wolume dr —in these variables is thus given by

dr = = mr® (E2-n?) dE dn (14)
=2 4 13

"and the integrals G[flal over the three-dimensional volume in
each case are transformed into integrals over the corresponding
areas in the E-n plane . For example, considering the first of

these cases we have (see Fig.I),

gu
[ = - dr
s = | B
dotted
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On using (13), the integral is now taken over the_dotted area

in the €-n plane (see Fig.IIX)

f -
Ter _‘) = =2Bu X ig T dn I (E-n) 5dE P _rU
B 13 l-2ﬂo 1 13

Carrying ocut the integral and setting r13 = R , we get

N 16 7,1, R 1, R,2 1,R,* 1,R,°
G(R} = —28p x T[G_'ﬂ(m) - ﬁ(‘ﬁ:‘a’] - g’g(m} + g—s(ﬁ} 1
(A+l)o € RE o (15)
Similarly, we have for the second case
G(R) = —2Be C1(R] -~ 2Bu <, (R) (A-1}o € R £ (A1)o (16)
where
. 1 3r_¢12_7y2,9,4,8 349,39 24 ,0,2,1
C1(R) =7 ™R [-{(A%-1} (R) +§(l+k Vi) 2{1+X ){R) +§] (17}
- . - -
F s
_ 1w 1 R.,?2 1,R.,* 1,R,* 1 R,?
€, =% lerlwie TR T e T 21N
23%-1 Ry (18)
The third case is obvious ’
G(R) = -2Be x % g2 20 € RS (A-1l)o (19
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In the fourth case we have to evaluate G(R) up to terms in
B> since f(R} has the value -1 when o § R < g . Proceeding

as in the first case we obtain the result

G(R) = Ca(R}—ZBECH(R)+8252C5(R]+2325ucs[R)+2Bzu2C7(R)

0 £ RE 20 (20)
where
CB{RJ = 3‘”0’3 - mg%R + 'i% R3 (21)
¢, (R) = mo’R - 75 R | (22)
C (R - %ﬂ{ka-l)da—n{lz+2J02R+%R3 | (23}

_ %7 1, R ,2 _ 1, R 3 _ 1, ,R,2 L 3
C (R = 55 [57 jend! 96 (Rrag TR Ly vt
_— Fal . et __1._" R,
- PRI 54 (1) ] . (24)
10247, 35(io) 2R 525 (Ag)R? 385 R .3
C =
s B = s (renoys * T2958 (RFAGTT * 12288 (Rehe)
+ _§§_ R" _ 7 . RS
8192 (Ao) (R+Ao)d 8192 (Ag)2 (R+Ad)?
+ 7 R® o1 R?
24576 {Ao)3 (R¥ho) 2 B192 (Ra) v (R+ro) 3
1 R.es _ _35 R+Ag
* 15387 %o 554817 | T | ] (25)




The third virial ccefficient is given by

B (T) = - I £(R) G(R) * 47R?dR (26)
where G(R) is readily obtained for the four different cases and
f(R) is to have the appropriate value in each case according
to equation {11) and that all terms up to B? are to be considered

in each case, Carrying out the integrations for each of the four

cases and summing them up we finally obtain

2.2 5 _ 17 2 & A 2 62 2 5 agy2_ ‘
33 = {g" @ g7 © Be + ST 0 B<e’ (64X°~361°=113)
242
+ T B ev [-12X5=30A5=22A%+33A3+51A2+5% -9)

18x% (A+1) 3

2 A+l n?giy?

Laig? - 13_ 12
+ 3n Bep 1n{ 3 ) o+ 360513{1+1J“(A+2)2[ B40X 630034

- 18760111 = 28070A'% -~ 217281° - 76441x% ~ 568Ar7 + 83AF

+ 1422% + 316A% + 353)%2 + 180X + 36]

. = -
707282 u?" XELis 5
-'—-30—5 1n T ’ 123 (27}

We assume now As%3 and consider the four different cases

A
A

{A\+1) o

r (==
19
20 < r, £ {(A+l)a
{(A-1}o < r, £ 20
0 € r £ {A-U)o

13

The first two cases are exactly the same as those for i23 whic

yield the same results for G{R) equations (15), (1)~ (18).
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terms in 82? which is obvious for the fourth case and yields

the same expression (20) with 0 € R € (A-1)o . For the

thlrd case, terms up'to 82 are needed when 2%2 hecause

of the form of the function £f(R) but for 2 £ A £ 3 terms

linear in @ are sufficient. The result for the third case 1s

G(Rr) = F!(R] - 2BEFZ;R) - 2BuF3{R} + BzezF“(R) + 2BzeuF5(R)

+ 2a=uzrstny ’ (A\-1)o € RS 20 (28)
where |
.FI(R) = Ca(R) | ) (29)-
FZ{R) = 7[5{1-2%)o?R + %tx’—l)a3 - %{12-1)2'%;] £30)
F (R) = C_(R) | (31
| F (R} = w[-%5(1-2*)0®R - %{k°—1)03 + %(Az-l)z %;] | (32)
F R = 33 e ~ ' Es - 56 e
R %(ﬁ-&}’ + gl;'%]i'h(%)zl (33)
F (R) = 720[(A3?$° - (gg)s - R(gid)9- Rﬁﬁﬂiu
- R(Ria)“ * R(g§);] * G, R (34)

With G(R) 4in hand, the third virial coefficient BS(T) - given
by {26) can be obtained b; ﬁhoosing the appropriate form for the
function f(R) eguation (1l1) and in such a way that all terms up
to B? are considered and cases A €2 , 2 € X € 3 are taken

care of., The final results show that B {T) has the same
3
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3 , so that this expreésion stands

expression (27) for 2 £ i X
for A *2 . . . IR
For X € 2, the result 1s given by _ -
2 _6 Il‘ .
= 2p2g6 L T 0°BE o y_ 3
Ba(T) = Tg" © + 18 [=X°+18L1%=3209+15]
n?Bu 72 By A
+ T [-53%+363-32] + 2% 1n (5)
2B 2
+ 3—23%—5— [-SAS+90A*~96)3~36212447]
12B%¢yu _ 1o0_ 8. ny 8 7
* TBT e TEICTyE (400 -1682°478A 045962

+ 150A%-62415~-28721%422823

+ 108x%2-32x-9]

1

+ %szzeu 1n (ﬁil)

+ T8 : [A15-64511211%-4838374213
27648X°% (A+1) " (A+2) 2a®

~ 1440763631%-21557719211-166870841°

- 587135619—442368ka+506881 +13312A°

= -

- Y
+ 191944X5+43184641%+190976)°
~ 5939232%2-1085441 -32768]
2,2 -
+ Z0T°8%U2 0 0 L) - 1o (43)] A €2 (3

96

Expression (27) for X > 2 coincides with expression (35) for

A £

,at A =2 as it should be . As the third virial

coefficient B, (T) is obtained only up to terms in 82 , it i

valid only at high temperatures, Our potential reduces to the
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square-well cone by putting u = 0 . In this case, the thirad
virial coefficient BE(T} eqguations (27) and (35) reduces to the
well-known third virial coefficient for square-gell potentialtg)

considering only terms up to B2 .
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The S5teady Plane Couette flowv and heat transfer

of a rarefied electron gas

M.A. Khidr, A.G. El-Sakka and M,A. Hamdy,

Abstract:

Moments method has been used to replace a
medel kinetic.equation far a rarefied electron
gas by non-linear moments equations. These
equa jons are solved by small parameter methed
to get inaight into the behaviour of the flow for
any degree of rarefaction.

!
Introduction and baéic equationss
i

The electron gas is considered filling the space betwveen

two parallel impermeable non-heat conduclting planea distance d
apart. The upper plape is moving with a constant velocity
(+ U) in the x-direction, and is kept at a constant temperat-

ure TD'

The lower plane is-moving with \.f_eji.ucity (- U) and is
kept™ &t a cﬁh;;ﬁnt téhberature T,- There is an external
mageptic induction B0 in the z-direction which is imposed
on the system, The moments equations of the madel kinetic

equation [1]are:

Jf @ lﬂ_ -E-—}-f_) de =S—"—}i—1(fo- Y, de (1)
I' [

vhere f is the distribution function of the charges, fa

oy
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the focal Maxwell distribution, n the density, R is the
gss constant, M the coefficient of viscosity, T the
temperature,‘fﬁ is a function of velocity, T the velocity
of the charges and T its position vector. The moments
equations from equetions (1) are nor-linear differentiel
equafions and they are solved by using of the small par-
ameter method assuming a small relative temperature diff-
erence (K= 1 +9€.\, :)(\-2 << 1) betw=en the two plates.

Wie shall agsume also that the Flow occurs with e small Mact

number and that:
B U
2 ., % "o 2
(‘5 *('—KT_)<<1)_

From dimensional analysis it is clear that the induced
maqenekic field can be neglected relative to the induced
electric Tield E, The latter is assumed to act in the
y-direction. It cen be considered composing of two {ields
Ey emerging from electrons for which cyciﬂ_ and [, ercrging

from electrons for which cy>r0. The flow velocity v is
- . e g

- a a- -
assumed at%o’”in the x-direction. As for the dirlribution

functicn f we shall use two-stream local Maxwellian dis-

tribution Function(z):
3 - 2 2
F=n, (5o )2 ex {— m fo ‘i) T ey CZJ C
=M VETR P KT T Ty
1 1
3 r - m
£ 2 2 Z
m (e, = v,) " +c_ +¢ ~
= nZ(ZWTK ) expi -n " x E - y z }, cyy




(v

vhere Ny» MNps Viu Vo Tl and T2 are six unknowns

to be determined from equations of type (1),

Boundary conditiaonas

Taking ‘5’1= 1, ‘?2 oo, \P}.: Cy’ EPQ=C£‘+ r.':-l-ci,
2 . .
\PS= ey Gy \-?6 = S, Cu» and taking f in

the form (2) substituting in equation (1) we gets

AT = T, e (3)

ﬂl,{T—]—-’ (Vz - Vv ) = le S s st a s s s s e Es IR NS ENEAg (a-)

d—( T+nT)+EE(n+n)-iB—°(nv+nv)-U (5)
dy l 1 227k 1 2 k 171 27277 ..

3 3

2 2 T

Z 2 ™1 2 2y . :
nsz -anl + 4 K (U - Ul) —-dj LR SRR B AR IR ) (6)

B
d ®a 2 2
Tying Tyovy +n z)* k (“ Vithgva) = e vy angv; )=
- k T
= n dlll.l.l

2m (1+x)3/4/%0 2 m

d 2 2 y3 eE | k
'd_] 17,402 Tz) +_(" Tl 1t "sz“.z)}*““'Fﬁ I_-E("J.Tl""zrz)+
S _;;'
+ %( v +m2'd2)1 { (n1T1U1+n Tzvz)-!%-(vi + v;)]
_ -8n T % o o)
2 Zn‘m 3.......-.

5(1+ }b)"f“/&a

Supplemented with Poisson's equation

dEl o

dy =-_2_E.n L R AR (9)
$a. ., |

dy —-z_g-nz " g T rRsdS sl ErFE RSN FsRa (10)
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where e is the charge aof the electron and & the dieletrig

constant Assuming complete momentum and energy accomeda-

tion at the two plates the boundary conditions will be:

vi = U, T, =T y E

v ==y Ty =k,

E2= o,

assuning that Mgy

Mebthod of selution:

Let y= y‘d, n; =n\i N

1

n

[}

2

is given at the lower plate.

0 at y = -zd-
{11)
nD at y = - T
T, w.= v U,
1 o 1 1

EizéanU ;i i= 1,2 and neglecting terms of order
HE (n = _u ) ve get:
Ebka
kY b A 1
n; T = ny T2 G reereenaes (12}
L
Y |\ A LY _
I'Il Tl ( 2 - Ul} "ol(l L I RN A I ] » (.‘.3)
d -
E;"(anl+n T )+'5E(nl+n2) - Bln RV +n,V p)= 0 (14)
\ ‘ 1 \ _ h
nl Tl - Tl) —d; - 3 a I F RN (15)
- dy‘-gx u\l«r- n2T2U2)+ ¥E (n\lu‘l«"ﬁﬁ#u \G(H v +n 2)_
= "'_SO{ (n + n‘z ) L I T B R R (16‘
d VD Z v, LRSI
Fye (M Ty )+ BE (AT +n}Ty)= B0 T v en, Tyvy)
R T A \ '
_55 3(nl+n23 T &
df >N
= “\Enl R R RN (ls
LY
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A

dE )
2_ \
m-‘ -K nz - LRI R I I B R N R R R (19)
' mkT .
Cem e o pe s d . 0 is a measure of
. : vhere = 374
S (1+)e) I
rarefaction
' eB Ud
K'z T is a measure of magnetic field
o
)
3’_ "o 0 is a measure of the induced electric _
- 2
28,0
Field, and _ = cp/Gb
Together with the non-dimenional boundary conditions:
AJPEA S A A vl
N,= Ty = 1, vy = -1, Ep = 0 for y'= - 5 eevrasasa(20)
A"
N v Mo v 1
Ty = 1+ X, vi = 1, Ey = 0 for y = > ceensvea(21)

To solve the system (12 - 19) we put in it:

\ .
n} = ni(o) + ¥ n;(l) vearrees(22)
Vo M o) L (1)
T, =T, +-Eri ceeveeaa(23)
U\i - \."1(0) +\‘U\i(l) .-.-....(24)
v o afa) Y.t (1) T e

cw By 2 B2 o ¥ Es vereraen{25)
i=1,?72

Then, equating in both the aides of the equations of the
system (12 - 19) termes free of ¥ gives:

Y (o} (o) ‘(o) [oMt
nl Q Ti Q - nz 1] . 11 o)

ereeses (26)

]
n\(o) Ti(o) (v;(O) - v;(°3= Gi(uj sesries (27)
n;.(o) T;(°)+ n;to) T;(O) 2942.(0) ereensq (2B)
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\ (o) ) V(o) (o)
nl(" 1‘1(")(1‘2("-11 °J=o‘§(°{,<3(°) ...... (29)

IR - '
'Ell_y(n <0)T-1(0)”;(0)“'”1\>(O)T\z(n)i’;(O)hf l/zs'aélO)(n\l(o)m\z(o)) (30)

2 2, DS \
ERENDANCIRY PO LR -85, (2dedztod () (0], (233 (31

v (o)
%, JLY My (32)
dy 1
v (o)
dE .
2 v (o)
5T - . P P (33)
vhich has a snlugion of the form:
P LY
V(o) _ X 16 Sof (0)
nl =1 - 5 + .y > ) ¥ 0 aeesneran {(34)
\ r_\ A Y A
ny () =1 - S T VIR Lo AL O i. (35)
\ ‘SO((OJ x\- N \ ]
(o) _ 1 [ 8 Sotlo)y . 8x(0) 2
Ll = 7 . (1— 2— -5 ‘5 3 )y-l— 35 3 Y -
ol (o) * \
1 X ot (o)
\( ) - \( ) 2 . (1+ a ) 5 ooooooooo (36}
o). _ B fo [ X8 Moy, .8
v ket ol o
2 il 1Sl S B 35 2]
sl 5;0(1(0)" K:' -
¥ e L L (37
v(p) . v(0) v(o).v(a) . \
Yoy, M1 *n, T, _ X 1 S (o) y
T = = 1+ >~ -5 1 Y(3m
G (o) PR
1 2
Y A \ hd \
El(o) =X [(1_}2_” + %S"—‘%(”) y2 + 0461(0))].... (3
‘(o) A X > B
E?. e’ o . 5 [(1-— 5 D{:,,(D))y-i— gb—oé(o) 2 .::-c.\ (0)] (&

vhere
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\
ot (o) - 8
. — =8 .. (41)
. §(2 =Xt X4 2950
- °"~2-(°)' 27 °“-3(°} T T e (42)
A ?C-
063-(0) . - LA veenerrenas (43)
" 2(5+8 @ )
Yo ot (o) oC) (o)
ot (o) | 1 zg (452 -8B 5) .uvvunns (44)
\ _
o (o) _ x oL,
61 = - 1/2 (1- "‘—) - _S ( Y (45)
\ 1
oL (o) _ X Y o) 250
62 = L/201 - 5= - o510y L £30%¢e) (46)

The coefficients of ¥ in system (12 - 19) give the

system of equations for frist appoximation:

2n‘1(1) - 2n"2(1) . T\l(l) - T;(l) S0 eivrens (a7)
\ \
AET IS ot (1) _ohlo) (il (D, T;m)___ (58)
A
\ \ ol (o)
n11(1)+ n\2(12T1(1)+T;(1):. ditl)+y2(25 - ——-——--—.'S. % )-.(ll9)
Ya) M) . e
Ty Vs T 0‘-(1) Ceiraserensas (50)
_g_; l:u‘l(l)+“;(l)+u\l(o)(n\l(l) ‘(1)Jw2(_u)( v(1) \(1))]
AWy BAD
kY
{o)2 A x
) o(% ) l/zg[o&l(o)(n\(l) D), 2 “1(1)] (51)
\ \
rl_l(JL))P n\2(1)+2T1(1)+ \(1) oL, Yy éa 'Soé}(o)y +

{0)
+(ZK\— E—D(‘i—l—-— Y yE e, (52)
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> (1)
dE Sy

1, (1)
-—dT—-_-_ Bnl 'll..lII...-ll... (53)

gt (1)

2 - M)
T-"an A 8 F kYRR E Yk (5&)

with boundary conditions

n\z(l). B} T;(l) - uxztl) i} E‘z(l) =0 for y =~ 1/2... (55)
T\(l)= U\(l) = E\(l) =0 ,For y =

1 1 1 1/2... (58)

The system of equations (47 - 54) has the solution:

. .
(o) :

n\1(1)= n‘2(1)= 1/2(2% - —Ti%—)(?/z- S 1/6) aveen. (57)
V)L M L () et (L)

1,7= 1 = Ty = 7 = 0  eessananan (58)
Y1) o) \ o)
°"§-(1 = o'i-‘ 1) _ /74028 -E"“l ° femeran vos (59)

A\ \ \ 2. A it A
BCR 1/2{01.1(1>{1 R N A St - L)
\
. _\‘;i ;3 + (yz - 1/4)]} (.3 ....... (6D}
\(0) \( ) W A\ a
o (1) _ 12 =y -3t =B L (D)
o e 12(247%) e
L ) \(0) .
N A o 3 A A \
M- - e 2EL e - ne g W g, W
Mo)
N LY o
°"gﬁ”=—%(z‘6-—1——) I 3.

Discussion and numerical tesults:

We have obtained the following analytical expressic
for the density, temperature, velocity , end electrie,

field
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\ \
(o)
1“7; _M-g » 16 Boc (0)\\6(2“\“

Yty ¢ - 1/4)

\ 1(a)
T B -

—) (y - 1/4)

*{oa)
- E_.%_-_[(l _ ____.) Y + —S“ (o) ‘2] 04(0)
'\(0 (D)
\
. Kz [( C’¢1 _'Sot(l))y\ oK % (ZK.'
TN ‘(°) Y

] \ Vo 1 \ 1
..E[(z - “3(")-')@;{ . %5";(0))( 2 % 'gp%(g) .

We may note the Following:

. AY
For the number density n(y):
i) There is a density drop at the lower plate which

-
equals to m .

= . - e . I -
It._-,i_sf‘_j,-i'ndependent of the fields and increases with 2

ii) For ¥ = o, the density varies linearly vith y,

agreeing with the carrespending neutral case.

(IL) For the temperature distribution we may nate the following:

i) There is a temperature jump at the two plates

-

\
T (+ 1/2) = —(5—_?_'82;_—)—

1t is independent of the fields and decreases with3d

1n the continum case (& —= @ ) it vanishes.
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ii)

For

i)

ii)

-
For the neutral case T uaries linearly with y.
For charged case T decreases with y to a minimum
value then increases, 1t is larger at any point
for the neutral case than that_ﬁor the charged

case.

the mean velocity we may note the folloving:

There is a slip velocity at the two plates

us(: 1/2)= + l-v{(+ 1/2), the magritude
of the slip velocity at the lower plaete is
larger in the neutral case than that for the
charged csse, For the_charged.case the slip
velocity decreases with K\, and for both cases

it decreases with 3 and vanishes as © —> .

At any point the magnitude of velocity is larger

for the neutral case.

\ \
(1V) The non-dimensional shear stress p; = °¢(°)+fcﬂil)
[

{(\v)

Y 1 1

== -

is esnstant and we may note that it decreases with
1

E’and‘ﬁ\. I

The

and

and-

; \
v ‘=5 .
heat flux vector q y © Tg—:;géy—— is constant

is independent of the fields. It decreases wi

vanishes in the continuum limit.
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A TRANSTSTORIZLES GAMD-CAMMA COINCIDECE SPECTROMETER

He ADOU~LETLS, AcAs EL KAMAAWY', HoA. Ismazr™™

Ht+

S41. DAFTISH' "' amé A M. TPRARTNTT

Fhysies Depzriment, University College For Gilrle,
Ein Stoms University, Cairo, Egypto

Abstract. A completely trumafstorized coincidense speatrometer whish gould
be used to study direcd a.:".ﬁ-rz‘.ni_ncidenoe gacma-~gemma speotra is chown. The
oonstrucied electronle oireslits, characieristice and performevces of such
-Bpecironeter are presénted;s Hreet and coincidence spectra for the dessy of
3 152Eu. are aleo presenteds '
' Introduction

Study of decay schem.les of w#odioactive ruelei offers one of the moet
important methods to studq,ri i=e nuclear st:metureﬂ. Direc:;\pectra, ecolncidenae
cpectra as well as angular correlation measurementis supply very important
kpnowledege about the decay scheme of fhe studied nucleuse. A coincidence épect:co-
meter vhich could be alse used for angular correlation experiments i3 one of the
rost important equlpments for any nuclecax phyeios laboratory. Therefore; we have
found 1t useful fu constriuct a completely tranpgistorized colneidemnco gpectromeler.
This spectrometer could be used to study direet gamma gpeetira, gamma-gamsz coln-
cldence speotra and moments ofa-excited levels by “dhgular correlation methodss
It i3 alsa possibleJ‘:o measure beta~gomma or alpha~gamma coincidence by simply
c_:hoosing suitable secintillators for betaw or alphe-particles. The anectronaeter
c-ould. be easily modified to study beta~gamma, alpha-gamnma or gamnz~gamma coincid-

ences using high resolution detectors such as Ge(Li) detectors o1 surface barrier

detestors {under construction) fer alpba or beta particles.

* Atemis Energy Establighment, Caniro.

** paculty of Fduoation, Ein Shams Tniveraity, Galro. N

et Phyaics Depariment, Paculty of Sclence, Cairo Univemsity, Gizae.
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The purpese of this work 1s therefore to constrmect such & spectrometers
The specircmeter has been tested using 22Ha and 6000 sources. For the complele—

152

ness of the work Eq has boen sinply investigatcdz).

General Descrlpilon

Fig. 1 shows & block diagram of the whole spectrometers We have construeted
two scintillation deteotoraj) using two 153 AVP photomultipliers (PM) each of
which it coupled to a 2 x 2 Fai(Tl) crystal. Pulses from the anode of each PI
are fed to a variable resolving time fast coincidence oircuit after suitable
amplification and shaping. Patt of the spectrum from one of the photomuliiplier
detectors PM(2) could be selected by & zero croésing gingle channel analyzer and
then fed to one of the inputs of a slow ceincidence oiﬁcuit through e phase
invertor and shapere. The other input of the Blow coincidense circuit receives
puloaece from the output of the fast coineidence circuit after passing through
2 suifable delay c¢ircunit. The output pulses from the slow coincidence elrcuita
are used %o gate a 512 LABEN multichannel analyzer zf{ter belng amplified, shaped
end delayed by suitable circuiis. The muliichannel analyzer recelives a direct
ppectrum from PM(1) through & suiteble linear amplifier end a delay line.

The two detectors are mounted on an angular correlation table Fig. 2 with
e movable source holder in the center of the tables Owing ito the finite size of
the detectors,_}gg table_pq;m;te coinpidence measurcmenis- at angles wvaring {rom
60° 40 240°. S '

Electronie Circuits

A1l the elecironic eircuits presented in fig, 1 except the linear amplifigq
and the zero crossing single channel analyzer in chainel {2) have been comgtrue’
for the pregent workz), ‘however, only fast circuits will be’ presented.
(i) FPast Amplifiers:

Two identlcal fast amplifiers have been constructed. Figs3 chows the cirg
of one of these emplifiers. Tt consists of a capacitive differcntiator (200 pt’

followed by an unsaturated differential zmplifiex (T1and T2) and a gated ampli
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(T3). Ty and 7. act ps an «mplifing stage followed by an emitter follower, The
g2in of this amplifier hes Been found 4¢ be In the order of 100, Its band widih
mounts to about 20 M Hz. Fae input. pulses {from the photomuttipliex) have about
25 ns rise-tine and 5jp3 domration while the output pulses from the cireult have
ebout 10 ns rise—tims and 200 ns duratlones
(11) TFast Shapezst -

Fig. 4 shows the clrewit of one of the fast shapers used in the present
vorke It conasists simply from & differentiating stage using a 25 pf capasitance
followed by two.amplifying stages (T1 and Ta) and then an emitter follower ?3.
The output pulses from such circuit are of about 7 volts anplitude and 20 ns
duration. L
(111) Verieble Resolving ‘j.;ine Fast Coincidencet

Fig. 5 shows the circuit used which cﬁnsiats of a fast coincldence stage,
& fast discrimiﬁator stage snd a2 fast shaper. The resolving time of the colneid-
ence circult conld bs changed by chanéing the diserimination level of the fast -
discriminator. The coincidence nfage conzlsts of two tunnel dlodes whose blases
ere adjusted so that only regztive pulses of amplitudes greater than & Volta can

4)

produce tumnel effects™ . The oniput of the coineldence stage depends on the

delay time between the two imomut pulees. For maximmm overlep, the cuwtput pulscs
are of hah@ht:;22?5t?olts and-duration time~’ 40“fis. These pulses arc fed to
a8 ) .

the digeriminator through the emitter follewer T,. The fast diseriminator used

1
oongizta of two tunnel dlodes followed by an amplifier T2. The dlscrIminator

lower level and hence the :esolntion of the coincidence could be varied from

0 to 0.5 volt using two variable reslstors 10 ESZ and 820 5,3

Porformance

Figs 6 1llustrates the resolving curves of +the fast coincidence unit for

22Na ') 6000 yand 152Eu sources. Feor 22Na curve the resolution {27) wag of the

order of %6 ns while the slope of the curve has a 1&21,10 ns« The ratio of
ascldental "to tTtue coincldences 1a;§ 20/0. The spectrometer has been tested by

, 22 .. . EBD
performing direat and coilncidence spectra in ""Ra anhd ~ Co Souroeds
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In cage of 22Ha source fige 7 it is clear that the 1.275 HeV line is

completel& absent from the coincidence spectra, while for 6000 curves [ige 6

the ratlo between the intensities of the 1.7B and 1.33 HeV lines zre greatly
affected according to the position of the choosen window.
The apectrometer hao been aleo used to study direet and coincidence spectira

152 152, 152

in the deczy of Ea = 152Sm and - Gd. A simplified decay scheme

inoluding the investigated transitlens is illustratfed In fige 9o Yhe direct
specirum {I) obtained as well as coineidence spectra {II, III, IV} for different
choosen windows are shown in fig. 1C. When the multichanmel analyzer was gated
with the 122 Lev line in 2%Sm ( 2% —=» 0% transition ), the 0.245, 0.965, 1009,
1611 and 1.41 MeV lines are well cbserved vhile the 0.324 and 0.779 eV lines

152Gd, Kadye ere highly attenuatedas then the multichannel analyzer was

152

due to
gated in the 0«344 ¥eV line in Gd. (2+—1> 0+ transition) the most pronounced
line wag the 0.779 lieVs When gating the multichanrel analyzer by the 0.779 eV

152

in Gd, the most pronounced line was the Q.344 lMeV.

Authors would like to exprestc theilr cincere gratitude to 2ll members of
tha Nuelear Physics Laboratory Loz providing faeilities and their help during
the experlmental measurements. We are indébtea to li.As EL Sazndani and H. Housa

for their technical help.
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Figure Caption

A block dlagram of %he apﬁaratunh

Gamma~ganmsa engular correlation tableo

A transistorized fast amplificr eircult.

A transistorized fast shaper elrcuitl,

L tranaigtorized varieble rezolving fast coinoidence circuit.
Resolving time ¢urvea of the fagt coincidence unit for 22Na, 6000
and 152Eu EOUTCEGs

Gamma~gammz coincidence specirom ueing 22Ha S0UTCas

Cammaw-gamng, colncidence ppectra using 6000 BOUTCOw

Simplifled decay scheme of the decay of 152Eu. Fnergies indicated
by arrows are those observed by the systemo

Gamma~gamma cojncidence spectra uslng 152Eu sources
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EFFECY OF mXYErNAT MayHETIC FIxlD Ox THE

YOLALALIZAYIOn OF nLEMEuTS I LHE b.C. Any

AJA, Falhry, lM.A. rild énd m,.5, dashem
Fhysiecs Department, sational nesearch uenter, Calro, Egypt

Abstracs

In the present investigation opposite magnetic fields are applied'vo
the free purning carbon are, with a silicate sample {granodiorite) in
.its anode crater. The,magnétic field promcted the selective volatalization
of the elements presentv in the sample. A8 a result a depression in the
gpectrel line intensitles of rn, Ti, Th end Fe as well as the background
was observed, At the same time the intensity of the spectral lines of
ig, Ge, Pb, In and Cu is enhanced. The latter elements ere of great

gignificance since they are used as pathfinders for gold.

