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Effects of Drought Stress on Drought Resistance of Three
Species of Stipa Seeds During Germination
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Abstract: Three species of Stipa seeds (S. bungeana, S. grandis and S. sareptana var. krylovii) in Ningxia
Hui Autonomous Region were taken as a test materials, the effects of drought stress on their germination
were studied under different gradients of polyethylene glycol (PEG-6000). Results showed that as the
drought intensified, seed germination rate, vitality index, seedling fresh weight and drought resistance index
of the three species declined. Especially, the declinations for S. grandis were most significant( p<C0. 05).
The low concentration of PEG(5% PEG) had a certain improvement to seed germination and seedling growth
of S. bungeana. Compared with the control treatment, the low concentration of PEG did not significantly re-
duce the seed germination rate and seedling fresh weight of S. sareptana var. krylovii, which indicates that
S. sareptana var. krylovii has a certain drought resistant potential. PEG had a greater inhibiting effect on
the seedling growth than that on the root. The drought resistances of the three species declined in the order
of S. bungeana™S. sareptana var. krylovii>S. grandis.

Keywords: Stipa; seed germination; drought resistance

’ o (Stipa bun-
. geana) =
300~350 mm, s ,
H (Stipa grandis) (Stipa
s sareptana var. krylovii),
:2011-06-02 :2011-12-19
¢ 7 (200904056) ; “
7(KZCX2-YW-441) , (KZCX2-YW-149) ; “ ”(CARS-
35); “ ”(10502-7Z8)
(1986— ), ( ) s . . E-mail; yuluning86 @
sina. cn,
(1955—), ( ) s s s s o E-mail: gy-

zejm(@ms. iswe. ac. cn,



32

34
, 1.3
. 12d ,
X i , 1/10 000
. . . (Ggr) (G, V)
(GDRD),
‘ Gr= / X100 %
G,=>(G,/D)
1) ~ ’ :G/A ; D,A R
’ V=G, X
° GDRI®! = /
’ . =1.00d,+0. 75d,+
(3
° 0.50d;+0. 25d,
’ :dz,drlngngi 2949698(1 o
[4-6] s
71, 3 Lol . N
. 3 o
s 3 R(Xi):(X;'ixmin)/(Xmaxixmin)
s H X{ H Xm\n ’ Xm;\x
1 :
1 1 R(X,):l_ (Xi_Xmin)/(Xhmx_Xmin>
. 3
. 2010 8 ( ' ’
106°24'106°28',  36°13'36°19")., s ’ S
1.2 Microsoft Excel 2010
’ - ’ . SPSS18.0
’ 10.0% Hz(r)g 10 min, (I SD )
(105 °C.2 h) . 12 cm 2
Z2o 2.1
; 30 3 , PEG .3
5%,10%.,20% PEG-6000 7 ml, Michel .
[8], _0.19_0-29_0.6 MPHO ) PEG ’ ’
. 3 . (p<<0.05), 20%
o PEG H
25 °C, 12 h, 66% . 5% 10% PEG .
4d 1 , (p<<0.05),
. , PEG ;
, , 20% PEG ,

C D,



3 3 35
100p a (p<<0.05), ,
1 a a a
8ot a . 3
= a a
‘@: 60. ? ¢ b b > > o
ﬁ 40r . 0.20
a
20} 0.16 & a
0 d & r
FEAF e WEHF 0:12
EZACK  [J5%PEG [I10%PEG [N20%PEG #0.08f b b
1 3 0.04 £ .
: R d d
(p<C0.05), T ARHF Kb KEHE
EACK C5%PEG CJ10%PEG [MmW20%PEG
2.2 3 3
PEG .3 /
«C 2, Lér —o— A EEHF
--o- KEF
20% PEG (p=<<0.05), & 1.2F — b - S
. . 5% PEG Fogl TR
(p<<0.05), PEG 8 | o
o4t TTTmeea
1] 0 : =0
’ ° CK 5 10 20
PEGIRE/%
4 3
2.5
PEG ,
. 20% 0;
5%PEG ,
PEGIK E/% (p<<0.05); PEG
2 3 / ,
0
2.3 C 5, 5%
(p<<0.05), s
~ 0 ~
PEG ¢ 3. PEG(5% PEG) .
. (p <<
0.05), 5% PEG
. PEG
(p<<0.05), 5% 10% PEG
(p<<0.05), 5%  10% i
PEG 1%
PEG , ’
5 3
2.4 3 2.6 3
PEG , ] 3 .
, 5% 10% PEG . ,
. 5% PEG 3 . .

