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Article Info ABSTRACT

Avrticle type: - . .
Researchpru”paper Background and Objectives: Cotton fibers, seeds, and

stalks are widely used in the textile industry, food and feed
products, and paper making. Salinity stress is a significant
factor affecting the natural growth and development of cotton,
limiting the cultivation of this strategic crop worldwide.

Article history:

Received: 30 - 10 -2023 . . .
Accepted: 8-1-2024 Materials and Methods: To investigate the effect of

salinity stress on the population density of important cotton-
sucking pests in salinity-tolerant cultivars, a two-year study was
conducted using a completely randomized block design. Six
salinity-tolerant cotton cultivars (Sahel, Sepid, Sinduz, 43200,
Chokurova, and Siland) were evaluated with four replications

K ds: . . . .

C(im?,;ﬁiﬁes in Golestan province. Each treatment or cultivar was planted in
sucking pests four plots, each plot consisting of 10 rows, each 11 meters long,
salinity stress with a row spacing of 0.8 meters and plant spacing of 0.2

meters. Data were collected on yield characteristics and
population densities of key cotton-sucking pests, including
thrips, whitefly, and cotton aphid. The treatments were then
compared.

Results: The data analysis showed no statistically significant
differences among cultivars in terms of yield traits and cotton
thrips pest population density. However, there were statistically
significant differences in terms of cotton aphid and cotton boll
weevil population densities per leaf at the 0.05% and 0.01%
levels. Using Duncan's method, the comparison of aphid and
whitefly population densities was significant at the 5% level.
The highest population densities of thrips, aphids, and cotton
boll weevils were observed in the Chokurova cultivar with an
average of 0.5 per plant, the Sinduz cultivar with an average of
7.9 per leaf, and the Sinduz cultivar with an average of 2.6 per
leaf, respectively. Conversely, the lowest population densities
of cotton thrips, aphids, and whiteflies were found in the Sepid
cultivar, with averages of 0.38 per plant, 4.5 per leaf, and 1.2
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per leaf, respectively.

Conclusions: Among the salinity-tolerant cultivars selected
in this experiment, the Sinduz variety attracted the highest
number of pests. However, the Sepid variety demonstrated
good growth and yield, high quality, and tolerance to sucking
insects. These results suggest that the Sepid variety is a
promising candidate for developing and managing cotton
cultivation in saline areas.

Cite this article: Faez, R., Nowrouzieh, Sh., Ghorbani Nasrabad, Gh., Alishah, O. (2022). The effect
of salinity stress on the population of sucking pests in cotton. Iranian Journal Cotton Researches,
11 (1), 53-62.

© The Author(s). DOI: 10.22092/ijcr.2024.365609.1213

Publisher: Cotton Research Institute of Iran

54



Ol iy D GidG34 alao

PPES-OMo 5 Ll

A 33 oS0 BT Curod (5955 9w i i

Zolinle lyae 23l pa b3 0B a0y ol 1 H Wl

Ol el 53,518 g 5 Ghisel «Dlik lojles colpisle el mel lio 5 (55)5liS higel 5 Dligion 35 s ¢ SbjalsS Slagiow !
faez0111@yahoo.com :a.it|,

Ol O 55,5l oy g el Dliniod (lojlo )9S ity Dlindod dannsge

2

PR

Alio wledb|

(ol Coio (0 00 S b dn agy sldBl g 00 (S G Bun g dblw
olss 5l S 555 G g ge edlitul (g3LudelS g (SThss 5 alié Slge slaos sl 8
1) Sl Jomame (ol SulS dnng g 009 Aty (ol gad g 0l )l 50 g o
P S (o0 d9ae e

5° Aty 008 ogpo SLST Cumaz o515 30 (50 i el oy 2 sl L gy 9 Slge
sty 08y i b ol LlS slocSl o B 4o g (i 5,58 4 Jaio o)
255 5l 50wtk 5 15,5552 43200 oot s (Jlo Jolds (5,58 4 Joie
L3 10Lo,s e 0,54 008, L lad jo Gaiod ol )0 005 2 S sl
3 e 02 sy (59, abold b 5 g K00S0 5l e 018 sy alali b g e 11 Jsbo 4 s
oo 088 DLl Comaz lawi g Jgaome o Slos Olas i iolojl ol jo aiad et oo
Aphis 4, ai 9 Bemisisa tabacii Gen. I awaw « Thrips tabaci L. s 5 Jolds aty
aslie po L bojles Loles 9 28 )5 & jgo S Oj9a (5)l0 5 cilosligossyppii Glo.
il g k]