HTRODUCLION
Selective volatalizatiﬁn ig a phenomenon observed in many light
sburces used in spectrochemical excitation specially in the d.e. arc, then
a sample containing soveral elements is arced, it may happen that one
or more elements distill almest coupletely before other elements begin To
volatalize, It 18 generally atteapted to ellminate or reduce the selective

%olataligﬁ}ion. Qu!$he other hand, there are-<cames in which it 18 desirable
to improve it. i; ££ese cases 1t may be usefull to asupress the emlesion
of an element, vhich enits a complex spectrum, an intense background or
both. This background as ﬁell as very'complex spectra lower the sansitivity
of. deteetlon and cause lire intérference.

Scribner and Eullin(1)despribed a method for the analysls of impurity
elements in'uranium oxide in which they added 2% Ga,05 to supress the
volatalization of uranlum, but not that of the morc volatile elements.

If the exposure 1s terminated before the main volatallzation of uranium

(59)
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starts, the opectra of the impurity elemwents oan be examined in a
relatively clean apectrum, resuling Iin e narked improvement of detection
l1imits fo & pumber of elauenta.

vhe application of stationary external megnetic fields to the d.e. arc
in order to increase the spectral line intencity has been lnvestiigated
by many researchers during the past decade. Yukanovie et al.l2’3'4'5),
wodorovicts), Tummerzhelm and Hickeli7), Leushacke and Hickel(a’g)and
cthers applied the external magnetiec fleld to the d.c, erc to improve
the sengitivity of detection of the elementé w.der consideration.

Vukanovic(4)compared the eflect of the exte.mal wagnetlic fileld with
that of the addition of Ga203, in the annlysis of ZrOé and found that both
have the sawe tendency of lowering the detectidn liplt of some iwpuity
elements,

*The aim of the present investigatlon is to cxplore the possible
gpplication of extcrpal oppopite magnetie fleldas to the d.c. arc for
improving Felective volatalisation, thus minimiging line interfercnce of
gome major elements in the spectrum of a natural silicate sarple, The sample
under investigation 1a a granodiorite rocl collected from the IFavmichir
50ld mine in Eastern Desert near red see, bgypt. The elements Ag, Ge, Fb,
In, and Cu are prescnt in the sample in trzce amoubts., These elements are
of great signlficence, since Lthey are used aa pathfinders for gold, On '
the other hand, the elements kn, Ti, Yh and Fe are prescnt with
concent;ationshg$g§§: then T3, -

EXPERIMENTAL AiD HuSULYS
The erc 1a placed between the twa coils of an electrouagnet, connected
together to produce opposlte mzgnetie tielda with the neuiral point at
the center of the are gap., The wamnetic inductlon measured at the end of
each coil could be verled between O and 200 geuss. Anode excitation teehnigue

has been uged, In order to avold pglobule formation, graphite povder wma
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maximum incrence in spectral line intcnsitiea,_lor these elements, ia
echieved with wmapgnetie inducilon values between 50 and 1u0 gauss. wopper
15 the only element whose wagnetlc responae curve Ehows two waxima, The
first one at YU gauns and a second weaker one me 130 gause,
For 3ne elements Fm. 11, Lh,ana e, the wmagnetle ficld eftfect is to «
decrease the intensity of -thelr spectral lines, Flgure {2) shows the

magnetie response curves for this group of clements.

volatalizaivion peghavieur in the magnetlc field:

Yhe effect. of the mapnetlic field on the volatallzation pehaviour of
the different 'elements in the sample wam investipated. the anode craters
were packed with sanploz and arced ¥111 completifion wiih zero gouss and
75 pauss regpectively, under the oplimzl conditiona achieved. During the
burning, the plate holdér wag racked every 10 secondn,. From the obtalned
gpectra, ihe time-intensity curves were plotted for the different clements
under consideration. Whe results obtained are SHOVR In rigures 3 — 11 .
Fron thepe figures it 1a obvlious thet the elemenza Ag, Ge, Pb and In-
shoew a similer behaviour. One can also see agaln éhat applying the magnetic
field inereesez the spectrnl lime intenaity for these clements, In both
casceg, with and without magnetic field, the maximum of the time—intensity
curve ia reached almoat efter the same time. All cuivea ahow a tendency
for complete ovaporatlon in .a slight shorter time by the application of the
magnetic field, Without the nfgnotlic field,the time—intensity curvo for
coppér=hna tugjméiﬁma; the” Tirst maximua aftegqﬁb seconds and another
weaker one after 40 geconds, Wilth the magnetie field applied, the intenslTy
of the copper line rcaches a naximum after 60 seconds then encther maximun
after 90 seconds. Copper 1s among thosce eleuwents which show an increase’
in ppectral line intenslty in presence of Lhe magpetic field.

For the c¢lements [n, Ti, Th,and Fe the magnetic fleld atfects In delaying
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added to the pample ie ratle i:5 ., A medium guarte spectrpgraph 4 24
{Carl Zeina Jene) wos used with e slit width of 10 microns. ‘the spectra
were recorded on sodak spectirel anelyels plates Ho. 3 + whe plave exmulsion
was calibrated ueing a pletinum-on-~quariz six step fillver attached to
the spectrograpn glit. - .

vhe elements considered in this study ere Ag, e, Vb, In, uu, Hn, w;,
+h and Fe., Preliminary experimenis showed that the epposlite magnetie
fields epplied to the arc caused a remarkaple depression £n the background
of the whole spectrum end en inc:eas; in the line intensity of Ag, e, Pb,
In end Cu. On the other hand the speciral lines of rmm, wi, wvh and re
showed decrease In intenslty in the presence of the magnetic field!

The excltation conditions were chosen, widch give the mazimum inerease
1n the intensity for the Pb llne ac 283%.07 Ao, waken ae a test line,
vhe change in spectrel line intenalty due to the magnetle fleld was
measured in the intensity ratlo{with packground correc-uion)i;/Io with qnd
without magnetic field, Thepe condivicns are as followe :
a) Arc gap : 4 mm,.
b) ire current : 4 amperes.
¢) kExposure Time : b0 agconds. _
a) Anede : graphlte rod b.é mm in dinmetér, with m cavity ef 4,0 mm in
digmeter, well thickness 0.8 mm and .& central depth of 4.0 mm .,
e) Counter electrode : graphite rod of 4.5 rm 1q dimmeter pointed at its

= . - it
end to-form & conse; pf solld engle of 28° , :

d 3
Efrect of the magnetf%l%h the intensity of the Speetranl lines :

rigure (1) shows the enhencement of the gpectral line intenaity I/I°
es a functlon of the magnevic induction H,tas megsured at the end of the
coll) for those elementa which show en incresss Ag line inteneity, in the

preacnce of the magnetic fiela. rrom the figure one can see tha. the
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their evaporotion curves Teumarkably, Consldering Mm, as an exauple, the
waxinum of the time-intensity curve is reached after 60 minutes without
the mngnetie fleld. Applylng the magnetic field shirta tie meximum nbout
220 mecondn, Accordianpgly if the exposure ls terminated after 60 seconds,
the Ma spectral lines will hardly appeer in the speetrum, This may give
an explanation for ihc observed decreace in intensity of the spectral

lipeno of these elements with the application of the magnetic field,

DISCUSSIOQH

Trom the present study it 1s obvlous that the external oppoalte
papnetle figlds Applied to the d.,c, are have a remariable efrect on the
volatalizatlon behaviour of the elements present in the alllcate sample
under consideratlon, The elementa investugated cam be classified iato
two groupa : The first group consists of those elemcnis vhose sgpectral
line intensitles ilncrenae with the application of the magmetle field. For
thege elements the ﬁagnevic field enhances the rate of veolatnlisation and
the evaporation 1s coupleted in nalight shertexr iime. Fortunately these
elemente are mainly those used as pathfinders for gold.

For the second group of elemenis, which are mainly those constituting
the major clements in the sauple, applying the magnétic fleld regults in
delaying thelr evaperation with appreciable time Intervals. Thus 1t can
te concluded that the opposite magnetic fields, enhanced the selcetlve
volata%}zgtion of tg; elemenfa_present in %he si))lente sample, whis
observation con he ﬁﬁéfull, in the spectrochemical analysis of the

natural silicated, in ninimizing line interference.
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Figure Captiona
¥ig. {1) Intensivy raiio I/Ic Hith end without magnetic field.as
a function of the magnetic induction B
Fig (2) Intensiwy ratio I/I0 with and without magnetic field as
a function of the magnetic induction B
A*Pig {3) rime-intensity curves for Ag.
Mig,t4} Time-intensity curves for Ph.
Fig. (5) vime~intensity curves for Ge.
ig. (6) wime—inéensity curves for In
rig. {7) vime-intensity curves for Cu.
Fig. (8) rime-intensity curves for sm.
Fig. \9) riue~intensity curves for «i
Fig. (10) vime-intensity curves for xh;_

Fig. (11} viwe-intensity curves for Fe,
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On The Spectral Light Current Of
An Optical Resonator

By
.+ .K.A. El-Dehemy -and MM, El-Nicklawy™

(University of Helwan - Faculty Of Technology)

ABSPRACT

4 thecretical derivation for the transmitted spectral lighﬁ
current distrivution from ap optical resonator is given taking
inte account the r_adiafing solid angle of the point light
source, From the energy law, the trapsmitted light current,
in case of no interference, was calculated to test this derived

‘spectral distribution,

(I) _INTRODUCIION

Lcst of the previous work in the rield of interference
of 1ishv aeals with the spectral light current density distri-
bution ¢f vhe resulting interference fringes, The calculations
are based on the assumption that the incident wave of & cerbain
amplitude(l) does not suffer any change due to the in?erse—
square law during its multi-reflections; i.e. the incident -
waves.igpgnsiﬁg s copsidered %o bLe equal ¥0 its optiesl
density, This a;;umption requires that the light source is '

illumingting the opticsl resonator with a unit solid angle.
i )

From the éxperimental,poinf of view, the optical set-
up system illuminates:the resopator in a given solid angle,

which is not, by necessity, equal to a unit solid angle.

Iz the literature(a) although it has been sssumed that

this angle is very small, but the optical resonator still

‘= Atomic Epergy authority, Cairo .

)




he 1

R {,
transmitta within the sgo0lid egnzle a light current and not .
light current density. In the present work, the tranzmitted
spectral light current from an optical resonagtor when illumi-

nated within a given solid engle is theoretically calculated.

(IT)___ THEQRY
4s seen in Fig. (1), we consider a deformed point light
source illuminating an opticel Fabry-Perot resconator with a

current density (Io) in a s0lid angle { W) such that

@ > 4
[e+rzw@w-1>D ]2 '
where : {A) i3 The zrea of the collimating lens,
(a) is the distance oetveen the déformed point light
source and the collimating lens.
(W) is the effective number of the transuitted light
L (3

currznts from the resonzator
i"he value oo (I) can be calculated from:
I = 1/(1-1&) >
where H 1is thz reilection coefficient of the rirroygs wi the

resonabor,

¢

“Tor tha&gi%éﬁ radiating s01id angle (w), the transmitted

light current froa the rescnmator can be calculated for two

cases 1

1) Phe optical puth lengih (D) of the resongvor is larger
than the coherence length ¢f the incident light. In $iis
¢ase, no interference oceurs (4 & 5) and the'detector will be
affected by a lisht current (Lc) vwhieh ¢an be derived from a
sumn of partial light currents of different radiating solid

angles and of different light current densities; i.e. i
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> (1,4 IaR® T amt 1,4 R2(P-1)
L= (1-R) =t T -2t Iz
a (a + 2D) (a+ 4 D) [a + 2{n-1) D.]a
= 2(n - 1) '
or L =1 (1—R)2 i 3 : 1
e~ To éq-;__;_ '[:a+2_(n-l) Dja (1)

' 2) The optical patn length (D) of the resonator is smaller

than the ccherence length of the light.In this case the condition
for producing interference ig satisfied and the detector will be
affected by a light current of interference fringes which are
produced from the.interference of partial currents of wave
amplitudes of diflerent denmsities and of different solid angles,

i.e. ,

I a % I o ~N& : I, 4 T2
L,(8) = (1)r)2 ( == ) + -——0—2 - E.etC 4 -—-g—---a " x
a< {a + 2D)" (a + 4D)

. 3 _
52,e21€ T .. F To 4 - = R0l (n-1)i8 ? (2)
[a + 2 (n-1) D]"

where €/2 1is the piase shift of the wave per path. ILa. (2) can

be rewritien =3

L (g) (1 n.~2 g }!}2 o= lCO,;. (n-—l)_ Q )2 .
n=l a+ 2 (o-1) D

—

(2 ) a}éﬁn;l sin (D—l) a )i —63)
A._..,.“_- a

2 (n-1}) I

for testing eq. (3) we calculate the Average energy qua.utity—L—cfe)
) of the spectral 1light current I‘c {(6) frem the energy law.
Integrating Lc(g) over & and calculating the average energy

quantity, we zet
2ir

piacs 2{n-1)
. . 2 g AR
L 8) = .__ = - - =L (4’)
(8 el [ L,(e) a6 = I_(1-R) = [a+2(n—1)1)]2 o

Thus the averaze ensrgy quantity 'fc(o) zives the same energy

quantity of the light current (Lc) as in egq. (1) (.6).

Let us now consider that the defurzed point light source

illuminates the resonator in a solid angle such that
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< A _
[a+2(n-1)13]‘3

" In tris so0lid angle, all effective light currents

w

transmitted from the réscnator are collimsted by the lens.

As mentioned before, if we assume the case of no interference,

then the detector vill be affected by the sum of partial light

currents of different current densities but of the same radiat-

ipg eclid angle ( w ) 3

[ =)
- I A(1-m)?Z 1y
L, = ° 5 2 g2(e-1)
{a + 2 (n-1) DJ n=1
I a 2
L, = 2 — x -8
°F e {e+2 @m]}© IR (5)

I now the condition of interference excists, the detector will
be affected by the spectral light current ariszing Ifrom the sum
of partial currents of wave amplitudes of different currents

densities but of cthe same sclid angle {(w) ¢

gil}é (1-1) pe -t i(n-1) 6 2
O —

1. (6) =
¢ n=1, a+ 2 (§-1)D

TA(Ll-n2 "m ~

- K ol
- o > l‘ ei(n-l) (s} 2
[a + 2(n-1) D] l
I A

or L{8). = Dz x AL =R ) oo = (6)

'a‘“*+“-2'(1-:—1)D:|‘ 1-2 B cos © + R
{

In this case, it is seen that the spectral lieht currens:
hags the same distribution of the well—kﬁown Airy~-formula (l& 2)
vhicn deals with the speciral light current density distribut-
ion of the transmitted interference TFringes of a Faory - Peroy
resounator. .In his calculations, Airy assumed that the light
source is deformed to i1lluminaste the opoical resopater with a

unit solid angles.

From the point of view of the energy law ., we have @




- T =

I.00) = f WL (@ = L. o * §_aw?
a'ﬁ' 21?' [a+2(N l)DJ2 (1-2Rcos G-:-Raj

-

do

-_— I A 2
L (0) = 2 (L =~R)
o G(J [a+ 2 (n-1} D]2 * 1= g% 4 X

which is equal to L, in eq. (5).

The gpectral light current distributions for the two cases

according to eqs. 3 & 6 are illustrated in Fig. (2).

Fig. (3) shows the variation of the average transmitted
Spectrsl light current with the distance (a) of the point source
in the two cases when (w)} is 1) larger and ii) smaller or
sgual to ﬁ/ [d +2 (M-1) D] 2, It is seen that the everage
values of 1ight current calcula-ted from our theoretical
derivation are in good agreement with that of A:Lry type at
larger values of the distance (a). where the c=t:\lld a.ugle (w)

is smaller.

ITT CORCLUSION

Lne transmitted spectral light current distribution from
an optical resonator depends upon the redisting olid engle of
the point lizht sour¢e, The transmitted light current is of
A]_I‘ym— alstf:l;ﬂuﬂlon type, only when the -deformed point light

¥ S S

source lllumlnastes the optical resonator with a solid angle

{(w) such that

S |
w __é_: V4 [a+a.(1¢~1)_n:|2

Two different formula for the avergge btransmitted light

current are slsc found for the two cased vhen i

w > or _-é.-_ A/ [a+2(H—1)D] 2
‘therE-fore it is important in the experimental measurements
to take into account the radlating solid angle of the point light

source which illuminates the optical resonator.




1)

2)

3)

4)

5)

6)

— 72 —

IV -~ REFERENCES

Jenkins, F.A. and White, H.E. " Fundamentals of Optics"
Hew York, Toronto, London de Graw -~ Hill Book

Comp. Ine. (1957).

Tolansky, 5., " Xultiple - Beam Interferometry", London,

0.U.P. {1948),
Shawlow, iA.L. and Townes, G.H., Phys. dev, 112 (1958).

Zernike, F. Groningen. The ConcepT of Degree of Coherence
and its Application te Optilal Prablems " Physica,
Vol. 5 Hr. 8 (1938). T |

Hopkins, H.H. Fh. D., " The Concept of Partial Coherence
In Optics™ Communicated by Sir George Thomson,

F.2.8, {1951).

- E1-Ficklawy, I, and El-Dehemy, EK.A., ADnusl Heview QOF

Lniversity College Cf Girle, Vol. 1, Ein--Shams-

University, Under Presa (1975).




— T —

» .ug____;_l.

u"‘e}‘éol;)o-';")ﬁ'“d-*"‘-ﬂ“-.‘*i-’ G“-’LL”?_".;}-""

._;,Bliﬂi'pa:..d..:u *J ’ d_.._.h-l” .,a,.,_-,-.ld_.lf -J
TR PIETR PIPT ot il Lyl S1 2

o—2b Jsladlo adagaliastl abdl alli e WLl asas
=il il 2 NG LS sl gaadl o) e absldta sl o] Lzl
e 5..\_-.\7.“ 11.'..:..53...-9.-..3.5‘)' gial:)l 'U‘.‘i L;)*E‘]‘J‘L‘fﬂ]lo‘d“ﬂi:

RPN W T O] P T A IEY TRV T Y D P O EPSPR | | R [ PR
Vil gl Ve il g gl e

il daola i pe L Jatullo ad il gt ol oz S
. .;.'-__,.A..:....:;c.l J:‘t‘;..—-':u.”;.a'djjl!_‘,-:s ‘.‘ll

i s bt LI gl ntns Sty e Yo las o) ez el B
TSP | P PR PSR 1 B I { PR




—
e

— T —

!
!

M\K

I
|
1
1

a

R

T
I~

1.Point Light Source.
2_Resonotor. '
3_Collimating. lens.

4L_Detector.




5.001—

£,.00/—

300~

100

el

LY

LB K)
A

(" -

(K] =[IOA(1_R)2/4 D2] |

' 2
L Sla fla+20v00)




-—T6 —

(61«

* «]=lLat_Rre ]
A A [ } %
4.00— '
|
: Fig.(3)
|
\
3.00F \\.

2.00

—a

100"

a-2mD
R =0.90

00 .1 1 l | =




EFFECT OF HUMIDITY AND TFMPERATURR
ON THE RELATIVE EFFICIFNCY OF STR.-

BAMER _COUNTER -

H@SNIA M, ABHP-ZEID and M, B, 3. OSMAN
Physica Department, College
of Women,

Aln Shems University

ABSTRACT

Investlgetions were made on the counting cheracteristics
in relation to theilr depsndence on the temperafure end humi-
dity. Curves connecting the fundamental paremeters are
gilven ﬁhich are very useful for the design of any required

streamer counter,
INTRODUCTION

The efflclency of a corcna counter depends on the come
position of the mir £411ing. The weter vapour concentra-
tion has the largest effect on the efficlency of thg air
rillingnsparkfcéanter(l): Recentlf more ;;rkczj has been

done on its effect on the officiency of streamer counters.

None of the eerlier works‘3~3) have tricd to study the
temperature dependence of spark counters in detail. Gouncer(6)
has expressed the view that it 1s 1lkely to be s1light, but

no considerable data on the temperature effect exist until
(1,7)

nowy

(ﬁ?)
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The present work is intended to give & clear picfure
of the effect of both humidity and temperature on +the

operetlng characteristics of stresmer counters.

APPARATUS

(8)

The streamer counter hes been deseribed elsevhere

so thaet only e brief esccount may be given.

A highly polished stainless steel plete serves as cathode.
Ankor pnode wire of diameter 0,29 mm 1s held tightly para-
1llel to the cathode at a distance of 7 mm, The effectlive
lengith of the cethode is 72 mm &nd 10 -7 totel resistence

connecting ancde to H.V.

FXPFRIMENTAL RESULTS

(i) Bffect of Humidity On the Reletive Cfficiency of

Streamer Counters

In The present vwork the dependence of the efficlency of

—— =

the wire 5?3&5 streamer counter on the concentration of
the water-vapour in the £11ling air has been measured in

the streamer reglon.

Fig.ld )

The counting characteristies are shown inYfor various

relative humtdtty extending from 304 to 100%.

The start of the coroma streemer pulses V,, increases

with the inecroese of the amount of the water vapoar in
the countzr, wille the limiting voltapge V,g remains nearly

the some whatever may be the velue of the relative humidity,




-—-':1'9-;-* 3.

exceptt for R.H. = 1004,

The observed dependence of the effislency of counting
on the mwoisture 1s a deflciency of the sireamer counter,
and in cairying ont s number of measursments the counter
mst be placed in a closed enclosure, inside which the re-
lative humidity has to be kept always constant during the
running time of the experiments,

Flg. (2) represented the curve of the relative effa-
cleney E, {-I& =K (x%) /N (3D£i] i.e, tha platean
counting rate relative to the counting rete of reletive
humldity 30% as function of the relative humidity.

From Flg., (2) we see that thers 1s a rapld fa?l in
the efflciency of counting on Qecreasing the humidity
until R.H. 15 ~ L0% beyend which it decresss somevhat
slomly with furthar-decrease of the RK,H. The 1ncreaasa
in the efflclency of the stregamer counter by inereasing
the humtdity, apparently is linked with the formation of
heavy negative ions, Increasing the humldity Increases
the probabiliﬁ;_of fory}ng heavy negatlive lons and so

as a result“of“this diffusien 1s decroased. This fact

may bring ébout the development ol streamer counter to
operate under more faveurable conditiong and conseguently
counting alpha particles with greater efficlency. It 1is
clearly seen from the current curve that the varlation of

humidity deoes net affect the corona current. Rubt when LA




k4,
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Ancreases the corona current I increasesin a good agree;
ment with the following epplirical formula deftermined from
the present experimentnl results epplylng the lemst =

_5quars f£its.

6

T=1.5334 x 10722 v, 24 0.0082 x 1076 v, - 126,38 (1)

Flg. (3) shows 1 vs. Vo glven by aguation (1).0n the
seme flgure ere represented experimental values which show

good agreement with the computed values.

This phenomenon 1s different from previous cbserved
experimental results(2), while In good agreement wlth that

(1)

observed by Androeschchev et al,” ", who had detected no

change in the corona current for spark counters.

The internal resistance ry of the anode-to-cethode
discharge space has been determined as function of ¥,
which 1s determined by the relation

I v,
ry =2 {2
d T
Fig, (4) shows the results. It is oBvious that there
1s o gradual Increase of ry with decrease of Vé coming at

the plateau threshold to a very steep rise.

Fig. (5) represents the a.c., re¥istance ry VS, Vg
which 15 glven from the equation :

r, = __;e._:: (3)

Yt 15 claer thet Te decreases with increasing Vé.
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(B) Effect of Temporature On the Relatlive Effeclency of

Streemer Counters,

To study the tempergture dependence 1t 1s essentlal
to alloﬁ for the appaTent change in the range of particles
couused by the change in the density of surrounding alr as

the temperature 1s changed.

Thls experimental worlk has investigated the effect of
the varlation of temperatura on the streamer counter
characteristics. For this purpose a counter with elecirede
separation 7 mm & ankor snecde wire of diameter d = 0,29 mm
with 10 M-rexternal reslstance conpecting'anode to B.H.V,
ware used. The counting characteristics are shown In Flg.
(&) for various temperéture extending from 30°C to 80°C.
Tha results indicate that the sensitlvity of sireamer counter
15 somewhat @ependant on the temperature. Also 1t shows
that the start of the corona streamsr pulses lncTreases
mith the inecrease of the temperature.in the same time ;
decrease iﬂdtﬁeﬂlength'of the platesu is<avident. Hovaver,

a small positive plateau slope 1s noticed at 80°¢,

Applying the 1eas£-square fits to experimental results
of corona currenf whiéh are repreﬁented in Fig. (7) by
circles empirical ferrmlas of the secornd order have baen
determined for I in terms of V, corresponding to various
values of temperature, These have been represented by

the continmous curves in Fig, (7).
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Fig, (8) indicates that the relgtive efficlency of
the sireamer detacter incresses graduelly slew with the
increase of temperatura coming to a sharp rise at about

8occ,

The internal resistonce rg can be determined as fun-
ction of V, for different velues of temperature by equa-
tion (2)

Fig., (9) shows the results ¢ It is obvicus that thera
1s a gradual decrease in ry with the increase of the tem-
peraturo while &t large values of Vo B very small varla-

tion in r3 1s neticed.

_ Fig, (16) represents the a.c. resistance r, given by
eg. (3) Vs, Vo for different values of temperature 1.c.
T = 30, %0, 50, 60, 70y 80°C. It is clear that r, decrease
wlth the increase of the temperature and that e small

varilation in ry 1s observed at high values of Vo,

Thus we conclude that the efflcisney of sireamer coun-

el .

RN )

.ter depends on the composition of the gas fllling as well
as 1tq temperature. The water vapour ccncentration was
the largest effect on the efficlency of the alr filling
streamer counter.
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GH:IRKGTEEISTICS OF AN ENERCY AND TIME ANATYSIS SYSTEM

USING & Ge(Li) AND A FAST SCINTILLATION DETECTORS
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Abgtract
The characteristics, performancea and capabilities of a aysté.m which
can measure energles, intenslties and 14fetimes of gamma. trangitions in
radiozctive nuclel using a relatively large volume 76.% co Ge(Li) deteotor
and a fast secintillation deteotor.was diccuseed. The gysten was used to
.measure the half-life of the 482 ke¥ level in 181’1‘& nucleus end was found
»+to ba 10.49 + 0.09 nge The obtalned:experimental trensition probabilitien
of the different gamma transitions depopulating thia level were compared

with the theoretioal estimates of the single partiole models
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1 Introﬂuetion' |
'Sointillation detectors are still the fastest nuclear radiztion
detectors suitable for timing experiments. However, the exoellent
energy resolution of Ge(li) deteotors compared with seintillation

- 8) work to siudy the tining

doteotors have encouraged many extensive
propertles of relatively small volume detectors { < 50 ce ). Such

extengive work conmoerning the timing properties of rel-.a.tively high -~
volume Ge(li) deteotors ( > 50 oc ) does not exist. In other words,
the comparison of calculated time distribution with experimental ilme
speotrg.—ﬁ)have not given complete agreement. In additiom, relativoly

lar
-l::izéna volume Ge(Li) deteotors have better detestion efficiency and

" thus they are more suwitable for low activity measurements and detect-

lon of high energy gemma~rayss
The aim of this work is +to investlgzte the characteristics, pexform=-
ances and capabilities of a system which ean nmeasure energies, intens—

ities and lifetimes of gamma transitions in radicactive rmuclel using

- @a relatively large volume Ge(Li) detector ( 76.1 co } and & fast scln~

t11lition deteotor. This sysiem (itogether with a ganma-gamma colncide~
nee system described -'bei'ore14)) "ig a part of a project in which the

' 5
de_c__g__ echemes pof some radiocaotive nuclef wil® be stud.tel ). Howevor,

—_—F g

in this work alpso, the system was used to measnre the half-1ife of the

402 keV level in 191

Ta mucleus. The obiainei cxperimental tramsitien
probabllities of the different gemma ‘ransiiions depopulating this
level wvere compared wilth the theoreticel esiirates of the single

particle model16 ) .

2. Systen Deseription
¥ige 1 ebows 2 block dizgram of tho system. It consicis of three

diptinet parts 2 _ -
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The sointillation detectora construoted for use in this work, -+
coneleta of a fast XP 1020 Philips photomultiplier tube and a suitable
meohanical assembly which permlt the houging of different orystals
and the necessary electronics. The oonstruction was made to allow
the ability of using seintillators whose thicknesses may vary from
few m o abeutr &0 om . Congidering the eleetronis part, a suitable
veltage divider network with decoupling condengsers with a chain
current of 1.5 x 107 amp./ kilovolts and a focus comtroll was
oonstructed. The fast negative output was taken directly from the
anode of the photomultiplier while the linear positive output was
taken from the ninth dynodes For this purpose, a low noise preanplifier
having an emitter rollouer.néage ha;'heen also constiructed.

