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a- Cylological studies upon cycocel (ccc):

1- Effect of cycoc:l on root tips of Vicila

faba after 4 hours treatment ... .o
2— Bffect of cycocel on root tips of Vicia
faba after 12 hours treatmeant ... P
53— sffect of cycocel on root tips of Vicisa
faba after 24 hours treatwent ... . e
4~ Effect of cycocel cu root tips of Vicia
faba after 48 hours treatwent ... .

5-— Bffect of cycocal on root tips of Vicia
fabs after 72 nours treatment ... e

o— bffect of cycocel »n root bips of Vicia
Taba after 4 hours treatment and fixed
1 hour later., ‘e . ow - .

Y- Effect of cycocel oo roct cips of Vieciz
Taba after 4 ncurs Ttreatment and fixed
2 hours later .ee . oo .

. a .o

&— mffect of cycocel on root tips of Vicia
Irba after 4 ohHoux: treatument and fixed
4 nhours later fe s s

v~ pffect of cycocel on root tips of Vicis

faba after 4 hours treatment and fived
& bours laterxr ‘e ‘e

iU~ Bozkiagg of Vicis freba seeds in different
concenbrations ur cycocel for 12 hours

L1~ SHoaking of Vicle fabs seeds in different
concentrations .f cycocel for 24 hours
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‘o= nakilaw ol Vicrna faba sesds jo different
coucentrations of oycocel for 247 hour

LA~ dYoakling of Vicla fabs seeds in diftrsranc
concentrations ol cycocel for 72 hours

14~ Scaking of Vicia Iaba seede in different
concentrations of cycoccel for 96 hours

b~ Cytological effects ol Indol-3-acetic acid

[EFEVE
15~ Hffect of I4A on root tips of Vicia faba
after 4 hours trestument ... .o veo

16— Bffect of IAA on root tips of Vicis faba
after 4 hours trestwent and fixed 1 hour
later ... cae .o e .o S

17— Effect of IAA on root tips of Vicia fasba
after 4 hours treatment and fixed 2 hours
later ... oo .o .o e e

1&— Effect of IA&AA& on root tips of Vicis faba
after 4 hours treatment 2znd fixed 4 hours
later ... e ‘e .o .es v os

Interaction between TA4s and ccc

1%~ Interacticn beswecn different conczntra-
tions of IA4A4 zoa 30,000 p.p.m. ccc Tor
4 hours treatmens ... O s ee e

20—~ Interaction between different concentra-
tions of TA4 =zuu 30,000 p.p.m. ccc for
4 hours treetwment followed by 1 hour
recovery .o e e ‘e ‘e

21— Interaction vetweer different conceubre—
tioans oi LAA aund 50,000 p.p.m. ccc for
4 hours treatuent followed by 2 bhours
recocvery .o ses R ‘e .

22— Interaction bebtweon different concengra—
ticns of 1AL and 50,000 p.p.m. ccc for
4 hours treatient followed by 4 hours
recovery .o ‘e . .

- . s
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tione of Ta4 =uc 10,000 pup.mw. cce for
4 pours btreataen’ ... a e s m .

Interaction between di ane
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recovery .. .e e aae oo
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Interaction between different coacesantras—
tions of TAA aund 10,000 p.p.m. ccc for
4 hours treatmenit followed by 2 hours
recovery ‘o PN .o . e ce

Interaction bebtwecn different concentra—
tions of IAA and 10,000 p.p.a. cce for

4 hours treatunent followed by 4 hours
recovery N - . ‘e -

Interaction beuvween different couacsntra-
tions of ccc and 400 p.p.m. TAL after
4 hours bGtreatument ... P .o o e

Interaction between diffcerest concentra-
tions of cce snd 400 pep.m. TLL afbar

4 hours treatuent followed by 1 hour
recovery N ‘e e .o “o

Interaction betwezn different concensra-
ticus of ccc and 400 p.p.n. ITAA afs.x 4
hours treatment followed by 2 hours
recovery o P, . ven .o

Ioteraction bebwecn differsent concanbra-
tions of cecc zad 400 p.p.m. TAA after

4 hours treastment Tollowed by 4 hours
recovery . ce .o . e
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LNTAC JUCTION

The well known stathmokineticec chenicals affect cells

undergoing mitosig in two ways:

1- Ythey block cells at metaphese and suppress anaphase.

