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RAFHER) BEA(LUREHEHTREB %K)
AR 3BI(FILRAB B KERER),
1.2 /5 &
1.2.1 PECFFmiast® WAL ELR
PR TRRENMERFRTERLS,E
R5%HEEBREE 5 min, BAXEEEKEH
FHETH EEBNIm HEFLPRE, T
BSCHEFRAPEEFR 0 EHTEL. REH
PEG - 6000 % £ 2+ 310 0% (1M 7K).10% .15% .
20%.25% 30% (W/V)HITEA T EMELE, &
a6 MNLE BEE 3K, BT, B8
FMFSHMA 6 NALF W E A PEG - 6000 BEE
10 mLo #53% 10 d J§ , N &35 7 LR FEHLIX 10 Bk /D
Foh NBHAEFHKE EERK HBEER.
1.2.2 XEhBamAaRIERE HREAKE
BB K B RFEK AR B R (X B I8 BT H 42K
R®, F 2007 4F 10 A ~ 2008 4E 6 B AL RAKFH
BA¥HMER#T. KERR, 81 8H417.7K
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Bk, iR R TRE,
BEEASP SR EFERABEH(DD,
ARXK: DI = (MBFB/EFR) x (LHEFE/
R SMHAEESFTR),
1.2.3 HEH%F5H  FA EXCEL R4 #H7H
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Fig.1 The coleoptile length of wheat varieties(line) under

different concentration of PEG — 6000 osmotic stress

2.2 FREIRE PEG-6000 B BX MNERHE

T 75 6 H7 B % M

B 1A, ME PEG - 6000 EMFAH,
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ABB 2BHRBEER.BENEER 28X8¥
HER K688 BF 4T HMBE2ES5F341EF
(BAR3B.AXKES S . BEZ2VAFEEFHRER;
AHEAEERERYE(ERI) . KB HEEREK
(1348 cem), SHERHEZEREE . B#FX 21 B

(8.47cm), BE 4T BE2EMTER 389 = FHEK
ER ERFFESENEXE 2N AEZEREE; ARG
MR E, UK NBE REEXRTH
TR, ARESSRE.EENTHESH, 8X
21K 6878 MT X 4T RBEEHER,

F1 FERER PEG- 6000 BF LB/ NEHMELSHENER
Table 1 Effects of different concentration of PEG ~ 6000 osmotic stress on morphological indexes of wheat seedlings

R SH(FR) B ¥ B Concentration of PEG osmotic stress TREK

Characters Varieties( lines) CcK 10% 15% 20% 25% 30% CV(%)
#5289 Luchan No.2 3.52 3.46 3.35 3.15 2.712 2.52 7.35
4 6878 Chang 6878 4.36 4.42 4.12 3.80 3.51 3.15 6.25
5 W (om) B # 47 Jinmai 47 4.15 4.03 3.719 3.52 3.13 2.86 6.13
Coleoptile length gﬁiﬁfw.s 2.83 2.80 2.53 2.25 1.93 1.86 9.56
# # 21 Lumai 21 3.21 3.05 2.91 2.64 2.21 1.98 12.35
P4 389 Xinong 389 3.02 3.13 2.73 2.53 2.35 2.28 11.46
#WE 25 Luchan No.2  14.20 13.20 11.26 9.34 8.56 8.25 13.42
# 6878 Chang 6878 13.35 13.15 11.95 10.26 8.53 7.25 15.37
H# 47 Jinmai 47 14.73 13.86 12.15 10.83 9.15 6.20 16.33

