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Effects of Seeding Rate on Forage Yield and Chemical
Composition of Echinochloa crusglli Var. Frumentacea(Roxb)

Wight in Jeju Region

Nam Ki Cho, Young Kil Kang, Chang Khil Song, Young Sun Ko, and Young Il Cho*

Abstract

In order to identify the optimum seeding rate of Jeju bamyard grass (Echinochloa crusgalli var.
frumentacea(Roxb) Wight), 15, 20, 25, 30, 35 and 40 kilograms per a hectare were planted in April 16,
2000, respectively. The growth characterization, the yield and chemical composition were then investigated in
June 28(lst cutting) and August 30(2nd cutting), 2000. According to increasing the seeding rate, plant
height(155.5 to 162 c¢m), the yield of fresh forage(61 to 73 MT/ha), dry matter forage(11.9 to 16.9 MT/ha),
crude protein(0.9 to 1.6 MT/ha), and TDN(6.1 to 9.7 MT/ha) were gradually increased until the seeding
furrow, 35 kg/ha. In 40 kg/ha of seeding furrow, however, those results were decreased than that of the
former seeding furrow. The contents of crude protein(7.4 to 10.4%), ether extract(3.3 to 5.2%), nitrogen free
extract(46.4 to 47.8%), and TDN(52.1 to 60.4%) were also similar to those of the plant heights and the each
yield excepted the seeding furrow, 40 kg/ha. Namely, the each results about the contents increased in 40
kg/ha of seeding furrow. According to increasing the seeding rate, the stem diameter, number of leaves,
number of withering leaves, and fresh weight were gradually decreased. The contents of crude fiber(30.3 to
27.5%) and crude ash(12.7 to 9.0%) were also decreased. These results showed that the optimum seeding rate
for the best of the feed production was the seeding furrow, 35 kg/ha.
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Table 1. Chemical properties of top soil(0~10cm) before the experiment.
pH EC Organic Available Exchangeable cation(cmol/kg)
matter P,0s
(:5)  (dS/m) (ekg) (mg/kg) Ca Mg K Na
4.34 0.18 59.77 42.63 0.69 0.20 0.61 0.17
Table 2. Meteorolgical factor during season and 10-year(1991~2000) average.
Temperature (C) Precipitation Hours of
Average Maximum Minimum (mm) sunshine
T? Nt T N T N T N T N
Mar. 9.4 95 129 151 5.8 44 435  108.1 1979 1495
Apr. 13.5 13.9 17.6 20.9 9.7 83 32.8 91.2 226.5 195.6
May 172 179 212 252 13.8 12.1 46.2 94.9 2299 2149
June 21.6 21.5 25.1 27.8 18.7 17.3 97.6 178.2 165.9 163.6
July 26.4 259 29.7 312 23.8 222 166.2 2194 2273 201.8
Aug. 28.0 26.7 30.9 31.1 25.0 23.1 169.6 289.9 241.7 193.7
Sept. 222 23.1 24.6 28.4 19.7 18.9 331.2 198.3 155.0 171.8

T . the testing period, T : the normal year(1991~2000).
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Table 3. Agronomic characters of Echinochloa crusgalli Var. frumentacea(Roxb) Wight

grown at six seeding rates

Growth characters

Seeding
rate Plant height (cm) Stem diameter(mm) No. of leaves/plant

(ke/ha) June 28 Aug. 30  Avg. June 28  Aug. 30 Avg. June 28 Aug. 30 Avg.
15 185.0 125.9 155.5 5.9 5.3 5.6 9.7 6.8 8.2
20 185.6 1273 156.5 5.7 5.1 5.4 9.6 6.0 7.8
25 188.9 130.3 159.6 5.7 5.0 5.4 9.5 5.8 7.7
30 190.2 131.6 160.9 5.5 5.0 53 9.5 5.6 7.6
35 193.0 133.6 162.3 5.2 5.1 52 9.4 55 7.5
40 186.6 128.2 157.4 53 4.5 4.9 88 5.4 7.1
Avg. 188.2 129.5 158.9 5.6 5.0 53 9.4 5.9 7.7

LSD(5%) 45 4.2 2.8 0.3 0.3 0.3 0.5 0.4 0.3

CV(%) 1.3 1.8 1.0 28 3.7 2.7 32 3.6 2.1

Seeding Growth characters
date No. of withering leaves/plant Fresh weight/plant

(kg/ha) June 28 Aug. 30 Avg. June 28 Aug. 30 Total
15 7.9 3.6 5.8 35.6 29.0 64.6
20 7.7 35 5.6 32.3 25.1 57.4
25 7.7 3.4 5.6 30.8 245 55.3
30 7.6 34 5.5 28.6 24.1 52.7
35 7.6 34 5.5 26.5 239 50.4
40 74 3.0 5.2 26.0 234 49.4
Avg. 7.7 34 5.5 30.0 25.0 55.0

LSD(5%) NS 0.3 0.2 1.7 22 3.1

CV(%) 25 4.3 2.1 3.1 4.8 3.1

NS : not significant at the 5% level.
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Table 4. Forage crude protein and TDN(total digestible nutrients) yields of Echinechloa
crusgalli Var. Frumentacea(Roxb) wight grown at six seeding rates