2— They prolong the duration of metaphase.

The consequences of these effects are an increase in the
mitotic index, due to the accumulabtion of cells in metaphase
i.e. these chemicals affected the transition of the
Karyotypes from metaphases to anaphases. The chromcsomes

in anaphases did not chsange thelr site in comparison to
metaphase stages. The centromeres, after splitting, allowed
the chromatids or the so-called daughter chrouogomes to be
absolutely separated from each obher and to lie neighbouring
gach other, forming what is known a8 parallel-anaphase.
Later, in telophase and interphase stages, thess daughber
chromosomes form a nucleus in the area occupied by the
chromosomecs and thus acquire an ircegulsr shapc. The newly
formed nucleus (restitution nucleus) contains double the
number of chromosomes and hence 1s larger than thc parent
nucleus. Sometimes the daughter chromosomes lie in scparats
groups in such =z way that the whole chromosomc set will not
be cecabted by one nuclear membrzne. Consequently cach scparate

group of chromosomeés acguires =z nucleur mcmbrzne of its own
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a4 thus aay heferoploid rnuclel sre Toraed in wren cell
(Kabarity 19s8). Though dividing cells show = prolonged
mctaphase sbtage. They arc not arrested sormancntly in thet
stage; they undsrgo rostitution and may re—<nber mitosis

af ter an interpnasc period.

On the other hand B-indol-?-acetic acid (ITAA) eppears
to affect cells during interphese, it can stimulate dividing
cells to enter mitosis e.g. Pericycle cells (Goldacre 1959)
and mabure ceclls of roots (Levan 19%9; D'Amato 1945) and it
is necessgsary for mitcsis and DNA synthceslis in tissue explantg
(Patau, Das and Skoog 1957). In fully formed meristems,
however, TAA Teducse the number of meristematic cclls (Hubes
and Street 1960) and has been siown to inhibit wmitosis
(Mengenot 1942; Stern 1956). But though stathmokinetic
substances as colchicine and TAA affects mitosis in different
ways it must be romembered that they do so over different
periods; Colchicine e.g. producvs detectable ¢ffects on

mitogis more rapidly %hen TAA.

IAA 1g present in many plants (Teopold 1955; Audus
1959) incluging Vicia f£saba (Bennet-Llark =nd Kefford, 195%).
TLA usually inhibits growth of normel meristems znd roots.
In roots previously treated with Colchicine, however, IaA

stimulates growth (Davidson, Maclesod and Taylor 196(6).
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Thils elveny leads Davidaon and wacleod (1Y6b6) Lo gur.est

tzat roots Freated with celchicine undergoe a change in the
level of growth factors. Such a change cculd be the basis
both of the increase in mitotic index (lfacleod 1965, Davidson,
Macleod and O'Riordan 1966)and of t.e abnormalities, such as
gberrant patterns of xylem formation, seen after colchicine

treatments (Davidson 1963).

2~Chloroethyl trimethyl ammonium chloride (cycocel)
ils a plant growth retardant and it has been reported to
eXert marked effects on plant growbth. The most striking
influence of cc¢ isg shortening of plant height. Cotton
plant is one among these crops waich are greabtly affected
by ccc application even when 1% was used at low concentrationa
(BEl-Fouly, M.M., Salib, J.G. and ELl Bas, F.K. (1969),
Hamewi, H. (1967), Leukopoulou, S. (1965), Sh&fer, N.E.
(1969) and Thomas, R.0. (1964) under HEgyptian conditions,
retardation of stem clongation of cobtton plant by low and
mnoderate concentrations wes not accompanied by positive
ef fects on yield (Bl-Fouly, .M., Salidb, J.G. and Bl BRaz,
F.K. (1969) and Hamawi, H. (1967) while it wag reduced when

higher concentraticns were applied.

Application of ccc as growbh retardants measurably

inhibited root formation or delaycd root development
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(Cathey et sl. 196C). Wittwer and Toloert (1960) suggestod
that the root systcecmg of tresavcd nlants were legs developud
than those obsgserved on untrcated ones and the ratios of

tap-root were reduced.

