H 7 2 3R 2010,30(9) :2322—2331
Acta Ecologica Sinica

HpBENERBAREREYHERK
B AR & SR =2 I

5 1,2 2 1,3, % s 3 1,3,4
MBI, FM T RARA
(1. FWTRPGWA A TR, S 8320032, FWTFAIEESE, il 832003
3. BT REACHEE, O 832003 4. o A B EBEA L VEUR 5 A K RIBFSE AL MR E S S5 SRS TR S 0% L5 10008)

WE R AKEERLE, 4 T R RV E# NaCl(0.,50,100.,150,200,250 mmol - L~") 2bFH % 1 5 4 5 b 70 28 5 (XH 28, Tiif
ERELPAY) FBE 21 5 (XH 21, EhURE R A MR K AR i B B RS & 2R (Pro) & & A & /L ¥ EE (POD) |
T EALEEE (CAT) Jidh MRS E LY (APX) 73 Bt H AGE R EE (GR) S5 A A SRR M. BFR AR (1) i iaxhE 5
MR E BT TE, MWK TRR; (2) 54035215 540 R v iR 28R & & A3 i ; (3) RV BE NaCl &b
H( <50 mmol -L~") B HE Nt £h 5 Ak XH 28 MARK BkiH KBk BE T8 ; (4) a5 RE S BY BB AP BEHEEARS
BRRE AR R A E AR R BT (5) $hiiE T £ SR XH 28 S i Hr g POD CAT APX F§ % ¥ B B i F L 8UR
Ff XH 21,10 GR ¥& 4 B KT XH 21, BFFRE AR NaCl AbFRRIE TR BRAE &, 30 T AE D ks b bhad Tk R A R
SR B B, POD CAT APX g% ) FH i 18 S A i 6 5 XH28 MY BEAHIE

K@ NaCL WG B AR AR K AEBAES
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Abstract; Soil salinity is one of the major abiotic stresses having adverse effects on crop productivity and quality. Cotton is
the most important cash crop in Xinjiang. Extensive research has been conducted on the effects of salinity on cotton and
cotton plant is classified as moderately salt-resistant species in terrestrial plant in most of documents. However, almost all of
these researches were focused on upland cotton. Sea island cotton is another cultivation species of cotton, which was
distributed only in xinjiang in China and is widely cultivated due to it adopted to weather in Xinjiang and its relatively
higher economical values. Few studies documented on effects of salinity stress on the growth and development of sea island
cotton as well as its internal adaptive mechanisms.

Therefore, this paper try to ascertain mechanism of the eco-physiological sea island cotton adapting to salt stress,
supply theoretical foundations and reference index for cultivate management, resistant screening, breeding of sea island
cotton. Two cotton cultivars with varied salt-tolerance ability was selected to study sea cottons response when exposed to salt

environment. Xinhai 28 ( XH 28) is a salt-resistance sea island cotton cultivar while Xinhai 21 ( XH 21) is a salt-sensitive
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sea island cotton cultivar. The experiment was conducted in a growth chamber, water culture experiments were carried out
to study the effects of salinity stress on seed germination and seedling growth. Full nutritional solution was used in at
germination stages, NaCl was added to solution at 3 full expand leaves stages at 6 NaCl levels(0, 50, 100, 150, 200 and
250 mmol-L"). All nutrient solutions were changed once per 3 days and deionized water was added daily to replace the
water lost by transpiration. The seedlings were salt-stressed for 30 days, then was sampled and tested for biomass
partitioning, soluble protein, Proline ( Pro) contents, as well as activities of peroxidase ( POD), catalase ( CAT),
ascorbate peroxidase ( APX) and glutathione reductase ( GR) activities in leaves and roots of the XH 28 and XH 21.