iz B ay ol5 )l sls ol Gialogl ol 5l sl iy slaosls 5 JUT gl il asdly
anr Lol il oo 5l (g lo sine (lel gl sy g ST Camoaz 0515 9 Jamo 9,Slas
oS &yl gl Sy pa s any S sk 5 42 ST ez (515 Slao Ll
ST ez (o515 slo Sl duslio .00 o0 5l oo 1 goo,0 5 mhw o g
5039 o gine o8 00,0 5 s 53 5 Sl gy 4 Ghalesl cal 5ty SUb i g 4y
L dorbos oyl Loy o ooy ay S s 5 a3 ST ooz o515 0 VL
2162 (5 Sils Ly s9aipms 55 s 50 998 719 (5:8iko b 9ot caigy 50 202 0/53 (S0l
S s 5 &85 ¢ oSBT Comoz (STl 1 mily Geied el S 0 s0e
A5 5eSiloe Ly s o8, iy o 008 038 :Slio b apes pl)] 4 Lgayo i 4y
cowl Sy 00 117 nSke 0 o o8, 9 S 40 S0

ol Sl Galojl ol 5o 559 G885l 50 a5 gl syl 4y 4z g L 15 S e
g oy Lol 03,87l 095 1, 28T e 0 i Seiem o8 Ol ol GialejT gl
Jlie 5o oo 5 g3 CodeS cslin 0,Slas g gad g ol Gl Bl il b avslie yo
Qe 2ol jo A CuS Gy o g anwst 4 Wilgl o gl pl g Gl 0aiSes AT
A5 SeS b

dgh — sole oS dlas

1402/8/8 :db s g s

igoals slaojly
A el
oo 8]

S WS

55


mailto:faez0111@yahoo.com

Ay 0aiSe ST Cmez (59 595 T SO YD e elidle b8 bl pad b3 tplieds cayjs e sl (36 Lol
SY-6Y (O VY ol asy sl jingsy alxe
DOI: 10.22092/ijcr.2024.365609.1213
@ OJe] k5 © 955 anty OlEiod dunge 1,30

56



Oy 5 5Bl g, [y 3 0aiSe ST Cumo (55, (G908 T ]

O aVlw mhaw ol g 0 yls 1,8 Ses L8t o
e O e oo Gl 0o ye 10 e
S BB slace; 5l o0 50 51 is a5 058 o
Jamil et al., 2011)os walys 9 2050 Jlo b

sl g b L o )50 jplaie 4 lalS
S Sy 995 Sae Ny b LSS 58 Jsbo
e oollacl sla 25 pln )0 Jood b Cuaglie
SO Az badd flals coaglio usl 00,5 ol
Slodzmn b 01,8 S5 g 005 axly mensilSo
3B 1) ol ¢ JsSg0 plid o) dnnsgi a5 Can
o le i il 10 olS cenglio pnilSe S po 4
.(Shah and Lichen., 2022)ccul 00,5 Jsg0 o

il o il 15 G Ol bagailSe oy
(g izl alox 5l icibls winlsS ahy g0 g 0D,
5SS (39558 (S350, 50 ) Dl e
Pei et al., 2020; )aig— o g0 |, ol o Slos
ol lddze slo o, (Abro et al., 2022
A L glelme jo plals 5l (B o5 wes o
Lagl 6,5 o3l 5 wigd o 550 (55
T oK 32 ek U a5 iy JolSs
Zhang L. et al.,2014; ) oS o (6,5 sl lalS
v plals 4 L (Igbal et al., 2020a
2 L 4 il s S oo 13 e slo 2
S 1) el Jomaily b sl oo go b oo
Lios gl 000l o9 lsmie a4 sl s
e Lo JsS0gas 5o (S LSy bain 5 sl
&3Sk s (J e 0 S (s
6l YU el Uy slié comed OypamslopnST,
SySdhee Lade 6l 6541 5 Las Jlslw o)lwl
Fahad et ) cwl pao jls o] b (590958
.(al., 2013

Oloe a4y ol woud aaS s 4y 4z b
JeSis 5 5,95 sl 5 pslie Lol (S
Sead sl Ml Jgmame” 5 350 sl
5, css g Sl ail e Jole S b,
Syt sl (Sis 4 pylie 9 (590 4 polie sty
3 S 850 A poliie lar e Ly 4y (6,500

57

doddo

liglisS sl awl o pae DY game G Aty
Ls))jl_,...f 9 ‘5.;_...0 olazdl g ‘) (e olill_‘? 9 0092
Abdelraheem et ) ¢l ools plaisl 855 4 lo>
50 08 S o 4y 4 4Bl 4,40 (3L (al., 2019
adei slo,eiS o 5l 0l oo colanul (giledsls
e i e R e ]
3 plB Ay 0uiiS Bran g oaisS adgs o 255
(Khan etal., 2020) ! lo>

e Jolse ol Boss 00y pé slo i
5 S 650 ( JLaSis U &)l ax s wiibe
sl lalS o 1, asllasl @l il Ll slas s
bl el Jyoro b w0 b los 9 WS (o0
3 stleeton 9 (Siedn b STy 6w So
Se- oo wellac slalasw b 5,55 sl LQL’)T
(Seissyge ool B, edle Jalse ol
g3 9 0dy o JoSse g (oloordon (Saielsd
(Zhang et al., 2021)a5,38 o ;50 55 o lals
g Ol 0l e wad gle 1S Yl Jlik leis
Sy Shes halS 4 poeis g oud jloe dity (ormlo 5ol
Shah and)us walss 4y oS S o o> b Jaame
.(Lichen., 2022

