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Physiological responses of different cotton cultivars ( strains) to salt stress
and salt tolerance evaluation
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Abstract:  Sali-tolerant cotton cultivar Zhong H177, strain Zhong JO710 and salt-sensitive Xinluzao 74, Zhong
J0102 were used as the test materials by field micro-control experiments to study the effects of soil salinity stress on physio-
logical and biochemical characteristics of different cotton cultivars (strains) , and related salt tolerance evaluation was car-
ried out. The results showed that proline content in the leaves of salt-tolerant cotton cultivars was significantly higher than
that of salt-sensitive cotton cultivars (the former was 1.31 to 4.14 times as much as the later) , but malondialdehyde content
in the leaves of salt-tolerant cotton cultivars ( strains) was significantly lower than that of salt-sensitive cotton cultivars ( the
former was only 52.73% to 66.26% of the later). The soil and plant analyzer development (SPAD) value and photosynthet-
ic parameters( net photosynthesis rate, stomatal conductance, intercellular CO, concentration, transpiration rate) of salt-

tolerant cotton cultivars (strains) leaves were significantly higher than those of salt-sensitive cotton cultivars. The Na* con-

tent in stem, Na" content in root, K content in stem and
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HESWE  F5 T SFL T H (2016YFC0501406) K'/Na" in aboveground parts of salt-tolerant cotton
EBEN A 15(1994-) 40, Figm B A -, ETMNESM R cultivars (strains) were higher than those of salt-sensitive
H 5%, (E-mail ) 15739333226@ 163.com cotton cultivars. The salt-tolerant cotton cultivars ( strains)

BIHUEE SRR, (E-mail) 2h2000@ 126.com could maintain high photosynthetic capacity and K*/Na*
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balance, slow down the increase of malondialdehyde content and enhance salt tolerance of cottons. The results of principal

component analysis and grey relational grade analysis showed that photosynthetic indices, SPAD values and antioxidant en-

zyme activities in salt tolerance evaluation of cottons could be used as important identification indices. According to the e-

valuation results, Zhong H177 shows good salt tolerance at seedling stage among the tested cotton cultivars (strains).
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Fig.1 Effects of salt stress on osmotic regulating substances in leaves of different cotton cultivars( strains)
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Fig.2 Effects of salt stress on soil and plant analyzer development ( SPAD) value and malondialdehyde (MDA ) content in leaves of differ-

ent cotton cultivars( strains)
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Fig.3 Effects of salt stress on photosynthetic characteristics in leaves of different cotton cultivars( strains)
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Fig.4 Effects of salt stress on antioxidant enzyme activities in leaves of different cotton cultivars( strains)
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Table 1 Effects of salt stress on Na* and K* contents in organs of different cotton cultivars( strains)
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Table 2 Weight coefficients of single index of different cotton culti-

vars ( strains)

DR IO REA Bzt DEEI

F ST MDA 0.07
SPAD i 0.07

CAT &1k 0.08

P, 0.08

G, 0.08

C, 0.08

T, 0.07

IR CHEFE 43 BT SP i 0.05
SPAD 1 0.06

POD 75 PE 0.05

P, 0.06

G, 0.05

C, 0.06

T, 0.06

MDA : N ¥ ; SPAD fBL: HIS 4 3 55 Bk 5 CAT . s S AL SR8 ; POD < i
SALYIRE; SP . AIA TR BT P, WO A BUR, 6, LRI € i
6] COL ML T, . ZRHE A

#x3 HEABELRMW(RR)ERNEBEERIF
Table 3 Correlation degree of tested cotton cultivars( strains) and

related ranking

AL (T FR) ' rHEF
T H177 0.81 1
il 74 0.68 3
# J0710 0.71 2
1 Jjo102 0.66 4

r' R ORI PRI

3 1 e

3.1 AEmMEmBERM(MER)SEFTREM
SUBRENER

— AL, REPR RE A8 1 1 AR B2 i R T ) ROk
HCGTER " BRI R WY R L, 1 R A
PRIGES TR ERAR ) it ol o R o 5 e ) MR R
U BLAYTR R D AR AL, AEASHIESE Hh [ & B,
TRARAE AR AR (A 2R ) AR v A i R
o T ERBEURAR AL b B, SR WA SR haa R i S AR AR
Tl R BOFR BA A T HAE R B R RO HTIE . FEAHIESY
Had A B, IR ER AR AL R Bl (il 2R ) 5 ER SRR AL i Bl
[ B35 325 U 15 W 0 22 S A A — B0, Hob SR AU
AEAR PRG-I 74 i Fr F A Al R R S R T
Bl i R T ER AR AL AR R R H177 SRR AL
Al R JO102 I rp i Al R 2R S B AT PR
N AR TR ER AR AL A Bl (i 2R, T RERE T
2 FlER BB AL RO R Y i S2 M AR R Y T
FRWPA I B PR T Na®id 18, (4535 P 580 AR R
2, 1A A TR T AR i S A N



