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Summary

Jeju Italian millet was grown at six planting spaces (5x5, 10x10, 15x
15, 20%20, 25x%25, and 30x30cm) and six plant densities (1, 2, 3, 4, 5, and
6 plants per hill) from 13 May to 14 Aug. 2000 at Jeju. to determine
influence of planting space and the number of plants per hill on agronomic

characters, forage yield and quality of Jeju Italian millet
The results obtained are summarized as follows;

1. Effects of Planting Space on the Major Characters, Forage Yield

and Chemical Composition

1) Days to heading increased from 87 to 89 days as planting space is
decreased from 30x30cm to 5xbcm.

2) In 5x5 cm planting space plot, plant height was 185.4cm and it
gradually decreased as planting space was increased. So in 30x30 cm
planting space plot, plant height was 173 cm.

3) As planting space increased, stem diameter, the number of nodes per
plant, the number of leaves, leaf width and SPAD reading values increased,
but leaf length decreased.

4) Fresh forage yield increased from 29.99 to 55.01 MT/ha, dry matter
(DM) yield from 8.04 to 15.59 MT/ha, crude protein (CP) yield from 0.78 to
2.26 MT/ha and total digestible nutrients (TDN) yield from 3.65 to 7.93

MT/ha as planting space decreased from 30x30cm to 5xbcm.



5) The crude protein content increased from 9.8 to 145 %, ether extract
content from 1.4 to 1.9 96, nitrogen free extract content from 38.4 to 38.9 %
and TDN content from 45.4 to 50.9 %, but crude fiber content decreased
from 345 to 30.1%6 and crude ash content from 9.1 to 8.0 % as planting

space decreased.

2. Effects of number of plants per hill on the major characters,

forage yield and chemical composition

1) Days to heading was increased as number of plants per hill decreased.

2) Plant height with three plants per hill (187.1 cm) was the longest, while
with six plants per hill (163.9 cm) was the shortest.

3) The leaf length, leaf width, the number of leaves, the number of nodes,
stem diameter and SPAD reading values gradually decreased as the number of
plants per hill increased.

4) Fresh forage yield, DM yield, CP vield and TDN yield were greatest (55.02,
15.38, 168, 718 MT/ha) at the three plants per hill ant then gradually
decreased to 4.07 MT/ha at six plants per hill.

5) The Crude protein content increased from 104 to 12.0 %, ether extract
content from 1.5 to 1.6 96, nitrogen free extract content from 36.8 to 38.2 %6 and
TDN content from 45.9 to 48.2 %, but crude fiber content decreased from 36.2
to 33.7 % and crude ash content from 9.2 to 84 % as the number of plants per

hill increased.
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Table 1. Chemical properties of soil before cropping.

pH Orgi‘tréirc AVPe)lié)able Exchangeable cation(c mol'/kg) EC

. ma 205
U9 ©9  whko —Ca Mg K Na W
4.6 3.96 46.84 1.02 0.34 0.32 0.16 0.17

Table 2. Meteorological factors during the experimental period in 2000.

Item May June July Aug.
Max. temperature (C) 21.2 24.4 29.2 30.6
Min. temperature (C) 13.7 18.8 239 249
Mean temperature (C) 17.2 214 26.3 276
Precipitation (mm) 99.7 1334 113.1 194.3
Sunshine hours 214.3 135.0 196.2 170.4
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Table 3. Agronomic characters of Jeju Italian millet grown at six planting densities.

Plant Stem Leaf Leaf No. of No. of SPAD

P(;lgrrllstig‘? hec.iaadtiélg height diameter length  width leaves nodes reading
(cm) (mm) (cm) (cm)  /plant  /plant values
5x5(415")  Aug. 9(89") 185.4 6.9 53.4 3.0 14.7 12.0 52.6
10x10(110)  Aug. 9(89) 181.7 7.4 53.2 3.3 14.8 125 59.0
15x15(52)  Aug. 8(83) 181.0 7.7 52.6 3.4 15.0 12.6 59.9
20x20(30)  Aug. 8(83) 178.9 8.1 52.2 3.5 15.1 12.7 60.9
25x25(20)  Aug. 7(87) 1732 8.5 50.1 3.6 15.2 12.8 61.7
30x30(15)  Aug. 7(87) 173.0 9.0 50.0 3.9 15.3 12.8 62.2
LSD(5%) NS 4.10 0.3 1.1 0.3 0.1 0.3 1.6
CV(%) 15 1.3 2.2 1.2 4.6 0.3 1.1 15

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

Intercept 89.25" 172.96" 889"  4995° 3747 1533 12847 6228
Linear -0.03" 012  -0.02° 0.04 -001 -0.01" -0.004" -0.04"
Quadratic 5.2E-05" -2E-04 3.4E-05 -84E-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

. 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 total digestible nutrients(TDN) yields of Jeju
Italian millet grown at six planting space.

