PG RL 4 2024,52(4) :51-57 Journal of Shanxi Agricultural Sciences

doi:10.3969/j.issn.1002-2481.2024.04.07

PEGEZEME TARRMEEHEFHMEEITEN
TEELAEL 2, X ZF!

(1. PE A K2 o ZE X AR Y52 i, L P8 K [A] 037008 ;2. 1 a4k 2%, 1 7 K JE 030031)

i OE TR TR (PEG) B 1B W30 X 4% TR Y 52, WA T 5 A0 A5 PR R T T R 0 A A OG 45 T4
P, L T PR LA AN (B2 ), AT A 76 4 S50 54587 it Rl 19 97 08 3 AR v 42 BRI, LA 18 M B Rl (R ) A
WEFEXT 4, R IV B 2 20 %0 #9 PEG-6000 3 R B, T 572 3, of JFG i 5 88 4 10k A 00 8 20 A, 1 %k 24 b 4 4
SR A 23 o A A0SR bR TR AT S PR . SRR W] S IR L, 200 PEG B MO SR B T
il B K B A A8 A AT A [R) AR B A B AN (] R 2 ) SR —SE WY 22 e o X 6 BT R R AR AT R
T SRR T BT 89.55 06, T LA 2l S A Rl i AR A . 18 SR ELAL AR (R ) IR S IR D fE N
0.389~0.858 , 4K 4fi D {HK5 R 240 M1 43 32, 0 ot H4 6 AT 5P i < 5 4% 9 %5 ([] 123-33 \[A 4% 5% [ 118-6
[Fl4k 65 B IEgk . Rk X 18/ B Al i T B L 45 G AN, B A5 3 6 4 SR 5 S R, 3T 5 R AL 9 AR
SRRl A S ) S SR RT A O A AR W R B 5 B — D BB AR TR A b AT A — A S A w
ML R TEMN SR AT LR B S AT

X889 :PEG B &M s 28 5 5T P PRI s T80 200 5 S8 oR B0 1k

HES %S S522 XAk ARIR A A X EH S :1002-2481(2024)04-0051-07

Evaluation of Drought Resistance of Different Varieties of Mung
Bean during Germination under PEG Osmotic Stress

WANG Guimei', XING Baolong®, LIU Zhiping'
(1.Institute of High Latitude Crops, Shanxi Agricultural University, Datong 037008, China;
2.Shanxi Agricultural University, Taiyuan 030031, China )

Abstract: In order to explore the effect of polyethylene glycol(PEG) osmotic stress on mung bean germination, clarify the
relevant indicators of the mung bean germination under drought stress conditions, screen the drought resistant varieties(lines) of
mung bean, and provide a theoretical basis for the screening process of new drought resistant mung bean varieties, in this study,
taking 18 mung bean varieties(lines) as the research objects, a 20% of PEG-6000 solution was employed to simulate drought
stress, and the germination indicators of the 18 mung bean varieties(lines) were measured and analyzed. The drought resistance of
the tested varieties was identified and evaluated using principal component analysis and membership function methods. The
results indicated that, compared with the control group, after subjecting mung bean seeds to 20% of PEG osmotic stress, the
relevant indicators for seed germination varied in their degrees of decrease, with differences observed among the different
varieties. Principal component analysis was performed on six drought resistance indicators, yielding a cumulative contribution
rate of 89.55% , effectively capturing the data changes. The comprehensive evaluation of the 18 mung bean varieties(lines)
resulted in a D value range of 0.389 to 0.858. Through cluster analysis based on the D value, the varieties were categorized into
three groups. Six drought-tolerant varieties were screened, and they were Jinli 9, Tongl23-33, Tongli 5, Tongl18-6,
Tonglii 6, and Huangjialii. Following a comprehensive assessment of the drought resistance of the 18 mung bean varieties, 6
were classified as strongly drought-tolerant varieties, 3 as drought-tolerant varieties, and 9 as more sensitive varieties. It should
be noted that the identification results during the germination served as an important indicator to measure crop drought resistance,
based on which comprehensive analysis could be conducted in further conjunction with the evaluation results for drought
resistance throughout the entire growth period.
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Tab.1 Growth data of different mung bean varieties during germination under drought stress and normal conditions

