SRRt H218 E 1% (1976)
J. Korean Soc. Crop. Sci. Vol. 21, No. 1:87—91

Study of Soybean Culture and Analysis on the
Chemical Composition of Soybean for Making
Use of the Mountainous Uncultivated Land.
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ABSTRACT

This study was undertaken to learn the over-all
influence of fertilizer on soybean culture and the
chemical composition of soybean in the reclaimed
land. Treatments included five rates of N.P.K: 4.
10. 8, 1,000, N.P.K.: 4.10.8-+compost:
1,000, N.P.K: 2.5.5 kg/10 are as well as unfertil-
ized plot in the reclaimed land and N.P.K: 4.10.8
kg/10 are as a check plot of the cultivated area.

compost:

The yield of green plant above-ground, grain yield
and protein content were higher in the cultivated
plot than in the reclaimed land. Maximum yield of
green plant or the greatest grain yield occurred in
the plot of N.P.K: 4.10.8-compost: 1,000 kg appli-
cation and they diminished as the fertilizer applic-
ation decreased. Yet there was no statistical signi-
ficance in the chemical seed composition among

treatments.

INTRODUCTION

A series of project as related to the increase of
food production in which research workers are try-
ing to make use of the mountainous uncultivated
land is being made. But sufficient detailed informa-

tion is not available on the cropping system of the

reclimed area which shows a proper combination of
crops planted and an adequate cultural technique.

From 1972 Office of Rural Development has work-
ed on the relevant experiments of investigation on
the chemical or mechanical characteristics of soil
in the reclaimed land and on the effect of fertilizer
application.%* Even though the fertilizer application
to the soybean culture in reclaimed land has been
recommended by Office of Rural Development, no-
apparent information has been accepted by farmers.
Thus, many of them still grow soybean without
applying fertilizer in reclaimed areas.

The objectives of this study was to find the most
efficient way of fertilizer application in soybean
culture of reclaimed area by measuring yield resp-
onse, amount of green plant above-ground, TDN

and chemical composition of grain.

MATERIALS AND METHODS

1. Soils and experimental design.

The field experiment was conducted in the recla-
imed area three miles away from the cultivated
field of this college. A composite soil sample was.
taken from each site and analyzed by the soil test-
ing lab. at Gangweondo Office of Rural Development.

Results of these soil analyses are given in table 1.



The variety “Bonguei” was sown in late June in
%60cm width of rows spaced 20cm with three plants
per hill. Only in the plot of N.P.K: 4,10.8kg, nar-
row space(60x 10cm) was established next to the
normal space plot(60x20cm). To remedy PH of the
-experimental field, 34kg Ca(OH),/10a was applied.
For reclaimed land treatments of five fertilizer lev-

-els including unfertilized polt are as follow: N.P.K:

4.10.8, N.P.K: 2.5.5, compost: 1,000, N.P.K: 4.
10. 8+compost:  1,000kg/10a  and

plot. A randomized complete block design was used

non-fertilizer

with four replications. Only single plot of N.P.K:
4.10.8kg/10a was established for the cultivated site.
Conventional analysis of variance technique was us-

ed in analyzing and interpreting the data.

Tible 1. Soil analysis used for experiment.

Exchangeable (me/100g)

Total
PH Nitrogen P.0; Ca Mg
(%) (ppm) (%)
Cultivated plot 5.9 0.11 413.3 0.49 3.3 1.9 2.17
Reclaimed plot 6.3 0.11 69.7 0.17 3.5 2.4 2.90

9. Yield of green plant and TDN

Samples were taken from 4 square meter of each
plot and observed on tke weight of green plant and
that of dried materials. For TDN analysis, after 2g
sample was analyzed for moisture, fat and fibre,
NFE was multiplied to soluble protein, soluble fibre
and soluble fat by 2.25 to estimate the value of
‘TDN.