Ao 9 SiS Gblie )5 Jgome 9k 4 (5,00
Sk g LSS 8 035 & e S5
Saddige et al., )odl o 5t ofj] slaSas Cgu,
15 6y 3| il Lol gonail s (2016
Lo Wl 5 T ugilidl Lol (loo 6 Lo
g A 0055 yué iaS ol 5l e caw! s
IS b sblie opl jo aipey IS 5 a0 6 g0
(Arora., 2017)scius d>lgo (5, 0u0

45 sgo> 45 050 pess Lbbze | S
Seos U s gl 2l bl ) S el
Jlo o 50 Yo 0, 2713 0 celigayls 1,8
3,91y Czen (Anschutz et al., 2014)ss & o
Wz o @l 65y5leS 3bls 1 as,0 33 5 lex



VFeT ()) ojlons (1) > ol 4y glasddg 3y alomo

sl ay 3 oud adgs slaoddssy o alS
08,5 oo i b Cmer iolidl el a5
L, M9101 .4, 8, .(Hagenbucher et al., 2013)
J5emssS o5 o8 44 e b ST (slsino
A. gossypii (54, (& yian (Suwigw 51 51 ZMS13
Du et al., 2004; Gao et al., )s,ls B. tabaci ,
Ole (S ez )5 d ay b aslas )0 (2013
ol eely aBu )l Ay )0 S g JemsS
Ma et) o Tetranychus cinnaberinus &5 Cosos
.@l., 2014

O Jelss asd 5 80 Gla o 4 az g L
Wil Syl oduzmn 9 sty Wiz 0pi> g olS
4S5 S oo i | gl 5l slacgeze lalS
Jlie Gleme an wawn bl Ll o Lol gls
Sl (e vy )0 d5rge (LS gl DlS S
5o onl g aaes bl ol o S EilS s
Sas SLET 1l 50 Ceglie ol,LS Laalidl sy
33 9w 3 .(Hagenbucher et al., 2013) 545 oo
=L lopiile I lasgame Jlszals ol i
9 &)L, ol (S3glg b Jood o 5l e
a3 e dagi |y o3l () o Sl
.(Brattsten., 1988)

Aty P8, 2t ) mhan (l3l S Gl ol
s>y 5o ades Glesily (a8l 5 g (5,98 4 Jamxie
=& Jalse pln 50 pB)) ol (6,15l aslllae il
6oL cenl 5l SLSI & )lis 4 Jesxie g 005)
33 o5 S U bl e )3 el 1555
Jezwie a1 50 ay 0aiS e DBl Coro oS5
LB R emin e Sy90 @

L gy g dlge
1384 9 1383 u_cb)’ Jl_..u 99 u;l" JuLo)T Q.ﬂ
Slo ang> )0 &Bly 1ol ol); e dakad SO 50
G—os 3l a3 055 0 aslad ol o 0l |2l LI5S

e 9 9b (6,5 ojlasl ol oleen b g (ST 58

wacd plonl S gajl elal  oleands (slaosS

58

5 655 4 polie S can] 2815 age slaol,
95 4 polie (o) @lie 5l (5319 10 500 g dnmgs
Sun et al,, 2021; ) cul Jolw slaiyw; ol
.(Zhang et al., 2022

23S o Oyl ol egie GBI Ay g)l5e 40
g A8 ot 5 ol 00K ST ol ales S
9§ Sy 95 Slae il ooy SIb aie
L amolie jo ols Ll 2015 Jlw jo o)) LSen
S Glals o bedild Comaz (5 o LS
4 (Yyaishen 200 L 150 e a5 )98 25
99713 g piin 39, 0 00,0 65/4 346/4 s
2Bl jmalS Sodl 5l e 5, 14 50 0s,0 100
Wl Cpraz 2alS a8 il bl udise oyl
i ot il e gilie Lial8l s & Yoo
Qi.wetal, 2015)ccsl 034 (5,545

i 9 4y 0 late sanl P 4sl pudslie
L Ll )55k 50 5ty alaz 5l (oLS slaaisS
3¢5 3l la> (Theis and Lerdau., 2003)ccl lose
o a5l Sl plie i oL g onlass
Stewart et al., Joos) pué g o) ame Jolge 3G
%55 o 1,8 (2009 ; Mauney and Stewart., 1986
ams oo 4l ST 1l 0o s JolB glss
.(Stipanovic et al., 2009 ; Sumaira et al., 2011)

AL asy oLS s (Lol sl slacsle
SSlg o0 (L g oM (JsrmmsS Jold (o250 p0
S8 ookl oy5w b8l sl co pas o
S 5 S ole—e 4 (Romeis et al., 2008).5 .5

5 il zolas (e 5 oo JormsS (L8
Wang et al., )aos oo Lis |y So5eam sl Jled
dy 0553 S (59 (elrer—tgm &l,51 5 (2009
Mao et al., ) s ls Helicoverpa armigera Hiibner
alo ;lis by ), (2007 ; Celorio et al., 2011
oSl o9l glaime )38l cely CO2 o yiol53l
Saail g0l 9 0D g odd duiy ok 50 JorwsS

ol pBl ey jo o |y Jou oS 4o o35l
(Gao et al., 2008) was



Oy 5 5Bl g, [y 3 0aiSe ST Cumo (55, (G908 T ]

