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Analysis of drought resistance of Shanxi wheat at seedling stage

WANG Shu-guang', ZHU Jun-gang', SUN Dai-zhen'* , SHI Yu-gang',
CAO Ya-ping®, FAN Hua', JIA Shou-shan'

(1. College of Agronomy, Shanxi Agricultural University, Taigu 030801, China;
2. Wheat Research Institute, Shanxi Academy of Agriculture Sciences, Linfen 041000, China)

Abstract After seedlings of different wheat varieties in Shanxi at the two-leave stage were stressed by PEG-6000 for
72 h,the physiological and morphological indexes were measured, which including maximum root length,ratio of root to
shoot, relative water content of leaves, relative electric conductivity, SOD and POD activity, MDA content. Drought
resistance of wheat at seedling stage was analyzed by fuzzy subordinate function and drought-resistance coefficients.
The relationship between physiological and morphological indexes with drought resistance was studied using grey
correlative degree. The results of the study showed that on drought stress conditions, maximum root length, ratio of root
to shoot, relative electric conductivity, SOD and POD activity, MDA content in the 9 wheat varieties were higher than
those of controls, but the relative water content of leaves was lower than that of control. The differences were significant
or very significant. The drought resistance strength at seedling stage in different wheat varieties was baiheshangtou™
jinmaid7 >>zhuganging=>siyuehuang>xiaochongmaidenglonghonghongpidongmai=> xinxiandongmai_>zhongmai9. SOD
activity was with highest correlative to drought resistance at seedling stage and next was maximum root length.

Key words wheat ( Triticum aestivum L.); landrace; drought resistance; fuzzy subordinate function analysis; grey
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1.2 REHZE
1.2.1 %%k

K i A R 7 HITE K VeV, 22 0. 01 g/ L 4k
SR 10 min, B K Pk 2~3 WAk 24 h
JG L IEHARA 10 em HYIGFRILA A 2 20840, 19— 3
FEIML P ¥ 5] 48Tk 50 Bk 7. & — M EE 3 K,
SRIGIMA 6 mL B 781K, & T 25 'C.100 pmol/
m’s PGB R A2 d R R SR I
Pok A K — B0 20 AT TG R4 5 1A
FHZEABK R 35 49 3 d 4 1 YOk, 1 R G S X B B %
&7 (Hoagland) & % T 4k 2 15 3% . /b P o (PEG-
6000) K 200 g/L 1) 26 A% 10 188 R W5 3%, 3 d(72
h) J5 43 BVORE L 3 IR I e KRR K AR RS L i
FARE K B A S %L SOD, POD i 1 K&
MDA &,

1.2.2 WA A2 A AR 0 M 2

D e KRR K AR . %o B8 ik 243 5 B 5
RAN—E R G, B B b3 A AR &R, 105 °C
AT 80 CHt Z H 43 ) FR it b b F8 R N T
B R e RSR I & KR K
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2) I ARG KR L X B R Ak B 4 ) B
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i L 58 A0 WK YR RE I R B R AR AR A BRI
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30 A L R I R R 25 B K Uk
JEBTAL 1.0 em ZEAT BN 0.1 g AR A
A 30 mL ZEM K, B JL 2 Bh B ¥ 1 W 16 % i
THCE 30 min, R AR IR A BRI E S
B (L) Z 5 B a8 i A B K 5 min DL
FEAHL, WHI R E IR G O B S E (L), 3T
AR HL G 238 R X FL S 68 K 3R 7R A i RS A X 3 PR
R A 52 R R

AR SR/ %= (L,/L,) X100

4) R AL W A g (SOD) 3% PR =, A
SOD #iil NBT 7E5% F iR J5A/EH . 76 5 mL
RA W (& A 13 pmol/L W #if & fR. 75 pmol/
LNBT.2 pmol/L ## 2 .10 pmol/L EDTA)
A 50 pL FEERICR . LA NBT i85 50 %628 1 A4
it 1% HLAV

5) i A ALY (POD) TG PRI s . R ) K
Mk, WG L em @A 2 H,—H A 0.1
mol/L B R 2% vp (pHG6. O ERZ 1L, 55— HimA
MWIREW 3 mL(&A pH 6.0 i 0.1 mol/L #§fg
G v 300 g/ L i S AL L AR B | F A B 4
BUR 200 pL, T4 606 EE T il 470 nm &b 3 min
WG BEAE . LARE 2> B RE i O B2 40 1.0 58
N ANERE AL H U/ /g R

6) T ik (MDA) Jii 1 BE /R e B2 2. B
0.2 g M F.fm10 g/L ) =& LM (TCA) W 5
mL, 55 B O IR WO 50 g/ L At B L 2 iR
5mLIBA 5 B /K 15 min B A5 PRS0 1 IR,
BB JF I AR R L 50 o/ L B AR B L 2RI
WS, 4 B E 532 A1 600 nm Ab A I Y61 . i
Je RATFE P MDA i i 5 BE R R JE 6 (MDA,
mmol/g,