Planting density Yield(MT/ha)
Fresh forage Forage dry matter Crude protein TDN
5x5(415") 55.01 15.59 2.26 7.93
10x10(110) 49.90 15.04 2.13 7.62
15x15(52) 47.99 12.76 1.66 6.30
20x20(30) 40.09 10.64 1.31 5.17
25%25(20) 37.00 9.93 1.09 4.66
30x30(15) 29.99 8.04 0.78 3.65
LSD(5%) 3.2 14 0.2 0.7
CV(%) 4.0 6.3 79 6.3
Coefficients of regression equations relating planting density (No. of plants per m’).
Intercept 35.51" 7.83" 0.72" 3.52"
Linear 0.24 0.09™ 0.02™ 0.05"
Quadratic -45E-04 -1.7E-04" -3.3E-05 -9.5E-05"
r’ or R? 0.85 0.95 0.96 0.95

" number of plants per nr.
* ™ . significant at 5 and 1% probability levels, respectively.
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& %S 120kgol A 200kg/ha®, Cho 5(1998)> A58 frxl9 35 %S 30kgol
A 150kg/ha® T7FE4E A%, A%, ¢wld TDN F3#2 55300 3§

w Aldddel vt A Hagh wh gl
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Table 5. Chemical composition of Jeju Italian millet grown at six planting densities.

Planting (%) - - -
density Crudg Ether C.rude Crude Nitrogen  Total dlgestlble
protein extract fiber ash free extract nutrient
5x5(415") 14.5 19 30.1 8.0 389 50.9
10x10(110) 14.1 1.8 31.2 8.4 38.8 50.6
15x15(52) 13.0 1.7 31.6 8.7 38.8 494
20x20(30) 12.3 1.6 33.0 8.7 38.6 48.6
25%25(20) 11.0 14 34.0 89 385 47.0
30%30(15) 9.8 14 34.5 9.1 38.4 454
LSD(5%) 09 0.1 14 NS NS 0.8
CV(%) 39 3.8 2.3 4.4 2.4 09

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

Intercept 10.01~ 1.36% = 84D g G 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 13E-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 nr.

* 7 o significant at 5 and 1% probability levels, respectively.
NS : not significant at the 5% level.
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Table 6. Correlation

A & 6914 Hi nie} 2.

coefficients among the agronomic characters

of Jeju Italian millet grown at six planting spaces.

Forage
character Flowering Pllant .Stem No. of  Leaf Lgaf No. of rSeaPé?r]?g 1}2 ﬁfg}é ; pgf)légi T.DN Cmde Ether Crude Crud_e NFE
period height diameter leaves length width  nodes . matter - yield fiber  extract ash  protein
values yield vield yield
Plant height 0.956%
Stem diameter —0.970%x  —-0.947xx*
No. of leaves 0.998#:* 0.941% —0.971 %%
Leaf length 0.992:x 0.965%* —0.948*x  (0.984:
Leaf width =0.947xx  -0.964*x 0.976%* —0.942%* —0.923*x*
No. of nodes 0.978*x* 0.900% -0.945%x 0.985%* (0.969** —(0.885%*
SPAD reading values 0.888: 0.817« -0.876« 0.888«  0.898*x —0.765 0.9405
Fresh forage yield 0.867 0781  -0.850« 0.871x 0.876%x —0.730 0934 0,997
Forage dry matter yield -0.990+x -0.915%  0.957*x -0.993*x -0.969+* 0.931*x 0.967+* -0.854* -0.836%
Crude protein yield —0.989xx  -0.949*xx (0.932%* —0.981** -0.990*%x 0.921** —0.950** -0.846% -0.821*  0.982*x
TDN yield -0.990*x  -0.963** 0.940%* -0.981** -0.991** 0.936%* —0.946%* -0.839* -0.812* 0.978+x (0.999%:x
Crude protein -0.991#x  -0.953#x (0.939#x —0.983** —0.993*x (0.925%*x —0.954*x -0.856% -0.830+  0.982+x 1.000%x (.99
Ether extract 0.991 5 0.939x —0.981*x 0.989+x 0.977*x —0.948*+x 0965+« 0.891*x 0.867+ -0.988+* —0.976%* —0.976%+ —0.979=x
Crude fiber -0.894 -0.935%x 0.906%« -0.880% -0.877« 0967+ -0.787 -0.635 -0.587 0.887+  0.901x  0.918«x 0.902%* —0.899
Crude ash 0.964x 0.922%x -0.930%x 0.964#* 0.971*x -0.873%  0.987+* (0.953*x 0.944** -0.931x* —0.936%* -0.936%* -0.942+* 0.941*x -0.770
NFE -0.972%x  -0.957*x (0.944%* -0.969%* -0.955%* (0.970%x -0.916*% -0.758 -0.730 0.968*x 0.971xx 0.978+* 0.971** —0.955%x (0.953+* —(0.896%
TDN -0.212 -0.106 0240 -0.212 -0.239 0.039 0336 -0.620 -0.641 0.181 0.156 0.136 0171 -0262 -0.114 -0.359 -0.020
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ha, 407TMT/ha2 #5519k o] AlgelA A4l & 15x15m A2 3, 5
G 3ElA Ak, Az wud FEge] FUE A R, G % Y 20 Ay

