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The characters of salt-tolerance at different growth stages in cotton
WANG Junjuan” , WANG Delong, FAN Weili, SONG Guifang, WANG Shuai, YE Wuwei

Key Laboratory of Cotton Genetic Improvement, Ministry of Agriculture, Cotton Research Institute, Chinese Academy of Agricultural Sciences, , Anyang

455000, China

Abstract: Soil salinity is a serious threat to cotton production worldwide, especially in arid and semi-arid regions.
Excessive salts in the soil affect all most the whole living process of a cotton plant mainly through osmotic stress, iron toxity
and nutrient imbalance, and finally leads to reduced cotton yield and fiber quality. Plant response to salinity stress may vary
with genotypes and the growth stages in which the stress is imposed. However, it is still not clear if there exist difference in
salt tolerance among current cotton cultivars at germination and seedling stages. The main objective of this study is to
determine the salt tolerance of different types of cotton varieties. We attempted to develop easy and accurate methods for
identifying cotton salt tolerance and screening genetic materials of cotton, with focus on difference in salt-tolerance of cotton
between salt-tolerant cultivars and salt-sensitive cultivars at different stages during stand establishment.

To achieve this objective, we conducted box and pot experiments at the Cotton Research Institute ( CRI), Anyang,
Henan province in 2009. Seeds of 14 cotton varieties (lines) (sGKzhong980, Lumianyan21, CRI35, Lumianyanl6, CRI
45, Jimian668 , DPlcon215, Handan109, Zhongd04A, Yumian21, CRI12, Yinshuangjia, Zhong9806 and Line44) were
grown in either a box for germination or in a pot containing saline soil for emergence. The germination rate and the leaf
leakage solution electrical conductivity were determined. Two typical varieties ( CRI35 and Tamcot CAB-CS) with different
salt tolerance were also studied at three-leaf age stage. For the germination stage study, the cotton seeds were planted in the
mixture of NaCl and sterilized sand, and incubated in a growth chamber. For the juvenile seedling stage study, the seedling

germinated on wet double layers filter paper towel were transferred to the sterilized sand mixture which contained 0. 4%
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NaCl (w/w), and incubated in a growth chamber. For the three-leaf stage, the seedlings were grown in the non-salt soil
pots in a growth chamber and treated with different salinity level of stress when the seedlings reached tree leaf sage.

The results showed that there were significant differences in salt tolerance among the 14 varieties treated at the
germination stage, with the maximum relative germination rate of 88.6% and the minimum of 9. 1% . The germination rate
of most varieties treated with salt at the juvenile seedling stage showed less difference than those treated at the germination
stage among the 14 varieties, most of their germination rate being higher than 50% . It indicated that seedlings were more
sensitive in germination stage than in juvenile seedling stage. Once the seeds germinated the salt tolerance increased over
the growing time. The most appropriate stage for assessment of cotton salt tolerance was from germination to seedling stage.

Both varieties treated with salt at the three-leaf stage could survive under at least 0. 55% NaCl, but their seedlings
became shorter in length with smaller leaf and shorter epicotyl as the salt concentration increased. The two cultivars also
differed significantly in response to salt stress. The sensitive variety was more severely inhibited than the tolerant one. The
electrical conductance is an indicator of permeability of plant plasma membrane. Higher conductance shows the severer of
intensity of membrane injury. The spatial sites of the two varieties response differed significantly. The salt injury intensity of
different organs was different under the same salt concentration. For the salt-tolerant variety CRI35, the intensity of plasma
membrane injury from high to low was true leaf > epicotyl >cotyledon. For salt-sensitive variety Tamcot CAB-CS, the

intensity of injury was true leaf >cotyledon>epicotyl.

Key Words: cotton; different growth stages; salt-tolerance
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Table 1 The salt-tolerant ability of 14 cotton varieties at emergence stage

AR (FR) AHXS T %/ % 5% 2% 5+ 19 2% 5
Varieties( Lines) Relative emergence rate 5% difference 1% difference
B 21 88.6 a A
AR T 35 87.8 a A
R 16 87.6 a A

1 9806 A [A] 53.1 b B
ST 21 53.0 b B
AR AT 12 43.0 be BC
sGK 71980 37.6 bed BCD
HRAR AT 45 35.9 bed BCD
404 A BT 23.9 cde CD
B 668 21.9 de CD
DPlcon215-7-80 21.2 de CD
CIbeOiy 17.8 de CD
HEH#E 109 10.3 e D

44 5 & 9.1 e D

http ; //www. ecologica. cn



13 TRIE 55 AR T & = =R AT B B £ bk 3723

21. 4% ,ikF) 50% VLR W/NT 75.0% 0946 2 4,5 14 A Fh (R ) B9 14.3% AT 50% WA 9 4y, & 14 4
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e i — DU A AERE R T A T 2 R E A