H 6 (om) ERESS
Seedling height Shijiazhuang No.8 12.85 11.82 10.53 8.55 8.03 6.76 15.25
## 21 Lumai 21 11.72 9.53 9.34 8.25 7.46 7.05 13.47
PR 389 Xinong 389 10.93 8.84 8.85 7.24 6.55 6.04 14.55
#E 25 Luchan No.2  23.56 23.32 21.15 19.23 17.25 14.21 26.36
# 6878 Chang 6878 2.15 20.24 18.7 17.95 17.21 15.38 27.83
K (em) B # 47 Jinmai 47 19.45 18.00 17.56 15.32 15.25 13.58 31.45
Ma'l';n';i'ch ;ﬁixm. " 17.25 17.58 16.21 14.86 14.15 12.95 27.74
# % 21 Lumai 21 19.32 20.13 18.35 18.24 16.44 13.25 20.68
TG4 389 Xinong 389 20.15 19.76 19.34 17.83 16.55 14.37 27.34

%2 34 H¥EER PEC- 6000 BHELBS RMANST ST
Table 2 Variance analysis of 3 seedling traits among PEG — 6000 simulated stresses and varieties

A5 5 K B Variance source FEEE® Coleoptile length B # Seedling height FEE#R Main radical length
S [E] Variety 42.281°" 5.471° 3.414"
AL FR1E] Treatment 3.96"° 5.158° ¢ 3.073°
i T 8] x &L BB (F) Variety x Treatment 3.568" ° 15.176* * 14.284° °

%3 AEARMRBEEI M ERNFEREDH
Table 3 ANOVA analysis of 3 traits between different cultivars

MR K I Coleoptile length #{ ¥ Seedling height EHAR K Main radicle length
6878 Chang 6878 3.92Aa 1 6878 Chang 6878 13.48Aa PG4 389 Xinong 389 18.40Aa
¥ % 47 Jinmai 47 3.74ABb  E % 47 Jinmai 47 11.38Bb  #% 21 Lumai 21 16.12Bb
# B8 2 5 Luohan No.2 3.69Bb ¥ E 25 Luchan No.2 11.32Bb 4 6878 Chang 6878 15.78Bb
PR 389 Xinong 389 3.52CDc P4 389 Xinong 389 11.08Bb T 47 Jinmai 47 15.18BCb
F KIE 8 B Shijiazhuang No.8 3.44Dc  AFKH 88 Shijiazhuang No.8 10.01Ce %8 2 8 Luchan No.2 14.27Ce
£ % 21 Lumai 21 3.37Dc 8% 21 Lumaj 21 8.47Cd AR 85 Shijiazhuang No.8 12.54Dd

ERPEEIELHTFABALETHOTFYHE. A—-FIPFRRAFHEFERBE ./ NERAEFZEHMER 0.05#0.01 BEKF.
Note: Data in this table were the average of the variety under different PEG — 6000 simulated stresses. Different letters in the same row indicate differences
significant, and lowercase and capital letters indicate significance at 0.05 and 0.01 levels, respectively.
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2.3 FEHAEXNEEROER
FREBAMESANELHHTRE BREK
MEREYHAR, iR4T8, TEBAT, ARE
SERNTHEREERK, ARBOMEZ 22 MT
PEDERK MERE2E5 . KBS HNTX4THT
HEREEEHTH, BRSPF.6MRHETE
Fii8 F0 AR BEK AL B R O BRLEE R AR B EK
¥, FetER 6 P BRT R AR ERMEKLE
FESHEBREESRHBREEKT, ETEBET
ERFMZEANFRESUEAR, XRH . K 6878

BN AERARGHEIZREE, —H2RMBE X
BHR, FREREMEAEKNEZSRA.ZTEME
2 A EER R L R it R
BBMFREERTES NF 6 THK 6878. F &
THER 2 SHEBEER ENERR;8X21.8
HESESMAR I MBERIK . HEHERS,

