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The response of barley to osmotic stress during germination
stage and the screening of drought resistance indicators

JU Le, QI Jun-cang, HE Xue, WANG Dan, HOU Zhong-qing, FU Qiang, XIONG Xian-peng
( College of Agronomy , Shihezi University, Shihezi, Xinjiang 832003, China)

Abstract: The response of the index of germination potential, germination rate, the ratio of root-shoot, dry matter
translocation rate to osmotic stress of four barley genotypes was studied with adoption of 0% , 5%, 10%, 15%, 20%
(W/V) PEG8000 solution as drought stress treatment and the drought resistance and screening index of drought resis-
tance of four barley genotypes were evaluated in this paper. The results showed that, along with the increase of osmotic
stress, the inhibitory effect on seed germination was significant; the response of index to water stress was conflicting; the
suitable PEG8000 concentration for drought resistance identification was 20% ; the length of radicle, the length of germ,
the dry weight of germ and dry matter translocation rate could be used as effective and fast indicators for drought resis-
tance of barley during germination stage; the drought-resistant ability of four genotypes was as as follows: Z027S078T,
Z182U038V, Z037P017Q - 1 and Z039P046Q).
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1.1 ##

BIAKEHRKEEE AB LA FRAFAKE
FHIEHANEXERBERR, 3£
Z039P046Q( Q) . Z182U038V (V) . Z037P017Q - 1(Q -
1) Z027S078T(T) , LR ELE AT T RF XK ¥
#HAT T BRI EHEE.

1.2 ZFRE

AR KW (W/V)KEHR 0% 5% 10% .
15% .20% K PEGS000 75 WAL BB T S il o

REENERM 15% R HITHE, HFEHLE
e E 6 KEHBZN 11 om FIBLK, —IKHEMA 20 mL
fiia b BEVA VR, HES D, S U RL A G L R/ ST Y
KE/MT 500, W HBERARK L, IESRAAE
SRR A B SR K B BOK G, i 1%0 HeCl, TH
15~ 20 min, @K% 3 K, BMLEHEER 3
K ERFEBET 0CALRBEERE, H#HITREF
RE.

1.3 ARiEF

B ERE 3 K& ZE# (germination potential, GP) ,
%5 7 K% % 2 (germination rate, GR), LR 1kF
T2k BERMHTFERK—L, AERFTX
#F, HTFE TR, PHINEG—RFENFEILER 10
BReH, A E R W& H B KRR K (radicle length,
RL) JEZF K (germ length, GL) IR 2 81K (germ scab-
bard length, GSL) , %68 B 4 0.1 emo FRJEFFFHBHEL
AHEAE 1, 105°C % F 30 min, SOCH T EIEE, HA
2 —RKEREHY H T E (seedling dry weight,
SDW) ., 43 T (radicle dry weight, RDW) S 3T
& (germ dry weight, GDW) , 331348 5 Lt (root — shoot
ratio, RSR) . ¥ Jifi % 3= & % (material transfer rate,
MTR) .

RSR = (RDW/GDW) x 100%

MTR(%) = (RDW + GDW)/SDW x 100%

FREARRK = (Ml B IE R E/5 B R
{H) x 100%

1.4 %ita
Sk DPSv7.05 RREK {4 3T BB #4707 2404 &

BB RAXA.
2 HZRE5aH

2.1 AEBEHELBTAEIERSEKER
HER

HYSH AL THRAIBRT , BE¥LXE3—
RYIRAT YR AR AR, AL ARERY
FAE.EHRARER, EREARR, HRAKDH
RS, kR HE N IR B S R REE . M
14, e Ab e R R AR S SR EAEN KE
GP.GR.RL.GL,GSL,RDW,GDW.RSR & MIR %
WA BEEW, ARBEMET, FESERKER
i AN ]

BEBEMABENER, ESAKREMH
RSR ¥ & BEM FFHEH AHERIEFBE, 5XR
FELL, B HE 4B Q(115.63%).V(86.57%). T
(68.75%).Q-1(29.63% ), RHATEB BEMET, &
FEYI AR S A R ERIBAE K, XTI WM & /E
AERTFIEROER, ARPESERET, T
DMEHE T.VHRAEK, T 15%KEMET,RL &
B KA (6.74 cm) , 55 BAH L, 7E 20% B3E T ,RDW
BWINE R 12.90%;V 7 5% 4B T RL AR EE
(9.22 cm) , 5 X A L, ZE 20% 38 F , RDW 3 /i
R 7.01%; B EMEX Q-1.QMAFHEM
WEE R, 5 X EBAE L, 3 RDOW REAK #4538
34.38%.12.32%