S8 g aido doog, S o s sue 2/8 lawgie
Glapadly )5 ey 1y (Sogdl 0, 2eS 5 25
Ol A G 08 (ol ol alils alie 550
45 ey D)0 Lngw y)w)owm
PSP U O | B PURCUOR BPSCON SPC Y [ SRVESRY
g Ghalal Jol Jlo 53 pB] cnl o i daie
2 Jgaz) 255 o0

cdl ogas 10 sdel Cawds o Sl dnslis
Lajloss a5 olo ylis iolesl ;o amss b aviw
L aidw g 9 0o o L (gl sime Doglis
o515 oyt o5 50 SIb oiw dae 1/8 1 Kike
e ol 4 g ools plaslogs 4, col Cores
3 o=l 45wl o) (n P ben Glge 4 Wl
plo 5o olS 0 i slaxs lawgie 5l yiias dwo,0 54
Oz Sl ool plas Sog I e g
Gy Jolye 200 014 (1 Silo b s slocads
g ails plByl o o 1) (Sogll op eSSy yo 8]
o=t 5o plB)] s 5 Jemie 5o sl o= sl
))l_m L_) d._.w.:Ln.n L M_us.:) u.)‘ ] 009 d,.:lA)T
ol & ls (6,208 Sl o ,0 47 (il g,
Q2 Joux)

peo Jlaw ;o oael Cwss slaosls U] bl
L Jomame 8,8es ,hai 5l o jles ol oylias iole;]
(3J9~.\_‘>) .\_§)‘é ujLa.i )R Oy SlsT Coro>
L s o8y 9 Ay Gt S8l Comer o515
Ol Comen p5eS S e 0 0ae 03 Sl
3 )5 1,8 anand b og, S 0 g ails |, sl
s sl Sl Silo () (e @ Jso>)
05, 9 (i oS e 0 4l cdl sae 1077
@ Jg05) canl ool olais! sgz 4 1) cél Conas

oinlasl Jlw g0 50 slasols 5 IUT mls o)y
Slao blad ag Lajles ol lid (oS o 44 3209)

59

o5y 6 s5dn sloslial Ly b ol 000 8 G yae
BEBCICT ol o5, ol (5,5 & Joric
Sob ol B o 15,5592 9 9t o il
729,554 50 68, e a1l dolas b5 sle
Adoblg,wll Jgbaocas b 10L oS
70 02 s (59, alols 5 008 51 10 08 oo,
5 Jyammo 0,Sles 3l lag,lop cudlool wud cunS
9 B. tabaci SJL aaw (T, tabaci (w5 o,led

laul 51 e 015 a5l e A, QOSSYPPI a4l
510 058 5 50 G5 Uyled Sz 285
ol sl g Sl Jad slal o dolas gl
6‘)_4 Ol oolaul 4._)9.: ° u_ST W u.»)LM
Sl o5 0 e 0 A 0,5 ad <l sl b yleds
jﬁ@é\ﬁyﬂ)o5gl§dﬁ‘bﬁaéw)9b4gdﬁy 10
Sls J.olf Q‘).m} 90,9 sp.?u Slows u,d)LQ.M) (5‘)"
D9 S S o3l Cdd g 9o ) g 4 4y
S 5 ohgy o2l e (Naranjo and Flint,, 1995)cé
ole=t sl oS skl 5l el o5 ey 25
6‘)_4 9 K e J—M omu)T 4o 9 uL?b.)‘
3188 ols el ey calisee ol o byleds
oolaiwl Solas &jgar 9 S s ;o (550 Sl
oy Sy ools (g ko caslooly 1 w0y F
a3l 31 o3l Uy Loyl 5 325 SAS 13

uﬁ.iLaﬂ Jol Jlw slmosls il ylg 430 s
Oy cd] Slaw 5l Laylews oS ol Ll
O Lgﬁfc)'b_i\ J?M .),_ﬂ.o.c PRI u»)l.o.u:
ol oloss Ll gl se 6)1&1 Sglis
! Jgaz) 5,10 3424 a0 1 v jo ghle sixe
039 Dglaie @B plB )| o a4y Al Comex



VFeT ()) ojlons (1) > ol 4y glasddg 3y alomo

a Sogll a5l a8l s 9o Jlol @y azgs b IS 50
Oliee S5 51 (g bl 18 05,5 S g0 i 2]
alites gslaog,S 0 Slboshw g a4y Sodl
S 08, 40 45 Wi ,B .Aiad ok aib (g Ll
A8, an Cuas S aly o anh a4 Sogll Ll )l
Ol ol o leds (6 i Camez Slaws K0
ool s S 50 s 08, 52 4 0B)) ol gl
05, 4 S 43200 4 5900 o)) ulE 0 05
sl asels plas ars 4 i (Sodll i
@ S Jobo g S 08 99 (59 «Sbdn 3929
soban! S 50 o esalive 558 Sogll a5l ol
S o5 (595 )95 e 00iSe LI AT s o Sl @
o azg by g ool LSS (65068 Camos Sl
S (Sl s gl sble o ol oo (LS
ool wﬂ) &J"‘ )l Sk 6)5..» A.D.:Lw 9 A_:lS] U"‘ 4G
Ky