Yield (MT/ha)

Seeding
rate Fresh forage Forage dry matter
(kg/ha) June 28 Aug. 30 Total June 28 Aug. 30 Total
15 39.0 22.0 61.0 7.5 4.4 119
20 41.0 26.6 67.6 8.7 5.0 13.7
25 41.9 28.1 70.0 9.7 5.8 15.5
30 42.0 29.7 71.7 10.2 5.8 16.0
35 429 30.1 73.0 10.9 6.0 16.9
40 41.2 279 69.1 9.2 57 14.9
Avg. 413 274 68.7 9.4 55 14.8
LSD(5%) 1.5 1.8 29 0.5 0.5 0.9
CV(%) 2.0 36 23 3.1 5.1 35
Seeding Yield (MT/ha)
rate Crude protein TDN
(kg/ha) June 28 Aug. 30 Total June 28 Aug 30 Total
15 0.5 0.4 0.9 3.6 25 6.1
20 0.6 04 1.0 43 29 7.2
25 0.8 0.5 1.3 4.9 35 8.4
30 0.9 0.6 1.5 5.3 35 8.8
35 0.9 0.7 1.6 5.9 3.8 9.7
40 0.8 0.7 1.5 5.1 3.7 88
Avg. 0.8 0.6 1.3 4.9 33 8.2
LSD(5%) 0.1 0.1 0.2 0.4 0.3 0.6
CV(%) 9.4 11.1 7.5 4.9 44 3.8
4% ZAW ¥ 33% H§RALE GFe  HE FFL ISkgha AFFA 2HH FIL
46.4%, TDN &3 521%=2 vlas v Holgle  303% ZIE 33 127%= & Ho|dor}, J
b, BEFo] gobdel wat AuHow Fridel, F% Frbsh WA AAHOE Z7hHo| 40kgha
Okgha HEFFANE Zuud, 229, 432 EFTAAE 244 4% 2 23R ge 47

2% 2 TDN &3 717} 104%, 5.2%, 47.8%, 27.6%, 9%%Z ol Zch.
604%2 Z7tsI9ch olsh: WHE ZMAs = o AeNA T FrhEel wa zawd,
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Table 5. Feed value of Echinechioa crusgalli Var. Frumentacea(Roxb) wight grown
at six seeding rates
) Chemical composition (%)
Seeding
rate Crude protein Ether extract Crude fiber
(kg/ha)
June 28 Aug. 30  Avg. June 28 Aug. 30  Avg. June 28 Aug. 30 Avg.
15 6.5 8.2 7.4 29 3.7 3.3 35.6 25.0 303
20 7.2 8.8 8.0 3.0 43 37 353 24.4 29.9
25 8.0 9.3 8.7 3.1 49 40 345 24.0 29.3
30 8.4 9.7 9.1 34 51 43 339 237 28.8
35 85 11.0 9.8 4.0 58 4.9 335 22.8 282
40 9.0 11.8 10.4 44 6.0 5.2 33.0 222 27.6
Avg. 7.9 98 8.9 35 5.0 42 343 23.7 29.0
LSD(5%) 0.8 0.6 0.4 0.4 0.2 Q. L& 12 0.9
CV(%) 52 32 24 z4 2.4 L5 29 27 1.8
. Chemicall composition: (%)
Seeding
rate Crude ash Nitrogem extract TDN
k;
(kg/ha) June 28 Aug. 30  Avg June 28 Aug. 30 Avg June 28  Aug. 30 Avg.
15 13.4 11.9 12.7 41.6 51.2 46.4 48.4 55.7 52.1
20 12.9 10.4 11.7 41.6 52.1 46.9 49.4 584 53.9
25 12.1 10.1 11.1 423 51.7 47.0 50.8 60.0 554
30 1.3 9.8 10.6 43.0 51.7 47.4 52.4 60.8 56.6
35 10.7 9.0 9.8 433 51.4 47.4 52.4 60.8 56.6
40 9.9 8.1 9.0 43.7 51.9 47.8 54.1 63.5 58.8
Avg. 11.7 9.9 10.8 423 51.6 47.1 55.8 65.1 60.4
LSD(5%) 1.0 0.7 0.7 NS NS NS 51.8 60.6 56.2
CV(%) 48 4.1 38 5.6 2.1 3.3 1.5 2.1 1.3
NS : not significant at the 5% level.
zAW QR JeRALELS F/AFn, 2ME R £5 9 Fuaded ZEAA, 2 520D
Z3E FFo) Rold AL aXdAANE &7 A, & FQ001D)E ARV RN BFaFo] B
o] &%= (Trung and Yoshida, 1985), B&olA o} wel gwad g§F F& FrrEUL, =
T 5730 Zl?iil%iﬂ Folgtn AZHEHY AH FFL Ut Bae B AEHF dA
o}, o9} e AL Masaok and Takano(1980)2 S+ 7Z 3] thCho 5, 1998).
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