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Effects of Seeding Rate on Yield potential and Feeding Value
in Italian millet cultivars
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ABSTRACT : This experiment was conducted
the
characters, yield and chemical composition of

to determinate response of growth

Jeju local millet on Jeju based on the
difference between nitrate rate. The results
obtained are summarized as follows: Days to
heading was delayed from 92 to 98 days. as
nitrogen rate increased from 0 to 250ke/ha.
Days to heading by cultivar was the most
rapid in Nolanheulinjo (91 days). but was the
latest in Mo-inchajo (98 days). Plant height
was 98.7cm at 0 kg/ha plot of nitrogen rate,
but became longer to 145.7cm and 146.1cm, as
nitrogen rate increased to 200kg/ha and 250kg/
ha plot, respectively. On the other hand,
there were no significance between the two
Mo-inchajo of the three
cultivars was the longest at 138.7cm and

application plots.

geum-enujo was the shortest at 121.5cm. Stem
diameter, number of leaves and nodes. leaf
length, and the
tendency with plant height. Mo-inchajo had
the better of

leaves and Nolanheulinjo

leaf width were same
leaf width and number of
had the better of
Fresh
protein. and total

leaf width and number of nodes.
forage, dry matter. crude
digestible nutrient (TDN) vyield increased to

43.80MT/ha. 12.96MT/ha, 1.85MT/ha, and 7.20MT/

ha, respectively, at 250kg/ha plot of nitrogen
rate. There was no significance between 200
ke/ha and 250 ke/ha plots of nitrogen rate.
Mo-inchajo of the cultivars was the most at
38.08MT/ha, 12.58MT/ha, 1.66MT/ha. and
6.81MT/ha in fresh forage. dry matter, crude
protein, and total digestible nutrient (TDN)
yield, respectively. Nitrogen uptake quantity
increased to 291.4 and 295.4kg/ha at 200 and
250kg/ha plot of nitrogen rate,
There were no significance between the two

respectively.

application plots. Nitrogen use efficiency
(NUE) was the highest at 60.4kg DM/kg N in
50ke/ha plot of nitrogen rate. but at the above
or below of nitrogen rate made gradual
decrease. And NUE decreased to 44.1kg DM/
kg N at 250ke/ha nitrogen Nitrogen
uptake quantity by cultivar was the most in
Mo-inchajo (291.9kg/ha) and NUE was the
most in Gaebalsili (54.9kg DM/kg N). Crude
protein, ether extract. and TDN contents on
averaged cultivar increased 9.0%~ 14.2%.
1.4%~ 1.8%. and 51.0%~55.6%. respectively,
as increasing of nitrogen rate. While crude

rate.

ash and crude fiber contents decreased 8.
9%~8.4% and 34.8%~31.2%. respectively, as
increasing of nitrogen rate. Crude protein,

ether extract. and TDN contents were high in
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Crude
were

fiber
and

ash and crude

in Mo-inchajo

Mo-inchajo.
contents much
Nolanheulinjo. But there were no significance
between Mo-inchajo and Nolanheulinjo. Crude
protein, increased in all cultivar as seeding
rate increase from 6 to 18kg/ha, but crude
ash, crude fiber, and nitrogen free extract
(NFE) contents decreased. Crude protein and
NFE contents were the highest in Mo-inchajo

and Gaebalsili, respectively.
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sto] AbZslgion] o seke ARSHxchlA + 2 464EE(%)+0.835NFE(%) +0.488CF(%)
grerog 3Mbslelct TDN(%)=-17.265+1.212CP(%)

Table 1. Chemical properties of top soil(0~10cm) before the experiment

pH EC Organic Available Exchangeable cation (cmol/kg)
(1:5) (ds/m)  ower P05 C M K N
it m
(g/kg) _ (ma/ke) ? £ :
5.4 0.19 59. 85 42.63 0.69 0.34 0.32 0.2

Table 2. Meteorological factor during season and 10-year(1991~2000) average

Temperature (C) Precipitation Hours of
Month Average Maximum Minimum {mm) sunshine
T N T N T N T N T N

