< Hect o} scil salinity .
and mineral nutrition on some
physiclogical aspects in cotton plant

By
Mahmoud Abdel - Vahalb K ortam
B. Sc ( Agric ) , Cairo University , 1964

THESIS
‘< /\ Submitted in Partial Fulfilment of
the Requirements for the Degree of
MNMaster o} Science
in

Plant Physiology

Plant Pathology Department

IFaculty of Agriculture s
v - ST
Ain Shams Universily T '
-~ I‘v’
"J !/r
s
1973 A

Pose ba,

b /)Ztuu// @ﬁ L

Approved by .

—7

_____ ;, IR P, ‘\)

&

Commifttee in  charge

Date /1973

Central Library - Ain Shams University



e sarpied ouh wmder The

fnis investigaticr s

vicdo s oa Drre e aLi-sadiy sfessor and dead os e e
soral oosaay Deparboent, snculhty of agriculbure, Sicoo - -

ate Urofrssor of FlhaoT oD

orl ad Dr.e A.I. Gabr, Associate LT0

Yaculty »of Agriculbure, Ain

sincere upprociation and gratlivde o

.- s
wigios 0 eXpress Lin E

24l eacourageney

v oy m 3 il e )
4L agglLgLance

Taenlry of Asricuilnre, .3

. T1-Saidl. Resenrch AsgociiTo

and Dr. ..

al “esearen Centre, Cairo, for

hn b omade this work possible.

! P . + Ym ey ey
v oy s} e g o 4 iemhers of SOl
1 L4 1
P o | e’ e £
R L N W R ARl A anY [ P AN o b
4 - -~ . P - > - SRS

Central Library - Ain Shams University



m
/‘- -
.
ST

::L% 1 :éf %
-— = [ i
,f:EE = 5::_'::

L ‘\ |

Central Library - Ain Shams University



I

SROTYTOTTON!
CRODTCTICL et e e cm e s ae s cn e e

GVIEW 0¥ LITERATHRE ... .... e s m s

IATERIALS  AFD METHODS .o ves v o

SUTINS ATTD DISCTSSION o veveviieneaee

A~

¢
Lo
i

<t
=~
)
=+
D
]

c., -
hd
H

S N ] -
Ieng+n of main stem  ..oo.ovennn

o
i
W O
<

N AN

Relatiors =and Caenical Studies

N
~r

p—a
o b
-~
o0y
+

“

v oo veat ( toval, fres aad

P N

[ EER VS
L S e

PPN D RV £ IS

Central Library - Ain Shams University

oo centratics and oswotic

® % b 6 v 3 ® e 2t Lo & ® 6O 8 e w s oG ob o

+n and Tield Studies s.ecieco

Number of green leaves o.c..c..-.. ...
Dr7 welghi «..eeuenciaccaee v

Yield
b 1 3 s A L

.. e s e e
Cee e ke e e e
T A T - AT T
AT i iU . « . e - . PR
. T T Tar
L S UHAnL .

\

13

24
24

24
30
34.
48

o4

Oy
N

U1 OO

NONUVESR R W)Y

-
~1

bod
ied
S

1y
iy



: Lm0t I at 1 it Pield o
i .o i occaples oot oae toird of tne total enitiv-
ated TN eVEeDY Vell. Nowadays, the btendeincy in our
combry Lo *o gpirrad irviscted cultivations as well as 70
w0 rain more areas oil newly reclained lands. IU is comion

crowladso Shat a potential if no*t an actual limiting Foelor
for .o Droductiviy,; of irrigated crops, 1s the excegrive
acewaiiation of soluble solis 12 tne rhizosphere. Observ-

s, so far, demonstynued reduction i both quantiiy oad

guoeddsy of crops grown in saline soils. Uader sucn cono

A possible approacz to laprove cothton vield undor
g liais - conditioas, 1 taroush the selection of the proper
rate of wlan' mbtrients.  une of the tacts known in this
oo oo og sraioll Te orouY N0 salinized soil
fg o ot reouireaent for altrogen; the latter is oesiden
peo 40 cmighed ont Troo e caile whon wetori s oo

ised. o tiveead a1 civrored fertilizers uder ool

e o - « TF e g e 3 1 . & -, ~y P ey
3ol Sio e ditions, e hwervefore necessary.