BT 5 UAY A0 AT ARABS DA me} £Yo] FrhuE

Table 8. Forage, crude protein and total digestible nutrients (TDN) yields of Jeju
Italian millet grown at six number of plants per hill.

Yield (MT/ha)

No. of plants

per hill Fresh forage Forage dry Crude protein TDN
matter
1(52") 40.05 10.69 1.11 491
2(104) 50.01 13.74 1.46 6.36
3(156) 55.02 15.38 1.68 7.18
4(208) 4459 11.81 1.33 5.56
5(260) 34.96 9.57 1.10 457
6(312) 30.18 8.44 1.01 4.07
LSD(5%) 2.8 0.9 0.1 04
CV (%) 3.6 44 45 44

Coefficients of regression equations relating number of plants per plant.

Intercept 30.92 8.27 0.81 3.73
Linear 13.54 3.77 0.45 1.80
Quadratic -2.36 -0.65 -0.07 -0.30
R? 0.85 0.78 0.74 0.77

“

. number of plants per m’.
. significant at 1% probability level.

T A (4 &, 1992), i} 4:(1992)2 Ao A4 Cho (1998, 2000)2 At=&
o} AEANA, Kang 5(1998)& tIFol4 DA we 4z, A% 2 gl 5
FEYa s 2 FES AAF S AL G S D B 5 A

/\
QoA BAR gadn wgoz A% wRom Abze] F¥4e] wolw

ol\

(Masaoka$} Takano, 1980), o]} W& A7 28 4 EX 7 Bolx] 1 7|
AAFE ZA5 FEAdo] wrolxthE Gangstadt(1964)¢] Hi% glth
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Table 9. Chemical composition (%) of Jeju Italian millet grown at six number of
plants per hill.

No. of _ Total
plants Crude Ether Cmde Crude Nitrogen digestible
per hill protein  extract fiber ash free extract nutrents
1(562") 104 1.5 36.2 9.2 36.8 459
2(104) 10.7 15 36.1 89 36.9 46.3
3(156) 11.0 15 35.8 8.7 37.1 46.7
4(208) 11.2 1.6 35.3 3.6 37.3 47.1
5(260) 115 1.6 33.8 85 38.6 47.8
6(312) 12.0 1.6 33.7 8.4 38.2 48.2
LSD(5%) 0.2 NS 09 0.2 1.1 0.7
CV(%) 1.1 113 14 14 1.6 0.8

Coefficients of regression equations relating number of plants per plant.
Intercept 10.05™ 146"  37.14" 9.48" 36.25" 45.36™
Linear 0.31* 0.03 -057  -0.33" 0.35" 047
Quadratic - - - 0.03 - -
r? or R? 0.98 0.77 0.89 0.99 0.79 0.99

" @ number of plants per m

* 7 o significant at 5 and 1% probability levels, respectively.
NS : not significant at the 5% level.