The results showed that (1) Fresh weight of sea island cotton was more sensitive to salt stress as compared to dry
weight , shoots were more sensitive as compared to roots; (2) Higher proline content was observed both in the roots and
leaves when cotton seedling was stressed by salt; (3) Root length, plant height and fresh-dry weight of XH 28 were
significantly increased under low NaCl concentration ( <50 mmol-L™") stress; (4) Salt stress resulted in the decrease of
soluble protein in roots of sea island cotton, while soluble protein was enhanced in leaves; (5) Activities of POD, CAT and
APX in roots and leaves in NaCl tolerant genotype were significantly higher than that in NaCl sensitive genotype. Whereas
activity of GR in roots and leaves was lower in XH 21. In conclusion, low concentration of NaCl can stimulate plant growth
and, consequently, result in higher biomass. Protein and proline content increase in roots and leaves and the higher active
of activities of POD, CAT and APX can be considered as the physiological characteristics in NaCl tolerant genotypes of sea

island cotton.

Key Words: NaCl; sea island cotton; growth; eco-physiological response

B R A = ) BB AR T, R B AT R T s R R I kR, et AR
EFE K 15 42 hm®  FRE 25 2600 J7 hm” , (5 b 5 AR 10% o 37 9 ALk WA TP AC o i i, LR ) < Al 37
B R AR X, ER3 B AR L T ELR AT 1100 J7 hm , HBUA B B4 31. 1% MEFZ
FEEEaE, K mERm ™ E , SHHE R 25% —40% , JUH I BOR A, fhih & B80S ,pH (H 8.5
Kh o HA PR (B AR 5 00 L U S SR A X A 4 kv T AR & BBk T AR 90% L
b AR I ) SR BT, AR A R R RS X U A AR AR % IR
MR RESER F s RS o

T SRR — ARG, A SRR TR , S K B S RER, REE NG A MR, BERE
KA, B BRI TSR, BUR R, PR S B A B SR A TR ME— A1 S A A 7= 3 b, (RS FH R [
BE R B E R T SR B B AR, R — B AR B RD . RAFET AT £ B T ARE B A K R
A= FRE B T AR AR SE IR MR ' (B ARG AR iR I bR, 2h 8 R T SR U B A A A K S A B
SR ARFEAR L SCERIRIE o 25T I, A4S SCH I A\ TP ER AR 55 LUK R H B 338 M1 S AR S AR 21 5 Fr
1 28 S il Ea Akl , WF 5T T EhE R R R A S AR A AR A AR K AR B A Be A RR VR B R A K
FEGTEACEG LA , B TER W1 S A T 266 30 B ANt 5038 0L 1 e DL AR AE , 48 7 3 43 38 5 A vk A K B AH
KA FRIGHR Z M5 FR , AV 5 MR B B R PTMEAE RE  v 5 B AR R IS IR IR IS H AR
1 R E
1.1 fEkk

T S AR SR —BTE 21 5 (XH 21, $hEUsRal) FHne 28 5 (XH 28, fif $h ) Jy#4kt, i sh ik 4 S WA/
el
1.2 miit

RITF 2008 4 6—8 HTEAWFRFFMEDRIVESLREMATIBEEPHIT, RAKEEESR
g AR, SO R R MR TR TIEA T, 458 1 F EMBRREEE R - H B AL 8L L

http ://www. ecologica. cn



2324 B ¥ R 30 %

FE PVC B (K x 5 x 5 =38 cm x31 cm x 13 cm) , 85K 12 £, 5K 2E A 6 L FHEE T/KECH ) Hoagland
B, KRR LT/ACR-2002 I A TSR E RS : RIS 300 wmol photons-m s ™", Y% A A
9 14/10 h, BRIREE Jy 28/20°C , Z5 SAHXHRE Ky 60% —T70% , 557 3 18] FH B 3R 24h FREEX EFRWBGE S -
OIS 3 B 52 £ B )G #E4T NaCl Zb3E, % 6 N4b 2, B :0.,50,100,150,200,250 mmol - L™", 4 4 FH
B3 Re SR B, SR B i ) 7, 4 K4 50 mmol - L™, e AR B UAE A AL BR YK B , £h e
B35 30d, Ehab BT E 6d 1 1 IREFE, TG E3d #1 1 IREFW, HRXFH 0. 1mol/L f¥) NaOH =% 0. 1mol/L
) H,S0, 185 pH {H,{# pH {HZ4ERFTE 5.8—6. 5, [FIBT INZRIE K LA FE /K 73 I HUR o $hALEE 30d J5 U AH 648
Fro
1.3 WEm e &bk
1.3.1 Mgl A St T E I 2