3. Analysis on chemical composition of grain.

Total N in grain was determined by distillation
and titration after microkjeldah] digestion of 500-mg
sample with sulfuric and salicyclic acid. Protein of
grain was calculated by multiplying the value obt-

ained by 6.25. Carbohydrate content was measured

by the method of Somogi. Also, fat content was
determined by Soxhlet method.

RESULTS AND DISCUSSIONS

1. Weight of above-ground green plant and
TDN.

In order to know the utility of soybean as a for-
age crop. green plants were cut on Aug. 22 when
flowering brought to a termination and most of pods
were forined, then investigations on the yield of
green plant and hay yield as well as TDN were
made. The results of estimation on them are prese-

nted in table 2. The cultivated experimental plot

Tible 2. Yieldof green and dried plant and TDN

Treatment Yield of green Yield /Of hay TDN
plant(kg/10a) (kg/10a) (%)
Cultivated plot 1,956.3 397.6 34.84
Reclaimed plot N.P.K:4.10. 8kg 1,320.0 283.0 33.55
N.P.K:4.10.8kg (60x10cm) 1,249.7 276. 0 30.44
Compost: 1, 000kg ©1,075.9 251.9 30.11
Compost: 1 000kg+N.P.K: 4.10. 8kg 1,589.1 343.3 31.37
N.P.K:2.5.5kg 1,111.8 240.9 32.37
Non-fertilizer 671.2 159.3 32.44
F value 13, 2% 18.9%* 0.8
L.S.D. 5% level 253.0 41.9 —
1% level 350.5 57.5 —




produced higher yield and showed higher TDN
than the reclaimed plot did. Treatments of different
level fertilizer were found to be highly significant
at the 1 percent level in view of yield of green
plant or hay yield, The highest yield were obtained
with the plot of N.P.K: 4.10.8+compost: 1,000kg/
10a and the yield response was due largely to
increased fertilizer application. The green yield of
Targe population plot (60x10cm) was lower than
normal population plot(60x20cm). In general, TDN
ratio had a tendency of decreasing as the yield inc-

reased and it was low in the large population plot.

2. Growth and grain yield.

No significant differences were detected among
treatments for flowering time while some differences
were found for maturity. In cultivated plot the ma-
turity was found to be later than in reclaimed plot.
About seven day difference of maturity occurred in
reclimed plot.

In general, maturity delayed with the increment

of fertilizer application and grain yield.

Tible 3. Evaluation on growth and grain yield

Date of

Flowering maturit Stem Stem Pod 100 Grain
Treatment time(Month (Ma nthl Sé length  wt. (kg/ No. grain yield
& date) d 0 (cm) 10a) wt.(g) (kg/10a)
ate)
Cultivated polt 8.12 10.12 58.7 154.4 45.3 26.6 434.7
Reclaimed plot N.P.K:4.10. 8kg 8.12 10.7 43.5 62.2 25.4 24.1 171.4
N.P.K:4.10. 8kg(60 X 10cm) 8.12 10.9 51.9 97.0 16.4 24.9 178.2
‘Compost: 1, 000kg 8.12 10.5 43.0 71.1 22.1 22.5 152.2
Compost: 1,000kg+N.P.K:4.10.8kg 8.12 ‘10. 9 51.0 77.2 28.0 25.3 194.6
N.P.K: 2.5.5kg 8.12 10.5 41.0 52.3 21.5 24.7 161.8
Non-fertilizer 8.12 10.2 34.5 28.8 12.5 19.3 69.6
T value — — 16. 5% 18.3%% 19.2%F 6. 0% 24,7
L.S.D. 5% level — - 4.9 18.7 3.9 2.8 27.3
1% level — — 6.7 26.0 5.4 3.9 37.8
Table 4. Chemical composition of grain.
Treatment Protein(%) Carbohydrate{%) Fat{%)
Cultivated plot 41.10 19.29 18.52
Reclaimed plot N.P.K:4.10.8kg 39.59 19. 41 18.28
N.P.X: 4.10.8kg (60x10cm) 39.59 19.69 17.66
Compost: 1,000kg 40.20 21.08 17.74
Compost: 1,000kg+N.P.K: 4.10. 8kg 38.49 18.17 18. 39
N.P.K: 2.5.5kg 40. 57 20.18 17.07
Non-fertilizer 38.99 18.11 17.63
F value 2.41 1.75 0.63

As shown in table 3 the grain yield was conside-
rably high by 434.7kg/10a in the cultivated plot.
In the reclaimed plot high significance was estima-
ted at the 1 percent level in grain yield among
treatments of which the plot of N.P K: 4.10.8+
compost: 1, 000kg/10a produced the highest yield.

