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Fig.1 Effects of PEG-6000 Concentration Stress on Germi-
nation Potential of Different Legumes Seeds
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Table 1 Effects of PEG-6000 concentration stress on seed germination indexes of different legumes

PEG — 6000 ¥ Ji

FAoRE

0 5% 10% 157 20%
EHT 86.67+4.37 75.00+1.53" 77.8344.60" 61. 504 14. 00" 32.67+5.51°
S 102.00+2. 93" 86.50+3. 79" 98.0041. 89" 80.00+2.02" 48.83+1.74°
o 157.33+8.08" 152.50+5.41° 182.83+£8.09° 84.1740. 44° 50.17+2. 33"
LN 161.00+4. 58° 133.33+6.22" 148.50+3.61° 80.50+3.33° 47.67+4. 00"
i 2 Wi T 124.50+3. 62" 97.33+6.65" 64.33+4.92° 53.17£6.13° 47.67+5.29°

i [ AT BUE JE R /NG R R s R R AL B 2 R 25 5 2 (P<<0.05) .
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Fig. 2 Effects of PEG-6000 Concentration Stress on Germi-
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Table 2 Effects of Different PEG—-6000 Concentrations on Drought Resistance Index of Different Leguminous Seeds
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5% 10% 15% 20%
EHT 0.8740. 04° 0.9140.10° 0.7240.18" 0.39+0.09"
et A H 0.8540. 06" 0.96=+0.02° 0.7940. 04" 0.48+0. 03
A3 0.9740.02" 1.1740.07° 0.54+0.02° 0.3240. 02
LN 0.83240. 06° 0.9240.01° 0.5040. 02" 0.3020.02°
i Wi 0.7940. 07 0.5240.05" 0.4340. 06" 0.38+0.03"
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A VR B i S E K A S (CK) M 3 R 3R
TR AR R R [ A T . TR
PR3 0, RS HR A R M A i R ROk 54. 87
mg/g WM ZE 71. 22 mg/g, WM T T 2 4% ;G A8
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5 CKA N T 16.27 mg/g; & % Wi & T S Wi+
AV MR OB A B 85,50 mg/g, B CK B4 T 15. 13
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Table 3 Comprehensive evaluation of drought resistance of 5 seeds

H# - - el __ "
REHR R iR B S iE 1 FI{E

EHT 0.41 0.26 0.23 0.49 0.34 5

e 0.56 0.37 0.34 0.54 0.45 3

A 0.62 0.66 0.62 0.52 0. 60 1

R 0.65 0.55 0.54 0.39 0.53 2

i Wi 5 0.52 0.34 0.30 0.27 0.36 4
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Fig.3 Effects of water stress on soluble sugar and proline content in plants
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Fig.4 Changes in plant relative conductivity and malondialdehyde content under water stress

2.2.3 FAREREELRFHFGRLT R A X 5
ORI PERE S A B T O REY

Yo R AR LK WS PR R UK IR R 0,06
0.42.0.14.0.30.,0. 21, Hp S nf 2 46 91 5 R B e
w L PR, B LR R B 0. 06, HT
FERBURAC, PR 2. WA & F 5 & e
YEI P2 R B IK A 0.75.0.43.,0.58.0.17.0. 68, &
FF P F B0, xR T M BE R0 R BT
RBORAR, X R R A . NN B

JETE TR R B 0,93, BT R R R . okt

H Ex

LWHMPR RN, N —0.61. MARXTH 5%
F,BE TIPSR RECN 0. 44, 16 5 Fh 4 AEVE 4 v b 5
FEE/N  FEARBAPRE RECH 0. 69, 7E SR IEAE)
i R R R M SR E T B m 0 HiEWE N
PR RBST BN 0.52.0.51.,0. 34(F£4) .