0403 30d J5 S R E BB ML (em) VEHARK (em) ; 5 FIZE 1B /K R B0 Brill A Ak vk 3
W, WK SR TAEY R K 73, 45 28 (I RAR A FF , RIS B 28, PR SRR A BDRHE 105 °CHEAE AR T 30 min 555
SOCH =R, FRIF T &, B LA 10 MRS i T8 AT (ERR , 3000 30 Bk, Bpih g 47
1.3.2 BEHESERNE

FRAE DR ENEN F RANEARSE™, Mg g 'FW g #f7,
1.3.3 &R (Pro) & &M E

A 3% WK B AR BURR PR = A b il e .
1.3.4  HUEAALERE R E

(1) B HI %  B0.3 g ZE R EEARAEM B AR F Uk otek b, A A 5 mL B 1 EE1R
B (FH 100 mmol L™" pH 7.8 MBEFR G vhBCH], & 1% i PVP, 5 mmol L") EDTA) , A3, 4 000
x g B0 20 min, 435S BVEW 4°C MR, i LG W ED RS R BOR

(2)POD {EHERIMIE  SRAIABIARBNE, BHEYELLA A min~'mg ™' Pro 7R,

(3) CAT {EHERYIIRE  SRATEEAMNRILEE, DA Imin P Ao /b 0. 1 BAESERN | MBS BAAL(U) , BHE
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Fig.1 Effects of NaCl on the growth of root and stem of sea island cotton
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Table 1 Effects of NaCl on biomass of sea island cotton

hTy i 4 & Biomass/ (g plant~!)
Varieties NaCl(mmol/L) 0 50 100 150 200 250

XH21 @28n 13.51 £0.49a 9.16 £0.57¢  11.2420.43b  9.51 +0.53¢ 6.31 £0.54d -
F2nt 1.37 +0.31ab 1.09 +0.06b 1.29 +0.04b 1.59 +0.10a 0.73 £0.05¢ —
AR 2.10 +0.03¢ 2.63+0.05b  3.16+0.11a 2.47 £0.32b 1.01 £0.19d -
FARE 0.16 +0.005¢ 0.19+0.008b  0.23 +0.02a 0.19£0.005b  0.08 +0.007d -
fef PR TR 15.62 £0.52a 11.79 £0.62b  14.40 £0.51a  11.98 £0.85b 7.33 £0.73¢ —
FriE 1.53 +0.32ab 1.29 +0.07¢ 1.52+0.06ab  1.78 +0.10a 0.81 +0.05d —

XH 28 #25nt 15.13 +0.05b 16.92+0.51a  11.22 £0.42c  10.28 +0.49d 8.37 +0.42e 6.26 +0.21f
T2zt 2.02 £0.07b 2.31 £0.07a 1.38 +0.05¢ 1.19 +0.06d 0.97 +0.05¢ 0.73 +0.02f
fef AR 1.97 £0.03a 1.68 +0.05b 1.52 +0.10c 2.08 +0.04a 1.52+0.11c 0.96 +0.05d
FARE 0.17 £0.004b 0.18 £0.004a  0.14 +£0.009¢  0.17 £0.003ab 0. 13 +0.008d 0.08 +0.004e
[5373::) 17.10 £0.53b 18.60 £0.56a  12.73 £0.52¢  12.36 +0.52¢ 9.89 +0.53d 7.22 £0.26e
FriE 2.19 £0.07b 2.48 £0.07a 1.52 +0.06¢c 1.36 +0.06d 1.11 £0.06e 0.80 +0. 03f