834 o9 &b 2 W

2020 4E & 36 % 4 W

TRERBLRY ) FEARBEGE R T ERAR AL A AR (A R )
(A RSN 2o 484k = P9 R e IR T R AR
Pl FERRFE D OASE R, REAE 2 SOD .POD FI CAT
TEPER AR (R B8 5 A B WL A A KT DL B 16 M
AP ARG X AS [ AR AR LRl (L ER) iR
SOD &1k POD W& 1N CAT 3% MBI BF 9T & 30, £k 8L
JEAR A b il 5 T R AR AL 5L B (5L R ) BT AL B
PEEAT A7) 19 28 b 35 Tt SR AR A6 & Al (A R ) 1Y
SOD I&YER EH POD {E AR, Al REH T R iy
SOD {EH K, RECB AN E F AR (0,7 ) EL
AR H,0, , NI T POD % 1 ; T 5 A 46 &
Flr (5 22 M oY CAT 396 1 ) i 251G T 6 A0 B
A Al U B AT N 38 2L Tt ER AR A6 S TR A ]
FFFE2E 5 At — A5 Ud B SR AR AL AL R (R )
R HUSARAE SRR R ER A 1 AP E S
3.2 ARMMEBEMT(RER)LENENER

ARHFGE R IR, Fh 0 254 T SR SRR AL SRR
HESE(P, .G, CHT,) AL T T R AR AL & Fh
(FR) I HIR 0 & S BRI HOL A1 ES >,
XA R 520 32 AR BAE 2 A Jr i . AL &R
FHESFLRE P LR 2 380 C FRAR, dE il
e Al %, AR AL IR il — M &= 51k ¢, Tt
w T RIS ERBUBHRAE SRR P, LG RN C,
Ak — 3, UL BUBAR T S A G A R R B A7
AL ARE IR, SR AN A5 S B AE A PR, 7E R aa
TOGA AR T REZ B SFLE R ), A
WS Th I ERAR AL A (A R ) 18] P, (G AT C A8 AR T
A—3, xRS AL R RGBT A AR
SRR (R ER ) I R I G 2 2 T A UK
FAG s A Jf Bt 2R & s AE M SR AR AL S Fh (S R)
(AR 3 22 5, DB I S AR A Sl (5 R ) i
$em B B ROCEERIR RIS A 8 %, 9F B P,
(478 Ak T B[R] B A2 2 S FLIR R AR AL R e,
3.3 AREMERERT (@FR) X EFFENE
=R

ERIA T K Na® A K K B HEH 745
TEEH, MR B 3% 1Y S 2R A el i il
Na" [a] 3 _1- ¥Rz f ot HIEZEn B Kk,
FEABFE Y Tt ERAR AL SRl b H177 R 35 8 oAt
FRAE SRR (2R PRRE TR Na™ i R HAR R P
() Na* 75 it e T4 L8640, R HAR IO 8 T K
Na* 98/ T Na* [ i #8530z %0 , I TTss 1 X4

IR, OIS R, A8 i K/ Na' 24 AL
fifER ST — A F B R AR AEAHIR S o i
EARAEAL Z 1 J0710 It AR Na® K™ LT
ERBURBARAL S Tl b L 74 (H G HE B3R 00 K/ Na®
AR AR AL S AT R R 74 =, X AT RE S TR PR
BEERBUE A HLHI 2 5 K Na" %2, A &
AT X K Na® BIMIRE 1725  FEARBF 5T, T
AL RN (TR ) FISR U IE AN 2 B KT
K /Na' RIS I 2 22 5, SRR I Ry i £h A 6
A A (R ) B TR U AL AR AR BI ER AR AL
(AR AEASE 1T PR HFIK Na* 3 K ORZERE B B 1)
3.4 IRIEE AR R EIEM

