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Summary

This study was conducted to determine influence of planting
density on main growth characters, yield and feeding value of
Cheju native soybean and Namhaekong in Cheju-Do.

The results are summarized as follows:

1. Plant height of Cheju native soybean were longest at 15x<1bcm
and 10X10cm treatments(119cm, 113cm) and that of Namhaekong

were longest at 5x5cm and 10x10cm treatments(103cm, 100cm).

2. For both Cheju native soybean and Namhaekong stem diameter,
number of branches., number of leaves, stem weight and leaf weight

were increased with decreasing planting density.

3. Fresh forage yield per 10a, for Cheju native soybean was
greatest(3,493kg) at 5x%5cm treatment and for Namhaekong was
greatest(2,868kg) at 5%5cm treatment, each fresh forage yield per 10a
of Cheju native soybean and Namhaekong were increased with
increasing planting density. Fresh forage yield per 10a of Cheju
native soybean was smallest(1,158kg) at 30%30cm treatment and that

of Namhaekong was smallest(1,067kg) at 30%X30cm treatment.

4. Dry forage yield per 10a of Cheju native soybean and Namhaekong



was greatest(772ke, 728kg) at 5x5cm treatment, respectively, dry
forage yield was gradually reduced as planting density decreased .
Cheju native soybean produced dry forage yield of 275kg per 10a
at 30x30cm treatment, and Namhaekong produced that of 255kg per
10a at 30x30cm treatment.

. Crude protein and crude ash of both Cheju native soybean and
Namhaekong were greater in the dense treatments. However, they
were reduced with the decreased planting density. Crude fat and

crude fiber were increased as the planting density decreased.

Cheju native soybean showed positive correlation between fresh
forage yield per 10a and dry forage yield per 10a, crude protein and
crude ash. But Namhaekong showed positive correlation between
fresh forage yield per 10a and plant height, dry forage yield per 10a,

crude protein, soluble nitrogen free extract.
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Table 1. Chemical properties of experimental soil before cropping

Organic Available Exchangeable

. N CEC EC
matter  P20s cation(c mol” /kg)
(1:5) (%) (mg/kg) Ca Mg K Na (c mol’/kg) (mS/cm)

pH

5.35 3.50 159 1.20 0.51 1.28 0.15 8.20 0.07

-10_



Table 2. Maximum, minimum and mean air temperature. humidity and

precipitation during the experiment period in Cheju

Temperature(C)

Humidity Precipitation

Month Max. Min. Mean (%) (mm)
E 12.1 3.2 7.6 53.7 0.4
Apr. M 13.5 3.7 8.6 58.3. 19.4
L 19.4 9.1 14.1 67.2 12.2
E 20.7 10.8 15.5 64.8 17.9
May M 23.8 10.4 17.3 58.4 1.1
L 23.1 13.2 17.8 76.0 35.8
E 26.2 16.9 21.0 85.4 8.7
June M 26.5 18.1 21.9 86.5 77.2
L 26.9 18.6 22.7 86.0 111.9
E 24.5 18.2 20.8 91.6 8.2
July M 28.6 20.5 24.1 89.5 38.1
L 32.1 23.1 27.3 79.9 7.9
32.5 23.5 27.5 80.0 2.7
Aug. M 30.7 22.1 26.0 78.9 8.7
L 26.6 20.7 23.3 90.5 66.3
E 7 18.4 22.1 84.0 9.8
Sep. M 27.3 16.9 21.7 75.5 2.4
L 247 15.8 19.8 68.2 2.4

*. E : Early, M : Middle, L : Late

_11_
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Table 3. Growth characters of soybean as affected by planting density

Planting Cheju native soybean Namhaekong
density Plant No. of No. of  Stem Plant No. of No. of  Stem
(em) height branches leaves diameter height branches leaves diameter
(cm) _ /plant  /plant (cm) (cm) /plant __ /plant (cm)
5%5 102 9.0 13.2 0.5 103 85 6.5 0.5
10210 113 13.1 195 0.7 100 9.4 156 0.7
15x15 119 13.1 24.2 0.8 97 9.5 19.3 08
20x20 109 146 329 0.9 94 10.9 27.2 09
25x25 106 15.8 52.5 1.1 90 11.3 333 1.0
30 <30 103 176 80.1 1.2 87 12.3 43.3 1.1
LSIX5%) 7.0 25 6.7 0.1 8.0 13 7.1 0.1

1) ®E o E#EE
BEol #e BMERKTAN 15X 15mEANA 119m2 7Hd ZA L
B, 5x5emEet 30x30cmEANA £& 102emet 103mZ &2 HelUdh.
10X 10en@AM e EES Hlwd 2 HelRou Hipkgt 15X 15emEl ¥
st BRS AU,
el e HEfE 5X5enEollA 103emE ZYou, FHAFEMIY B2AAST
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A ERMERKRES Gl T HEKES £& 0.5emol AT