Bk K FEHE GL.GDW K MTR 23645, HBEE
BEBOERENEA, EBETRAEY, S EH
b, AR ZE A B R 52.65% .45.97% \44.81%,
EHBBEMERFHEKEA BENIHIEM.
HEBEME T, EEFE RS —E MR ER,
ARKFH,GSL A K, A ER1E EAEHE

RHESH RERBEEENRTIE I HABER.
FRREREH, REEEKE(20%)ET,CP 5
SMREREE, FEMNRZEREE,GP BILTEE
K 45% (V) B 81% (T), 5 X I FHBEMER
26.58% ; i SR M B GR WAL F] 90% LA L, 7]
HHER GR 7 REXT S & MHA A BUR,

22 PR ,20%PEGS000 B BEME T , 2 K%
MR AR 0% U FMEER, RAHLMFIIESR
RREE S, AR EMHE N E & BIrNh ERE
50% kA, mArEI R BE, BTLUAR 20% 28
HOMFHARIRHEERE,

2.2 MEBHPREEEERST
GP.GR.RL.GSL F# @il A 2T i Rt
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BRI BARBENBEIENRMER—  ERERR BN LR ST R —, RRE
BOAS RPN R A FE, RERS BRI EREGR.

%1 BEDONAAEERAZMHFHREZHSEROR R
Table 1 The influence of osmotic stress on the morphological parameters of seed germination in barley

sein S PEGR000(W/V)
Indicator Variety 0% 5% 10% 15% 20%
0-1 92a(2) 93a(3) 93a(3) 89a(3) 64b(3)
T 89a(4) 79b(3) 81b(1) 88a(3) 81a(2)
GP/%
Q 93a(1) 93a(2) 93a(3) 93a(2) 64b(5)
v 70a(5) 91a(2) 90a(3) 61b(2) 45¢(5)
Q-1 95a(5) 97a(3) 97ah(1) 99a(1) 95ab(2)
91a(3) 87b(3) 90c(3) 95ab(1) 96ah(2)
GR/%
Q 96a(2) 97a(1) 99a(1) 99a(1) 97a(3)
v 76a(5) 95a(2) 94be(5) 92b(2) 93b(3)
Q-1 8.22a(1.63) 7.14ba(0.96) 6.52b(1.48) 6.41a(0.98) 5.58a(1.13)
RL cm 4.88d(1.21) 6.30c(1.26) 6.26b(1.48) 6.74a(1.31) 5.63a(1.30)
0 7.54b(1.75) 5.91¢(1.03) 5.51¢(1.10) 5.55b(0.90) 4.39b(1.18)
A% 5.85¢(0.99) 9.22a(1.10) 6.25a(1.87) 6.98a(1.00) 5.47a(0.96)
Q-1 9.06a(0.80) 8.492(0.85) 7.03b(0.88) 5.65b(0.88) 3.54b(0.91)
Lo T 6.51d(1.18) 8.56a(0.97) 7.85a(0.96) 6.51a(0.86) 4.77a(1.13)
8.35b(1.20) 5.79¢(0.80) 5.04¢(0.78) 4.03c(0.87) 2.51¢(0.85)
\ 7.19¢(0.90) 7.66b(1.24) 5.46b(1.20) 5.74b(0.87) 3.38b(1.13)
Q-1 2.08b(0.14) 2.73a(0.23) 2.81a(0.25) 2.74a(0.31) 2.74a(0.29)
S T 1.80c(0.22) 2.26b(0.28) 2.33b(0.22) 2.42¢(0.34) 2.46b(0.23)
Q 2.68a(0.30) 2.72a(0.33) 2.77a(0.23) 2.65ab(0.16) 2.26¢(0.44)
\4 2.12b(0.20) 2.66a(0.25) 2.01a(0.40) 2.56b(0.15) 2.41b(0.28)
Q-1 102.4a(0.76) 80.4a(0.66) 74.5a(0.35) 77.7a(0.55) 67.2a(0.45)
T 56.6b(0.12) 68.4b(0.63) 70.3a(0.29) 76.1ab(0.17) 63.9a(0.48)
RDW/mg
61.7b(0.84) 57.9¢(0.53) 56.3b(0.49) 67.3b(0.45) 54.1b(0.34)
v 55.6b(0.57) 76.3ab(0.18) 69.7a(0.67) 71.1ab(0.37) 59.5ab(0.67)
Q-1 94.6a(0.40) 89.9b(0.49) 72.1b(0.48) 63.2b(0.22) 48.1b(0.19)
T 88.2b(0.52) 103.2a(0.62) 92.1a(0.58) 75.8a(0.08) 59.4a(0.34)
GDW/mg
95.8a(0.07) 71.2¢(0.48) 63.7c(0.09) 54.5¢(0.13) 39.2¢(0.18)
v 83.3b(0.41) 75.9¢(0.06) 74.6b(0.44) 62.5b(0.19) 47.5h(0.23)
Q-1 1.08a(0.04) 0.89ab(0.03) 1.03a(0.04) 1.23a(0.04) 1.40a(0.14)
RSR T 0.64b(0.03) 0.66c(0.02) 0.76¢(0.03) 1.006(0.02) 1.08¢(0.06)
0.64b(0.09) 0.81b(0.02) 0.88b(0.09) 1.24a(0.09) 1.38a(0.02)
\ 0.67h(0.10) 1.01a(0.01) 0.93ab(0.03) 1.14a(0.07) 1.25b(0.14)
Q-1 53.32a(5.43) 42.716(0.04) 35.46h(3.26) 33.46b(2.06) 26.69b(0.99)
IR % T 42.86b(1.24) 46.73a(2.04) 41.57a(0.31) 36.79a(0.84) 30.53a(2.31)
0 52.51a(2.26) 37.99¢(0.98) 32.54b(1.76) 30.19b(1.19) 22.47¢(0.50)
v 40.97b(1.12) 37.58¢(0.28) 33.62b(0.74) 30.58b(0.97) 23.22¢(1.49)