Ve oo ooloed offect of salinih ond RS I

Central Library - Ain Shams University



; PR R T —_ oy bede T A A tata o "“’“ilﬁklﬂ 5 - T ey,
RS dzatiolr o DTN ot dnta avalidlle 10 sl b

“ure are concpiciaously defiod ent: though it should hHe
e

at o oreat denl of investigations .as beexn

RUJENS AN

prenery oo e
reco Taiand ta

focused o tae effect exerted by the same two factors
separately.

™is work was designed to investigate thie Tespoilse
of cottor plants grown ot different salinity leveles o
vimious dosczs of nitrosen ferbtilizerx. As criterit for suci
resooise, certain physiclogical and chenical asvects s

well as the yield of plauts were studied.
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iteratare deoli o it e paveinlogicil responnod

Looanes i bae leveld A either goll

are voluainous, dut 1

Tach of salinity on soae paveiological and caeqical
agoacte os wesl ag yield 1a cobron plantg :
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coo . ol g was reduced 1okively aore DY

e o ioas of chloride and sulpuicte salts then wop 7ield
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elongation i cottol sto ved waen tae sotal soil nmwolst
otrese 10 a saline soil zeoacened about 15 ata.
ition, it was iadicated taab there aay be diffexrcaces in

the vopetative and fruilting responses of cotton to increased

levels of salinity. These differences may be related o

o

variasioas in water regime, to climatic factors, oxr to ‘e

varie:v of cotton.

Aleksandrova ( 1954 ) saowed taabt, on meadow solils
of aifTam2at degrees of salinity with a nign water table,
o i~ dssrne of saliaity decreased yield of cothon ond

quality of the Tibre.

selman aond Rouse | 1955 ), as a result ol an exper-
{1uea’ corried oub on cotton, showed that the addition of
e’ to the aukrient soluiion increased early fruiting and
el comrity of »olants grown under conditions of pooxr aer-
“inn, mt got uader conditions of good aeration. lturbl.er-
ore, i wan o Adiested that early fruiting 4id not filect

tihe "ield.

sscaeryuxov (O LUhO noticed tihe paencaencn  of

cot o ahalk wiocodins without aunan participation on A solhy

[

nort of fie field. nder snuea oc yaditions, bae cotion  £TY0Y
sore olaly and was stunhed.  Some o€ +he cotton slants

- . v Tiig - b PP Tyt .
Lo T Ay nlani's S
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of im woob, and it led ava bucelly Yo Gt couplote des’ xuc-

ehiovie ( 1957 ) indica*tad *nat soil saliasi’y could
1eod "o =unted cot+on plants with small leaf suriece, o™
feortile branches and =mall bolls.

Wehhab et al. ( 1957 , zrepor-ed *halt there whs an
: vyaypae Tolatioasain bevweea soliity level cad serl w.lon

wprea . w0 vl cotton.

Tovalskaia { 1950 ) carried out soue nxceTiserts on
“ossypina plants grown 1a vegsels. I+ was sa0wWs Hollh Waen

qodina chloride wos added Lo ta2 vessels at tas ol growia

glooe, B2 auaorT of bolls s 2000 lower “han thal ol e
GO . fae veeulie 10 Fonted Durkber thot whesn tl.e TR Rt

o Cdve 2t oo oeddl stage, boli foxmatior was lowniad
W 54 co pared it control.  Tae plorts were st sensi Lve
o 1irvourable conditiors wien ot tne flowering stege, u”

(] 2 ' -

e salt was 2dded o toe dediua greduclly, there wes

-

3
de

1ittle oareat detriwental eifect.

vt Lof Desal o 1959 ) condueted some pol N el
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s i
o Ll iTDy Tr S o wie v bepatod wltn oleoer o
sy osalls. IV oSDR and ol for a cwivan salinity, o roouc
tios toorinld was groakex with NaCl than with Zall-. 17
woe Toriier coccluded thanr the ploants of this species are

very olerant to salts.

