X

w;;‘ "

SOME PHYSIOLOGICAL RESPONSES
OF COTTON PLANT TO WATER

SUPPLY
m@ SN \&Q\C\
By

AHMED ABDALLA ELMOSSALLAMI
B. Sc. (Agric.), Cairo Univ., 1964

THESIS
Submitted in Partial Fulfilment of the Requirements P_‘_,:.- """v
for the Degree e

MASTER OF SCIENCE
in
Plant Physiology
Plant Pathology Departmen:
Faculty of Agriculture
Ain Shams University

Approved by - —— £ %ﬂ-/ﬁ,;‘f Q-

Committee in charge

Date : / | 1970

1970

Central Library - Ain Shams University



ACEKNOWL B LG &L LRSI

i, e il Bt i o e i e e e et B

This investigabion was carried out under the
supervision of Dr. A. Raafat, Dr. Il T1-Kadi, Assoclate
Professors of Plant Physiology, DTe AL, Gabr, Lecturer
of Plant Physiclogy, Faculty of Agric., Ain Shams Univer-—
gity and Dr. M.T. E1-Saidi, Reseamcher in the Mational

Research Center, Calro.

The writer wishes to eXpress his appreclation and
gratitude to them for their fruitful assistance and

encouragement throughout this WOIkK .«

Thanks are also due to a1l members of the plant
Physiology Section, National Research Center for their

asgsistance and help.

Central Library - Ain Shams University



m
/‘- -
.
ST

::L% 1 :éf %
-— = [ i
,f:EE = 5::_'::

L ‘\ |

Central Library - Ain Shams University



I,
II.
I1T.
iv.

e
o OoNT EN

§
!

l}mRODUCTIOIQ no.nbl--oco-onnol.b‘-'-llo-oDl.-.v

REVIEW OF LITERATURE l..l‘l!t.l.‘ll-llllll.IOO.

NIATERIAIJS AN:D ?»“EJTHODS lo‘l..'.l...c-a-.-.nuo.-o

RESUI.{I\S AE.ED DISCUSSIO‘.N‘ oaoconcc-uo-ncoa-a-..-..

Ao

Growth and Yield .I.'."....l.'..'l..."l..

1~ Plant height at different stogeS.eervens

. Dry weight of stems, leaves and repro-
ductive orgaﬂs -....’....‘............'..

5— Date Of firSt flOWGT Opening s e D4 s s &IOS
4- Date of first Doll opening eecescecscocee
5~Total Pick .’...-.'.‘ﬂ.ﬂ.‘........'...'.

Lj.nt GharaCteI'S I!o..l..'l.nona)on..n.tlult

1 Fibre 1eAESH eoseersossorrocrmrerorionss
o MicTonaire reading sassesceccsereossoctt
3. Fibre strength (breaking tenaciby) eeses
4 Blongation ab PrEeak eessassesssassevsccs

Physiological and chemical studieg ceaveves

1- Cell sap concentration and osmetic pres-

S'U.I‘e GOIOO‘ODQI....I.O.I'l.l..I.I...C.l.

2""' V\Iater Gontent .octob..lll-o.-toou--..u-l

8.) Total Water olllo-l.couo.o.lc.l.-..c
b) FI‘E@ WateI' o-l..'tl..ll.'to..lo'-b.l

C) Bomd water '...I'C-...".l..lili...
5" Total nitrogen .-not-;-noc--n|otnao.-o-o

4” Total phOSphorus Il.‘.'l....cll.ll..l.ll

Central Library - Ain Shams University

37
27
29
131
49

51
55

57

57
59
59
59

62

62
65

65
65
65

71
75



MO T 8 N
uC’”‘_‘iT JSL"E“:; (!»On‘b * )

Page
e Major carbohydrates FroeUions cesecreese 76

a) Reducing sugars resssssavearseneens 78
) Non-reducing SUgaLs R R R A 80
¢) Polysaccharides R R 35
a) Total carhohydrates serserasseeses 86

v- SUM\"IARY "R R s s eer R " R "R a6 90
vI - LITERATURE CITED ss 0 s e s sna®r> s e a s esp s e s e e 97
ARABIC SUMMARY.