The Ge{Li) detector nsed was a coaxial ORTEC detector type ?IP10
having a'diametér of g YF cn and a height of 5.83 en while its
-ective volune is 76,1 co . The preamplifier used was also an ORTEC
120B4 charge sehaitive preamplifier mounted directly on the deteotor
oryostat so that the input field effect transistor is kept ab low

temperature in order to provkde good stability.and low nolse level.
. = -

e—— VL
e O

il) FAST LOGIC CHANNELS

Fast pulpes from ﬁhe anode of the photomultiplier are shaped by
a constant fraction descriminator with an amplitude risetime compensatsen
and then fed t¢ the start input of a start-stop time to amplitude
converter. Pulses from the timing output of the Ge(Li) detector pre-
amplifier are amplified by a timing filter amplifiexr to optimize the
signal to noise ratio, shaped by a second constant fr#ction deserimi-
nator and then fed to the stop input of the time %o am?litude converter

through suitable 50 ST delay cables. One of the time to amplitude
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oonverter outputas is fed to an Intertechnique 400 channel analyzer
for 4ime snalysis while the other output is fed to the first Input

af a triple coincidence circuit through z suitable single channe)

analyzzz ond delays

111) SLOW LINEAR CHANKELS
The linear ouiput from the photemultiplier was faken from the
ninth dymode while that of the Ge(Li) deteotor was taken from the
energy output of the detector,prea.mp-lirier: _Each of thege outputs - |
was amplified and then fed to a timing eing‘le channel analyzers. The
outputs of these eingle channel analygzers are fed after su:i_.ta'ble
“delays to the pecond and third inpuis of the %riple coincidence
elrouit whose output gates the multichampel analyzer for tining
analysle. ' .
| Pulses from the Ge(li) detector amplifier are fed Yo a biased
amplifier which permit the division of the gamma~ray specirum intb
peveral emergzy portions and expsnd each poriion to cover the vhole
memoxry of a E‘l _.?-LABEH muzltichannel snalyzer and thus permit eneray
‘_nialys:.s down to 0.2 kevjchézmel. Each gpectrum was thus recorded
in ‘;eriea of overlapping Eegnentcs Boﬂ:. the detector amplifier and

the biaged amplifier were equiped with a base line resiorer while

a pile up rejector was present in ihe blased a.mplii‘ier.-

Zs Syotem Invesiligziion

3.4) DETECTORS
g) Seintillation Detector i
The detepfor was found %o ha.ve en enexgy resolufion 12 % for the

661 keV line of 13705 source when uging & 50 mm diameter x 50 mm
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hight HaI(Tl) cryst=l while the fast anode pulses were found to
bave 4 mean risetime =2 3 pe and a mean width at half maxdmum 200
ns when using 50 mm &ia x 50 mm hight wNE102 plaptic scintillator

and a 13705 source .

b) Germanium Lithiun Deteotor :

i) Energy Resolntion .

Although tha.t. this detector is of the high reselution type, yet,
the best resojution oPfained largly depends on the choice of the best
working potential as s=ll as the degree of matching and the way of

coupling between the =lectronic equipementa processing ita signal.

- srtsizioutput. Sueh conditicaz are, specifie for each detector and thus a A Lo o
puicits Bystematic study of m dopendence of thedetector .resclution -en. STTILET AL
snute iv--these conditions was perfurmed. Regarding the dependence of 4ha. : REE RN

detector noise (prea.z[_ﬂifierl output) on th‘e applied bias, the nolse
level at different bias voltages was measured by a 100 Mega cvele
217455 o Teletronix oscillosceps model 465 after being amplified 40 times by fxorlponi
-cizoscesanw ORTEC low noise 47Z spectroscopy amplifler (Fige 2a). At bias = WL
voltages greater than &30 ¥olts, the noise level was laxgly zeduced
to J;féﬁ‘t 250«1-1::.1‘.?;5'&?011:3 ’a:rine; to the decreas.:jin the detector'capacity.
Upen Increasing the bizs, the detector noise remains nearly conatant
up to a blas voltage of the order of 3550 volis a} which the detectox
nolse began te increase agein due to the increase 1n the leakage
current through the detectors Therefore, we can conclude that the
best working potential of the deteotor is = 3400 volts at which,
es.222° T the- detecto; has a minimm capacity and negligable leakage current, . . ., oL
However, the effect of the detector hlas on the detector pulse
height output wa..s aleo measured using a 3765 source (zig. 2v) .

The pulse height ouiput was analyzed on the 512-LABEN muliichaunel
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- gnalyzer and was found to be nearly constamt (photo-peak -position)
over_ the range from -+ 2000 to 3500 volts above which the peak shape
began 4o be distoried.

The eﬁergy resolution of the spectrometer (the full width at half
maximum of thzl};;:k ) wag then measured using a 6000 source at
different shaping time constants of the detector main amplifier
(0.541,2,3 erd 6 us )s In this ifnvestigation, a 6000 source
was put at about 25 ecm distance from the detector and the integral
counting rate was of the order of 1000 ¢/f . From this investigation,
(fig. 3) a pinimum resolution of 2.3 keV for the 1332 ke¥ line in

6000 was obtained for shaplng time constant 2 3 « s Sinoc large

shaping time constants are not recommended for higher counting raies,

a 7 ko shaping time constant was consider;d to he the most suitable

for our detectors At this condition & photopeak to Compton ratio of

60 )

32/1 wzs also obltained for the same Co ©coutces

Concerning the way of coupling between the detector mezin emplifier
and the blased amplifier together with the effect of base line restor—
al.tion in both amplifiers, the best :s.ettings toket: the best resolution
could-only be don® by experimental empirical means since there are
many undefined variables for each particular system. For this reason,
the energy resolution of the spectrometer (et E'fﬁ 1352 keV) was
investigated at counting rates ranging from 4 3 x 10% ¢/s up te
©3ox 104 e/s at three differeni levels of the deseriminator used
for base line restoration of the main detector z=plifier (low, medium,
and high) and at three different input circuit selection modes of the
Plased amplifier (D. Co coupled, A. C. coupled with low or high base

- line restoration). Fig. 4 shows the dependence cf the spectrometer

energy Tesoljution for different settings. It is clear that as long

-
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as the counting rate is € 5 x 103 e/s , the base line restorer

- degeriminator set at a mediun levél and a D. Cu coupling between the
nein amplifier and the blased amplifier seems to be the most suitable
gettings. However, at couﬁting rates > 5 x 103 ¢/g , & high get=
ting of the base line des¢riminator restorer level of the main
amplifier and A. C, coupling with high level baase line restoration
of the blased amplifier are necessary to keep reasonable energy
resolution. Otherwise a drasiie deterioration of the spectrometexr
resolution is noticed.

In order to obiain the intrinsio resolution of the detegtor and
the contributions of the slectronic noise to the spectrometer resolu=
tion, the dependence of the spectrometer resolution on different
gamma ray energies ranglng from 150 to 2750 keV was studied.

In this inveatigaticn, we have used the well known gamma~ray . trano- .

13 152 162
L4

itions in . 24Na ’ Ba , ‘1 Eu , Ta and

2263& sources. Fig. 5 chows a plot of the linear variations of the
opectrometer resolution with the square »mgot of the gemma 1ay energy.
From this figure and using the least squarc fitting methéd, the
following eopirical formula was construoted %o express tha spectro-

mefer resojuidon as,i.function of gagma-Ti§"enersy ,
e g

E (ke¥) = (0.05 4 0.002Z YE + (0. 644 0.,05)

From this deduced formula the intrinsic resoltion of the deteotor
was found to be (0,05 4000 2){E , while the contribution of
the elcctronlo noise was (0ag + 0.05 ) keV o

Comparing cur experlmentzl value of the intrinsgic detector rasole
ution te the theorwstical value given by17) z.gsf 4] F‘Eq,, vhere & 1s
the energy needed to produce ore eleotron hole palr (2.8 e7)} and P

ip the Funo factor , the Fano factor of our detecltor was found to ba 0.16

.
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11) Detector Photopeak Efffciency

The deteotor efficlency of the spectrometer by the photoeleotrio
effeot varies yrapidly with the energy of ga.mma.-ra.ys: However, in .
most of the experiments in nuclear ppectroscomy, only the relative
intensities of different gamma %ransitions emitted by xadicactive
nuolei are needed. Theréi‘ore, only the relative rather then the
abeolute photopeak detectlon efficiency of the spectru-meter is all
that required.

S8ince tho shape of the photopealk efficiency cuxve of the detector M
wasa found to depend on the source to detector dista.nce's) and the
cr;unting rate |9)’ we ha.i-e lmeasu.red. the relative photopeak efficiency
of cur detector at differeni ganma-ray energies in the energy range
from [fo to 2400 keV. Using the well known gamma~ray trangition
intensitles in 13133_. ’ 152m Ta and 63;-3. cources at a source
to detector distance = 25 em a.nd at couniing rate = 1000 c/s. In this
investigation, the gains of both the detector main amplifier and the
biased amplifier were adjusted in such a way to be able to expand
part of the gamma spectrum on the analyzer to obtain « O. 5 ke‘i"/cha.nnel.
The coipilfte spectrum of each gource was thus gbtained by taking a
geries of ;vcrla.ped. portions ( from 6 to B portions ) of the spectrum.
Each portion was analyzed using the 512 multlichannel analyzer a;xd
then normalized to each other to obtain the coamplete spectrum. The
relative photopeak efficlency curves obtained for different radiozctive
sources overlap each other at a certain range of ene.rgy and thus counld
be normalized to each other to obtain the relative photopezk ei‘i‘iciency
of the dotector as a funetion of gamma~ray enexmzy a5 shown In :['J.g. -)

Taking into oonalderations, the statlgtical errors and the errors

iuvolved (average of 4 complete measurements of each spectrum) inm
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the intensities of ithe gamma-ray transitions used in this investigation,
the errors in determining the values of the relative photopeak effieciency

of the detector was found to be of the order of 4-5 % »

3.2 TIME RESOLUTION

Vhen Ge{Li) detectors are applied for lifetime measurements by the
delayed coincidence technlques, ome ¢an cbtain a time resclution of
the order of nanoseconds. However, thé most important eource of time
gpread 1s the aependence of the detector pulae rise time on fhe place
of the interactlion of gamma~rays inside the detector. For relatively
bhigh volume detectors {good detection efficlency), this effect will
certainly deteriorate the time resolution of the system. However,
in the precent work the use of the cocnstant fraction pulze height
triggers largely compengate the effects of walk ard rige time varia-
ior « In this work, the time resolution of the system was measured
by performing delayed coincidences between the 1174 keV and the 1332
K6V gamma lines populating and depopwlating the 1332ke? level in 9OCo
source - The 13352 keV 1j.nle wag aelected.. in the scintillation detector
channel while the 1174 keV lime was selected in the Ge(li) detector

cthEEi. Fig.7_§;shqus tq;fprumpt resolution. gurve obtained ﬁhen_the

1o o

R Rl

1352 ke¥ 1ine was detectod by a 50 mm dlameter x 50 om hight HaI(T1)
orystal. In this case, the time resolution curve obtained was found

to have a full width at half peximum = 2.61 + g4 ns , a full width

et tenth of the maximum = 6.71 + g.1 ns while slopes of 1.03 + 0.06
and 0.64 4 0.086 ns for the two exponential decays of the prompt
curve were obiained. When the 1332 keV line was detected by a 50 mm
dizmeter x 50 mm hight NE 102 plastic gcintillator, thg prompt
resclution curve obteined (fig.7-b) was found to have & full width

et half maximum = 2,42 + 0. ne , 2 full width at tenth of the maximum
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= 6.1{+ 0.1 =me , while the slopes of 'I:l'h.a two exponemtiel deczym of

the prompt curve were found %o be 0.88 + 0.06 ond 0.70 + 0.06 na «

4o Tifetine of The 462 ke¥ Level tm 18174

1814

The helf-life of the 482 kel level in a2 has been measured by

soveral avwthors using soveral techniqueﬂ?-‘ouzdr)

« However, ho mezsuxe-
ments of the lifetime of such level using. Ge(li) dctectors have been
reported befores Therefore, we have found 4t usefull do measyre the
half-life of this level using our Ge{Li) detector~scintillation

devictor Lirming systen.

1} SOURCE PREPARATTION

The excited Tlevels of 12702 is obtained from the decay of '°VHf to
181'I'a. . The 181Hi gource wezs obie{ued by irradiesting = pample of matural
BEf oxide ir the RALR at Tnshacy for a period of 48 hours st & meatron
flux of the or&er of ‘IO12 n/cmaf(a « Since nabural hafmiw: conitains
o miztuze of 1T4He (0,163 ) , 1TOHr (S.21 %) , VTTEE (18.56 %) , '1CHE
(2701 59 98¢ (13.75 %) and 1%%Hr (35.22 %) , the obtained astivity
only contained , Toug ( T% =70 days ) , 180y ( 'I'%s 5.5 houra )
ena ¥lg { T«} = 42:5 days ). The source was used 20 days after ixradi-

etion md&‘__&m the mam pctiviiy wer:s due to 175Hf'ﬂ‘and 18151‘ EOUTCESe
i) HEASUREMENTS

Fige 8 ehows a pariiel deosy scheme of the 18Tys nuole’a.szs) in

which only the most intense trensitlons are indicated,

In order to measure ithe lifetine of the 482 ke¥ level in 181g, » weé

hzve measwpred the eingle gemma-rasy speotrum using both ' ge{Li) deteotor
end NaI(Tl) ecintillation detector. iecording to the partial level

sbheng of 181

Ta end the single gemma-ray specira obbalined, the life-
time of the 482 keV level in 181'1‘3. vas menasured In two waySe

Tiret, we perfoiined delayed coinoidences be'ween the 133 L6V
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gamma-ray transition puyul:ﬁﬁng this level in the st=rt channel
(seleoted with the help of FaI{T1) deteotor) and the 482 keV ganma—
Tay transition depopulating this level in the stop channel (selected
with the help of Ge(Ll) deteetor), The time spectrum thus obiained
18 given in figure-9 . s The walue obtained for the half-life of the
482 keV level in '®'pa fs 10.38 4 0.12 2 .+ Thia value was deduced
after the subtraction of the chanoe coineldences gbtained with a
prompt spectrum using 22Na source under the same experimental
conditions The data wers leazt-squares Fitted ,

Secondly, we have performeR delayed coincidences between the 133
leeV gamma-ray transition pogalating this level in the start channel
(selected with the help of ZaI{T1) detector) and the 345 keV gamma
~Tay transitions depopulatirg this level in the stop che.r;nel I(selected
with the help of Ge(Lli) detzotor). The time distribution spectrum
obtalned is given in fig. {0 = The pronpt contribution observed in
this spectrum was due to the presence (i I}‘the stop channel) of part
of the 343+4 ke¥ transition depopulating the fast. 343.4 keV level in

€ 1T5HI‘ —_ 1T5Lu decay « In fact, this contribution coul.d be 3
reduced by choosing narrower window in the slow GCe(Li) detector
cha.tm,alén_r_fhis:isio]ﬁtion vas yot used since narrbiler window will cause
the elemination of part of the gamma=-rays depopulating the 482 keV
level under investiga.tion_ and 4 reduction in the delayed coincidence
counting rate will he o'btla.ined. From the obtained opectrum, the value
'deduced for the half-life of the 482 eV level in ‘Slta is 10.5040.13 nm.
This value was deduced by least-squares fitting after the gubtraction
of the chance coincidences obtained with the prompt spectrum of a 22ya
gource, under the same energy settinga.

From the results obtained from these two measurements, no significant

differences in the velues of the measured half-lives are noticed .
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Paking into consideration the statistical end systemaiic errors due
to time ealibration and eleotronic inetability of the epparatus,
a mean value for the half-life of the 482 keV level deduced from the

glopes of the time distributlion curves was found to be ,

T (482 keV level) = 10449 4 0.09 ns

5« Discussion

PreThe investigation done in this work have peimizted us to study in
details the characterestics and perrormanoé of tne deseribed systen.
Such study is very useful in order %o obtain the best operatlng
conditiong ag well as the maximum capabilities of the systeme. Tho
gysten deccribed here can be used to measure sccuratly gapnz~ray
energles with e resolut}on ranging from = 1 keV at gamma~ray energy

ef the.order of 100 keV to & resclution 2 2 keY at gemma-ray energy
of the order of 1 MeV. In addition the relative gamma irangiticnsz
could be also obbained in the energf range from & 60 +to '3 2400 keV.
Howevery below. = 200 keV the dete;tion efficiency decrcases rapidly
due to the absorption of gemma radiations in thé_dead layer of the
detector end in its packing materials. Concerning the time resolution
of the system, fhe_prompt resolutlon curves obflz;ed chowed that life-
times 1o the nano-second range ocould be easily mezsured by relatively
large volume Ge(Li) detectors. In addition, the value of the half~life

181

of the 482 keV lovel in Ta nucleus obtained in thig work 10.49:40.092

ng ig in excellent agreemeni with the most recent value (10.81+0.05)ﬁ5

Obtalned by Lowe et ale 249) in 1973 and with the values (10 56+Oo15),
and {ll.o+¢9.2) n§ .
\10.4030-2}, (#o2%035) ¢ reported by references 20523 ¢

recpectively. However, using the theoretical values of the intermal

conversion coefficients tabulated by Bliv and Band 25) znd the branche

ing ratioa of the different gemma-ray lines depopuiating thig level;
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the experimental partizl gema-~ray helf llves Té-exp for all transitions
F .

have been calculated using Hia formula ,

o . _ _l]-!%_ ohE (5.1 + & )

“Hexp -
Thesa values are compared with. the theoreitlcal single particla Veisskopf
astimates1s-)

given by ,

T (H1) = 2,24 .l::f 107 ng

T%. u (E2) = 9.37 '_{-_-4'/3 E_! ns and
Ty g (H2) = 1129 23 E:? na,

vhere E. i8 the gamma-ray trangition energy in MeV.

Ta chtain tho Veipskapf istimate a nualanr radius constant 2f 1.2 Im
and a s’catistiéel factor § =1 ware used16);

Table 1 shows the hindrorce factors daleulated welabive to tho
theoretical single-particle Velsskopf astimate of the partial half-livess
The retardation fastors for the 482 ke¥ and the 345 keV¥ 2 transitions
ere _simila:.'. It ig diffiecul% %o understand why the 482 keV M1 trannition

i8 more than ‘103 times nmoro retarded Lna.n ig the other 476 ke¥ M2

krangltione

Teble 1 -

Cre—md L T
A d
Hindrance fuétor for pomme-ray trangitiona of tha 482 keV level -

im 181’1'9. nuolegus
By 1 + :
transitlien Haltipalarity Ti;rrem Té v exp/ Té y
282 B2 12,80 26457
2 % M 1 13,25 6.62 x 104
476 pure M2 624,60 16.02
345 pure E2 T7-39 42:39

wh
" From our present worlkt.
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Figure Captions

1 Block diagram of the system.

a)

b)

s

The dependence of the detector noise (pre-amplifier output)
on the appliéd bias at different bias voltapges. -

The effect of the dtector bias on the difigctor pulse height

137

output using a Cs source.

Gamma-ray energy resolution of the Ge (Li) spectrometer
as a function of amplifier shaping time constant

Effect of input circui} selection (I.C.S.) mode in

(spect;osggpx_gmpgifief}and base line restoration discrimina-

tor level (B.L.R.D.)}in biased_zhplifief7on energy
/v *

resolution.

Linear variations of the spectrcmeter energy resclution
with the squgre root of the gamma-ray energy.

Relative photo peak effeciency for different gamma-ray
energies of the Ge (Li) detector.

Prompt time resolution curve for the 1332 keV level of 6000.

a) detected by 50 mm dia x 50 mm hight Nal {Tl) scintillation
detecter in the start channel and Ge(Li) detector in the
. stop channel,
b) detected by 50 mm dia x 50 mm heighawﬂﬁﬁ}oz plastic
scintillation detector in the startyand a Ge(Li) detector
in the stop channel.

‘A-pertia) decay scheme of the '°'Hf niffleus (Ref. 26).

Delayed time distribution coincidence spectrum for the 482

181

keV level in Ta, (133 keV) gamma-ray Iine in the start

channel and (482 keV) gamma-ray line in the stop channel.

Delayed time distribution coincidence spectrum for the 482
keV in 181Ta {133 keV) gamma-ray line in the start channel
and {345 keV) gamma-ray line in the stop:channel.

1
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T EFFECT OF POLYAMINO POLYCARBOXYLIC ACIDS QN ‘
THE CORROS1ON Of AIUMTNIUKE IN ALKALINE MEDIUM |
BY

Abo El-Xhair B. Mostata and Mohamed B, Hafez¥ |
University College for Women, Ain Shams University !

ABSTRACT -

The corrosich rate of sluminjum, in 0.15 N NaCH
solution, in presence of some polyamino polycarboxylie

acids (chelating agents) was studied by weight loss techw

niques., The corrosion rate of aluminium was found to be
initiated in presence of such chelating ageﬁts.'The digsg-
lution of aluminium increased as the donor atoms increaged.

A propoged mechanism was given to explein this phenomenon.

® Radiation Protection Department -~ Atomic Energy Estab-
IiSkments: o ’

{1




.—-}30"" r

IFTRODUCTION

The inhibition of the corroesion of some metals such as
aluminium and zinc, in aqueous solutions of alkalis, whose
hydroxides are amphoteric have been thoroughly investigated1;2.
The behaviour of the inhibitors in this case is stricily
related to the solubility of the surface oxides or hydroxides
at various pHs. The éction of the inhibitors is explained by
agsuming thnat they have an effect in repairing the pores in
oxide and hydroxide films. The inhibitors can no longer
exercise any effective action in a eleesrly alkaline medium
in which the oxides and hydroxides of aluminium and zinc are
soluble, .

The efficiency of inhibitors depends on their molecular

structures3 4

5:6

. their molecular area”™ and their molecular

welights « Therefore, it is of great interest 1o study the
effect of some polyamino polycarboxylic acids having different
functional groups as well as various molecular weighte on

the corrosion of zluminium in alkaline medium. The polyamino
polycarh&ﬁz}ic gp;gsﬂuse@,in the precent-<tnvestigation are:
ammonis triscetic acid (TTH), ethyleme glycol - bis ~ {p-
amino ethyl ether) - H,N - tetra acetic acld (EGTA),

ethylene diamine tetraacetic acid (LDTA) and diethylene

triamine pentaacetic acid (DTPA),

AT
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EXPERIMENTAL

Polyamino polyearboxylic acids (TTN, EGTA, EDTA and
DTPA) were of the highest purity asvailable. Their structures

and dissociation cougtant valuesT

are given in Table 1. The.
concentration of the chelating agent studied varied between
0.38x10~% and U.54Emﬂ"2 mole. Aluminium éheets of spectros~
copic purity {(Johnsmz and Matthey, London) were used in thesme
investigations. The metallic sheets had an apparent surface

2 eactl. Determinatiopnp of the corrosion rate was

area of 100 cm
performed by weight loss techniques, Keasurcments were made
in 0,15 N sodium hyiﬁoxide free carbonates at 32 + 0.5° usging
bidistilled water, The resulis were obiteined in duplicate

and no significant discrepancies were observed.

RESULTS AND DISCUSSION

Figs. 1,2,3 and 4 show the corrosion rate of aluminium
at dIfferent Sondentistions of TIN, ECTA, EDTA end DTPA in
0.15 § sodium hydrorxide solutlion, respectivelg. It was
observed that corrcsicn of aluminium increases in presence
gf polyamino polycarbozylic acids, Also as the concentration
of the chelating agent increases the corrosion rate increasges.
' These results indicate that the studied chelating agents
act as accelarators for the corrosion of aluminium in alkaline

medinm,
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Polyamino polycarboxylic aciﬁs form complexes with
metal ions such as aluminium, iren, cobali, nickel and
cuppors’g. The formation of such complexes depends on the
acidity as well as the alkelinity of the medium. The normal
complex is stable in the pH range 4-—10. At pH »10 hydroxo
complex is-formed, while at pH (3.5 protonated ccmplex is
formed which decomposes at pH < 1.5 to free metal and chelating
agent. Since the experimental work was done at pH >10, it
may be expected thet hydroxo alumininm complex is formed at
such wmediun,

Therefore, one can suggest the effect of the studied
polyamino polycarboxylic acids on the alkaline corrosion of
alumipium. The hydroxyl ions react with sluminium forming
sodium aluminate, Simultaneously, polyamino polycarboxylic
acids react with the aluminium surface forming hydroxo
complex. This leads to an increase in the corroslon rate
of aluwminium,

Alan4¢1t was experlmsntly observed timt, the corrosion

rate of alumlnlum in alkaline medium increages in the order:
DTPA > EDTA =~ EGT4 > TTH

This can be explained by the increasing number of.the donor
atoms of the chelating egents which increése the probability
of forming the soluble hydrozo compound. -

It can be concluded that TTH, EGTA, EDTA and DTPA act as

accelarators for the alkaline corrosicen of =zluminium.




-




— 139 -

4.0

/4

; ! J _
) 1 . 1 ! .:'._
o o o Q
= o e~ ©
1y woyuwbw  jy J0 s50] M

20

30 .




— 138 —

_. 1 I I
] 1o
od
i Jo
™)
49
— ~r

[ H ! 1 _G.ll_.
e o o o
(o)} © r~ D

4 woywbuw

l

ey

IV 40 SSO| “IM

m/l

— log [EDTA]
Fig, 3




1 1 ] i
4
B o
| o
=L -
~ <
}
-4 <
B ~T
) =
__ 1 1 } u L
2 8 O/H.- nv-
o P~ ~ —~

Jy mEu\EmE IV I0 S50y °




— 133 —

Table. 1 : Dissociation Constants of scme

Polyamino polyecarboxylic acids

Diegociation constants !
Yams and formula ] .
Pyl PRp| By | PRyl B
Ammonia triecetic acid {TTH).
//,CHECOOH
N-—CH2000H
CH2000H
Ethylene glycol -big-{B--amine ethyl ether)-
¥,0 tetra acetic acid {(EGTA).
HOOC-GH2\\ CHE-COOH
HOOC-CHz/ CH,~COOE
2,00 {2.68 18,85 9.43
Ethylene diamine tetraacetic acid |
(EDTA) ‘1,99 [ 2.67 ‘| 6,16 | 10.26
e /-enz-coo_H e
/H—CH2-0H2—N \
HOOC-CH, CH,,~COOH
Diethylene triamine penteancetic _ ; i}
acid (DTPA). 1.8C 2.55 4,33 8460 10.58
HOOC-Csz“ CHZCOOH
N-(CHzJE-N-(CHg)z-N
K00C~CH,, N\CH,,CO0H
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FIGURES CAPTIONS

 Effect of the concertraiion of ammonia triacetic

acid on the corrosion of eluminium in 0.15 W

NaOH at 32°.

Effect of the concentration of ethylene glyecol -
bis ~(p ~ amino ethyl ether) - N,N - tetra acetic
acid on the corrosibn rate of aluminium in 0,15 N

IlaOH at 32°.

Etfect of the concentration of ethylene diamine
tetraacetic acid on the corrosion rate of aluminium

in 0.15 N We0H at 32°.

Effect of the concentration of dietbylene triamine
pentaacetic acid on the corrosion of aluminium in

0.15 B NaOH at 329,
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INTRODUCTION

The hebicide trifluralin ( a, a, a, wrifluoro

=2; b - dinltrs = 0 = I - dlpropyl toluidine) is

used as a wgﬂd control In ecovion. It is a s0ll
active coﬁbaund. Groweh and physiolosicél effects
of the herbicide were stulled by Kempen (1965),
Standifer and Thomas (1965), I'ekgé ot al (1968) and
Bchultze¢ et al (1968)e LUitotle effects were studied
by Bayer et al (1967) on cotion, and'Hackaylb and

Amato (1968), on corn and cottone

In this study wmitotic a1 melotic-~effects of
I LT T

B P

trifluralin on Vicia faba were experimented.
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MATELTAT and METHODS

r’\

(3

Seeds of Vicia faba ( Var. Giza I ) were used
in this test. For mitotle studics roots 4 days old
were dipped in well aerated experimental solutians ;
( 0.1, 1, 10, 100 and 500 ppma) for 24 and 72
hourse Tap water was used in control ezﬁeriments.
411 obserVQtions ware rade from Feulgon permenant r
roov tip squash preparationse. TFor meiotle studies

two Vypes cf treatments were carried ont-

1. F%ower buds were directly treated with an
equeocus solution of trifluralin (500 ppas)
using moisted plece of cotton for 3 hours,
buds were garthered 24 hours after ireat=
mggt, ygisted ﬁiece of cotton with tap

e

chr g ’
vater wma used for contraolse. Y

2a Soll treatment, sceds were sawa in pots and
ag shoot sprouts, theoy were irrigated regul-
arly with the herbicide solution ( 10 pphs )
until flowering when flower buds were collect-
ed., Tap water was used for izrigating control
plants. Ppllen mother cells were exanined
frox peraenant preparaticne using accto~carmine

—— - . - v o - ' c../o L.
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smear method.

Stainability of pollen grains with assiop-caraine

ras talken as an index for determining poilen aterilisy.

