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Drought Resistance Evaluation of Adzuki Bean Germplasm at
Seedling Stage and Screening of the Drought-resistant Resources

SHAN Yun-peng', CHEN Xin-hui’, WAN Ping', ZHAO Bo', YANG Kai', LI Yi-song’
('Plant Science and Technology College, Beijing University of Agriculture /Key Laboratory of New Technology in Agricultural

Application , Beijing 102206 *College of Biological Science and Engineering, Beijing University of Agriculture / Key Laboratory of
Urban Agriculture ( North ) of Ministry of Agriculture, Beijing 102206 )

Abstract: To explore drought resistance characteristics of adzuki bean at the seedling stage, 235 adzuki
bean accessions from different regions were subjected for drought resistance tests upon drought stress treatment
by pot cultivation assay.The root morphology, plant height, biomass and canopy wilting were measured, and the
statistical analysis was conducted using the subordination function method, principal component analysis ( PCA )
and cluster analysis.Under drought treatment, the taproot length, lateral root length, total root length, and ratio
of shoot dry mass to root dry mass were higher than those of the control groups, but taproot surface area, lateral
root surface area, total root surface area, taproot volume, lateral root volume, total root volume, shoot dry mass,
root dry mass, plant dry mass and plant height were lower than those of the controls.The correlation analysis on
the subordination function values of each trait showed the correlation with the total root surface area.The first

three principal components explained 82.8% of the phenotypic variations at 15 traits.The first, second and third
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principal components were mainly contributed by root surface area, dry mass, and taproot length, respectively.
These accessions were classified into three types, composing of drought-resistant, intermediate and drought-
sensitive, which accounted for 8%, 63% and 29% of total accessions, respectively.According to the subordination
function value, principal component analysis and root morphology of different types, the total root surface area
served as a major index for the evaluation of drought resistance at the seedling stage.Moreover, 15 drought-

tolerant accessions were identified being valuable for further drought-resistant breeding and gene mining in adzuki

bean.

Key words: Adzuki bean ( Vigna angularis ( Willd. ) Ohwi & H.Ohashi ) ; seedling; drought resistance

indices; comprehensive evaluation
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Table 1  Statistical analysis of 15 characters in 235 adzuki bean accessions under drought stress treatment

KEFEZH Treatment group X HEZH Control group
Wk Vi brifi2E 5 AE (%) ¥ Frifii2E 5 R E (%)
Traits Standard Coefficient of Standard Coefficient of
Average deviation variation Average deviation variation

FMRK (em)TL 8.472 2.402 28.3 7.088 2429 34.3
MR (em ) LRL 75.441 46.507 61.6 71.702 45.697 63.7
BAREK (em) TRL 83.913 47.446 56.5 78.790 46.292 58.8
FARFHER (cm®) TSA 1.990 0.624 31.4 2311 0.821 355
MR AL (cm® ) LRSA 9.341 6.111 65.4 11.095 6.639 59.8
MMREEHA (cm®) TRSA 11.330 6.413 56.6 13.406 6.898 515
FHAR (em®) TV 0.042 0.016 37.4 0.069 0.030 428
MARIAFL (em®) LRV 0.104 0.073 70.6 0.164 0.100 61.1
SRR (em®) TRV 0.146 0.083 56.6 0.233 0.113 48.8

M ¥+ (g ) SDM 0.039 0.011 29.6 0.063 0.023 36.4
iR H (g )RDM 0.010 0.006 60.6 0.013 0.008 55.9
AR+ (g)PDM 0.049 0.016 32.2 0.076 0.028 36.7
Mgt RSDMRDM 0.265 0.131 49.6 0.216 0.094 43.4

P (em ) PH 7.936 1.854 23.4 11.324 2.204 19.5

90% ZEE5 I TH] (d ) DRW 4,660 2.624 56.3

TL: Taproot length, LRL: Lateral root length, TRL: Total root length, TSA: Taproot surface area, LRSA: Lateral root surface area, TRSA: Total
root surface area, TV: Taproot volume, LRV : Lateral root volume, TRV : Total root volume, SDM: Shoot dry mass, RDM: Root dry mass, PDM:
Plant dry mass, RSDMRDM : Ratio of shoot dry mass to root dry mass, PH: Plant height, DRW: The day of reaching 90% wilted degree.The same

as below
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Table 3 Eigen value of three principal components analysis

BN i FEAEAE ST (%)

o . TR (%) S

Principal Eigen o Cumulative
Contribution o

component value contribution

I 8.389 55.9 55.9

I 2.280 15.2 71.1

I 1.753 11.7 82.8

Table 4 Loading matrix of each component in principal components

FITMFE FR B9 45AE ] 25 faf Eigenvector loadings of measured traits

ES %y

Principal . THEE ML SRE TR R SR ML M kR . 90% ZE

comporent S MR SR T T T i e gl pm pm o pm OO R

TL  LRL TRL ~ 8 g i 8 g RSDMRDM PH

TSA LRSA TRSA TV LRV TRV SDM RDM PDM DRW

| 0558 0.896 00922 0623 0940 0973 0652 0919 0954 -0.437 0.884 0631 0723 0313 0.192

I| 0543 -0.170 -0.111 0548 -0.140 —0.029 0480 —0.106 0.056 0.723 -0.037 -0.608 0410  -0.428 0.366

m ~0.528 0.188 0.158 -0551 0240 0.165 -0.491 0.266 0.12 0.447 0074 -0324 0318  -0.274 0.461
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Fig.1 Dendrogram of drought tolerance for 235 adzuki bean accessions
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Fig.2 Root appearance of adzuki bean germplasm resources with different drought tolerance under drought stress
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