Central Library - Ain Shams University



1. INTRODUCTIWU I
Cotton is one of the most important CTrops in

TJ.A.R. 1t occupies about one third of the total culti-
vated area every year. The Agricultural Egyptian Economy
largely depends on cotton crop and thus serious attempts
must be paid to increase cotton production. A4%b present,
it is rather difficult to increase the yield of cotton in
U.A.R. DY increasing 1its cultivated area due to many
reagons. Therefore, it seems pather obvious that the
principal approach to overcome such problem rests in

raising the yield per feddan.

The l1literature concerned with the effect of
different conditions of water supply on cotbton as well
ag other agricultural crops are plenty. Most of the
available literature show the effect of water supply
on growth and yield of plants. However, studies cover-
ing the effect of different conditions of water supply
on the physiological processes snd chemical constituents

in plants are somewhat rarec.

' The present investigation aimed to study the
offect of different conditions of wabver supply during

different developmental stages of cotton plants on some
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physiclogical and chemical aspects 1in the plant as well
as on the yield. It 1S hoped that this investigation
may throw SOme iight on the favourable conditions of
irrigation and may also indicate the eritical period or

periods of eXcess or shortage of water supply on cotton.
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1,5tepature dezling with the effect of wabtoer
supply on growth and development of aifferent CIrOpS
are voluminous. Those dealing with cotbton will be

reviewed under the following titles @

wffect of soil noigbure on growth and development @

King (1922) found some correlation bebween waber
conbent of soil and stem growth by measuring the height
of Pima cotton plants. He indicated also thatb the plan®
o which he applied the most water,produced the greabest

number of flowers.

cpowther (1934) indicated that, plant helghl,
mumber of nodes, and internode length increased by inc-
reasing Tthe amount of irrigation water. He reported that
the amcunt of irrigation water was regponsible for a con-
ciderable variation in the total number of flowers prod-
uced by the plant and the number of flowers per plant
increascd with heavier appliCation.of waber. 1In 1936, he
gtated that heavier irrigation had no cffect on total bolls

picked peor plant.
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Adams et ale. (1942) cencluded Yhnt, ¢XCE8ELIVY
water was objectionable, ag it encouraged too rapid
and luxuriant vegetative growth ab the expense of

fruiting.

Harpis and Howlkins (1942) reporbed that, with
nholding water during the fruiting period night decrease

the vegebative growth and stimilate fruiting.

Bert et ale. (1955) indicated that, 1ater irriga-

tion usually causes undesirable vegetative growth.

Christides and Harrison (1955) veported that,the
mimber of floweTs and bclls picked were higher with an

inereased amount of irrigation.

Brown and Ware (1958) pointed out that, an ample
gupply of moisture night® result in a rapid vegetative
growth put on the other hand, insufficient water supply
checked the growti. They indicabted that adequate water
with other factors in balance usually'stimulated frulting-

pranch growth along with other plant growtil.

Abdel~Raheem.(1960) indicated that, inereasing the
amount of irrigation water increased significantly the

plant height at the end of the scasS0D, number of nodes,
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tength of intoprnoie,length of sympodium, number of

fiowers and number of open bolls per plant.

Stockton et al. (1961) irrigated cotton plants
with three frequencics ¢ i) weckly, no sign of moisbture
stress, ii) at first sign of moisture stress and iii)
after several days of wilting. They found that the
plant height,in inch, was 45, 39 and 32; number of
flowers per 0,00l ac. was 627, 495 and 378; numbexr of
bolls per 0.001 ac. was 201, 197 and 153 for the same

respective breatments.

Kramer (1963), in his classical study related
to water stress and plant growth, noticed that plant
growth is directly controlled by plant water and in-
directly by soil waber stress. He suggested that plant
waber stress should be measured directly, through the
effect of water supply on plant growth and allied pro-

COE8CS

Demol (1964), whilc studying the effect of water
regime on different yield components, noticcd that plant
height and branch development increased linearly with
the increase in waber supply, bub dry matter production

wag not related likewise. He concluded that half
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soaturation was She most Lropor DolsSbiic peoginme TOL ARy

natber production.

Doss e& al. (1964) found that, the rate of
moisture used by cotton plant increasing with increasing
s0il moisture and gradually increased with progressing
plant development to the period of blooming and boll

development.

Fl-Saidi (1964) found that, water deficilts in
meristematic regions reduced growth in cotton. He
indicated that plants which were subjected to only &
slight moisture stress failed to atbain the amount of
growth of the control. In some cascs if plants which
guffer from water deficits were not in critical period
(flowering and boll formation) they might surpass the
control after recelving water. If plants in eritical
period were exposed to shortage conditions of water
supply, the growth never approach to the control levels

after recovering from drought.

