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Effects of Split Nitrogen Application on Yield Potential
and Feed Value in Italian Millet cultivars

Nam Ki Cho. Kil Young Kang, Khi! Chang Song, Yong Chull Jeun. Dong Hwan Ko, Mi Ra Ko

Dept of Plant Resources Science. Cheju National University

ABSTRACT Three millet ‘Mo-
‘Nolanheulinjo' and 'Gaebalsili’, were
in 2000 at Jeju to
determine the optimum frequency of split
nitrogen applications (divided from 1 to 5
times on 200kg/ha The
results obtained are summarized as follows:

cultivars,
inchajo,
planted on 1 May

of nitrogen rate).

Days to heading on averaged cultivars was 88
days in one times plot of split nitrogen
application, but was delayed at 91 days in 5
times of split nitrogen applications. Days to
heading was the best rapid at 88 days in
Nolanheulinjo of the cultivars and was the
latest at 95 days in Mo-inchajo. Plant height
on averaged cultivars was the longest at
149.3cm in 4 times of split application plot,
but became shorter at 144.lem in 5 times of
that. Plant height by cultivar was the longest
in Mo-inchajo (150.4cm).
in Gaebalsili (136.4cm).
leaf length. and leaf width were the
with plant height by

Leaf length was the

and was the shortest
Number of leaves and
nodes,
same tendency split
nitrogen applications.
longest in Mo-inchajo and leaf width was the
Fresh forage. dry
matter, crude protein, digestible
nutrient (TDN) yield increased to 54.33MT/ha.

widest In geom-eunjp.

and total
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14.33MT/ha, 1.94MT/ha. and 7.88MT/ha,
respectively, at times plot of split nitrogen
application. those at above or below plot of
that decreased. Forage yield was the highest
in Mo-inchajo of the cultivars, while was the
Gaebalsili.
quantity increased to 310.7kg/ha in 4 times of

lowest in Nitrogen uptake
split nitrogen application. but decreased to
278.6kg/ha in 5 tiemes of that. Nitrogen use
efficiency (NUE) was the highest at 62.9kg
DM/kg N in one times plot of split nitrogen
application, but at the above frequency of
split nitrogen application made gradual
decrease. And NUE decreased to 45.6kg DM/
ke N in 5 times of split nitrogen application.
Nitrogen uptake quantity by cultivar was the
most in Mo-inchajo (270.7kg/ha) and NUE was

the most in Gaebalsili (54.9kg DM/kg N).
Crude protein, ether extract, and TDN
contents made gradual! increased as

increasing of frequency of split nitrogen
application. but crude ash and crude fiber
gradual decreased as
Crude

was the highest

contents made

increasing of that. protein and
TDN contents

inchajo and crude fiber

in Mo-
content was the

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

Exchangcable cation (cmol/kg)

Organic  Available
pH EC :
(1:5)  (dS/m) ~ fmaver P20s , .
(g/kg) (mg/kg) Ca Mg K Na
5.4 0.19 59. 85 42,63 0.69 0. 34 0. 32 0.2
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Table 2. Description of split N application to Jeju italian millet

No.of N N rate per application Timing of N application
applications (kg/ha) (days after sowing)
1 200. 0 0(at sowing)
2 100.0 0+ 15
3 66.7 0+ 15+ 30
4 50.0 0+ 15+ 30 + 45
5 40.0 0+15+ 30+ 45+ 60

Table 3. 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 172 179 212 252 138 121 462 949 2299 2149
June 216 215 251 278 187 173 976 1782 1659 1636
July 264 259 297 312 238 222 166.2 2194 2273 2018
Aug. 280 267 309 311 250 231 1696 2899 2417 1937
Sept. 222 231 246 284 197 189 3312 198.3 1550 1718

T : the testing period, N : the normal year(1991 ~2000)
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Table 4. Days to heading and SPAD reading values of three Jeju ltalian millet cultivars
grown at five split N applications

Days to heading

SPAD reading values

No. N - -
app(;icZ{i(;ns Mo-.mcha Nol.ar’lheu Gaebalsili  Mean Mo—'mcha Nol'aI‘]heu Gaebalsili Mean
jo linjo j0 linjo

