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Study on early identification method of drought-
tolerance of mungbean cultivars
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Abstract: [Objective] A method for identifying drought-tolerance of mungbean varieties was discussed
in order to provide a theoretical basis for drought-tolerance breeding of mungbean. [Method) A simple
method of germination rate at 24h-after-water-absorption was used and verified to investigate mungbean
drought-tolerance. The drought-tolerance of 25 mungbean germplasms was graded according to seed germi-
nation rate at the germination stage,and then in pot water-control trails at vegetative growth stage and re-
productive growth stage. [Result] It indicated that there were significant differences in drought-tolerance
among mungbean materials. Water absorption made no difference to drought-tolerance. However, germina-

tion rate of 24 h-after-water-absorption and drought-tolerance were closely correlated. Seedling branch root
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number,main root length and root dry weight had significant (P<C0. 05) or highly significant positive cor-

relation (P<C0.01) with drought-tolerance. Under repeated stress of supplying water for 24 h after germi-

nation and then no water for 24 h,the survival rate of drought-tolerant cultivars was higher than that of or-

dinary ones. At the vegetative growth stage, temporary wilting(under soil moisture of 9% to 11%) treat-

ment led to leaf wilting of ordinary cultivars, with reduced plant height,stem diameter and leaf area. Among

the traits, the changes of stem diameter and leaf area were highly significant. During the reproductive

growth stage,temporary wilting induced significantly lower root biomass and branch biomass in ordinary

cultivars. When moved to the seed filling stage, ordinary cultivars wilted without recovery. On the contrary, the

drought-tolerant cultivars still maintained ability to grow. [Conclusion) These results indicated that 24 h-germina-

tion-rate of mungbean seeds could be used as a method in drought resistance identification and screening.
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Table 1 25 mungbean varieties used in this study
il A 44 B H AR it A 44 H ARG il R 44 B H AR By
Variety Released year Variety Released year Variety Released year
4% 522 Baili 522 1994 Pkst 3 5 Taoli 3 2007 8% B 43 985 Dayinggelii 985 2009
NEE 15 Gonglu 1 1995 F5 R 4t Feicuilu 2007 2% 732 Lidou 732 —
INEx 2 5 Gongli 2 1996 4t 9 % Bailu 9 2007 %4k 713 Liidou 713 —
M4t 6 5 Baila 6 2000 Hak 35 Jila 3 2007 45 9281 Lidou 9281 —
KRR 4% 935 Dayinggelii 935 2001 Hagk 4 5 Jilu 4 2007 2% & 3554 Lidou 3554 —
4k 9346 Jilu 9346 2002 Bkak 5 5 Taolu 5 2008 A %2 1099 Gongjiao 1099 —
H&k 8 5 Bailu 8 2002 Ha 55 Jilu b 2009 £ %7 340 Liidou 340 -
¥k 218 Tao 218 2005 gk 15 Xinli 1 2009 45809 Liidou 809 —
Wk 208 Tao 208 2005
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HOLr RO o BEA I RE 4 BTSSR R 4 43K
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Table 2 Germination rate of 25 mungbean varieties

S =y SEr) o=y
it % i szrilfa/tifn Droi}fﬁ;:t %o%rant fl Fl Z i Z/anfa/tlfn Droﬁg‘;—; i%:(rant
Variety rate grades Variety rate grades

4% 522 Bailu 522 68. 00 3 Aok 45 Jilu 4 38.67 1

Nk 15 Gongli 1 56.00 2 Pkgt 5 5 Taolii 5 81.33 4

INE 2 5 Gongli 2 37.33 1 FHas5 5 Jilu b5 77.33 3

M4k 6 5 Baili 6 73.33 3 ek 15 Xinla 1 36. 00 1

KW RF 4 935 Dayinggelii 935 50. 67 2 K FF 4% 985 Dayinggelin 985 65.33 3

T 4% 9346 Jili 9346 68. 00 3 2% %7 732 Liidou 732 88. 00 4

H&t 8 5 Baila 8 66.67 3 £ 713 Liidou 713 97.33 5

#k 218 Tao 218 85.33 4 25 9281 Lidou 9281 66.67 3

#k 208 Tao 208 98.67 5 25 3554 Liiddou 3554 77.33 3

Pk&k 3 5 Taolu 3 100. 00 5 AR 1099 Gongjiao 1099 65.33 3

F5 R4 Feicuili 100. 00 5 £ 340 Liidou 340 81.33 4

H 4t 9 5 Baili 9 34.67 1 25 809 Liidou 809 89. 33 4

Hak 35 Jila 3 53.33 2
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Fig. 1 Relationship between growth characters and drought-resistant grades at seedling stage of mungbean
“ % ” means significant correlation (P<Z0.05),“ * * ” means highly significant correlation (P<0.01)
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Seedling morphology of mungbean cultivars under water stress repeated 5 times