F 538 (20% PEG-6000) 7RIk (CK)
Drought stress(20% of PEG-6000) Distilled water(CK)
o o o o -
o RER sprsem wkfom gooptpn TR TR i o gk fem geoppn BT
tion per- Bud Root chrplna* tion poten~  tion per- Bud Root (l;crrlnma* tion poten-
centage length length  tion index dial centage length length  tion index dial
WEk 9% Jinlu 9 98.4 99.8 5.87 0.83 15.86 100.0 100.0 14.06 4.72 27.49
[7] 123-33  Tong 123-33 98.1 98.5 4.07 0.81 13.11 100.0 100.0 15.47 7.62 25.46
[7] 08-16 Tong 08-16 85.8 77.3 3.77 0.75 10.33 96.8 97.6 13.21 5.93 24.91
[f&¢ 5% Tongli 5 97.8 97.6 3.27 0.79 11.41 98.3 100 14.82 5.53 27.19
[§] 09-17 Tong 09-17 81.7 70.9 3.43 0.75 17.72 93.8 95.1 15.13 6.28 23.40
[7] 107-9  Tong 107-9 73.8 72.9 3.64 0.71 18.83 97.6 98.3 14.63 5.03 26.99
[7]116-3 Tong 116-3 83.7 72.7 3.26 0.73 18.91 94.2 96.8 15.68 6.36 27.12
[7] 226-7 Tong 226-7 92.2 88.6 3.13 0.82 13.21 97.3 100.0 15.69 6.59 26.33
[7] 18-16 Tong 18-16 78.1 91.3 3.02 0.71 14.11 91.2 100.0 13.69 6.12 25.12
[7]29-12  Tong 29-12 82.3 73.2 2.68 0.69 18.01 89.3 100.0 14.12 7.02 24.36
[ 121-1 Tong 121-1 90.9 75.1 3.39 0.74 18.37 95.2 96.5 15.33 7.63 25.71
[7] 166-28 Tong 166-28 86.3 89.3 3.48 0.76 13.69 96.0 97.1 14.35 8.79 26.33
[7] 118-6  Tong 118-6 92.6 73.6 4.32 0.79 19.23 96.1 100.0 15.39 7.83 24.91
[F& 65 Tongli 6 97.2 98.2 5.02 0.82 14.68 98.8 100.0 13.71 6.11 27.01
[7] 139-12 Tong 139-12 78.6 80.7 3.89 0.77 10.34 91.3 93.2 13.69 5.33 24.69
[7] 103-11 Tong 103-11 87.3 77.6 4.17 0.76 11.23 92.3 94.1 14.23 5.67 26.33
# 924k Huangjialii 75.9 89.1 2.62 0.73 13.96 89.3 100.0 6.48 5.12 25.64
[7] 62-36 Tong 62-36 77.1 77.3 3.81 0.76 17.97 91.2 92.6 14.67 6.19 26.11
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Tab.2 Correlation analysis of mung bean germination traits under PEG osmotic stress

ARXT 2 2 ARX 2 2 A XA ARZR AR S AR T T AR R 2 R R

il 5 6 4 _ C .o A . , . AR
. Relative germina- Relative gemina- Relative root Relative bud Relative  Relative dry  Relative ger
Indicators measured . . . . . L
tion potential tion percentage length length fresh weight weight mination index
AR %2 25 4 0.873™
Relative gemination percentage
FAXT R 0.651" 0.447
Relative root length
AHXS ZF R 0.736™ 0.401° 0.306
Relative bud length
X ff 57 0.568" 0.345 0.412 0.783"
Relative fresh weight
AR B ik 0.423* 0.263 0.358 0.464° 0.613"
Relative dry weight
XS 2R 4R 0.926™ 0.753" 0.629" 0.568" 0.651" 0.432°
Relative germination index
LERORTPIEE i 0.788" 0.581" 0.668" 0.617" 0.721" 0.816™ 0.863™

Relative vitality index

AT 4300 3R 0.05 KT I 3 AH SCF 0.01 7K # B 35 AH G .

Note: * and ** indicated significant correlation at 0.05 level and extremely significant correlation at 0.01 level, respectively.
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Tab.3 Principal component analysis of mung bean trait indicators under PEG osmotic stress

JE k7 F %4> Principal component
Indicator 1 2 3
HIXF & ZE# Relative gemination percentage 0.606 0.596 0.297
AHXT & ZE# Relative gemination potential 0.784 0.385 -0.277
XTI Relative root length -0.510 0.532 -0.368
MXTZEEK Relative bud length -0.621 0.612 0.121
AHXTE J1 4650 Relative vitality index 0.465 0.737 0.322
W &P F 4640 Germination drought resistance index 0.822 -0.121 -0.183
FE{H  Eigenvalue 3.754 2.203 1.208
BiHk#% /%  Contribution rate 46.920 27.530 15.090
231 5T#k% /% Cumulative contribution rate 46.920 74.450 89.550
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Tab.4 Comprehensive evaluation value, membership function value,and comprehensive
evaluation D value of different mung bean varieties (lines)