May 17.2 17.9 21.2 25.2 13.8 12.1 46.2 94.9 229.9 214.9
June 21.6 21.5 25.1 27.8 18.7 17.3 97.6 178.2 165.9 163.6
July 26,4 25.9 29.7 31.2 23.8 22.2 166.2 219.4  227.3 201.8
Aug. 28.0 26.7 30.9 31.1 25.0 23.1 169.6 289.9  241.7 193.7
Sept.  22.2  23.1 24.6 28.4 19.7 18.9 331.2 198.3 155.0 171.8
T : the testing period. N : the normal year(1991~2000)

m Z3 ¥ 2§ AL Holo] w2 AFE EF9 AEHL =
A} A= Table 3, 4. 5, 6914 B niel et

1. REY (1) &8s o 2Y

Table 3. Days to heading and SPAD reading values of three Jeju Italian millet cuitivars
grown at six nitrogen rate

Nitrogen Days to heading SPAD reading values
(krs}}fa) Mo—'mcha Nol.ar.1heu Gaebalsili  Mean Mo—.mcha Nol.ar}heu Gaebalsili Mean
10 linjo 10 linjo
0 96 88 92 92 24.1 25.4 228 24.1
50 96 89 92 93 29.1 285 278 285
100 98 92 95 95 36.3 336 34.2 347
150 98 93 96 9% 37.3 337 34.1 35.0
200 100 93 98 97 379 35.7 36.6 36.7
250 101 94 98 98 39.3 36.2 36.7 374
Mean 98 91 95 95 34.0 322 320 327
Response L L L L Q Q Q Q
LSD (1)0.6 (2)0.7 (3)INS (4)NS (1N1.0 (2)1.1 (3)1.9 (4)2.0

(1) Between cultivar means

(2) Between nitrogen rate means

(3) Between nitrogen rate means for the same cultivar

(4) Between cultivar means for the same or different nitrogen rate means
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Table 4. Plant height and stem diameter of three Jeju Italian millet cultivars grown
at six nitrogen rate

Nitrogen Plant height(cm) Stem diameter(cm)
(kr:/t}fa ) Mo jloncha Nolliirilgeu Gaebalsii  Mean Mo il:Cha Nolliz:]rl}geu (Gaebalsili Mean

0 89.0 110.8 96.2 98.7 0.42 0.41 0.43 0.42
50 130.8 126.8 1139 123.8 0.54 0.49 0.55 0.53
100 144.5 128.3 122.7 1318 0.60 0.62 0.60 0.61
150 154.0 137.7 126.1 139.3 0.65 0.62 0.62 0.63
200 156.3 146.3 1344 1457 0.77 0.73 0.67 0.72
250 156.9 146.9 134.7 146.1 0.80 0.73 0.70 0.74
Mean 138.7 1329 1215 131.0 0.63 0.60 0.60 0.61

Response C Q Q C L L L Q

LSD (1.0 (2)2.6 (3)4.5 (4)4.2 (1)0.03  (2)0.05 (3)NS (4)NS
(1) Between cultivar means
(2) Between nitrogen rate means
(3) Between nitrogen rate means for the same cultivar
t4) Between cultivar means for the same or different nitrogen rate means

FAL FAEFFT BT AXAMEge] Fo18e] wet A xEAZe} PR she Holddnh A4l A
A or Aojx|= Ao 250kg/hacllA 71 HAL  ofel wE A kg AsAju|ko] Z7)5le| ule}
Lh 200kg/harlv) ke Roj@t Aol gddel. =elal  AHA Fojx vl 0.42em@™ Aol 250kg/ha Al
Z 250ke/harl¥] ol 156.9em2 71 Zslos 23l vlFeM= 0.74mZ Foich
Az o)l 89 02 7HF ZShe}.

