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Drought resistant characters during germination of different wheat
germplasm in Yunnan Province and their correlations with the
index and coefficient of drought resistance

ZHOU Guoyan, WU Shaoyun, LONG Wenjie, LEI Yongtao
( Biotechnology and Germplasm Resources Institute, Yunnan Academy of Agricultural Sciences/
Yunnan Provincial Key Lab of Agricultural Biotechnology/Key Lab of Southwestern Crop Gene

Resources and Germplasm Innovation, Ministry of Agriculture, Kunming 650223, China)

Abstract ; [ Objective ] To explore indicative characters for predicting drought resistance in the whole
growing period of different wheat germplasm in Yunnan Province at seed germination stage by simulating
drought stress. [ Method] Six germination characters associated with drought resistance, including germi-
nation energy, germination rate, number of radicels, length of maximal radicels, length of coleoptiles and
length of embryos among 70 accession wheat materials of Yunnan with 5 subspecies in 2 species, were
studied under water and hypertonic solution of polyethylene glycol ( PEG-6000) described by GB/

T21127-2007 treatment conditions. Moreover, the correlations between observed average values and rela-
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tive values of six germination characters and indexes and coefficients of drought resistance were analyzed.
[ Result and conclusion] Among 5 subspecies, most of the observed average values and relative values of
six germination characters did not show consistently significance in the whole growing period between vari-
eties of drought resistance and highly drought resistance and the control of Yunxuan 11-12 of highly weak
resistance,, between varieties of drought resistance and highly drought resistance and varieties of middle
resistance or between drought resistance and highly drought resistance and weak and highly weak resist-
ance. Accordingly, most of the observed average values and relative values did not indicate conformable
significance to their relative indexes and coefficients of drought resistance in the whole growing period.
These results show that it is impossible to filter out the varieties of drought resistance and highly drought
resistance in the whole growing period among all subspecies just depending on a single associated germi-
nation character of drought resistance. Thus, the breeding materials of different subspecies with drought
resistance and highly drought resistance should be screened out by a combination of some germination
characters (relative number of radicels, relative length of maximal radicels, relative length of coleoptiles
and relative length of embryos, and ratios of length of radicels- embryos) associated with drought resist-

ance and indexes and coefficients of drought resistance.
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Tab.1 Names, codes and grades of drought resistance of tested materials in the whole growing period

5 R P eS| I e SR HiT EilR e 81l
1 B K HE 7 0416/XM0734 HR 36 WILERAEZ (1) 2= 0008/XM0900 R
2 VL RPiE z 0390/XM0787 HR 37 st (2) 7= 0007/XM0899 R
3 iR 7= 0417/XM0801 HR 38 kT 7= 0608/XM0928 MR
4 ZEE = 0435/XM0772 HR 39 BRI /NE  Z 0003/XM0910 MR
5 B Z 0441/XM0805 HR 40 R Z 0612/XM0904 MR
6 e 7= 0436/XM0809 R 41 gk 7 0427-1 HR
7 KIK#F 7+ 0449/XM1102 R 42 INFE(4) -2 700522 HR
8 K Z 0400/XM0727 MR 43 RIS 7 0343 HR
9 [ 7 0276/XM0766 MR 44 A% 7+ 0405/7ZM11959 HR
10 iy Z 0439/XM0765 MR 45 KA sk Z 0423-1 HR
11 H3# 7 0265/XM0804 MR 46 T332 -8 7= 0347/ZM11990 HR
12 =R 7 0443/XM0951 R 47 TEE BT Z 0370/ZM12090 R
13 Tk NZ 7 0446/ XM0063 R 48 Hipsk 4 7= 0109/ZM12069 R
14 Foki 22 7 0507/XM0033 R 49 HAaA% 7 0301/ZM11903 R
15 IO 7 0279/XM0871 HR 50 TRz -1 7= 0200/ZM12009 R
16 TR B 2 -3 7= 0179/XM0844 HR 51 A" KE2 7= 0146/ZM11842 R
17 FHAELF-10(2) 7= 03492 HR 52 AR KRAE = 0132/ZM11871 R
18 UNEE Z 0401/XM0845 HR 53 Kt N T Z 0222/ ZM12006 R
19 FAYELF-10(1) = 0349-1 HR 54 PRIl N 3 =z 0252/7M12066 R
20 g NG 7= 0411/XM0878 HR 55 AHATNE = 0269/ZM11892 R
21 Y3310 7 0349/XM0866 R 56 R = 0350/ZM12019 R
22 I H A4 7 0214/XM0839 MR 57 TR Ry 7= 0150/ZM12064 MR
23 FHHN -6 7= 0345/XM0865 MR 58 AT 7= 0261/ZM08778 MR
24 oAk #FE4 2 0137/XM0855 MR 59 HEa 7= 0189/ZM08801 MR
25 kTt F (4) 7= 0009/ZM08806 HR 60 INE(1) 7 0116/ZM11812 MR
26 s 7= 0607/XM0926 HR 61 KA TNAZE = 0130/ZM11940 S
27 AAETH P k5EH-1 = 0040/XM0916 HR 62 POt 7= 0251/7ZM11993 HS
28 R T 7z 0020/XM0907 HR 63 ~#H 295 7= 0472/7M10556 HR
29 Gy 7 0017/XM0898 HR 64 7 103 7 0693/ZM17021 HR
30 INEE(4) 7= 0052/XM0906 HR 65 [ 79-580-1 7= 0701/ZM16992 MR
31 KAETESEE (1) = 0047/XM0915 R 66 822-698 7= 0640/ZM17032 MR
32 Wi k5e 42 (3) 7+ 0042/XM0917 R 67 HE3E 7+ 0804/7ZM25494 MR
33 mEBFEE(4) = 0024/XMO0895 R 68 ~# 39 7= 0767/7ZM23426 MR
34 WAL T = 0016 R 69 A 42(CK1) 7 0966 MR
35 KAELT TR 7 0617/XM0914 R 70 Ze3E 11-12( CK2) 7 1357 HS
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EFIAR 25K B L. 45 MR A A XA = PEG AbHLF 4
WS WM/ KBS B R 4 R M. H
W AT R ZE RN R ZE R UL H B (% ) Fon. FIH
IBM SPSS Statistics v19 {4 BAREAR T I 5643 ¥ 4
A B AT RPE S — BRSO I A S AR XA
X AR SRR e 11-12 {22 5 Fl ANOVA #E R fr 42

