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Effect of Planting Density and Fertilizer Application
Level on Yield and Agronomic Characters in @
Semi-dwarf Soybean Cultivar

Chun Bong Park*, Jin Wook Jeong*, Chang Ju Hwang*,
Jae Don So* and Nou Poung Park*

ABSTRACT : The experiment was carried out to study the influence of planting space and fertilizer
application levels on some agronomic characters and yield in newly released semi-dwarf soybeans,
Paldalbong and Dankyungkong.

The number of branches per plant was not reduced by planting space from 60 X 10 cm 30 X 15 cm.
These Semi-dwarf soybeans had good adaptability on high planting density. The number of pods per node
on the main stem was different according to the planting space in Dankyungkong, but it was similar in
Paldalkong except planting space 20 X 10 cm. Regardless of planting densities and varieties, the number
of grains per pod on upper node of the main stem was large. Coefficient of variation of pods and grains
per node in the middle part of the main stem was small. The number of grains per plant was decreased
in high planting density compared to low planting density, but the number of harvested plant per unit
area was increased. Optimum planting space was 25 X 10 cm in both varieties, The ability of nodulation

was bigger in Dankyungkong than in Paldalkong.

T MRS EAKAEo 6~45%, MUESE BB FESE Energysl KAz wie: E-
o] 18~22%\} o AREEBEMmAA EEI Yy nergy & 2t} w@rl o Folr}
2, qdiey f2 HEL 2L FASY ==, 7 T Kt BRE B3 KRB AENA &3
A, T8, TUHE £ ST &RoE BE AASH A MRS 29, GH £ #ifstd @ABLEEER
o stom HALE &AM ¥ EHEMTARY] EX of ZFotxl7] o Foll WME Bsldde BHo] EF
2 EEM tartz ok aed BERS S8 oD 5193, Wiggans @ fahd TKELS [
& Rmel £EEE Bl BRE 19704 87  —% REBEC AL (T KEER 2 TH
%A 19804 389, 19874 17%7b4 WA  Hol4 Fobm shgdouh s+ % BEiEES @
Al BEKEE B %—-3: BRASIZ e Effoldh FstAl 817 S1ste] MERIERES WSz #AERS

T BEEWTAA Mol I A Bl Tslt #EBEo] —ftslz 9o
<ul ole S0 1/3, K%Y 1/24] Fi@sid, HIEFES BRS R8E, HBGRE, B8 = %
2 FEE RAR feipel a4 ERMEe] WS Bl whel —s3] 920w Johnson® 3} (L
43 7 FERol gle THEL ZokBEe] urol KA &= 25~33{H88/m2, Probst 2% 25 ~50 (B8 /uf
Hio] A 1610, Glucose7} EHHE=E =t 223 Wiggans 3 &= 60 @#/m2 oz} s}

* 2k BHIRER (Chonbuk Provincial Rural Development Administration, Iri 570-140, Korea)
<'89. 11. 5. >

_73_



Aok ek REAA L EHEM] Fold BEHY
EEE] AolALd AL RETES FUo2H
BEE + glom SfEuch TERE gl KH
shAl ek

rlo

AV B
5 o E;ﬁ ofy
S M o o HY

2

4
RS
g o
vl
A m

e
gg, 5]

Fr[}

mlo

S

o

T

fru
Y
B
S
=
o
fo
i
m
- W
M
2

3

HEE
< ] Slsted = &
. F&3| 7R KB+ Sink 2
BER f5d L4BG ERFREEC] ¥I

< &

ol 1
2 &

e
o N R 8o
&

Hwg o
mnllo', .
Jiy]

r%;

P\
ok
|a
fu
8

e

i":tigﬂ]’qt‘ ’3(%7]' # @
; °ﬂ aEﬂ—U\i‘_-’l & 2 74
saer B £ kil HMEREEHSHE
E&%&_mﬁ ] EREsS EAIAG s

By GERERS RSt S Kﬁ-4 73
% B’%E\Zﬁ°]‘+ BESST BHsle BESESe of
Uz 55 kE#e e FiEsted £8 Tv  R#fE
Mell BERSIES HmEEZSolth NH, o5 #HfEH
< 3 NO; ol RULE (BEAA Ay &Flol
glef 2