2ol ay Fodl us rals oy, 0 Jlexs!
ghw Gals cle a9 (S Cog agy pl)
o ddgd 49l slacdglie mhaw iuldl L 5 Sy
O e ols s ladse gy ol olS o
5 u.»l._) 9 Lbd._..\jyg)b ;J}M_M:; Cﬁja_‘u ‘6)9_4...:
(Ignacio., 1997) ool oo (iolidl ay slacdl
30 48 wiiwd 6,5 e law 45l sladdgle
Wink.,) wilas 5,18 e conle cov oSS Job
a5l Sglie olanisll 5 mms solatwl (2003
Sl J5S Sl e 95509, S ol o
39y slod 4 L8l Bali o pae jo lgals
4, .(Orth et al ., 2007; Stipanovic et al., 2006)
A ol o ansil slacalio 049 4S5 )5k
Glio g ooy malS | ladi i (65— jad Ciles
STl ey, oiile LS slo iSs, s
(Yietal, 2012) 545 &8ls g0

L_g 6)9—“’ .]aLg)| uosm L ‘_)LGLW Lgl.bd.u:)).g
aS aS ols plas A olS (55, atd 4 Sodl liee
5y 59y s Cmozr laid Sl ey 59, 7 50
o, kS Yoo Lo 150 555 Lo L SCRC 28

60

STssline @slel Dolis sy G5 <81 5 0,Slos
S g 4 T slaes Ll & Ll 5,15 o
3 A )l e bl gl S p0 Ay
S Jgoz)ls oo oo ]l gonn 5 ahw
OIS gy 4 deiy e 5 Sla slaceSSlee (o) 2
Slacss Blad & bl s o sme 0o y0 5 mlaws yo
o sine sl Loty S s 5 4 ]
I8 e 5l (Galite slwog ;5 50 Lajlocd g 059
combosl cpl jo odel cawss mls bl 08,5 oo
9 dobw pLB)l an g po o y5 Sland G iy
150750 50153 slapSloe L e 5 4 bgsS's>
e 42 bgro o8 e 5 Sl (5205 g Sunl Ay
1l a3 038 slas 5eSilae L 5 ol
by oS o sy i Sl olan pgas
817 5719 Sslse Ly i 5 4 43200 5 5900
g Al ) bl Coumen s oS p 40 ALd dae
5o e sae 514 slaws (Sl b o2 s o8|
09,5 0 ganily |, Sy o and slass o eSS Sy
SlaceSle amlie (pozen w85 |5 aib b
L oo o8,y ol s S yo Sdhasaw slass
CpmeS oSy sl sae 117 slows o Slas
09,5 10 g ools olasl sy as |y cél (pl Conex
o5, 1 San (Ko o8, 5 g o35 |, 8b
azg Lonlply (0 Jyoz) axzb S )18 anail
4 S Oygo SlaiSle 5 (el 4y @l @
s 5 A5 515 (@S olsiege il ol
(oielos] oml 53 0sd (o2 )9 4 Jaio o6
s 885 9 Oty gk 3 43200 (JoLo o6

Al edls R ulBT ‘_g‘).} ‘) w‘b 8 ,,.oj

e Sl oz JSie (5550 (Sl g 5

5 Ay cenls e ol JSiie (pl b les
sbe cdld 5550 ol 136 g j9h (S
g0, Shoe jualS ay e oLS 6LQM}31 Slgilie



Oy 5 5Bl g, [y 3 0aiSe ST Cumo (55, (G908 T ]

5 A S5 ¢ JorwsS pozd Sial; 8l L ailys o
55,5 a9l padgulio il 3l el cs oLS 3 i
Sl Comezr 4z BB jsb 4 dylyl ul (o oS

A els

S S plp yo a8 Foliie g 4y azgi b

oo s Lle)] gl it bl ialel ol 4o
993, b plB)lasiy b aulie )0 o o5
Jlie 5o Jooio g 0o S iclin 0 Sles
A wilel oo bl sl g Cl 0aiSee BT Ll i
Lo dm )58 ()] )0 dly &S o pde g dangs
&) e Hpbol) s 4y STaS S
lr 3 polie GladssS (ogas 3 )l slajls
S s Sps— 2l a5 015 D52y (558 A

