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INTRODUCTION

The cotton plant is one of the major fiber crops
which-owing to their econcric imprtance-have been the object
of throughgoing botanical and chemical studies by physiolo-
gists. The Egyptian cotton varieties which belong to G.
barbadense are considered to have the finest and longest lint

guality in the world.

On fertile scils with a high humus content, cotton
plants tend to grow vegetatively specially when the climatic
conditions are suitable for such growth, and a growth disorder

commonly referred to as late boll opening occurse

The trouble of late boll opening is not prevalent throu-
out the ccttor zrowing areas dut is supposed to be one of t:e
TOST rseriaug +routles which affect both yield and guality.
This trz.ble is cornsidered to be a physinlogical cne relatel
to thosefactors which moedify and disturt the normal well
iderntified growth tot-ern of the cotton plant. The trouble
of late *oll opering is jue to an over supply of water with
atrormally excesaive levels of nitrogen in fertile soils gnd

or to subnormal temperzture whicn throw the plant intc a3

vegetstive cycle that may retard fruit develepment and conse-
guently bcll maturation. In this case, the opening of most

btolls oceurs during a period of high humidity and relatively
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low temperature. Tnder suchk aonditions, mainly due to boll
worn damage, the yield is highly reduced and the cotton pro-
duced is eclassified in lower grade than the early matured
Crop. Moreover the time available for seed bed preparation
for wirter erops following cotton is relatively short to

handle the so0il perfectly.

In Fgvpt, the trouble of late boll opening is increas-
ing since there is a tendency afpong cotton growers 1o grow
cotton late in the season {(during April and beginning of May)
after wirter crops (Horse Bearn, Bersim; etc.).However, most

of these cotton growers believe in its relation to climetic

-4y

actcrs since its severity and scread change from year to

J

veer 213 1s mostly related te r£ild subnormal temperature of
August (Toll maturity pericidl). Spil fertility, vprevious

crop ir the rotetion and level 0f zdded fertilizers are alsc

sezordingly to find out some means to countrol sauch a

«t

reutle =nd tc hely early opeuning of cotton bolls will be cf

A

reat ir-crtarce to the cotten growers and will serve to
improve Tne yield and the cuality of cotton. Among these
pecssibilities 1s the ore=ztion of an appropriate balasnce bet-
ween ~ o vesetative aud reproductive growth by means of

reducing the lerf area of rlant.
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Thus it wes the main objective of this inveatigation
to study the efficiency of removing Giza 69 cotton leaves
by =some chemicals in forcing the plant bolls tc earlier open-
ing. The rate and time of application of these chemicals
were also carefully imvestigated. In this study, late boll
maturity was induced, as previously mentioned by the addi-
tion of high nitrogen level to cotton plants under investi-

gation.
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RZVIEW OF LITERATURE

Several investigations have been carried out to study
oL one hand the factors affecting the efficieney of chemical
defoliants applied in cotton fields and to elucidate on the
other hand the effect of defoliation on the different aspects

concerning cotton yield.

In reviewing the literature, references will be

grouped under the following headings.

I- Factors affecting the efficiency of chemical defoliants

applied for cotton plant :

Sever=zl factors were reported to influence the effect
of gdefoliants on plant leaves. Hall (19%51) stated that
susaeptitility of cotton rlants to chemical defoliants was

feourd to tre grestly affected by high scil meisture contert,

low nitrecgen level and moderate ¥

8]

witins lcad.

[N

Ra.i and Lane (195%7) repor

r+

gd that Zhed-A- Leafl
showed promise in defoliating drought-stressed cotton at
the late se=son in Texas. “hile Zndothal (3, 6, endoxo-
hexzhydrophthalate. ) gave the Dbest defoliation when

cotton had grown under meisture stress.
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Lane and Hall (1952) studied the effect of applied
sugars, light intensity and tempersture upon chemical defo-~
liation. The results obtzined showed that there was a
general increase in the defoliation percentage when sugars
regardless of type was added tc the defoliant over the
defoliant alone. They also noticed that the defoliation
percentsge was increased in the case of high light intensity
accompanied by high temperature conditions, and similar inc-

rease occurred by moderate light and temperature conditions.