§:2 o FA R Eke
Haled Hov FESmH

ge e
50

A
P
i
e
B (o

h\&}rﬂﬁv

RUBS

fifE el
4 BE 28kg/10a 7+

Sard ERERAD AT KHH
= 32 BRI HF 2
Qe vus BrEe o cioz GED

7=

2 T EEHe] feEHFoRg Hire
o ER# e FERY FERs fEHT
= fErigolnh weld FEmESdAd 42 FH
EETe EEREFTES FHIT HEEEs
Bk o2 £ETRY BRE BRI ER A
HokAE §Eske vhelel

%11 FEE %skc-% 2¥—H sEe BES
ol7 2] & J BXABE =EE &+, HEEDR
8BS fray BL, %S g0d4 HLo2 RE

£2E £ mEATE 5 43

fo & i 32 2

*IE]‘

B

n(r IO 'H

ZEl= g3

iﬁm

{%Fﬁjﬂé? 60 cm, TRMIEEE 10~ 15cmol ‘

A= HEE £

Fe
e

W A FiE

& EBRS 19874 ik BT FHEHE FE £
EibE EWHEEER %\“%@%"] FiEAms HEe B’
UJf*OﬂH FEE 22 fHHsld BTskdch

MR BHBE SEEI £F ¥ KR
0jxE pE
BEEEY ERol SXETY £F 2 KE
oA EBE REsTA £ 13 Po] REEETS
60 X 10cm ¥ 4BEZ 591 BES 68 208
o HE 3 SUEsT FEBEMO 1 & 250
HES &btk HEE SF, BR, MES 10a ¥
KoECR B& 4,7, 6 kg, BEL RE, B
B, BMES 28 £E BANYD AKE
B 158 fidl BRBEL, M@l @i &% 2
kg, 200kg & HHERT FFSIAC RBEL EET
Be 12m? 2 stel ALME JREOD BB B
fFara ek

RE2. 1EX KARO| HXEI £F ¥ K

8o ojxe 8
BEEEES 2 GEETY ARKELS <z
EESS £ 13 3] 3EF EXRHE, 3EXH

g _'ﬁ %* -mBEERE & SEER I

A , HEE &5 EFE HFRstY
%ﬁ—t— O%S HiIF2 50 %+ EEFJBER
mE Y HEEZs 40X 10cmEB, EEEHES
10m2 2 sl Bk 4RKEe2 BTl Hit
EEG, RESR ¥ AR -BP - g,y BRI &
Table 1. Planting space and fertilizer application
levels used in two experinents,

Experiment  Planting Fertilizer application
space kg 10a’
cm) N P.O; K.O
6010
30%x13
1 30x10 4 7 6
25x10
20X 10
0 0 0
8 30 15
2 10%10 0 30 15
8 0 15
8 30 0
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Table 2. Effect of planting space on the growth characters in two semi-dwarf sovbean.

Planting Stem Stem Branches Nodes Pods Top dry
Variety space hight diameter per per per weight LAl
(cm) (cm) {cm) plant plant plant (g/m?)
6010 37 7.0 0.7 10.5 29.6 831 2.50
30x15 13 6.3 0.7 10.5 28.6 1. 034 3.57
Paldalkong 30X%10 30 6.2 0.6 10.6 27.6 1.315 1.37
25X10 30 6.1 0.5 11.0 25.2 1.767 1.92
20%x10 31 6.0 0.3 1.1 23.2 1.975 1.41
6010 12 6.0 0.7 9.5 28.4 1. 035 3.22
Dankyung- 30x15 44 5.9 0.7 9.6 27.9 1. 319 1.20
kong 30x10 15 5.7 0.6 9.7 25.2 1. 867 5.24
253X10 17 5.6 0.4 9.8 23.8 1.945 5.41
20X 10 31 3.5 0.4 9.9 20.2 2,242 3.43
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Fig. 1. Nodal distribution of pods per plant by
planting space in two semi-dwarf soy-
beans.
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Fig. 2. Nodal distribution of grains per pod by
planting space in two semi-dwarf soy-
beans. Symbols are the same with Fig.1.
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Fig. 8. Nodal distribution of grains on the main stem and branches by planting space in two
semi-dwarf soybeans. Symbols are the same with Fig.1.
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Table 3. Coefficient of variation(%) and standard deviation of each node in planting density.