Lenghh of pollen grains was accurately measured

by oceunlar micrometer.

RESULDS and DISCUSSIOHN

The intiblting rpibotlc cifeets of trifluralin
(Pable I) ggree with those observed by Tablert (1965) &
. F
Bayer et al (1967) and Hadlmyio and Ameto (1958).

194

Afton, 24 hourg treatments the percentage of neta-
ph&ses iu§4mmﬂei g&aguallzJoﬁ the expenc2.of prophases,
while after 72 hours trcatments the pezcentage of metaw
phases inereased mexkedly on the expense of both prophages
and ana=~telophases (table I). Generally the Gotal rerecente
arme nf aknomal eellsz iacreasad with inceeass of tino of
treatment and concentration 7enhle ). Stickross wie &
common abnormality in 72 houes 'reatﬁent. Accwmaillation
of metaphages may be athributed to diflerent degrecs of

spindle distrubances shown in the presence of prophise-

.
el o
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netaphases, ball and star-sheped mataphages, lagzing
chromosenes and m‘ttarirw of &11 the clhrompsomog all
ovar the celi Fie. le2-3-A)}s Prophase-metaphases

¢ wr 2. ..B88 been gbssrved.by .many oubhers after treatment ef

| colchlaine (baz-bei and eallan 1942), ethylané glycor——

. (D)anato 1948) ghromosemes remaln nearly in thelr ar-

rangenent as they were during prephase dus to 1nhivi-
| tion of spindle formation, amer (1965) considered
staramefaphase type as a foreestep ef cemplete distur-
. bance of the spindle, Barthelmeaa (1997) attributad
the phenctenon of lagsing ehromnosemes ta the aﬂhea-ian
of the gentremeres of ene or mere chromospmes to the
euter layer of plasna while other chromosemes gontinue
BoY¥ing 4o the equatorial plate. i

Anaphaga abnormalltlen were: atlaXy anaphages

| with a bridge, ;.:-e.na.phasaa and @etripolar anaphases )

i (lfip;.sl:‘b which ensure evidences of gpindle digtmre

| bn'nee-.- ‘The pelyploidizitig actlen ef tho herbicide ig
indicated by the preacnce of tetroplaid and polyploid
oells resultinz in glant nuslel and restitufion nnclei

| ( Fiz. 7,8)s Multipolarity resulted in polynuslede

| - cella, (Ple. 6) Most of the sbove sbservations agree

" with thoss of myer et al (1967) on the affezwd of trifln-

| ralin on cotton. These abnomalitles ensured that

oa/o
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YE:Lneae is cnnnacted here with gtathngkinesa, that

I

Wtripolanity represented in pultipolar amaphases
nultinucleate cells are found tpgether with c-neda
inaphages, polyploid cells and restitution nuelel.

“he mast comnon rmeistic abnomalitles were stiske—
and sticky.baidges ( Plae P )e After direct
tment fhese abnormalitles are obviously higher in
first division than the second edivision, Tablo IT.
temporary effect of triflaralin on meiosis agree
_the assumptlon of Amer and All (1968) that meiotis
Lm?ass indt;:pd by external agents seens to be temporarye
s IT phows alsc that in case ob soil treatment the
entage of abmormalities in the first a.nd gecond
slon did not show much variation. Thiag may lead
o belleve that the induced abnormalities after soll
tnent may be the result of chungagmj.g the 1lsnie
oromer; and metabolis activities thus leading to
ndary effects sush as those observed.

_p}e {L shows alse that dlrect ireatmeny of buds
oo pffoet an either fertility of lensth

.'\
o] Ll.-.l.——h ikt

EL n prains, while _so:L'L tregiment (10 ppm) induced

Tk ik T

gherilify and am—w gffect on pollen grains
asfo
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. shown. in the increage in their length. These resulis
strengbhen the assumptlon that melotic treatments with
external agents ezeri. Lemporary eifects,

Comparing miﬁotic‘ and meisptic eﬂéects. of .t.dfitma.—
1lin 1t 1s ebserved that most of the mero-statlmokinetic
abnomalities of the herbicide in mitosis disappeared

durlng plant growth and were not traced during meiosis.

-

l?l.b.I-i

sl
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Cytological Effects of 3Some Contraceptives

By Hoda Halteen
Feculty College for Girlg ~ Ein Shang University

Introduction T
'_‘——-—-—___.__' .- :“_ ) R e

effects of gome ef thege drugs are now being of interest; Hakeep
and Agper (I966), Kebarity ana Khodary (1967). Nowadays othar }

contraceptives are at hand, 1t 8eems therefore necegaary to copn-

tinue inveatigation of their ¢¥tological effects. Five new t¥ypes

Egypt. Ovulen (Kahers c.) Ovral (Niie, C.) Gyne anovlar, Anoviar
I end Frimovliar, (cid.c.).
The present work represents a conparative study on the

effect of théae five contraceptives on the meloais of Viecia faba

Meterial ang Methods

Vicia faba plants (var, Giza I) were treated with agueous
%, oa h
spgz?ed solutionsg of contraceptive tabletg, Two types of
treatment were conducted :

a) Direct treatment of flower buds for 3 hours using a

e

moisted piece of cotton,







/5%
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The percentage of abnormelities decrsaged gradually s we appro-

ached the stages of the pnd divigion, (Table II). 3praying with
- r-, . T ’ b
A1l the flvé”bcntraceptlqu gaye nearly the geme types of

nglen aed Ovral did not follow thig rule -

abnormalities, Stickiness, sticky bridges and lagging chromosomes
were the most common configurationa (Table I). The highegt
degreen of stickiness resulted in a c¢lumped mags in'the middle orf
the cell ( Fig €). In lighter degrees of stickinegg the sticky
ends of bivalents resulted in various configurations guch ag
chains and rings of bivalents (Pig 1,2,3,4,5) Sax (I94I) attri-
buted stickineas of IZ-rayed chromogomes to excess charge of
nucleic acid on the chrozosomes, The phenomenon of atickinens
whioh 18 usually induced by many chemlcal and Physical egents in
melotic chromosomes was cbserved by many authera. Ohmo (I960)
repcrted sticky meiotic chromosores after treating Alliup with
extracts from moxious plants, Hakeen and Aper {I966) treating
Vicia buds with aatarated contraceptive solutions { Anovlar,
Conovld, and Lyndiol) reported also s high degree at sticky
melotic chromogomes,

3ticky bridgea and bridge fraggpent configmrations were
observed in both types of treatments (Pigz). 4ill applied con-

traceptives gave neariy the gape percentage of sticky bridges
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wnich are the regult of stickineas, such configurationg were few
In second divieion phages after treatment with Anovlar I, Gyne
tnovlar snd prymovlar they were common after Ovulen end Ovlar
‘reatment.

Lagging chromosemes or bivalents ( Fig 2) were also more
:ommon in the first phares o Iivisions than the second oneg.
hig type of ahgrratinn-waa induced by &1l contraceptives 1n the
iwo types of treatments with nearly the same percentages {Table I)
iuch aq;}ration mey be attributed to the hinderance of separation
if bivelents at the end of metaphases due to stickiness. Legging
rivalente appear to be a regult of clumping of the other bival-
nts tegether, The phenomencn of legging was reported by many
uthors, Ohno end Tenihuzl (I960), Hussein and Hakeem £I960) and
akeem end Shehsb (iQTO). Barthelmeaas (1I957) attributed such
henomenon ., in mitosis, to hinderance of propetaphase movement
f chromosomes accompenied by adhesion of the centromeres to the
djacent inner surfece of the piasm&. |

Other observed phenomencn of less importance such as frag-
ents and cytomizes were recorded. Frggments and paired
ragments { Fig 7) were few and only observed in Prymovalar,

vral and Ovulen., Cytomixes was reported only ir Gyne enovlar,
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Summary
A

Maiotic effects of five contraceptives; namely (hovlar I,

yne Anovler I, Gyne enovlasr, Prymovlar, Ovulen and Ovral were

tudied on Vicle faba. The wost common abnormelities were,

. .

¥

‘tickiness, stlckyibridges and lagging chromosomes, S praying
Aith ovral and Ovulen resulted in more toxlcity giving higher
ercentages 0f abnormalities and affeeting pollen viability,

lo traces of spindle disturbances were reported.
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X, Table I
Number and percentages of total abnermalities
m. and- different typeg of abnorgalitieg

(s)

Percentage of differont

Exp. Agent Type of) Mo, abn., % types of abn.

treat, | P.M.Cs | P.1.CQs

/.
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Ve
-y

L

Skick. | Leq. [Rry Fray 18podi. Cooms
Diract| I85% 37 L,9 100 | - |-} ~ - -
Control dpray | IoBI 41 209100 | - |- (< [ .| -
D 1920 | 148 7.7 76 | 1410 - | - | -
Anovlar I g 1725 (214 12,4 91 | IefIr|- | - | 2
D 2045 | 157 7.6 78 | 13| 9| - | ~ | -
fyne enovier| g | Ised |Isz |10.8| 7o | 13 w2 | - | -
1
iD 1966 | 167 8.4t 137 13 12| - | -] 3
Frymeviar | g [ o120 {220 [10.s| e |1l sl o | 2
D 1870 | 1I94 116,37 65 | 16| 1215 | - | 2
Ovral s 1757 {289 lre.6f 70 [ 12|t0l8 | 2 | 5
D | 1590 | 139 8.7 63 | 171 8j 3 | - | 3
Ovulen g 1913 | 2To l11.4

70 | II] I0f 5 I 3
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Table II
Number and percentago of abnormalities 1n different meiotlc
pheees apd percentage of pollen viabllity after direct traat-
ment and apraylng flower buds with contraceptives

; H_" 4 | Type of| Diak.&webaphege Tat gna metaphase | 2nd wetaphase 2nd ane-metaphese | 4
4 DLEIP.Agen treat, | NO, [ 2bn, R, abn, 7o abn. No. abn. % pellen
| p.u.|P.M.Cs| % |P.H.CslP.M.| % |P.M.Ce{P.M.Ca} % |P.M.Cs|P.M.Ce viabll)
Ca.
1
- Direot | 608 [ I7 2.7 49" - - 513 II 2.1] 242 - - | 98.1
j Control Spray | 650 | 2I 3.2| 533 - - |548 23 4.2 250 - - | 97.3
2
e D 809 | 78 9.6} 3I7 33 | 10.3 1559 34 }6.09| 235 10 4.2| 97.6
ovlar 3 750 [121 | 16.1f241 39 113.06132 | 35 | 8.I)262 | 19 | 7.2] 96.7
Gyne ) 911 | 93 10, 2| 450 42 | 9.3314 25 {“7.9| 370 I2 3.2| 95.9
Anovler 8 711 | 94 13,2} 381 46 [12.06 519 31 5.9| 277 IT 3.91 95-4
D 853 | 87 10.1} 395 39 9.8 416 27 6.7] 302 14 4.6| 96,2
Prymovlar 5 927 | 111 11.9)473 67 | I4.2 583 38 6.5} 139 8 5,7] 95.9
ovral D g2z | 102 12,4501 56 | II.I 310 | 27 8.7] 237 9 3,7| 94.3
A 3 631 | 135 | 22.6{41I 63 | I5.3 573 76 |13.2] 122 15 | I2.2| 9I.5
v D 740 1 76 I0.2|219 | 16 T.2 1464 31 6.7| 167 I6 9.5 94.9
valen s Ry4 ;209 | I2.9|523 58 HH.komw 35 8.7| 147 17 1I.5] 93.4
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a

Fig. I-4 Pboto-micrographa of meloslg in Vicia faba
a8 A rasgult of dirset treatment with Anoviar
Bigl,8ticky metaphege; Fig 2, Sticky metaphage
with an attachsd fragment; Fig 3, Chaing of
bivalsnts;_Fig 4, Berly metaphrpei showing -
sticky bilvalentes vith streched ends. X,




s

A

Te

(12)

Group of F.M.C. repressnting nermal lst
motaphase-polar view {right), Ist metaphase
with chein of biwvalents (left), and

different types of sticky late sscond

petaphase (middle), 28 a result nf spraying
with ovlar.
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i -

Pig, 6, Fiz. 7.

Clumped 2nde metaphase (Fig.6) and
diakinegls with paired fragment

{Pig 7) resulting from treatment
with ovulen.







Root growth and Litotiec offeot of

| nemzgon and nemacur on Vieils faba

By
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| N INTRODUGT ION

The progress in the methods of chemical control of
nematodes hes made its way during the past years. However,
most of the research works have been conducted to study the
effect of nematicides on crop yileld end nematode population,
(Pinder and Chabre (1372), Smith et gl. (1973), Ranjit et al.

(1574}, singh (1974) and Miller and Saul Rich {1974).).

. X
| In the present work the effect of two nematicides,

i- nemagon {haloginated aliphatic compound) and nemacur

I (phasphorus aromatic compound) on root growth and mitosis of

Viels fabn was BtUdin}

(M{) 167
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. ¥aterial and Methods

Viedn -fpbn seeds {Var. Rebny-a 40) were subjected to -
two types of experiments:-~

Yield experimentsse

In these axperiments the actual field doses used inm
bean fields were applied, For nemagon, 7.5, €,2 and 5 ppm
concentrations were prepared from the original solution
and for nemacur 3.8, 2.8 end 1,9 ppm corncentrations wsre

prepared from the original solid,

Seedsg were incubated in water for 24 hours then sown
in pots containing 5 kgm. sow dust. The sow dust was mixed
theroughly with the appropriate coocentrations of the nemp—
ticides used prior to sowlng. Twenty pots we:fe wsed for
each trestment, each containing 5 seeds. Tap water was:
used for irrigetion. For control, 20 pots were used in
which tap water wos used inst.ead of the .experimentsl 501:1.1-

tions.

The study comprises measurment of the root length
after 4, 6, 8, 10, 12 and 14 days after sowing taking the
cotyledons 28 ¢ starting point,
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For mitotle study, the secondary roots of treafed
?lants 12_ days old- were used, The roots were cut s fixed
in Carnoy's fixative (13 ac‘étie'.alcohol') for_ 24 hours then

P L s TR

stored under refrigeration in 70% amlecholi -+ 7

Laboratory experimentss

Vicia fabg rocts 4-days old (1.5 em. in length) were
dipped in verying concentrations of nemagon and nemacur
(1, 10, 100 and 500 ppm) fc:r 3y 65 12 gnd 24 hours. After
the fixed time, the Toots wers cut, fixed and stored as

Previcusly mentioned., o .

For reocvery tests, another group of seedlings were
tnken out of the solutions gfter every tims of treatnent
(3, 6, 12 and 24 hours), washed with mml:l.ug tap water
then dipped in tap water for 24 hours, The recovered rootg

weTe cut, fixed ao previously mentioned,

Observ:;tions were made from pemanent Paulgen stained

root tip squash preparations. ’

Kitotie index was caloulated as the mean of dividing
¢ells from 10 different root tips, for every treatment

10000 c¢oll wore counted,
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Huelear volume way estimated from a rondom semple of

nuclel for each treatment =and was c¢cleulpted as

Length + Dreadth
"/3 T ( Y2 Tennet 1970
4

Resulte

Root grwth

- Statistical gnalysis showed thaot the stimulatary
effect 0f the two nemnticides was not gignificant except
for the last reading of the medlan aecm-cur dcge, Fige.
(1 and 2).

Cﬁolo.gical studies

Tables 1 and 2 show that the tw nematicldes aifected
the percentzge of mitotio phases, Aceumulation of prophares
was obvious after treatment with field doses of the two
nenaticides. In the direet tregtment, accumulation of pro-~
phases was obs"erved ﬁf‘ter‘ 6 _hours treatment with 1 ppm

LEmagols

_ Recovery experiments of nemagon 1 and 10 ppm tends
to regain the normal percentage of the mitotic phases a8

"
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the eamtrd), while thst of nemsour deviates the perventage
of phases nway fien their nemmal onsg,: Table (2),

Tezieity appeared afier :-ec'overy in nearly all time
intervgls of 100 and 500 ppm nemagon and Zemngur. Nempeur

T
Wad moTeé *oxio then nemagon, toxicity na:'t.i.ug earlier
(after 6 howurs 100 ppam).

Inhibitien of miZotio index’ wam observed after treat-
ment with both fIs1é and lotoratory doees of the two nema-
‘tleldea, Afier field doses, 1nhidition of mitotic index
was uere obvvious a,ﬁ:ar remagoen trzatments, whila after

dizeot lpborotory treaiments nemaoiy aifected the mitotic
index aeverely.

After xeocovery, the mito-depregsive effect of nemacur

decreaoed except after the longer Periods oi‘_treatmen:t_.

Table 3 shows that maximum field dosss of nemagon
and nempour decregsed the average volume of the nucleus,

An obvious decrease in nuclegr volume wgy observed

aftor 24 hours tregtmsnt with 1l and 10 ppm nemagon.a.nﬂ

‘nemacur direct and recovery treatments, . meTked increass

in nuclesr volume was cbmerved after nemgcur treatment for

3 hours with 1 ppm direct and after 6 hours with 1 ppm and
3 bours with 10 ppm recovery, e
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After field dosmes, the total pereeniage ¢of agbnorma-
dities inoreassd with inexreamse of eongeatration aﬁ:e‘r G-
nagon tregctment, On the other hand, it waos not sorrelated

with conceatration after nemasur treztments.

After direet trepntment with the two nematieides, the
total pernentoge of abtnormelitics was not correlated with
concentration, Table (5) ghows that a maximum peréentaze
of ebnommal cells (57.1) was obsarved after recovery of

20 ppm 24 hourg treatment,

Mogt of the abnormalities ware restrictsd to mata~
phages except with mindimum memacur dosss, Prophaseo haa *ha

icast percentage of abnorTmplitiss with the two nematinidas,

Abnormal prophases, Fg. {3) were ohserwed in Vieig
roote after treatm‘ent with nemsgon Pield doses, Tablz (&7
and were more propounced after labormiory trestment rezch-
ing 42.2% after 6 howra with 1 ppm. '

Stickiness was a prominent gbnormality after treat-
ment with the two nematicides with both field gnd labora-
tory doses. After fisld doses the percentege of stiokiness
was inversiy proportional to the concentration,
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Stickiness was more obviocus gfter direot tregtment
with nempgon than nemscur. TFig. (4) shows sticky netg-
Phase chremogomes, '

The percentage of dbridges wasm hipher in nematur then
nepggen after freatment with field doses, On the Sthad™ -
hand, nemagon brought ghout a higher percehtage of bridges
than nemacur gfter laboratory treatment, Tables(f and T2,
Pigm.(5 and §),

Lagraxds wiere a logs deminent abrnormslity after both
Field and laYoraZory doses of the two nemeticides, Teblesg
(& a2d 7), Fig. (7).

The disturbed type was the other dominent atmoInglity
obaervad aftor $veatment with the two nematicides. After”
nemagon fleld doses the porcentage of types of spindle
ddeturbonoes mcreaped with inersase of dos;s. Yot with
DERACUT maximum parsentage of spindle disturbance was |
ropched efter the nedian dome. Vith deborethry treatment,
nenigeur induced g high percéntage of disrupted spindles
oomparod with nemagon, Tables (6 pnd 7)s Fig. (8).

Fregmeniation was o leas comnon abnormality after

both field and laborstory doses of the two nematieides.
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Reenvory trogtment with 3h lpom memnour ahomed that frag-
mentatisn was the enly otmormality scered (1G0%), Tabls(T),
Fig. (%Y ,

riiere gnd multinonclents eellp, Pigs,.(10 and 11} wers

not a coumon ebnorselity in this investizption,

IMasussion

o

k2 priaont romlis irndicete that the fwo asmetdeidag
"hed no slgnifiepat effzet on tho rool growi: of Yiecds foo

1:2. Vicip roots telernta ihw »ifest of the namptielde:

~ Mitoile obsarvationp proved that nruodir was more
tezie than remspon. Frophage agestrmulniion which wes mora
rronounced after noemogen field and loboregtory dogses than
ntnecy Indicates delay In the spipile formgtion, Howevwar,
Tecovery after nemagon treatment changed thosze parcentagos
to the noymal level,

Applying f1eld doses of nemagon proved to be a milo-
tic poison dearepwing tho nitoiic index more than nmemacur,
while after neopeur loboratory doses mitotic poisoning
steTts earlier ard more severly. Howevsr, this mito-

depresaive effeet of nemagon inoreased after reccvery |
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exparinents while 1+ docreaced in cose of nemacur racovery
oxperiment g,

Mazimum nuelepr volume roduction being sinduced 24
hours after tmestment with Voth nemgtieides indiontad
that they might play o role in DNA synthesis (Zihlmzn 1971),

Mozt of the abnormalities ecored aftor nemgtieidal
troatment weme g% mataphaae otage, engurirg. tha‘t Stha twerrr.,
nematicides chowed stuthmok_metic tendencies, yet they
d14 not affest on incregse in the mitotle index due to po-
oumiation of eolls et twophase and metaphasne,

Prophase poisoning might be due %o different ehanges
in ths xEndily dividing oells and thipg leads te a eriticgl
retordation of 4he courss of ritosla, This amormglity
was elpdlar to thet repurted by Levan and Tiio (1948) after
treatment with phemola, D*imato (1950) usingz ngtural come
reuadn, end Barthelmeos and E-Eabarlty (1966) uging goot-
endlida,

Kemgour induoed highor percentagza of stickiness than
neZegou With field doses, vhile after laboratory direst
and recovery experizents nemagoen brought about a higher
proroentage of stieckinsan,




AfY¥or treatment with the higher concentrations of the
two nepaticides Bticky bridges wmere observed, While sfter
treatment with the lower corcecentrotions the bridges formed"
ight be due to either adhegion of chromOSqumigi-exohanges
end reunion of chromatid ox subchromatid, o058 eng Bosn’ {1970}
found bridges with or withoui fragments trecting Tomato
with colehicins, dlethyl sulphate and'triethylamine.

Lagglrg chromosomes WeYe Lore common pftor neRaZon
treatment than nemacur field mnd loboratory dogeg. Lzggards

and fragrentg night give rise to microaucliei,

After short periods Treatment, 24 ours ST OVOry was
Bufficient for ihe total percentaze of abudrmalities and
witoife phages to Tegain their nommal behaviour in both

nemzticides, ' '

Henacur hawmtul effeots were repaired by recovery

treatnents than nepn-eour,

Summary

S e . e

Vicia foby hos been gubjected to two types of treat-

Lents using different doges of nemagon and nempeur, Figld
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dones used in boan fiolde were tested and lmborptory doses
waore the coneentrations used were 1, 10, 100 and 500 ppm
for 3, 6, 12 and 24 hours, For both nematicides regGvery

tegtg for 24 heurs in tpp water were garrled out.

The two nemnticides showed ne significant effect on
root growth of Visia except for the median nemaour dose,

prore stimiiation in zoqt lengih took plaoe,

Under field ceonditiors, nemagon proved to be n mito=-
tic poison more than memacur, Vhile under laboratory con-
ditions the mito~depreossive effect =3 woll a» lnduction of

spindls disruption wap mere pronounced in nemaour.

A reduction of nuclear volume wes recorded after
lorger hours of ireatment of nearly all laborptory doses
of toth nomaticldes.

The most dominating abtnormplities wers 3~ gtickiaess,
bridgoa’, loggords, spindle disturbance, fragments and

micronunles,

The two nemyticides used proved to be atzthmokinetice

agenta,
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FIG 1: ROOT LENGTH AS AFFECTED BY NEMAGON
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“nble (1)

Pernontpge of Thoses ond mitotle index ns

effscted by memegor ardl Fempeur fisld dosen

- -——— o

Type of .
Zrozhape detnphzge Ana=telophags M .
truoatnent
Coatrol 40,8 6.5 4.0 "
¥empgon 5,0 b4,S £.1% em.t {
6,2 66,6 L0 21,9 :
Ts3 T0a.4 L3.60 15.9
Temooue 1.9 52,9 - 19,60 2754
2.8 47.2 15.20 .3 )
3.8  55.8 14,70 29,4 )
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Fable (14)

Totwl percent-ze of «haoxnklixles 2and distritution of
bercent=ges of ahnormolities in tae di< ferernt nitotic
Phosges ofter trena:ent wite field doses ‘of Remagon and

w

NMemacur, - o -
. v T
Te——— : - %~ -
£ Totrl pex- :
Type of . . o - Ana-
Conecge OF prophase listaphase
. abnommali-
treatment _ '¥ies T telophane
Control 2.2 - - -
Nernogon ppm.5 7.6 0 - 57.0 . 43.0
6.2 &.7 9.5 52,3 38,0
7.5 1.9 11.5 63,2 19,2
Yemacur ?I'ﬂﬂ.sl . 20,3 (o) &6 b 33.8
2.8 14,8 o 7. 4 2946

3.8 16.5 o 42,8 57.1
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Figs 3 ,. " Irpsgular prophose ofter trextment with nemagon
10 prm 24 hourse anf recovery.

Pig. 4 3 Siloky metaphage after tregtment with 100 ppom
& Rours nemagtn.

Fige 5 8 Stisky bridgs at oncphase after treaiment with
paximmm nemsgur field dose 3.8 pm,

Fig. 6 @ Chromatid bridge after treatment with maximm

nénacu: doze 3.8 pML.

Pig., 7 3 Lagging chméamn {two :shrnmtida) after trept=-
: men‘l: with nﬁ:u;gcn 10 prm for 24 hours ond XesovITy.

Fig, 8 1+ Disturbed metgphase after treatmant nith ma:dmm
 pemagen: - -

+

Pig, 9 ¢ letaphase hnakage ofter tnatment “with nenagon
10 rmm 24 hours and mowzv.

Fig.10 ¢ llnltimelnto Ju,i't-r treatmnt with ramagon 10
' P 24hours and ncoﬂry.
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II. Studiees on the effect of herblcides
on melosis, glze of pollen graine
end pollen vigbility.

By
Heda Erkeem and Amal Shehgh
Botany Department ;" Univeraity Opllege Por
Girla Ain=Shans Unive*aity, Calmr S
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The present siudy eiwmed to compare the effect »f elght
prganie "ersiedidans nn pe en‘te.ge' ot meio-t*-'c:*-ahnnmé.l-ities,
.52 of pellien 'rra.tns ed vell an pnllﬂn vie.nility of
dieta £e%y Plawe.  Th2 deTbleides used ere : 2,4 - 1
waing, Dalzoun, Spuen, Hotoran, Lilaursa, Simazias, Treflan

erd Sramaxons. .

repial end Hethade

abirmh,

Vicdie ¢ o plentg { Yar Glat y ware subjacted to

———

wwh bozeu of 1 reastients

1. IFlrsct ireetwent s

 Flower buda ﬁ"“‘_'_"f"‘-: gz *eﬂt'l.y ;.reated wi h hefaicide

F r

golutien. Fer wager, s-:lubh. hl?"‘bicides = t::eflan,

. e 7

. dalapon, gremoxppe - end 2,-4-1‘) -Enine.- ssairtlons  500ppm

were vaed, - For alightlv aoluole hernicidos

-1“ﬁ . 1.

concent*ztions used were i 3?3 rom-for eptam ,
30 ppn for cotoran, 79 ppi  for l'i'nu-rdn'*'-*:)

i:' If {;9]}
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N

and § ppe for sirezine. Treatment waa applied on buda dy
2 goisted piece of cottom Tor 3 hours during that time

buds were protzcted by sulphane bAaga. For control experi~
cents tep water wag used.

Holl treatsent:

{ For nerbicides used as 50il gterilants.)

Saods were sgown in pots and ss ghoot sprouts they wera
irrigeted with the herbicide smolution, untll the totsl
holding cepacity of the soll. Zonceniraticna spplied were:
10 ppp for treflan, eptam, llnurcn, and coteran, For
pirazine 5 ppm wea used. Por controls tap water was used,
Such low concentratiocus were chosen for soil treatment as
ths herbleide golution will remain for a long time ir con-~
tuct with plant roots until flowering when buds were colle-
¢ted, 3Sxamination of P.K.Cs and P,Gs. wes carried ocut
uging percenant aceto~Carcine smear method, Steinabllity
of P,Gs wag taken as an index for pollen viability. P.Gs.
that were shrubk, and could not stein were caiculated ag

nbortive, Size of P.Ga. waa recorded by en accurately

gtanderdized cceular mlcrometer.

hl
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Resulsg and Diseussion

Comparing the effects of iirect and_soil_j;ggjment on
reiotic abnormalities™( Table I', it ié'obfiaugstﬂéf soiihz;;at_
ment affected the percentease o z2bnorcalities more thanp dirsct
treatments. Sicazine 4I.I, eptam 32.9, Treflen gave nearly the
same percentage of anomalies in the twg trestments ¢ 20.2,I19.6).