2) aEH 2 EH

i Eel #{telA 30x30cnfEolM AFAHANF7E 17.670, Gl Fol
12.3702 BeHold oy, HALEREE Fobddd wel #ikajos AHojH A
5x 5@l A FEHIERKTE 9.0, dalT2 8572 7Hg At
EHel #LE ool #{bet v e s, BAEEg 78 2 30
x30cm@AN M & FMER AT S Gl T T3] EHe Bhon, RKiilEsEs
Hold & F wfE L5 ¥ HolA= Mol

ot
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Table 4. Yield characters of soybean as affected by planting density

Cheju native soybean Namhaekong
. Fresh Dry Fresh Dry
density  Stem Leaf J Stem Leaf
weight  weight forage forage weight  weight forage forage

(cm) yield yield vield yield
(g/plant) (g/plant) (kg/102) (Kg/10a) (g/plant) (g/plant) (ke/10a) (kg/10a)

Planting

5%5 27.3 116 3493 772 21.3 4.7 2868 728
10x10 47.3 23.1 2801 636 48.7 247 2243 647
15%15 69.5 29.5 2239 533 35.5 273 1896 488
20 <20 103.7 49.7 1813 415 74.0 409 1560 392
26x25 1679 74.5 1349 341 94.7 52.6 1291 303
30430 2150 107.7 1158 275 1173 73.8 1067 255

LSD(3%)  21.7 15.3 369 74 12.8 126 255 65
1) ®Ez FE

FIERKES Fel T HES FHEE LESFF A2 FAAAE
e, 30x 30cm@oAl A FMHARKEE 215

b FARNIL, 5xbem@o A FEMERKE S 27.3g, F;T2 21.3ge =
7he & Hol U,

EFEE fHE| B v gmes JYeldn ded, BHEFE B
R kEst FallE B EEL /A el At
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2) HRHE 3 ERER

FEER AT 10aE H£EIES 5X5cmEolA 3493kge 2 7HE Bk
1, 2 g 10x10cmEEelA 2801kgel R om, 15X 15emEEolA 2239
kg, 20x20cmEol Al 1813kg. 30X 30cmEeME 1158kg NAMTE #A s A
th(Y =51.739X?-832.29X +4270.5).

Fal el 10a% £HIEE HNERAT £EkES] Bkt vl Hin
odl, HAAFEREZE 7HY A S5X5cmlEolAl 2868kgoE M Bkou #
fiEERE 7Y Aol Aol wel #Raye R HAEH 30X30mEANA 1067kg S
2 748 AQATHY =41.416X*-638.36X +3426.9).

10a% #EIRES 5x5mEAN HHERKTE T72ke. B TL 728ke
o2 7MY Be Holdou, FHhEHsr Zojdd wel 10aE LEKES
Wiriez AolAA 30x30cmEANA EMERATETSke(Y =8.0179X>
-157.55X+928.4), F L 255kg0 2 WA SATHY =7.8857X>155.05X
+891.76).
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3500 ¢

3000 _ ,
Y =51739X" —83229X + 42705 (R*=0999)
Cheju native soybean

2500 |

2000 r

Fresh torage yield

1600 |

Y =41416X° —63836X + 34269 (R*=0996)
Namhaekon
1000 0

500 =
1 2 3 4 5 6
Planting density

800

700

600 Y =80179X° - 157 55X + 9284 (R*=0998)

Cheju native soybean

500 r

400

Dry forage yield

300 | Y =78857X* —15505X +89176 (R°=0991)
Namhaekong

200

100 4 -
1 2 3 4 5 6
Planting density

* 1:5x5em, 2:10%10cm, 3:15%15cem. 4 :20x20cm, 5: 25%x25em, 6 : 30 30cm

Fig. 1. Fresh forage yield(kg/10a) and dry forage yield(kg/10a)
as affected on planting density.
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Table 5. Effects of planting density on feeding value of oven-dried
forage in soybean

Cheju native sovbean Namhaekong
Crude Crude Crude Crude Nitrogen  Crude Crude Crude Crude Nitrogen

protein fat ash fiber free protein fat ash fiber free
(%) (%) (%) (%) extract(20) (%) (%) (%) (%) extract(%)

5745 1569 151 883 278 39.37 1524 169 747 2816 40.80
1010 1575 164 877 2838 3847 1532 177 790 2923 39.15
15215 1542 176 813 2916 3881 1519 181 747 2995 39.10
20220 1495 186 810 3033 3829 1490 181 703 3083 39.25
25x25 1391 201 797 3090 39.16 1400 196 687 3200 39.09
30«30 1386 191 7.87 3212 3851 1374 188 683 3276 386l