Since IAA stimulates the growth, and ccc acts as a
retardant for the growth of the roots we set out to determine
whether there is any interaction between cec and IAA in fthe

effects they produce on mitosis,

One approach to this problem is to check the effsct
of these chemicals ssperately on the cytological bshaviour
of cells and bHogether in different concentrabtionsg and af

different intervals.
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“e evpaerioental plant usea ln ot iz dovestigation

wzs bresd bean (Vicia fabs var., Hobroesy).

ture strains cof szeds of the above mnentioned plant

was obtalined from Bgyptian Ministry of Agriculture.

The growth retarding chemical cycocel (ccc) and
Indol %3-acefiic acid were obtained from the department of
physiology of cotton Research, Ministry of Agriculture of
Arab Republic of Egypt.

Broad beans (Vicia faba var, Kobrosy) were sosked
in tap water for 24 hours, and then planted in pots,
seeds were let to germinate 10 days, and after the roots
(lateral roots) were 4.6 cu long they were placed in
solutions which contained the test substances for the
treatment ¥ime given in the text. The root tips were
then fixed in carnpy (3:1 absolute alcoholsacetic acid
glacial) for 24 hours., At first the lethal concentration
and the subtnreshold concentration were determined then
s number of concentrations intermediate between these
two limiting doses were selected for further experiments.
These conccntrations were expressed in the ftables in ternme
ef p.p.m. A large numbzr of roots were immersed in each

of the test sclutions and at least 20 root tips of
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I roote) Trom esuch incubaticn were fixed und

prepsred by using Peulgen's squush mothod (Morin 19603,

Feulgen~squash method

a)

b)

d)

)

After fixation and washing the root tips were
macerated by hydrolysis in HCL at 60°C for 12

minutes.

Root tips were then left in the stain (leucobasic

Fuchsin) for 2-3 hours.

Root tips were teased out on 2 slide with a drop
of 45% acetic acid with the blunt end of abone
needle holder,

Aftcer filming the cover slip, it was placed in
position and pressure was cpplied under Several
thickness of blotting paper allowing ne side way

movement of the cover slip,

The slidc was then heated over a spirit flame

4 or % times (anot boiling),.

The slide was turned face down In a smearing dish
containing distilled water, after 3-10 minutes

the cover slip fell off.
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i vhe 8 ade oo cove s sodp o Jdoyereted through

© Series ol alcochols (20% , ©0%, /0., 95%, 100%;,

then passed through a mixture (1:1) of xylel -nd

obsolubte alcohol, cleaiwd in xylol and mounted in
L) o

canada balsam, seotion wers placsd in a ‘hot zir

oven (325-40°C) for 1-2 dnys,.

Permanent squash preparations were then made of the
lateral rpots of Vicia faba, 5 preparations being made
for each concentration at each time of fixation., Fron
znch slide 1000 cells were scored, giving a total of
5000 cells for ench treatment., The photomicrographs
wers taken by the silver eosin plate 12 Din with the z2id

of Zeiss Camera. The reagents used in this reaction were:

a— The hydrolysing solution :

This is merely a normal solution of hydrochloric
acid prcpored as follows @
Hydrechloric acid (sp, gr., = 1,19 82.5 c.cs.

Distilled HEO 1000 c.cs.

This dilute acid solubtion was placed in o dropping
jar and brought to 2z temperature ol 60°C, a temperature

which should be determined constant throughout hydrolysis.
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soyater oot ovas csed Dor Lods surooEe,  NwwWoVelr, bk
foand cut tioat ~he vacistics ol o degroc or tTwe wod ao

effect on vhe final resuly.

b—~ The stoining solution :

Modified formula after Colcman (1938) was used.
19 m basic fuchsin was dissolved by pouring over it
200 ml., boiling distilled water, after filtering add
50 cc NHC1 and 3 gm. K28205. The solution was allowed
to bleasch for 24 hours in a tight stoppered bottle. in
the dark, 0.5 gm decolarizing carbon was added, after
which the solution was rapidly filtered and stored in

a tightly stoppered bottle in the dark.

1~ Long treatment experiment using (ccc)

Vicia faba seceds were sSoaked in distilled water
for 24 hours, The testas were then remnved and the beans
were gerninated in moist sand. After about 10 days the
beans with lateral roots aboul & cm long were washad

free of sand,

Roote were treated with the following concentrat-
iens of ccc: 30,00C, 20,000, 10,000, 5,000, 4,000, 3,000,
2,000, p.p.m. in ccec, Each treatment was for & hours,

12 hours and successive treatments were scparated by 1 day
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