F2 UANREEB(R) FHMA
Table 2 The salt-tolerant ability of 14 cotton varieties at bud stage

A R %

AEXT H R %

(&) , 5% % 5 1% 2% 53 L) . 5% %5 1% 7 5+

L. ) Relative R o . . Relative i i
Varieties( Lines) 5% difference 1% difference  Varieties( Lines) 5% difference 1% difference

emergence rate emergence rate

HHR BT 35 97.3 a A 404 A i 97.3 a A
44 i & 97.3 a A Rt 21 96.0 a AB
SR 16 94.7 a AB sGK 1980 90.7 ab AB
HEHB 109 86.7 ab ABC TFARAT 12 86.7 ab ABC
AT 668 79.3 be BC 1 9806 A 72.0 ¢ CD
DPlcon215 59.3 d D PR BT 45 57.3 d D
SXU 41.3 e E BA 21 25.3 f F

2.3 WK IR 5 2 T AR LA

RRACH & 155 25 0 A it 0 1 DA — 2 (AR G | i & BT T 60 1 553 1040 s b, 76 2 ST 6 1 A T g R R4
E (B 44 SR FITRRET 12 55 SR UE, AL ZE I S R AR B R RO e AR 1 TR BR T
1 AFREZE I B AR X T 2 L & IR AN, A Y 13 AN SRl (5 &) 2RI RO IR SR PE S KO &, R M AR AN
], 2 S S 0 A B AR M 0% 1. 1—10. 7 %, i A B nT G . 76 B &k 109 0 28 SRR X Hh iRk 3
50.0% LA RIS FIA 4 A AR 35 BRI 16 P 9806 AN[A] &R 21, (5 14 NP (R) 1 28.6% .

FRAEAE -8 (i K ad 72 | S5l £ 2R ARAE T, 3P A 3R 3 BEAR T 4 R /K35, Bt AR K i) T A 46
Pl PGS AR T — 25 W K A B A TS AL AR A BELAS T AR B A — 2598 B, £ 0 vk sy, gl ke, i
TR A K A BE N R 1 S5 T AT 2F , A SE L T e Wl K AE T, T B2 COE AR, LA T — 5 i
IKIRE , £h 0% FLPD ] 2% B R F VRN, T UL BE A — 8 M5 0V B ) 1 b I 5 R i, SRR R S i
A e R T 2 E
2.4 ERIIA AL IS AR AL AN R F SR i AR AL

SRR AL 2 AS R B A a8 AL BRUS 7d RS H TG R TG SR AR Al S S 1 R A A, =
TR N 100% , AL AE L Z =/ 0.55% YR hia . = IIRR B BT 2 3h it I | Bt 5 Eh 1R 1)
BN, R AR R IR IR A A K LX) BB Jp A2 B, PR i AR, I TR R /), L IRl 4 0, R B0 5 A LU R
T EIE . 72 Mg R s AR SRR i SR 22 Rk 3 (P<0. 01) , AN[RIER v - 2 i o 2
SRR P (P<0.01)

F &l 2 AT LA Y, 1 LR S v B A3, A A8 1 I A H S SR 0 T 186, 100 ) 5 200 3o~ 42 200 B A
AR, ER AR TR Y I E R KT R A R L TR B T T SRR B T ik 22
SR 3 (P<0.01) , Ud BHER SRR S b () 7 b EL it 58 & R 1 7 I 20 BB B 25 ) =2 36 2 e 1403, T g
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Fig.1 The relation of cotton salt-tolerant ability at emergence and bud stage
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Fig.2 The conductivity rate ofdifferent parts under different salt concentration
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Table 3 The conductivity rate of different parts of CRI35 under different salt concentration

Al () iilgba HL R P (E
Varieties( Lines) Parts Everage value of conductivity rate
PRI 35 Ht 490. 6A
- i 395.9B
T 206.5C

%4 Tamcot CAB-CS EREE S RE THEMESHIESEILER

Table 4 The conductivity rate of different parts of Tamcot CAB-CS under different salt concentration

Al (&) G0 HL R (E
Varieties ( Lines) Parts Everage value of conductivity rate
Tamcot CAB-CS ot 575.0A

Tt 475.0B
- g 406.0C

3 iFig

AHFFE R AR i 2R B R B BB AR I AR L, A AEAS (7] A= B T £ 1 4 e 25 SR R B A
AU E =R i bR TR R PR R BE A I AT TG 0%, AN R A B I 2 R T R M A B A O
P i p e A0 0 < YIS ZE I > 05 30T, X 55 46 AR (0 R VR A — a2 B AL AR A A A A A
TR ER RE ST AR, Tt f s B TR AR B0 M R s > G 1> ZE I, AR5 Ashraf S5 (B 5E 45
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