FET7E wokslel wet
FREF7F 1A 602 F745e] weh &

Gl ek 10.4%00 A4 12.0% =, AW 32 1.5%94 1.6% =, 7HAAFd 4
[e]

B2 36.8%004 382%2 F718l9la, hasliE e 459%00 4 482%= S71et
Atk 23w B 2 e AW, 2, VR AaE R RSt eE T
Ho 5 F 18 9
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Table 7. Agronomic characters of Italian millet grown at six plant densiteis per
hill.

No. of Heading Plvant .Stem Leaf Lf:af No. of No. of SPAD
plant§ date height diameter length width leaves nodes reading
per hill (cm) (mm) (cm) (em)  /plant /plant  values
1(52") Aug. 3(83") 1833 8.2 51.2 4.4 14.1 12.9 59.6
2(104) Aug. 4(84) 184.3 6.9 475 3.8 12.7 115 54.0
3(156) Aug. 5(85) 187.1 6.3 43.4 3.6 11.3 10.2 50.6
4(208) Aug. 6(86) 180.2 54 43.1 3.2 10.9 9.5 48.2
5(260) Aug. 7(87) 174.6 5.3 42.1 3.1 10.5 9.0 47.0
6(312) Aug. 7(87) 163.9 4.4 374 ) 9.7 7.6 46.4
LSD(5%) 1.7 3.0 0.3 5, 0.2 0.9 0.7 15
CV(%) 1.1 09 2.3 1.9 2.9 4.4 35 1.6
Coefficients of regression equations relating number of plants per plant.

Intercept 82.33 176.85~ 855" 5267 463" 1443 1359" 65577
Linear 0.86™ 771 =071 -2.44* -0.34" -0.83* -0.99* -6.80
Quadratic - -1.65" - - - - - 0.61~
r’ or R? 0.96 0.98 0.96 0.93 0.96 0.94 0.98 1.00

T 2
: number of plants per m
¥ number of days to heading.
* " ¢ significant at 5 and 1% probability levels, respectively.
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Table 10. Correlation coefficients among the agronomic characters of Jeju Italian millet grown at six plant densities per hill.

Forage

character Flowgring Pl.ant .Stem No. of  Leaf Lgaf No. of ria}:dAirll)g ;j)izsg}; dry lfrzliii TPN C.rude Ether Crude Crud.e NFE
period  height diameter leaves length width  nodes values  vield rr;?gzr vield yield fiber extract ash protein

Plant height -0.742

Stem diameter -0.968+*  0.754

No. of leaves -0.968+*  0.688  0.986%:

Leaf length -0.931xx 0753  0.975%x (.983%x

Leaf width -0.950%x  0.819%  0.992%x 0.970%x 0.978*:x

No. of nodes -0.968+x 0779  0.992%* 0.990%x 0.991%x 0.991xx

SPAD reading values  —0.972+x  0.620  0.976%x 0.986%* 0.942%x 0.944%% ~ 0.964%*

Fresh forage yield -0.529 0.892% 0460 0384 0431 0527 0490  0.331

Forage dry matter yield -0.494 0.859% 0422 0338 0376 0484 0443 0293  0.995%x

Crude protein yield -0.331 0770 0251 0160 0205 0321 0274 0117  0.970%x 0.983*x

TDN yield -0.443 0.834x 0370 0283 0324 0435 0392 0238  0.990%x 0.998*x 0.992+

Crude protein -0.922%x  0.893% 0.858« 0.841x 0.841% 0879« 0.883« 0.816*« 0.782 0.741 0618 0.703

Ether extract 0894«  -0.774 -0.852% -0.798 -0.751 -0.839% -0.827+ -0.816%« -0.694 -0.701 -0.576 -0.665 —0.857*

Crude fiber 0977+ 0684 0988 0.997+x 0.971%x 0.969+x 0.986%% 0.994+* (.388 0.343 0167 0.288 0.850*« -0.811

Crude ash 0.947+%  -0.895% -0.962% -0.93%*x —0.958+* —0.982%x -0.976%* -0.900« -0.659  -0.614 -0.463 -0.568 -0.943** 0.853% —0.937x*

NFE 0898«  -0.797 -0.792 -0.791 -0.764 -0.800 -0.816% -0.788 -0.729 -0.689 -0.574 -0.651 -0.978** 0.813* -0.810  0.869"

TDN 0.973%x  -0.866* —0.956%* -0.944x%x -0.945%* -0.966%* -0.971#* -0.918+* -0.658  -0.613 -0.462 -0.567 -0.969+x  0.871x -0.946+x 0.991" 0.922"
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