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Table 1 Seeds of forage varieties used in the experiments

Rl I THE /g e ) WA w5
i o MR ELymus 3.40 2019 4F 8 J1 AR AN R LM
) T BB ELymus 2.49 2019 4F 8 A A LT A B S DP
T R HIRR Poa 0.19 2017 4F 8 A W AT RO R A LD
T 5 LR FHAR Poa 0.17 2019 4 8 /1 o ELIR BB H 2R CD
Tl £ R Festuca 0.76 2019 4 8 /1 AR RO R Y ZH
1.2 RWHE FE M AR AE Y ARSI DLRT 7 d R 2R E
1.2.1 AREMFLEFHME 202047 A 15 HMN AN A 2 = (b BRFh 5~ & 2F #/ X% BOFh 1 & 2F

PR B o i R DR /IN I AT ORF R 11 1 A i
T 0. 6% B UA TR A1 (NaClO) ¥ 86 Fit 7 1 B 97
MLE#E 15 min, 28408 K SO ik . 5 T 28 1 Fh 7 125
SR BCTE B A U8 4000 B % L, A B 37 LI 100 KL,
B2 mL AS[FEE % # PEG-6000 ¥ 1 R IUEEAS By 9%
LAY B 3 AR ie . PEG IEB B354 0
(CK),—0.05,—0.15,—0. 30, —0. 49 MPa, l 5 4>
WP, AN EEESE 5 K. EEFELREN T LR
Figp i rh AT B R MR MR B X o 25 C LR
8076 L HEERFE Ny 2 000 Ix, JEJAMI 12 h, B RAIFRE
EAMKOFIC SR & R F50H O T bk o
g AR 5 d e 1 R TC R IR A, I R RS G R
MR . FP & ZFE DUFD I IR ZF R0 FD . 1~2 mm
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PR

% 2F % (Germination rate, GR) = (k& % fp + &
B/ AT B ED X100 %

FHXS A 25 % = CRb A R 28 38/ %5 B A7 & 2F
) X100 %

% % # (Germination potential, GP) J& i & ] Fi
() 1/3 J 1PN f) i1 2R 28 550 B3Rl 7 50 43

) X100 %

& HAEH (Germination index, GD) = > (Gt/Dv),
Kb, Gt 4 KA Rl 7 & 28 3 D Sy A1 & 2
KEL,

FAR 2 25 168 40— (R BRAD - 2 48 B/ 0 BEORD 1 &
ZEHRH0 X 100%

FAXS = A B 4 /0 B A ) X
100 %

ARRS ARG = Ok 3 4 v AR /% B &l i AR GO X
100%

AR T = b B gl T B /X BRA R T ED X
100%
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BB FRA R AT R R MR 38 25 C LR
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Fig. 1 Effects ofosmotic potential on the germination rate and germination potential ofgrass seeds
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Table 2 Effect ofosmotic potential on the germinationindex of grass seeds

S
s LM DP tylfl*)a . CD ZH
CK 18.95+0. 70° 18.51+0. 84° 10.34+1. 25° 9.75+1. 83¢ 10. 66+0. 37°
—0.05 MPa 16. 624 2. 29° 14.37+1.82" 10.6741.91° 7.694+1. 90 9.06+2. 23
—0.15 MPa 13.95+1.63" 14.144+0. 64" 4.83+1.06" 6.96+1.47" 7.7240.75"
—0.30 MPa 8.3742.58° 9.29+1.11¢ 1.5740.19¢ 0.9840. 43¢ 1.7340.55¢
—0.49 MPa 8.5241. 20° 4.6641.18¢ 0.4040. 24¢ 0.0940. 12¢ 0.9240. 24¢

T BUE N T3 B AR e 22 L TR 9 AN R /N B 7 B 3R [ — i b AS [ b B ] 28 55 Jg2 25 1 (P<20. 05).

