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Effects of salt stress on growth of island cotton seedlings

Amangul'Mambetalel , WANG Li-hong1 , ZHENG Hui', ZHANG Ju-song1 , TIAN Li-wen®)
(1. Xinjiang Agricultural University/ Research Center of Cotton Engineering, Urumgqi, Xinjiang 830052, China;
2. Institute of Economic Crops, Xinjiang Academy of Agricultural Sciences, Urumgi, Xinjiang 830091, China)

Abstract: A pot experiment was carried out to explore the growth and photosynthetic characteristics of 7 island cot-
ton varieties (including XH16, XH20, XH24, XH25, XH28, XH34 and XH35) under salt stress (0.6% NaCl), so as
to provide a theoretical basis for the cultivation of island cotton and breeding of salt-tolerant varieties. The results showed
that, under 0.6% NaCl salt stress, the germination rate, plant height, fresh weight per plant, dry weight per plant,
chlorophyll content (Chl), net photosynthetic rate ( Pn), intercellular CO, concentration ( Ci), stomatal conductance
(Gs) and transpiration rate ( 7r) were decreased, while the plant water content, soluble sugar (SS) content, soluble
protein (SP) content and malondialdehyde (MDA) content were increased. Under the same condition of salt stress, the
plant water content and MDA content were lower while the content of SS and SP were higher in XH24, XH34, XH28 and
XH35 than those in the other 3 varieties, showing a good tolerance to salt stress. It was also found that 0.6% NaCl salt
stress affected the height, fresh weight, dry weight and water content of seedlings more than the seed germination rate of
island cotton. The decrease of net photosynthetic rate in leaves of island cotton seedlings might be caused by stomatal
limitation factors. All the tested island cotton varieties showed a rather good tolerance to salt stress, except for XH20.

Keywords: salt stress; island cotton; seedling growth; effect
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Fig.1 Effect of salt stress on seed germination of island cotton
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Fig.2 The growing situation of island cotton under salt stress
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Table 1  Effects of salt stress on growth of island cotton seedlings
s Lb B Bk /em fif /g TH/g THIR B K=/ %
Variety Treatment Plant height Fresh weight Dry weight Plant water content
CK 20.40 £ 1.02a 2.14+£0.67a 0.26 +£0.05a 0.87+0.03a
XH16 5
0.6% 13.95+1.04b 1.62+£0.39 0.12+0.18b 0.93 +0.00b
CK 14.84+1.12a 1.76 £0.45a 0.22+0.03a 0.86+0.04a
XH20 5
0.6% 9.37+0.93b 1.23+0.12b 0.06+0.03b 0.96 +0.02b
XiDa CK 14.30+1.21a 2.04+0.11a 0.19+0.02a 0.91+0.0la
=3
0.6% 12.14 +1.30b 1.94+0.32a 0.14+0.02b 0.93+0.02a
CK 15.49 £ 1.33a 1.77+0.54a 0.20+0.02a 0.87+0.04a
XH25 5
0.6% 11.12+1.28b 1.36 £0.34a 0.11+0.02b 0.92+0.01b
CK 18.42+0.97a 1.93 £0.56a 0.21+£0.02a 0.88+0.03a
XH28 5
0.6% 14.72 £ 1.04b 1.77+£0.22a 0.14+0.01b 0.93+0.02b
CK 20.47 £2.59a 2.11+£0.09 0.23+0.04a 0.89+0.02a
XH34 5
0.6% 16.90 +2.00b 1.97£0.35a 0.16 £0.32a 0.92+0.02b
CK 15.59 £ 1.44a 1.67+0.42a 0.17£0.02a 0.88+0.03a
XH35 5
0.6% 11.57+0.92b 1.30+0.10b 0.09 +0.00b 0.95+0.01b

T FPIARFE/NG FBE abc FRAFELALIZEFBE(P<0.05), T,
Note: The different small letters indicate significance difference (P <0.05). The same below.

2.3 EEXERWLAEM FITE&E(Chl) S E/H
N

MR S EERA R EE AR, oG

VRO RE FH R AZ A o
A0 Xt AN [ ¥ £y A i o 00y 4565 — I
RO LA 20 A 2 dn] L, 6 16 B A i