N LA TRAME R Jm R B (e AP DE
””ﬁ Comprehensive score value Membership function value Comprehensive ﬂFJ?
Variety . Ranking
F1 F2 F3 (X)) w(X,) w(X,) evaluation D value

WEk9*5  Jinla 9 1.435 0.681 0.481 0.864 0.553 0.631 0.898 1
[f]123-33  Tong 123-33 0.783 0.431 1.563 0.669 0.482 0.936 0.811 4
[7]08-16 Tong 08-16 0.936 -1.252 -1.151 0.723 0.038 0.163 0.521 11
[f4% 5% Tongli 5 1.871 0.276 -1.214 1.032 0.461 0.156 0.841 3
[7109-17 Tong 09-17 -0.571 0.762 0.361 0.271 0.583 0.562 0.503 12
[7] 107-9  Tong 107-9 -0.158 -0.452 -0.421 0.387 0.271 0.381 0.446 15
[7]116-3 Tong 116-3 -0.831 1.076 0.722 0.196 0.682 0.663 0.532 10
[7]226-7 Tong 226-7 0.126 0.143 0.872 0.481 0.417 0.721 0.629 8
[7] 18-16 Tong 18-16 -0.251 1.026 -1.611 0.367 0.663 0.035 0.471 14
[7]29-12 Tong 29-12 -0.513 -1.132 1.236 0.291 0.082 0.847 0.426 17
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Tab.4(Continued)

Comprehensive evaluation value, membership function value, and comprehensive

evaluation D value of different mung bean varieties (lines)

. RGO A SR Jm R A z N DAY
il Ao Comprehensive score value Membership function value Comprehensive ¥
Variety . Ranking
F1 F2 F3 w(X)) n(Xy) w(Xy) evaluation D value

[7] 121-1 Tong 121-1 -0.981 0.548 0.073 0.146 0.531 0.503 0.389 18
[7] 166-28 Tong 166-28 -0.461 -0.283 0.946 0.312 0.303 0.731 0.476 13
[7] 118-6 Tong 118-6 -0.061 2.233 0.932 0.431 1.026 0.751 0.789 6
[Al#% 645  Tonglii 6 1.781 -1.212 1.856 0.936 0.061 1.003 0.863 2
[7] 139-12 Tong 139-12 -0.551 -0.213 0.282 0.281 0.336 0.571 0.432 16
[7] 103-11 Tong 103-11 -0.269 1.481 -0.052 0.363 0.772 0.481 0.622 9
# ¥4k Huangjialii 1.762 -0.473 -0.181 0.943 0.263 0.451 0.803 5
[f] 62-36 Tong 62-36 0.966 1.083 -1.731 0.731 0.678 0.012 0.711 7

i 2 4 T 50, 18y 4 B FP T 1 B R 25 G TN
S AAH A A7 — 5 1 22 7, BUE 2 0.389~0.858,
Hh 5k 95 W& & PP i K 0.858, [A] 121-1
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PEH B B, 18 A i F (9 Bt 52 25 5 PF A 1B K /MR
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e 4 > [] 118-6=> [w] 62-36=>[A] 226-7>>[] 103-
11> [f] 116-3>>[f] 08-16=>[a] 09-17>> [F] 166-28>
[f] 18-16>> [F] 107-9> [F] 139-12>> [d] 29-12>> [¥]
121-1.
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Lo

P&k G R (R M ZR A PF M D H 3E1T R 2 4
Br, g s 1R .

[@18-16 Tong 18-16 9 M
[@166-28 Tong 166-28 12
[R]08-16 Tong 08-16 3 M
[@116-3 Tong 116-3 7
[609-17 Tong 09-17 5
[F]29-12 Tong 29-12 10 [
13912 Tong 139-12 15
[f]107-9 Tong 107-9 6 [
[f]121-1 Tong 121-1 11 1~
[{226-7 Tong 226-7 8 M
[f]103-11 Tong 103-1 16
[€62-36 Tong 62-36 18
[@123-33 Tong 123-33 2 [
¥4 Huangjiali 17 M
[@118-6 Tong 118-6 13
[F]£%55 Tongli 5 4 [
[7£%65 Tongli 6 14 1
EH9S Jinla 9 1=

E1 ARSE&H (R) MEEEBEIF

Fig.1 Cluster analysis of drought tolerance index of
different mung bean varieties (lines)
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