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(GP). AF#HKGD., ML FRFIF, FRETHRETRALMGAEMN, XK, 1.2% NaCl &M T &2 AR 69-F
HRFERH 52.9%, FRHKEARERG-FHRFERS (66.5%) , BANZARLERS (57.4%) ; HME T & HiRT
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BRE I gUATHEEM AN ERAREETHPEYE ., KRR E S AR 652 R St 7444 5038 L 3%,
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Salt Tolerance Identification of 769 Mung Bean Germplasm at

Germination Stage

LI Shiging® 2, WANG Suhua?, ZHANG Yaowen!, WANG Lixial 2
(*College of Agronomy, Shanxi Agricultural University, Taigu 030801; Z2Institute of Crop Sciences, Chinese Academy of Agricultural Sciences, Beijing
100081 )

Abstract: The salt tolerance of mung bean at germination stage is an important index for its utilization in saline-alkali soil.
Identification of germplasm with high salt tolerance at germination stage can improve the utilization rate of salinization land. In the
present study, based the pre-experiment, we selected 1.2% NaCl as the best solution for identification of 769 mung bean accessions at
their germination stage, by measuring germination rate(GR), germination potential(GP), germination index(Gl), relative salt damage
rate and other indexes through hydroponic experiments. The results showed that the average germination rate of mung bean germplasm
under 1.2% NaCl salt stress was 52.9%. Among different regions, the average germination rate of resouces from East Asia is the
highest (66.5%), while it is the highest from Northeast China (57.4%). The degree of variation in germination potential is the highest
among all indexes under salt stress (CV: 58.0%), particularly the germplasm from the North China region, its coefficient of variation
reached 63.2%. In terms of seed coat traits, the salt tolerance of brown-grained germplasm was notably weaker than that of other
colored seeds, while the germplasm with luster seed coat had significantly greater tolerance than the dull-surfaced resources. The
analysis revealed a significant correlation between the 100-seed weight and their salt tolerance, with germplasm weighing less than 3 g
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showing a marked decrease in salt tolerance. This study offer data support for the selection of salt-tolerant germplasm and variety
breeding in mung bean.
Key words: mung bean [Vigna radiate(L.) Wilczek]; germplasm resources; germination stage; salt tolerance; phenotypic variation
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Table 1 Source information of 769 mung bean germplasm
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Fig.1 Screening of the optimal NaCl concentration for evaluating salt tolerance during the germination stage of mung bean germplasm



2.2 REMRIALZEAT EL MR AR =

FMH 1.2% NaCl V00 769 {3 & AN S kA7 i & I EhrE %€, SR EIR, 769 fr&r Tt i 50%H)
BT R 3 AE 40.0%~66.7% 2 [7], FIRZFRFA 52.9% (R 2) ; FHRFHN 272%, HKEIE
73.3%:; “FHEIEARR K FFEEAE 29.2%~58.6% (0], i KIHNY 146.7%, PR ZFAREINY 46.1%; H-F1y
X #H RN 46.7% . Sl Fh BLE B E T #4805 1048 = REUK K . KEFH (58.0%) > K HF HrH
(53.0%) >HIXFEhER (40.2%) >KZHFEHR (36.4%) -

% 2 NaCl BB T S MR & B & S 8iEhn
Table 2 Parameters of mung bean varieties at germination stage under NaCl stress

PR 25% H /- hi % LREDA Y 75% H /- hi AL FEnEE| S]] R R
Trait 25% percentile Median 75% percentile Range Mean Ccv
Germination 40.0 53.3 66.7 0.0 ~100.0 52.9 36.4
rate/%

Germination 16.7 26.7 36.7 0.0~733 27.2 58.0
potential/%

KT

Germination 29.2 44.4 58.6 0.0 ~ 146.7 46.1 53.0
index/%

FHXS & 2

Relative salt 333 46.7 60.0 0.0 ~100.0 46.7 40.2

damage rate/%

2.3 T EXIFRIFELR T MBRAATE TN
2.3. 1 FEIXERFFEMERA NaCl B T HisinE R

AN 5 it DX R B A AN [ FE R b MEARAE 22 57, SR S H bR KR R A3, AREA
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JEIX (43.0%) , FAEX &AL, A 37.6%; A6 XTI F AR #hH R R &, N 52.3%, PR IX
(48.9%) . X (47.1%) . PEAEIX (46.9%) ZREUN, HALX (42.2%) K.
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Table 3 Salt tolerance traits of mung bean varieties from 11 regions

Z R REFR REFH REFHH RO
Hi X 25 o o SR :
Region Number of Parameters Germination Germination Germination Relative salt
g varieties rate/% potential/% index/% harm rate/%
P 4B X Min 3.3 0.0 1.9 0.0
Northeast 83 Max 100.0 733 144.7 96.3