Christidis and Harrison {1955) summarised the condi-
tions fevering efficient defoliastieon in the following :
1- The plants sheuld still be in an aective state so that
they can react $o the chemicgl z2nd allow cell multiplication
for a2bscission. Z- Prolonged drought or celd weather nmight
slow down =ctivity and make defoliation very difficult.
3- Mature leaves had bveen found easy to remove but this was
not the case with young leaves Tar fror the state of senes-
CENnCE . 4~ There was a high negative correlation between
sensitivity to defoligztion and starch content of the lezves.
5~ Defoliants should be applied after most of the bolls are

cature.
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Addicott et al. (1959), Anonymous ( 1950 ), and Ray
(1961) reported that the factors promoting defoliation were
high temperature (70° to 100°F), high soil moisture, low
level of nitrogen, stand with regular growth, complete cove-
rage by the defoliant, large droplets and centrolled inseets

and vweeds.

II- Effect of chemical defoliants on leaf defoliation :

With regard to the influence of chemical defeliants
on leaf defoliation, Thomas et al. (1951), sprayed potassium
cyanate Tor cotton defoliation at September 22 and Cetober
€. The percentage of defoliation was 81.9 ¢ and 50.7 % at
the two cates of spraying. The injury caused tc the unre-
noved leaves was 10 %. The zcre rates which were sufficient
to initiate defoliation were 5 to 7 pounds. The same euthors
stated that high rates of potassium cyanate were harmfull
tc the plants. Thaxon et al. (1253) obtained similar resul-
ts with votassium eyanate at the rzte of 7 to 1C 1bs. per
ACTE. The rercentage of defeliation o¢btained with both

rates weas 834 .

Hall et al. (1954) tested Aminotriazcle at various
rates on cotton plants. Jefoliztion percerntage cbtained

with the rates of 0.25, £.50, 0.75, 1.0 and 1.5 1lbs per
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acre were 4.8, 87.5, 88.6, 90.6, and 80.0 % respectively.

Miller and Hall (1957) obtained excellent defoliation
from an aerisl application of Mg chlorate and Aminotriazole.
The differences in defoliation percentage obtained with
Aminotriazole were not significant in the field test for

either / or 2 lbs.per acre.

Cook et al. (1958) tested the effect of Felex at 271~
ferent rates on cotton. The percentage of leaf defoliation
obtained, 8 days after application, was B8l to 96 % in the
early seasor by using 1.0 1b of Folex, while this defoliat -
ion percentage was obtzined by using 2.C lts. at the late
sesson. They reccrmended the rates of 1.C to 1.5 lbs. per
acre under favorable application conditions to obtain accep-
table defolizticne woodal {1959) obtained similar results

with Folex at the rste of 1.5 and 2 pints per acre.

Itrzhim (1961) sprayed Aminokriazole, potassium
cyanate and Tolex on cotter plants at a rate of 2 and , 7.5
pounds and 1.7 1 and their double wvalues for the different
chemical defaliants at platt age of 146, 155 and 166 days. The
higher rrtes of the different chemical defoliaats tended to
increzse the defoliation percentage as comrared to the lowver

rates.
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Sreen and Kalogeris {1965), in Tanzania, reporied
that 8C to 90 % defoliation was obtained with Folex at 2.8
lbs. per aore, DEF at 1.35 lbt. per acre, Prep {Sodium cis-3-
chloroacrylate) at 1.5 lb, per acre ani Deflo at 6 lb. per

acre.

Zakirov and Vesilevskii {1966) sprayed aotton plants
at different dates with Free cyanamide, magnrnesium ochloride
and Butifos (S, 8, Se tributylirithiophosphate }. The
maximum defoliation (up to 85 %) was cbtained from applying
1.5 - 2 Kg Putifos/na. when 2 - 3 of the lower bolls were

Opel.

