& frik(Korean J. Crop Sci.) 33(4) : 420~428(1988)

BE KT &E2 Tl HRT
EEX - TRE

Studies on the Root Characteristics of
Soybean Varieties in Korea*

Je Cheon Chae** and Eun Seop Lee**

ABSTRACT

Root is supposed to be important role in growth and yield formation of soybeans and also there is
expected to exist varietal differences between soybean root morphology and system. 30 soybean varieties
including 10 Korean recommended, 10 Introduced and 10 Korean native varieties were grown at field and
pot under standard culture condition. Top and root characteristics were investigated at V4, R1 and RS
stage and T/R relations, correlations with yield were calculated.

Top characteristics showed significant difference between 3 variety groups of Korean recommended,
Introduced and Korean native variety. Stem length at R] stage and stem length, stem diameter, number
of nodes, number of branches, number of pods and grain yield at R5 stage were significantly different
top characteristics, Root characteristics showed significant difference between 3 variety groups were
number of thick primary root at V4 stage, primary root angle and root cutting strength at Rl stage,
thick root diameter and root dry weight at R5 stage.

The correlations between top and root characteristics and soybean yield was greatly different by
soybean variety groups, and the top characteristics was more highly correlated then root characteristics.
All the top and root characteristics of Korean recommended variety showed no correlations with yield.
However, leaf area, stem length, top dry weight in Introduced variety and leaf area, top dry weight,

number of nodes, number of thick primary root in Korean native variety were highly correlated with

soybean vyield.
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Table 1. Differences in top characteristics between soybean variety groups at V4 stage (35 days after
seeding) in Korea. Soybeans were grown in pot and field condition. Figures of each variety
group are mean value of 10 soybean varieties.

Variety Stemn Stem No.of No.of Leaf Dry wt.
group length diameter nodes branches area (g/plt.)
(cm) (mm) (cm?/pit.)
Pot experiment
Recommended 14.9 3.5 4.1 0 82 1.12
Introduced 14.2 3.6 3.9 0 80 1.00
Native 14.9 3.6 4.0 0 82 0.99
F-value, Var.gr. 1.25 0.99 2.49 - 0.27 5.18°*
T.var. 3.73** 2.19** 3.60%* - 4.36*° 2.71**
Field experiment
Recommended 16.6 4.5 6.3 2.2 322 3.2
Introduced 16.7 4.0 6.1 2.3 257 2.6
Native 17.4 4.0 6.3 1.9 261 2.6
F-value, Var gr. 1.40 2.53 1.21 0.37 2.65 3.12
T .var, 5.35** 1.66 2.18** 1.62 1.04 1.20

Var.gr. : Variety group T.var. ! Total variety

Table 2. Differences in top characteristics between soybean variety groups at Rl (early flowering) stage
in Korea. Soybeans were grown in pot and field condition. Figures of each variety group are
mean value of 10 soybean varieties.

Variety Stem Stem No . of No.of Leaf Dry wt,
group length diameter nodes branches area (g/plt.)
(cm) {mm) (cm?/plt .}
Pot experiment
Recommended 44.3 3.8 8.0 0 182 1.2
Introduced 43.5 3.7 7.6 0 169 1.0
Native 45.9 3.8 7.5 0 165 1.1
F-value, Var. gr. 2.33 0.12 5.16*" - 1.53 3.00
T.var. 5.81** 1.94* 4.12** - 4.66%* 1.90*
Field experiment
Recommended 56.6 8.4 14.4 4.3 2233 19.0
Introduced 55.7 8.3 13.8 5.0 2224 17.9
Native 62.2 8.1 14.5 4.8 2248 17.9
F-value, Var gr. 3.17* 0.81 2.92 2.71 0.01 0.28
T.var, 3.32** 1.50 3.72*" 2.93** 1.79* 1.23

Var.gr. . Variety group T.var. :@ Total variety
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Table 3. Differences in top characteristics between soybean variety groups at R5 (early pod filling) stage
and grain weight at maturing stage in Korea, Soybeans were grown in field condition. Figures
of each variety group are mean value of 10 soybean varieties.