®6 TEHEAMNTRIERFME=R{)HEM
Table 6 The effect of drought stress on yield

per plot of different wheat varieties

R (R) OB BAAHE(G) HEHEK
SHBL2ES>TERI>BE2>AKESS>H Cultivars(lines) CK(g)  Treauments DI
& 389, £ 6878 Chang 6878 452.88aA  257.83bB  0.7437
%4 TEBORAANESHTRE()NENR B & 47 Jinmai 47 449.01aA  201.91bB  0.6374
Table 4 The effect of drought stress on 1000-kernel # 5 25 Luchan No.2 420.21aA  229.93bB  0.4599
weight of different wheat varieties P4 389 Xinong 389 413.89aA  137.19bB 0.2304
SH(R) OB BALE HEKEK A FE 8 © Shijiachuang No.8  354.31aA  151.69bB  0.3290
Cultivars(lines) CK Treatment DI # 3% 21 Lumai 21 352.49aA  164.21bB  0.3876
B # 47 Jinmai 47 48.99As  47.65Aa  1.0620
LHKIE 82 Shijiachuang No.8  48.64aA  44.52bB  0.9337 24 FTEHMETEFHSNMERBHENHXR
%2 25 Luchan No.2 44.59Aa  44.16As  1.0021 3 2 % 2% i FREAN IR BE T R 8 4 B T R 3F
K 6878 Chang 6878 44.46Aa  43.51Aa  0.9757 B YEMEERKSHTRNE BEEH™BOT
#% 21 Lumai 21 43.45A  40.78bA  0.877 BB aRHTHEXESN, ER(EDER,RAH
P4 4% 389 Xinong 389 43.13aA  41.26bA 0.9044 RETEMETHREFHKESTBAREEAY

HRPREALSE. A—-FIFAAFRIERERBE, I
cBRAEFRAIHRR0.05M0.00 BEAKF, R5AR6M,
Note : Data in this table were the average of the variety. Different letters
in the same row indicate difference significant, lowercase and capital letters
indicate differences significant at the 0.05 and 0.0l levels, respectively.
They are the same in table 5 and table 6.

£5 TEBAMARMERMFBREHOER
Table 5 The effect of drought stress on kernel number
per spike of different wheat varieties

BE(R) ¥ R EkaE HEHEK
Cultivars(lines) CcK Treatment DI

# 3 21 Lumai 21 53.00aA  43.70bB 0.8885
A K 8 & Shijiazhuang No.8  50.30aA  37.65bB  0.6949
P54 389 Xinong 389 51.90aA  33.90bB  0.5460
1 6878 Chang 6878 49.10aA  41.70bB 0.8733
%2 2 8 Luohan No.2 48.70aA  41.55bB  0.8742
B # 47 Jinmai 47 47.80aA  38.15bB 0.7508

M 4.5.6 PEERMMEBHRETH, & &
THEANNBREZERAK, ATHEARREEK
FREESRBAABMEES, MBRLAM~ROHR

HMEXRPR MHBLEEHHEXRREEHX, 5
TRHEABEIWRBEREEMEE, BHXHE
ABE, FEXNBM 15%PEG - 6000 TR 8 T K3
BEFBHBRBA X R R (0.9600), K 8K
BEKF. EHBEHE, R 30% # PEG - 6000 T2
Bl , ERERETHHERES TRENRERK
ZEHFAREIRBEMXE, SHREBENREREK
MEBEHEX, SEEMREREBR B 0%
WTEBENIBEEERRBEEFHERNE, THBRE
5FHE BEEAFBRHRERERHLEESE
HE. KREFHE BRAMEERKESTEE B
BAFBERBHEEAMHXETRA, EETEY
AP AERFEHEF-BERNERRNHELER
H,MAENTEMABLETHNREHKES ™
BN REHENHER D S MEBRRBRE EHMN
¥, MbEED B EEMEX,

