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Abstract: In this study, six forage grasses cultivated in alpine region were selected to evaluate their seed
germination and seedling drought resistance. The effects of drought stress on physiological indexes of six
grasses on seed germination and seedling stage were studied by PEG simulation of water stress and contin-
uous drought. The main conclusions of this study were as follows: In seed germination period, low PEG
concentration (5%) promoted seed germination, and high PEG concentration significantly inhibited seed
germination rate. At the seedling stage, seedlings treated by successive drought and the relative water con-
tent, malondialdehyde content, soluble sugar content and chlorophyll content of the physiological indexes
were measured. Two periods of membership value comprehensive analysis found that the drought resistance
of six grasses was in following order: Alopecurus pratensis > Bromus inermis > Elymus breviaristatus >
Roegneria pauci flora >>Roegneria grandiglumis —>Agropyron cristatum

Key words: Drought; Germination period; Seedling stage; Physiological index; Drought resistance

:2017-12-28; :2018-05-21
: (2016-2]J-910;2015-Z]-919Q) ;
(2017-KF-02;2017-27-11) , (2017-7]-Y20, 2016-ZJ-Y01) ; (316724755
31702163; 31600335) ;2017 (2017-S-1)
(1994-), s s ,E-mail:350440948@qq. com; * Author for

correspondence , E-mail : hkzhou@nwipb. cas. cn;mazhen@nwipb. cas. cn



660 26
y 1
. RN Table 1 Test materials
. (
) Species name Latin name Source
) h ’ ’ Roegneria pauci flora
’ Alopecurus pratensis
, Bromus inermis
Roegneria grandiglumis
’ (2] Agropyron cristatum
e Elymus breviaristatus
1.2
1.2.1
(polyethyleneglycol, PEG)
) o 6 , PEG 0%
) (CK, ).5%.10%6.15%6.20%6.25%.
i . 1% NaCl 15 ,
[3-4] .
) PEG . .
3 000~3 600 m : ’ 20C 12 h
, PEG s >
i , .4 , .
, (CK) PEG . 4
) ( ), 50 .
. 1/2 )
[s] . R N ’ ’
i 12
[6] , , [12-14]
(%) =( / ) X100%,
, ) , 1.2.2
[7-8] , .
, e 4:1:1., . 1% NaCl
BN S (ma- , 1 cm,
londialdehyde, MDA) | . , (
° ’ ) . 2 i 3 ’
) 30, 6 36 4
’ ’ i 5 °
o ( ) o 3d
1 ( 22.78%+2.01%) .
0d., 4d. 8d. 12d 16 d
1_1 7:0078:30 am(830*9:00 am) .
( 1) ) b b



1.3
1.3.1
) (Wt),
) (W), :
(%)= 100% X [(W;—W,)/
(Wt—W,) ]
1.3.2 MDA MDA
(thiobarbituric
acid, TBA) ,
fs)
1.5 ml, 2.5ml0.6% TBA ;
15 min, 4°C 10
min, 450, 532 600 nm
[
1.3.3 )
. 80% ) ;
25 ml , ,
25 ml,  80% ,

470 nm,646 nm,663 nm
Ca=12. 21D663—2. 81D646;
Cb=20.13D646—5. 03D663;
C=Ca+Cb;
Cx. ¢=(1000D470—3. 27Ca—104Cb) /229;

Ca.Cb, a b ;Cx. ¢,
(mg/g)=[ C(mg/mb X
(ml) X X 10007/
(g),
1.4
Fuzzy [17-20]
D
U (Xijk) = Xijk— Xmin/Xmax— Xmin
(2) :
U(Xijk) =1—Xijk— Xmin/Xmax— Xmin
,UC Xijk ) i i

i j k ;

661
Xmax.,Xmin k
1.5
Excel 2007 ,SPSS 20. 0
Orgin ,
PEG PEG
s SNK 0. 05
[2] 3
2
2.1 PEG
1 ,
N PEG
., PEG (5% PEG)
96 H D)
0% 10%PEG ,
15%~25% PEG 6
PEG (P<<
0.05), ,6
> > >
> > o
1 PEG

Fig. 1 Relative germination rate of six grasses

under different PEG concentrations treatment

Note: Lowercase letters indicate difference in concentrations of
the same species, and capital letters indicate difference between

species at the same concentration
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Fig. 2 Effect of Drought Stress on Relative Water Content

3
Fig. 3 Effect of Drought Stress on
Malondialdehyde Content
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Fig. 4 Effect of Drought Stress on Soluble Sugar Content

16 d

Fig. 5

5 . 0~4 da
(P<<C0.05), 8§~

, (P<0.05),

5

Effects of Drought Stress on Chlorophyll Content
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Note: Lowercase letters indicate difference in concentrations of the

same species, and capital letters indicate difference between species

at the same concentration
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2
Table 2 Membership value and evaluation of adaptation indexes of herbage to drought stress
MDA
Grass species Germination rate  Relative water MDA content Chlorophyll Soluble sugar Comprehensive
evaluation
0.363 0.165 0.476 0. 481 0.572 0.498
Roegneria pauciflora
0.424 0.197 0.598 0.475 0. 537 0. 568
Alopecurus pratensis
0. 387 0.182 0.528 0.514 0.462 0.543
Bromus inermis
0.361 0.129 0. 447 0.454 0.514 0.475
Roegneria grandiglumis
0.337 0.119 0.438 0.443 0.475 0.458
Agropyron cristatum
0. 355 0.143 0.488 0.472 0.498 0.519
Elymus breviaristatus
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b
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