FE7 AAAL 2z 0.63emz 7MY e, (3) ¥4 % olb|$

rlo

Table 5. Number of leaves and Number of nodes of three Jeju Italian millet cultivars
grown at six nitrogen rate

Nitrogen No. of leaves/plant No. of nodes/plant
(krate Mo—_mcha Nollar.lheu Gaebalsili  Mean Mo-incha Nolanheu Gaebalsili Mean
g/ha) jo linjo jo linjo
0 9.6 10.1 10.4 10.0 6.2 88 7.2 74
50 119 10.2 11.1 111 87 9.0 8.1 3.6
100 12.1 104 11.3 11.3 8.8 9.1 83 8.7
150 12.2 112 11.5 116 89 9.2 8.3 8.8
200 12.6 11.3 11.7 11.8 9.0 9.3 85 89
250 12.7 11.3 11.8 119 9.1 9.3 8.7 9.0
Mean 11.8 10.8 11.3 11.3 84 9.1 82 86
Response C L Q C C L C C

LSD (1)0.3 (2)0.2 (3)0.4 (4)0.4 (1)0.2 (2)0.2 (3)0.4 (4)0.4
(1) Between cultivar means
(2) Between nitrogen rate means
(3) Between nitrogen rate means for the same cultivar
(4) Between cultivar means for the same or different nitrogen rate means
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Table 6. Leaf length and leaf width of three Jej
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u ltalian millet cuitivars grown at six

nitrogen rate
Nitrogen Leaf length(cm) Leaf width(cm)
rate MOjlncha Nol'arllheu Gaebalsili Mean Mo 'mcha Nol.ar}heu Gaebalsili Mean
(kg/ha) jo linjo 10 linjo
0 36.5 35.2 320 345 1.8 2.3 2.0 21
50 46.1 41.1 379 417 2.3 26 26 25
100 46.7 416 381 421 24 2.8 30 2.7
150 479 41.8 383 427 25 33 33 3.0
200 485 427 40.8 440 26 35 35 32
250 48.6 43.0 41.1 442 2.6 35 36 3.2
Mean 457 40.9 38.0 415 2.4 3.0 30 2.8
Response C C C C Q C Q Q
LSD N1z (2)1.0 (301.7 (4)2.0 (1)0.1 (2)0.1 (3)0.2 (4)0.2

(1) Between cultivar means
(2) Between nitrogen rate means

(3) Between nitrogen rate means for the same cultivar
(4) Between cultivar means for the same or different nitrogen rate means
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Al FAES =F FHIFIM A7 36.5.
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Table 7. Fresh forage vield and dry matter vyield
at six nitrogen rate

250kg/harlBlT- Alololle felAde] dAdsIAl skt

2. S Hig

AaAElg Aol @ ARz 30
by, TDN4, 4849 % A40l8a8 24}
@ 7ok Table 7. 8 9ol B wish 2o}

A

A2 Ax

(1) ¥x o

et

of three Jeju Italian millet cultivars grown

Nitrogen Fresh forage vield(MT/ha) Dry matter vield(MT/ha)
(};/at}:e Mo 'mcha Nol.aqheu Gaebalsili  Mean Mo 'mcha Nol_anheu Gaebalsili  Mean
a) ]O linjo io linjo
0 20.00 24.38 18.88 21.09 8.94 8.94 8.45 3.78
50 37.03 30.30 32.38 33.24 12.41 1091 10.17 11.16
100 38.62 37.58 36.27 37.49 12.95 10.74 10.61 11.43
150 42.43 41.62 40.20 41.42 13.32 12.06 11.36 12.25
200 45.03 43.11 4253 43.56 1391 12.49 12.18 12.86
250 4537 43.21 42 .82 43.80 13.96 12.67 12.25 12.96
Mean 38.08 36.70 35.51 36.77 12.58 11.30 10.84 11.57
Response C Q C C C Q Q C
LSD {(11.05  (2)0.75 (3)1.31 (4157 (1)0.34  (2)0.32 (3)0.56 (4)0.61

(1) Between cultivar means
(2) Between nitrogen rate means
(3) Between nitrogen rate means for the same cultivar