A BT R — A A UL AR AR X (E S
SR WIPT RS 55 - WS A Rl ) 22 55, AR
KRR AT o3 By 4 B WL R0 — Mo | 4%
F8 it R UL L B A R A5 T 548 0 BT 5 2R B A
Ftk.

2 #RESWH

2.1 24 EHNEBEUARAN ST FELZBRE
HEXMERNER
2.1.1 REEAGLEFTHIFHRE - RRGS
Fb 55 3 B8 Su AR 69 AP T 55 K B AT M AR K MR 0 £ 5F
5 TP EN 55 (HS ) 0% Bl 23k 11-
12 ML, FEKR AL BE T, A B W R vk - s
http://xuebao.scau.edu.cn



16 1k

(R S 4

Ay,

»e
2

=

PN 536 &

(R-HR) B 2= g /N A A T /N A2 T 7l ol ) e 24 3
BERE /N2 B 5 2 38 2 T /0N 22 T 38 /N 22 T il R
(AR R /N A M = /N e RIRIR I =
/N IR 2 B RN R 2 g N AR ZF
P S 5 Bl A8 25 Sl A1 7 X 1R o ol 5 (680 /N 22 A I
HRBLL I RSN A BTN 2 /N A R J /N A
W5 b A IR 25 A R /N A2 8 R 2R U I 3 B
PR 10 R AL AL 7R PEG i 4 3R, R-HR

R2 ARTMHHEEFTRNEMNRE - BRNRMSREN

TRA/INE I 2 BN 25 AR /N A R /N A
HBT7 Al P A IRAR B e KRR IS /N = R/
22 T T8 /1N A2 iy 5t e B AR 2 IR Lt A 2 R
TS e A 5 152 /N 22 0 /N 2 i T R Y e 2
B /N B i A R AR IR /N R
A /N RIS S /N M T R IR K e s
P /N2 PR JVR 2 ) A =5 e A = e g T Xk R
(%2).

MR RE 11-12 MM FREEZBAREEEX R F15E

Tab.2 Average values of drought resistance traits of R-HR varieties and contrast “Yunxuan 11-12” of HS at seed germina-