Variety Stem Stem No.of No.of Leaf Dry No.of Podding 100 Grain
group length diameter nodes branches area wt, pods/ ratio grain wt.
(cm)  (mm) (cm?/plt.) (g/plt.) plt. (%)  wt.(g) (g/plt.)
Recommended 64.0 9.9 16.7 4.8 3178 66.4 92.5 94.0 20.4 31.8
Introduced 69.3 10.0 17.3-- 5.8 3137 63.7 90.8 92.1 18.4 32.4
Native 76.0 9.2 17.7 6.1 3281 66.6 121.2 89.9 18.3 36.0
F-value, Var.gr. 6.42** 4.32* 4.02* 10.89** 0.54 0.21 44.67** 55.11°" 6.36%"
T.var, 4.60* 2.71** 14.91** 4.87*" 2.67** 3.26** 22.02** 14.93** 12.10**

Var.gr. ; Variety group T, var. : Total variety
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Table 4. Differences in root characteristics between soybean variety groups at V4 (35 days after seeding)
stage in Korea . Soybeans were grown in pot and field condition . Figures of each variety group
are mean value of 10 soybean varieties.

Variety No.of No.of Thick PR Horizontal Root dry wt(g/plt.)
group PR thick PR angle root Surface  Other Total
PR dl?r::t)er ) length (cm) PR root root
Pot experiment
Recommended 13.3 4.0 0.83 - - 0.51 0.31 0.79
Introduced 13.5 33 0.80 - - 0.50 0.30 0.79
Native 12.9 4.0 0.83 - - 0.47 0.32 0.79
F~value, Var gr. 0.62 1.1 1.26 - - 1.37 1.49 0.02
T.var. 1.07 1.69 3.29** - - 2.76** 4.22** 2.36%*
Field experiment
Recommended 10.4 5.9 1.2 62 5.3 0.69 0.21 0.90
Introduced 9.2 5.0 1.1 62 5.8 0.60 0.20 0.80
Native 9.3 4.2 1.1 62 5.9 0.59 0.24 0.83
F-value, Var gr. 1.68 4.20" 1.70 0.01 1.45 1.76 1.10 1.05
T.var. 1.39 1.02 0.55 0.65 1.08 1.26 1.02

1.17

PR : Primary root Var.gr. : Variety group T.var. : Total variety
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Table 5. Differences in root characteristics between soybean variety groups at R1 (early flowering)

stage in Korea. Soybeans were grown in
are mean value of 10 soybean varieties.

pot and field condition. Figures of each variety group

Variety No.of No.of Thick PR Horizontal Root dry wt_ (g/plt.) Root
group PR thick PR angle root Surface Other  Total strength
PR  diameter () length(cm) PR root root (kg/root)
(mm)
Pot experiment
Recommended 11.8 5.6 1.4 - - 0.17 0.12 0.29 -
Introduced 12.3 5.8 1.2 - - 0.13 0.13 0.25 -
Native 11.2 7.2 1.2 - - 0.15 0.16 0.26 -
F-value, Var gr. 1.10 5.36** 3.85*% - - 4.26* 2.17 2.02 -
T .var. 2.54** 2.55** 1.18 - - 3.10**  1.47 2.95%*
Field experiment
Recommended 19.5 9.5 2.2 71 6.4 2.6 0.32 2.9 6.6
Introduced 20.0 9.9 2.2 69 6.2 2.7 0.35 3.1 5.4
Native 18.1 9.9 2.0 67 6.1 2.4 0.35 2.7 5.9
F-value, Var gr. 0.85 0.31 2.51 4.38 1.02 2.61 0.46 1.6 4.4
T.var. 0.80 1.31 1.74* 0.77 3.29** 1.64 0.69 1.1 3.6

PR : Primary root
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Table 6. Differences in root characteristics between soybean variety groups at R5 (early pod filling) stage
in Korea. Soybeans were grown in field condition. Figures of each variety group are mean

value of 10 soybean varieties.

Variety No.of No.of Thick PR Horizontal Root dry wt, (g/plt.) Root
group PR thick PR angle root Surface Other Total strength
PR  diameter (") length{(cm) PR root root (kg/root)
(mm)
Recommended 25.6 14.0 2.5 64 9.8 5.0 0.43 5.6 10.5
Introduced 25.7 13.5 2.6 63 9.8 5.1 0.45 5.6 9.3
Native 25.7 12.7 2.3 63 9.1 4.5 0.45 5.0 10.1
F-value, Var gr. 0.01 2.39 7.17**  0.48 1.62 2.41 0.21 3.51% 1.42
T.var, 2.70"*  2.26"* 3.56* 4.11** 1.68 3.45%%  2.48**  4.99** 1.52

PR : Primary root

Var gr. : Variety group T.var.: Total variety
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Table 7, Changes in the ratio of surface primary root to total root dry weight in soybean variety group.
Figures of each variety group are mean value of 10 soybean varieties (%) .