{4) Between cultivar means for the same or different nitrogen rate means
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Table 8. Crude protein vield and total digestible nutrients(TDN) vield of three Jeju Italian

millet cultivars grown at six nitrogen rate

Nitrogen Crude protein vield (MT/ha) TDN yield (MT/ha)
rate  Mo-incha Nolanheu - Mo-incha Nolanheu o
(kg/ha) io linjo Gaebalsili  Mean io linjo Gaebalsili Mean
0 0.82 0.81 0.76 0.79 454 456 432 447
50 1.43 1.09 0.99 1.17 6.52 567 5.29 583
100 165 1.18 1.13 1.32 6.95 5.69 561 6.08
150 1.86 1.52 1.28 1.55 7.31 6.50 6.11 6.64
200 2.08 1.80 1.59 1.82 7.72 6.87 6.68 7.09
250 2.10 1.84 161 1.85 7.80 7.01 6.80 7.20
Mean 1.66 1.37 1.22 1.42 6.81 6.05 5.80 6.22
Response C C L Q C Q Q C
LSD (1)0.07  (2)0.05 (3)0.08 (4)0.10 (1)0.19  (2)0.17 (3)0.30 (4)0.33

(1) Between cultivar means
(2) Between nitrogen rate means

(3) Between nitrogen rate means for the same cultivar
(4) Between cultivar means for the same or different nitrogen rate means

AR Axgek wistel vkt Aot @
AP Fulold] Blakx, xEUZ A
7+zt 0.82, 0.81, 076MT/ha93°‘4 A /‘]Bl"—e*——! 5
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WA £ 77} 210, 1.84, 1.61MT/ha2 F45Ad
2}, 200ke/haAld] o= FojAde] AA=A] ogket,

AiAula 2olo] @& TDNSS uheE chasat
2] wiste} wleabA AaAuleke) Zvleb WA Wapo.

2 Z7hsle, mRARE 250keg/hadulFold 7 80MT/ha
2 7 2%s1g00, ANkAle] FalFelA) 4 32MT/ha
2 7b e S e vy

(3) Eags2 A Fo0IBEE

Table 9. N uptake nitrogen use efficiency(NUE) of forge for three Jeju Italian millet

cultivars grown at nitrogen rate

Nitrogen N uptake(kg/ha) NUE(kg DM/kg N)
(krate Mo—'incha Nol.apheul Gaebalsili Mean Mo—.incha Nollar‘lheul Gaebalsili Mean
g/ha) jo injo jo injo
50 229.1 174.7 157.9 187.2 54.2 62.5 64.5 60.4
100 264.5 189.1 180.4 211.3 489 56.8 589 549
150 296.9 2426 205.3 248.3 449 49.8 55.3 50.0
200 332.3 287.2 254.7 291.4 419 435 479 44 4
250 336.5 294.6 256.8 2959 415 43.0 477 44.1
Mean 2919 2376 211.0 246.8 46.3 51.1 549 30.8
Response C Q C C Q C Q
LSD (1)11.8 (2)5.5 (3)18.3 (4)20.1 (1)1.9 (2)0.8 (3)3.7 (4)3.7

(1) Between cultivar means
(2) Between nitrogen rate means

(3) Between nitrogen rate means for the same cultivar
(4) Between cultivar means for the same or different nitrogen rate means
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Table 10. Crude protein and Ether extract contents of forage for three Jeju Italian millet

cultivars grown at six nitrogen rate

Nitrogen Crude_protein(24) Ether_extract(%6)
rate  Mo-incha Nolanheu - Mo-incha Nolanheu -
(kg/ha) io linjo Gaebalsili Mean 0 linio Gaebalsili Mean
0 9.2 90 90 90 14 14 14 14
50 115 10.0 9.7 104 15 14 15 15
100 12.8 11.0 10.6 115 17 15 15 16
150 139 12.6 11.3 12.6 19 1.6 1.7 1.7
200 149 14.4 13.1 14.1 19 1.7 1.7 1.8
250 15.1 145 131 14.2 20 1.8 1.7 18
Mean 12.9 119 11.1 12.0 17 16 16 16
Response Q C C C L L L Q
LSD (1)0.4 (2)0.3 (3)0.5 (4)0.6 (1)0.1 (2)0.1 (3)0.1 (4)0.1