Stickiness and gticky sridges were the most dorinating

abnormalities ( plate I). Other abnorwa’ities such as mulbi-

polerity and pultinucleate P,¥.Cz were also cocmon.




i) -i
J
— 1% :
(4)
Tacls 2.
Fercentage of geiotic sbnercalitiss, averagze length
of pollen greing and percentage of arorsivness in
treated Vicia afver direct 2nd soil ftroatment
' Mo, of Yo, of  [Hesm cine | @ of
exagined 4 . ... exazined | of !
Berbioids | g o oo 0 % R Ty aglin iabgrti“
eha B, l » T3, !EiCI‘OﬂB ! TIess
Direet ! ; !
treatment ; ; i
Control 1097 ' 2.6 2500 38,50 ‘ 2.3
2,4~ amine 1335 _ 9.2 i532 46.20 | 5.1
Delapon 1168 ! 1.2 . 2709 42.35 - 4,73
Epten al27 1 L& | 2433 | 46,15 | 2.9
Linuron I413 . I0.4 - ITds ;i 44.00 . 6.1
Cotoran 1526 | 5,0e . 2152 42,90 | 0.87
Simazine 1168 ! i4.9 i 1e3e 46,75 T.3
Trefian I554 t20.2 2650 39.60 2.7
Fragoxone 183¢ F 3.4 . 2050 40,15 5.4
; ;
: !
So0il ! |
treefpent !
Control 2129 3.8 - 2500 38.0 2.3
Eptan 653 P 33.0 1787 50.60 I1.5
Linurgn II96 i 5.4 1836 44,00 59.9
Simazine 505 <DL v 2147 36,00 5.6
Treflan IIOX | 6. | 2013 55.65 4.1
Cotoran toxic i toxic | toxic toxic toxic
; ! j
I
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Examination of size of pollen grains proved also thet
g0il treatment had a stronger effect on pollen greins than direct
treatment. Soil treetment with Treflan and sipezine ( 55.55; '
50.60) akowed marked ingrease in size of.pallen gnaing.  Suik-
treatment with gimazine gave beside the enlarged P.M.Cs and P.Gs;
a numher of sma2ll gized ones ( Plat 1), this plenomenon was
accompanled by contraction o chrorosoges.

Said and Fl-Hakim (I955) attributed the increesed size of
pollen grrins after colchicine treatwent of Iuffa plantg to the
gtorage or accumulation of e greater amount of hormone or its
precursor ir such grains then in controls. Such hormonal
accumilletion might induce increase in size of P.Ge.. provably
by increesing the plasticlity of the wall, Hakeem (I968) after
studying the effect of Podophyllin suspensions on P.Gs. of

Vicia Faba and lLuffa Cylindricafound increase in size of P.Gs.

Generally speeking the eight herbicides were not so effec-—
tive on pollen viebility in direct treatgents. In soil treatments
linuron gave marked decreege in pollenm viability (59.5). with
many smell sized. non stanetle. P.3s., Zpiam could be considered
ag pollen eterilizer. 3imazine =nd tre<lan are nesrly non-

effective in either treatments { Table I).

LS
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Tt 18 sotewerthy e »erzer: agre inat Linuron which pucoved
to Le the most elfective voellen zusrilicer in eoil srertmsnt
nzarly gave no chaznge in percenizge of abnersalities or size of
pollen gra‘ssz. 3Fipazine %i_2kh gsve » considerahle paresntage of
stnorcal P.M.Ca. in soil treatzent Jes npt effe=ctive on poilen
-iability.

n

Shows IB norpal azé treated Fow. 23 wito 4d+ferzat .rbicid:.
=

having the same (X)}. Flzs 6-II showed enlarzed F.#4.Cs., Figs

12-18 show contracted P.k.Js.

T.2 formal P.k.Za of Vizia plent,
3 chairng of tivalernts in treated P.r.C withk simazine

{5 yop) after scil trevtment.

a5 Sticky brideee with frasments in treetsd P.i.Ca,
with treflan { 500 prz' =fter direct treatment.

&,” igturbed on a pnaéee in treated F.K.Cs. with 2,4-D
amine . 500 ppr. =%ter 2irect ireamtrent.

278 o032 and telophase in

B,% legging chromcsomes =%
trezted T,#.08. witk 2.4-0 erine | 500 ppm” after

direct trestmens.
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(1)

10 Disturbed 2°¢ telophase in treated P.:.Ca, with 2,4-D
amine { 500 ppm)} after directrtreatge?;g”F?f*“vaﬁﬂp

IT Penta—nuclea;;'P.ﬁ.C. treated with 2,4-D amine (500 ppm)

I2,13,I4 Severe etickinegss in 16t metaphases with contracied
chromoscmses and F.H.Cs. treated with simazine ( 5 ppm)_
after soil treatment,

I5,16,17 Severe stickiness in 20d metaphases with fragments in
treated P.M.Cs. with simazine ( 5 ppm) after soil
treatment,

is Penta~nucleate and snpall size of pollen mother cell

treated with simezine { 5 ppm) after soil $restoent.

X =900
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Thus there is no correlatisn between abillty of herbticide
to produce meiotic mbnermalitiess and 1ts effect on pollen viability.
Thus a2lthough the elght herbicidss were nearly idemtical in

thedr setion on types of meiotic abnormalities yet they differed

PrEY LEIRY

from sach other in thaif énd effect on P.M.Cs. and only eptzm and
linuren were effective on pollien vizbility.

Euratles {I969) reported that the primary oode of action of
liguron ig prghably inkibiltion of Hill's reaction. Craft (I966)
ghowed the~ epiap ip szn effective fumigate and inhibits the
releass of oxyzen in the process of photosynthesis.

Thcre may be gors internai physiological disturbances, such
£3 those frnd by the shova authers which are beyond these

cytological aspscts which mey have caused pollen sterility.

Sunmary
I, The effeets of & herbiocides : 2,4-I emine, dolopon, eptanm,
cotoran, linuren, simazine, treflsn and ZromoXone wera
recorded on; melotiec sbnormalities, size of polien grains,
and podlen vimbility of Vicia Faba .
2. Tuo types of treatments were cerried; direct treatment of

buds znd soil treatment with experiw=rtal salukicne.
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4.
53
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‘The induced iypes of sbnormaelitles were stickiness

and sticky bridges.

Soil treatment was more effactive than direct treatment.
There wes.no correlation between pollen sterility

snd percentage of abnomalitles (exception eptam),
Linuron which in g0il tremtment was the most effective
pollen sterilizer (59.9) weg less effective ap percent-
ege of abnormelities .

Simazine which gave the highest percentege of ahnormel
P.M.Ca (41.1) could not affect pollen viability.

In the two types of treatment treflan affect the perc-
eﬁfage of anomolies (20.2, 19.6) , but proved to be

the moat effective herbicide on size of P.Gs (55.65)/
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Comparative Study of early growih Stages
end cytological effects of elght herbilcldes
en plents
By
M.A, Hermouda, H,H. Aekeem end A.S. Sheheb
Universlty College for Girls
Ein-Shams University

e

'|.|“ .

Intrdduction

IThe rapld progress In the use of herbicides in agr-

iculture hes nowadays attrected the attention of betanigts,

This atudy 18 hasicelly essigned %o growth and cytological

criteria. Eilght different orgenic herbicides belonging

to different groups heve been tested on three plants

nemely; Yicia, 2abs, Zea mays and Vicla gativa. The

herbicides are :

1.
2.
3.
4.

5.

6

2,4-D emine : amine sglt of chlorophenoxy acetlc acid.
Dalepon ¢ Sodium galt of 2,2-dichloropionic acid.
Eptam t Ehyl H.F=-Di-n-propyl thiocarbamate.
Linuron s 3~ (3,4-dichlorophenyl) - l-methyl me thoxy

=l= methyl urea.

Cotoran : B=(3~ trifluoromethyl phenyl ) -N-§
dimethyl urea.

Simazine 3 2= Chloro=4-6, bis (ethyl aming) =S=
triazine,

o ()
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7« Treflan : : ,as,8,2 = triflvors -2,6- dini{ro- N, N~
diprpyl-F~ toluidine.
8. Gremoxone 3 I~-I- dimethyl ~4~4- dipyridylum diohlerides.

Meterdnl end Methods

The preseni study was carried oui on Viels feba (var.
Giza 1), Zes meys (Shemi, hybrid 17) end Yicie sativa
{veteh). Concentrations of the herbicldes used wore
0.1, 1, 10, 100, 500 ppm. for sreflan, delepon, grYemox-
one, and &,4~D amine (water spluble). For slightiy soluble
he;bicidea. concentratlions used were 0.1, 1, 10, 100 and
375 ppm for eptam, O, 1, 1, 10 and 90 ppm. for cotoran,
O«}y 1, 20 and 75 ppm. for livurom gmd 0.1, 1, and 5 ppm,

for simazine.

For early growth:stage gtudies, 20 seedlings with
roota @ cm. in leﬁgth ware 5laﬁteq'iﬁ jars confaining the
herbilelde solutions. Tap  water was used for controls.
Koot lenzth was measdféd éééry ?4 hours, Observations on
geedlings with rootg immérééh }n ﬁei1:§erated-éblutions
were continued for 10 ﬂays; the f;esﬂ welghts of the plants
were recorded end also mean increase in root leﬁéth.

The resulta were takem of the mean o? 2 replicates.
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For mitotic study brosd beans [Vicila Zsbe} wag chosen
ag ep 2zample. Four daya old Toots were dipped in the
giff.rent comcentrailons o2 the hervicide soluiioms for
34 end T2 hours. Tep water was used for comtrol exper-
rents. oSounts were mede Jrom ;enmanen%'root-tié gqued e~

precarationg stelned with Feulgen.

Reouldts end  Dligcugsion

e Sarly growth effects :

whe eff:cta of dlfferen: concentrationg of the used
hervicifen on early gr.wih otagea of broad beana, nalzae
and vetch have revesled that neerly all concepntretions
+nbibited vaot growth, (Figs i~-3}, However, hlgher con-
centratisng inaibised lateral roct Initiatlon and growth
rg well, Tea dpily growik rates of the ireated plants
wera w31ally lean than the conirols inm nearly all herbieid-
ea used, {Flga 4-Ti); +tae Jegree of inhlbition increasged
wii'. inerease o conceniretion. Some higher concentrations
seh se 500 ppm 2,4~D emine, ead treflan, 375 ppm optem and
10¢ pprm gramoxone were toxic. Jiminutlon In <he Yresh
weight of the trcated pleats occurred in nearly all her—

Yisides used and apecielly et higher zoncenirations.

Polerance of ine tesied plents could de measured hy de-

sermining the astrengin of the nercic’de g litlon which ceuses 50%
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girinution ¢f fresh weight. These concentrations are reported
in Table I(2), Tolerances of the vested plants tovwards various
sxparimental herbioides could be erranged in agcending

erder g followaz :
2+4~D esmins, eptam, cotoran and Simazine ;

I- Vatch 2= broed beans T— malze,

Dalapon, and linuren ;

I- Vetech 2= Maize - broad beans
Troflen 3
I- Veteh 2- gpaize end broad besans,

Graamoxone 4

I- nearly equal telerance of the three plants,

Table I (a)

Herbicide comcentration ceusing 50 % diplnution
of plant fresh welght

Agent Teated plants
Vetch Breoad beans Maize
I, 2,4~] anine - 0,1 ppe I ppo IO ppm
2, Dalaponr 0, I " Io¢ ™ I "
3. Eptem 0.1 " I = I00 "
4, Cotoran C.2 " I - g "
5. Linuren " - Io "
6 « Sipaz ine I " - -
7. Treflan c,I * - 0 "
8. Grapoxone I " I - i
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Pig {(I) showe root Tailure e slongste noreelly and clup-
shaped rootes in corn mg a regulits of treatwent with trafiax,

A gipller obgervation wes reported by Hacsksylo and azstc (I965).

Earetle (19697 ¥ourd that linuron d=creas-d csll activity,

root length, dry welght and inereased ront widih in cueugber,
Tablie I (b)

“derbicide causing 50 % dirinusion in fresh weight of

broad beans inI0 daye arranged in descending order effect.

I~ 2,4-D asine, graroxone, eptam, cotoran,
é=  SBirazine, treflen, linuren.

3= Ielapon, -
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Fig {I)

Control calze plant { 1§ days ald).

2,3+4,9 Treated peize plante with C0.2. I, IC.

treflan,

Note swelling of the raot tips,

10C ope

(6)




2¢344,5

-

— 09 —

Fig (2)

Control Vetch plantg { I4
Treated Vetch plentas with

244~D ngine,

deys zld}

¢.I, I, 10, I00 ppe,

{7
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Fig (3)

I. Contrcl Vieis plent ( I4 daye old,)
2+344,5 Treated Vigim plante with 0,I, I, IO, 90 ppm.

Note: chlorcais of IO ppa treated plants

(8)

cotoran,
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Fresh welght/plant end root growth
ap affeoted by eptam mnd Cotoren.
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Cytological effects

Comparing the e’fects 0f herpicldes on mitotie index;

i sl o TP

it is obsarved that simezine, eptem, linuron, dalspon_end
cotoren have slight #tiviting sction on mifoti; {ndex in
24 heurs treaimsnt, the degree of Inhibition riges with
increese of concentration =nd time of treatment(Table 2),
Cremoxone, treflan, 2,4-D and csptem cousdsed elther toxic
effect in higher ceoncentration,or -incrEase in rete of
inhibition of mitongia.

Thus moat of the herbsicldes used in this study cen be
cenaidered as mitotie polsons, fhougn at differens degress.
This i3 apparent from the obtained figures o root Erowth
rates and thelr aimilates in mitotiz indicea. Kearly 50 4
inhibition of mitosis wag I1nduced by 0.1 ppm and 1 ppm
244~D emire for 24 and 72 hours treatnent, 5 ppm sipazine
and 1C ppm linuron for 72 hours ireatment {(Teble 3), It
13 noticed that a concentreiion of 0.1 PP 2,4-0 emine
wad effective in causing 50% diminution in mitotic index
a8 compared with 500 ppm for dalapan; Reference to Table
1l (b) sghows concordence of regults with 2,4-D a3 the

gtrongest root growth inhisltor and dalenou e3 ihe weakegt.
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Tanle 2 2e)
Kitotie index of Vieie faba 23 affaciad
by the ussé harbdicidag

™ ".*t.t . ftan S nmd W ) :
Experizen- L_tgeégmgigeéo;_t Dxperi- hl?;;iiciﬁéegoi*t‘r
el \ - pentel Stk el

en .

ag 24 h. 72 h. I agen: 24 b 72 b,
2,4-D arine §Cotor;ﬂ
Cont 82 +5.3 79 = 5.1 i0nr: b 32 « 5.2] 79 5,1
0.1 p 50 #8.4 38~ 12.5 0. ppr 72 x 6.3 %6 xI14.I
I 40 zIl.2128 4.9 ' I pzec | 6% % £,0, 67 £ B.4
Io" 35 «13.4127 +I3,2 | I0 ppo 65 = 8.1, 61 1 3.1
00" 32 + 8,4(I7 +9,2 1 90 " 56 + 7.8 52 1 2.6
500" 3 +IXI.I§ toxic ! :
Daisvon ;Birazine !
Cont., 82 + 5.3179 + 5.1 QCons . S22 5.3} 79 = 5.1
C.I ppe | 76 + 9.3/68 1 4,0 10.T ppo 72 £ 3.3 56 215.7
I 4 76 4+I3.21687 + 6,7 + I N 70 + 3.4 53 +Ic.2
Io - TT + 4.4i64 ~ &.4 5 " 6B x 4.4 40 + 6,2
Iod " 58 + 8.457 +II.2 'zreflam ;
500 " i 58 +I3,2153 2I3.5 .Cont | 82 + 5,31 79 + 5.1
Epter { | fC.2 ppz b4 212,00 64 IIL.2
Cont, | 82 - 5,379 = 5,1 I Eez 9.4 851 4.9
¢.I ppe | 71 + 7.€167 + 9.6 | I0 " , B8 + 2,81 85I +15.2
I " | 72 £ 6.7{55 $I1.5 | I00 " | €5 TI3.2| 54 =15.3
I0 n 72 +11.8|62 +I2.2 500 48 + 9.0| +toxie
Ico » 71 +12.4]|58 + 4.0
375 " toxic . :

| Linurgn Gromoxone

0.1 ppm | 76 + £.7;51 #14.2 |0.I ppr | 72 + 8.0( 63 FI4.I
I * TT + 9.3]50 +I2.8 I » 66 +I3.7| 62 +14.9
I0 " TI + 8.4]42 +14.7 Io » 57 +14.2| 55 + 4,0
75 " 69 +I2.2{46 + 9.4 Io0 » toxie toxic
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(35)
Iadle {3 Th2 cincensration of
hersizides causing adous 5C % dimincion in K.7 in bread beeng
tor 72 k. gozk traateert in des scending arder
' T ) - -
Azent y Concentratinrn  Azen: Cancentratlon
I. 2y4=D acine 0.2 per | 5. Bpuam [ I00 - ppme.
2. Simazine =5 " I €, Tresiadl 160 "
3. Linuren : I0 " i 7, Cotorsr 109 "
4., Gresoxons T " [ B. Dzlepon 500 "
! i

Some other workers notleed sipiler resulis. Talbert 1 Io55)
end Bayer et. al,{I967) recvarted thot treflan was a mitotic
Foigon In treated plants. Hecsraylo and Apese [I968) found
that cell division wesg marxedly innibited in treflan treated
plants,

Bchulte ot al.(I1968) found as a result of ireatment of
pailea roota with treflap solut fion ,redial enlargerent of cortical
oellg and multinucleate cells in the merissezatia regiena ;
aynthesls of INA and RNA angd rrotvein was suppresaed,

Chkanikov et al (1968) reported that the pain reason for
the realstance of érazinrcedus specles to 2,4-D is that cogt
of the ohemicel wag found bound to subecelluler structures end’
eytoplasmiz protein, 1In dlcotyledonous specles, or the other

band goat 244~D was found ag free acid in both voleraent and

senAitive epaciey. AIl Plante contained 8 nox protein 2.4-D

-———
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e (16)
derivetive which releesed Z2,4=D on acid hydrolysia, no

correlption wes found beiween cuentity of this substance

and the degraes of plant reaistance to 2,4-D.

§
I

The present study aimed to compers the effect of
eight herbicides, nemely : 2,4~ amine, dalepon, epiam,
eotoren, linuron, sirmazine, treflen and grsmoxone on
esrly growth stages of ihree plants, nemely; Vicla fabe.
Zea mays and Vicis sative. For mitotilc studies Viola

feghe wao chosen as en example.

The daily growth rateg of trested planta decreased
then that of contrels. Tolerance of tested apecies was
megaured by the atrengthk of herbicide solution cauailng
50 % diminution of fresh weight. ¥icis faha waa the
mogt iolerant plent, followed by Zea _meys.

Inhibitlon of root growth was accompanled by
decregse 1in mitotiec index. Inhibiticn of mitosis
increesed with increase of concentration and time of

treatment.,
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Etiect of the Soray of the Minkrsl Fertilicer
"Schouchen" on the Chleorophyll Content end
Photosynthesis of Okra ILeeves. .

By
4.E.Dowidar M, E-5.40dulle
' ) AT e
Biology Depertment,Faculiy of Eddcation,A3n Shams Univ,
Cairo

Abstiract.Schovchan,in zenerz1,increas-
ed chlorophyll content =ud the rate o
photosynthesis of okrs leaves.The Haxi-
mum effect wes observed after 30 houra
of applicetion.It started to decrease
afterwards but remsined above the cont-
rol.

Schouchan™ ig a spray fertilizer asmufeciured by

El-Rasr Chemical Co.Afif: znd Abdulls {in oress) reported
that spraying okra plenis variety "Gold CoestY with this
fertilizer resulted in = decrezge of the growth vigour of
the plant.Anslysis of the shoot-system of the trezted Plants
showed a general decrezse in amnoni®-N and organic phog.
phorus.

In the present paper, the effect of "Schouchan" on

the chlorophyll content znd bhotosynthesis of @Gkra leaveg -
will be presented.

A=)

(4]
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Meterial end Kethods

WEe-L

Seeds of okrz,veriety "Gold Cozst"sculiiveted in 25
sz~dianeter pote conteining eley =0il.Ten pots wcre used
for each treatment.The pots were irrigated every other dey *
7ith eguel zmountz 23 ten water.Foriy c2y: clif olants vere
sureyed with half,one anéd doutie field dose 27 trne Zertiii -
rer suspension.The concentration of the rscozzenced field
lose .equals 1 gn/300 ml distilled weter.Zke mineral ferti-
Lizer “"Schouchan" wes reported <o contein KZ,P, Ca, Lig, Fe,
‘a2, 5, B, Zn a2nd iln.

After different hours of epplicetion,leaves of coni-
*0l ané irested siu.nts were homogerized in 30% acetone and
iheir chlorophyll content was caleulsated sccording to Vernon
'1960) AT the szoe tiwe, Thne rate of photosyntiesis of leaf
liscs was cerried out in

i

Wzrturs epparevus using the methed
:dopted Br Goren (19639). & constzni concentretion of 2& at-
10spheric 002 was Jainteined in the warburg vessels by car-
sonate buffer (Bledergroen,l1956d).The experizents were car-
ied out at 20°C znd under light intensity of 3000 footecendle.

Results

ATter thirty bhours of “"Schouchan!" treatzent, the fotal
hlorophyll content of okre lesves (fig.l} was fournd to De
00 %,130 % end 132 ¢ of the corntrol when half, one and double
1eld dose were used respeectively.Chloroshyll =2 (fiz.2) was
ound to Ze 3¢ %,120 % ené 43 % resvectively, znd chlorophyll b
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(fig.3) was found to be 114 3, 150 % end 1is < restectively.
After one hundred hours of epplicetion, the total

chlorophyll content of okre _ezves (iz.1) was found to be
103 %, 103 %, 2rd 108 % oF the conirol a3 the &bove ment-
ioned concertraiions resvectively.Chlorophyll & (fig.2) was
Tound o be 101 %,102 % 2nd 100 % of +the contrel and chlo-
ropkyll b (fig.3) was fouad $o ve 106 %, 110 % end 100 %
respectively. ) . R

The rete 2f awotos“"uue::s of ezcised okra leaves

fig.4) w25 foumd to Ye 117 %,115% zné 135% of the control

—

%

4

in the Jirst hour after epplicetion witk b:lT,one epnd double

I\‘,

ield dose respectively.After airiy hours of apnd icetion,
tne rate of photosynthesis wss Tound to ve 110 «,118 % &rd
183% 22 the control.afier one hunéred hsurs of gaplication,
it was found to be 110 %, 113 % =zné 125 % of ike conirol.

Discussion

The possibility of susniring nutrient clementis 4o the
plants as foliezr sorey (Bozmion, 1954;3nereveryva,18952 and
kerula et.al.;1967) iz uncoudbtedly of zreat importence.Ashour
(1972) studied the effect of sar 125 vhest plents withk the
aicro-elemenis; 3, Zn, Kn, Cu and ¥o on Field componends znd
chemical constituents of grain.

Althougk “"Schouchan" is used gs z spray fertilicer,
Afifi and Abdulle ( in preas) resorted thei sITEying oxre
dlants with this chemical resulted ir 2 siznilicart decrease.
in the root length,fresh znd dry weizht of the plenvs.anslysia
2% the ITeated plants showed thet <he totel cerboryérsie and
w18 niirogen fractions decressed wit

I

1 the eXception of the
gnonie~; fracsion whigh inerezsed,W%e thousht ihat the effect




o "Schoucihizz" on
content of o%ra pls

the fertilizer on

T8 TETE 0 PLOTOSYI

Zoweer, zhe

tert ol oim: Iasee
Cat_h._..l& _onzrezze
fegrezse TiTy TiTe
CLLOTOoL.L Ll & forTent
esis - v=z -lso6eT the sSote s TUoom ol Toe DIUlak.
IT s zis0 obasrvel toos cle rote oI vhadvosimihesiz
ves incre.sed ipn the First t izsy & 3% apvileavisn =nd

z50ve the control.

¢t ofF twzce element

rointll biosimtiesis in ie increzse in

ciulorosiizl ciyatent and .z Leaozent infrz:ese inm tae rate
of photogyuiuesis due to PScaoucnan” spulicazion reporved in
the presert Investigeiicn 22y be sitribute to the DTresences
of boron =nd Tengenese.Zowever, T.e erfest of "Schouchan®

on the zrowtk vigour,czriaohydrifte znd uitroagzen content of
okra plants,reported Ly Aafifi nd Abdullz (in nress), could
not be zitriobuted to wie eTZect o tie I ilizer on the

€
chlorophyll content znd photosyrihesis :f okre plants.
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m EFPECT OF CERTAIN PRE-SOWING SEZD TREATUENTS AND EARLY
PHOSFHORDS SUPFLEMENT OF ¥IKERAL CONPOSITION OF CORN
(Zea weys L.) PLANTS GROWY UNDER SOIL
¥OISTURE STRESS CONDITIORS

By

Ay Gabre, M.T.El-Saidise, y El-XKadi*, and H. A. El-Zeiny*s

T

I. IXTROLUCTION

Certair triale aiming to raige the drought resistance of
Plantd are met with in liten-t'ure. In thip area of research, the
olfective uss of such methods ag denckel's geed treatnent(e.g.ﬂencl:el,
1963), early fertilizetioa with Phosphorus supplemsats {Se=nflov
azd Haalova.,' 1963}, mesd soaking in palt solutien of Er {Matukhin
£t =1., 1962) or ¥n (e.g. Novitskaya, 1958) hae teen reported.

41). theas metinds, togather with seod-seaking 1w a Ca salt_eoluivn
along or followaed by & hardening treatment according to Henckel,
wore generslly shown by El-Zeiny (1372) to ba of benefit in raicing
the drought reoistanca of corn plents through increasing the grain
yi?ld.

It seema necessary to &et information about the metabolie

* Department of Plent Pathology mnd Agriculitural Botany, Feculty
of Agriculfurs, Ain Shams Univergity, Calro,

*# Dotany Labormtory, National Research Centre, Dokki, Caire, Egypt.

(2217 £
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nelpfil iz zescunilns Zor Uie raissd drouznt resiztence.
the Mavebslic aspects that could be concermald, ig the

roxzosivion of 2le2nt tigsuss, partisulzrly chatrelated to nit-

nogohiorus =2nd poovRasiun,
ghould be recoguized vhat, in litsrature, datz dealing
dnflusnce exerved upen whe comwans of any of theae

rarals iv gorn Dlants cue TO TLAGALOTI us2Q to incresse

i)

2sistance are consplcuonsly deficisnt. The pressnt

3

U

accoriingly carried ocut to throw some liznv upon tha
ghowo under guch concditicna. 'Ihé soil colgture gizess
en either to be maintained throuzhout the growth-

r to oe restricrved to th2 perlod gtsrcing irow tassel-
zoisoums celicit during such perios was revsaled Ho

erezsing fhe yField of cern plants
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0 27 2l., 1933 aac zSl-3eicl, 196%).
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a2 nresent wark was ceonducted aurirg the 1958 goeson in

, Hationsl Reszerch (enbrs, Cairo, using
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2 Bays .y, veEristy 3ise hybrié 57, Plants wers grown

Ge  The imner surfage ¢of DGT8 Was goavss it Chree

£ pimuper 3 Trevent diveet cootact betwa2en soil and
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@etal. Zvary pot conbained 30 kg, of ain
and a speclal Greirags gyster vas emplore

ment was frou tihe base uopwaris,

{2y Hile-clay s0il,

[

y 50 Thzg waver zove-

The scheie of experizent iz prosented in faple (1), The

naize graing were subjected befors sowine wo Gifferent treatamts,

then the plants were irown 2% ary of Shrs

an edditionel dose of F veins supslizd

caseg. For eacn soil Doiscture lavel «<» s=ny zivez Treatlent, S

& 3011 Qoigvure levels,
s22dlinss in certain

-~

replicates were used. he pre-sowinz soating of grains was

maintained for 24 hours. 0&(:‘12 solution wes Q.25 .; wheraseg

gach of the Zn304 and :.:nsoq_ solusions wzsg

II ané III, the soa¥ed zraing wema 33D0ss

J.03 %. In bo%h seriez

Lo

[

hamianing

process according to Hemckel { 1834 ). In 3his srocess, ohe

goeked grains were kept in Petri=dishes in

for 24 hours.

