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Evaluation for Drought-tolerance Germplasm Resource in Mungbean
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Abstract: Breeding for drought-tolerance varieties is one of the most cost-effective ways to meet global
climate drought, and identification of the drought-tolerance germplasms is of importance in breeding.In this
study, 303 mungbean accessions were tested for drought tolerance under the different irrigation conditions in
Qitai, Xinjiang in 2017 and 2018.Nine parameters were investigated, for instance yield per plant, pod humber
per plant, seed number per plant and biomass per plant.The ratios of all parameters between drought and
irrigation condition were calculated.The drought tolerance indicators were determined by correlation analysis,
and mungbean germplasm for drought-tolerance were evaluated by drought tolerance coefficient, subordinative
function analysis and drought tolerance index.Based on the identified suitable evaluation method, we conducted
the screening for drought-tolerance germplasm.The significant positive correlations on drought tolerant coefficient
were observed between drought and irrigation conditions for pod number per plant, seed number per plant,
biomass per plant and yield plot.The four indices were recommended for drought tolerance identification in
mungbean.The correlations were significant among parameter values of three evaluation methods with a very
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high consistency.The drought tolerance germplasm resources, which were identified by the drought tolerance
index, exhibited higher average yield per plant than by the two other methods under different water regimes.This
results implied that the drought tolerance index was optimal to screen a large number of germplasm resources of
mungbean at natural condition.103 accessions, which showed identical results in 2017 and 2018, were finally
identified.That included 9 varieties with high tolerance, 11 with tolerance, 61 with moderate tolerance, 8 with
susceptibility, and 14 with high susceptibility. This results will provide theoretical guidance and basic information

for future study on drought tolerance of mungbean.

Key words: mungbean; drought tolerance; correlation analysis; subordinative function analysis
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R2 FEKDEHTHMER(LE ) SEK7E (LE ) HEXRY

Table 2 Correlation coefficients between yield per plant ( ratio )and agronomic traits( ratio ) under different water regimes

ARy b3 7 v % G X5 HASERIEL R HRE  PREE X E
Test year Treatment Plant height No. of Pods per plant Grains per pod Grains per 100—9rain Biomass per Yield

branch plant weight plant per plot

2018 T5 0.568" 0.432"  0.635" 0.317" 0.918" 0.054 0.801" 0.694"

K 038" 0167 0477 0.157" 0.844" -0.068 0.656" 0.834"

BEKF#EZ 0.341" 03137 0611”7 0.179" 0.922" -0.017 0.718" 0.666™

2017 T -0.058 03047  0.712" 0.333" 0.912" -0.075 — 0.928"

WK -0317" 04197  0.608" 0.029 0.863" 0.103 — 0.821"

BEHKFSEZ 03257 0199”7  0.486" 0.236" 0.949” -0.189" — 0.814™

* Rl xR T RARIME KA T A HEIRTE 0.05 F110.01 /KF %R 3%

*, ** indicate traits measured under drought and irrigation significantly different at the 0.05 and 0.01 probability levels, respectively

x3 ARENTERNS KR RB R SR

Table 3 The types and classification standards according to different evaluation methods

IIRAFE () Test year 1453 Evaluation methods 4t HT T it MT Uk S WU HS

2018 PR DC = 043 0.37 < DC<0.43 0.27 < DC<0.37 0.23 < DC<0.27 DC<0.23
SRR pREL Xi =052 045 < Xi<052 0.29 < Xi<0.45 0.23 < Xi<0.29 Xi<0.23
HLE 8% DI =051 041 <DI<051 0.23 < DI<0.41 0.18 < DI<0.23 DI<0.18

2017 R AR DC = 059 0.52 < DC<0.59 0.38 < DC<0.52 0.32 < DC<0.38 DC<0.32
SRR Xi =049 042 < Xi<049 0.29 < Xi<0.42 0.24 < Xi<0.29 Xi<0.24
Hi 5L DI =073 059 < DI<0.73  0.32 < DI<0.59 0.22 < DI<0.32 DI<0.22

HT: highly tolerant, T: tolerant, MT: moderately tolerant, S: susceptible, HS: highly sensitive.The same as below

R4 RELEER

Table 4 Drought tolerance evaluation results

PEM 59 2018 4 In 2018 2017 4F In 2017

Evaluationmethods oy v 57 i MT  BUERS  BRBURHS  BBLHT  BLT  HHOMT  BURS  BREUE HS

R RH DC 50 48 122 37 57 46 41 134 37 45
SR R SFA 47 42 132 36 46 46 47 126 39 45
i85 DI 44 43 136 35 45 44 51 122 42 44

DC: drought tolerance coefficient, SFA: Subordinative function analysis, DI : drought tolerance index, the same as below

41 47 151, 5B 13.53% . 15.51% . 16.83%; " BT WP BBUBRI M SURRR 8 H 4350 9,11, 61,

PURN 0 B0 134,126 Fil 122, /5 BB 44.22% |
41.58% , 40.26% ; HUEA A 37,39 F1 42, 5 B AL
() 12.21% . 12.87% . 13.85%; W 5 J&& Fh &2 %% H A
45 .45 1 44, 5 &K Y 14.85% . 14.85% . 14.52%
P IR P AR Bk, 284 2017 4 | 2018 4EPFA 45

