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Fig .1  Electrophoretic pattern of the expression of responsive protein at seedling stage

in some cultivars (lines) under water stress ( * ) and well-watered treatments
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Table 1

Distribution of expression types of responsive protein under different water stress treatments among diverse

ecological types in detected wheat cultivars (lines) sown in irrigated , dry , irrigated—dry fields
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Table 2 Proportion of expression types of responsive protein under
different water stress treatments among different ecological types

in wheat cultivars sown in irrigated , dry and irrigated—dry fields

KT3I AR R IR A

’:I:{“\ﬂ Expression types of responsive protein 43t
Ecological under different water stress treatments Total
types
1 II I}
b Dy fields 20(12.50)  41(29.00)  14(33.50) 75
7K Hh Trrigated fields 3(9.33) 7(21.65) 46 (25 .01) 56
K 5l
2(3.17 10(7 .35 7(8 .49 19
Irrigated—dry fields ¢ ) (735 ¢ )
41t Total 25 58 67 150

TE AT S T A R 5 A R R B YOk
Note : Value in the parentheses refers to the calculated corresponding

theory frequency .

KGR AL B S AEE R IRE TR
66 .2 kDa £ 1 i R (R )0 83 £y, Ho b 52 1l 5 b
GOBIm L, b 73.5% KB FIRZ
14.500 KRB D, b 12.000 s ANIETESR %
RZE AR (RO 67 1y ForhoK i b (RO%L



4 TR AT

%29 %

2 (68.740 ) i FP (RO Z (20.9% ) KR
FASFRR> 10 4% ), L4 ik JNE B (RO
WArFiE2) R 66.2 kDa /KA MRA RN A E 1 RIE S
an A (GROPUR PRI,

3 W B

TR B R LA AR ) 4 B A R A L R
8 R IIVER—FME T B AE AR U0 I 022 AT A
— e 5 WK a8 A DG R shis ) L5 R
PRSI B A f I P R A Y, R E
A=A SAE AN G 8 S A R B Rk
I A=A =D E A A=Y S O (VY
o KA A SR SR R Y e A S A A A
B YIFOC FEF— /K a8 25T ANFZINZZE
PR M RB AR R ZES . ARF5EEH 150 7
AR BRAESBIR A BN i (RO L FELE
ALK FT—1.0 MPa PEG-6000 p 361 19 i Ak 24 4% {2
T W SDSPAGE A G v JH - 7 7K 3 Jiipae iz
BEAMNRIBFEAR S (FORMES, 45RE
B r 5N 66 .2 kDa A2 AT B9 7K 43 ke 1 288 2R 7
AR SRR (FOMFRIEAR, S FrH R E Tt &
BN A 3 e S PN ot 30 ) SIS 5 A E e S A
A1) S R M DGR IR S A 25 At mT BB AF A
—E Y 52 ) 5 F A 0 R A TR R SR R A
—1.0 MPa PEG-6000 7KW AEAT G514 T Ab 3841 i
72 h G JZEAEBSRE R, SIT AR,
ABFFEBEATTETZ  X 3 5 B R 2 B[] A ™ A6
P [6) B A o BEORIR B 45 2% 1, 3X AT BE 2 Y
IR R TR B T TR

ABFFEAE A W, 3 35 20 RS f SR L
66 .2 kDa 2547 B 7K 43 k8 N 25 48 1 R e b L 08 H
W 150 {4 /N Sl (GROAHRIAT R A6 I 42
VT 4 B e E SRR IR S5 R Rk
150 (WIEL 1) L [RIFEE 66 .2 kDa 2245 W 256 1 35
IR o =R (W3R 1), iR N & R
FEARRIK A BTG F (RO IR IB AR K ZE
S 2K B A R 3R 1 AE B 5 e Rl (RO T
JEPKFE AR R E A OCOC R, MLl i,
66 .2 kDa =47 HI7K 3 W N 2E & H A5 A (ROPL R
WA —EXR ZEAEAFKSFATRIEEAH
AYE RS A (ROPT R EN —T s b . 5T
NHOTIRR GRS B AW, /N SRR T R R
— R AEYEMIR R 2R R L EE T
EAFRI., ZOH — A A PR EE T VRS
BTV TEE G VMY A BE T WA M S B T A Y