Tvaaitskaya ( 1961 ) showed, by *he use ol pou exper-
iments, &t 504 salinitv had little effect on the ex-er.al
cpposry.co ol plants cuch as cotbton but a correspondling
degree or Cl salinity was naraftul. In cotbon plants, SO4
salinity oroduced halo-xe romorphic anatoaical chal .clerigltics,

v ereas Cl saliaity produced nalo-succulent ch ro.creris ics.

SUT0Z0:0V Y wdle 1963 ), ia experiucate with covron
plants, caownd that tac o1loride saliaity was caaracterized

BT “t
)

b oo inexesse in leaf cina and a decrease in the rete of

cecwmitition of dny suhsiances in the TYoocu. The g&me 2w 0TS

R TG TN AT I e U o) SRS St Eht anlphate soliaity, aa Soleguee

1

I3

R REARTE RS SN NI obr i dined b othe 1w uneive srowhi ol oo

Topaed ~f 1 mker-condicting svstem of e

ER— e N e P S ey ey oy o Ty D K AP 3 PN : - 5 2T
Sismves s ood Gosdenas (O 4AMoo 0 sl0ned +oan tos A

BN . . e - 2 [ N YA T e
ottt i T saady Toan conred fTewey opldieTol CeLLn
crd s oy cvrs ey ualt ares of cotton leaves, ‘nereraed il ee

L o ideiaed eodan, s 4 avroged leaf boicknoan.
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T O . Dt sanwed hhet il e L
EIS R AT I oty v nd bae leaves of ootlo ST
sktein ( 1961 ) indicated taab the on0TicC IT0
-s oad ahove-ground parkts of cotton incren.ens
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e

i1 the osmotic prezsure of

“he

nge of salinity as permits ZXoWw: L.

( 1963 ) noticed thot, when using

sulp.aty seliaity, tae cottoan plants were cnaracterized DT
e nigonr conlent ol 20bile w:d ecagily exchaiged water. Low-
cver, e plants subjocted Fo c-loride salinity had o iguew
con a i oT water waica was exchangeable only with aifficul’r

%
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& and Desal ( 1959 ), 2
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hat

+tne

e a result of ox ot

concenir
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“ion of

T, 1 01 deevacsed, walle thot af motnngiwa decroiod
1pon crenst +ha cancpntention of daCl in hae xoo Leci

-y 2 T et o
et A amm ot dae cation s porticularly maofiected wendl

o Loov o o2 Y osowed kast tae welative polessd b
SIEN cator miant g whe lowered when srowing tixea oL &
co % e emphgtencke, A ol dlew hyoe of effects was exil i ¢’
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lint percen’i?
of coston was decreased Dy nitrogen application as & rasu.
of increasing the seed weight, without a coxresponding incr-

ease i the lint weiznt.

Crowtaer ( 1934 ) showed that nitrogen application
4o cottor plants increased plant neight and nuaber ol
flowers. The same type of avplication was further roticed
6 decrsase tae lint percentage, hut it incressed the welght
of seceds:

Reyaolds ot al. ( 1934 ) poiated out Tthot .itrogen
~pplication increased the nunher of fruitiag brarches of

coston. Meanwhile, it nrad no significant effect on li~t nexr-

,
cer’iage.

Gadled o {( 1944 ;, i experiuents with cot*on,sxowed
tuo. e exto o oof srowtn of the fruitiag brancih, oad ..ence
e oovaocew of Truitiag Torwas that develops, depenas upoll e
any Lt ol itresen avallable to the plant. In plasis dep-
rived of adequate nitrocen, oo noted a marked decreuse 1o
sre ~raber of seeds thet developed per boll us the frui’

]

senson orosressed, wito o rrsulting increase 1. t..e UL G
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o 0. Sambrvo 2belilo ohviguely limite “oo vedis of
‘‘ve seeds and thus affects the holl size. Wadleigh nccori-
1y reported that nitrozen nutrition +ends to iicrecse tae
011 size, and *that the average weight of the individual
enede seads to increase as the level of nitrogen rises. He
furs.or deteraiced that the length of lint snows & slig.t
+ande.necy So licrease with an increase in thne level of avail-
able aisrozen. On the basis of these fiandings, We leigh
co.-cluded thaet there is & definite relationsiip between e

i~

prowt: oL cobton plants, as indicated by vegebaiive vigouxr,

-

cod o yiold of dint a-d seed.

