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Application of Seed Vigor Test for Predicting Field Emergence in
Azuki Bean (Vigna angularis Wight)

Gwan—-Seok Jeong*, Young—Wang Na**, Sang-In Shim*, and Seok—Hyeon Kim*'

*Research Institute of Life Science, Gyeongsang National University, Chinju 660-701, Korea
**Research Policy Bureau, Rural Development Administration, Jeonju 560-500, Korea

ABSTRACT Field emergence of Azuki bean is poor due
to hard seed coat as compared to other legumes. In this study,
an attempt was made to develop prediction method with
regression analysis based on various seed vigor tests in laboratory
for field emergence of azuki bean. Azuki bean seeds artificially
aged to provide various levels of seed quality were evaluated
by the standard germination test (SGT), cold germination test
(CT), cool germination test (CGT), complex stressing vigor
test (CSVT), tetrazolium(TZ) vigor test and electroconductivity
test. The SGT was suitable for predicting the field emergence
in the unaged high vigor seeds. The abnormal seedling percentage
and shoot length in the CGT were highly correlated with
field emergence of moderate vigor seeds artificially aged
for 2 days. Electroconductivity, seed viability in the CSVT,
and vigor and predicted germinability in the tetrazolium vigor
test were also useful for predicting field emergence. Percent
of ungerminated seed in the CSVT was correlated with field
emergence in the low vigor seeds artificially aged for 4
days. In a stepwise multiple regression analysis, seed viability
in the SGT, normal seedling percentage and dry matter weight
in the CGT accounted for 86.9% of the predicted value of
field emergence in azuki bean.

Keywords : germination test, seed vigor, field performance,
stepwise multiple regression, azuki bean
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Table 1. Changes in germinability, hardness and viability of seeds artificially aged for different periods in standard germination

test.
Aging Seed Normal Abnormal Hard Dead Seed Shoot Dry matter wt.
days vigorT seedling (%) seedling (%) seed (%) seed (%)  viability (%)i length (cm) (mg of total seedling)
Control 1,778a" 73a 10a 11a 6¢ 94a 24.3a 1,698a
2 932b 56b 12a 13a 20b 80b 16.7b 930b
4 586¢ 39¢c 16a 13a 33a 68c 15.0bc 643c
6 433d 33c 19a 16a 33a 68c 13.2¢ 614c

'Seed vigor = percent normal seedling x shoot length(cm).
*Seed viability = percent viable seed (normal + abnormal seedling) + hard seed.
"Column means followed by the same letter were not significantly different at the 5% level according to DMRT.

Table 2. Changes in germinability of seeds artificially aged for different periods in cool germination test.

Aging Cool Normal Abnormal Hard Ungerminated Shoot Dry matter wt.
days vigorT seedling (%) seedling (%) seed (%) seed (%)iE length (cm) (mg of total seedling)
Control 265a" 3la 23a 30a 46¢ 8.6a 447a
2 192b 23b 23a 3la 54bc 8.4a 369b
4 129¢ 19b 18a 3la 64ab 6.8b 305¢
6 105¢ 17b 16a 35a 69a 6.0b 290c

T Cool vigor = percent normal seedling x shoot length(cm).
1 Ungerminated seed = hard seed + fresh ungerminated seed + dead seed.
* Column means followed by the same letter were not significantly different at the 5% level according to DMRT.

Table 3. Changes in germinability, hardness and viability of seeds artificially aged for different periods in cold germination

test.
Aging Cold Normal Abnormal Hard Ungerminated Shoot Dry matter wt.
days vigorJr seedling (%) seedling (%)  seed (%) seed (%)i length (cm) (mg of total seedling)
Control ~ 650a" 49a 25a 8b 27d 13.3a 320a
2 465b 42a 23a 14ab 36¢ 11.2ab 268a
4 290c 28b 13b 14ab 60b 10.5b 195b
6 205¢ 20b 15b 18a 66a 10.0b 152b

T Cold vigor = percent normal seedling x shoot length(cm).
¥ Ungerminated seed = hard seed + fresh ungerminated seed + dead seed.
* Column means followed by the same letter were not significantly different at the 5% level according to DMRT.
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Table 4. Changes in germinability of seeds artificially aged for different periods in complex stressing vigor test and tetrazolium

vigor test.
Complex stressing vigor test Tetrazolium vigor test
Agin i
N Normal Abnormal Hard Un-germina;[ed viigiel(iity Vigor viile)?l(iity Hard g;::jg:;ﬁﬁ ty
1 0 1 0, 0, 0 1 0
seedling (%) seedling (%) seed (%) seed (%) (%):p in TZ test (%)1 seed (%) %)
Control 71a" 6a Ta 23b 84a 388a 92a 17b 84a
2 68a Ta 9a 25b 84a 345b 87b 14b 74b
4 52b 6a 6a 42a 63b 273¢ 73c 15b 60c
6 44b Ta 10a 50a 60b 158d 68d 26a 51d

T Ungerminated seed = hard seed + fresh ungerminated seed + dead seed.
1 Seed viability = percent viable seed (normal + abnormal seedling) + hard seed.
* Column means followed by the same letter were not significantly different at the 5% level according to DMRT.

Table 5. Changes in conductivity, field emergence and seedling vigor of seeds artificially aged for different periods.