PR, BRI /N2 R T a0 7K 7 25 2 4
L [ A5 2% A 0 5 ol X 27 X B8 4% 140335 I T
PR A o R K 5 e 4 S5 BT M (R 3R
DX )17l GHE DX ORI A — 6 5 A 7E /K S R
PRTAPAE ANAHIF S ISR D 75 K E 8 5 ek
087 4 19 {5 it il E 8 Tk SR I 28 i o

RSN RSB R Yk
TR LA AR % 0 R A BRI X,
AP 1 AT LV B A ) K A 25 2 e (R
] 66 .2 kDa 7547 7K 43 W31 o 25 26 11 (1) 6 3k o A2 7
W22 S DA A A v 2 1 L 4 D () 4
SRR A —E R R, BRI FWIHREAR
IG] 1/ IN22 i Rl RS2 3K A3 S i LR 25 2 1 32
TRAFLE ] i 25 55 3 U8 A4 57 5t R % 7K 43 W 1
I H LR A SR T R R Y 4 1
T 0 RN R A T R LR
IR KR4 B T R 5 A (3 R 25
LSRR, AR 66 .2 kDa 245
(97K 43 b3 L2028 11 F ) AL S S i 2 L% 28 1
F) 55 ) S ) DIy R UL T AS L 350 0 A e 14 5
Kok BT

4 7t B

ABFFE LA 150 £ [ N4 B/ NAE il (RO b
b ARSI R E  HE K FT —1.0 MPa PEG-6000
R PR AL R 50 72 h s o IR B A A AT
SDSPAGE #&:illl, 25538 ,66 .2 kDa 2247 (K17K 431y
3H W AR I TEAS K R AR S AL Rl GROIE I 2k 77
AW 255 A 5 5 MR (R OKREA BRI
WA s GE T R 66 .2 kDa ZE A7 1K
Sy B R S RN RO BT R DA G,
25 PR GZE ATEAR R 55 TR RA MY
AR RHT R/ INE fR (R OBR 43 T4 5 i i 1Y)
febr A E R AR PR A T IR PR T — o i B
WHAE XTPUR T KN B b A e T S St
—ES%,

Bt . T A R K F R F R AR KA
R R A B AR | B R AR AL 5 AR T
BAFHEFASRAOASRYN S TLT TS,
A — I B

& & k.

(1] Breg R b R BRI R b 5k Aolk 76 v (v ]
AP A B ER H R ,2006

(2] SEFE AEWPUR AR FEE R LT ] . B Al B 5 42,2007



o4 FEJT NS (BT o IRB N5 3 S /N il (RO A SR R AR 5

9(1),1-5. [13] Bray E A . Molecular responses to water deficit [J]. Plant Physiol ,

(3] 3k i A/ WK S Wit 2 2 1 B H A T AR B 5 1993 ,103 ;10351040 .

[D]. 4% PYALARMRLH K2 ,2007 . [(14] EE TRFESEAMOIRIERD]. LR R 1990 ,5

(4] ZUEHE i R R, it /N2 &) 28 K 43 W36 75 5 25 1 A R AE g .8—12.

(7] R A B2 11998 .24 (1) .65—71 . (5] 8 #2205 YT 2ES &AL ] R R

[5] Schuppler U, He P H, John P C L, et al . Effect of water stress on 2 ,2007 ,38(4) ;379—385 .

cell division and cde2-like cell cycle kinase activity in wheat Leaves (167 F IR Lm0 o3 8 LK 43 38 /N 22 9y 1 ol i o 2 1
[J]. Plant Physiol ,1998 ,117 ,667—678 . HIRIG/NETR R A Z W) ] a5 B % iz ,1995,10

[6] iKLZE /NAEL T REE A SH R RN ] . 3E (1):26—30.

Sl KA 4R 1994292 106109 (170 FERU ORI kM0 REF 51X /A HEOH 28 1% £ i

(7] Rt~ £t LT R X /N E R R E A A 58 b 5 FIFE IR [T ] AEPD 24,1997 ,23(4) 468—A4T73 .