Sowing was always carried out at ih

ar incubator ac 33°0

¢ rave of 5 graing

Per pot, and vhe seedlings were shinmed o owo efter one wesk,

Phosphorus end povessium fertiligers ware

sdcel GO 30il befcrs

dowing at the rate o 35 g. PEOS per oot in the fara of calcium

superphosphete for the forder and 2 s. IED in the iorr of Dot~

essinm sulphate for the lefter. Hicrosen
at the rate of 53 5. & pot in the forz of

at three portiong : 2, z anéd 1 z, during

zmoniuc citrege

seedling steze, at the




t Tvoes of treatosni
corz zraing.
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~ 30il moiswmure
(# of water holding

o ;g?-of*—-f :;)‘-;;‘; | Sub- capacisy)
A e 3y - —an Mo e -
treavments reavesnIa Fassgring
daturity
siage
Disbilied A 55 %3
wager 3 30 30
a &5 p1el
e A 53 e5
™
R e 3 32 30
= c o5 Lo
Distilled A a5 65
I wWETer + B 20 L1
berdaping 55 50
- A 65 &%
Czll. *
I h_u S B a2 f7al
herédSning o 65 30
. : 6 =5
v cally B 30 30
¢ o5 30
A ) 65
v 2n30, 3 30 30
C &5 .30
s 4 s 53
r in8C, B 20 30
c 83 20

o thizs ssries ware soaxsd, 85 in contwol, ip digtilled
but sae wlants were supdiizé as viz ssecling stope wish
.tipnal cdess of superphosphate; chus TLs toetal vhosshorus
gr Tnh resehad dmmded s asie s oo D
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appeance of 10tk leaf, and 4t the start of tasseling respectively.
Sampling was carried out four dataa : at the appearance of 10 th
lsaf (after 23 days from sowing), &lmoat st the time between th=
appearance 'of the 10th lesf and beginning of tasseling, at the
beginning of taspeling, and a% the start o? allky stage. Each sample
cunsié%ed o three planta,from thrae pots; ;gthinpin§jbbin5vﬂqrnigd
ocut effer the first sn:;le to l#ava one plant per pot. ~Such sampled
plants were separated into diffarent organs, Both leaves end stens
are dried at 70°C for 48 hours, then the dry materiels of the thrse
replicatas were finely ground, mixad togather and kept for the
f2ilordng enalyails:
1) Total nitrogen content : being detsrmined coulourimetrically
3@ degoriled by Yuen and Pollard(using Nessler resgenrt.
2 Totel phosphorus content as onsz beiog determined coulourimetri-
' eally ty the hydrequinone acthod, as dogeribed by Snell and
Snell (1954),
3) Potssailun contsnt 83 K,0: being deiermined using Beckmun flame

2
photoaeter, as described by Brown and Lilleland {1946).

ITI. RESULTS
Effect of vpresowing seed tremtments and early phogphorus Supple-

ment on:

1) Potal nitrogen content of stem and leave= of cornm plant:
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36ress led » an irerszss in She nitroger pereentage in both

£

vens and lasves, compaTine with the case of normel irrigation,

1.
[

Suaen 2 trerd wag found TC D2 consissens in ! Toztmants end

far the whola growthk seagor. e 2xvany of Ingrezss zaorn in
5 : ] = £
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this ¢oncern for a 193 2lsng onSEn Was &
0f Trastoens usad, the vime of gamling and the curston of

drought.

-t

!
b
f

e date prezented in o Die (2) mevseled Furbuer that the
employieat oihny of tie spudied treavusnts led to higher
values, colparing wigh cantrol, for the relative conters of
nitrosen in sither gsems op leaves, irrespsctive o taa svil
moisture level uged, and the stage of developmeat concrned.
Ibe treatoents of early phosohorus supnlement appeared Z-nsrally
to be the most effective in thig concern; whareas tha convsrge
tendency was showmm in mosgt Cages when soaking the szedg in

HD.SOQ_ solution,

. 2) Iotal phoschorus econvent of stem snd lesves :

Frou Table (3), it could be ghowz thet the expogure of
Plants to drought lal generally o = rise in Dphospharus per-
centage in both stecs and leaves, comarins with Spe CEge .

E=

nornal irrigation. Such a mrane zmwearad o be consisuent,
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rzz In corm plans (3.7g. ary

sTales as milusznc:d Dy pre-
Df & SPECLlal .A5IT ITiIglns.
_________________________________ :““_"_========:===:==:“:.:'_'==
g Szmple 3 Szople 4
- ——
Lezvas  303% L2sves  3uga Leaveg
LY 1,20 1.10 Je.E2  0O.GE 0.72 0.91 0.37 0J.83
3 lod2 Le25 G.G2 1,15 Q.68 1,31 0,75 L
j - = . - - - - U‘?l 0357
sen l.31 1,18& J.87 1.0Z 0.82 Gu85 7L 3.EY
L lnz“‘i‘ lta? o-95 1.1—:— \.}1815' 100? 01?5 0.9?
K - - - - - - C.B0 .85
1Zn 1,48 l.34 .33 1l.1% 2.50 1.12 379 1,0
L 1,28 1425 0.22 117 0.52 1.03 Uil 0:95
3 1,50 1e35 1.05 l.2% C.90 1.11 Jo79 C.32
: - - - - - - D.?‘l'- fJ.g
an 1.40 130 0.95 1,19 0.85 1,07 0,75  2.8¢
N 1.22 l.28 0085 l.l? 0-?& 1.C1 Jal L.?B
1,28 1l.51 C.G5 1.20 C.60 1,08 0.77 0.5%
; - - - - - - 00?2 Oar.s
2n 1.735 1.25 0.9C 1.1¢ JuE4 1a05 .72 Cs%5h
---------- 4
l.ZF l¢24 -—i92 1019 U.El 1002 0.39 O.‘;‘-‘-
L5635 135 0.97 L.z2 GeCL lalz 0.7 0O.28
- - - - - - 0.75 0.95
Eas 10 1430 Ce83 121 0.8c 1.7 J.72 0.95
1.27 1,23 0,90 1,18 J¢BC 1.0z G2 0S5
.48 1.25 Ca24 l.21 0.88 1.8 G5 Ca9B,
“ e 1T - - 0.74 0455

an 1.38 1.25 J.92 1.20 0.84 1.05 0.73 C.95

1.256 Ll.21 + G.B7 L.05 0.78 0,99 0,68 0,91

Let5  la25 0.93 l.21l 0.8 1.05 Q.76 0.9

- . - 00?3 0-93

an 1.3¢ 1,25 2.90 1l.l4 CeB4 1403 .72 0.5

1.2 1.22 0489 1,13 0,81 1,01  0.65 053
1.45 1.32  0.98 l.zl 0,90 1.09  0.78 0.5
- - - - J L] ?"I' 0 ug"-‘-i

e — T
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durasion ¢f dr ouzkiv, zpreared to deveriine the excens QI riss

cotained in ghig regard for g zivaes -T7aRs  Purtaarmore, jig

=1

or
¥&5 revealed that joe Phogohormua Derzernvaze 1n__a1,tner or&:ans

=

Was peneérally irengs ¥852G, comparin e ontz-ol, “henever thg
atudied treatusris, Dericiculerly what of e2rly viesphorus FUD—~
Plamen g, wers exbloyed. Such Dicture wes noticac throuzhous

tle zrowth seaszon irraspaciive of gne soil Aoisturs level usac,

3) Potassinm conda.t of z-s and leaves

From Iable (&). it zpoesrag that the votassiua percensace
in stens and lszves o CorL laits was raigad dus go Tis 23po—
SuTe o Croucshs, comparing witi the case of nor®el irrigasion,
Such a rend wag consistant wbhroughout the zrowsh 32ason for
each of the ireatments eiployed. i3 in cas.e of the relztivs
conter fy of either riurogen or Lhosphorus, the excentv of risze
in potassium percent G2Z€ In a giver orgen due to €XDosure to
s0il moisturs stress "85 show: to be devender: upon the kind
cf trestuant uged, the stage of developRent and the durabtion
of drough%., In addivion, 4% &rearea that the eIployaent of
any of the siudied trezimsnts lsl o aigher values, comparines
w:.i'ch control, for the vovasziuz JeTeENT2ze In either goems or

leaveae AT el e Lo
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Our results shosed that soil molsturs stress led gener-
ally to incraesed values for the Telavive countents of K, P or

K in corn stems and leavas. 3uch type of--:observaﬁicns---po%

R =

-

agres with the £indings of, amengst others, El—-‘z'.einy,;'(ll‘a'?z)
on co-n and Gates {1957) on tomate. It misht be recognized
that wost of the data available in literature in tGhis erea of
regesrct dealt with the rasgporge of tihe contaat of dinersls Yo
drought . 2enevel the seeds were nermally treated. Accerding

to ow results, the type of treatlent appeared not to alber

the wmanner of such Tegponse.

On the ogher band, ths relative cernbanug ol H, P and

Il

in either stezs or leaves appesrad ir oy~ experizsnts, in
general, to be raiset due so the emploracns of tos &ifferent
treaboents ussd for iEproveien‘: 0f drouzuat resigtance. It
mizht be thouzhs that Th: uptaie of The cancerned minarsls was
enhanced under these condi‘.icns_; such gnhsncement wizho evan
have exceeded that in growsh. Senckel {1954) reporbted that
hardan ing increaseg regpiraticn, an tsoig in turr m@izhf be
considered as an indirect procf Zor phe increassé rave of Win-
“eral accu:mlatﬁ.on uncer bthese conciulens, zrobably through ths

elevator of anengy levels. On She other hend, She swlaulacion

of &y nabism accumulatioz ir doth svweds anc leaves of corh
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Ty
olanss 1 cerusin treatizanus used for She improvensny of drought
azistzne:z was showm oF  El-dainy (1872) i pe of freguent occur-
1
- . . . . I
remese unfar Arsucht condifors.e It zesfs Shav uvha growsh of

rpots of our axperimenizl plznis has been gimilarly stimulated
due to The smleyasnt of such frezt=ents; this in Girm aizht
contribubte wo the possible enbanced winsral uptake, In this
regard, Curdls and Clark (1950) oized fTha’t the increase in

phognhorus iz likely to Increase root zrowth as well as the

T003_
shoo%

ratic in certain ¢gses. In adliition, Renckel (1954)
Teported tiet bardened plents heve a greater total and absarb-
irg ,stﬁ::"ace in the roov systez; ard &lso SReF Dear aore pfimary
r00ts. 4scceriilz to the salE autior, T2: ztiaulative efifect

ol seed Treaving wisk Ca.l',‘l‘.E an the developument ana gfov&r‘ah of

the roo% =7stsT hzs besn met with An literature.

Ve 3

£
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the present iovestlzation almed wzinly Go sway the
effect of certain aszthols used for ircrezsing the drought '
resistence on the rel=ztive contznts o niwrogen, whosphorus

and pouvassiuz in both stems anéd leaves of corn plents. he

following resulte were obuainsd

1) Thatever was Tas vyps o Tresvuant Usik, whe r2lative confent
oI nitrozez, pacsplorus or rouessiun Ir a2isher corn shens or
gnarzlly a2t all csvelonuental stazes to be

bi-her unier &rou-hi ccalitiozs, conarinz wit: vae cass of
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, ahatever was the level of irrigation, the relative content

of pitrogen, phospiﬁorus or potasaium, in either -corn steas

_or leaves appesred gernsrally ab all developme.utal goages to

bé raised, comparing with control, due to the employment of

special treatmants, particularly that of early phosphorus
- ’.-/3 H :_; .:ﬁ‘ B o N
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ASTARTGINASE ACTIVITY IN BACTERIA ISOLATED FROK

THER 50IL OF KUWAIT
by

SOHATR A. MUSTAPA® and EAYSOON SALAMA

Department of Botauy, University of FKuwaii, Kuwrit.

THTRODUSTION
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- o Y r

. . By
Amidases especially L-zsparaginase and L-glutaminase

has received considstable attention due to their practical
importance in cancer treatment {CAPPIZZI et al 197C; EL-ASMAR
and GREENBERG, 1866). Some neoplastic cells are unakle to
survive in the absence of L-asparagine vet thev lack adeguate
L-asparagine synthetase activity. Removal of L-aspatagine
from these cells due to the action of L-asparaginase results

in their death (COONEY and HANDSCHUMACHER, 15%70). MASHBURKN
and WRISTON (1964) used E.coli to obtain an L-asparaginase
which proved effective against experimental tiwors and upon
clinical evaluation revealed its special value in the Treatment
of acute leukaemia. Screening procedures of many bacteria

from American type culture collection; International Collection
of phytopathogenic bacteria; Natioral Collection of dairy
organism; National Collection of Marine Bacteria; National
Collection of plant Pathogenic Bacteria revealed the widespread
occurence of L-asparaginase, however, few of them produced
substantial amaunts of this enzyme (WADE et al. 1971).

Most, i not all, published Tesults on screening
procedures for L-asparaginase producers were carried on identi-
fied bacteria obtained from various culture collections _

(WADE et al. 1971). The present investigation aims at the )
isolation and identification of potent L-asparaginase pfoducer .
bv direct isolation from envicheé anc pnon-enriched soil '
samples .

i
sPregent:Department of Botany, Wozex's College, Bin Shems Uriv.,Cerc,Egypr.

(.'-‘4-7]
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Materials and Methods

lsolation, purification and identification of L-asparaginase
producing bacteria.

The organisms used in the present investigation were
isolated from fertile soil (collected from the agricultural
experimental station, Kuwait), either directly or after
enrichment. 50il enrichment with L-asparaginase producers
was achieved by mixing 1gm L-asparagine with 10gm finely
powdered soil and 10 ml sterile water. This was follcwed
by incubartion at 28 - 309C for two weeks. Suitable dilutions
of the enriched and mon-enriched soil samples were plated on
a modified Dox agar medium in which L-asparagine was the
only added nitrogen source. This medium contained g/L :
Sucrose, 7.3; Asparagine, 2.0; KzHP04, 0.5; MgSD4.7H20, 0.25;
Fe30,, 0.005; Agar 20. Incubation at 28-30°C continued
for 10-12 days, after which all the bacterial colonies that
developed were purified by streaking several times on agar
Plates of the same medium. .

Purified bacterial isolates were subjected to morph-
ological examination as well as physiological and biochemical
reactions according to-the methods recommended in the Manual
of Microbiological methods (1957). Tentative identifications
were carried out using BERGEY (1974).

Production and assay of L-asparaginase:
The procedure of WADE et al. 1971 was used after
applying some modification. This modified procedure could

be summarized in the following: A reaction mixture which
consisted of 20 p~-moles L-asparagine; 250 u-moles of tris
‘buffer pH 7.3; 0.5 ml of a 2-5 day old shaken culture of
the specified organism (as a source of enzyme) in a total
volume of 2 ml, was'incubated at 37°C for 30 minutes, after
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which the reaction was terminated by the addition of C.5ml

of 1.5 M trichlorcacetic acid (TCA). The reaction mixture
was then centrifuged at 6000 r.p.m. for 10 minutes after which
the amount of ammonia liberated (due to the enzyme activity)
was measured spectrophotometrically as follows:0,2 ml of the
Supérnatant was mixed with 1 ml of 1N-NaoH and after tWO e,
minutes 1 m] of NessléT™s reagent (BDH i;Boratbr;qreagents].
The colour was allowed to develop for 20 minutes at room temp-
erature before its intensity was measured at 450 nm. Two
controls were always included, a substrate free control and an
Enzyme. control in which TCA denatured enzyme was used,

The bacterial cultures which were used as a source
of enzyme were prepared by inoculating the specified isolate
in 50 m} (in a 250 m1 conical flask) of modified Dox liquid
medium, Incubatien at 28 - 30°C on 3 rotary shaker (120 r.p.m.)
continued for 2 - 6 days,

In addition to the modified Dox medium described
before, another medium similar to Dox (but with starch instead
of sucrose as a carbon source and asparagine as a nitrogen
source) and nutrient broth were also tested in an attemﬁt
toe improve the enzyme production. '

The activity of L-asparaginase in whole bacterial
Cultures was compared with that in the culture filterate
and that in washed bacterial cells. This was carried out by
centrifuging the bacterial culture at 6000 r.p.m. for 10 minutes
after which the supernatant was Temoved and the pellet was
washed three times in distilled water. The washed cells were
resuspended in .04M tris buffer PH 7.5 to restore the volume
to the volume of the original culture. The culture filterate
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a 4 the bacterial suspension were used separately as a source
of enzyme in the L-asparaginase reaction mixture described before.

Results
[solation, purification and identification of L-asparaginase

producers.

Twenty-four and fifreen bacterial colonies developed

on agar plates inoculated with the enriched and non-enriched
soil respectively. Upon. purification by streaking, on
modified Dox agar plates only twenty one isclates most of
them obtained from the enTiched s0il were able to survive
Gram stain, morphological and phyvsiological studies of these
isolates suggested that they Tepresent s5ix genera, namely
Bacillus, Pseudomonas, Lactobacillus, Staphvlococcus,

Microcaccus, Corynebacterium.

En:zyme acfivity of the various bacterial isolates.

The results (of Table 1} indicate that all the
isolates but one produced detectable amounts of l-aspataginase.
Among these isolates the most potent enzyme producers were three
strains of Bacillus sphaericus ({isolates 2, 30 and 36} followed

by a Corynebacterium (isclate 10}.

The potent isolates were used Lo examine encyme pro-
duction after different incubation periods on nutrient broth
and Dox liquid media. .

The results which are shown in table 2 suggest that
enzyme praductien was generally higher on Dox liquid medium
than on nutrient broth. Moreover on the former medium all
the isclates consistently produced more enzyne at a culture
age of one week. it was also found that sucrose as a carben
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source in Dox liquid medium stimulated more enzyme production

than starch did.

The results of Table 3 indicate that the majority of
the enzyme activity is intracellular or associated with the
cells, a negligible part was Present in the cutlure filterate.

Discussion

H

The results*3f the present investigation support
the general belief of the wide spread occurrence of L-asparag-
inase in microorgarisms., The enrichment technique however,
increased the number of L-asparapinase producing isolates by
sixty per cent. Isolates which failed to utilize asparagine
4s a nitraogen source were unzble to survive as pure cultures
on the medium which contained asparagine as the only added
hitrogen source,

The enzyme activity is fully expressed in the intact
organisms. This agrees with the findings of CEDAR and SCHWARTZ,
1967 who %ersable to conclude that the antitumor L-asparaginase
obtained from E, coli is located in the periplasm. It should
be pointed out that by using wholes cells in the enzyme assay,
any cytaplasmic asparaginases that are present will be overlooked.
The cytoplasmic asparaginase are unlikely to have a high affinitwy
for asparagine (in competition with enzymes of pProtein synthesis)
and unlikely therefore to be of much practical importance
(BROOME 1965).

One of the first hacterial species that received special
dttention with view to the therapeutic use of their amidases was
Pseudomonqs aeruginose (GREENBERG et al 1864). 1In the present

investigatian however, Pseudomonag 8eruginosa was not among the

Most potent enzyme producer. This points out ta strain varia-
tion among members of the same species and alse the environmental
and nutritional condition should not be ignored.
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SUMMARY

Twenty-one L-asparaginase producing bacteria
were isolated and identified from the soil.
Soil enrichment increased the number of enzyme

producers by 60%. The isolates represented

six different genera and the most potent enzyme

producers were 3 straimns of Bacillus sphaericus
s
and one Co Tymnebacterjium sp. All the potent

isolates had their enzyme associated with the
cells and negligible amounts were found in the
culture filterate. More enzyme was produced

on a synthetic liquid medium in which asparagine

was the only added nitrogen source than on

‘nutrient broth.
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Table 3
lsolate number Relative enzyme activity OD,q
and identity. - - o -
Whole culture washed
‘ culture filterate cells
N l i
2 Bacillus sphaericns : =27 : 017 .28
10 Corynebacterium sp. ! .54 : .03 i .48 i
.o . : :
30 Bacillus sphaericus .18 : 0 ] .15 i
[

L-asparaginase activity in whole cultures, culture filterate
and washed cells of two isolates of R.Sphaericus and one isolate
of Corynebacterium,.
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Tahle 1
Isolate Identity Relative enzyme
number activity 0.D,qq

i Bacilius sphaericus 0.27
2 Bacillus sphaericus 0.54
3 Pseudomonas aeruginosa 0.08
4 qobac111us coryneformzs 0.02
5 Staphylococcus aureus 0.15
b Lactohacillus coryneformis 0.17
10 Corynebécterium 5p. D.34
11 Micrococcus varians 0.01
12 Pseudaemonas aeggginosa 0.08
13 Baciildé brevis 0,13
14 Lactohac111us corynefurm1s 0.01
15 Staphzﬁococcus aureus 0.0

30 " Bacillus sphaer1cus 0.42
31 Bacillus spﬂhericus 0.28
32 Bacillus firmus 0.17
33 Bacillus macerans 0.31
34 Bacillus sphaericus 0.06
35 Micrococcus luteus 0.25
36 Baciiius sphaericus 0.52
37 Bacillus £irmus 0.23
38 Bacillus alvei 0.14
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Table 2
o Relative enzyme activity O.D'450
Isolate Culture .
age (hrs) Dox ! Nutrient Broth
sphaericus) B -185 -26
168 - 2720 .1
216 l .08 -
10 (Corvne- b -
bacterium) 48 0 -13
168 - 54 .03
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"Productlon of L-asparaginese by Sirevtomvces karamtarxensis

and Jtreptocyces venzuelae”
by

SOHATR A. BUSTAPA®* Dept, of Botaey, Collage of Sc. Kuwait Univ. Kuwalit.,

INTRODUCTION

Considerable attention to the enzyme L-a5parag1nase
{L-asparagine amino hyd;nlase} has resulted from the-dxsnoJ;ry QE T
its abilicy to inhibit growch cof tumnrs in the mouse, rat and
dog and to suppress hupan leukemias in climical trials (CAPIZZII et al
1970). It has been suggested that che antitumnr.activity of this
enzyte is due to the fact that 2 mumber of tumer cells responding to
it laek adequate L-asparagine synthetase activity and require an
exogenous supply of L-asparagive. Depletiod of this awioo acid
by L-asparaginase in vitro or in vivo results in the death of these

tumor cells.

A tumor ichibitory aSparaglnase desigonated EC-2 and obrainoed
from straics of E. coli was prepared on a large scale and has been
used extenslvely for clinical trials and other investigacioms.
Pactors affecciog the biosyothesis in flask cultures has been
studied (ROBERTS et al 1968). A partrially purified asparaginase
from S.marcencens ATCC 60 was described {(ROWLEY and WRISTON 1967).
and fermentation conditicns which produce high yields of asparaginase

in shaken cultures was investigated (HEINEMANN and HOWARD 1969).

Actinomyrcetes has been oeglected as a potencial source of
L-asparaginase. Recently a gumber of Streptomyces isolates
obtaimed from the soil produced detectable amounts of :his enzyme.
(MDSTAFA 1977). The present investigation is carried to determin&
the«grﬁnth conditicas for two different streptomyces which produce

- high yield of asparaginase in surface cultures,

*Prevont addr¥nb:Boteny Dept. Women's College, Eim Shams Umiw, Cairo.
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Materials and Mzthods,

1. Microorganisms, -

- The two mieroorganisms used in this study were isolated
from fertile Egyptian soil and one of them has been previously -

identified as a strain of Streptomvces karnatakensis (MOSTAFA 1977).

‘The second (Streptomyces = 9) will be idencified in this report. .
All the methods used Eor morohological and phvsiological studies

were those of the Internaticral Streptomyces Project {1.5.P.) as T T
described by SHIRLING and GOTTLEIB {1966). Direct mount of

spores on collodiun filmg was =xamined by a transmissisn electron
microscope (EM9S-2), The Electron Microscope lnit, Kuwait University)

and electron photomicrograph was taken., Tentative identifiecation

was made mainly by using the key suggested by KUSTER (1972),

however, BERGEY (1974) and SZABO {1973) were consulted.

l-asparaginase assay:

Mycellium matt obtained from a 6 - 8 days old culture and
‘washed three times with distilled water was used as a source of
enzymwe. The ﬁtandard L-asparaginase test system contained in
a total volume of 2 ml : 20/Livmoles. L-asparagine; 500 i moles
tris buffer pH 8.6; 100 mg (fresh wt) mycellium. The reaction was 1
initiated by the addition of the substrate and the reaction mixture ]
vas incubated at 37°C for 1.hour after which the reaction was €
terminated by cthe addition of 0.5 ml of 1.5 M trichloroacetic acid.
This was followed by filteration on Whatman no. 1 filter paper. The
amount of ammoniz liberated was then meazsured spectrophotometrically
at 450 by Nesslerization. For each enzyme assay two controls
weTe alﬁays included, one with TCA denatured enzyme and the other
without substrate. All enzyme assays vere carried in triplicate
and thie average was recorded. The concentrations of ammonia in the
test solutions were determined from a standard curve with ammonium

sulphate as the source of dissolved =mmori s




The rate of the assay reaction vas determined to be linear
with respect to emzyme concentration under the conditions
and over the range of the emzyme assay. One international (1.0.)
L-asparaginase unit is defined as the amount of emzywe which liberates

1 gtmole of ammonia / mioute at 37%c.

1
E [l

L—aapﬁnaginase praduction-and the factors affecting it. -*

A nugber of liquid media were examined for thejir effect
on L-asparaginase praduction these included nutrient broth, inerganic
salts artarch as described by KUSTER (1959), Czapek, and ISA liguid
medium, The latter contained (g/L): K,HFO,, 1 ;_HgSOQ.THZO , 0.5;
NaCl, l: trace salts solution {(as dascribed by KUSTER {1959}, 1 ml;

L-asparagine, 2.0; soluble starch 10,

The above ISA liquid medium was used as the basal salt
medium for investigating various enviroomental and nutrirional
factors affecting L-asparaginase production. Thus the eifect of
various carbon sources was examined by substituting starch in the
above medium with one of the tested carbon sources namely, glycerol,
glucase, fructose, suerase, lactose and majtase. Various nitrogen
sources were also investigated by substituting L-aspar :gime in the
ISA medium with an equimeliar amount of one of the following amino
acids: isole cipe, leucine, arginine, Aspartic, Cystine, Methioninme,
histidine and glutamice. Horeover the effect of histidine, glutamine
and aspartic when each of them was used in the ISA medium additiomal
to asparagine was examined. Various starch and L-asparagine

concentrations im the ISA medium were also investigated.

L-asparaginase produced during -incibation at various
tempetatures was assessed by incubating inoculated I5A medium for

7 days at the specified temperature.
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Static and shakei cultures were examined for their growth
and L-asparaginase productivity at various ages. Growth was

followed by dry weight determinacion.

In all cases a standard inoculum was used. The standard
inoculum was prepared by suepending the sporulating growth on an
agar slant of iporganic salts starch apgar medium (SSA) in 3 ml of
sterile warer, this was tramsfered asceptically te & small screw
cap sterile bottle containing few glass beads. The spore suspénsion
is shaken vigorously for a few minutes with the glass beads to form
homogenous suspension. This suspension was used for inoculation

at a final concentration of 2%.

Results.

Identification of Streptamyces - 9.

Streptomyces—9 is & member of the grey saries, is melanin
positive, does not produce soluble pigmencts, mature spores were
carried in straight or wavy chains (Plate 1) i.e. section rectiflex-
ibles, Photoelecrron micrograph revealad smooth spore surface
(Plate 1). Spore chains are generally long, citen with more than 50
spores per chain, This mworphology is seen on oatmeal agar, salts
starch agar and glycerol asparagine agar. Fragmencation of the
substrate mycelliur was sometimes noticed on glycerol asparagine
agar medium., On agar media containing glucose the substrate mycellium
showed a disrinct reddish brown ecolour. Streptonmyces—9 produced am
antibiotic which was active against Gram positive (Bacillus subtilis)

and Gram negarive (Escherichia coli) arganisms. Streptomyces=3 was

able to utilize any of glucose, xvlose, rhammose and arabinose.
Fructose was utilized poorly while imasitol, sucrose, mannitol and

raffinose were not utilized by this organism.
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f‘omparing the above morphological and physiological charact-
eristics with those used in the working key suggested by KUSTER 197,

Streptomyess~9 was identified .as SLreprompvees venezyelas. Furthermore,
e .

comparing all the present isplate characteristics with those of

5. venezuelae as described by SHIRLIKG and GOTTLIESE, the} vere found
. '7""*'--9-

identical, - -

=

Production of L-asparaginase by S.karnatakensis and §.venezuelae

Among all the tested madia for L-asparaginase production

both §. katnatakenals and $.venezuelae produced more enzymés when

they wére grown oo the ISA liquid medium, Consequently this
mediym was used as the growrh medium for investigating the various

factors affeeting L-asparaginase production.

Factors affectiqgg}-asparaginase production:

Growth and enzyme preduction. were greatly reduced to
various degree when starch in the IS4 liquid medium was substituted with -
any of cthe carbon sources examined. Consequently starch was used
as the carbon sourde in the ISA medium for further investigation,
Increasing concentrations {up £o a certain extent) of scarch in the
ISA medium stimulated groweh and enzvme productivity of both

organisms (Table 1).

Both organisms preduced more L-asparaginase wvhen L-asparagine
was used as the only added nitrogen source in the ISA medium than
when equimollar amounts of an§ of the tested amino acids was used.
Few of the rested amino acids e.g. agpartic, glytamic, cystine and
tryptophan supported neither growth nor enzvme productien {untabulated).
Leucine and isoleucine gave poor growth while arginine supported
good growth and the enzyme activity in that growth vas about 507 that
obtained when L-asparagine was'ﬁsed. The two organisms responded

differently to the presence of histidine and glutamine in the growrh
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-mediym, Thus whiie histiiine inhibited growth amd enzyme producrion

by S. karnatakensis, it stimulated S. venezueiae growth. and enzyme

production when it was present addirional to asparagine. Glutamine
srimulated enzyme productivity of both organisms vhen it was present

additional ro asparagine (Table 2}.

Cptimum L-asparaginase bproduction by 5. karnatakengis and

8. venezyelae occured whem the L-asparagine concentration in the ISA
medium was 1 and 0.5% respectively (Fig.l). Oprimum giowch did

not always coincide with optimum enzyme production {Fig.l}.

28°C vas found optimum for growth and enzyme production by
both organisms. Ar temperature above &OOC botn organisms ware
unable to show detectable growth or enzyme activity. 4t 15%

5. venezuelae but pot S, karratakensis showed scme growth.