54— M A 103 4y, i R R 33.99% mT)L\

8 fil 14, =i 5 it £ 45 4% +7 ( C0000062 )., FL 4%
25 ,9002-328,9002-334 i g A4 &L LR 9 5
KB 03-94 Lk 2116 FIRek 2 5, L EF AL E 2%
17.(.C0000446 ., C0O000551 ), %4 &f & & /N K &g &,
8901-2113 . {4 9815-36 . & 4 .3 &  h 4t 55 3
430816, Bl 4% 15 F1 # 4t 9 5. 2017 4F, 2018 4F
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Fig.1 The comparison among three drought tolerance evaluation methods
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Fig.2 Average yield per plant of different drought grades germplasms under different water regimes
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2018 A T LA b 1T S5 BRLRR 7 e AR T AU Y
2017 AFE T DL BB B T o TR, B
Pr R R BRI e BT R AN e T M PR
T8RO 43 1 = PR A BT S R T R R
IR 18 37 2 B 7 S o T At 7 o s &)
3 B AH L 81 1) SF- 349 B 7 U B B S 48 B0k
Y78 I BT RFTAE F AA E  B R
Jio B, IACHFE [ AR S5 1T & w2 ol o 9% U
T3 R IR BT 52 5 I, R RN RUR A BOR
[N iOE e i o7
32 MEBEREMERERIEMASHT

303 ek EL AP oL, LR IR T E 14 48 (T
IR X )o ARIEHT R BT 6 R R 8 1 ot
K143 5 AP EL] ($25). 2018 4E#ESE H AT
K ULy A 224 43, (g A S LR
AR AL R B H R £, 73 5 60.29.22., 22,
18 F1 17, i S Fh BT B K1) 19.80% . 9.57% . 7.26% .
7.26% .5.94% F1 5.61%; 2017 4EHi 2 LA FHi 2 fh i
219 oy, HEAA T 6 MARSRZLLPE (AR (NS A AR

R5 AEFXKEMEHAEEEER

L AL, 5 2018 AN [E] A2 R ARFIL 5 A 44 K
¥, A3 BB 13.20% . 10.89% . 9.57% . 8.25% .
7.92% H15.28% X — 45 5 5z B 76 1 X 1 < fe
KRB R EAA A P EVEICHIX, BT
TRHUK 2 KR A SREBE A T 3E8E, 2 AR
XU SR R TT, r E RCR T 40 Ak A Hb T
J& T A58 T TAE 58 T — RIS G SR
o HILARAHED TR FE R BLl i 2458k 7
LR R, W 145 HEsk 4 5 iR 55 sk
85 MLk 95 MLk 12 5 | Y 4% 2116, 9002-328 Fil
9002-334 FlIi#fsk 2118 %5 20 34 MR PR, T H:
J& 9002-328 , 9002-334 FilfE 4k 2116 H£E 2 AEH R4
FERR s B EROL R BV E R A B9 T i
BRI 35 a5 5 hag 75 hag g S Lk
9 S ALk 10 S PTREE AT R dLE AR
BRI B T R TR B ik B
FLLR 2 %7 L4k 845 FLLk 945 FLLR 8 5 FIFLLk
11 545 16 A i R PR R, Hoh 1 34t
25 3Lt 9SS 2 RN EL. AJE— TN
T J57 WA A O g B2 3 e e R i 2 BT
BRWRIR, 55—y W B4 L R A K E
Tl BRI - SR L

Table 5 Drought tolerance evaluation results of different origion germplasm

2018 4 In 2018

2017 4 In 2017

?;fi on mL BT Phr B REUR mL O PT PEL O HUR U
HT T MT S HS HT T WMT S HS
[ 117G Shanxi, China 17 16 27 2 4 3 1 26 12 14
E N5 Inner Mongolia, China 2 3 17 10 8 2 4 23 4 7
v 24k Jilin, China 2 1 15 6 13 3 2 20 8 4
shE 111 4% Shandong, China 6 6 17 3 4 8 8 17 2 1
rfiE LT Beijing, China 5 6 1 4 4 8 5 1 2 4
rhE Tk Hebei, China 4 3 10 1 8 7 1 1 1
R E B PY Shaanxi, China 2 5 5 1 1 2 1 9 1 1
"1 [E {7 R Henan, China 2 2 4 2 6 1 2 1
"P[E1I 5 Liaoning, China 1 2 2 1 3 2 1
P28 Anhui, China 1 1 2 1 1 1 2 1 2
1L Hubei, China 4 1 1 3 1
rf [ B )7 7T Heilongjiang, China 2 1 2 1 3 1
R [E T3 Jiangsu, China 2 1 1 1 1
rf1[= pu)1] Sichuan, China 1 1
K FIE Australia 1 4 2 1 2 2 4
W% ARC-AVRDC 12 2 1 2 4 5 1 3
72 the Philippines 1 1 1 1
EJE India 1 1
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