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The Effect of Cultivation Period on Growth Characteristics,
Palatability and Forage Yield of Soybean Cultivars

Sang Moo Lee, Jae Yun Koo* and Byong Tae Jeon

Summary

This experiment was carried out to select the soybean of high productivity suited for soiling, and growth
characterisitcs, palatability, dry matter and crude protein yield of 10 cultivars of soybean have been evaluated at
the experimental forage field, College of Natural Science of Kon-Kuk University in Chungju over three years
(1989-1991). The results obtained are summarized as follows:

JangBaek showed the tallest plant length from the 70th day to 80th day during cultivation period, and BaekUn
showed the tallest at 90th day. PalDal among all cultivars showed the fastest growth rate and the strongest resis-
tant lodging during cultivation period. The stem diameter of 70th day showed highly in order of PalDal and
HwangKeum > BaekUn > KwangKyo and JangYeob, the 80th day showed highly in the order of TogYu >
BaekCheon > JangBaek and 90th day showed highly in order of BangSa > BaekCheon > JangYeob. Stem hard-
ness was highly increased with increasing of cultivation period, but no significant difference were found among
the soybean cultivars. Especially, BaekUn and TogYu of 90th day showed very high as 17.9 and 17.6 kg/cm’,
respectively.

In the number of branch, PalDal was the lowest during cultivation period(70, 80 and 90th day), and 90th day
showed lower two and three times than other soybeans(P<0.05). In the leaf rate, BaekCheon showed the highest
according to cultivation period and the lowest in JangBaek.

The fresh yield was tended to increase by increasing cultivation period at all cultivars except KwangKyo, but
no significant differences were found among cultivars. Dry matter yield of JangYeob was the highest as 5,861 kg/
ha at 70th day, and that of KwangKyo and TogYu was the highest as 7,471 and 10,603 kg/ha at 80th and 90th
day, respectively.

Relative palatability of 70th days showed very high at all soybean cultivars(81~100%), and that of 80th and
90th day showed the highest at TogYu, while showed the lowest at PalDal.

In crude protein content of the 70th, 80th and 90th day, DanYeob, JangYeob and HwangKeum were the
highest as 20.1, 17.9 and 20.4 percentage, respectively. Crude protein yield during cultivation period showed the
highest at JangYeob(70th : 1,068, 80th : 1,211, 90th : 1,882 kg/ha), but showed the lowest at BangSa(70th : 611,
80th : 814, 90th : 1,078 kg/ha).
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Table 1. Environmental conditions during the experimental period at Chungju.

Average lempemture( )

Month - -

1989 199() 1991 1989
May 17.7 16.8 17.8 63.5
Jun. 20.9 218 228 95.9
Jul. 24.4 25.5 242 499.8
Aug. 24.8 26.3 244 157.7

Total preuplmlmn(mm)

Total duralmn of sun.thr)

1990 1991 1989 190() 1991
75.0 124.8 2787 199.1 2779
356.2 81.1 2426 156.5 260.5
329.0 612.6 2053 1779 149.3
228.6 91.8 249.4 2529 2334
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Table 2. Chemical soil properties before the experiment

pH ~ Total Organic Avail. PO,  Exchangeable cation (me/100g) CEC
(I1:5) nitrogen (%) matter (%) (ppm) Ca Mg K T (me/100g)
5.59 0.09 1.83 463.68 3.85 118 0.66 9.56
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Table 3. Plant length, growth stage and lodging according to cultivation period of soybean cultivars(Mean

of 1989 to 1991)

Plant length (cm) Growth stage* Lodging (%)

Cultivars Days after seeding Days after seeding Days after seeding

70 80 90 0 8 % 70 80 9%
BaekCheon 119% 121%¢ 1220 B' B’ P 37 73 73
BaekUn 115% 131* 163* B* P! P’ 13 60™* 87°
KwangKyo 118%° 130% 130™ B B’ P 30 73" 63*
TogYu 94 116 124 B B’ P 20 43%¢ 30%
JangYeob 121® 121 131% B’ P G 20 67* 73°
BangSa 1014 106¢ 114 B* P! G' 13 43 60°
JangBaek 131° 140* 141° B’ B’ P 10 40%% 57%¢
PalDal 99% 107° 108¢ P! G’ M 3 10° 10°
DanYeob 1080 123%¢ 124 B' B’ P 20 40 43
HwangKeum 122% 134% 134° B’ P! P 23 25¢% 40
Significance P<001  P<005 P<00l NS p<005 P<00l
* B: Bloom stage, P: Pod stage, G: Stage of grain formation, M: Mik stage.