(A532 * Asoo )V

O(MDA) = 155w
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R B 5 M
2.1.1 PEG priasf R AL B &k KA K 69 % m

PEG Jili8 T /22 %)y 1 fie KAR K FAR e L 35 3
SRR ER T A T S S EE N PN
ARAC AR S LU 3 v W B AR]85 22 47 AR /ML
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XFHR 25 18 8 2% b B & B oA X S K R
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BT AN K Y B B AR T R o
BRERR N FURE Sk > E >/ E >0 A
WIS A A& FE ST RAEZGR DKM T 7
AN /INZZ SRSy B R G K X T R A Y e )i
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2.1.3 PEG #hit xd 48 2f & 3 509 % vk

XFHRZ& T 4% b A A X L SR R 6. 5706 ~
13. 242, K4y Wil 72 hJ5 45 b RO X L S 3R R
18.00% ~25. 37 % » 5 XF HEAH EL Y545 fT 48 Jin » i HL 2%
LN e T S G E N DI B Ry I SR (s
ST it o 0 20 B 34 A2 B 40 4 B 1 L AEAS [)
st 1 2 1) ) A 45 R BE AN TRD s 1R i Sk T R R R S R
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2.1.4 PEG mria s 4547 B /& 1 09 Fvh

a2 T . A& S R4l ) SOD AT POD
WS TR GE D, HHE—E TRERET /N
2] PL3E i 45 55 SOD Rl POD {537 il 1 M 5 3 1 T
s AHASTR) b A G 1 b T A R RO — 3, b A
i Sk b B e KL B R AR I R 3. 00 F 2. 23,
HRAEIX 2 A8 05 1R Sk A9 P 5 M i 5 i it B &
& LR /N PR R A B 1022 F0 1L 23, 4]
X 2 DIEPR Ry T B,

Jot e B R U S A AR AR R — B 3 0 R B MDA
PR AEAS [5) ity b T i W BE AN TR] . R Sk B
ARAN 1,88, i 4 9 50 4. 01, RUI/NE AL
B 50 S o A M R 6 SR A7 B — o AR P B A

{H AT 68 1 T [R) b P X 52 W 3 1) 35 1 fig Z:nq
Pt REEERA N ERER.
2.2 AENERTHEENEENEESSWT

SR HIBOH SR Jm bR 05 B0 5 RO 45 5 0 7 125

XA R W BT SR R e B AR D (R
LA Sk TS A1 22 47 D i pU T B A Bl AL

ey

2.1.5 PEG mria st MDA i3 RKE# %k 2 J PRI A DY B 2T A RINAT SEAL
KArWriE 72 h J5 L AN [ENZE SR I MDA ] A Ay B A Z R 2 9 58 T BEURAL(R 2),
2 PECHETERMEBERNEREGREREN u(x), D ERAERERITFN
Table 2 u(x) value,D value of drought-resistant coefficient of drought-resistant index and
drought-resistant evaluation stressed by PEG-6000 at the seedling stage
RAMRK WL S SOD W HE POD i A
mn A Rt X &K & . b D1
Max. root Relative SOD POD Drought
Variety RSR RWC ) ) (MDA) D value
length conductivity  activity activity resistance class

YA 47 0.96 1. 00 1. 00 1. 00 0. 97 0.96 0.73 0.95 1
Jinmaid7

s 0.95 0. 94 1. 00 0. 84 0.90 0.77 0.79 0. 89 1
Zhuganqing

pg H & 0.74 0.23 0.67 0.62 0. 87 0.52 0.17 0.55 3
Siyuehuang

M 0.06 0.07 0. 00 0. 00 0.05 0. 00 0.05 0.03 5
Xinxiandongmai

LI A A 0.33 0.56 0.58 0.59 0.10 0.48 0.74  0.48 3
Hongpidongmai

S A 0.34 0.63 0.61 0. 60 0.10 0.38 0.58 0.46 3
Denglonghong

i Sk 1.00 0.99 1.00 0.92 1.00 1.00 1.00 0.99 1
Baiheshangtou

INET 0. 87 0. 89 0.68 0.74 0. 66 0. 56 0.57 0.71 2
Xiaohongmai

i 95 0.00 0. 00 0. 00 0.07 0. 00 0.25 0.00 0.05 5
Zhongmai9

R 0. 846 0. 802 0. 898 0. 86 0.827 0. 894 0. 740

FEFRALER 0. 144 0.137 0.153 0. 147 0.141 0.152 0.126

weight

W uCo) SR JE REUE s D FHt PSRN E .

