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Effects of Planting Densities on the Major Characters, Forage

Yield and Chemical Composition of Jeju ltalian Millet

Nam Ki Cho, Young Kil Kang, In Sik Kim, Young Il Cho* and Eun Kyung Oh

Abstract

Jeju Italian millet was grown at five planting densities(5 x5, 15X 15, 20X 20, 25cm) from May 13 to Aug.
14, 2000 at jeju island to determine influence of planting density on agronomic characters. forage yield and
quality. Days to heading increased from 87 to 89 days as planting density was decreased. In 5 5cm planting
density plot, plant height was 185.4cm and it was gradually decreased as planting density was increased. So
m 30x30cm planting density plot. plant height was 173cm. As planting density increased, stem diameter, the
number of nodes per plant, the number of leaves. leaf width and SPAD reading values was increased. the
longer leaf length as the broader planting density. Fresh forage yield increased from 29.99 to 55.01MT/ha,
dry matter(DM) yield from 8.04 to 15.59MT/ha, crude protein(CP) yield from 0.78 to 2.26MT/ha and total
digestible nutrients(TDN) yield from 3.65 to 7.93MT/ha as planting density was decreased. Crude protein
content increased from 9.8 to 14.5%. ether extract comtent from 1.4 to 1.9%, nitrogen free exiract content
from 38.4 1o 38.9% and TDN content from 454 to 50.9%, but crude fiber content decreased from 34.5 to
30.1% and crude ash content from 9.1 to 8.0% as planting density was decreased.

(Key words : Jeju Italian millet. Planting density. Forage yield, Chemical composition)

I. M ul 1972 0 & 5. 1994). o|s} 22 ze 4 wWiR
of gt Qm obmelsh v 5 ojel vhepel A

Z(Setaria italica Beawvais)y A5 7j7re]l go o W o S50 Hel 59 34 e AlwaE
A Aot g Hukd BEgzdeld 4ol M AR EE R Aafsl o vk, 1983). F-e] et
gFat, W, By Fe EF Ayl ofele b ol & iz 1961l 143.628hacl] et WA
hR Aol T Aulrt sbEet 2AHEE oA o o 2E AwMsged 1% Al WAe] #of

ChH. 1983). 29) EAoli whwia dhreko] 16%. 19870 r 2 l4lhail 74kl AT Lo Al

24 25%9F WEFTIA. By Bie Ea] skgulo]  1970%ie] 120hacl Al 198610l 942ham A uf %
Qol e xR Anw. 49e nAzrgon. o TUEAe 1 FRE Ao A
S ARE FEAIRRZ o]8H 1 YukBurton Y. A HAl ARrpsield 48 W zFHo

Corresponding author : Nam Ki Cho, Dept. of Plant Resources Science, College of Agric., Cheju National University. Jeju
690-756, Korea. Tel = 064-754-3315. E-mail . chonamki@cheju.cheju.ac kr

] <& o 8l (Dept. of Plant Resources Science. College of Agric . Cheju National University)

* A 2 tf 8t il (College of Agric., & Life Sci., Seoul National University)



Cho et al. :

ol

= Ao

of

AP R o] &8 XAHoZ
(M5, 1987,

HE2 WFHo

e 2
. 1996).

[N
ML =8
A5 ) o

=

S 10.8 ¢ /hai
ol 2tolrt %
*—NéOM A}Fﬂ}%;
ok Alef) e oAt
AME Age
A *Ph&‘é}’_ *§*P°
iU TR

YRR E

o

]

-‘jfi 84 14477

{;HB‘V_,J_ }1:_\,}-3}]61-
]5‘}9&‘4. AlE e
FTHLNER JTE
Table 194 X uvis} 7
on, &% oha { o]tk Auf7)3te
714 %718 Table 20 A H& whe} 7o}

& & 20003 5% l3°’°ﬂ AXNADTE 5x5, 10
x 10, 15x15. 20x20, 25%25 ¥ 30cmx30cme] 6
N FESE &to] 3Skghaol |IFEE EFAE 2~3
Basa Suot BAD Fol 184 3]

ahadch A8 WAL 6.6m’E FHH0

=

>

§} BrA A A L

Z A
f= N |

- A2 O O
Al Hoea

Effects of Planting Densities in Jeju Italian Millet
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Table 1. Chemical properties of experimental soil before cropping.

pH Orii‘;ic Av;igble Exchangeable cation(cmol’/kg) EC NO;-N
(1:5) matter 2 (dS/m) {mg/kg)
(%) (mg/kg) Ca Mg K Na
4.6 3.96 46.84 1.02 0.34 0.32 0.16 0.17 68.3
Table 2. Meteorological factors during the experimental period in 2000.

