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Effects of Salt Stress on Root Morphology and Physiological
Characteristics of Potted Cotton at Seedling Stage

WANG Qinghui', YANG Jiapeng®, XIANG Guangrong’, LUO Jia’, HOU Yinying’,
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(1.Agricultural Mechanization Institute, Xinjiang Academy of Agricultural Sciences, Urumqi 830091 ; 2.Department of
Electrical and Information Engineering, Xinjiang Institute of Engineering, Urumqi 830023 ; 3.College of Pratacultural and

Environmental Sciences, Xinjiang Agricultural University, Urumgqi 830052, China)

Abstract:In order to discuss the impact of salt stress on photosynthesis and nutrient uptake of different cotton
varieties at seedling stage and providing a theoretical basis for cotton cultivation management, salt tolerance
mechanism and saline land improvement, this paper took salt sensitive cultivar (CCRI45) and salt tolerant cultivar
(CCRI35) as materials, and conducted pot experiments to investigate the effect of salt stress on cotton photosynthesis
character and nutrient adsorption. Results showed that salt stress significantly decreased the dry matter accumulation
of cotton root, stem, leaf, whole plant and photosynthesis characteristic. Compared with the CK, the dry matter
weight of whole cotton plant, net photosynthetic rate, stomatal conductance and transpiration rate decreased by 39.1%
~40.1%, 33.9%~41.1%, 34.3% ~36.6% and 27.7% ~28.8% , respectively. The decreasing range of salt tolerant
varieties was smaller than that of the salt sensitive varieties. The salt stress also significantly inhibited the adsorption
and accumulation of N, K and P nutrients, and reduced the content of chlorophyll SPAD in cotton leaves. The
decrease of net photosynthetic rate under salt stress was caused by no-stomatal restriction. Photosynthetic parameters
and nutrient uptake were closely correlated with the resistance of genotype.

Key words: cotton; salt stress; root morphology; physiological property
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1 #R5EFE

1.1 #MRFEFEYE

YT 2014 4 5 A TER R R KRl 5
IR B IR = AT, SR A 1 R5 A it
TR AE S DA R BT 45 ( CCRI4S, 15 88028 0 Fl)
RGBT 35( CCRI3S, i 15 i Fl) | F B 3 4l B
e 2 BAEYIAEGT B2 T £R M 450 2 WA I
Ak, BRI TR R TR RIS, SRS
PRI AP T IAE 18 ~22°C 55 5~7 d )
VERRR B IEH M R R A Gk P AT Ry
Fi o PR R OB R AR R 5 Ak X
T2 iy EL BRI T AR A O i - ) Y R v
Ay bt & Eh Bl 4.8 g/kg B9AE g X BE £
(CK) , &FEhEM 11.3 g/kg BUTE R ER MG £ (salt
stress,SS) , TIEER T LLE ALY FmR R £ o0 &,
P ARSI 47 22 57 AN BLIE, X6 HER A g8 1) L
AL P B 5 pH 8.5, A AL & & 15.1
g/kg, B 54.6 mg/kg, B 6.7 mg/kg, AL
B 208 mg/ kg ; b Hira AR H + 35390 R pH 8.5,
PUR & & 14.3 o/kg, Bl 2 61.6 mg/kg, 1 55
7.8 mg/kg, HALAN 195 me/kg, B5 57 70K % PEkE
TR (AR 20 em, 5 24 em) , BT 10
kg, B3% 2 MK, FFR K B 3 7 E AT e Y, BE R
KEBS I RAE 1 K, B0 Fh B b A5 3% 12
%o NERLELFR AR R (N46% ) | H i BEBRES (P, 0,
46% ) MR R B1 (K, 0 50% ) , B I F0 B0 AR A o 2
B — R A, BUIE 60% it , bR 2% | 5 5 i R 45
FBR R B R 2 BRI 430 R 1.74 ¢ 1.45 ¢ NI
0.67 g, MEK R R 1L, PR EF - 58K 4378 H 1) 45
JKENY 50% ~80%

1.2 #ERESNE

TERRAEI IS 35 d HURR, 4540 B3 SR AR AR
FAERIBR 6 B CBAR 22 MRS E T IR T
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FEAOCE (SR ME 65 S8, HE &A1
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oA 00 N BUAH BT b 2 P KO D' B T
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1.3 HiEsbE

FrAREEE T Excel $E4T BCHE 38 2 40 B 0 1]
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ES 00 3 T
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R 72 bk B9 50
HI 1 AT, Fhr a8 (SS) W& BRI T AR AE
HE 25 R AR ) T B T AR R 3 CK Ak B
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2 R Z A 25 5 AR e RERR Y F(E 3
J7.084 .21.038 1 22.193, #Bik %] T i 2w i

FKF,ZEHh 1,672, 2R AEE, CK 1SS KF
T, CCRI35 #pkT 9 5 i i 43 %1l L CCRI45 275
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Y55 8 G A S R A < S AR S BAE T (P>
0.05) . HEAEAR 56 HAEAS [R) R 23 7K S i ] 35
T 22 5% (P>0.05) , 1 3¢ FAE FH 1k Wtk 2 7K -
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ST N SERT A Y A il AL
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7 SS Ab B R, CCRI3S Pyfignt v SPAD {H i 3 i
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=AU

AR5 T 30 S 3 R TOAR AR 0 O A R
(Pn) (2A) SALTEE(Gs) (& 2B) Rz # AR
(Tr) (K 2C),5 CK M, 43051 F T 33.9% ~
41.1% 34.3% ~36.6% 1 27.7% ~ 28.8% , T ‘i %
P THIE] COLHBE (Ci) (18 2D) % CK #in 1T
17.5% ~32.6% ., WAL FPICIETE CK Ab 3L 2
SS AbFET, CCRI3S Hl A HiR AL T B FZE IS
PR 2 E T CCRI4S, T #8 £: 8 K CCRI3S
HulE] CO, ¥R B E LT CCRI45,

|

®1 TRBSKFETRENTFYRS HIIRE L

Table 1  Dry weight and root shoot ratio of cotton cultivars at different salt concentration.

il H(g)Root(g) ZE(g)Stem(g) I (g) Leaf(g) AR (g) Whole plant(g) AR Root shoot ratio
Treatment CK SS CK SS CK SS CK SS CK SS
CCRI45 0.816 0332 0801 0574 1715  1.120 3.331 2.027 0.32 0.20
CCRI35 0.843  0.647  1.088  0.538  2.547  1.499 4.477 2.684 0.24 0.32
SEHE Mean  0.829  0.490  0.944 0556  2.131  1.310 3.904 2.355 0.28 0.26

x2 BEMERE(FE)

Table 2 F-value for analysis of variance.

Kb i 3 nf Bk o b
Treatment Root Stem Leaf Whole plant Root shoot ratio
437K Salt-level 27.922* 15.991* 38.694 ** 65.535™ 0.569
mhFh Cultivar 7.084* 1.672 21.038* 22.193* 0.273
R/ N2 =}
IRl 5.002 2.780 2.953 1.632 12.529

Salt-level X cultivar

TE: o+ UK P<0.05 KPR, o UK P<0.01 KFEREE,

Note: * indicates significant difference at P<0.05 level, s indicates significant difference at P<0.01 level.
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Fig.1 Effect of salt on SPAD in leaf among
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Fig.2 Effect of salt on Pn(A), Gs(B), Tr(C) and Ci(D) of cotton.

TE AR/ NE TR 3R AN R b B8] 22 57 .3 (P<0.05)

Note ; Different small letters mean significant difference among treatments at P<0.05 level.
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Fig.3 Effect of salt on the content of N(A), P(B) and
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