. Electroconductivity Field emergence test
Aging test
days Conductivity Field Shoot length Dry matter wt. . .y
(us cm’'gh emergence (%) (cm) (mg of total seedling) Seedling vigor
Control 36d° 69a 12.1a 383a 830a
2 43¢ 67a 10.7ab 365a 714b
4 74b 58b 11.0ab 334b 637c
6 78a 56b 10.4b 330b 577c

T Seedling vigor = percent field emergence x shoot length(cm).
* Column means followed by the same letter were not significantly different at the 5% level according to DMRT.

&'&otgAHungerminated seed)4*+= 5015 Th(Table 3). OS2 5k o] I vl ¥ FAF] HEREYE A

%!
AEASE ALwoldAl o wek Ao, Eadeld o Hgksiin AlrurkFig 1),
Atel Al K= o8] wol dolqlich A7|AEE A ol difoA He AAY k=3t 4=
Complex stressing vigor test (CSVT)2] Z1}= Table 4 = 5l= 215 HYtH(Table 5). £3] 2Y AE =
ol i Shel Gt A SEEUORIAS] 735} o 9 ol 4 $0] B4R ofol el e
SAFSE 71%2 et v AA R} HAEA ST F Q) 2 AZFE KR = 0.978, p<0.05) (Table 6). Matthews &
o, ol 1e3 A2e] WHOR FA0 ol e Bradnock (9681 SEIIA 43S g’ o]0l 7Eo
of TA W29 & F47 Sl Aom AR,  ofHuhl itk 2 AFolA T B pA| %= v
olafg ATh 2-5C 0] ALARlL FAO] FHE B AolalAT uh$ ulue AaE wolnl PAgo] Theke
7171% St AFHISTA, 1995)9F dA|sh= Aol 2~4 o= gfog I FAA AAol o] 83 AAMHO =
A A skl B SRl oA XAl BAhol §-87 A o188 Aol glo] HaIeh Bired bean, azuki bean)] o
Ao 2 ABZEE TK(Table 6). s }—ZWl AT - Ao® HAE v QLA
HEeE29(17) A4 AARIA S S vigon) X% =ek F 1w Aol 2ol el Hampton ef al
g A0l HeEE 4 uae 73 b, 2AE A (1928 BEEEE 2025C Wl 247 Besie
2o] Yoo 029 HER U BT H3h AHENA & o WIHEE GAATE THAAT F AL of
6% 7] 31l Ashaickabl 4. 29 okl 54
(7% Hwo] T 2E) dEFENS AR SRS HEFEUS A4 AT FALo] 92%o|T oS}
2 59 5 e AR ARHHTable 6). HEHES  fol 84% eRdth ol EEobAlolN FX12E 94%
2}

fe)
= T 2 T M
Auo] FAE HM] Aol ANFHE FHRANES 3647 o] T FAEEo] 3% et Zak CSVTIA F418
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Table 6. Correlation coefficients between indices of several laboratory tests and field emergence with differently aged seeds.

Variable Aging level

Control 2-day 4-day 6-day
Seed vigor (SGT) 0.785 -0.306 -0.353 0.576
% normal seedling (SGT) 0.885 -0.231 -0.541 0.910
% seed viability (SGT) 0.970 0.580 0.292 -0.165
Shoot length (cm, SGT) -0.872 -0.369 -0.172 -0.509
Dry matter wt. (SGT) 0.631 0.068 -0.378 -0.520
Cool vigor (CGT) 0.259 0.825 -0.446 0.458
% normal seedling (CGT) 0.072 0.883 -0.501 0.526
% abnormal seedling (CGT) -0.958 -0.977 0.245 0.858
% hard seed (CGT) 0.701 -0.957 0.628 -0.915
% ungerminated seed (CGT) 0.830 -0.315 0.205 -0.737
Shoot length (cm, CGT) 0.701 -0.972" -0.257 0.399
Dry matter wt. (CGT) 0.284 0.653 -0.015 0.116
Cold vigor (cold test) 0.757 0.076 -0.342 0.109
% mnormal seedling (cold test) 0.485 -0.042 0.101 -0.149
% ungerminated seed (cold test) -0.375 -0.147 -0.526 0.422
Dry matter wt. (cold test) 0.179 0.590 -0.562 -0.789
% normal seedling (CSVT) -0.603 -0.798 -0.392 0.658
% ungerminated seed (CSVT) 0.226 0.779 0.958" -0.747
% seed viability (CSVT) -0.856 -0.969 -0.372 0.819
Vigor (TZ) 0312 0.964 0.613 -0.283
% seed viability (TZ) 0.070 0.857 0.121 -0.682
% predicted germinability (TZ) -0.135 0.969 -0.015 0.463
Electroconductivity (uS cm'g™) 0.606 0.978 0.554 -0.802

*, Significant at P<0.05.

SGT, standard germination test; CGT, cool germination test; CSVT, complex stressing vigor test; TZ, tetrazolium vigor test.

Table 7. Stepwise multiple regression analysis for predicting
field emergence with seedling vigor and seed vigor
indices of differently aged seeds.

Entered variable” ’ Residual
mean squares
% predicted germinability (TZ) 0.820 2093

% seed viability (SGT) 0.821 2084
% normal seedling (CGT) 0.864 1576
Dry matter wt. (CGT) 0.869 1576

“Order of variables entered in addition to previous variables.
TZ, tetrazolium vigor test; SGT, standard germination test;
CGT, cool germination test.
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Fig. 1. Changes of seed moisture content during imbibition at
25C in soybean, pea and azuki bean. Vertical bars
represent standard errors of the means.
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