I: Early stage, 2: Middle stage,

Mean of element followed by a common letter are significantly different.

3: Late stage.
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Table 4. Stem diameter, stem hardness, number of branch and leaf rate according to cultivation period of

soybean cultivars{Mean of 1989 to 1991)

Stem diameter (mm)

Stem hard. (kg/cml)

Number of branch Leaf rate (%)
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Cultivars Days after seeding Days after seeding Days aﬁer seedmg Days dfter seedm&
70 80 % 70 8 9% 70 8 9% 70 80 9
BaekCheon 6.7 8.5 8.4 23 5.8 6.3 183  30.7 34.1¢ 40 42 31
BaekUn 7.8 8.0 7.5 2.6 52 179 202 275 26.3" 35 36 27
KwangKyo 7.7 7.5 74 2.5 5.1 58 233 317 25.4° 38 39 29
TogYu 7.5 8.9 8.0 2.5 6.2 9.7 19.8 345 34.3° 38 38 30
JangYeob 7.7 7.1 8.2 2.4 6.2 176 208 219 206 37 34 26
BangSa 75 8.1 8.5 1.8 3.1 17.1 234 288 25.8¢ 36 39 29
JangBaek 73 8.4 77 2.7 4.6 97 206 317 26.8* 32 34 25
PalDal 8.2 8.0 7.9 33 52 10.6 15.3 14.9 12.0° 39 33 30
DanYeob 74 79 8.0 24 4.7 125 183 275 29.4° 37 39 27
HwangKeum 8.2 8.3 8.0 2.8 4.7 12.1 237 288 24.1* 38 35 30
Significance NS NS NS NS NS NS NS NS P<0.05 NS NS NS
Mean of element followed by a common letter are significantly different.
NS : not significant.
2. Mufiz|Ztol Heol m7It Bx, A7+ & 2 asts 498 1t 4] dEe Audsrt
AH( 2ol o(xl= HE Aoy el wit A FFo] EokAlE Folg B
704 A= Febo] 33 kg/em’E 7HE = A, ARG
A w7 7ko] Aol #Ere AR, AR S L A 1.8 kgfem® 2 743k wHAl JERSETh 80, 904 A & 77t
gof PlA= A8 F 5o YU He] 274 3.1~62, 5.8~179 kg/em’ & FE 0 w9 & Aol & B
ol A7) 708 A= B el 82mmE Atk 53] 0d A= HE, FR L WA e w2
7}1} #FA Jebken 80U A %7t 89mm, 90U g Hol HAdsd dol v wE FFos e
= Abs} 8SmmE 7Y #A Uhebiboh Alujel s s}, =3 ﬂel Aut 154 299 BA 9
7} Bolgel wet A&How HolNE FEE W of AEt Eom AN W wHAG o) Gy w
A, Sdol g om ThrolAs EEe Fist Bk of chieh ol 8RS ABAIE R0 G BT
b aalm Uz TEo ey 7 802U L A" o ] & (Rabas 5, 1970)3 74otd u EF X el Al 18|