=

S8

08, 4 o 2alS 0s,046/3 (S o pow
A b5 Yoo Lo 200 (5598 e o g arnils sals
SalS csl ol Caman 00,0 65/4 i (euow
Sy50 08, 10 il olaxi g, 00,le> ;o el s
200 4150 100 50 slas o e ,o anlllas
9812 5311 3715 55 a5 quuows 90, IS Vgo Lo
Ol 58 iomen Cwl ails el ws,s 100
S92 S-S50 5 (2B lejl Glo o) (Guio
slacanlio o o 5)90 (25 Ol plis ad S
a0yl gl e L oS slacdl o a4l
L =5 oo obeml 5l ey 55, cte po a5k
yeky ¥ 0 Lo 200 5150 100 S0 slales
3711 2618 55 au JguuwsS lgime bawgia
33/4 28/6 22/5 lbasegds wo,0 51/4 44518
2413 42012 1717 A15/1 s g a—0,037/6 4

o oplpls (Qietal, 2015) cél il ooy

1383 Jlus 5,5 50yl (o 30 00 Sl dusy ol 55 oo 0o T 051557 9 3 S il g 1 325 -1 Jgurr

Sy 50 SIb dudw Spyoath  aigr )0 gy (Kg/ha) s ,Sdes solil azye Ol gl
0/06 0216 " 0/010 " 279492 3 Sl SS
023 ™ 8389 ™ 0/014 "3 89827317 "* 5 sl
0/02 01590 0/040 8982736 15 oLyl
18/03 15/11 31/57 26/3 CV (1)

Lo u.;.uO/Ol zhw ;o *k

S e 0/05 zhw 5o * Sl g 2 NS

Tl 30 (SG1D gy A g () 3O B ClaS dudy il PB4 40 e BT 15155 g 8 )Shos (paSileo dumlio —2 Jou

1383 Jlo 55,5 50 /5

Sy 50 S o Sy y0 ai W1 3O gt (Kg/ha) s Slos sy o)
08 Db 6/7 a 061 a 1952 b 43200
18 a 514 be 067 a 3094 ab ol
1/1 ab 6/5 ab 064 a 2527 ab Jolo
04 c 218 d 053 a 2885 ab RV
07 b 4/4 0/60 a 2868 ab 39kias
06 b 47 ¢ 0166 a 3287 a 9,55 3>

A1 518 09,5 G 0 g5kl Ll eanal oo S it By G 0 JBlas a5 gt ya o slael S

61



VFeT ()) ojlons (1) > ol 4y glasddg 3y alomo

1384 Jlu (5,5 50 y3 (o 50 oidd oS Ay o)1 50 ien 00iSio ST o515 3 0 ;has il g 41 5205 -3 Jgurr
Sy 50 SIb swhw Sy 0 Al Wgr 5 gt (Kg/ha ) s jShos sol3l 4z 0 O s’ 2sbio

0136 n.s 19 n.s 0/006 n.s 6558688 n.s 3 LSS
0/03* 20/8 ** 0/049 ** 347962/1 n.s 5 O
0/09 516 0/012 322226/7 15 ol
16/49 2716 21/6 2212 - Cv (1)
S gixe 0/01 zhw jo= *k S g 0/05 zhw jo= * o Gxe ne=NS

Tl 53 SGIS hgy 4 yo 0y 5 o Sl Ay Lilisko e8] 50 o ST 15155 9 0 Slos (pSilio A lio -4 Jgur
1384 Jls 55,5 45 /5

S 50 S s S 2 b W92 0 et (Kg/ha) s ,Sdese ay el
1/8 ab 8/8 ab 0/57 a 2791 a 43200
1/7 ab 10/7 a 0/50 a 2556 a silew
1/8 ab 912 ab 0/63 a 2224 a Jolo
1/7 ab 42 b 031 b 2852 a S
19 a 8/8 ab 0/54 a 2172 a 9
19 a 9/8 ab 054 a 2742 a 5,55 5>

10 518 09,5 S5 0 (gslel Ll 5l eail go S i By G 0 JBlas a5 g yo 0 olael: S

OS5 10 83-84 la Jlo o 98y 40 0dd S asy b)) 0 e 00iSe ST (ST15 g 0 Shoe oS o (wil,lg 0325 -5 Jgo
S 50 SIb wdw S g0 ah Agy yO Ly (Kg/ha)«))s.l.n.c ‘_gé‘)‘.i 4>,y Ol yui’ 2abco

93/46 ** 1483 ** 1/4** 541237/7 n.s 1 Jle
1/11 3/4 0/04 1153126/8 6 s
2/09** 12/9 * 0,02 "s 339105/8 " 5 o
0129 3/8 0/02 393927/3 30 Js slas
22/58 28165 20/30 23/57 - Cv ()
JIQL;ZMO/OI C.’a....«)b=** )IQG;_MO/OS CJQ...;)\>=* )lasz_mﬁ.é=n.8

2 15 e 10 s SOls by, A e coae 50 e S Ay dilisie plB ] 0 e ST (o515 5 8 Shes S po (p ke duglin -6 Jgax
83-84 Ll 55

SppSbade Syl o1 )0 et (Kg/ha ) 5 ySLos iy o)
25 a 718 a 0/47 a 2768/1 a 43200
22a 6/8 ab 042 a 2408/7 a adw
12b 45b 038 a 294212 a KV
2/11a 714 ab 0/53 a 250812 a J=>Le
2/6 a 79 a 0/44 a 25439 a jERCIw
22a 6/5 ab 0/50 a 28049 a lg,55 9>

5,10 518 09,5 G 50 (g5lel a5l eanil o S yie B G p0 JBlas aS gt o 40 slael 1 S35

&l

1. Abdelraheem, A., Esmaeili, N., O’Connell, M., and Zhang, J. (2019). Progress and

perspective on drought and salt stress tolerance in cotton. Industr. Crops Product. 130, 118—
129. doi: 10.1016/j.indcrop.2018.12.070.