B JoIR 00X AR A ) 5 e SR IRAE B B PR Y B
FRG E DA 1R B s 757 4 T Y o T &
HEGH P A AN R AR AE AR (R ) BT ER 1 | 7 23
i SR A OGN Z SR A TLR A Y . EAE
G Gl X 4 AR EI R AR SR (A R ) 19 21
AHHCHE AR S P & IR, A S8 SPAD {H Al
CAT 11 . POD T HEAE LT ER PR PFh i B9 AR R 2L
B, 22 K SE AR R AR S WA AR i i b | PRt T DA
SCIERN )\ RN R R et = R A a3 &
PUAA AL BT P S 1 SR AR A6 A i SR D it
A3 53 BT R €8, DG I B 3 AT vk R A T AR AR T e
LEATEMY AR R AL S b (5 R ) BT R R PP A
BN G B R A JE AE S B AR T RN AR AR 1Y
fiif S PP T A I Tk

4 45

FEER M FREE R, AR i A A 2 R Ok
YR Fomt R OE A BE ), IRl A 3l i 4R S KT /Na™ |
BARAN R RO = F B R . SRR Rk
FAAEAH EE , it £ A A2 1 2 0 R 88 i 16 & g ) Al
K*/Na*, 33 32 5040 0 B i AU 66 G 1K 3 23 B vk
PATEE AT & B, TR MDA T bn T A e A8 5
SPAD {8 A 48 Ak 1 35 7k 7T 1 g 3 A 48 R 8 g
It A% s BRI S A (R R)
H177 e B SR e ar

SEWK:

[1] MUNNS R,GILLIHAM M. Salinity tolerance of crops-what is the
cost? [J]. New Phytologist,2015,208(3) :668-673.



A WA ANTR] G R (hER ) AR AL X R 3 ) A S 1o % Tt T 1 DA 835

(2]

(8]

(9]

[10]

[11]

[12]

[13]

Je AR A B A, AF. BRI B 3 e A
BRI [ 1], L3R4l AR, 2015,43(3) :85-87.
ks, hEER B BT IR R S R[], B3R,
2008,45(5) :837-845.

KONG X Q,LUO Z,ZHANG Y J, et al. Soaking in H,0, regulates
ABA biosynthesis and GA catabolism in germinating cotton seeds
under salt stress[ J |. Acta Physiologiae Plantarum, 2017,39(1) ;2.
WANG N,QI H K,SU G L,et al. Genotypic variations in ion ho-
meostasis,, photochemical efficiency and antioxidant capacity ad-
justment to salinity in cotton ( Gossypium hirsutum 1.) [ J]. Soil
Science and Plant Nutrition,2016,62(3) ;240-246.

B i g - SESCHRR ) ENLLT KR B AE. BRI X B A
LA ()], T 5 RIS, 2017,35(2) ( 121-
126, 200.

X8 R 55 B . RRAL AR AEAS [ e BE R I8 T Y 2E
HEI[)]. HERAE,1995,22 (9) :16-17.

RBEAR,E B, P SF. EUNE XA C A R A A i
FREGEZMALT]. FPIEMRAE,2013,40(6) :24-26.

FEWWE, KB XN, 5. B0 XA [ i kAR AL 1 A
KA TR TR E /A ma [ )], Wil R 2= (&
A S A RFERR) ,2017,43(3) :273-280.

SEKMEN A H, OZGUR R, UZILDAY B, et al. Reactive oxygen
species scavenging capacities of cotton ( Gossypium hirsutum) cul-
tivars under combined drought and heat induced oxidative stress
[J]. Environmental and Experimental Botany,2014,99.141-149.
ASHRAF M Y,AHMAD S. Influence of sodium chloride on ion ac-
cumulation , yield components and fibre characteristics in salt-toler-
ant and salt-sensitive lines of cotton ( Gossypium hirsutum L.)[J].
Field Crops Research,2000,66(2) ;115-127.

IBRAHIM W,QIU C W,ZHANG C,et al. Comparative physiologi-
cal analysis in the tolerance to salinity and drought individual and
combination in two cotton genotypes with contrasting salt tolerance
[J]. Physiologia Plantarum,2019,165(2) :155-168.

LI R L,SHI F C,FUKUDA K, et al. Effects of salt and alkali stres-
ses on germination , growth , photosynthesis and ion accumulation in
alfalfa ( Medicago sativa 1..) [ J]. Soil Science and Plant Nutri-
tion,2010,56(5) :725-733.