tion stage
T g ik 11-12 (B3] 4 Tk Gy P WA
(CK) INFE(T) /INF(3) INEE(T) INFZ(13) 7 & FR(16) B LA (2)
KIS D K 65.5 62.1 47.1 57.9 48.0" 63.2 59.0"
JifriE 60.5 73.5° 60.3 63.2 44.0™ 73.0" 71.3
KR/ % KK 81.5 77.6 58.8 78.0 80.9 86.6 88.3
JiISte] 81.0 79.9 70.0 77.6 68.3" 82.8 80.8
R $5/ 4% KIE 4.5 4.8" 4.4 3.8 3.9 3.8 4.9
iigtel 5.1 4.9 5.2 4.6 4.7 4.8 5. 6"
BRFRE/em  KIE 9.2 9.0 7.1 8.9 6.9 9.1 9.1
Jihia 6.7 6.7 6.1 5.9 5.3" 5.3" 6.2
R/ em K 3.0 3.7 3.3 3.5° 3.2 3.5" 3.0
JiriE 2.9 3.2 2.9 3.5 3.4 3.2 2.9
2K/ em ji e 13.1 13.3 13.9 14.3" 12.2° 13.5 13.5
Jipia 5.8 5.6 6.1 6.5" 6.4 5.9 5.8
WK Tk 0.7 0.7 0.5 0.6 0. 6" 0.7 0.7
St 1.2 1.2 1.0 0.9" .8 0.9 1.1
AR K 25 P 92.4 120.0* 133.2 111.6 100.2 120.0™ 121.0
AR K 22/ P 99.4 104. 1 120. 1 101.5 85.2™ 96. 8 91.3
AEXT HRAR £ 1.1 1.0 1.2 1.2 1.2 1.3 1.2
AHXT H KRR 0.7 0.8 0.9 0.6 0.8 0.6 0.7
AR ZE 8 K 1.0 0.9° 0.9 1.0 1.1+ 0.9 1.0
AR ZE 0.4 0.4 0.4 0.5 0.5 0.4 0.4
D) DAHRERLAREIET NORFEATALLEFTHA RHR 692 H; RAHIEE « " F" o " 55 A TR LA AR L

A PR YL A 5 A3 BE (CK) Z A 42 0.05 #= 0.01 K-F L 2 7 2 %.

2 Fp b BRI BB /N 22 R /N AZ b 7t Ao
(RN 25 33 | 2= B /I 22 0 3 /)N 22 i 5 ot o ) A
X RRRES 25 B 71N 22 14 AFXT R 25 3 KRR G IR 2
10 2 B 2 b i T BR T A  5 RE/NEE AR X
2 AT 38 /N 22 b 7 it ol 8RR X B R IR AR | [ 4
ZINAZ B RE RS SR AR SRR X R 25 B 4 0 i 3 i 2%
MR T B Bl AR AR AN TR AP A R-HR & Fph
T RSP EAEAR SRR 55X R i ] 0 1R 22 5
SRR, 78 B A Rl Y R-HR 5 R Fh 7 15 & 10
PU AR AR 55 X0 B b i R b A b I —
ASXREE PR 14 S S5 B8R X LA 5 % Bt ol — B0y
AL ML Z N, IR R KB 2 7E PEG b3
T4 DA T R-HR Rl ZF88 R B R I T8¢
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HHAE 59 - RS AR A 22 S P Wl — AR
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3). K ULHA, R 42 B BT S AN R A9 b b ek
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it Bk 1 R AR A X6 e DR AR K i 15 A /)
22 EANFN % R8N A R R 2535 R 20 538 SR X
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Tab.3 Difference of related drought resistance traits between R-HR and MR or S-HS varieties at seed germination stage

R i JGBL ERIN R-HR & MR S-HS [

[ 4 /N A2 KK BRIERE/em 9.0(7)a 14.0(4)b
K AR de KRR K 0.799(7)a 0.486(4)b

FHUNE K3 AHXT B RMRAR I 0.660(7)a 0.514(3)b

ST INE PEG KHI % 44.0(13)a 29.2(3)b
PEG K2R/ % 68.3(13)A 49.5(3)B
PEG HHXF % 25 % 85.2(13)A 58.2(3)B

7 PEG R % 73.0(16)a 60.0(4)b 54.0(2)b
PEG KR/ % 82.8(16)a 80.0(4)a 69.5(2)b
PEG IEHE B &% 4.8(16)aA 4.3(4)bAB 3.8(2)bB

1) 35 A St s, RATHIERE LEA — MR DN B3R KB T/,

*).

2.2 WFHARBASALER SRR
OB

2.2.1 LHxRrFiHatmxt 1 PEG 4T, R-
HR SRR 73655 (L) 55 0 4/ 22 B R 2 1
(r=0.782") 2 Hi /N 22 0 Al 0 AW TG AR B r =
0. 746 ) 2§l /] 2 Hb 77 i B 0 B R 3 K (r =
0.577° ) 5 B3 b S 3 E TEAR X, 5 P H /N2 O
R (r = —0.756° ) AL/ 42 AT K i AR K
(r=—0.997" ) Fil % B /N 22 B AR X VR 2585 4 (r =
~0.758 ") S A . FEKBE AL B R, MR