Note:u(x) means subordinate function value, D means comprehensive evaluation value of drought resistance.
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HRIE K5 2 58 BRAE - & IR B R Al 1 i 2 48 1Y)
AT R A R L B 9 F 2 25 Hs ) i 4% DD
SRR B M L 158 W 9 0 2 25 B ) 2 A 1 3

T AR LG R I R S R A b
R B0 K A8 SE I BE AR Y - SOD i 1 > f KR
K >PODIE M > 56 b > # % & K it > 6 (MDA)
>HIXTH ARG 3.

K3 HHEREMEERNXERB(OMXEKE(r)

Table 3 Correlative degree and correlative coefficient of different drought-resistance

indexes in each variety stressed by PEG-6000 at seedling stage

KH R ¢ Correlative coefficient

(=}
i i R K A 5o
Vari W - X Bk . .
arlety RSR Max. root RWC Relative SOD POD MDA
) length . conductivity
WS A7 Jinmaid? 0.996 0 0.943 2 990 3 0.3519 0.9924  0.8620  0.419 2
Y #FF Zhuganqing 0.892 0 0.884 8 . 802 4 0.464 3 0.887 9 1.000 0 0.449 6
U H # Siyuehuang 0.382 7 0.670 3 563 1 0.529 6 0.8598 0.5194  0.984 6
i B & # Siyuehuang 0. 645 6 0.640 7 558 7 0.342 0 0.7374  0.5277  0.3880
41 7 & % Hongpidongmai 0.444 1 0.571 4 457 3 0.429 8 0.657 4  0.4634  0.558 0
T2 41 Denglonghong 0.478 0 0.662 7 4811 0. 495 0 0.8303  0.6279  0.539 3
1 A1 i 3k Baiheshangtou 0.785 6 0.770 0 L7791 0.4317 0.7425 0.6222  0.373 3
/T 3% Xiaohongmai 0.853 6 0.871 4 L7416 0.571 0 0.8828  0.7307  0.645 2
% 9 2 Zhongmai9 0.565 5 0.572 1 5418 0.369 7 0.6606 0.766 8  0.3765
FKHERE r Correlative degree 0.671 4 0.7318 . 657 3 0.442 8 0.805 7 0.680 0 0.526 0
3 W o B faEN . MR R T R a TN E F
X T

AN AR AR R R g3 Al R 23 % D) AR
K WFFE B K 23 Jolh 380 5% 4l b 958 20 B4 52 i) R T 3
BRI A B 5 45 SR AT LU R T R
0 /NG M b RN T AR A 4 3 B — 5 R Y
Wi« e RARAC 55 M6 L 1 R SR W AE T R AT L R
FA R YRR /INAE B A A T A A PR LU B 22 1 i i
Ky o DRI AT LASE W o 25 5200 i 15 /0N 22 4 v i o
P B A R I 23 E % A XK O3 B SR X R A
Wy A B 3 0+ 5 ) — FOE S B

TR A FEEY A KRR, EEA
AR T R A mE, JRAES. HHEAT
PLSECE AR, WIS, DNA K H 40 i 20 43 i 7™
. TREE T . NI B A BTS2 25
Wi o 3 PR AR AR S BRSO T R, S EURN T
PR WS /NZE (0 20 2354 2R BRI A T

R AE A P AT kA Ak A A R R A
PE. I EAGE N R R BEIRA A
JoT RS 3 PR T X N MR IR, T R G
SR SN P e M (T A B PR /i R VAR
MDA ) J5 5 JE8 1K e J5 R0 200 i J5E 375 e i s ke 4 e s
Ji 3o S0 A FH 5 555 R O B DR R B T TR B AR AR . A
F 5% 38 3 %k Wiy 38 A0 AR B 38 A% 1R R /N 22 ek R
SOD. POD i, MDA it & B /K e BE LA K AH X
LS R I &, Rl AT Sk SOD, POD
PER BT R R ECE K. MDA & 8 F1AH X HL 5 3 (0 it
SRR /N T L2 R o 4R Ak R o PR IR R
55, T RRE; M 9 S EHER . Witk
AW FE T 52038 T, /N2 2 i am v R e
— A AR N . REARIE RAE X E KR L RO
AR o o (o R AN e MK 7 7 3 N 1]
5 S B T R BE
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FEAEBIETE T 5 30 X8 /N2 &)y i — 6 T8 25 R A B AR
SR B L R FH AR SR pR RS PR R RO 4
B BT LRGP L P /N 22 b 5 7 T e
Ve ARV RN M Sk AT AT 5O A 47 K E AT
PRk, WA 47 [ 1998 4EEF LK, — H/ENE
FANLVH A8 T4/ A2 DI X B A 2 — AR
SN T S B N U R R ST S S RS
FOATAF T J2 LU PG /N 22 3t 05 s i FEOOR AT 85 B/ L 5
BV L7 e AU o EL A 200 1 SR T R T T AR SRy /N e
T EA SR
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