China area Mean 57.4 31.3 53.9 42.2



i L X Min 33 0.0 1.9 16.7

North China 258 Max 83.3 63.3 91.7 96.3
area Mean 47.2 22.9 37.6 52.3
T E AR X Min 0.0 0.0 0.0 0.0
East China 129 Max 100.0 56.7 94.7 100.0
area Mean 475 23.9 39.8 51.8
o E AR X Min 23.3 3.3 13.1 20.0
South China 16 Max 80.0 50.0 81.9 76.7
area Mean 55.0 23.1 421 445
[ A X Min 33 0.0 3.6 0.0
Central China 139 Max 100.0 56.7 93.3 96.3
area Mean 52.3 24.8 419 47.1
tHE X Min 16.7 0.0 10.3 16.7
Northwest 31 Max 83.3 433 85.0 81.5
China area Mean 53.0 23.0 41.8 46.9
o E PR X Min 26.7 3.3 17.8 20.0
Southwest 20 Max 80.0 53.3 825 73.3
China area Mean 51.0 26.2 43.1 48.9
ZKEg Min 26.7 23.3 27.2 16.7
Southeast Asia 4 Max 83.3 73.3 101.9 73.3
area Mean 65.8 50.0 70.4 34.2
Min 10.0 6.7 9.2 10.0
ézgtz,,iia area 37 Max 90.0 70.0 135.8 88.9
Mean 66.5 42.6 79.3 335
BEX Min 23.3 6.7 16.9 10.0
South Asia 51 Max 90.0 60.0 123.9 76.7
area Mean 61.9 35.2 56.5 38.1
) Min 30.0 10.0 20.3 70.0
M 1 Max 30.0 100 203 700
African area
Mean 30.0 10.0 20.3 70.0
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Table 4 Variation of salt tolerance index of mungbean varieties from 34 locations

PR N~ N, NN 0 £ 2
Region Location Number of Germination Germination Germination Relative salt
9 varieties rate/% potential/% index/% harm rate/%
HIJEIT Heilongjiang 13 56.7 23.9 44.6 43.0
] Ak Jilin 48 51.1 26.4 427 48.4
PEARIEX
Northeast WZ i Inner Mongolia 85 63.1 36.9 64.6 36.9
China area .
LT Liaoning 22 50.0 24.4 42.5 49.1
A5 RHCV 34.0 55.2 52.7 45.0
b IX Jt5¢ Beijing 26 48.7 233 39.1 50.8
North China

area L Hebei 103 45.6 222 359 53.7
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769 ek ST 6 R BIE (K 2) o MR FFFROR SE R (28, 4%) IREERT

AN

. i

AR ek (B 3D, SeRFh IR TR R R (CV=79.6%) , TR IFRL L 60. 2%1) K 2 &
KU RESH IO RFFRL (29.8%) FIZR R 2 FIFFRL (28.1%) B, 3 EF R AR AR T8



JERE/N (CV=46.3%) , ZROM R IR BRI A R ARAB 22 S 550K, 4 0 12 RO RF LS 2t € A 5 8 b B2 FR K RE 1)
AR 2 FEAK (13..94%) 5 #5 Cubf B2 ROFFRLI A 27 R 80 28.22%, B3t (53.15%) FIZR (i FfhL

(47.10%) AW EFIC, HRMEF AT TR EEZR,; B, EEORMSRER R PR 255 28K
HMEZ AW EES, HEMESEOM AR FERE BE WS, H8 0 B R 7 R
ik (CV=30.7%) , =R&xMh R KIFFRL A D HOR BT 52 31 R EOK .

A ZEYIMT; B: WEOWmAT; C:RBEOWmAT; D. BREOWIHAT; E: WEOWHMT; F KOBEANT; G ROEEMT; H: RO
BHEMT; 1 BEOFMMT; I WEBIMT
A: Shiny green seed: B: Shiny yellow seed; C: Shiny black seed: D: Shiny black-green seed: E: Shiny brown seed; F: Dull green seed; G: Dull
yellow seed; H: Dull black seed; 1: Dull black-green seed; J: Dull brown seed
2 TEFE MR EE MR

Fig.2 Mung bean germplasm with different seed coat traits
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Fig.3 Parameters of mung bean germplasm with different seed coat colors at germination stage under sodium chloride stress
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Fig. 4 Parameters of mung bean germplasm with different seed coat lusters at germination stage under NaCl solution stress
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WEAMKNE (R 5) o 769 frak SR L R E RNy 4 MR (B 5) , P kLB /N T 3g 1%k
SRR AR A AR B (CV=59. 8%) , HINEhPES FRIE 39 J2 UL RSk GoM A il e 2% 2= 0k

HRHFER (35.9%)  KAFH (18.7%)  KIFFEEL (31.3%) WM ZF K, MXTEEEZR (62.4%) NI &
h

Rk
i Hf

%

®5 REMRBNESEHETEMEROBXMES T

Table 5 Correlation analysis between 100-seed weight of mung bean germplasm and various traits under salt stress

REFHR R KRR AEX 6 5 2R
GR GP Gl Relative salt damage rate
kL E Pearson #H 1% 0.235" 0.146™ 0.157" -0. 227"
100-seed weight BEME oD .000 .000 .000 .000
“x” :P<0.05, “#x” :P<0.01
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Fig.5 Parameters of mung bean germplasm with different hundred-grain weight at germination stage under NaCl stress
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