Both organiswms showed their maximum enzyme production in
shaken culcures afrer 48 hours of incubation at ZBQC, older shaken
cultures showed increased growth but declined enzwme productivity,

Static cultures of 5, karnatakensis and 5. venezuelas showed their

obtimum enzyme productivity after 3 and 2 days respectively. (Table 3).
Although 5. venezuelse was able to grow and produce asparaginase at

the tesred pH values, optimum growth and enzyme production occured at+ pH

*

. ¢
8.5 and 6.5 respecrively' (Fig. 2)°5. karnatakensis showed its optimum growth

and enzyme productivity at pH 7.4. Higher and lower pH wvalues
inhibited growth and enzyme production; .

. o g
Discussion.

The results of this study indicate that the identity of che
organism as weil as the Envirbnmeﬁtal factors are ioportant for
the biogynthesis of L-asparazinase. As wiin a number of other

enzymes, formation af L-asparazinase 1= inhibired by the addition
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of sugars particularly glucose (HEINEMANK and HOWARD 1969).  The
mechanism of this depressive effect is thoughbt to result from the
presence of glucose metabolic products (MOSES apd PREVOST 1966).

In the case of L-asparaginase biosynthesis the depressive effect of
carbohydrates may b%,f ﬁuﬁction of their ability ;o-i§we?ithe“pﬁry-,hmp
value of the growth medium (HEINEMANN and HOWARD, 1569). Ir is
interesting to point out that starch proved to be the best earbon
source for L-asparaginase production. The use of starch as a

carbon source and consequenclv the wproduction of « 2mylase has been
linked with the biosynthesis of other enzyvmes e.g. lipase (ELWAN et al
1877).  The results of the presenr invesrigation wmight add another
evidence to the possible association of starch metabolism with the
biosynthesis of other enzymes namely L-asparaginase. The deﬁressive
effect of high starch concentrations is probablt due to an excess
carbohydrate and/or of a low pH (WADE et al 1971%. The latter is
more likely in the present investigation. Thus §. wepezuelae

which exhibited its optimum enzyme preductiviry at pH 6.5 was also
able to produce more enzyme at higher starch concentration (4%), and
lower asparagine concentration (0.32). On the other hand S.karnatak-
ensis which shoued an optimum p¥ of 8.5 required lower starch
concentration (22) and higher asparagine concentration (1%) fer
optimum enzyme produetivity.  The subscrate of L-asparaginase
stimulated its biosynthesis vhile L-~aspartic which is the reaction
praduct, inbibited the enzvme biosvnchesis. This might be another
example of feed~back mechanism, howsver, the effect of aspartic in
lovering the pH of the medium sné consequenrlv inhibiting the

enzyme biosynthesis and/or activicy could not be ignored. The

feed back mechanism might explain the dapression of enzvme productivity
of both organisms in static as well as in shaken cultures zfter a
certain enzyme level has been attained. This cazvme level is
reached after 48 hours of incubation ef 3. venezuelae in stacie or

shaken cultures. 5 karnatakevsiz on the othiar hand reschnas this

enzyme level after 48 and 120 hours in shaken snc static rultures




respectively. The high enzym2 level in the pedium results in the
accumulation of aspartic which inhibirs the biosynthesis of more
enzyme upon further ineubacion. Aevation of the culture medium 1s

stimulatory for the growth of both 5. karnatakensis and S. venezuelae

1

buct not far the production of L-asparaginase: 7This is in aceordance
with the results of HEINEMANY and HOWARD (1969) who noticed a décreased I
1
1

enzyme synthesis by $. marcescens upon aerstion. Moreover enhanced .
biosynthesis of L-asparaginase by E. coli under anaercbic conditions

"has been reported by CEDAR and SCHWARTZ (1968). !

The informacion gained from the present investigationm will

make it possible to prepare uniform growth from 5. karnacakensis and
S. venezuelae which could be disrupred and the L-asparaginase can be

purified and studied in the cell free excract.
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Summary

Production of L-~asparaginase by two soil isolates
identified as 5. karmatakensis and S.venezuelae

under differant environmental and nutritional
conditions was investigated. The presence of

carbon sources other thin starch in the gro@th T s
pediun or amino acids, other than L-asparagine
ichibited the enzyme biosynthesis. L-aspartic
inhibited growth gnd enzyme production due to & feed-
back mechanism, and/or lowering the pH value.

Both organisms were stimulated to produce more enzyme
with increasing concentrations of starch and
L-asparagine however, the optimum starch and
L-asparagive concentration depended on the tolerance
of the organism ta low and high pH respectively.
Aeration stimulated growth but not enzyme production
and both organisms praoduced more emzyme in statric

cultures than in shaken cultures.
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Table 1

Streptomyces karnatakensis

Streptomyces venezuelae

Starch
Conc.

z Dry wo og Firal | Eozyme conc. Dry wt. og| Final| Emzyme come.|™
{100 ml pH LU, / gmu 100 ml pH I.U. / gn
medium dry wt. cedium dey wt.

0.1 060 8.0 61.6 020 8.6 10

0.5 165 7.9 62.5 080 8.3 20.83
2.0 200 7.5 70.82 240 5.7 38.83
4.0 120 7.2 0.66 220 3.7 >5.83

Effect of _starch conc. on L-asparaginase production by §.karnatakensis and §.venezuelae.

Medium was ISA liquid medium with starch conceatration as specified im the table.

Incubation in 50 ml wedium in 250 ml ac 28°C for 6 days in static cultures.

assay was carried cut as described ip the cexc,

Enzyme

a4
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Table 2

Streptomyces karnatarensis

Streptomyzes venezuelae

Anino acid . —== =
used Dry wt  w+ - ) Enzyme come |3Fiacdl | Dry wr. Enzyme conc. | Final
mgo / 100 ml 1.U. / gn pi ogm / 100wl | I.U. / gm pe
medium dry wr. mediug dry wt.
Asparagine 150 0.8 7.45 250 20.83 8.0
Histidinoe - - 5.8 25F 8.33 6.8
Histidipe + _ _
asparagine 5.8 271 35.00 8.14
Glutamine 138 20 6.18 Q21 5.00 7.0
Clutaniae + 237 116.6 8.22 208 33.33 7.9
asparagine :
Aspartic - - 3.60 - - 3.6
asPartxc__* - - 3.70" - - 3.7 -
aspargine

(~) not zarried out due to poor grovb

L-asparaginase productivity of 3. karnatakensis and 5, venezuslae in

different amino apida,

Medium was ISA liquid wedium with
source. Incubation at 28°C for 6 days in static cultures.

out ap described io the text.

the presence of

+0153 M of the specified amino acid as the aitrogen
Eozyme assay was carried
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Figure 1.
Effect of L-asparngine concentration in the growth medium,on L-asparaginase

productivity of §, karnatakeneis and S.vene;uelae. Medium was ISA

1iquid medium with L-asparagine conc. as Epebified oo the figure,

_incubation was at 28°C for 7 days in sctatiec cultures. Enzyme assay was_

carried out ag described inm the textr.

Figure 2. _
Effect of the medium initiel pH on L-asparaginase productivity of
. 5. venezuelae. Medium was ISA ligquid medium with
its pH adjustec. . the values indicated in the tables. Incubatiom for
7 days ar 28°C in staric cultures. Enzyme assay was carried out_as

Tl m
described in the text, hE
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Plate 1.
Electron photomicropraph of S. venezuclae showing spore chains of

the RF type and smooth spore surface.
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PRQTETH _ AWD  ALCCHOLISE:

1., Bffects on Hepatic Lipids.

By

By TOI%L, A. ASHRY

we?

IITRCDLCTIO

It has beer established thzt prctvein mairutrition
produces fatty liver botn in bumsrn subjects and in ex-
perimental animels (Thomas, 1974)}. On the other beng,
fetty liver has been considered ope of the characteris-
tic chenges asssociated with human alcoholism despite
adequate diet (Leiber et al., 1955). This chapnge hes .

2lso beep reproduced in experlmentaz. animals.

———

Controversy continues, however, oi whetber wepxs
lesion is the result of 2 direct hepatotoxic effect of
elcohol (Reubner et al., 1972) and (faiz et al., 1873);
or that ethznol could mlter nut:itionagzzégtergs;ing .

————rith intestinal zbscrpiicz of protein (Za-boriek and

Feade, 1565) and {Forte et &l., 187().

«d




)
Ve
o

— 278 —

In the present inmvestigation, an attenpt has bean
made to characterize the rcle of cdietary protein and al-

cobolism &s Co-factors in the development of fatty liver.

BATERTAL  AND  LETHODS

Eale Albino guinea pigs, of the strain hred amd
brought up in the serum amd entiger Laboratory farms-
Eelwen, averaging 530 grams of body weight at the com-
mencement of the experiment were used. 7They were divided

into four groups according to the schems in tgble (1).

Tehlg (1

Experimental desigr ané’ group gistzihution

Group Ii°. i Experizmertal LJesign

I

" figh Protein aiet & nlcohol administration
' - — . - x
oigh Frovelr diet,

E— —_ o By m B Em R e R Em S Sy B oy EE am Ey mm S wm

Group
Coatrol z
Group = II i Low Proteln Giet & ilcohol administration
Control IIE Low Froveln diet.

The experitcntal disl, which were fed ad-libituam,

consisted of:




Table (Z)

Compossition of diets

=2 Gompossificn
Ingredient Zigh Frotein Low Protein
P diet - diets T e

Cesein 25% Sia
Corn Starch 62% 825
Cotton Seed Qil _ 7% 7%
Eineral Mixture (Jones and

regbar, 1942) 4% 45
Vitamin %hixture (Morcos zZ% 2%

1557}

- - ..Alcohol was sdministred orally to groups 1 and II
daily; for six days per wesk, abt adosage leval of C.€ ml./

Eg./day.

animals from each xrour were sutopsied at the ond
of the second sné Tourth weeks, Fresh liver weighis were
determined., The total 1ipid contert was estimated from
5 gram liver samples using a Soxblet apparatus, foilow-
ing the meshod of ¥razer (1549). The lipid was then
Gdissalved in benzene and the free fatty acids (FF4)} were

sstimated by the method o Varley, {1ceL),

For histological examimation, 1liver sambles Were

fixea in 1J% rormole-oaline. rrc2en secticns were oul

at 10 microns, and stained wit: 3Judar 7 oy lipids.




7 n,
Zse

-— 2R0

RESULTS

The effect of different treatments on hepatic
weights, total lipids, apd free fatty acids is shown in
table (3).

whan liver weight data were axpresseqd in texms of
percentege per bpody weight, the diet showea mno signifi-~
cant effect on liver weigbi. nlcohol administration
rerlectea merked increass in liver welght, ‘I'his was

rather mggravated by the protein deficient diet,

inalysis of the livers for totzl lipide revealed .
marksd elevation in both groups receiving ethanol, “hae
low proteir diet alone increased tha hepatic lipids by
only z ¢ 3 Toid; cczpsred witn that of the high protein
glet.

Tae inerezse i iree fatiy ecids in guinea rigs

aazinlsvering alcohol was marKeé at two weeks. 4 similar

increase was brought up ister at towr weeks by protein
qeficiency. when ethanol was adminisvered with low
protéin agiev, ¥ru showed arastic riss, approxipating
vEree tines of the normal.

Jisteclogice —Xarinationt

The livers of guinea pizs Fed low protein qiat
revescled mocerate Lo .uTkKea increase in insra=-cellular

ixriés. (Figure i) Tris was most merkeg ir the centrel

4
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-portions of the liver lobtules.

4lcohol adminstretion when assocliated wito a high
protein Siet developec severe fatty wmevamorphosis of
perifersl and mié lobtular hepatocytes., About 40 to 50
per cent of the cells composing hepatic lobules were
affected by small intracellular particles and large

extracellular ratty eysts (Figuze 2).

WUhen alcoholisz was surer-imposed on low proteln
diet, toe livers frcm animals of this group demonstrated
extensive fatty metamorphosis. Large extracaellular
lipid particles occupied 75 to &U per cent of the hepa-

tocytes tbroughout the liver lobules (Figure 3.
LISCuSSITE

The present investigation ingicated Tthat ethanol
adminstration developec acute fatty liver without
a quentitativiy important malabsorption of fat, and des-
nite adequate diet. Imhibition of intesvinal transport
of nutrients by etnsnal (leiber et sl. 1869) did nat
sesn Lo incresse losses of fet from the intsstine auring

the development of alcokol - inauced ifatty liver.

- -



On the basis of the amount and distributional
pattern of nepatic lipids in provein deficiency, iv is
suggasted that the lesion is in its sarly stage.
Bevere fatty metamorphosis similar %o that prbdﬁced.ﬁfwwmw"
alcohol adminstration seem To recuire prolonged periods

of protein depletion (Kosterlitz, 1947).

In comparing the gietary effect witn ethanol
adminstration, it was evident that 80w Gecregse in
protein intake doublad hepetic lipid, whereas a mode-
rate dose of ethanol incresseé it 2 : 3 fold ir 2z simi-
lar Guration. Consequently, it ig Droposec uhet hepatic
Tesponse Yo gthanol is immewdewe ané severs. 1n con-
nection with this finding, several investicators have
raported tha% a single dose of ethzrol can oroducs
fatty liver in experimental anicals, (Di Iugio et al.,
1958), Strubelt, 1972Z) and (ai= e% al., 1973). Ghis
has either been attributed tc¢ ar enhenced cooliisgtion
of FFA from the edipose tissues TOIouSh an sorenac
hypophyseal pathway (ileling et al., 1%60C). ther studies
have emphasized the direct hepatotoxic effect of alcchol
leading to hepatic steatosis (Blatskin, 1%51j). .ne Bos-

sipility that alcohol may induce a relstive lipotropic




AT mean . o

deTiciercy is suggesied by auebner et al., (1972). If
tnis 1s so, them it migkt account Tor the present find-
irg thet nesatic steatosis in alcoholism was accentuated ¢|

by additionzl vroteir ceiicilency. '

=BSTRACT

2lbino guinea pizgs were given ethanol orally, and
hepatic 1lipié rscpemse was aevermlned ciocnemically and I
histochemiceily in the presemce of high ar low pxotein

diesse.

The investigation i1ndicstegtine following: \
1, =nalyaisz ¢f toe livere for total lipids and free Iatty
acids revealed —arisc s.evesion in b.th groups receiv-

1

I

1

ins ethentl. Tne k0w i1Totsin ciet alome reilectea |
3

DOGEL3TE InNCIEESE.

z Zistochemiczl study of Iat cenonstrizted generalizeo

Tstty metazmorphosis of extzgeeliviar lipid wher evhanol
3 P X

was zdministred wita alow protein dlet.witn a hige |
Drotein aiev, perifersl snd widiobulsr fatty infiltre-
tior developed, wille the low protein diet reflected

= moderate lneresst in ianireceiluvier lizids im a ,

o

- E R PO g
Sidalil Ll acv—vils
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Captiops of Figurss

(Frozen Secticms, Sudan IV, X 125)

Figure (1}: 4 weeks on alow protein diet, Intracalluiar
lipid particles.

Figure (2): 4 weeks of alcohol adminstration and a high
protein dist, large lipid particles in ths
mid=lobular hepatocytes.

Figure (3): 4 weeks of alcchol adminstration anmd alow

protein diet. Geperalized fatty metamophosis.




TRODUCTION OF LIPASE (S) BY S(LE YEASTS
I, EFFZ0T OF TEUPERATURE, pH AND TRIGLYCERIDES

'By
Sawsen e.A. El-Gammal and Hone I. Rhizk

Boteny Department, Women'e College, Ain-Shems University
Hellopolls, Celro, Egypt.

ABSTRACT T e

. An investigation was carried
out to evaluate lipolytic activities
of three ansscogporcogenous yeaste viz.
Ihodoterule rubra, Cendide utilia,
C. guilliemondii end en ascosporogenocus
yeast Debaryomyceg hensenii, ILipase {s)
wes synthesized under the influence of
different incubation time, pH, tempere-
ture and triglycerides§. R. rubra rave
the highest level of enzyme effer g
deys at 30°C, on sugar - free pepione
Yeest extract-corn oil medium, of pH 4.

Both C. utilis end C. guilliermon-~
dii exhibited optimum condifions for
neximum lipase biogynthesls in presence
of olive and coconut oll regpectively.
Corn 0il induced enzyme bloaynthesis in
R. rubra, D. hAsnseniil, C. utilis end
C. guiliiermondii in preasence of 0.2%,
0.6%, 0.8 avd 13 respectively.

Hovever, the msccsporogenous yoasi
D. hongenii which wasg grawvm on the game
nedium showed optimum lipege blosynthe-
als at 20°C after 48 hours of growth.

LiTHODUQTICH

Recently, microbilal lipase (a) wilitnessed & tremen-
dous progress and development regarding their production
for industriel end clinical application, Production of

yoest extracellular lipese (s) is confined largely to

(29)
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ansgcosporogenous specieg,; perticulery members of the \

genus candide (Werner, 1960),

Among the active producers of extracelluler lipa !

se (g) that have been studied are fendida lipolytica

]
(Vickery, 1936), kycotorula lipolytica (Peters and Nelson, 4|

1948), C. ¢ylindrice (Yemede and Liachida, 1962), C, pars~
1ipolytica (Ote and Yemedse, 1966), C. humicole (Bours and
Mossel, 1969) and Torulopsis ernobii {Motai st al., 1966).
It 1s well known that production of lipese (s) by diffe-
rent microorgenisms is affected by many environmentel end

nutritione) requirements.

The present work shows the effect of temperaturs,
PH and different triglycerides on the biosynthesis of
lipase by three anascosporogenous yeasts, Bhodstorula

rubre, Candide utilig end 8. guilliernondii end the amaco-

porogenous yeanat Debaryomyces hansenii.

~ATDHIALS AD LETHODS

Teat_orgenisns:

Cendide utilis was kindly provided by the Depert-
ment of Licrobiel Chemimtry, Hetional Resecarch Centre,
Cairo, However, Riodotorula rubre {Domme), Lodder as
well as Candidg zuilliermondii (Cast.), Iengeron et guerra
had elready been isolated from apricot and pears regpecti-

vely end identified by iehmoud et gl., (1980). 4Alsgo,
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Deberyomyces hensenii was isclated from a semple of en

Egyptlan cheese brine called liesh, end identified by
Mehmoud (1978).

Growth mgdium:

The nutrient medium used throughout these inves-
tigations 1s constructed as follows (g/L): pﬁptane,_sﬁoi
Yeast extract, 5.0,‘§ﬁ2P04, 2.0, Mgséé, 7 H20, C.5, com
0il, 10 initiel pH 6.5.

Lipage agsay:

Iipase {8) in the growth filterates of the yesstd
under study were assayed by the tribuiyrin cup plate clear
zone technique (TCZ) ag described by Blwan et al., (1977},
devieed from the technique of Lawrence et gl., (1967).
Standard curve showing linesr relation between (Fulka AG,
Bucha 8@ pencreatic lipass) concentrations and mean cloa=
ring zone diametefs (mm) as determinsd by TCZ aesay at pR
8 and efter 24 hours incubation at 30°C wes used for 1i~
page aggay In growth fiitrates.

FTactors affecting lipese biosynthesis:

The organlams were grownm in 25 ml portions of the
liquid growth nutrient medium in 100 ml cepacity Erlenme-

yer flasks. The liquid nutrient medium was inoculsted
with the yeasts under study.
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Pour levels of incudation temperatures were tes-
ted pemely, 20, 25, 30 snd 35°C. The 4initiel pH of the

nutrient medium was adjusted in the range from 4 to 8.

The effect ol different triglycerides emd corn
0ll concentration on lipase (=) blosynthesis wes also 1n-
veptigated. Medium supplementsd with 1% of each of corm
oil, coconut oll, cotton seed 0il and olive oil at pH 6.5
were inoculated, incubeted at 30°C snd lipess engyme was

aosesged gfter 2,4 and 6 deya.

RESULTZ AND DISCUSSTON

Incubation femperature in relation to lipasa biogynthesigh

Table (1) represents the levels of lipame biosyn-

thesis by the orgenisms under study as they were growm at
20, ‘25, 30 and 35°C. From the results it 1s obvious that
26°G is the optimum tempereture for lipmse bilosynthegis
by D. hengspil through the iIncubaticn pericds, whome ths
meximum lipese yield (6.31C ur/ml) was atteined after 2

days incubation.

Opuimum temperature for lipase productlon by
B. zubra, ¢, utilis and C. guilliermondil was 30°C. No

lipolytic metivity was detected in case of &, guillier-
mondii after 4 or § days at 35°C. Thisg difference in

optimum temperature for lipase biosynthesis could be corrb=
lated with the optimum growth temperature for the different
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yoasts. Phaff et al. {1966) reported that D. hansenii
mliiply at or close 0°C and heve meximum growth tempe—
rature at 35°C, while G. utilis cen grow only at minimum
temperature of 5 - 10°C, Roae end BEvigon (1965). The
production of enzymes-are releted to the intarnal blosyn~-
thetle procesgses ingide the organiszm, theme processges are

quite complicated. _ - S

Previous investigations reveeled that s fixed
vericd of Incubetion could not be considered optimmm for
the production of an enzyme even by members of the game
genus or gpecles. Johnson end Snygg, (1974) cleimed that
lipase (s} production wes attalned efter 2 = 7 days incus
bation by the four lipolytic micrcorgenisms: cch X

copplg lipolytica, Micrococeusg cmseolyticus, Bacillug

licheniformg and Staphylscocecus sp. It 1s worthy to mon=

tion that the optimel tempereture for the production of
llpase (s) enzyme varled with different yeast stréins.

Thua, optimal iveubatilon tempereture of 33°C wnas recor—
ded for Torulopsig ermobii (Yoshidam et gl. 1968), 30°C

for Mycotoruls livolytics (Peters and Nelson, 1948),

€. paralipolytice (Ote and Yomada (1966) end Saccharomy-
copeis linolytigs (Johnson end Snyes, 1974).

Effect of pH on lipmge productivity:

Table (2) reprosents the lovels of lipese mcti-
vity et different pH ranges from 4 to 8 of the yeeeis

]
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under investigation. Maximun lipase (s) blosyntheals

wes attained at pH 4, followed by pH 7. Incubatlon time '
of 6 days at pH 8 was found inhibitory to lipase biosyn-
thesis by all the yeasts under test though this pE was
optimel for maximim enzyme ectivity (unpudlighed data). \
Lipolytic activity could not be detected aleo efter ©

days incudatlon st pH & or 7 by both C. utilipg and -
D. hengenli, Ssversl reports indicate different optimum

PH values for yeast lipese (z) optimm of pH 5 wes recor—
ded for Torulopalg armobii {Yoshida et el. 1968), pH %.B

for Torulopsis 8p. (Deseouwiy, 1976), pH 9.5 for Saccharo~ ]
mycopels lipolytica (Johnson and Snygg, 1974) and pH 4.5

for Mycotorula lipolvtica (Peters and Nelson, 1948). |

Effect of triglycerides on lipass (s) production: !

The effect of different ollz es induclve sube=

trates on the blosynthesis of lipase {s) by the yeasts

under study wes invastigetsd {Table 3}. OCne notiecad !
thet lipase encyms could be suzgested to be constitutivs

in case of both escosporogenous end anmscosporogenous

tegted yoasis. w

Corn oll induced lipolytlec activity in mll the
teptod yeasts., Olive oll retarded lipmss productivity

- L

in caes of C. guilliermondii and D, hansenii. ZIipass

productivity by D. hansenii was algo retarded in presende
of either coconut oll or cotton meed oil. Alge §. guils
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,lermondii failed to produce lipase when grown-on*GOfton
geed 0il throughout the tested period. Maximal induction
of lipase (a) production by R. rubra end/or D. hepsenil
were obtalned when cotton seed oil was used ag a subs-
trate. Both dlive 01l end cotton seed o}l-;ndunggwgaxi-
mel lipase produ;;ion in case of G, utllis, while C.
guilliesmondii produced meximum lipolytic activity enly

when grown on olive oil.

Table (4) represents lipase productivity by the
different yeasts in premence of different concentrations
of corn oil. Meximum lipase {(s) activity was detected
in presence of 0:2% corn oil by Re rubre, 0.6 ~ 1% by
D. hengenii end_C. gullliermondii end 0.6 = 0.&% by
C. utilis. It has been elreedy found that the preferen-
tigl oil and its optimum concentration varied groatly
swith oil etructure end type of microbe. Yoshlda gt al.
(1968) reported that the meximum lipase production by
Torulopsls emobii was at 0.2 ~ 0.6% (w/v) olive oil while
Dessovky, 1976 recorded 0.2 - 0.3% (w/v) corn oll for
Tornlopgls sp. The maximum production at 0.2 - 0.3% (w/+)
of corn oll for Toxulopgels sp.
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¢ Table (1)

Effect of {nenbation {emnerature on  Liproe {8) Produged by

ventilda , G.puilliermondif v Rerubra  end D.hansenii

Dntn Are exnreased ng vr/ml (ug lipnaa/one ml nall free fllteratea)

ﬂammu.ﬁonu Urgrnioms
Jeutilist C.guilliermondi1 R. rubra D. hapsenii
48 h. 96 h.(144 h. 48 h. [96 U, |144 h. 48 h. 96 h. |144 h. 43 h, 96 h, | 144 h.
20 °¢C 5.495 5.495 3.476 [2.570 3.467 2.951 | 3.467 3.15 2,951 6.310 3.467 3.981
25 °C 2.570 3.981 3,981 |1.905 2.239 2.239 | 3,467 3.911 [3.476 3.467 3.981 3.475
ﬂ 30 °¢ 5.971 5.R13 6€.344 [2.237 3.040 J.914 |4.677 5.044 [6.822 |4.677 3.467 3467
| _
35 °¢ 4,677 3.981 3467 | == —— ——— ha.mQQ ; 3.467 [2.951 3.4617 _ m.mqo; 2.239
TezzzmcslgsoTeesSz o -1 B T Y e R T L L T TRy =EETT=D !Hl"“!lf Tz=mTrmooT t=m= IIIIIFﬂ"l"“L
ERATS ST ras Tt o aEAzskEr=osgasNe stz o o =EuETTESr = EESTEIz=mrmoa = fEe=o==Toxw=o
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Sabie {2)

Zffect of pH on Lipase (a) proluced by C.urilis, C.guillicrmandii

. R. rubrn and D. hgnaenii

Natn are esavesad pa ur/ml {4 1ioese/one ml cell free filtrates)

LIimsTSsESsISSTaaESs BECS=SSC It uy

1]
14
n
i
]
1
I
n
i
il
il
]
1
[F
i
[
11
L]
It
1
1
1
|
1
b
li

pH . g —— e _Orpanisma

| _ G, utilie C,ruillizymondil R. rubre D.hanaenii

48 b |96 h. [144 K. |46 b | 96 h. [144 b |48 h. |96 h. |242 n. | 48 h. |96 he | 144 h.
g }[.7.586 | 7.586 |7.586 | 6.310 | 7.586 | 7.586 [6.310 |a.730 | 6.310 | 7.586 | 10.950 | 6.310
m m.mmpx Uthmﬂ U-hmq Q.mOh uuhmq hlmﬂﬂ N.mﬂo Ulbmﬂ bomdﬂ Wobmw U.hmﬂ Uohmﬂ
m w-bwm UJQQH ——— uch@ﬂ momﬂo - - U.mmH moUHo M.WWH u.umH beﬁﬂq ———
7 90499 | 5,495 | === | 7.506 | 1.677 2,970 | 7.€04 | 7.604 | 7.604 | 4.901 | 4.677
8 _ 4.677 | 3.981 | - ; 64310 | 3. 4067 ~-- ».mi_ 4.677 .......g 4.677 1 3.981 ———
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Table (1)

ufffect of differcnt wwuauw‘omﬁuamm on Lipase {a) produced by :

C. utilds , C.uilliormontdi , BR. rubra end D. Hansenii

Iron e exurasaed ne upd/ml (ur 1inase fome ml gell free filtrntes)
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|__:.M;.mu.,..aru.:...._ ...;_.H.m..__::.wn_m |
C.utilis C,puilidfermonAdid R.rubrs D.hanpenidi

19 ha 96 h. {144 h.] 48 h. |96 h. 144 h.| 48 h. 96 h,. 144 h.[ 48 h. 96 h.| 144 h
| 1Corn Q1| 5.971 5.813 | 5.344 2,237 | 3.040 3.167 4,677 5.044 6.822 | 4.077 3.467| 3.981
w Cocoonut  011] 5.495 | 7.604 .‘._:mE 7.506 [7.546 | 3.901 | 2.570 | 3.467 | 4.677 | =-m 30981 | 3.981
oo:s,oﬁ&i. 7,004 | 7.604 | 7,604 | == | -aw [ --= | 4,677 [5.495 [ 5.129 | --- €.570 | 7.604
0lfve o"..._: .Tc..r.unn__a.nch | fal? - - .01 Se807 u.cmw Satfy -——— W91 3.467
RO 011 7.4004 .w.m_mm.; 8,730 | 2,23% |?2.570 2.570 j.93 §.310 6.310 | 2,470 5895 | 5.455
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Pable (4)

urfect of corn 'oil concentr-iion on lipese {o) produced by
C.utilis, C.millierrordii, R. ribré  snd D.hansenid

Letn art exnra.d d as wo/ml (0 1deo safone ml eell free filtrntos)
E - JEatTST S @LERaRkEl R SSSR 2p == == ~mrni= =y |.H“"HH"”H.HH.H“"H“.II"H—N.“HH"HH"“W“""“”PH"J
n1l ¢ e e m Crrrescad pad
7 Jaritilia C.ruilliernandii R.rubra D.hensenii
144 h. g6 h. 144 h, 96 h. 144 h. S6 h, 144 ha
0.2 3.981 3.4E7 , 2-981 5.495 7.604 2.570 1.467
- _
Q.d .98 2.570 L|_‘u_r 3.981 3.467 7.604 [ 2.951 3.c081
0.6 3.982 3.981 ﬁ 3.98] 3.467 3.981 3.467 3.981
0,8 3.981 3.981 ‘ 3.9861 3.467 J.981 3.407 3.981
' '
6.314 3.040 3.819 5.044 6.82¢ .w_x.:_._. 3.981
H -
5
;
_ f
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Productlion of lipase (3) by Some Yeagts
II. Effect of Soms Carbohydretes and Nitrogemous
Compounda
Sawaan M.A.El-Gammal and Mona I. Mak™ 7 T .

