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Salt Tolerance Identification of 769 Mung Bean Germplasm
at Germination Stage
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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 (GI) , 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%. Among germplasm with different coat colors, the salt tolerance of brown-grained germplasm was
notably weaker than that of other colored seeds, while the mung bean 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 showing a

marked decrease in salt tolerance. This study offer data support for the selection of salt-tolerant germplasm
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and variety breeding in mung bean.

Key words: mung bean; 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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SII: Salt injury index , GR : Germination rate , GP : Germination potential , GI: Germination index , the same as below ; The data in the figure are the

means for each parameter of four mung bean germplasm under salt stress
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Fig.1 Screening of the optimal NaCl concentration for evaluating salt tolerance during

the germination stage of mung bean germplasm
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Table 2 Parameters of mung bean varieties at germination stage under NaCl stress

Pk A A HRAEL ik bl SEHE 5 R E(%)
Traits First quartile Median Third quartile Range Mean cv
RHH(%)GR 40.0 533 66.7 0~100 52.9 36.4
R ZFH(%)GP 16.7 26.7 36.7 0~73.3 272 58.0
KZFHEHE(%) GI 29.2 44.4 58.6 0~146.7 46.1 53.0
AT 482 2 (% )RSDR 333 46.7 60.0 0~100 46.7 402

RSDR: Relative salt damage rate; The same as below
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(79.3%) , AL X F2/1n(20.3%) (2 3) .

®3 N HXHFREMRT R

] P 2 0 R A 3k 2R AR AL AE 47.2%
(240 1X ) ~57.4% (ZR AL X ) Z 1] 5 - 45 & 28 34 HE
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Table 3  Salt tolerance traits of mung bean varieties from 11 regions

HIX AR ¥ KRR R KEFHREL AHT R 5
Region Num'be'r of Parameters (%) (%) (%) (%)
varieties GR GP GI RSHR
rh [ 4 Jt X Northeast China area 83 fe/IMH 33 0 1.9 0
BRME 100 73.3 144.7 96.3
SEHI(H 57.4 313 53.9 422
[ 1EJLIX North China area 258 e/ IME 33 0 1.9 16.7
BRME 83.3 63.3 91.7 96.3
S 472 229 37.6 52.3
A [E]#E 4< [X_ East China area 129 5/ MHE 0 0 0 0
R 100 56.7 94.7 100
SFEE 475 23.9 39.8 51.8
P[4 X South China area 16 e/ ME 233 33 13.1 20.0
R 80.0 50.0 81.9 76.7
SEASE 55.0 23.1 42.1 44.5
HiE 4 X Central China area 139 e/ IME 33 0 3.6 0
BRME 100 56.7 93.3 96.3
FIMH 52.3 24.8 41.9 47.1
A [E P4t X Northwest China area 31 2/ IMEL 16.7 0 10.3 16.7
R 83.3 433 85.0 81.5
FEE 53.0 23.0 418 46.9
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F3(4)
MK SR B s R R R EFH KA PP ENG S
Region Num‘be.r of Parameters (%) (%) (%) (%)
varieties GR GP GI RSHR

P [ PRI X Southwest China area 20 I/ ME 26.7 33 17.8 20.0
R AE 80.0 533 82.5 73.3
FEE 51.0 26.2 43.1 48.9

Z<F5 V. Southeast Asia area 4 /ME 26.7 233 27.2 16.7
TR A 83.3 73.3 101.9 733
SFEE 65.8 50.0 70.4 34.2

ZRV.IX East Asia area 37 fe/ME 10.0 6.7 9.2 10.0
BRIE 90.0 70.0 135.8 88.9
SFAE 66.5 426 79.3 335

B4 IV.[X South Asia area 51 f/ME 233 6.7 16.9 10.0
R AE 90.0 60.0 123.9 76.7
FAE 61.9 352 56.5 38.1

M X African area 1 %/ ME 30.0 10.0 20.3 70.0
TR A 30.0 10.0 20.3 70.0
SFEE 30.0 10.0 20.3 70.0

