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Agronomic performance of 20 soybean recommended varieties in Korea
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ABSTRACT

A total of 20 soybean recommended varieties which were developed until late 1980’ s in
Korea was evaluated at Suwon. Comprehensive evaluation and correlation analysis were
conducted on the agronomic characters. Great variations were found in these genotypes for
branch number, pod number, and grain yield per plant. The variation in number of
pods/plant ranged from 53 to 164, and in grain yield from 25.9 to 68.8 g. The coefficient of
variation for most of the characters had a wide range. In correlation coefficient, grain yield
per plant showed a positive phenotypic association with weight of pods, pod number of
branches, and weight of stem. Multiple regression analysis was done to formulate selection
criteria. It indicated that stout and medium-stature genotypes with more branches, resulting
in varieties with more pnds per plant but with medium-size seeds are available to obtain

high-yielding varieties.

Key Words : Soybean, Agronomic character, Yield, Correlation coefficient, Multiple regression,

INTRODUCTION

The soybean seed, which contains about 40 %
protein and 20 % oil on a dry weight basis, provides
approximately 60 % of the world supply of vegetable
protein and 30 % of the oil(Foreign Agricultural
Service, 1985; Hymowitz et al. 1972; Taira and Taira,
1971). In Korea, the soybean has been used for
centuries in traditional foods as a major protein source.

. The major goal of soybean improvement in Korea is
the development of widely-adapted, high-yield, disease
and insect pest-resistant varieties responsive to
improved cultural practices and processing tolerance to
adverse climatic conditions. Improved nutritional and

cooking characteristics are equally important(Kim et al.,

1995). Limited research has been carried out on
simutaneous improvement of grain yield and protein
content in soybean(Kim and Kim, 1998). But the
highest priority in soybean cultivar development was
increasing seed yield for the 1980’ s in Korea. Seed
yield is a quantitative character controlled by many
by the
environment(Hartwig and Kilen, 1991; Brim and
Burton, 1979; Weiss et al., 1952). The heritability of

genes and strongly influenced

yield is the lowest and the most variable of the major
agronomic traits considered in cultivar development,
with estimates ranging from 3 to 58 % (Brim, 1973).
Substantial genetic improvement for seed yield has been
achieved during the 1980 s in Korea(Kim et al., 1994).
Breeding varieties with the potencial to produce high

seed yields of acceptable quality is the principle
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objective in the breeding of soybeans. The availability
of useful variability in a germplasm collection is
essential for systematic breeding. But, a major effort to
breed for high seed yield has not been emphasized since
the early 1990" s because improved seed quality was a
higher project at this time(Kim and Kim, 1998).

The present investigation was designed to evaluate
20 soybean recommended varieties which were
developed until the late 1980’ s in Korea and to assess
their variability for economic characters and to identify

lines having desirable traits.

MATERIALS AND METHODS

Field experiment were conducted at National Crop

Experiment Station, Suwon in 1992. On 2 June, twenty

recommended varieties of soybean in Korea were hand-
planted in rows. Each plot consisted of four rows 5m
long with 0.6m between rows. The seeds of one variety
in each row were sown with spacing of 20cm between
hills and then thinned to two plants per hill after
seedling emergence. After thinning, ten plants within
each row were randomly selected and tagged. All
subsequent data were collected from these plants and
recorded on plant height, plant dry weight, number of
branches, number of nodes, pods per plant, 100-seeds
weight, and grain yield. The total plant dry weight was
derived from all plants part above ground including
pods and grain. Plant dry weight and grain yield were
obtained from a single harvest after air drying for about
one week. Calculations were made from the mean of the

20 plants sampled. Means of various characters were

Table 1. Mean value of some agronomic characters in 20 soybean varieties.