XH21 : % 21 5 ; XH28 . 37 28 5
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i A L ER VRN ARl XH 21 AR R AT PR PR & BN IE N 54. 7% , T XH 28 2y 44. 9% ;- 8 H 55 P Al
P10 2 R T R {EARTR] NaCl AL BT XH 21 3 B & B BT XH 28, 45RKM , ARZERE AR
SRR IR R & B A B 5 TP S BEER UL FF XH 21 R AR AR & B B R,
R BR & B NG N 5 i 3 AR XH 28 RIy , $hba S EURFIH b i 2R & B B
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Table 2 Effects of NaCl on the soluble protein content, Pro content of leaf and root in Sea Island Cotton

WAAHEEA SR MR A S R RAMEARS & MR
NaCl ¥ B¢ the soluble protein content in the soluble protein content in Pro content in root Pro content in leaf
/(nll\lm(()jll/L) root /(mg g~! FW) leaf /(mg g~' FW) /(pg g™ FW) /(pg g™ FW)
al
concontation 21T B8 T FW2 5 W8 L Bw2 T BFB28E  FW2 % HH28E
XH 21 XH 28 XH 21 XH 28 XH 21 XH 28 XH 21 XH 28
0 3.62+0.28a 3.50+0.43a 1.51 £0.02¢ 1.50 +0.01f 21.77 +£2.26a 20.25+0.40c 24.37 +3.72¢ 26.89 +1.53d
50 2.10+0.10b  1.87 +0.12¢ 2.75+0.04b  3.71 £0.15a 21.12+0.62a 25.78 +0.97b 65.03 +2.41a 87.23 +2.74a
100 2.28+0.04b  1.76 +0.11cd 3.01 £0.0la  3.22 +0.16b 11.80+1.09b 37.02+2.39a 66.72 +1.16a 67.39 +0.74c
150 1.76 +0.04c  2.54 +0.11b  2.13+0.08¢  2.82+0.07c¢ 16.79 +2.13b 18.43 +1.43¢ 70.24 +1.56b 73.26 +0.47b
200 1.64 +0.05¢ 1.93+0.10c 1.72+0.04d 1.94+0.05d 16.53 +4.88b 18.18 +2.28¢ 34.43 +1.29d 74.93 +1.54b
250 — 1.41 +0.14d — 1.75 +0.08e - 26.27 0. 84b - 77.31 £1.34b

[R5 s AR ) 7B {RAE 0. 05 /K P b 2257 B 3%

2.4 NaCl Jiipie X ¥ S ARAR R S T R A P B R
2.4.1 NaCl pra >t B R R K& A POD {5 PE R0

7E NaCl fpfpi8 T i £ i XH 28 AR H POD 5 M NaCl ¥ B2 93 hin 22 55 b THE T R 3, 3k Ui
b XH 21 #2 Z& #) POD JE M FFE(FE 3) ;78 NaCl ¥ <150 mmol - L' 38 Bl P , b 4 A XH 28 Py POD
TEPEREER AR BE 9 BT 7, BAEARTR] NaCl YR EEALEE T, it £k 5 Fh XH 28 it Py POD 3% #4375 T 8 Uk Fh
XH 21,

3 NaCl &332 4% POD E MR N
Table 3 Effects of NaCl on the activity of POD in Sea Island Cotton seeding
MR AR POD {1 Activity of POD in root - F POD {5 Activity of POD in leaf

NaCl ¥ JF /(mmol/L)
NaCl concentration

/( AA470min ! g~! Pro)

/( AA470min "' g=! Pro)