2.2.1 BEHRNAENG T EOH0 FEETE
w8 2 B il 4 i T AE PEG B —0. 05
MPa 3l H B AR (P<<0. 05) . PEG 5 & % 4 WI B
—0. 15 F1—0. 30 MPa B % 7 I ¥ H - 200K Fil 5 1 5
b AR ) BT T I T A R TN R AR

4P T R I AE 2 & o — 0. 30 MPa B A R
Sk (P<C0.05), PEG BB EHIES —0.49 MPa i,
[Fi) 4 1 22 (] A i TR b R AOR A i
el R SOR RN I AR SR 5P A T S ) e X BRI
33%.25%.33% 40 %A1 24 % (& 3) .
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Fig. 2 Effect of osmotic potential on shoot and root length of grass seedlings
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Table 3 Effect of osmotic potential on dry weight of grass seedlings
T /mg
b B ‘
LM DP LD CD ZH
CK 46.83+3.05" 55.07+4, 25° 4.30£0.40° 3.63+£0.21° 8.80+£0. 30"
—0.05 MPa 37.1343.73" 46.7043. 39" 3.9040.17° 3.20+0. 36" 8.00+0. 26"
—0.15 MPa 37.10+2.19" 41.50+2. 21" 3.934+0.15° 2.8040. 26" 8.1040. 36
—0. 30 MPa 33.5042. 31" 42.43+2.15" 3.07+0.31" 2.63£0.31 7.80+0. 60"
—0.49 MPa 30.50£0. 87° 41.0740. 85¢ 2.9040. 20" 2.1740.31¢ 6.70+0.56¢
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Table 4 The value of membership function and comprehensive evaluation of drought tolerance of five grasses

o s T o } A
AR B i Ao AAXT R ZFA AR 2 25 3 o AH RS 1 AR AR K iEROR R R {E 4
]

LM 0.528 0. 444 0. 401 0.579 0.560 0.560 0.512 1
DP 0.472 0.564 0. 455 0. 344 0.422 0.524 0.464 3
LD 0.363 0.416 0.470 0.477 0.490 0.498 0.452 4
CD 0. 395 0. 443 0.655 0.398 0.548 0.535 0.496 2
ZH 0.254 0.166 0.489 0.519 0.452 0.416 0. 383 5

2F . AT 2 AU [F] R R ORI 5 R
Wi PEG ¥ 05 3 A%, T 5 W38 il Fh 5 1) &
RN IR IT Bl B0 A 1 5 Y X
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Response of seed germination and seedling growth
of five grasses to drought stress and evaluation
of their drought resistance

ZHANG Jie-xue'*, WANG Zhan-qing®, QUAN Xiao-long', LIANG Jun',
SHI Hui-lan? ,CHEN Meng-ci', QIAO You-ming'
(1. The State Key Laboratory of Plateau Ecology and Agriculture ,Qinghai University , Xining 810016,
Qinghai,China;2. College of Agriculture and Animal Husbandry ,Qinghai University , Xining 810016,

Qinghai,China;3. College of Ecol-Environmental Engineering ,Qinghai University ,
Xining 810016,Qinghai,China)

Abstract: In order to investigate the drought resistance of 5 perennial graminoid grasses during the germina-
tion period, polyethylene glycol (PEG-6000) was used to simulate drought stress. A series of PEG-6000 concen-
trations,0,—0.05,—0. 15, —0. 30, — 0. 49 MPa, were used as osmotic media. The perennial graminoid studied
were Elymus sibiricus cv. Tongde, Elymus breviaristus cv. Tongde, Poa crymophila cv. Qinghai, Poa pratensis
cv Qinghai and Festuca sinensis cv Qinghai. The germination rate, germination potential, germination index and
shoot length,root length and dry weight of seedlings were used as indicators. The results showed that the seed
germination rate,germination potential,germination index,shoot length and dry weight of the 5 grasses reduced
with the decease of osmotic potential, but the response of different indicators of each grass was inconsistent.
High osmotic potential media did not affect the germination,but promoted the growth of seedling roots of Poa
crymophila cv. Qinghai and Festuca sinensis cv. Qinghai,and inhibited the roots of the other three grass seed-
lings. The Membership Function showed that the overall drought resistance of the five grasses during the germi-
nation period was ranked as: Elymus sibiricus cv. Tongde>>Poa pratensis cv. Qinghai™>Elymus breviaristus cv.
Tongde™ Poa crymophila cv. Qinghai™>Festuca sinensis cv. Qinghai.

Key words: perennial gramineous grass; PEG-6000;drought stress;seed germination



