2011 7 19 4
Chinese Journal of Eco-Agriculture, Jul. 2011, 19(4): 872-877

DOI: 10.3724/SP.J.1011.2011.00872

N ** 2 p— ) S5
I o' IR Kk FP Lmied R &’
(1. 734000; 2. 734000;
3. 734000)

PLK & F W R PR 3R K 3 & o 5 T (Sophora alopecuroides L) %0 3 4t vt % 4 (Thermopsis
lanceolate L)FF AR W A8, LA E B &S PEG-6000 B M T 244, X T 2 MAEMM TH L4
KT RGBS, ARERET, MAETEHEEENME, 2 MEHTRKES, HLAE. &
KA. BFARYE EE. REKPALZEREKESHTHERALARRRLES, THETE. RTEHAR
THHERABHEEE . 2MENHTHANTEREHRARRE, F T mdstvr & T 8% 90 L0k
BE B B A A H-0.65 MPa 1-0.42 MPa, 2 fiHEM A T EMERGEHLOH T EKEHLE ARG, 207
AN 2 M THR G EAERN T RN RS E R B BN REREAEELS
FE, B AT 5 W ROE 3% 35 1 R PR B AR R o0 o K B

TEME FIZTF Bt ESE HAE RokE
: S181 T A : 1671-3990(2011)04-0872-06

Response of Sophora alopecuroides and Thermopsis lanceolata seed
germination and growth to drought stress

WANG Jin', WANG Ju-Hong?, ZHANG Yong®, MA Zhao-Yuan’, YAN Xia®

(1. College of Agronomy, Hexi University, Zhangye 734000, China; 2. Key Laboratory of Resources Utilization of Gansu
Universities, Zhangye 734000, China; 3. Centre of Agricultural Information of Zhangye City, Zhangye 734000, China)

Abstract Seed germination and seedling stages are not only crucial stages of the life span of plants, but also important adaptation
stages to different environmental conditions. The response of Sophora alopecuroides L. and Thermopsis lanceolate L. seed germina-
tion and seedling growth to drought stress in border desert lands of the Hexi Corridor were investigated under simulated drought
conditions of polyethylene glycol-6000 (PEG) with —0.03 MPa, —0.10 MPa, —0.24 MPa, —0.42 MPa, —0.65 MPa and —0.94 MPa
osmotic potentials. The main objectives of the study were to reveal the adaptive mechanisms of desert plants and to provide further
technical guidance on seedling cultivation and restoration of desert vegetation. The result showed that the rate of seed water uptake,
germination percentage, germination index, vigor index, seedling height, root length and plant water content decreased with increas-
ing PEG drought stress. However, seedling and root dry weight and root/shoot ratio initially increased followed by a decrease. Fur-
thermore, seed germination was sensitive to drought stress. The lowest osmotic potential threshold was —0.65 MPa for S. alopecur-
oides seeds and —0.42 MPa for T. lanceolate seeds. For seeds incapable of germination under drought stress, germination percentage
was high once water was recovered. The results suggested that response of seed germination and seedling growth to drought stress
was ecologically essential for later establishment of seedlings and vegetation. In artificial cultivation, however, a key step for suc-
cessful planting was guaranteed soil moisture.
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Fig. 1 Dynamics of accumulative water uptake rate of seeds of S. alopecuroides (a) and T. lanceolata (b) under different simulated
drought stresses
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Table 1 Seed germination percentage, germination index and vigor index of S. alopecuroides and T. lanceolata under different
simulated drought stress
Germination percentage (%) Germination index Vigor index
Osmotic potential
(MPa) S. alopecuroides T. lanceolata S. alopecuroides T lanceolata S. alopecuroides T. lanceolata
0 (CK) 97+2a 97+1a 93.0+2.7a 73.842.1a 13.20+0.94a 8.79+0.86a
—-0.03 94+0a 954+2ab 72.4+1.0b 34.2+2.0b 7.79+0.05b 3.83+0.17b
-0.10 95+3a 93+1bc 42.9+2.8¢ 30.3+1.4c 3.79+0.25¢ 2.89+0.44c¢
-0.24 64+4b 91+4c 22.7+3.8d 23.8+1.7d 1.94+0.33d 1.98+0.35d
-0.42 48+10c 81+2d 10.5£3.1e 13.1£0.8¢ 0.76+0.27¢ 0.90+0.13¢
—-0.65 11+4d 0+0e 1.8+£0.9f 0+£0f 0.10+0.05f 0+0f
-0.94 0+0e 0+0e 0+0f 0+0f 0+0f 0+0f
(P<0.05, N=4), Different small letters indicate significant difference at 0.05 level (N=4). The same

below.
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Fig.2 Relationships between germination percentage and accumulative water uptake rate of S. alopecuroides (a) and T lanceolata (b) seeds
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Table 2 Morphology indexes of seedlings of S. alopecuroides and T. lanceolata under different simulated drought stresses

