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Yield Response and Light Utilization to Planting
Density in Soybean Cultivars for Bean Sprouting and
for Cooking with Rice
Ho Jin Lee*, Hong Sik Kim* and Hong Suk Lee*

ABSTRACT : Soybean cultivars for bean sprouting, and for cooking with rice are related closely with Korean
dietary tradition, but their yields have been kept in low level. The yielding responses of Danyup, a cultivar for
bean sprouting and Gumjung, a cultivar for cooking with rice were compared with Paldal as standard cultivar
in planting density within 10 to 80 plants per m?. Yield of Paldal increased as planting density increased from
10 plants up to 80 plant/m?. But, Danyup reached at threshold as planting density reached up to 40 plants/m?.
Gumjung did not have significant difference in yield within planting density. Danyup had the highest yield, 445
kg/10a at 80 plants/m?, The highest yield of Paldal was 406kg/10a at 40 plants /m? while Gumjung had 373kg/
10a at 40 plants. The yield responses of cultivars were influenced by canopy structure and light utilization.
Paldal had short and straight canopy with determinate growth habit responded well at the heavy density, and
had 6.2 in critical LAI. But Gumjung, tall and dense canopy with indeterminate growth habit had limited
utilization of light within canopy with 5.4 in critical LAI and high rate of lodging. Gumjung was concluded as
a low yielding cultivar, since it did not have good response to increasing source size and sink number
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Table 1. Chemical properties of the soil at experimental site.

O.M. Total P Exchangeable cation
pH CEC N (Me/100g)
(%) (%) (ppm) Mg Ca K
Before .
Experiment 5.12 12.47 0.68 0.10 14.26 1.80 5.38 0.19
After
Experiment 4.80 11.21 1.44 0.085 8.55 1.92 6.27 0.17
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Fig. 1. Stem growth affected by planting density in soybean cultivars.
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Fig. 2. Dry matter accumulation and top/root ratio affected by planting density in soybean cultivars.

£ —FY EEs REdr] ook 15

(3) EEEA HFEHE: FETI AATAA
PHAAS(LAD = FA4vIH7IA SEF 110%
AR F7 8Tt 2% B Lol welAHA
Azrslgdch, dbd Bge 704739 A&l
olu] Aol LAl =23tHclrl 100272 = =
2 fFAEYZ 2F Fgol Asted FHcok. AA
7t ZolEE AEFFY LAY 25 F713

!

R
A=d Hd LAle =432 6-10, AAFTL
9

Danyup

LAI

-

o5 FEe 3R SHH fEBFL
7} o]F X E 10%°]5t2 "]y A|Asle]
8o 5%l BBFRE LAI: chodZolA] 5.8,
o 54, BFFTL 6.22 A=, o
Shibles S'Ve] 3.1-4.58chE =4 Jeldz v f .
FEZH JTEFY 1, 44 ¢ wjdo] o E Paldal O 10plants/m?
B%EAolY wlFoz Ao (2™ 4). 12 ©® 20plants/m?

ZEFeke] kel HR AHE ey @ A 80plants/ m?
3 dmAold A4zl LA e gd¥che

B
o o -Hm ot
LAI

o oml o

LAl

| elelvta FEttel FE 0 % _ & % 120 150
7] @ golch, £ AT ARE EMEE (Leaf Days after planting

. _ . Fig. 3. Response of LAI to planting density in
=] Lo
Volume Density, LVD) =4 3k4ldle] B gb-guf soyben cultivars.



3¢ Danyup
< 20
5
=
e
&
=
®
3
0 i
2 4 6 8 10
25 .
Gumjung
204
15

Light at ground, %

10

NS Paldal
.20
g a
315
&
= 10t
- a
= A
;U:]O 5 S ___ A

0 + 4

2 4 6 8 10

Leaf Area Index, LAI

Fig. 4. LAI and light intensity at ground within
soybean canopy.

314 127418 ke wlm 59 2% 53
soldA T BAE AAT 4+ AR

—

2 %
N o W o afo

L

5) AAFL EBMER 2¥o= 555?5&‘8}
z 7Y Az ilfi’cf’l Algh ubd FRMHER
dze AgiHog Ho]LA4 o]

= °© o&i%% i°4~r
£ Zolth. whebd ZRFol M Aol P

a
15¢ Paldal

Light at ground, %
—_
[
o &
12 5
8 £
< )
j=
"
o,

0 o N N + "
0 3 6 9 12 15
Leaf volume density (LA/soil area X plant ht.))

Fig. 5. Relationship between leaf volume density
and light intensity at ground within soy-
bean canopy.

o

o] +4% FFo 2 Iy},

o KEBRER  O9F SESe &
< HEFEM+ A8 ZES oJF
2 ekgro v} RfERolE #ES dAx =
ol RfEMY MEERYE FBMol waddd
(& 2). &% RfENE FEA g XES 24

HETS mE 087 BRHEEEC Z713
et BikE gl e 80kke] AEKREAAE BY
He @Aty 6. AAZTL m*E
10~ 40874 = F-akatol 7b gl A qt 80kkol A=
Azpstqer. dbE JGETLS 80MkAR] mESH B
fngtel] whel A& Ehdte Emel FElstg ot
713 g 2ol BEE GIETY 40%k/md
444 .5kg/10a°l 3 =2 b2 JUEFT Y 808k/mo
A 405.7kg/10a-¢ e o)k

A e BES) RHEH 25 f9="q
zlel7l AA PR B ZE RiEANA EEERE
A 7t g Sky HESL Emdel odet &
AERPH (= 7). KE e gl T L.
HEZ A wgn AAFTL 14708 HALe 5

}

B

=

Table 2. Analysis of variance for seed yield and its components measured at the different plant density

in soybean cultivars.

F—Value
No. of No. of 100 seed No. of Seed
SV DF pod per seed per weight node per ield
plant plant g plant yie
Density (Den) 4 59.89** 74.52** 7.93** 21.65** 2.61 N.S
Replication(Rep) 2 0.87* 1.15* 7.02** 3.52* 0.33 N.S
Den_* Rep 8 1.23* 1.21* 0.72 N.S 2.59* 2.62*
Variety (Var) 2 15.17%* 18.70** 515.3.** 21.87** 9.97**
Den * Var 8 2.39 N.S 0.59 N.S 1.52 N.S 1.34 NS 6.13**
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