[J]. P54k 2% 4] .1992 ,1(1) :33—36 . (18] #wEMR JEu M2 55 Ko A X Ht AR R 4 /N 42 i

[8] w7 okMRA: R IR K 43 W3 %) /N 22 4y i B 8 07 15 5 0 i ] v P 2R B EZ M [ ] R X O BIF 5T L2002 ,20 (3)

T S AR AR ()] PG L AL 24,2002 ,22 (4) 1865 85—88.
87. [197 Ludlow M M, Muchhow R C. A critical evaluation of the traits for

97 #HE®E X g2 5 LN ELMHTRESEANTFR improving crop yield in water limited environments [J ]. Advanced in

()7 e Aelk K 2254 ,2002 ,25(10) :13—19 . Agronomy , 1990 ,43 ;107153 .

[10] A W P HCR IRIGERL 2 /N A2 R R BT 5 i Ao B J0 T 5455 [20] 2 & Za0.H KB LR EAS R B 2N
SEAER PR IERPITE )] 2 R AEY R ,2005,25(3) vk A 2R BT R ) L [0 ] AR bk 24 4, 1993 .8 (4) 20—
32—36. 25.

(1] sk i R B 58 KO Ia J6 0 T & /N2 4yt o 2 [21] Wk W B BB R X AN R R
HARRK LSS RN R ] EREY R, i [ AE2F 4R ,1996 ,22(3) :288—293 .

2007 ,27(2) :303—308 . [227] Skriver K, Mund Y J. Gene expression in response to abscisic acid

[127] Michel B E, Kaufmann M R . The osmotic potential of polyethylene and osmotic stress[J]. Plant Cell ,1990 ,2 ;503—512 .

glycol 6000[J]. Plant Physiol ,1973,51.914—916 .

Relationship between ecological types of wheat cultivars sown in
irrigated and dry fields and their responsive protein at seedling
stage under different water stress treatments

REN Warrjie' » FAN Fenggui' , LU Qingtin’ , GAO Zheng' , ZHANG Xiaoke' , ZHANG Yuyu'
(1. College of Agronomy , Northwest A & F Unwersity » Yangling Branch of China National Wheat Improvement Cenire , Yangling ,
Shaanxi 712100, China ; 2 .Wheat Research Institute , Gansu Academy of Agriculiural Sciences , Lanzhou , Gansu 730020, China)

Abstract; In order to understand the relationship between expression of responsive protein under different water
stress treatments at seedling stage and ecological types of wheat cultivars and advanced lines sown in irrigated , dry or irri—
gated—dry fields , the seedlings of 150 wheat cultivars and advanced lines with different ecological types were treated with
wellwatered and —1 .0 MPa PEG6000 treatments for 72 h, respectively . After the SDSPAGE method was used to de—
tect a 66 .2 kDa responsive protein in those cultivars , the relationship between the expression of responsive protein at
seeding stage under different water stress treatments and ecological types of those cultivars was analyzed . Cultivars and
advanced lines could be divided into three types based on the expression of the responsive protein at seeding stage under
different water stress treatments . In all the cultivars and advanced lines ,25 of them (16.7% ) expressed the responsive
protein under both well-watered and —1 .0 MPa PEG —6000 treatments , 58 cultivars and advanced lines (38 .76 ) ex—
pressed the responsive protein only under —1.0 MPa PEG6000 treatment , the other 67 cultivars and advanced lines
(44 .66 ) did not express the protein under the two kinds of water stress treatments . Statistical analysis showed that three
expressive types of responsive protein were significantly correlated with three ecological types of cultivars and advanced
lines . Those illustrated that the expression of the responsive protein at seedling stage under water stress had a close and
positive relationship with the drought resistance of cultivars and advanced lines . Therefore , the expression of the respon—
sive protein could be considered as one of the indexes of drought resistance identification for wheats .

Keywords ; wheat ( Triticum aestivum L) ; water stress ; responsive protein ; ecological type