Osmotic potential (MPa)

Species Ttem 0 (CK) -0.03 -0.10 -0.24 -0.42 -0.65 -0.94
. . 2.81+0.09a  2.19+0.05b  1.38+0.23¢  1.30£0.11c  0.91+0.05d  0.79+0.02d  0+0e
S. alopecuroides Primary shoot length (cm)
5.01+0.03a  4.79+0.11a  3.36+0.12b  2.92+0.36c  0.64+0.15d  0.62+0.11d  0+0e
Root length (cm)
6.65+0.70a  5.05+0.09b  2.70+0.52¢  1.47+0.10d  0.12+0.10e 0+0e 0+0e
Secondary root number
. . O 1.42+0.11a  1.08+0.09b  0.88+0.06c  0.85+0.07¢  0.67+0.06d  0.55£0.05¢  0+0f
Fresh weight of seedling (g-10plant™)
. 2.89+0.18a  2.65+0.20a  2.32+0.06b  1.83+0.21c  1.18+0.12d 0+0e 0+0e
T. lanceolata Primary shoot length (cm)
2.32+0.12a  1.97+0.19b  1.92+0.21b  1.33£0.26c  0.91+0.19d 0+0e 0+0e
Root length (cm)
3.47+0.55a  3.12+0.43a  3.08+0.42a  0.78+0.03b  0.10+0.10c 0+0c 0£0c
Secondary root number
1.20+0.20a  1.12+0.11a  0.95+0.12b  0.83+0.12¢  0.66+0.07d 0+0e 0+0e

Fresh weight of seedling (g:10plant™)
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Table 3 Dry matter distribution, seedling saturated water content and germination recovery rate of S. alopecuroides and
T. lanceolata under different simulated drought stresses
Osmotic potential (MPa)
Species Ttem 0 (CK) -0.03 -0.10 -0.24 -0.42 ~0.65 -0.94
92.77+5.71a  89.20+0.99ab 84.19+2.51bc 77.78+6.40c  70.07+7.50d 63.89+9.15d 0+0e
S. alopecur-  Saturated water content (%)
oides
Recovery rate of germination 0+0d 0+0d 0+0d 0+0d 15+8¢ 38+5b 46+6a
(%)
Seedling dry weight 97.51+1.63¢c  104.66+4.14bc 127.53412.75b 192.73+14.74a 214.63+14.91a 201.18+27.84a 0+0d
(mg-1 Oplantfl)
. _. 26.22+0.53b  36.46+2.17a  24.33+£2.27b  26.41+5.84b 11.35+1.62¢ 7.96+2.74¢ 0+0d
Root dry weight (mg-10plant™)
. 0.27+0.05b 0.35+0.01a 0.194+0.01c¢ 0.14+0.03d 0.05+0.01e 0.04+0.01e 0+0f
Root/shoot ratio
91.02+0.73a  89.62+1.22a  86.11+0.86a  77.79+4.81b  72.14+9.27¢ 0+0d 0+0d
T. lanceolata  Saturated water content (%)
Recovery rate of germination 0+0c 0+0c¢ 0+0c¢ 0+0c¢ 80+2b 89+2a 89+2a
(%)
Seedling dry weight 96.93+3.53¢  100.84+9.62¢ 115.13£14.22¢ 180.26+27.61b 217.82+14.35a 0+0d 0+0d
(mg-10plant™)
. 1. 15.94£1.33bc  19.64+5.92ab 21.83+2.83a  13.87+0.53c 9.34+1.55d 0+0e 0+0e
Root dry weight (mg-10plant)
. 0.16£0.01a 0.20+0.05a 0.194+0.02a 0.08+0.01b 0.04+0.01c¢ 0+0d 0+0d
Root/shoot ratio
S MPa -0.42 MPa,
3 it -
e (Caragana Korshinskii K., -2.1
3.1 MPa) (Hedysarum scoparium F.,
—1.8 MPa) R
> >
b
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