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Effects of drought stress simulated by PEG6000 on physiological
characteristics of different upland cotton

HU Gen-hai, DONG Na, CHAO Mao-ni, ZHANG Zhi-yong, WANG Qing-lian
( Henan Institute of Science and Technology , Collaborative Innovation Center of Modern Biological

Breeding He’ nan Province, Xinxiang, He’ nan 453003, China)

Abstract: In order to find useful indexes of the drought resistance cotton, treatment response of different cotton
types seedlings was evaluated by using PEG6000 simulated drought. First, using matrix seedlings, and then the cotton
seedlings were stressed by five different concentration of PEG. After the stress lasted for seven days, the content changes
of chlorophyll, soluble sugar, soluble protein, proline and malondialdehyde of seedling leaves were measured, and the
differences of peroxidase, superoxide dismutase and catalase activity were compared. The results showed that the cotton
seedling presented different physiological characteristics under the stress of different concentration PEG stress, Chloro-
phyll content increased slightly under 5% PEG stress than the control, and chlorophyll content was lower than control in
the 10% PEG stress; soluble sugar content showed higher levels under 10% ~ 25% PEG stress; Soluble protein content
increased more than control under 5% PEG stress; Proline content in leaves increased with the increase of stress concen-
tration, But proline content of drought resistant and salt resistant varieties were higher than sensitive materials; malondi-
aldehyde content in leaves had similar trends as proline, but in the range of 5% ~ 15% , the drought resistant and salt

resistant varieties were lower than the sensitive materials, under 20% , 25% PEG stress, the difference of three kinds of
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material was very small. Three kinds of antioxidant protection enzymes showed different change patterns of activity under

different material treatments. The enzyme activity of peroxidase increased from 5% PEG stress, and the highest enzyme

activity of peroxidase were displayed in 10% , 15% stress concentration. The enzyme activity of SOD in 5% PEG stress

was higher than that of the control, and along with the increased PEG stress(10% ,15% ,20% ), SOD enzyme activities

were stable and keeping higher levels. The enzyme activity of CAT increased in low concentration PEG stress (5%,

10% ), and it decreased rapidly in more than 15% PEG stress. In conclusion, chlorophyll content, soluble protein,

proline and malondialdehyde may be indexes of passive response of plants under drought stress. The soluble sugar is a

kind of important osmotic regulation substance. In different levels of drought, different antioxidant protection enzymes

play leading role, SOD enzyme may be a better drought resistance selection index.

Keywords: cotton; drought treatment; seedling stage; physiological indexes

UTAF R R BRTRAZ M, 50 Al A 77 1
SN SR, e N 2 A R S b ) 2 T B
Mg o i PO R A% O O B AR IR, A
FERIAH T AE AR 2240 , O T ASE AR AE MR T Al Y
NETHRTEF SR A A ST A . SRR TR
iy d ) R W P O 7N T s R T S w5
PSOBTITAR X, 18 2B 88 | 2 TT I 3 X, 74 A6 v
WA FBP|T2EF, TRREE 8O ™5 201
AERPAE A BRI A A v R AT 55— 4
1 AE TR IO R DT A At — 2 i
o B ARAE T 5 e 4 A= B 13 5 T 2 A0 —
SERIESY, B e RS A W T S A A
f14 48 S A A Bl S Ak LN 7] 22 (< T
s FEF S R 5 AR AL Bl mT UG A S AR
B 1 W) T I R ROR R e L 5
LA N EC O AR IR SV S ) s e
WS ST RARSER . BRI PR S o —
AR T B O B E R R R I T AR T
AN IR0 TR i Ao ) A B 22 S AR 0T 5 1 o WLATRGE, A<
I AP T PUEh HER AT AN R S B AR AL i o
IRPERE, BCE PEG B 5 i A0 B PR T A
[CEEs s e S G N 1 R W = ST RS 6 N
VR B T R AR N R A R
PESE AR PSR A0S AIE , U] 70 5 A 48 i i 2k
GERGIENE S o P s Tilvadlic il

I AR

1.1 iREe# 4

Ph 3 AN AN [l 3 25 70 1% oy b Al o P 4 (AL 36
b So612 (5 5 BEL)  H HI7 (BT ) L+ 9835
(FiEh) (B e B B At A6 BIF 5 e i X DR A 4 42
fit) .

1.2 &t 54E

MET 2015 4F 4 A 20 HIEF T2A LB
FER R TR R BAmEK L B AR R, AR
Kot 3 F EL I I f kS i O A R K ip s R
5T, BT MS + PEG & 3R h 47 W ia b 3, B4 4b
10 #k,3 IRE K, PEG MW 20500 5% . 10% .
15% 20% 25% , LA Z5 187K i B, e Ab B )5 7 d
X R AL T OB, BRI BN AR FRIBORE 3 ~ 5 R, FH 28
TR TS, K 4R T, BTRE , BRI 4G
By 0.3 ¢ E4, 5 %, HRAEKG, BT
- 20°CUKFE IR
1.3 MEIsIRSH*

AL BRAE Sl R 45 A LR AR (BEF ), FH SRR
PR 2R R S i (mgr g™ ), B ST
G - 250 Y e il vl A AR O E i (pge g 1), R
PRI AR i (g g™ 1), B = L 53
FE R & it B B EL 22 b e o T
i AR S A TE D A 3 48 Ak 0 g (POD ) il 1 14
(AN IE 7 B U 8 Ok B v i 7 21 23 03 3 b e
FIHEH 0. 010D 70, AL ) , 4B =T 1 S Ak 75 T
R A AL IE ARG (SOD) B P (1 4N BE 7 537 U
TE UK AE 25 CHER AN, 2T VR, B
PRAMHI B =M B E LRI 50% ) , o A1k
SRR 5 SR FH 28 MR (R 1 min N AggodBi 20 0.1
it A 1 AN F B
1.4 HBESHITS5HH

FIriE A 3 IE S - I{E, 7E Excel 2003
AP AT HE AT

2 AR5

2.1 HETEMBEXMHHFTEESENTIN
TEPHE MR G R, fE—ERE L
A AR MA AR R Ra R Y555 . IR 1 AT



%5

WIARIEST : PEG AU 53l X AN [RIH TR0 EAR A8 1) A HHARSE P) 52 ) 225

i, TR AR AL it g R S A T
SO, TE 5% W) PEG YR EEFMA AL , =R R it
SR RYTE AL 10% LL F PEG ¥ B, B &
PEG V& EE RN, £5 Ak BRI 23 25 50 5 1) 2 B T %
D) Sk = N N S Y SN SR i | NT(T N
AEFRPY ¥ 2 B AP R H177 TR S R
9835 ML L ER M A R S0612 I 25 S B i .
25
OFH177

20F [@+419835

T B 1159612

4R G R/ (mg - g?)
Chlorophyll content

0.5 H 1<

0.0 - L
0 5 10 15
PEG /%
PEG concentration

| PECHERELAE7IMHFAMHEEEE
Fig.1 The variation of leaf chlorophyll content under

PEG concentration gradient processing within 7 days
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