Plant  Branc-hes Nodes Pods  Total plant Stem wt.  Pods 100 seed Yield/plant
height(cm)  (No.) (No.) (No.) wt.(g) ® (8 wt.(g) ®

Hill 92+8.1% 9.8+24 155%07 1641464 1051323 39485 6574250 146+1.1 43.0+16.5
Kwangkyo 8074 51x10 18.0£0.8 94%332 77x179 22459 4894192 25.7+1.0 30.7£8.1
Baekcheon 65+3.6 35x1.1 144407 111£295 61£15.6 15£7.1 464£166 16.1£2.0 282£8.1
Jangyeobkong 71+£76 44x£12 156+13 61+184 64+18.8 15+£4.6 472+10.7 303+£1.8 357£9.6
Danyeobkong 86+73 53+25 183%1.6 114+544 744256 19£55 5524211 154413 356+11.6
Hwangkeumkong 73+6.2 62+1.8 185+14 118+195 126+24.8 26450 1004%£20.5 31.5£2.0 68.7+134
Jangbackkong 85+57 46+21 183+14 90£219 67121 19434 47.6%10.0 17.9£08 294170
Namcheonkong 71£38 53+16 16607 132+20.7 100%15.7 28427 7244145 212121 48.0110.1
Togyukong 93+57 62+15 219+1.7 97+226 69+145 23+42 466+%11.7 171+13 26.8+6.5
Milyangkong 114+53  34+12 195£13 88%365 814264 24476 5704192 239412 3804124
Baekunkong 92+47 3.0x08 17.2+1.0 80x223 66%18.2 23169 43.8%129 22.1+14 294+£80
Bangsakong 6635 55+12 167+1.1 160X+341 78%151 21433 5734128 138410 384486
Saealkong 83+42 53+19 179417 108+322 1034263 28473 7524211 269+1.1 4854151
Paldalkong 46+42 38+08 139406 97+246 564155 10£3.1 462+129 173417 314+8.6
Bokwangkong 81+69 53+14 178+1.8 994202 98+245 23459 7534197 27.2+23 50.7+9.7
Dankyungkong 53+6.1 38+14 11.9+09 534£106 53492 11+28 420475 245+13 259453
Eunhakong 81+£9.7 57£13 17.0£1.6 121£20.7 68+£125 19437 495491 133+08 323157
Namhaekong 96165 69+14 168+1.5 1504362 844213 23447 61.1+17.3 14114 41.8+124
Jangkyungkong  100£94 43£15 209%£18 76x£221 74%£248 24+102 50.1%£15.2 25117 34.0%+9.0
Muhankong 1374282 38+1.8 21.6+£20 67+145 75+148 22439 53.0+12.6 229+1.2 31.9+6.8

* Mean + Standard error
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used to determine the association between various either black, dark grey, or brown but mainly was dark
characters. brown. Pods/plant ranged from 53 to 164, 100-seed
weight from 13.3 to 30.3 g and yield/plant from 25.9 to

RESULTS AND DISCUSSION 68.7 .

The differences among the genotypes were

A . significant for all the chaecacters studied. The
Variability for some agronomic characters.

The mean value for different characters of 20 phenotypic coefficient of variation was of the higher

recommended soybean varieties which were developed magnitude per plant for branches, grain yield, pods

until the early 1990’ s in Korea are given in Table 1. For number and pods weight. Number of nodes and 100-

yield components, i.¢., number of branches, number of seeds weight had the lowest phenotypic coefficient of

pods, grain weight per plant, and 100-seeds weight variation(Table 2). Coefficients of variation of
branches, pods per plant, 100-seeds weight and grain
yield per plant were 30.3 %, 26.3 %, 7.2 %, and 25.6%,

respectively. These facts indicated that among the

there were wide variations among varieties. Variation in
agronomic characters were also observed. Plant height

ranged from 46 to 137 cm, with a mean of 83 cm. The

number of nodes on the main stem also had a wide different characters, plant height and 100-seed weight

range, but averaged about 17 nodes. Pods were are relatively more stable as observed by other

cylindrical, flat, and round. The colour of ripe pods was researchers(Kokubun and Watanabe 1981, Miura and

Table 2. Average of coefficient of variations in 20 soybean varieties evaluated.