Bruce and Romkens (1965) cultivated cobton under

geveral regimes of soil moisture stress imposed during

three stages of growth. They found that square initiation

was direetly related bo rate of plant hecight, increased
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was progressivily poduced by inceroasing soisture atruss

during that period.

Talha (1965) stated that, plants gubjected to soil
drought except during the boll opening stage had a 4rop
in the rate of flowering, which consequently no® only dcce
reagsed the total number of flowers, hut the number of bolls
too was greatly affected, cspecially when plants were sub-
jected To drought at the peak of flowering. IHe reported
that there exists a linear pelationship between the water

suprly, and plant height and branch development.

wPfect of soil molsture on date of fiwsht flower, opening

of First boll and shedding 3

Crowther (1934) indicated that, medium irrigation
caused less damage from shedding than either 1ight or
heavy application. In 1936 he concluded that heavier

irrigation had a slightly delaying effoct on Tlowering.

Adams ¢t al. (1942) indicated that, continuous
but not excessive available moisturc gave the lowest per-

centage of shedding.

fakeley and Rigney (1947) showed that, water

pequirement of the plant should be available in the time
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At pqunarer and Jioween DOrmis 1o Lo provont o th Dngunious
Sfroet of drought which was pooponsible for the shodding

of flowers and bolls.

Christides and Harrison (1955) reported that, the
percentage of shedding was higher with an increased amount

of irrigation water.

Abdel—-Raheem (1960) found that, the date of first
flower and opcning of first bell delayed significantly

with inereasing the amount of irrigation water.

Stockbton et al. (1961) irrigated cotton plants
with three freguencies 3 i) weckly, no sign of molisture
stress, ii) at first sign of rolsture stress and iii) after
several days of wilting, and they found that the percentages

of bolls shed were 67.5, 59.6 and 59.5 respectively.

Chliehiias, and Anastassiou-Lefcopoulou (1967),found
that, irrigation was nceded during boll formation and matu-
pity was delayed when the number of irrigntions was inc-

raased.

nffect of soil moisturc on the yield

Gregory ct al. (19%2) obtained an increase of 0,45
Kentar of secd cotton per feddan by watering heavily cvery

two weoks as comparced to light irrigaticn.

Central Library - Ain Shams University



apowther (192%6) found that inercased wwount Y
water at cach irrigation had, 1in nost cases, no signi-

ficant effeet on the yield.

Sabit and Khalil (1949) reported bthat, if the
quantity of waber glven was more than 2250 cor less than

2100 cublec metres, the yield would decrease.

Shardakov (1953) studied the effect of different
levels of soil moisture on cotbon. He found that cotton
plants which were grown a2t 60 % soil moisture gave the
higher yield than other treatments which were Zgrown at

40 % or 80 % soil moisture.

Borodolline and Sokolova (1957) obtained the
higher yield of cotton, when soil moisture was raised
from 65 % to 80 %. They indicated that in maxiium
flowering stage, when the 501l moistbure was ralsed o
80 %, the yield was higher than that when it was raised

at the beginning of flowering.

Spooner et al. (1958) pointed out that irrigation
inereased the yield by approximatcly one bole/ac. They
indicated that water applicd before filowering did not

cause a significant increasec in the yielda
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Yaroah (1959) conclud.d that the doeling i bl
yiczld due o 1mck of moisture in the soil results not
only from retardation of growth but ~lso from rhythm

disruption of individual piochenical DProcessScSs

Abdel-Rahesem (1.960) found that the yield of geed
cotton per feddan increasecd significantly as the amount
of irrigation water increased up bo 215 CUeIl. Any addi-
tion of irrigation water above this amount did not ralse

the yield of seed cotton.

Martin (1966) irrigated cotton (G. hirsutum)Cv.
gtoneville when the 501l molsture content reached 80, 70,
50, 45, or 30 % of field capacity, in & prelimlnary f£ield
trial, and pointed out that the highest vicld (3637 kz/ha)
and. the greatest advance in harvest date (20 days) wore

obtained by irrigating at 30 % level.

Totinov and Durdyev (1968) found that yieclds of
seed cotbtbon were reduccd from 4.4 0 keg/ha to 14.9 b Xe
under insufficient waber supply, compared with the normal

supplye.

vulev (1968) stated that in ficld trials, yield

of cotton Cv. 2762 (a) and Cv. 3996 B were higher by 8 %
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