1,2. Drought tolerant cultivars;3,4. Ordinary cultivars
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Table 3 Mungbean seedling survival rate under repeated water stress %
ity Fil Wp 38 KB Stress times
Varieties 1 2 3 4 5
2% 713 Liidou 713 100 85 65 40 15
Hi B F L Feicuila 100 90 70 40 30
Strong drought  Jk 208 Tao 208 100 85 60 35 20
cultivars Yhsk 3 5 Taolii 3 100 90 70 10 25
-1 Mean — 87.5+1.44 aA 66.2542.39 aA 38.75%1.25 aA 22.5%3.23 aA
NG 2 5 Gonglu 2 100 65 20 10 0
357 5 ol Hak 45 Jila 4 100 60 20 0 0
Ordinary 4t 9 5 Bailua 9 95 45 15 0 0
cultivars Fisk 12 Xinli 1 90 40 20 0 0
SE-34 Mean 96.2542.39 aA 52.545.95 bA 18.75+1.25 bB 2.54+2.5bB —
T A BR R AR AN R RS 7 85 3R R 22 533K 0. 01 W H7KF AR AN FNG 05 3RoR 22 53K 0. 05 W K. F &R,

Note: Values followed by a different capital and small letter are significantly different at 0. 01 and 0. 05 level. The same as below table.

2.4 k4rhEpiE
R
WM FWOKE 24 h & ZE R ML 0B B RHE
T‘F‘%E’J%%Qt% 4 AP SFOR 4 A58
Tt R AT 2 R 78 75 7 A R X & B A b Y A
Ta*/]?ﬁﬁiﬂ‘{ﬂ"lwn%m?%‘l HH 2 4 AT, IEE kK
ZRAETR X BRD S 5 G 0 5 R 5 3 R A AR L 2R

AR A I FR 22 S BN B3 K A A A5 1R T L 4

MARGEmMEKRERTNENE

x4 EBHAMKSHETARRERFHKS

Table 4
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SRR Bt v RS OE B LK KR a0 R R T
59.61%.2. 15% 1 52. 28 % , M 3 38 5 Fh 23 91 F K&
T 137.81%,25. 42% F1 75. 45 % , n] WL 4 T 0
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e 359 e T L S A

ZHEERHERMLIEER

Comparitions of plant height,stem diameter and leaf area under normal

water supply and water stress at the fourth leaf stage

Bk /em ZE AR/ mm W B/ (em? « B
i Plant height Stem diameter Leaf area
Varieties Xf B S SER S X 1 K 53 3e Ak 3 popiist K 53 e b 3
Control Water stress Control Water stress Control Water stress
2% 713 Liiddou 713 45.0 33.2 3.25 3.45 198.52 125. 89
Eie 54 Feicuilu 32.3 21.9 3.21 3.23 182. 54 109. 22
r:;i“ﬁ}:t P 208 Taolii 208 38.4 21.2 3.72 3.43 191. 11 138.70
cultivars ~ Bk%k 3 %5 Taolii 3 42.5 22.8 3. 14 2.92 212. 46 141. 39
- Mean 39.5542.77 aA 24.78+2.83 aA 3.33+0.13 aA 3.2640.12 aA 196.15+6. 34 aA 128.81£7.35 aA
N4k 25 Gongli 2 36.3 15.3 2.87 2.68 144. 66 88.98
W37 EHak a5 Jilu 4 32.6 12.7 3.24 2.12 104. 38 55. 56
Ordinary %t 9 %5 Bailu 9 29.7 13.1 3.08 2.55 129. 25 77.08
cultivars ek 15 Xinla 1 41.5 17.8 2.86 2.23 137. 60 72.41

S Mean

35.0342.55 aA 14.734+1.17 bA 3.01+£0.09 aA 2.40+0.13 bB 128.97£8.78 aA 73.51£6.93 bB
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Fig. 3 Numbers of wilting leaflets on potted plants after

water-off/water-on at the fourth leaf V4 stage
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Fig. 4 Comparitions of the various parts of mung bean
plant biomass under water stress at seed filling stage
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organ are significantly different at 5% probability level
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Fig. 5 Morphology of mungbean varieties under water stress at seed filling stage

1,2. Drought tolerant cultivars;3,4. Ordinary cultivars
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Fig. 6 Characters of mungbean plants and roots under water stress at seed filling stage

1,2. Drought tolerant cultivars;3,4. Ordinary cultivars
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