(1) Between cultivar means
(2) Between nitrogen rate means
(3) Between nitrogen rate means for the same cul

tivar

(4) Between cultivar means for the same or different nitrogen rate means
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Table 11. Crude ash and Crude fiber contents of forge for three Jeju Italian millet cultivars

grown at six nitrogen rate

Nitrogen Crude ash(%) Crude fiber(%)
rate Mo .mcha Nol'ar}heu Gaebalsili Mean MOjlncha Nol.ar.lheu Gaebalsili Mean
(kg/ha) jo linjo io linjo
0 9.1 39 8.7 39 350 346 349 34.8
50 87 8.8 3.6 87 34.1 33.8 34.0 34.0
100 85 86 84 85 335 329 332 332
150 36 86 84 85 32.3 326 32.1 32.3
200 84 85 83 84 32.1 32.0 31.3 318
250 3.4 35 82 84 31.7 31.7 30.2 31.2
Mean 8.6 86 8.4 8.5 33.1 329 326 329
Response Q L L Q L L L L
LSD (1)0.2 (2)0.1 (3INS (4NS (1)0.3 (2)0.3 (3)0.6 (4)0.6

(1) Between cultivar means

(2) Between nitrogen rate means

(3) Between nitrogen rate means for the same cul
(4

uvar

Between cultivar means for the same or different nitrogen rate means
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Table 12. Nitrogen free extract(NFE) and total digestible nutrients(TDN) contents of forge
for three Jeju Italian millet cultivars grown at six nitrogen rate

Nitrogen NFE (%) TDN(%)

(ka/ha) Mo f:Cha Nol]ii?geu Gaebalsili Mean MO IIO”Cha Nc’l];“;‘e” Gaebalsili  Mean
0 54 461 1 59 508 510 511 510
50 44.1 46.0 462 454 526 519 52.0 52.2
100 436 460 462 452 537 530 52.8 532
150 434 446 85 4438 549 539 538 542
200 27 434 856 439 555 550 549 5.1
250 29 435 4638 44.4 559 553 555 55.6
Mean 437 449 462 449 539 534 533 535

Response Q C NS C Q L L C
LSD ()06 (204 (307 409 (102 (202 (303 (404

(1) Between cultivar means

(2) Between nitrogen rate means

(3) Between nitrogen rate means for the same cultivar

4) Between cultivar means for the same or different nitrogen rate means

Al Aol whE sHEFAAEL /MEAezl 300ke/ha F71el wet AR A4 Aol

46.2%% 713 ¥t3, xRIFVE 44.9%. 212 1 2R g 5 EE #Ae] $Mslicks Cho
43.7% <=olsdct. (19982)9 2 u%= Uz, AHellZ= 200ke/ha7bz|(Z

ThasllE R FAEE BF AsamEe] 371§ 2001), k= 250kg/haziA (2 E. 2001) A
ol met AA kY. & meldz, x¥EAx ) AnEg Sl mel 24 % F RE #Ae] ¢

Al 25 AaAuigel 7k wet AAHeE 2 Mstiche LU Yok
7k=lo] 250ke/haAlv] ol zb2+ 559, 553, 55.5% o} A ellMs AaAuieke] Fulol4 200~250ky
2 7b Faeisc /haZ Z7Vgel we} Az AE, Wbzl U TDN

o]l AAM o2 F4EE Ao vl 9ok o)gh 7
& W AT b} o) AFAAL Fea) W
N3 & sl Bofo gy wlEfAlzo] B Adolgdy) wi
off, Al o3t AFxe] Alggake] s =

AFze AoAslee] 371848 257k dee T A2 A4S0
A= T 274 A T HAL Zojx = Ase|gic) Patras % Pinzariu(1983)% Zxd 2dojx A
ol9} L HRSe AFEA| AL Ch Aol ulsfe] 7po  DAMIRE 100ke/ha, ZHS-Eke] & xHellME 270
2T vhw 3}4b3] Bofoloja] MAGAZRe] weoly] w k&/had] AAAR|FFoA snp AlgatEe] sk
Boll AnzARI) A4sledd Aog zbsget &4 NF =M 2 o)dtE AiAm|gke] zhagel wlet
FA el ALES A2 AzAm]o] 100kg/hacly T ABRAES R AR v st