2. Abro, S, Rizwan, M., Deho, Z. A., Abro, S. A., and Sial, M. A. (2022). Identification of heat

tolerant cotton lines showing genetic variation in cell membrane thermostability, stomata,

62



Oy 5 5Bl g, [y 3 0aiSe ST Cumo (55, (G908 T ]

and trichome size and its effect on yield and fiber quality traits. Front. Plant Sci. 12:804315.
doi: 10.3389/fpls.2021.804315.

3. Anschutz U, Becker D, Shabala S (2014) Going beyond nutrition: regulation of potassium
homoeostasis as a common denominator of plant adaptive responses to environment. J Plant
Physiol 171:670-687.

4. Arora S (2017) Diagnostic properties and constraints of salt-affected soils. In: Arora S, Singh
AK, Singh YP (eds) Bioremediation of salt affected soils: an Indian perspective. Springer, pp
41-52.

5. Brattsten LB (1988) Enzymic adaptations in leaf-feeding insects to host-plant
allelochemicals. J Chem Ecol 14(10):1919-1939. doi: 10.1007/BF01013486 PMID:
24277103.

6. Celorio-Mancera Mde L, Ahn SJ, Vogel H, Heckel DG (2011) Transcriptional responses
underlying the hormetic and detrimental effects of the plant secondary metabolite gossypol
on the generalist herbivore Helicoverpa armigera. BMC Genomics 12:575. doi:
10.1186/1471-2164-12-575 PMID: 22111916.

7. Du L, Ge F, Zhu S, Parajulee MN (2004) Effect of cotton cultivar on development and
reproduction of Aphis gossypii (Homoptera: Aphididae) and its predator Propylaea japonica
(Coleoptera: Coccinellidae). J Econ Entomol 97(4):1278-1283. PMID: 15384338.

8. Fahad, S., Chen, Y., Saud, S., Wang, K., Xiong, D., Chen, C., et al. (2013). Ultraviolet
radiation effect on photosynthetic pigments, biochemical attributes, antioxidant enzyme
activity and hormonal contents of wheat. J. Food Agri. Environ. 11, 1635-1641.

9. Gao F, Zhu SR, Sun YC, Du L, Parajulee M, Kang L, et al. (2008) Interactive effects of
elevated CO2 and cotton cultivar on tri-trophic interaction of Gossypium hirsutum, Aphis
gossyppii, and Propylaea japonica. Environ Entomol 37(1):29-37. PMID: 18348793.

10.Guo JY, Wu G, Wan FH (2013) Effects of high-gossypol cotton on the development and
reproduction of Bemisia tabaci (Hemiptera: Aleyrodidae) MEAML1 cryptic species. J Econ
Entomol 106(3):1379-1385. PMID: 23865205.

11.Hagenbucher S, Olson DM, Ruberson JR, Wackers FL, Romeis J (2013) Resistance
Mechanisms Against Arthropod Herbivores in Cotton and Their Interactions with Natural
Enemies. Criti Rev Plant Sci 32:458-482.

12.Hagenbucher S, Wackers FL, Wettstein FE, Olson DM, Ruberson JR, Romeis J (2013) Pest
trade-offs in technology: reduced damage by caterpillars in Bt cotton benefits aphids. Proc
Biol Sci 280 (1758):20130042. doi: 10.1098/rspb.2013.0042 PMID: 23486438.

13.1gnacio Castellanos FJE-G (1997) Plant secondary metabolite diversity as a resistance trait
against insects: a test with Sitophilus granarius (Coleoptera: Curculionidae) and seed
secondary metabolites. Biochem Systemat Ecol 25(7):591-602.

14.1gbal, A., Dong, Q., Wang, X., Gui, H., Zhang, H., Zhang, X., et al. (2020a). High nitrogen
enhance drought tolerance in cotton through antioxidant enzymatic activities. Nitr. Metab.
Osmotic Adjust. Plants 9:178. doi: 10.3390/plants9020178.

15.Jamil A, Riaz S, Ashraf M, Foolad M (2011) Gene expression profiling of plants under salt
stress. Crit Rev Plant Sci 30:435-458.

16.Khan, M. A., Wahid, A., Ahmad, M., Tahir, M. T., Ahmed, M., Ahmad, S., et al. (2020).
“World cotton production and consumption: An overview,” in Cotton Production Uses, eds
S. Ahmad and M. Hasanuzzaman (Singapore: Springer), 1-7. doi: 10.1007/978-981-15-
1472-2 1.

17.Mauney JR, Stewart JM (1986) Cotton Physiology: The cotton foundation: Memphis.
Tennessee,U.S. A.