Daltoa et al. ( 1949 ) cited taat nitrogen indluences
o sorly and late growdia vatas of the aain stalk of couvo
olotise  Ih elsc ol aces the growhh rate of its fruiling

e ocen ., The aanHher oT Tlowers per planty, the dighribvution

Chognre 10 Lae 2ad v Obly week ol the flowering peri.d,

ﬂ
,
;
:
=
‘
&
&
-
;
-
0
i
:
.

wnd the yield ol seed GOl L.

¢ T, L Loro Ga doos 7o iaflueace the staze o deve on-

L ote Moo od pcoditistlon of fyuiting, the perce: &

n{ o Tlowers developis into mature bolls, of e doo 7

A e H0ll maturation pe riod.

!M
2
5
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94 - ) co..cluded that toe o ylieation o
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’ 7 sy 1 e miede oA e oo 1 .
e awever, thne coae Troc ol opplioesrion o o
teersnge 1 percentare ol lint and oil content ol sonds.

T1-Cabaly ( 1952 ) snowed that the nitrogen applic-
nvin iscreased number of bolls and cotton vield.

Saand aond Kalamker ( 1954 ) reported that the yield
of coltbon was increased by applying ammonium sulphate as a
manure, coapared with the case of unmanured soil.

Hamilton et al. ( 1956 ) showed that the yield of
coston increased linearly with increasing aitrogen cnd
irrigaiion, particularly aitrogen. Purthermore, 1L appeared
vhot She nighest nitrogen level increased fibre diaaeter,
uh osherwise nitrosen did not affect fibre quality.

Searshiook et 2l. ( 1959 ) noticed *thot nitroger

feriilizer increr=nd the heigh' of cot on plants, weign of

bolle and weiszht of seeds.

Ahdsd  cheesa o 1960 ) carried oub some experinon s

s L o Tt e et
S eot o Lheose.  TH owep iudicated that toe plant melps

P}

hootan  creat with adding hitrozen fertilizer. mrieriore,

vyanred Fhal the apnlication of aitrogen inerecsed S..C
inr of flowers, tae lit le-gth and weighlt oi 100 seeds,

3 y 3 o3 ~ - T e T e
st it dacreascd vae llLg percenvaje.

Zonaati (1961 ) co cluded that tae nlvro o oy 10 10AS
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P S e dint ouerona i D opctrtan vaen Tyl oo

Coeliiized oloks, whcreos linh ilensth ves aoh Luing

[ S
a0 CoTion

netur anad Habio o
Clns, oo cauded that nitrogen fertilizing increc.sed dxy
of plaris, number of bolls per plaat, lint index ,
cwaber of seeds per boll and yield capacity; aad it, as well,

nromoted maturing.

Tnadi et al. ( 1962 ) indicated that the apolication
of 100 - 300 kz./fed. Ca('m'o?))2 to cobbon plants increased
yields ~:d decreased limi percentage.

i (1962 ) corcluded that nitrogen avplicarion

o cobor vlants depressed ginning percentage.

e

sallowsa ( 1962 ) co:duchked some experi . ens o1 co0A

»Lins.  Dae resulls i dlcated that there wae an increase 1

£

sced co5so.. per L aah and seed lndex with iancrease in nisro-

& P

cen cunnly fo plants. Turthermore, it appearsd tnav niro-

~eo faerensed he vumbet of bolls per plant; wiorefg ooV

dose o1 itro om dovressed bae aumber of bolls. U e
ol e uad, e aubhor oo celude’ taat There WaS 10 X0Ld oL i
rees oo gaow. s o aibresen applied to the olootn

<. a4ak percesavaie.

T

ekenzie -.ad Var Schoik ( 1963 ) concluded whos e

e 1o oF ~Ttrozen to cothon plants increased plons

ceit e boll sizo.
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