L ARFRERE 0.05 KT LEREEREE ESRRIREE,
Note: The different letters indicate the significant difference at 0.05 level; the data in parentheses mean standard deviation.’
ARBRARBRIED, URBREGAEE  BRER S ERAE (PR R0 #THE
FRRTAED SRR, BT MRS 547, 20%PECS000 Bish T 4 #HRH 52 R 3,
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22 R, BEWRRGEMBEIE 3 iR, NFE4T  HEHEERBKKN T.V.Q-1.Q.
LIRS, Frisid B S A A RIFMARRE , 2 RE

2 20%PEGS000 BNE TAZMFEEHRNNTRY
Table 2 The drought resistance coefficient of different indicators in barley under the stress of 20% PEG8000

H 52 A Drought resistance coefficient

BT

Variety cP RL GL GSL RDW GDW RSR MTR

T 0.91 1.15 0.73 1.37 1.13 0.67 1.69 0.7

0.64 0.94 0.47 1.14 1.07 0.57 1.87 0.57

0.69 0.58 0.30 0.84 0.88 0.41 2.16 0.43

Q-1 0.70 0.68 0.39 1.32 0.66 0.51 1.30 0.50

*3 HEGNEHR
Table 3 The weight of assessment indicators

#6717 Indicator GP RL GL GSL RDW GDW RSR MTR
N EE Weight 0.0848 0.1605 0.2044 0.1070 0.1183 0.1052 0.1069 0.1128

%4 20%PEGS000 BB T A ZEMFEHENMIFR KR BME
Table 4 The subordinate function values of morphological indicators in barley under the stress of 20% PEGS000

o IBCRSE

Ha GP RL GL GSL RDW GDW RSR MTR Weighted
Variety

average

T 1 1 1 1 1 1 0.5465 1 0.9514

v 0 0.6316 0.3953 0.5660 0.8723 0.6154 0.3372 0.5000 0.5031

Q-1 0.2222 0.1754 0.2093 0.9057 0 0.3846 1 0.2500 0.3623

Q 0.1853 0 0 0 0.4681 0 0 0 0.0711

R R AR SR EMHTHEXRMT, HREBFEMX, HRXEEST AN 0.96.0.97.0.98;
4R G% S, RL.GL.GDW.MIR 582 k/P &%  GL5 GR.GDW.MIR ERBE EMX, HXRHL
BEFHE, MERBS 15 0.96.0.99.0.99.1. 514 0.96.0.96.0.99; GDW 5 MTR £ % 8 & IEH
00;GP.GSL.RDW S5 Bt RIEHX, MERESH X, MHXEHCH 0.9, & EFR, W2 HR RL,
4 0.78.0.80.0.64;RSR SH RHEMAEX, MM GL.GDW.MTR 7] LI/EAN KEZF R EH KA R HER
BN, MXEH K -0.35, RL5 GL.GCDW.MIR &  FHLEFE .

%5 SEEAMESHEMAXRMER
Table 5 The relative value of indicators and the correlation coefficient matrix of drought resistance

Er-1 nEH
Indicator GP RL GL GSL RDW Gbw RSR MTR Dmught
resistance

GP 1 0.67 0.84 0.55 0.44 0.69 -0.19 0.78 0.78
RL 1 0.96 " 0.65 0.81 0.97* " -0.15 0.98"* 0.96"*
GL 1 0.72 0.70 0.96" "~ -0.25 0.99" " 0.9**

GSL 1 0.08 0.81 -0.84 0.74 0.80

RDW 1 0.65 0.46 0.71 0.64
GDW 1 -0.37 0.99"* 0.9" "
RSR 1 -0.26 -0.35
MTR 1 1.00* "

HR 1

Drought resistance
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