ALAMIN M,ZENG D D,SULTANA M H,et al. Photosynthesis, cel-
lulose contents and ultrastructure changes of mutant rice leading to
screw flag leaf[ J]. Plant Growth Regulation,2018,85(1) ;1-13.
WolEDT R M BT - SRRy A N T I R B AR AR
B AT S M R AR AR e [ J] . P AR B2, 2014,
47(7) :1290-1300.

B o BTATERSOE - BIARERAE T, A R 6 OCHK B R
TEQC TR i A 252 VR i i (D). v E AR AR, 2018, 45
(4):19-21.

R AEY A B SR S (M.
2006 :142-228.

XA R, BRI, B, 45, NaCl [ b (28 TR0 A3 7 1 %
A A B[] b EMCRME Y 24k, 2017,39(3) :351-

U T S BT A

[19]

[20]

[21]

[22]

[24]

[29]

[30]

[31]

[32]

[35]

[36]

359.

hutde BT BR A A IR XN 3R A NG I A
TP L) ] VAR LR, 2012,28(6) £ 1300-1305.
R AR, A 0,5 SR NOASIRT S AR A i AR
BREBPERIIEL)]. AEA A, 2018,47(1) :19-26.
Hoouk,tR NI ERHESR, AL R RIVR B R A X B4 AR K
A AR AR ] VLA A4, 2014,30( 1) 172-177.
PAYTON P, WEBB R,KORNYEYEV D, et al. Protecting cotton
photosynthesis during moderate chilling at high light intensity by
increasing chloroplastic antioxidant enzyme activity[ J]. Journal of
Experimental Botany,2001,52(365) ;2345-2354.

TANG L L,CAI H,ZHAI H,et al. Overexpression of Glycine soja
WRKY20 enhances both drought and salt tolerance in transgenic
alfalfa ( Medicago sativa 1..) [ J]. Plant Cell Tissue and Organ Cul-
ture,2014,118( 1) ;77-86.

VPHEME , B 2 RIR, 45, S S SR aa T 2 AR A 0T i
VLRGPP S OCHE A PR bR A [ T ] ARAE A1, 2018,
30(3) :231-241.

A%, BAE. YRGBT IR T]. WAL,
2004(11) :30-33.

TIEH X L, A%, NaCl P XA [l i b 1 7K A i s
APRRRAE OGS AR R [J]. AR 24, 2019, 40
(5) :882-890.

FKIGEDE /NI, ZRELH, 55 NaCl Wl 6 AN [A] (A il 3R AR it
PotaERIMEm 1], 355 ,2017,37(21) :7258-7265.
SRR , 7 e, TR 5. NaCl W ae X 5 b 25 it AL RRAE |
SRS SER A Y B R [ )], o A 2544, 2018, 29
(12) :3949-3958.

CHEN M,YANG Z,LIU J,et al. Adaptation mechanism of salt ex-
cluders under saline conditions and its applications[ J]. Interna-
tional Journal of Molecular Sciences,2018,19( 11) ;3668.

B %, APEAL, A . AN Ca®t (ABA M H, PO, X ER B
Jo3B G ARSROSE D] I A 541, 2000, 11(6) :889-892.

EOT L ONE RS SN AL KR Nat B TR
PR ER A AR BBLHI [T ). ARAESA4R ,2015,27(3) :208-215.
BOSE J,SHABALA L,POTTOSIN I, et al. Kinetics of xylem load-
ing, membrane potential maintenance,and sensitivity of K* - per-
meable channels to reactive oxygen species: physiological traits
that differentiate salinity tolerance between pea and barley [ J].
Plant, Cell & Environment,2014,37(3) :589-600.

SHABALA S, BOSE J, HEDRICH R. Salt bladders:do they mat-
ter? [J]. Trends in Plant Science,2014,19(11) :687-691.
SHARIF I,ALEEM S,FAROOQ J,et al. Salinity stress in cotton:
effects ,mechanism of tolerance and its management strategies[ J .
Physiology and Molecular Biology of Plants,2019,25(1) :1-14.
wOME AR B SR IEA T AR AL Sl X AP U R
A BB R[], Al TARS1, 201,27 (GE T 1) :244-248.
ENrLL RERS, R AE. SNEK IR X ER A N AR AR 4
SeE VR [T]. B4R, 2016, 30(9) :1864-1871.

(FHs 1 )