18.Ma H, Zhao M, Wang HY, Wang ZM, Wang Q, Dong HZ (2014) Comparative incidence of
cotton spider mites on transgenic Bt versus conventional cotton in relation to contents of
secondary metabolites. Arthropod- Plant Interact 8:1-7.

19.Mao YB, Cai WJ, Wang JW, Hong GJ, Tao XY, Wang LJ, et al. (2007) Silencing a cotton
bollworm P450 monooxygenase gene by plant-mediated RNAi impairs larval tolerance of
gossypol. Nat Biotechnol. 25(11):1307-13. PMID: 17982444.

63



YEeT (V) o5bond (1Y) s oyl Aty (glo g3y almo

20.Naranjo, S, E,. and H. M. Flint. 1995. Spatial distribution of adult Bemisia tabaci
(Homoptera: Alyerodidae) in cotton development and validation of Fixed-Precision sampling
plans for estimating population density. Environ. Entoml. 24:261-270.

21.0rth RG, Head G, M. M (2007) Determining larval host plant use by a polyphagous
lepidopteran through analysis of adult moths for plant secondary metabolites. J Chem Ecol
33(6):1131-1148. PMID: 17492366

22.Pei, Y., Zhu, Y., Jia, Y., Ge, X,, Li, X,, Li, F., et al. (2020). Molecular evidence for the
involvement of cotton GhGLP2, in enhanced resistance to Verticillium and Fusarium wilts
and oxidative stress. Sci. Rep. 10, 1-15. doi: 10.1038/s41598-020-68943-X.

23.Qi Wang, A. Egrinya Eneji, Xianggiang Kong, Kaiyun Wang, Hezhong Dong. 2015. Salt
Stress Effects on Secondary Metabolites of Cotton in Relation to Gene Expression
Responsible for Aphid Development. PLOS ONE. DOI:10.1371/journal.pone.0129541.

24.Romeis J, Shelton A M, G. K (2008) Integration of Insect-Resistant Genetically Modified
Crops within IPM Programs. Springer, New York 159-194.

25.Saddige Z, Javeria S, Khalid H, Farooq A (2016) Effect of salt stress on growth and
antioxidant enzymes in two cultivars of maize (Zea mays I.). Pak J Bot 48:1361-1370.

26.Stewart J, Oosterhuis DM, Heitholt JJ, R MJ (2009) Physiology of Cotton: Springer
Science+Business Media.

27.Stipanovic R, Lopez JJ, Dowd MK, Puckhaber LS, Duke SE. (2006) Effect of racemic and
(+)- and (-)-gossypol on the survival and development of Helicoverpa zea larvae. J Chem
Eco 32(5):959-968. PMID: 16739016.

28.Sumaira A, Rashida P, Sobia C, Ghazala Y, Mehmood MA (2011) Role of secondary
metabolites biosynthesis in resistance to cotton leaf curl virus (CLCuV) disease. African J
Biotech 10(79):18137— 18141.

29.Sun, F., Chen, Q., Chen, Q., Jiang, M., Gao, W., and Qu, Y. (2021). Screening of key
drought tolerance indices for cotton at the flowering and boll setting stage using the
dimension reduction method. Front. Plant Sci. 12:619926. doi: 10.3389/fpls.2021.619926.

30.Theis Nina, Lerdau M (2003) The evolution of function in plant secondary metabolites. Inter
J Plant Sci 164:93-102.

31.Wang X, Howell CP, Chen F, Yin J, Jiang Y (2009) Gossypol—a polyphenolic compound
from cotton plant. Adv Food Nutr Res 58:215-263. doi: 10.1016/S1043-4526(09)58006-0
PMID: 19878861.

32.Wink M (2003) Evolution of secondary metabolites from an ecological and molecular
phylogenetic perspective. Phytochem 64(1):3-19.

33.Yi F, Zou C, Hu Q, Hu M (2012) The joint action of destruxins and botanical insecticides
(rotenone, azadirachtin and paeonolum) against the cotton aphid, Aphis gossypii Glover.
Molecules 17(6):7533— 7542. doi: 10.3390/molecules17067533 PMID: 22710827.

34.Zhang, H., Zhu, J., Gong, Z., and Zhu, J. K. (2022). Abiotic stress responses in plants. Nat.
Rev. Genet. 23, 104-119. doi: 10.1038/s41576-021-00 413-0.

35.Zhang, L., Ma, H., Chen, T., Pen, J,, Yu, S., and Zhao, X. (2014). Morphological and
physiological responses of cotton (Gossypium hirsutum L.) plants to salinity. PLoS One 9,
€112807. doi: 10.1371/journal.pone.0112807.

36.Zhang, Z., Zhu, L., and Li, D. (2021). In situ root phenotypes of cotton seedlings under
phosphorus stress revealed through rhizopot. Front. Plant Sci. 12:716691. doi:
10.3389/fpls.2021.716691.

37.Shah Saud and Lichen Wang. 2022. Mechanism of cotton resistance to abiotic stress, and
recent research advances in the osmoregulation related genes. Review Plant Science 2022.
DOI:10.3389/fpls.2022.972635.

64