C b, PEG

0.61,0.15 0.32,



36 32
. .3 [ie] |
. C D, )
[11.17]
13 ’ ’
0.77 0.69 0.47  0.52 0.61 1 ° ’ ? ¥
0.24  0.21 0.04 0.11 0.15 3 ’
0.46 0.40 0.15  0.26 0.32 2 3 ,
3 . ;
)3
) > > o
o 3
, . 3
R PEG s o
[12*13]’
o 3 4
PEG , 3 @) PEG ,
. /
, PEG )
.3 . / ,
, o PEG .
5% PEG , (2) 3 / PEG
5% PEG )
; 5% PEG .
s , 3) 3
o , 3
PEG . (1] => > o
PEG
] 157 5 L ]
PEG - ’
L. : ,2005,4(1):13-
. 20% 19.
PEG s s [2] , . ,
. . M. : .2008:388-389.
, [3] , . L1l
) .1996,34(3) ;242-253.
» 3 / PEG (4] ) , )
(J1. ,2008,16(3) :273-277.
’ 51 . .
' « /7 (. ,2011,19(2) :237-241.
° [6] , . .o
) [J1. ,2005,25(7) ;
. , 1657-1662.
(TAA) , ( 61 )



N 61

Agricultural and Forest Meteorology, 2006, 140 (2):
220-235.

[5] , , ;

[rl. :

2000,24(6) :680-686.

[6] Jia B, Zhou G, Wang Y, et al. Effects of temperature
and soil water-content on soil respiration of grazed and
ungrazed Leymus chinensis Inner Mongolia

[J]. Journal of Arid Environments, 2006,67(1):60-76.
[7] . ,

steppes,

(. ,1997,8
(1) :59-64.

[8] Heneghan L M S P, Baer S, Callaham M A, et al. In-
tegrating soil ecological knowledge into restoration man-
agement [ J]. Restoration Ecology, 2008, 16 (4): 608-
617.

[9] Li Suqing, Yang Binsheng, Wu Dongmei, Community
succession analysis of naturally colonized plants on coal
gob piles in Shanxi Mining Areas, China [J]. Water,
Air & Soil Pollution, 2008,193(1/4):211-228.

[10] ; ; ,

LI, ,2010,38(4) ;48-51.

[11] , ; ,
[JJ.
,2009,27(3) :231-234.

[12] , , .
Ll ,2010,29(2);
274-280.
Khomik M, Arain M, McCaughey ] H. Temporal and

spatial variability of soil respiration in a boreal mixed-

[13]

(14]

[16]

[17]

[18]

(19]

(20]

wood forest [J]. Agricultural and Forest Meteorology,
2006,140(2) .244-256.
Flanagan L. B, Johnson B G. Interacting effects of tem-
perature. soil moisture and plant biomass production on
ecosystem respiration in a northern temperate grassland
[J]. Agricultural and Forest Meteorology, 2005, 130
(3):237-253.
Wiseman P E, Seiler J] R. Soil CO, efflux across four
age classes of plantation loblolly pine( Pinus taeda L. )
on the Virginia Piedmont [J]. Forest Ecology and
Management, 2004,192(2) .297-311.

[1]. ,2004
24(4) .831-836.
Dilustro J, Collins B, Duincan L, et al. Moisture and
soil texture effects on soil CO, efflux components in
southeastern mixed pine forests [ J]. Forest Ecology
and Management, 2005,204(1) :85-95.
Shibistova O, Llody J, Evgrafova S, et al. Seasonal
and spatial variability in soil efflux rates for a central
Siberian Pinus sylvestis forest [J]. Tellus, 2002,54B
(5):552-567.
Xu Ming, Qi Ye. Soilsurface CO, efflux and its spatial
and temporal variation in a young ponderosa pine plan-
tation in northern California [J]. Global Change Biolo-
gy, 2001,7(6) :667-677.
Epron D, Ngao ], Granier A. Interannual variation of
soil respiration in a beach forest ecosystem over a six-
year study [J]. Annals of Forest Science, 2004,61(6) ;
499-505.

L7] , . PEG
LJl.
,2005,38(4) :127-131.

[8] Michael B E, Kaufmann M R. The osmotic potential of
polyethylene glycol 6000[J]. Plant Physiology, 1973,51
(5):914-916.

(9] . . .PEG

[JJ. »2008,30(1) :50-55.

[10] , , ..

(Il ,2005,22(6) :33-36.
[11] , . . [1].
,1998,6(4) . 12-15.
[12] Nathawat N'S, Nair ] S, Kumawat S M, et al. Effect

of seed soaking with thiols on the antioxidant enzymes

[13]

[14]

[16]

[17]

and photosystem activities in wheat subjected to water
stress [ J]. Biologia Plantarum, 2007,51(1):93-97.
LIl ,2010,19(4) :61-70.
Ll ,2002,11(1) ;59-64.
. s . s 3
L1l
,2009,29(2):308-313
Pilet O E, Saugy M. Effect of applied and endogenous
indol-3-acetic acid on maize root growth[]J]. Planta,
1985,164(2) :254-258.
(. ,2011, 31
(1):68-71.