- 135-



of & 5923 29% vz Azed o B B Aelane A EZo] Yuj
A% st 70, 80, 90U Lof Hol 4v}@ﬂﬁﬂuﬁ+ﬂ4¢ o B polg
npet B, 9gd e AHH o7 golnoy B GA ek EFE G2k e R ko)
ﬂﬁ“ﬂﬂhﬁJéé-ﬂ—lﬂ w7 olEel AEFFS MY T0UH EE 7T HS
2 809 < Ves BF fade FolE AN = 3408-5861 kghaS = 2 > Mg >3 > 4
%’iﬂlgt— 70, 80, 90 A 5 W H o] 40, 42, 31%E &> 2oz =4 YEhdow Hu @ Az L
7V =A dephten, 53 0dHE A FEo] 70 7} 2453 kg/ha%ith. 80 A= i 7} 7,471 ke/hal.
Aol ujste] Holx = AFgE At o)l E7HA A A =S SR HAAY 2L 5522 kgha
o 2, A& o] M g g, o vzt F 0Z W e £2 HPon oS FuéAE
& Ao g 2E s3l7] WiEolth 1,949 kghao 2 EE7+ Fukats 7098 B} @A
3. Xul7|Zt0] MEZSEE 9l 2242tk o|x|= vebgtoh 904 A 947t 10,603 kghao 2 7MY =
oyt skem wALzh 6,020 kghaz 7hE ol F@abE
4,583 kg/haZ A FE 7 iy 2 ol g vhebRoh 4
Auf7) ko] HrrdE H AEFF VA @ SR v @EH H 3 Jegko] & A 2gko] ]
&e # 59 ERAT 3t of 76%2] 45 B #1(1987)el ofstH
Az el oA Aufr|zte] 60YAE Fdol & diFe AEFHFS AguA we 5]
27,546 kghao 2 7}¢ EA deidoy #Abe 2,870, 252 g4 F7] 7,000 kgha, ZFe A 27
15,378 kg/ha. 2 714 stA vhelg o™ 80, 90U A & 8930 kghao 2 AHWAF &7 Friste FolE
Fa, 9/t Zh2 30,171, 41478 kghao & 7HE % Boltty 8lo] B Agd 28 Age B},

A A7 262 19,922, 20,833 kghao 2 7HE s

Table 5. Fresh weight and dry matter yield according to cultivation period of soybean cultivars(Mean of
1989 to 1991)

Fresh weight (kg/ha) Dry matter yield (kg/ha)

Cultivars Days after seeding Days after seeding

70 80 90 70 80 90
BaekCheon 22,144 24,615 24,946 4,160 5,841 8,277
BaekUn 27,144 27,213 31,432 5,653 7,048 9,735
KwangKyo 21,245 30,171 24,799 4,611 7471 7,762
TogYu 22,504 27,977 41,478 4,670 7,064 10,603
JangYeob 27,546 25,893 31,776 5,861 6,615 10.286
BangSa 15,378 19,922 20,833 3,408 4,679 6,020
JangBaek 22,930 27,138 33,521 5,286 7424 9,653
PalDal 21,577 23,832 25,399 4,733 5,795 6,910
DanYeob 23,844 28,482 35,554 4,582 6,972 9,975
HwangKeum 22,710 23,049 27,110 4,525 5,522 8,040
Significance NS NS NS NS NS NS

NS : not significant.
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Relative palatability (%)

Relative palatability (%)

120 70 days
v,

Relative palatability (%)

BC BU KK TU JY BS JB PD DY HK

BC : BackCheon, BU :BaekUn, KK :KwangKyo,
TY : TogYu TY : JangYeob, BS:BangSa,

JB : JangBaek, PD : PalDal DY : DanYeob,
HK : HwangKeum

Fig. 1. Relative palatability according to cultivation
period of soybeans cultivars(Mean of 1989
to 1991)
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Table 6. Content of crude protein and yield of crude protein according to cultivation period of soybean

cultivars(Mean of 1989 to 1991)

Crude protein (%)

Yield of crude protein (kg/ha)

Cultivars Days after seeding Days after seeding

70 80 90 70 80 90
BaekCheon 18.5 17.5 17.6 756.9 1,0222 1,456.8
BaekUn 16.0 159 16.7 9139 1,120.6 1,626.7
KwangKyo 16.6 15.8 17.2 768.1 1,1804 1.335.1
TogYu 18.5 15.7 17.3 8369 1,109.0 18343
JangYeob 18.2 17.9 18.3 1,067.7 1,210.5 1,882.3
BangSa 18.0 17.4 17.9 611.2 814.1 1.077.6
JangBaek 15.6 16.5 18.1 823.9 1,225.0 1,747.2
PalDal 17.9 16.5 17.7 846.5 956.2 1,223.1
DanYeob 20.1 17.3 17.5 906.7 1,206.2 1,745.6
HwangKeum 18.0 16.8 20.4 813.0 927.7 1.640.2
Significance P<0.05 P<0.01 P<0.01 NS NS NS

NS : not significant.
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