Variety V4 stage R1 stage R5 stage

group Pot Field Pot Field Field
Recommended 65.4 76.8 56.9 87.9 92.0
Introduced 62.9 75.1 49.1 88.6 91.5
Native 57.6 71.6 55.0 86.9 91.0
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Table 8. Top/root relations between soybean variety groups at different growth stages and growth

conditions,
Variety Pot experiment Field experiment
group Top DW/ Top DW/ Top DW/ Top DW/ Top DW/ Top DW/
root DW a PR a thick PR root DW a PR a thick PR
V4 stage (35 DAS)
Recommended 1.43 0.17 0.56 3.56 0.31 0.54
Introduced 1.27 0.15 0.61 3.25 0.28 0.52
Native 1.26 0.15 0.50 3.13 0.28 0.62
R1 (early flowering) stage
Recommended 3.97 0.19 0.41 6.55 0.97 2.00
Introduced 3.80 0.15 0.33 5.77 0.90 1.80
Native 4.12 0.19 0.29 6.63 0.99 1.80
R5 (early grain filling) stage
Recommended 11.86 2.59 4.74
Introduced 11.38 2.48 4.72
Native 13.32 2.59 5.24

PR : Primary root
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Table 9. Correlation coefficients between grain yield and top characteristics in soybean variety group.

Variety Stem Stem No.of No.of Leaf Dry No.of Podding
group length diam nodes branches area wt, pods/ ratio
plt.

V4 stage
Recommended 0.257 0.141 0.205 0.092 0.163 0.151
Introduced 0.609** 0.193 0.329 0.264 0.367* 0.422*
Native 0.047 0.223 0.421* 0.253 0.544**  0.356
. Total variety  0.250* 0.156 0.307**  0.141 0.317** 0.261°

R1 stage
Recommended 0.174  -0.015 0.060 -0.204 0.130 0.126
Introduced 0.303 0.187 0.211 -0.046 0.426* 0.271
Native 0.449* 0.287 0.485** -0.016 0.459* 0.459*
Total variety 0.354**  0.145 0.262** -0.052 0.358** 0.300**

R5 stage
Recommended 0.115 0.021 -0.179  -0.135 0.333 0.106
Introduced 0.003 0.225 -0.206 0.049 0.577**  0.277
‘Native 0.338 0.412* 0.001 0.542**  0.366* 0.598*
Total variety  0.200 0.198 -0.099 0.268* 0.412** 0.341**

Maturing stage

Recommended 0.310 -0.097
Introduced 0.847**  0.252
Native 0.849**  0.399°
Total variety 0.767** 0.004
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Table 10. Correlation coefficients between grain yield and root characteristics in soybean variety group.

Variety No.of No.of Thick PR Horizon— Surface Other Total Root
group PR thick PR angle tal root PR root root strength
PR diam length dry wt., dry wt. dry wt,

V4 stage
Recommended  .010 0.101 0.246 0.301 0.133 -0.006 -0.068 -0.029 -
Introduced -0.235  -0.010 0.153 -0.070  -0.010 0.098 0.224 0.149 -
Native -0.159 0.349 0.351 0.132 -0.011 0.128 0.317 0.219 -
Total variety -0.135 0.098 -0.043 -0.0&6 0.057 0.050 0.178 0.110 -

R1 stage
Recommended  0.000 -0.028 0.330 -0.004 0.006 -0.008 -0.123 -0.215 0.031
Introduced -0.112 -0.270 0.251 0.249 0.352 -0.104 0.193 -0.071 0.495**
Native 0.339 0.261 -0.035 0.464** 0.097 0.281 -0.047 0.244 -0.199
Total variety  0.081 0.018 0.097 0.194 0.127 0.022 0.014  -0.022 0.067

R5 stage
Recommended  0.263 0.321 0.031 0.089 0.210 0.088  -0.024 0.213 0.105
Introduced -0.312 -0.028 0.341 0.084 0.089 0.077 0.200 0.103 0.002
Native 0.066 0.394*  0.165 0.232  -0.057 0.262 0.129 0.267 ~0.145
Total variety  0.002 0.204 0.135 0.116 0.023 0.108 0.117 0.150 ~0.036

PR : Primary root
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