B 21 5 XH 21

Bt 28 5 XH 28

B 21 5 XH 21

B 28 5 XH 28

0 3211.04 +140.60a 2945.44 +108.46¢ 551.77 +87.88b 853.92 +35.22b

50 2202.47 +175.31be 5079.32 +216.67b 620.07 +79.25b 976.09 +18.27b

100 2504.26 +141.14b 5707.35 +237.07a 843.77 £3.37a 929.39 +60.99b

150 2501.96 +301.42b 2148.70 +105.40d 245.73 +36.85¢ 1165.06 +49.72a
200 2122.81 +55.46¢ 2086.95 +144.19%¢ 240.39 +79.26¢ 916.51 +29. 86b
250 - 1492.30 +52.77f - 817.40 £436.22¢

[7)3) F i LA 6] B (R AE 0. 05 /K B 2253 3%

2.4.2  NaCl praxtig SRR M CAT EHER IR

CAT FZA7 T S ACRRA , BT BRAE M IR BOBIRRIOE BN S 2 89 H, 0, , LA4ERFE YA N i) H, 0,40 7E
—AMEIEEK . CAT Fl POD Z5 A 2K AT LISEHA F 9 O °Fl H, 0,55 LA H, 0 1 O, , phy it Bl A0 3 24 i 4 4
F LRSI LEAG LA KB 1L E B XA R o B 2 BN, BEE NaCl YRBERGBE AN, T 405 Fh XH 28
S U XH 21 AR R CAT (&1 (& 2) Zef@a S AR, RN BEE LR BE A3 I, W S AR P CAT &5 B3 i R
SeHEhJE T RS (8 XH 28 Brg it BUG IR A CAT FEX & TREBE & TR PImfhm R CAT i
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Fig.2 Effects of NaCl on the activity of CAT in root and leaf of sea island cotton
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7, BEE NaCl ¥k BE T, AR BUAR AR 4 AR APX (&ML 2 AH R R 3 RIS T e P o (ELAH RV B
NaCl £b3F , fif 48 & XH 28 AR APX 3594 B B & T 3R BUs S AP XH 21 ; Wi 2L R BUAR L 4 i o APX 35 1
£ NaCl ¥ 2} 0—100 mmol -L™" Z [ & LF+ ([ 3) , J5 BEER R BE 138 hn 35 2 BLEA T R 3 (B 7E & £h
JiE R BT XH 21 i APX J&E PR 2K F XH28,

- P15 - Hi2sS
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a o
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-] oo 5
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~ [ S~ [=)
® z 20 = S0
az gz
E 2 200 - % E 100
= =7 s
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Fig.3 Effects of NaCl on the activity of APX in root and leaf of sea island cotton
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2.4.4 NaCl 3t 5 AR AN H b GR IS RO

A E B R (R e — M85 2028 1 LA R , AR KL, GR 76 4 A3t 3 137 o X 1 o P AL
S| TAREEMMA . W 4 Fo, BEEhok B B8 PI 35 F AR 740 AR A GR 5 B 2 DR M T W i
9 AEARIFIYK B NaCl Ab B2 F ShAUR i XH 21 4179 GR Y5 00 27 TS Fh XH 283 XH 21 Ity GR 1 b
(P 4) BEEE Y RE 100 2.2 5 -0 B, XH 28 TUBEELVRBE AU L THE FIERO 34
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A FF R oM A4, MEh 43K TF 35 mmol - L™ i, N5 ok A A= 1<, WHETE ™) R BH, Toi8 2h e B w5 R B 0 iy
AR (AR 15) ST A K =AM RIVE R o ASSEIR R B4 Fh VR BE ) 2h AL BRI 30 ] T Eh BURR AL Rl BT 21 B4
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BRHEMHEAQEASREEEARS RSN, 4B &, NaCl a8 50 2 F AR R E A R
ERTE, M FNEARSEANHEN M, XTaEH TR R EEEM NaCl, 8 F#ARN, 5 BEA K
A BAME S E RS T E B KGRSO , IR B UK SR . MM AEHRS &N LA TR
NaCl e 155 T A BRI N EE AR, SIREA RSB, sl T R8s XH 21 RNEH
JB 5 B R IR K T otk S F XHL 28, T P 2R TR & & B TR BE AT XH 28, Uk BA £ e X S iR 4h v
EHREERZ S5 EERZ IR,