Node order on the main stem

Variety Item
2 3 4 5 6 7 8 9 10 11 12
No.of C. V.V 24.8 444 225 21.0 14.1 14.1 17.2 236 42.3 423
pods &2 0.42 1.13 0.73 0.74 0.51 0.46 050 0.63 0.82 0.92
Paldalkong No.of S.V. 23.5 40.7 248 224 143 13.8 165 23.1 38.6 46.9
grains S 0.41 1.59 1.40 1.40 0.99 0.91 0.99 1.33 1.81 0.79
No.of
grains S.V. 15.8 9.1 13.5 6.4 2.8 3.8 4.5 3.5 6.6 7.3
per pod S 0.24 0.14 0.24 0.11 0.05 0.08 0.09 0.08 0.15 0.16

No.of C.V 28.3 13.6 22.0 16.4 16.7 19.8 19.6 18.1 30.8 53.2
pods S 0.14 0.34 0.80 061 058 0.56 0.46 0.38 0.50 0.33
Dankyung- No.of C.V 32.6 15.4 18.4 16.3 17.0 18.8 17.8 14.3 30.2 54.2
kong grains S 0.19 052 106 1.05 1.04 1.01 1.81 0.61 1.09 0.73

No. of
grains C.V.12.2 10.5 8.6 4.1 5.7 5.8 7.4 6.2 49.6 1.9

perpod S . 0.14 0.14 0.14 007 0.10 0.11 0.14 0.13 0.94 0.04
1) Cofficient of variation(%)
2) Standard deviation
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Table 4. Yield and yield components by planting space in two semi-dwarf soybeans.

Planting Harvested Grains Weight Yield Yield
Variety space plants per of 100 gr- index
(cm) per m* plant ains(g) (kg/10a)
60 %10 30.7 54.3 14.5 216 100
30x15 39.9 53.7 14.4 261 121
Paldalkong 30x10 51.6 51.9 14.3 286 132
25X 10 62.2 47.9 14.5 319 148
2010 73.9 41.7 14.4 310 143
60x10 28.2 50.9 20.0 218 100
30X%x15 35.1 49 .4 19.5 232 107
Dankyung- 30X10 51.3 44.6 19.5 314 144
kong 25X 10 63.9 41.9 19.5 357 164
20X 10 73.5 37.0 19.6 338 155
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Table 5. Chemical properties of the soil before and after experiments.

S i Fertilizer pH O.M. P.Os Exchangeable cations
a‘t‘i‘f;;“g levels(kg/10a) (me/100g)
N-P,0;s-K.O (1:5) (%) (ppm) Ca Mg K

Beforg 5.6 0.5 42 2.1 2.3 0.15

experiment 0-0-0 5.6 0.5 64 3.0 2.4 0.17
8-30-15 5.8 0.6 182 5.7 2.6 0.35

After

experiment 0-30-15 5.7 0.6 145 4.4 2.5 0.42
8- 0-15 5.6 0.5 72 5.5 2.4 0.33
8-30- 0 5.8 0.6 158 5.3 2.6 0.28

Table 6. Effect of fertilizer application levels on the growth characters in two semi-dwarf soybeans.

Fertilizer Stem Stem Branches Nodes Pods

Variety levels (kg/10a) height diameter per per per
N-P,0;-K,O (cm) (cm) plants plant plant