Plant Branches  Nodes/ Pods/ Total Stem Pods 100- Yield/
height /plant plant plant plant wt. wt. seeds plant
(cm) (No.) (No.) (No.) wt.(g) @ (g wt(z) (&
fficient of
Coefficient of ¢ 30.3 7.2 26.3 23.1 2354 274 12 25.6

variation (%)

Table 3. Phenotypic correlations among different characters in 20 soybean varieties.
No. of Pods Pods Pod No  Weight Yield Weight No.of 100-

branches  /plant / stem branch of pods /plant of stem nodes  seeds wt.
PH* 0.04 -0.11 0.00 -0.10 0.02 -0.02 0.47* 0.80** 0.03
NB 0.73**  -0.39 0.84** 0.46* 0.42 0.68** 0.04 -0.31
PP 0.11 0.95%* 043 041 0.52* -0.09 -0.60**
PS -0.22 -0.11 -0.13 -0.02 0.24 -0.23
PB 0.46* 0.44* 0.52* -0.16 -0.51%*
WP 0.98**  0.58**  0.21 0.37
YP 0.53* 0.16 0.42
WS 0.43 0.02
NN 0.18
* PH = Plant height; NB = No. of branches; PP = Pods per plant; PS = Pods per stem;
PB = Pods per branch; WP = Weight of pods; YP = Yield per plant; WS = Weight of stem

NN = Number of nodes
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Genma 1986), and that the low correlation among those
components may be due to their lower sensitivity to the
environment,

Correlation coefficients among grain yield and its
components were also calculated. The correlations
among different traits are given in Table 3. Grain yield
per plant showed a positive phenotypic association with
weight of pods, pod number of branches, and weight of
stem. Among characters surveyed, the relationship of
weight of pods and grain yield was the strongest. Apart
from grain yield, 100-seeds weight showed a positive
relationships with pod length and a negative
relationships with days to flowering and maturity(data
not shown). This indicates that early-flowering and
early-maturing varieties may possess bolder seeds
compared to the late-flowering ones. And 100-seeds
weight showed a negative relationships with pods per
plant, thereby indicating that number of pods may
reduce the seed weight. Pods per plant had a positive
relationships with number of branches, and weight of
stem but no relationships with pods per stem, plant
weight, plant height, and nodes number. This suggests
that multi-branch types having bolder seeds could be
combined with types with a greater number of pods per
plant in order to attain higher yield. Among the traits
studied, branch number was the best indicator of pods
per plant.

In leguminous crop, the highly significant
association of number of pods per plant with grain yield
is consistent with the results of other works(Kenji 1993,
Fransisco and Maeda 1989, Kokubun and Watanabe
1981). In this experiment, the strong correlation of grain
yield with number of pods per plant was
recognized(r=0.783***). This strong relationship
between grain weight and number of pods per plant
could be then attributed primarily to the increase in the
number of pods per stem and grains per pod. This is
supported in the present experiment by their high values

of correlation coefficient(r=0.768** and 0.63** in pods
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per plant and grains/pod, respectively).

However, the correlation with plant height was no
significant. The none significant association between
plant height and grain yield indicated that taller plants
may not always be higher yielders. On the contrary, the
number of effective flowering branches and effective
flowers per node may be real determinants to the yield
potential of a plant. In fact plants with medium stature,
erect growth habit, short internodes and more effective
flowering nodes may utilize solar energy more

efficiently compared to the taller types.
MULTIPLE REGRESSION

The estimation of partial regression coefficients was
done for five charaters, viz. pods per plant, branch
number, stem weight, node number, and 100-seed
weight which showed positive association with grain
yield. The partial regression of grain yield on pods per
plant(1.113 +0.07) and 100-seeds weight(1.068 £
0.26)was significant, whereas the partial regression
coefficients for branch number, stem weight, and node
number were not significant. Hence partial regression
coefficients were again estimated by including pods per
plant and 100-seeds weight only. Pods per plant gave a
highly significant partial regression coefficient and
indicated greater importance of this character. This
multiple regression coefficient based on these two

characters was as follows ;

Expected grain yield = -37.759 + 1.023 X1 + 1.027 X2 ;
where X1 = pods per plant and X2 = 100-seed weight.

The partial regression analysis revealed that only
pods per plant and 100-seeds weight were significantly
contributing towards grain yield. It indicated that stout
and medium-stature plants with more branches bearing
not-too-many pods on nodes would add to grain yield
and that types having shorter flowering duration and

grain-filling period would be more productive.
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