P
with @ Figures

Maximum 1lipase produotion by eli exparimented yeasta
was obtained in pregence of 0.5 % yeaat extract only.
All tested nitrogerous compounds falled to do so. When
the medium was amended with xyloae or starch, maximum
production of lipase per unit of medium wag achieved by
Rhodotorala rubre, @andidg utilis and C. guilliermondii,

while Suoross and maltose ghowed the same effect on uging

Debaryomyees hangenii.

Introduction :

It hao been suggeated thet certain lipages are
adaptive in nature and their production 1s stimulated by
the presence of apeocific gubstrates. In other words,
the eleboration of the enzymes depends upon preferential
utilization of cartain subatrates by the organiema
{(Cutchipas et al., 1952}.

Scmetimes, lipase production depends easentislly on

the orgenism 1itself as mentioned by Faylor &% al., 1930.

(=)
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Ohopra & Chander {1983) cbserved that lipase product-

ion by Syncsphslastrum racemosum was gub jected to catebolite

represeicn when certain nitrogan apd cerbon sources were

used in the growth medium.

Armonium lone incremsed lipase produsticn when uged

ag nitrogen soures by Torulopsis mp. (Degoukd, 1976), while

they complately inhibited the syntheasis of the pame enzyme

by Bseudomonas £luorescens (Cutchins et al., 1952). On the

other hend a emell emount of lipase was cbimined by
Thermoactinomycea vulgaris (Elwan et sl., 1978).

Different cerbon mources were found to be opiimal for
Yasuhide et al.{1973 , 1978) uged
olive oil for the preductien of lipese

1lipesa bloaynthesis.
2 % glucose and 2 %
by Candide peralipelyticg.

lipese formetion when added aeparately to C.peralivolytice
{Vecozola & Luka, 1979).

Soybean meal and bran stimulated

739 cultures as aole carbon gource

The present investigation almed to study the effect -

of goma carbon and nltrogen gources on lipase produciion by

certeln yeogta.

Haterial and Methods

Tagt orgenisms and medium:-

The same medium as well as the four yeasts, Candide

utilis, C.guilliermondii, Rhodotorula rubra and

R
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Debaryomyces hensenli used in a previous I1nvestigation

(F1 Gemmal & Bhizk, 1984) were tested.

Preparation of cell-Free culture filtrates and eatimation

of growth :

™ T e

-

Five ml of the ‘Zrowth culture filtrates six dey old
were centrifuged et 3000-4000 rpm for 10 minutes and the

supernatant was stored at 0°C.

The enzyme wes adsayed as previously described by
El-Gammel & Rhizk (1984). Yeast cells were washed three
times with distilled water, dried at 90°C in an electrdc
oven for 16 h and. then rewelghed. Growth wae expressed

in terms of mg dry wt/ml broth.

Effect of nutrients :

The effect of the followlng groupa of nutrlents wes
examined. Yarious sugars (suerose, lactosge, maltoase,
arzhinose and xyloge), starch and glycerol were separately
incorpoéated in the growth medium to study thelr effect
on enzyme production. They were added in such amounts

that provide ilhe carbon weight located in 0.5 % of glucose.

Ag nitrogen sources, peptone was separately replaced
by the following nitrogen compounds, NaNOJ, caseln hydro-

lysate, beef extract and uree in 0.5 % concentration(W/V).
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Regults and Digcusaion :

Results recorded in Teble (1) and represented in
Pig:(1) ahow that lipase production by the four different
yeaste was greetly affected by the‘:;;d of carbon source.
For D. hensenil, sucrose was the most favourable for

1ipege production; maltose showed the seme effect followed

by lectoge and arabinose.

However, Xxylose, starch and glycerol slightly
enhanced lipese produstion. In caae of the enascosporog-

enous yeastd, C.utilis , C.guilliermondil and R.rubra

either xyloee or starch induced lipase productiviiy.

A1 the bthar used sugars decreased lipase production.
These regults are in egreement with those obtained by
Mohewed (1984) who stated ‘thaet the most sultiedle asugars
for the induction of lipese productlon by Aspergillus
pydowi  were eucrose and D(+) xylose gince thelr presence
in the mineral salta prodﬁction medlum gave the higheat
yield of lipese. The noticed result that D.hansenid
favoured sucroge as the begt carbon gource for lipasge
production is in accordence with what has been noticed by
ammer & McDaniel (1979). They found that O.5% sucrose

wag the best sugar and concentration for inducing lipage

formetion by Bacillus gteasrothemmophilus.




Intereatingly, there was a reletively limited stimule-
tion wheh 1 % starch was added to the cultural medium of
D.hansenii and C.utilis. However, for the other yeasts;
Cogurillieromondii  and R.rubra 100% end 30% induction
respactively wes observed. Although starch inhibited
1lipase production when it was supplled ito Aspergillus
gydowl either s;;arately or in combination with oll in
the minersl sslts medium (Mohewed 1983), yet atarch was
uged in the production medium of certain yeast lipase e.g

Torulopsis ernobii (Yoahida et al., 1968).

The failuie of glyoersl to induce lipase producticn
by the yeasts under investigations may be explained by
the suggestion of Temmisto (1933) that certain lipolytic
gpecieg aro unable to hydrolyze fat when they are grown

on sglyderol -~ fat agar due to the dnactivation of the
lipase by acid developed in glycerol fermentation .

Dable (2) and FPig(2) ropresent the effect of
different nitrogen mources on lipase production by the
four experimented yeasts. One notea thet omlssion of
peptone from the growth medium, using yeast extract only
gtinulated maximum 1ipage production by ali_the tested
yeasts, though a concentration of 2 % peptome gave maxim-

um 1ipase production by many microorganisma (Tsujisake

Iy
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at al., 1973, Akhter, 1579; Chender et al., 1980).

Car results are algc contradiectory to thoes obtained
by Eosono & Tokita (1970) who found erhantement of lipasze
production by Candids mycoderms om using peptone,

However, the pregent regulte agree with thoees obtained
by Vecozola & Luka {1979) who used 1-2 % yeast antolysate
for the production of lipase by Candida paralypolytica.
Alao, Chander et al., {1980) found that additien of 0.5%
{W/¥) yeast extract to the medium hed a stimnlatory effect
on the synthesls of lipsee by Aspergmillinag wantii,

The prement results show that lncorporation of yaeat
extract in the mediom was epsential for the optimum product-
ion of the enzyms. Pepions gave lncreassd growih then all
other nitrogencns tested compounda, but there was a correapoR=
#ing merksd rTeductlon in lipasze aynthesis when expressad
per unit of growth. Algo lipage reductlon was cobtailned
with cesein in case of C.utilis, casein and urea in case

of Cuoguillieromondii and all other tested nitrogenous

gources in case of R.yubra and D.hansenii,

. Tha date in Taebla (2) repreaent good evidence that
lipese production by C.utildis, C.guillderomondii, R.rubra

- and D,hansenii wap sublected tocatabolite represasion when

cartain nitrogenous compounda ware incorporated in the

_ ——— & o — — o .
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growth medium. This is in agreement with Chopra et al.
(1983) who experimented with Syncephalegtrum recemosum
using groundnut protein, Soyhean mesal, milk easein and

whest bran as saurces of niirogen.
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Table (1) ¢ Effect of seme gugara and other cerbon compounds op growth and
lipese production by Candida, utilis, 8. guilliermondii, Rhodotorula

rubra mﬂﬂ Debaryomyees hancenii . ’
uunnu!nuuuuulJu!unuu_ﬂrfnnuuvuﬁlluuunn_nnunuunul.uuuununmnnuﬁmw SESconnrss O OEsISEFES S AR R anIRSSa SRaRRaknx
€. utilis C. pullliermondii R. rubra D.hansenii
rbo n e ~ s l'm — ~ | = ~ ~ +fo ~, ~

N - P I P I I L E IR I LR o
Sup B TR SRR AuuB | TARR|CATE| S8R TR T n g TR T

Lactoge 0.90] 3.9 22.1 | o0.70 | 2.2 15.9 lo.ee 3.9 [29.2 Jo.69 | 4.6 |34.3

Sucrose 0.92| 3.¢ 21.6 0.96 | 2.2 11.6 0,90 |3.9 22.1 0.69 7.5 39,5

Arabinose | 0.891 3.4 19,4 | ©.90 | 2.2 12.4 |v.90 |3.4 f|19.2 Jo.98 | 2.6 [|23.e

11 maltoae 0.94| 2.2 11.9 | o0.62 | 2.2 18.0 {0.90 [3.4 19.2 }o.90 | 7.5 |[42.2

7 | Xyloae 1.85 | 7.6 20,5 | 1.89 { 7.6 20,1 |1.91 10.2 |26.8 }1.83 | 3.3 {10.8

Sterch 1.85 | 6.6 17.2 | 1.97 | 7.6 19.2 |1.ov (8.7 fe2.9 1,92 |3.9 |[10.3

Glyecerol 0.96| 3.4 18.0 | 1.11 | 2.2 10.0 |o.89 3.9 |22.3 lo.ea |3.9 |23.6

No sugar 1.86 | 5.8 23.4 | 1.84 | 3.0 9.4 |1.89 }5.0 leo.o |1.e5 | 3.4 9.3
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Effect of Thicurea on the Germimetien,Reapiratien and Grewth
of Amaranthus chleroptachys Seeds.

By

A.E,Dawldar 5.H.Rable
Blolegy Department, Faculty ef Educatisa
Ain-Shams University, Caire, Egypt.

Abstract:~ The effect ef thisurea sm the germimatiom,
respiration 2u8 gréwth ef Amsrcnthus cHlor.atachys S
secds i3 presemtdd. It is smiggested that thilsures may '
act on the seeds by chamgimg the nature asd amount af
thelr grawih regulaters, This chamze may channel respi-
ration 1% ths iractlon of ene=zy yisldimg precesves,

e

Amaromtkun chlorsstachys is a widely distribui.l waed ia Egvpt.
Theperceataze af garainatlon of t2s frevaly hirvabtec seads wha
fauad te be absut 37%. Theapszen amd Xesar {1939) stadlad thy aPrect
ef 3ix mulphur conyoaxds »2 ihe gerx"aation sf lettuce seada. Thay
raported fhat thleurea 15 the most gamerally affectirs ceupound ing
rrezeting gerrination of lstiuce seeds, Sincze that 4ime, thibdurba
haa baean umed by m2ay iavestigzters o stizulata the gereinatilos
of maay se:ds(Delvia, 1389; layer and Ploi . sff-iiayber, 1975),

Iz this dpaper, tht effest of tlicurwa wa tha getrainatisa,
rospiratlen end growth ragulaters of amaradthua chloraestachya seeds
will %e raprsseated. -

Hrterial amd Hetheds

Amaramthuas chlogreatachys seeds ware cellected frem the Botawnicml
Garden #f the Faculty ef Educatien,ain Shems University,Cairs, The
geeds were elther asared in distilled water or im iifferent cemcext-
ratioas s thieirea for 48 hosure. Afterthersughly waatiag the saeds,
fhey allawed te gefminate in petri-dishes limed with filter paper
at 35°C, At lenst siie hundred saeim weye used in each treatment .
After 72 hours imcubatisn, the percesiage of germimatlea of the seeds

was estinlted.
(}21)
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Coaventlonal manomeiricz technique (Uzbreit et al .,1959) was
uged in the respiratory studies, 0.05Y petasgium buffer at pH 6.0
was used asg 11 was fouxnd te be the eptimum pd for the respiratiam
of imaranthus chlerestachrs seedlismgs. The Warhurg water bath was at,
35°C, the optimun temcexrature for the germination, growth amd
resplratisn ef the =eeds. |

For the extraciien and detsct af the grawth regulaters, the seed
wore seakad either in diatilled water or 0.2 thiourea fer 48 hours 1
and waghed thorgughly. The nethads used fer the exiractism asnd \l
assay for pranstara and imhibitcrs ware ihat mdepted by Fods and '
Radwan,(1962).The seed extract was Iractionated by deagendig pspar
chromatography usiag 50% isepropyl alcahol:20% digtilled weter was |
the mapning =alvent.The mathed uaad fe assay thz glherelline and '
gibterellin~like mibsternces wmas the lettuce hypocotyl testhr-nklEndl
mnd Fareing,l260 =nd Crozlex et &l . 51570). i

|
|

i

#he alr dried chroamtogrars were subjected te sem: chemical
tests, ®here & longitudinal stxip from chroratsgrana was aprayed
with ceriain resgenis to tezt Tor indols cempoundm{Eafford,1955;
Powell 15597, hydraxyl szroups{Swain,1953),reducimg sudbst-.nces and
snine acide{Hunt,1959; Smith,196C),Gibherellina{Jonesgt al.,1963;
Kagawa 2t 21 .,1963) -nd unsaturatad lactomea{ Swain,1353).

I

1

Results
Incressing thloiree cencentrations resuited iz a changz in the I

percentage of geralmatdon of Ameranthuz chleorostachys sseda(figz.l.) |

The perceatage of germimaticz ol ‘he a~3ds reached a marizuw of |

39% at a concentTation of C,Z% thioures., “ncreasing thiourea come—

entrailca «bove that level mesultied in s cecresse in the percentage

of germinatien of the seeds to a very low wvalue of ahout 205 with

7.617 cancentratism. -
Therc was a graduml incresase in the rate af the endogensua

oxyger uptake of anmaranthus shlaraatachys seeds during the firat

Taur haurs of apaking the geeds in water(fig.2). After that, the

rate of oxygea uplake remaimed comatant until the BEEQ hour. Arfter

that time, the rate of exygen uptake started ts increase agaln with

time. When the aeeds were treated with C.zZx thicpreel{lig.2), the

rate ef the oxygen uptake incremseéd by increzsing tizme, Leside the
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disspperrance of the first censtant rate which appearsd in the
untreated meeds between the fourth and the Fifty zeceni hour iue
thioursa treatment, ihe rate of exygenm upieke of ire treeted scedas
was usually higher than the untreate¢ sseds, The rate af carbon
diexlde evelution followed alacat the same trend as that of exygen
uptake (£ig.,3), but ihae respiratery zuotient was not affected as it
was abaut 0.7 in the treated and uniresated geeés.

_The extract of the antreated seeds showed im both the coleeptile
and hypocetyl ftests growth imkibitcr-zenes snly(fig.Lf and 5).The
coleoptile tepta mkowed seven growth inhibiter zomes(k, 0.1-0.2 ,
0.3-C.4 , 0.4-0.5 , G.5-0.6 , 0.6-C.T , 0°7-0.0 #hd 0.9-1.0) aud
the hypacatiyl teats shewed nine growik ixzhivitor zones (Ef 0.0-0.1,
0.1-0.2, 0.2-0.3, 0.3-0.4, 0.4-0.5, 0.6-0.7, 0.7-0.8, 0.6=0.9 and
0.9-1.0). All af these growth inhititor zenes gave e pesitive colaur
reaction with diazotized p-nitro alarine imdicating that these
grewth Inhibitor zones may contain unszaturated lactonea. When
Anarantbus chlorasstachya geeds were tresizd =itn 1,2¥ thisurea,the

grewth inhiblter zomes were reduced In bveth the coleoptile and ihe
hypocotyl testa{fig.4 =.c3)., Fesiies , thre: promotor zonza (R,
0.1-c.2, 0,3-0.4, snd ¢,5-C.5) arrenred in the coleoptile teats.
The seconi end third zones gav~ a positive colour »ezctien with
indele reagents whereas the first zemps zave 2 tesitive soleur resc-
tign in the tegt for the hydroxyl groups. In the hyrocetyl teasts,
the growth inhihitor zonea wers decremszed, and one rromoier zone
{R. 0.5-0.6) appeared, This zene gave a positive colour reection
in-the tégt for hydrexyl groups.

Diecusgion

It wea found that scaking Amsranthus chlorostachvs eceeds in
0.2% thlogzrea far 4B hours resulted in mn increase in tke percentage
of germineiion of the seeds from 57% “c 98»[fig.l).

The Tate of respiretion of Ameranthus zhlercitachya asceds wag

found te page through several cheses during germinatien{fig.? andé 3).
An injtial rapif increase during the First four hours of soaking
the geeds, : platesu vhen it remains constent until the 52EE hour
and 8 second increase., Thig trend o the ratss of oXygen uptake

<

end cerbon dioxide evelution of imarmnthu:z shlersstechys sceads
durlng germination ig gimil:zr to Tm t Treported by Sprags and Yean
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e Tlrzt riz: Inv-he rate of respiratian ip nmet
necasgarily reiateld te geraimatiken 53 such, eni occurs aqually
in s2ais whizh will germines: snl thess walehr =il not [larsr and
Poljakcii-ayhar,1975)., The rise efter the pleteau occurs anly In
geeds which germinate imd 1s clesely essocisted with seedling
grovtn,If geraination 1s trevemwved 1n xo%e *ay, the szcond rise
in respiretiom is ususlly alee preveated,

When imaranthus chlo»emtaskwa geeds were treated with 0.2H

thirures the rete of vespiratdmr Increased with time,(filg.2&3).
The plaetesi whiekh appearel Ir the untreatei soedr betweon the
fourtk mx< --: 5255 nepw of geraln-tlen diseppenred. Beglide the

disenpearazce of thkis platesn, the rate o2 respiraticn of thicurea
treated sesds warg higher ithan the untreated ozes,

The fractisaated extract of Amcrantrug ehlerss ooels
ahoWwed growta iakibiter zomea In tot™ the celec::v ta
hycecr~— . teatalfig.i%3". <hin tn- 2 ' T 2L
thisurea, 4me gmewix imalibiter sens: vere decriacsl o0& Lioth

depandsn® em th:z w2
reparier .7 tzizarss
Lo BT

AL -Liar i

nltscacndriz 1eal-ted o2

1
and Poljiskolf-llavber el tas efiset 3
pherylating agtivity af Zettiuce swed ltochaziria, Thay reporied
tnal thicures stiaulates the 2/0 ratie,

It ie =muggested that thiasures =3y act sn tmaranthuas ahloragtachys

seeds by chzmzimg txe maturs and amount ef tie grovth regulaters
pregent 1n the sezds, Thim change mey affect the respiratery mecha-
nima posaidly wr rapidiy chanselling all »aspiratien in the firac-
t1oa of eaergy yleldimg preceases.

—_———a____ =
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Studies on growth of Rhizobium of Pisum satisum under

siress conditions.

F.A.Helemish
Botny Dep., Women’s Coilege,
Ain Shams Lniversity, Cairo, Egypt.

SUMMARY

One fast growing acid producer Rhizcbium_:.:sr-t'éin (logat - -

strain) of Pisum sativum was screensd for growth behaviour in
acid, saline and aikaline broth cuiture, It grew :n yeast extract
mannitol broth wide pH range (3.3-17) at varying concentrauons

of NaCl, Na2C035\la HCU3 and CaClz.

The growth of this strain increases when NaCl concentrations
were raised from 0.2-0.8%, and decreases when CaCl2 concentrations
were raised from 0.2-3.5% and Na2C03 and NaZHCOB from 0.1-1 %,
The results indicate that growth of Rhizobium infecting Pisum
sativum_is adversely affected by saline and alkaline conditions.
The effect of alkalintiy is more drastic than salinity. This in-tum
suggests that the ability of Rhuzobium to establish a successful
symbiotic relationship with Pisum sauvum is inhibited by these

cor.ditions.

Introduction

. Pea, Pisum _sativum is an impormnt food In tropical regions
of Egypt and Africa. Lands of Zgypt are characterised by the
presence of excessive soluble saits (abput 6% water soluble salts
in saline soils). The donminant .0ns are sodium. calcium. chloride,
carbonate and bicarbonate. Most common are sodium and calcium

chloride type of salinity.

To obtain satisfactorv yields of Pisum sadvurn in such

saline and alkaline soils. varieties of Rhizobium and host genotype

{331




that are tolemnt to the stresses associated with tnese soils
are desired. These stresses include high pH and high levels
of sodium chioride. calcium chloride, sodium cCarbonate and

bicarbonate.

Some authors studied the effect of salinity on the growth
of Rhizobium spp. in saline soils and mn broth culture (Upchurch
and Elkan 1977, Steinbom and Roughlev 1975, Abdel Wahab
and Wahran 1979 and Bhardwaj 1972), while others studied the
efiect of alkalinity on the growth of Rhizobjum spp. in alkaline I
soils and in broth culture {Helemish and El-Gammal 1985, Yadav
and Vvas 197! and Singh et al., 1973). Some strins have been I
found to be salt sensitive to even 0.1% (Helemish 1983, Abdel
Wahab and Zahran 1979), while others have been found to be

salt resistance to even 3.0% NaCl {Pallai and Sen 1966, Yadav

[
!
:
and Vyas 1973 and Subba Rao et al. 1972).
Optimum pH for rhizobia was neutral or slightly alkaline I
(Yadav and Vvas 197]) and thev were sensitive 1o acidity (Alien
and Allen 1950). According to Pandher and Kahlon (1978}, Rhizobium !
leguminoserum  isolated from Pea ({(Pisum sativum) fg-i{lfg.em -
grow at pH 3.0, maximum growsih was attained at pH!{.On the :

other hand pH's above .. 8.5 was mot lethal but did not |
support growth.
One should aim 1o find Rnizobiur strains host variety '

combinations which vield well in parucular soils and environments

in order to exploit the full potentia! of the svmbiotic system.
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MATERIAL AND METHODS

Isolation ofRhizobium of Plsum sativum: Pure culture of

Rhizobium of Pisum sativum was isolated accaording to the method
described by Allen and Alien {1950), from the roots of Pisum sativum.
A big red effective nodule was selected, carefullty cleaned with
running water from adhering soil particies, the surface was then
sterilized in k160 HgCl, solution for 3-6 minutes and in 95% ethanol
for a sirmilar period of time. The noldule was then consecutively
wers;erred to sterile petridishes conuaining sterile water and continu-
ously agitated to secure sufficient rinsing. The nodule was then
ramoved 1o a sterile petridish and crushed in one ml sterile distilled
water. Streaking using a loopful of the concentrated crushed nodule
exudate on the surface of each of 5 plates was carried-out. Yeast

eztractmannitol-agar medium was used for such isolation.

The petri-dishes were then incubated at 30°C for one week
after gram stamning {-ve) and microscopic testing of some colonjes
under strict stelilized conditions for each purity, Joopfuls from a
selected colony were inoculated into slopes of yeast extract-mannitol
agar the composition of which is as follows: Mannitol, 10 gms; NaCl,
24 gm; MgdQ,. 7H,0, 0.2 gm; K, HPO,, 0.5 gm; yeast extract
0.5 gm; CaClz 0.1 gm, -ph was adjusted at 7.2, sterilization was

carried out at b5 atom. for |5 min, 2% agar was added when necessary.

Flasks containing 50 ml liquid medium were inoculated with

2 m} bacterial suspensicn (about 10%) orepared from scraping of
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2-day old agar culwres, flasks were shaken at 120 rpm.i'mln. at
30°C growth in liquid medium was assessed turbidimetrically using
Bausch, and Lomb Spectronic 2G at 540 um. every 2t hours. All

treatments were replicated rwice.

Eifect of ph: The effect of pH on the growth of the organism
was assessed in liqudd medium with the post-sterilisazion pH salues
¥iz: 2.5, 3.5, 4.5, 5.5, 6.5, 7.5, 8.5, 9.5 and 10. The pH was adjusted

by Tacussei pH meter.

Lffect of different salts: The salis tested were MaCi, CaClz,

sodium carbonate and bicarbonate, MaCl and CaClz were supplied
at contrations. of 0.0 (control), 0.2, 0.5, 0.3, 1.5, 2.5 and 3.5% {W/V¥)
respectively. Carbonate and bicarbcnatge were supplied at concentra-
tions of 0.0 [control), 0.1, D.2, 0.5, 0.8 and 1% (W/V) respectively.

All other growth conditions were performed as previously mentioned.

- RESULTS

E.Hcc*t of 'EH: The results presented in table (1) on growth
and change in pH of the medium after 72 hours and after one week
incubation clearly show that tl-;is straln couid be grown at awide
pH range (3.5-10}. Subsequently, the pH wvariations from the initial
levels were also noted. This strain was classified &5 a fast growing

acid producer as when i1t was grown in broth of pH %.5 and 5.5

decreased 1o 3.8 and &.6 within 72 hours.
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The decrease in pH was more acute at high initial broth

pH 8.5, 5.5 and 10.

Effect of NaCl: Datw in Fig. () on the growth of Rhizobium

of Pisum sativum in broth containing different concentrations of
NaCl whow that the strain can grow in presence of various concentra-
tiens of NaCl. The groth was high at concentration from 0.2-0.8%

and fow at concentrations irom 1.5-3.5% NaCl ri'_g!'atfvé. ‘to- -gontral.,

-

Effect of CaC12= Effect of difierent concentrations of CaCi2

on the prowth of Rhizabium of Pisum satvum Fig, (2) shows that

the strain can grow slowly at concentrations varying irom 0.2 to
3.5% CaClz, maximum growth was recorded in absence of CaClz.
At all concentrations the growth decreases and it was lower than

control even at 0.2% CaClz.

Effect of carbonate and bicarbonate: Eifect of different

concentrations of sodium carbonate and bicarbonate on the growth

of Rhizobium of Pisum sativum Fig. (3} and Fig. {4 indicates that

the stmin is nontolerant to these salts and even (.i% ‘was inhibitory

1o the growth.

Effect of carbonmate was much higher than bicarbonate. The

growth decreased with the increase of salt concentrations.

DISCUSSION
One of the means of solving salinity and alkalinity problems
in saline/alkaline soils is to screen rhizobia and hosts for tolerance

to these stress conditions.




The aim of this irvestigation is to test the behaviour of

Rhizobium of Pisum sativum in acid. saline and alkaline broth culture.

The Rhizobium strain of Pisum sativum was classif:ed as
fast growing acid producer, since the pH values of 4.5 and 5.5 were
decreased to 3.8 and 4.6 respecuvelh within 72 hours of incubation.
It grows at a wide range of pH values (3.5-10) with maximum growth
at pH values from (4.5-5.5). Tne results obtained in this investugation
were in fuil agreement with the results ob“ained by many authors
{Rai and Prasad 1984, Helemish and El-Gamma! {9835, Okafor and
Alexandar 1975 and Yadav and Vvas 1973). Contrary to theserssulis

Graham and Parker (1964) found that pH 10 was critical for all rhizohia

Spp.

Rhizobium strain of Pisum sativum could be grown in presence
of waripus concentrations of NaCl with maximum growth at 0.2-

0.5% NaCl although growth was low at extreme higher concentraiions.

This is in harmony with the resuits obtained by Ral and Prasad
(1984). However Pillai and Sen (1973} reported that the growth mate
of Rhizobium spp. increased with 1% NaC! added ta broth media.
calcium chioride was inhibitory even at 0.2% the growth was reduced,
Steinborn and Roughley {1975) have shown that ‘the growth of both
R. trifoli and R. meliloti were decreased by the acddition of salts,
and CaClz was more toxic than NaCl in broth and peat culture.

While Helemish and El-Gamma! (1985 found that Rhizobium iegumi-

nosarum TAL 27} strain could tolerate Na(l levels up. 10 3%, while

CaCl, was found more toXic.

2
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Sodium carborate and bicarbonate reduce the growth of Rhizabium

of Pisum .sativum even at 0.1% concentration. The inhibitory eifect

of carbonate and bicarbonate was much higher than in chlorides.
These results are in harmony with the results obtained by Helemish
and El-Gamma! (1985) who found that the thershold of tolerance
for carbonate ard bicarbonate was much lower rhan in case of chlorides

in Rhizobium leguminosarum TAL 27l. However, Singh et al., (1973)

reported ihat even 0.1% of either Na2C03 or NaH C03 significantly

reduced the number of nodules formed by Medicago mtiva.

Addition of structuraly compounds which enable rhizobia
10 overcome salinity is angther way to solve salinity problem. Sawage
et al. (1983) fourd that addition of 10 mM glycine betaine improve
the sait toelerance of R. meliloti. However research for new compounds

that improve the salts tolerance of rhizobia needs further study.
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