LAAIRIZ XIOI0N 12 HFTO YKus, 788

ek,

oubd o2 spixt Akg2tEd 384(N, P K) § &
4 ko] oS ¥ o dHA| T gledl, AFA
odo] sz Eokellr MFANMLs(Park F. 1996).
A22-%3A(Cho 5 1998)% 300kg’ha AaAjEl7-ll
A Adlme  200kg/ha A4APm|FelM Bz Az &
Al gapo] Eokon} 1 ojEtE AiAlwiEe] gl
uje} $eke otk B wdh vl ik

2 4 An)eko] Z7}gtel we} zehy, AW % TDN
ke Z7lEgl ot oleke wHHR Aot Z3|E
geke Aaau)ao] F715tel wet Jolxlch o|sh 2
& ke AsE AEUFEAY FAEL A A
293 94¥L 7] w&oll(Songin, 1985) ALE
Aol w2t N 5 A2 WEES SvMA A=
Z7lslgd o (Davis, 1969). AR 58 Ay £
Aol A sl ztad Aoz P fcH(Reneacue
= 1983 Sheldrick . 1981a, 1981b).

sy AlgAEe AsZAle] wel bl u}
9 PR ZrkEhd ZARe) RIS o
o}xlth= Harangozo®t Horango(1985), Murphy
¢} Smith(1967) 59 23% gtk £ A¥ A=
7| &0] E 7pgdo] B AFA|HY Mz ) T2
AAZANY AFZE ALRAEE A Afele A
AAB)ERe 200kg/ha2 she o] A2y 7o A7
"},

ZFA

v.d R

B AL AFR el AxAm| 210](0, 50, 100,
150, 200, 250kg/ha)ell o2 A5z FF2 AEHR
Safk 9 alEstAE FHEb] fsted 20009 59 14
RE] 89 25974 a3kt

Z5oa= T2 F 92964 98U AAA|w|E}o)
Z7Ng4E 571712 dae AdsEe AFeldd. F
24 Z5der pBEARI) 9192 7P wgted,
zolatzrl 98dE 7H E3ich FA Aol A
E23F 98 Tend ot A u|gke] Frigtel] ule}
7o)z 200kg/hast 250kg/ha  AHaAw]FollA 22}
145 Tem, 146 1en2 ZoiR o}, 5 An|F7tells #2
gk zolr} glddct EEFele mxFrb 138.7anE

= Ao

e T

9 ALKl B8 131
¥ Zojes ARzl 121 5ense 2R &SIt A
7. Q4 clds 93 2 95 5o AL 23 e
I vz Aol |4 ¥ A ZAxEIE 4
stz vl fELe sz} $AsT Ax
A% ol 5 TDNS#E 250kg/harlvl7<lld zz}
43.80MT/ha, 12.96MT/ha, 1.85MT/ha, 7.20MT/ha
2 Z5slg o} 200ke/harlulTeb 250ke/haAlH]7kol
L H5og 2ot gk FEFMe At Ax
A i 3 TDNS 247} 38.08MT/ha, 12.58MT/
ha, 1.66MT/ha % 6.81MT/ha2 7H¢ 5= gich A
A¥Fe ArAnigke] F71gd] wet A3 Folsled
200, 250kg/ha AlBjTollA ztzh 291 4, 295.4kg/has
2 Z7ligded, F ARFiede ¥t 2ele U
t}, Axo|LEEE 50ke/ha AlBlTelA 60.4kg DM/
ke NoZ 713 Eotoni 1 ojabe] AaAm|ge] F7}
ol a2} b ghAslo] 250kg/ha AlB]TelA = 44.1
kg DM/kg N2 3tasdct 58 ALF3sEdd =
Aapz7}t 291 9ke/ha 71 ¥Qhow, AiolgEES
7Al2)7} 54.9kg DM/kg N2 74 =ik, A 4Am)
2o Z7lgtel uwlel EEHYF FuhfAFE 9.0%c
A 14.2%2, ZAgteEe 1.4%04 1.8%2, 7%t
ofpEare 51 0%olA 55.6%% F7t=lslovt, Z3F
gheke 8.9%cl4 8.4%2, ZARTEE 34.8%A
31.2%2 Folct Rz Febld 244 9 7}
Asjofidele] Egty 3P 9 AFEFS 203
z9} xBsAZR} o F EE KA Al
= 9.

ol £
o

[

=
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