Zalktirov znd Sadykov (1967) stzted that the appliecation
of cyanamide at 2¢ - 25 Kg/ha. or Butifos at 1.5 - %.5 Eg/ha.
increzsed lezf shedding to 82 -« 91 % and 83 - 95 ¢ respecti-~

vely compared with 21 ¢ in the eontrol.

Deshkova {1948) =prayed calcium cyznamide at the
doses of 2(, 4C and 60 Kg/ha. The test cefoliationn  was
obtained when 40 Kg/ha. were dissolved in 38C L of water

wher. 2 bolls per plant on the mean were oOpel.

Zakirov {1968} found that magnesiur chlorate and esal-

cium ehlerate when used as eotton defoliants in .3 % solu-
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tions were more effeetive when applied in mixtures than

alone. The ratio of 1 : 1 produced the best results and
gave 84 % defoliation, compared with 77 and 70 % for the

two defoliants respectively, when applied alone.

Lobato et al. (1970) tested DEF and Folex at 075 ,
1.00 and 1.50 Kg/ha. when 50 % of the cotton bolls were
formed. The defoliants at 1.00 and 1.50 Kg/he. gave the

best defoliation-.

Abdurkhmanov {1971) reported that spraying 50 Kg
ealcium cyesnamide, 12 Kg magnesium chlorate or 2.5 Kge
+ifos /ha. on cotton plants when 1 - 2 bells were opened
on most of the plants gave about 6§C ¢ defelistion, A
secor:d spray of 8 — 16 Kg magnesium enhlorate or 1.5 = 4.0

Kg Butifcs/has applied € days later gave 100 % defoliation.

Bur-zn and Sleadle 71973) used the defeoliants DEF,
Folex and cyanofol and the desicants, Reaslone and Gramoxone
singly or in mixtures, at several dosages. They reported
that the phosphate defaliants DET and Folex gave adequate
defoliation when used alone at the rate of 1.5 pints per
acre, but the addition of C.75 pints of Gramaxone to either
slightly increased both the final leaf loss and the rate of

defoliastion. Satisfactory defcliation was ottained within
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two weeks of spreying with the grentest rate of leaaf le=ss

occurring between the fourth and eleventh day.

Topalov (1973) stated that the best defoliatien of
cotton for mechanical harvesting was cbtained by foliar
sprays of 1 L Folex, 5 - 10 Kg magnesium chlorate, 1 L
Gramoxone (Paraquate), 50 - 60 Kg calcium cyanamide or
magnesium chlorate + 0.5 115 Gramoxone/ha. when about

100 bells on 100 plants had opened.

Musaev and Krobotov (1973) stated that foliar appli-
cation of 10 Kg magunesium culorate/ha to cotton when 35 %
of the bolls were opened gave satiafactory defoliation.

The application when 25 %4 of the bolls were opened was less

effective.

Sarkisyan and Butkeva (1973) found that the applica-
tion of 3 Kg Butifes or 10 Xg magnesiun chlcrate/has when
2 - 3 bolls per plant were opened gave 85.7 - 78.6 % defol-
jation resulted from chermicals applied whern 1 - 2 bolls were

opened.
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111~ Effect of chemigal defoliants on the ehemical composi-

tion of cotton leaves :

1- Carbohydrates end nitroges coutent :

In connection with the influence of chemiecal defo-
l4ants cn the chemical composition of cotton leaves , Hall
(1951) found that there was a high degree of negative conva-
riance between senaitivety to defoliation and the starch
content of the leaves. This increase relationship between
defoliztion and the starch content of the leaves suggestes
that carbohydrate depletion is an important faetor in the
effectiveness of chemical defoliation. Althouzh there ap-
peared to be a significant positive effect between defolia-
tion and the total nitrogen content of the leaves, it was
found that the influence of nitrogen upon defoliation was
largely due to an interrelation between sterch and total

nitrogen.

21l et al. (1954) reported that eotton plants spra-
yed with Aminotriazole showed a compositional changes fol-
lowing application. The aerial organs lost approximately
half of the original reducing sugars and sucrose, meanwhile
a slight increase in atarch was essentially balanced by an

equivalent loas in hemicellulose fraction. The net result
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