124 TR A AT

o535 &

XTER A B SN A | — 35, &0t 0. 6% Eh A G
M 4R a &4 (Chla) 442 b &5 (Chlb)
SR E S Chl(a + b) 3 B I T XH24
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4.41% ,Chla B INIE 5 CK AH EL A X 3 2 2K
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Table 2 Effects of salt stress on chlorophyll content

in leaves of island cotton seedlings

2% a &£ b R
(=}
””ﬂ I Chl a Chl b Chl(a+b)
Variety Treatment . . 4
/(mg-g™") /(mg-g™") /(mg-g™")
CK 2.62£0.07a 1.22+£0.05a 3.84+0.02a
XH16 5
0.6% 2.37+0.20a  0.95+0.06b 3.32+0.11b
CK 1.72+0.08a  0.70+£0.06a 2.42+0.02a
XH20 5
0.6% 1.40+0.26a 0.49+0.01b 1.89+0.25b
CK 1.98+0.57a 0.74+0.02a 2.72+0.08a
XH24 &
0.6% 2.07+0.00b 0.77+0.18a 2.84+0.18a
CK 2.02£0.00a  0.68+0.02a 2.70+0.0la
XH25 5
0.6% 1.83+0.02b 0.55+0.0lb 2.38+0.03b
CK 1.71£0.0la  0.49+0.18a 2.20%0.17a
XH28 &
0.6% 1.56+0.03b 0.42+0.05a 1.98+0.06a
CK 2.25£0.04a  0.85+£0.0la 3.09+0.03a
XH34 5
0.6% 2.11+0.18a 0.76+0.04b 2.87+0.22a
CK 1.83+0.04a  0.5920.03a 2.42+0.07a
XH35 5
0.6% 1.66+0.03b 0.48+0.02b 2.14+0.02b
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HZERARIRB W E KT &S Rz b L, 78
ERIETF R RGN B R XH20 5, 5 CK AH L
TF%41.28% ; XH16 5K Z, T RN 33.42% ; XH25
2 XH35 5\ XH28 5 Fl XH34 543 3 T [ 31.08% .
30.13% 24.93% F1 18.43% .,

NaCl #5 Wp 360 5% W0 13 5 Al & BB (R) €O, Wk B
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Table 3  Effects of salt stress on photosynthetic gas exchange parameters in leaves of island cotton seedlings
sl i bosiil LB (Pn) JaE] CO, I (Ci) LT (Gs) FeE A (Tr)
Variety Treatment /(pmol.m’z's’l) /(‘u,mol'mol*l) /(mol*m~2+s571) /(mmol*m~2+s~")
CK 7.42 +0.66a 271.40 +29.93a 89.20+8.73a 2.96 +0.36a
XH16 5
0.6% 4.94+0.95b 229.60 + 8.50b 34.60+4.72b 1.50 +£0.35b
CK 6.54£1.45a 305.60 +5.98a 170.40 + 37.56a 4.24+0.51a
XH20 5
0.6% 3.84 +0.46b 254.20 + 16.24b 77.80+9.86b 1.50+0.14b
CK 6.64+£0.73a 289.00 + 15.38a 101.00+9.11a 2.32+£0.29a
XH24 5
0.6% 6.88 £0.95a 262.60 + 17.29b 92.20 £21.29a 2.62+0.13b
XIDS & CK 6.50+0.64a 272.64 +39.97a 92.80+4.49a 2.46+0.34a
=)
0.6% 4.48+0.73b 233.20 +20.79b 42.80+6.38b 1.34+0.27b
CK 7.54+0.54a 282.80+22.17a 77.20 + 14.38a 2.66 +0.60a
XH28 5
0.6% 5.66 +0.56b 250.00 + 14.35b 53.40 £ 8.41b 1.92+0.30b
CK 7.38+1.44a 313.00+17.33a 87.00+16.11a 2.12+0.22a
XH34 5
0.6% 6.02+1.04a 283.40 + 13.30b 84.60 £ 4.16a 1.76 +0.24b
CK 6.24+£0.72a 323.60 + 18.64a 118.40 +21.55a 2.28+0.37a
XH35 5
0.6% 4.36 +0.56b 285.20+17.33b 69.20 + 14.86b 1.38+0.11b
Yo, FEL 5 AT, 7E 0.6 % SRIMA T, 16 5 1 4l i i
’ BCK mMo0.6% s N —1
~ 18} Frr i) MDA & B XA AR FREESG . 72 R AR 3R
161 N Vo N
w_14f HAZAET, S A Z ] BT L, XH35 5 XH25 5
&3 N oy e
=212 XH16 ‘51 XH20 M )i~ MDA % 8 48 45 {25, 5 %
xS VT N
s008) TEHH HL 20 S0 30 T 18, 649% . 29. 38% . 52. 69% Fil
% ool 63.63% ;1T XH28 5 . XH34 5 Fil XH24 S {8 411 T
© 02 17.71% .9.86% 11 4.68 % -
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Fig.3 Effects of salt stress on SS content in
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