[ 1o R/ N AZ OB (r =0, 999 ) 5L 1 35 T A
%, 15 % @¢£ﬁ§&ﬁmmkmmku—
20,960 ) ¥ /N2 b 77 R £ AR R AR B Cr =
0,982 ) KL HUMIK. BT AR A W1
OSBRI A RHR B
Y 1 5 5B B A (LS PEG 130 b B 40
SE K H R R IPRR 502 UM X IR 25 K OB Y
5 H BIAA I M /N | /2 R i/ M
SR R-HR B FbhRE, 5% i ot PERRARAR B FX
B FRARLEEC KRR IR 2 O 72 /2
WKL/ A R R/ R-HR 7 RS 7K. 12 PEG It
AL R L 5 K B AL B

HmER

S ETFA0.05 % 0.01 ¢9K-F £ F R 2% (Duncan’s

JVRZF B R A e MR AR A B i AL, A B8 AR A
IINZE T b RN RN N SRR MR B
iy

2.2.2 LHRFAZEAAE FEKEELET, PR
FH(Cp) 5 R-HR B HE/NEZ WK ZFR (r =
-0.825") MHk/NAZRIRZFR (r= -0.999™ ) Fl%
N IR ZFEE R (r =0.966 ™ ) A C; 5 MR
[ £/ N A2 BRI ZF 4G (r = 0. 9817 ) 3 3 /)N 22 i
TR IR ZE A (r = - 0.9637 ) A W FEAC. &
PEG fb# T, Cpp 5 R-HR % HE/NE BYAR 27 KB L
(r=-0.788") 3 id /INAZ b J5 i P 1) e KR AR <
(r=0.618") JRZEK (r =0. 677" ) FIAH X E 2E K
(r=0.648"") B4t /N 09 M X e RIRAR K (r =
0.798" ) &2 I b b 3 A OC. RIITEAKIG AT,
VEFR R 2R AN IR 2EJ R 2R K | e K AR R
ZER BB L, T RE ARG B HfE /N 22 KL /N 27 5%
/NER-RHE MM KL 78 PEG ZE BN | #4028 K
b/ R R IRAR IR ZE T AT f5 K AR FHAF XTI
ZERR AR R, W] R %6 2 % AR /N A B /N Bl T
i AP NGB /N 22 R-RH 5 b L 5 36 438 A0 X IR 25 4%
F A [ B /N7 5AE 7K 8 A BT 326 438 S 2 1) 3 3 /)
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FRBIIA g2 5 P71 % s 40 W A K B BT SR 1Y
febn. IR 2R KA SR8 LR R BE
BN AT fE PEG b FE R, 4t
SRR 1 2 R I R T R S ) R R
K A KE P AR b, 2 B W R -
o (R-RH) B [BIHE/NAZ B RN = /N2 Fn
/N W7 SRR R SRS K A i E R T2
HIT SRR 55 00 % R 5 A s 2 1112, 53 S R ALY
FIIFFE 45 - —%. (H R-RH §hFh 5 p 48 (MR) fhFl 2z
(B 25 5 AN 2 Wl 2 UiAE PEG B Ab BT, IR 2E 5
(R BE AR AL AR RE IX 43 BT A SE AP R-RH 5 MR Ff. 7T
L, R 28K B /N2 0 S A S AR A P BR .
Fhh, TR BT SR 52 2 5L D i 0 & e 8
PR AR ] phy B — BT A MR B A A S TSR 1
ZEBLER AT BE S F 1 AN AS B UL, BT A A 1] PR 25 5
K 8 5 B — A R ke M A 7 25 1 AN [R) A LI e A 4
it AR S Y.

ARG LE R I, 78 PEG B 4 ¥ T, R-RH
HE/NA AR ZE L = R k5T 22 AR O IR AR 2 538 /)
22 W7 SRR AR IR 2R K S hT RHR Eof 2 o
FEAEAR S, (R /IN A AR MR B /N 22 10 AR e R
AR RN AT IR ZE K S R A B
AR ; R HEZNZZ AR R e IO AR K 3453 /)N 22
J7 b i KRR IR 2 K FA T IR 28 K 5 hr 7
AR BB R E IEH G, X 5N BEgE
SR 7E PEG W AbHE R 2R K 591 548
B P RBOC R E ARG TEK AR, MR %5 f# /)
M ZEH K 5P0 R RECA R 2 IEAHOC. AR
RIS AR ECRNPT R RECA W2 AH O B AE X
JURAR B AR 5 R AR K AR X IR 2 8 1< 4 X R 25
K 7E PEG [ b B 9 VAR BORIAR 27 K 2 1 454
RXFANRNE AP 5 2 A 19 R-RH & b R} g - 19 1]
ik BA 18 VEH. i TP R R EBE S 17k k™
T, IR 5 B 5 s i 2 A DG Y PR ) 2
i ot H (BT S AL R AT BE XA B R A .

S 30k :
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