HZEEAULEGH BB HRN/ME R K 6878,
BEZHNEFEKERK MAEARBEHEXD
BE AARFEKETUEINEN R B LS
KR Z—.
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®7 HRERSERAEEREOHEXED T
Table 7 Correlation anslysis between traits in seeding

at PEG osmotic stress and yield component

WEBITIN U720 5] 3 IR 3 8 40 L TE iR
FAUELSTER, HREAEHTHARS R, HEK
dRAFHERMMRER BAES RN, EFH
KEMBMEHER, MEAMFHKE T LESBHE
friRE, 2R EEKIER. $RABHREA,
AT RHaE R B8 K0T, R RN /D
ERMEFEKERER B5/ M ERBHERFR
B, X 5 E N EE R0 -2,
ZEGRBETHERYN B EERER i —
BB,

a8 W BE
HRITER Concentration 1:;0?5 tﬁﬂf Vi o
Characters  of PEG osmotic ~grein erme Yield
weight No. spike
stress
0% CK 0.71 0.48 0.96" "
10% 0.67 0.38 0.93°°
EERKE 15% 0.70 0.52 0.96°"
Coleoptile
Jength 20% 0.72 0.50 0.94""
25% 0.68 0.39 0.91°"
0% 0.70 0.29 0.87"
0% CK 0.93**  0.46 0.71
10% 0.90"°  0.45 0.79"
G 15% 0.89°°  0.46 0.88"°
Seedling
height 20% 0.87" 0.52 0.93""
25% 0.87" 0.56 0.80"
30% 0.11 0.76" 0.23
0% CK 0.31 0.35 0.16
10% 0.01 0.48 0.04
EHEBK 15% 0.08 0.25 0
Msin radical
Jongth 20% -0.26 0.4 -0.02
25% -0.12 0.41 0.25
30% 0.19 0.13 0.50

P Hix xS BIEAR0.05%0.01 BIBEKF.
Note: # and *# * indicate differences significant at 0.05 and 0.01

levels, respectively.
3 W ®
3.1 BEHF@RKESHENENXER
EREMX/NERTERXRE, AT, EFHA
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K RIEERER, BEUER, BRBENE
RERANHER, ANFRBEB T LEEEK
BER, THIARBHRRTB], AFRER
A BEFEKESFRERMEXHER, B, &8
KEHFHEHPERHADURBEEHDPEHESK
3, 3% 5 F 3 \Murphy £ PIB R & R— 3,
3.2 BR¥EYEREMEEPHRA
FREXFNBAFREEESSEANG R, T
BB TrERRRRRERERNASHELE
REEGHETFOIBTERZREFNETHHN
RSN FERAPK . IERBASRE, AETF
LA, BTk B 5 TREYT R RSk
B—HREHREAHTE.
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Variation of coleoptile length in winter wheat varieties under PEG simulated
drought stress and its association with their drought tolerance

GUAN Zhou-bo', WANG Shi-qiang', CHENG Liang', TANG Na!, HU Yin-gang'?3
(1. College of Agronomy , Northwest A & F University, Yangling, Sh i 712100, China;

2. Yangling Branch of National Wheat Impr Center, Yangling, Shaanxi 712100, China;
3. Shaanxi Key Laboratory of Molecular Biology for Agriculture, Yangling, Shaanxi 712100, China)

Abstract: 6 winter wheat varieties (or lines) were used as materials, their coleoptile length, seedling length and
main radicle length of wheat seedlings were investigated under different concentrations of PEG — 6000 osmotic solution
simulated drought stress, and their relations with the yield components and drought tolerance under rainfed and rainout
shelters were further analyzed. Under different concentrations PEG — 6000 osmotic solution simulated drought stress, sig-
nificant differences were observed among different wheat varieties. The correlation analysis on their coleoptile length in
seedlings under different treatments with their yield drought tolerance index revealed significant and positive association
with correlation coefficient of 0.9600. The longer the coleoptile length of the variety is, the higher the drought tolerance
index is. Coleoptile length were observed in different varieties, and the differences among varieties were consistent under
different simulated drought stresses, therefore, coleoptile length could be used in the evaluation of drought in wheat at the
early stage.

Key words: wheat; drought stress; coleoptile length; drought index; drought resistance capacity