BBV RAEY)IE N AR 8 B ARRIE Z — , ER e T A N B B — S R, 4 Pro  RIVAMERESE , LAAY
LN B B, ARk T, AT Pro FRRMVERRZ I H AU A] S = YR BE 3h B T BN B B
fia SR ATAE AE  E R R R B — R IC AR A T A R E R EHAR Y . H AT ER A T Pro A1
BRI EFNEIFAER KRB . —SBFR R, Pro /B —Fh FE A ME E YR, e T RERER
T AR Y SR B ) — Bl B, WHE B P MRS EEAE A (B BRI LA T Pro B R
EFENIO G ERRS o ARIGEERE I, 26 NaCl [l T ¥ 540 A [ 22 R AR v rh iR R S B 281k
BERR, e FEER UG P XH 21 R R AR S & B E R, M R S & B0 ; T &
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XH 28 Iy, Thhie S BURFIH R S B B E R X R IERRE T i S AR 4 ¥ im 2R AR R A A
TR R IR a YUk, BE & O S M PTER PRI LR 1617

TEIEH RN T SRR G AT ISR B R G RIS M 05 A PR 3P4 T, AT 8 S ph {5 PR A5 1R 9 A
BRI W5 MEY AR Z HEEE, SRR A SBUERE X, RAHEHHAZFBIR, SOD,
POD CAT 1 APX S&RIP SR LEAE Y 1A P Bip [R)VE I - Y B 8 A5 TR 4R, 4459 P SR A0 P A, fR I R4S
14, T A e — R b 8Tt DGR % A B it A5 ) o SOD S rf e R B O > #% 74534 H, 0, ,fH
H, 0, 38R SR & M BAFAE B — B X, H AWM bR 2K T CAT, Besh POD WigBR k7 H, 0,0 AWFFELE
REW, Wik NaCl P38 i BEE PE0e SL A7 1 B B 22 5 , T 8 4l Al XH 28 ZEfIR¥K B NaCl 403 T @ i 42
AR Y POD (CAT K APX T HRIEBRZ R ATE PR, 16 5 W B NaCl ZL3E T, APX Al CAT 75 32 S 4 i,
T R AR A XH 21 . BV 7E IR BE NaCl e T 4 AL SIS PEE 2 B0 ], LW, 51 R R AR i Ak,
35 T A FE R AR R BTSSR — B

GR E—Fh s R & 1 AL 5B , FEVTE A8 P PR AR BUAEE i HUOR L BR-45 I H RROE 266 A0 40
B FIFIE BB A AL — PO IR IR A BEH BRAS DATRAE DY o DUBR L R BB 5 T RN, U8 T AL
FE BB BORA R EAE R Z o e a T AR USSRl XH 21 AR GR I P
TFriet £ A A XH 28, R e Eh R Af XH 21 HRA S (b AT B 3 B R BESS ST A6 (AnHeaR i R A
ARBEH ) , W Al XH 28 H0EHE e 5 R S e T ZREE TR RS R SRR A, R 0 L
SR Py 27/

VeSS PR AL 20 R A% , AT — D T B R L2 W L W5 Eh b 8 X VR0 3 B 5 3 R m im A B
TEWi IR IR ST o AR50 LA 4 e 337 S D SER AR, 28 T e 3o o 50 4 40y B A2 M0 5 bk 2
BB BUEMR B R —2, M T/ — P
4 #Hit
4.1 NaCl P38 X8 5 A% S B PR R MK T 3, 0 25 B R MR TR AR, Xof ik i 7o A0 ERSURR B b 2 K 1952
me HA B .2 5, AR MR BE NaCl RS 25 i 8 b ) A A, T X ERSBURR i A U T A2 4 o
4.2 SERMURSFIAE LR, RS AP A P IR E AR & B, PR ERE R X AR D T B
AR E G SRE S T ARG T B RIE S 1R
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