2.2.4 RRGZIEGHGRIERELFN BEF L
MR BRI ORHR B B 5 M aR AR

ZEA B S EAM R R 0.45.0.37.0.31.0.39.0. 47,
PR M 33 5 i & REAE 90 iy 300 B 52 P e 3553 0 Iy A 577 5 i
SEHTFSEAB ST ERH >ERH(ED).

x4 SHEREVEZBTIERNRERY

Table 4 Drought resistance coefficients of each individual index of 5 green manure crops

ok ATV PR iy R SR P
EHT 0.06=+0.11" 0.757+0. 34° 0.44-+0.01" 0.48=+0. 28°
AL 0.4240.17° 0.43=+0.21° 0.524-0. 05" —0.61+1.01°
8o 0.14%0.04" 0.580. 43 0.51£0. 04" 0.5240.51°
R 0.3040.03" 0.17+0. 15° 0.69+0. 02° 0.4140.67°
i Wi T 0.2140.03® 0.6840. 30° 0.3440.01° 0.9340. 39°

x5 SHMEERENHEAREEESIEN

Table 5 Comprehensive evaluation of drought resistance at the seedling stage of five green manure crops

SR8 bR AR

Wﬂ AR AR ARG MomaR AUBLER: 1 i
EBHT 0.21 0.78 0.06 0.74 0.45 2
et A 0.17 0.75 0.19 0.38 0.37 4
E o 0.68 0.02 0.31 0.23 0.31 5
LV N 0.53 0.14 0.82 0.07 0.39 3
i Wi 5L 0. 84 0.45 0.29 0.29 0.47 1
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FE X A7 ) A LS A . A58 R PEG — 6000
B K 43 %t 5 Fh GRS AT R 7 HEAT TR a0 SR SR

PRACT 5 Fp GRS A R 7 1 & 2F R R R W k1
L R bt R A8 B AT LR A BRI W R B R
SRR A S m e RRR O SR H B
EBH T ZCEHETVEAN T AR O B R T 5
R, PRI RV EH FHA KRB
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Study on drought resistance during seed germination
and seedling stage of five leguminous green manures

PENG Ya-ping,ZHU Wen-lu, WU Ji-zheng, LI Zheng-hua, TANG Yun-hui,

ZHOU Kai’
(College of Animal Science and Technology, Yunnan Agricultural University , Kunming 650000, China)

Abstract: [ Objectives] Drought significantly affects crop growth and yield , making the improvement of crop va-
rieties’ drought resistance a crucial aspect of contemporary agricultural research. This experiment delved into the
drought resistance of green manure crops to provide a theoretical foundation for selecting green manure varieties in
arid areas. [Method] Five green manure crops, i. e. Vicia villosa, V. villosa var. glabbresens, Astragalus sinicus,
Melilotus officinalis and V. sativa,were studied. Hyperosmotic solutions of 0,5% ,10% ,15% ,and 20% PEG-6000
were employed to simulate drought stress. Germination rate and potential were measured during the germination
stage, while germination index, drought resistance index, and membership function were calculated. At the seedling
stage, soluble sugar, proline, malondialdehyde, and electrical conductivity were determined, and the membership func-
tion was calculated. [ Result] The results showed that except for V. sativa, the germination rate of other green ma-
nure crops was higher than the control at 5% and 10% PEG-6000 concentrations, suggesting that low PEG-6000 con-
centrations promoted seed germination to some extent. However, stress concentration increased , the germination rate,
potential, index, and drought resistance coefficient of the five green manure seeds decreased continuously. Evaluation
index values suggested the drought resistance order as follows: A. sinicus™ M. officinalis™ V. villosa var. glabbresens
>V. sativa>> V. villosa. At the seedling stage, the activity of soluble sugar, proline, malondialdehyde, and electrical
conductivity increased compared to the control. The soluble sugar and malondialdehyde content increased by
16. 27mg/g and 0. 39pumol/g compared with the control, respectively. V. villosa and V. villosa var. glabbresens ex-
hibited a notable increase in proline content compared to the control, with V. villosa showing a 46. 13 pg/g increase
and V. villosa var. glabbresens a 31. 03 pg/g increase. The electrical conductivity of V. villosa increased by 22. 06 %
compared with CK, and the increase was the largest among the five legumes. The integration analysis of indexes indi-
cated the drought-resistance order as V. sativa>V. villosa>M. officinalis>>V. villosa var. glabbresens™A. sinicus
[ Conclusions] The study concluded that V. sativa and V. villosa var. glabbresens are more suitable for cultivation in
arid and water-scarce areas compared to M. officinalis , A. sinicus and V. villosa.

Key words: green manure; emergence; seedling stage; drought tolerance; PEG stress
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