LSD(5%) NS 011 051 149 NS NS NS 038 1.23 NS

Planting

density
(cm)

NS : Not significant

BhEHE ZRA oE GEHEE Bl BHHERAZY HEAEZ RS
10x10cemEANA 15.75% 2 78 Bk, 5X5mfEA 15.69%2 1 ot
sollen, HAlEERE s Zolid wet HEARE TR #ikE HolAe
ol A et

Feal el HERHEIES HHEEZF 5L 5X5m~15X15cmEA
15.32~15.19% 2 ¥lxg ffmFeldov, FtaEE7E Sobgd wat @k
1oz wobda 30x30cmfEellM 13.74% 2 #HEQH TES 7P 2&
Hol Aot
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Table 8. Significant regression equations between agronomic

characters(Cheju native soybean)

Independent character Dependent character Regression equations

Stem diameter No. of branches Y=11.0500X+4.290
No. of leaves Y=91.0300X-41.826
Stem weight Y=275.320X-133.494
Leaf weight Y=134.610X-67.312

Fresh forage vield Y =-3406.440X +5094 448

per 10a

No. of branches No. of leaves Y="7.590X-68.180
Stem weight Y=22.773X-210.670
Leaf weight Y=11.278X-107.038

Fresh forage yield Y=-292 542X +6198.776

per 10a

No. of leaves Leaf weight Y=1.433X-3.761
Fresh forage yield Y=-31.183X+3298.0412
per 10a

Stem weight Leaf weight Y=0.493X~2.460

Fresh forage yield

- Y=-11.395X+3340.0239
per 10a

Leaf weight Fresh forage yield Y=-22 561X +3255.592
per 10a

Dry forage yield Y=-4.918X +741.258

per 10a
Fre?sh forage yield Dry forage yield Y=0 214X +40 605
per 10a per 10a
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Table 9.

Significant

regression equations between agronomic

characters(Namhaekong)

Independent character

Dependent character Regression equations

Plant height

Stem diameter

No. of branches

No. of leaves

Stem weight

Leaf weight

Fresh forage yield
per 10a

Stem diameter
No. of branches
No. of leaves
Stem weight

Fresh forage yield
per 10a

No. of branches
Stem weight
Leaf weight

Fresh forage yield
per 10a

Stem weight
Leaf weight

Fresh forage yield
per 10a

Leaf weight

Fresh forage yield
per 10a

Fresh forage yield
per 10a

Fresh forage yield
per 10a

Dry forage yield
per 10a

Dry forage yield
per 10a

Y=-0.0343X+4.097
Y=-0.224X+31.655
Y=-2.106X+224.637
Y=-5.485X+590.618

Y=104.406X-8115.182

Y=6.731X+5.00714
Y=108.871X-53.393
Y=108.871X-53.393

Y=-3062.0571X+4372.514

Y=23.912X-178.105
Y=16.767X-135.642

Y=-449.638X+6459.563

Y=1.822X-6.767

Y =-49.00307X +3006.674

Y=-18.829X+3112.174

Y=-26.459X +2808.612

Y=-7.419X+745.667

Y=0.281X-42.938
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Table 10. Regression equations of agronomic characters as affected by
planting density(Cheju native soybean)

Independent

character Dependent character Regression equations
Planting density Plant height Y =-0.0742X" +2.454X +93.570
Stem diameter Y**=-0.0000714X*+0.0299X +0.370
No. of branches Y*=-0.00479X*+0.468X +7.490
No. of leaves Y**=0.119X*-1.626X+20.530
Stem weight Y**=0.217X%+0.0832X +22.250
Leaf weight Y**=0.130X*-0.810X+14.210

Fresh forage yield

per 10a Y** =2.0696X°-166.459X +4270.520

Dry forage yield

o B Y**=0.321X°-31.511X+928.400




Table 11. Regression equations of agronomic characters as

affected by planting density(Namhaekong)

Independent
character

Dependent character

Regression equations

Planting density

Plant height

Stem diameter

No. of branches

No. of leaves

Stem weight

Leaf weight

Fresh forage yield
per 10a

Dry forage yield
per 10a

Y** =-0.00221X*-0.585X +106.250
Y**=-0.000357X°+0.0354X +0.350
Y**=-0.00121X"+0.107X +7.990
Y**=0.01007X"+1.0475X +2.050
Y**=0.0226X%+2.847X +10.200

Y**=0.0303X%+1.470X+0.120

Y**=1.657X-127.672X +3426.910

Y**=0.315X%-31.00914X +891.760
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