0-0-0 33.5 7.7 1.1 10.3 31.2

8-30-15 37.2 8.2 1.5 10.8 38.5

Paldalkong 0-30-15 36.3 8.0 1.1 11.0 35.5
8- 0-15 36.4 7.9 1.3 10.5 35.5

8-30- 0 37.0 8.1 1.3 10.0 35.6

0-0-0 33.8 7.4 1.1 8.6 28.6

8-30-15 40.7 8.0 1.3 9.0 30.2

Dankyung- 0-30-15 39.8 7.8 0.7 8.7 29.3
kong 0- 0-15 40.1 7.8 1.0 8.6 29.2
8-30~ 0 39.2 8.0 1.2 8.6 29.7
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Table 7. Varietal differences of podding ratio and
number of grains on the second node of

main stem by fertilizer application
levels,
Fertilizer Podding No. of grains
Variety levels(kg/10a) ratio” on second node
N-P,0,-K,0 (%)
0-0-0 22.5 0.65t1.64
8-30-15 45.0 3.13+4.93
Paldalkong 0-30-15 35.0 2.82+5.18
8- 0-15 30.0 2.00+4.10
8-30- 0 42.5 3.55+6.51
0-0-0 47.5 2.48+4.24
Dankyung- 8- 30-15 85.0 4.3814.44
kong 0-30-15 77.5 3.83+4.71
8- 0-15 80.0 4.50+5.97
8-30- 0 82.5 6.28+5.96

) No, of plant having pods at second node

& : None application No. of total plant X100
Table 8. Effect of nitrogen application on number and weight of nodules at R, stage.
Above 3mm Below 3mm Total
Variety Nitrogen Number Dry wei- Number Dry wei- Number Dry wei-
ght(g) ght(g) ght(g)
none
Paldalkong application 19 0.28 55 0.72 74 1.03
application 18 0.25 45 0.60 63 0.85
non
Dankyung- application 39 0.70 117 1.40 156 2.10
kong application 28 0.35 67 0.59 95 0.94

Unit: per 10 plants,
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Table 9. Changes of vield and dry weight ratio of stem, pod shell and grain at harvest by fertilizer

application levels.

Fertilizer Dry weight ratio(%) Grain-stem Yield
Variety levels(kg/10a) stem pod shell Grain ratio kg/10a Index
N-P,0;:-K.0
0-0-0 15.6 26.2 58.1 1.39 188 84
8-30-15 19.5 241 56.4 1.29 224 100
Paldalkong 0-30-15 16.6 25.3 58.1 1.39 213 95
8- 0-15 18.9 24.8 56.3 1.29 206 92
8-30- 0 17.8 25.2 57.0 1.33 212 95
0-0-0 17.9 25.3 57.0 1.33 205 87
8-30-15 18.9 24.2 57.0 1.33 236 100
Dankyung- 0-30-15 17.7 25.3 57.0 1.33 231 98
kong 8- 0-15 18.2 25.5 56.3 1.29 217 92
8-30- 0 18.1 26.0 55.9 1.27 219 93
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Item Year June July August September October  Total or
M L E M L E M L E M L E M Mean
Mean %7 21.4 23.4 24.1 23.6 24.6 25.0 24.9 24.9 21.7 20.1 17.4 18.0 16.6 22.0
Normal 21.7 22.7 23.9 24.8 264 26.1 259 24.3 22.4 20.1 18.3 16.7 14.4 221

Temper- B
ature o 1987 26.6 29.2 28.5 26.9 28.2 29.2 30.1 29.2 26.6 26.5 25.0 76.9 21.8  27.3
(c) Normal 27.0 27.1 28.0 28.9 30.8 30.4 30.4 28.9 27.3 25.9 249 229 21.4 27.2
Min, 1987 16.8 18.4 20.4 20.5 21.3 21.7 21.2 21.3 17.1 15.0 11.4 11.5 12.1  17.6
* Normal 17.5 19.2 20.7 21.6 23.0 22.4 22.0 20.6 18.9 15.2 12.9 11.5 8.4  18.0
Sunshine hour 1987 7.8 10.3 8.3 46 47 6.2 7.7 56 80 9.2 9.4 9.2 6.3 7.5
(hr) Normal 8.7 7.2 7.1 6.8 88 85 83 81 72 82 83 73 7.9 7.9
Precipitation 1987 43 2.3 16.4 139.4 256.3 139.1 126.3 228.0 33.5 0.5 2.5 0.0 25.2 973.8
(mm)  ~ormal 36.0 85.3 72.7 80.5 80.3 86.0 70.6 86.1 40.1 46.3 11.6 24.8 9.7 730.0

E : Early, M : Medium, L : Late
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