RSHR : Relative salt harm rate ; The same as below
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Table 4 Variation of salt tolerance index of mungbean varieties from 34 locations

WX Sl A B KR RZF B REFHREL AHXTER F A
Region Location Num'be.r of (%) (%) (%) (%)
varieties GR GP GI RSHR
P [E 4L X Northeast China area JEIRIT. 13 56.7 23.9 44.6 43.0
AR 48 51.1 26.4 2.7 48.4
e 85 63.1 36.9 64.6 36.9
Ly 22 50.0 24.4 42.5 49.1
5 R (%) 34.0 55.2 52.7 45.0
o} [ 1EJLIX North China area st 26 48.7 233 39.1 50.8
Tt 103 45.6 22.2 35.9 53.7
17 38 49.8 245 40.6 499
KHE 6 51.7 23.9 413 483
5 (%) 39.4 63.2 48.9 35.0
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F4(88)
X P M EEL KR R KHFFREL PP EANG S
Region Location NumAbeIr of (%) (%) (%) (%)
varieties GR GP GI RSHR
HE1E 25 X East China area Y 30 422 20.2 342 57.4
AN 38 514 26.1 455 48.4
i} 6 49.4 23.3 41.6 49.4
IR 53 477 25.0 39.1 51.3
Bis 1 333 0 16.1 66.7
Wi 1 53.3 26.7 44.4 46.7
5 R E(%) 42.0 62.5 51.6 37.1
[ /ERG X South China area I 4 60.0 27.5 46.3 40.0
TP 5 62.0 32.7 52.7 36.4
i3] 7 47.1 13.8 32.0 529
5 R E(%) 31.6 61.0 41.8 40.3
rhEfE R X Central China area bal] 77 54.5 27.0 44.3 45.2
il 46 46.7 19.4 35.7 52.1
HIE] 16 57.9 292 48.1 414
5 ZE(%) 34.1 56.0 43.0 36.7
P [ P4 JL X Northwest China area Hl 6 45.0 12.8 27.5 54.7
TH 5 56.7 24.0 47.7 433
By 16 52.7 26.5 447 473
et 4 61.7 23.3 43.8 383
5 FRE(%) 333 56.3 46.5 37.3
1 [ P4 g X Southwest China area GIN 5 453 24.0 38.7 54.7
o) 1 53.3 40.0 50.0 46.7
M 6 522 24.4 423 478
P 8 53.3 27.1 45.5 46.3
5 A %) 29.5 53.9 39.1 30.4
BgF X South Asia area gk HO 49 62.8 35.8 57.3 37.2
N 2 40.0 20.0 36.7 60.0
5 R E(%) 24.4 325 34.8 39.6
4 [X. Southeast Asia area B e 3 78.9 58.9 84.7 21.1
e 1 26.7 233 272 733
5 Z (%) 40.0 45.2 46.7 77.0
#4:V.[X East Asia area HA 37 66.5 42.6 79.3 33.5
5 (%) 24.1 34.0 43.1 475
JEYHIX African area ik nim 1 30.0 10.0 20.3 70.0
5 Z (%) 0 0 0 0
24 AEFHEMHERG S R RA TR KPR35 R 25 % (28.4% )t i IR T R& 6 B A A

241 ARMEGENGEMERNMEIRMEES  SHOFR, EOFREY A R R (602%) . K
769 e TR T AL R SF A R B (K 2) . e ZERELLE(29.8%) FIZR Ak R (28.1%) 5 , (H 4%
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A BT B AR T, C. RAMS T, D A E ST E- AL T F. EE5 TG HATL Y,
H: BB L AR A BA T T i (B A T
A': Shiny green mung bean;B: Shiny yellow mung bean;C: Shiny black mung bean; D : Shiny black-green mung bean; E : Shiny brown mung bean;

F:Dull green mung bean; G: Dull yellow mung bean; H: Dull black mung bean;1: Dull black-green mung bean;J: Dull brown mung bean
E2 AE#EMEIKEZEMR

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 NaCl stress
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Fig. 4 Parameters of mung bean germplasm with different seed coat lusters at germination stage under NaCl stress
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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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