The lowest yield was obtained in the non-fertilizer

plot as the Shoshin K. reported ® Of the plots of

NPXK: 4.10.8kg/10a
(60 % 10cm) produced somewhat higher grain yield

the large population plot

than normal population one(60x20cm). However,
no statistical significance was detected between the
two population sites. Plant height, stem weight, pod

number per plant and weight of 100 grains which



have been considered to bo highly concerned with
grain yield had a tendency proportional to grain
yield.

3. Grain chemical composition.

The grain chemical composition analyzed is pres-
ented in table 4. Much more protein and fat content

were noticeable in the cultivated plot while carboh-

ydrate was shown greater in the reclaimed plot
than the cultivated one. There were not significant
differences among treatment in protein, carbohydrate
and fat content. However, protein and carbohydrate
tended to be greater on the fertilizer plot than on
the non-fertilizer plot. The maximun values of pro-

tein and carbohydrate occurred in the compost plot.

Table 5. Correlations among soybean characters grown in reclaimed area.

Characters G;f;ﬁ lOngtI"ain Pod No. S‘t;trf’ Sltglr; th Protein _Carbohydrate
100 grain wt. 0. 968**
Pod No. 0. 983%* 0.683
Stem wt. 0. 959%* 0.774 0.493
Stem length 0. 869** 0. 824% 0.477  0.987*%*
Protein —0.085 0.020 —0.316 —0.067 —0.118
Carbohydrate —0.583 —0.593 —0.556 0.551 —0.605 0.530
0. 0193 0.285 —0.210 0.554

Fat 0.355

0.573  0.443

The correlations between grain yield and pod nu-
mber or stem weight were exculuded in the plot of
narrow space (60X 10cm).

4. Relationships ameng agronomic traits.

The main traits closely related to the grain yield
were 100 grain weight, pod number, stem weight
and plant height in which there were positive corr-
elations. The relationships among main traits were
shown in table 5. Although there was not a signi-
ficant correlation between chemical composition and
grain yield, a negative correlation was observed
between protein and carbohydrate content as the
Harue T. and Hirokadu T. reported? while a posi-
tive correlation between protein and fat. The fact

that there was a positive correlation(1 percent level)

between plant height and stem weight is believed

to be a reasonable result. Fven though positive re-.

lationship was found between protein and carbohy-
drate, a negative relationship was estimated between
protein and oil. But there were not significant diff-
erence among chemical components.

SUMMARY

In order to know the effect of fertilzer application

on the soybean culture in reclaimed land, five rates
of fertilizer application(N.P.K: 4.10.8, N.P.K: 2.

5.5, N.P.K: 4.10.8+compost: 1,000," compost: 1,
000kg/10a unfertilized plot) for the reclaimed.
plots and single application of N.P.K: '4.10. 8kg/10a
for the cultivated land were used to compare
the influences of them. The yield of above-ground
green plant, grain yield and protein were ﬁregented‘
higher in the cultivated plot than in the reclaimed
plot. In the reclaimed plot the grain yiéld increased
with the increment of fertilizer application. The
protein and oil content of grain appeared to be gr-
eater in the cultivated plot while the carbohydrate
had a tendency of increasing in the reclaimed plot.
There were positive correlations at 1 percent level:
among the traits (100 grain weight. Pod number,
Plant height, Stem weight) closely related toAg'rairx-.
yield. However, no significant differences were found
among treatment in the chemical composition of’

grain.
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