Item May June July August
Max. temperature (T) 21.2 244 29.2 30.6
Min. temperature (C) 13.7 18.8 239 249
Mean temperature (C) 17.2 214 26.3 27.6
Precipitation (mm) 99.7 1334 113.1 194.3
Sunshine hours 2143 135.0 196.2 170.4
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Table 3. Agronomic characters of Jeju ltalian millet grown at six planting densities.

Planting Heading ]fl_ant _Slem Leaf L.eaf No. of  No. of SPAD
density date eight diameter length width leaves nodes reading
(cm) (mm) (cm) (cm) /plant /plant values
5%5(415%)  Aug. 9(89") 1854 6.9 53.4 3.0 14.7 12.0 52.6
10x 10(110)  Aug. 9(89) 181.7 7.4 53.2 33 14.8 i2.5 59.0
I5x15(52)  Aug. 8(88) 181.0 7.7 52.6 34 15.0 12.6 59.9
20x20(30)  Aug. 8(88) 178.9 8.1 522 35 15.1 12.7 60.9
25X25(20)  Aug. 7(87) 173.2 8.5 50.1 3.6 15.2 12.8 61.7
30x30(15)  Aug. 7(87) 173.0 9.0 50.0 39 153 12.8 62.2
LSD(5%) NS 4.10 0.3 1.1 0.3 0.1 0.3 1.6
CV(%) 1.5 1.3 22 1.2 4.6 0.3 1.1 1.5
Coefficients of regression equations relating planting density (No. of plants per m’).
Intercept 89.25%* 172.96** 8.89** 49.95%* 3.74%*%  15.33%*  12.84%*%  62.28**
Linear -0.03* 0.12 -0.02* 0.04 -0.01 -0.01*¥*  -0.004* -0.04%
Quadratic 5.2E-05* -2E-04 3.4E-05 8.4E-05 89E-06 1.2E-05* 43E-06 3E-05
r or R’ 0.92 0.81 0.88 0.78 0.90 0.97 0.99 0.99

t
t

: number of plants per m’.

: number of days to heading.

*, ** : significant at 5 and 1% probability levels. respectively.
NS : not significant at the 5% level.
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Table 4. Forage, crude protein and TDN(total digestible nutrients) yield of Jeju ltalian

millet grown at six planting densities.

Planting density YieldMT/ha)

Fresh forage Forage dry matter Crude protein TDN
5x5(4157) 55.01 15.59 226 7.93
10X 10(110) 49.90 15.04 213 7.62
15 % 15(52) 47.99 12.76 1.66 6.30
20x20(30) 40.09 10.64 1.31 517
25 % 25(20) 37.00 9.93 1.09 4.66
30 30(15) 29.99 8.04 0.78 3.65

LSD(5%) 3.2 0.2 0.7

CV(%) 4.0 7.9 6.3

Coefficients of regression equations relating planting density (No. of plants per m’).

Intercept 35514+ 7.83%* 0.72%* 3.52%+
Linear 0.24 0.09** 0.02** 0.05*
Quadratic -4.5E-04 ~1.7E-04* -3.3E-05* -9.5E-05*
£ or R? 0.85 0.95 0.96 0.95
" number of plants per m’.
*, ** . gsignificant at 5 and 1% probability levels, respectively.
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Table 5. Feed value of Jeju ltalian millet grown at six planting densities.

Chemical composition(%)

Planting
density Crude Ether Crude Crude Nitrogen Total digestible
protein extract fiber ash free extract nutrient
5x5(415") 14.5 1.9 30.1 8.0 389 50.9
10x10(110) 14.1 1.8 312 8.4 388 50.6
15X 15(52) 13.0 1.7 316 8.7 38.8 49.4
20 X 20(30) 12.3 1.6 33.0 8.7 38.6 48.6
25 X 25(20) 11.0 1.4 34.0 89 385 47.0
30x30(15) 9.8 1.4 34.5 9.1 384 45.4
LSD(5%) 0.9 0.1 1.4 NS NS 0.8
CV(%) 3.9 38 23 4.4 2.4 0.9
Coefficients of regression equations relating planting density (No. of plants per m’).
Intercept 10.01** 1.36** 34.59** 9.07%* 38.42%* 45.78**
Linear 0.05* 0.01* -0.04* -0.01* 0.01* 0.06*
Quadratic -E-04 -1.2E-05* 8E-05 1.3E-05 -9.8E-06 ~1.2E-04
r or R 0.87 0.90 0.89 0.94 0.82 0.84

' . number of plants per m’.

* kX
>

NS : not significant at the 5% level.
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