1(200kg/ha) 92 85 87 88 349 36.5 34.3 35.3

2(100kg/ha) 94 87 88 90 35.3 376 35.0 359

3(66.7kg/ha) 95 88 90 91 36.1 37.6 356 36.4

4(50kg/ha) 96 89 92 92 36.3 385 36.0 369

5(40kg/ha) 96 90 93 93 36.4 385 36.2 37.0
Mean 95 38 90 91 35.8 37.8 354 36.3
LSD (1)0.5 (2)0.8 (3INS (NS (1)0.8 (2)0.9 (3)NS (4)NS

(1) Between cultivar means

(2) Between split N application means
(3) Between split N application means for the same cultivar
(4) Between cultivar means for the same or different split N application means
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Table 5. Plant height and stem diameter of three Jeju Italian millet cultivars grown at five

solit N applications

Plant height(cm)

Stem diameter{cm)

No. of N - -
applications Mo‘jg‘Cha Nollfr‘;.‘ge“ Gaebalsili Mean Moi’;‘Cha Nol'i?gge“ Gaebalsili Mean
1(200ke/ha) 1421 1327 1278 1342 052 0.54 054 053
2(100kg/ha) 1493 1401 1326 1407 063 0.60 0.59 0.61
366.7kg/ha) 1530 1446 1396 1457 064 0.66 0.66 065
4G50kg/ha) 1572 1476 1432 1493 066 0.68 0.77 0.70
5(40kg/ha) 1505 1428 1300 1441 0.62 058 0.80 0.67
Mean 1504 1416 1364 1428 061 061 0.67 063
LSD 25 (221 GNS  (ANS  (DNS (2005 (3009  (4)0.10

(1) Between cultivar means
(2) Between split N application means

(3) Between split N application means for the same cultivar

(4) Between cultivar means for the same or different split N application means

AL Blgo] ok 2L 2IAEV} 150.4m2
7V Zglos x33X 141.6cm, 71EAE] 136.4cm
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Table 6. Number of leaves and Number of nodes of three Jeju Italian millet cultivars

grown at five split N applications

7} wobdo wal Zojx 438 Alelx 74 Ak
ARAL A%} BolAd| we} FolA= Ao

2, /e 53 BEAleA 0.80enE 7 Aoy &

271 {942 JAEA st

(3) g% ¥ ojois:

No. of leaves/plant

No. of nodes/plant

No. of N - -
applications Mo—.mcha Nol'ar.lheu Gaebalsili Mean Mo-.mcha Nol.ar.lheu Gaebalsili  Mean
10 linjo 10 linjo

1(200kg/ha) 103 114 110 109 94 9.3 88 9.2

2(100kg/ha) 123 114 116 117 10.0 10.1 9.2 9.8

3(66.7kg/ha) 124 11.8 11.7 12.0 10.3 10.3 94 10.0

4(50kg/ha) 125 119 12.0 12.1 105 105 9.5 10.2

5(40kg/ha) 125 119 12.0 12.1 10.3 10.3 94 10.0
Mean 12.0 11.7 116 118 10.1 10.1 9.3 98
LSD (1)NS (2)0.2 (3)04 (4)0.5 (1)0.3 (2)0.2 (3INS (4)NS

(1) Between cultivar means
(2) Between split N application means

(3) Between split N application means for the same cultivar

(4) Between cultivar means for the same or different split N application means
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Table 7. Leaf length and leaf width of three Jeju Italian millet cultivars grown at five split N
applications

No. of N Leaf length(cm) . Leaf width(cm)
applications Mo-incha Nolanheu Gaebalsili Mean Mo—.mcha Nol'arllheu Gaebalsili  Mean
jo linjo 10 linjo

1(200kg/ha) 40.4 35.1 36.5 373 25 25 2.6 2.6

2(100kg/ha) 437 39.1 377 40.2 28 30 30 3.0

3(66.7kg/ha) 457 415 39.8 423 3.0 34 32 32

4(50kg/ha) 46.3 435 42.3 440 3.1 35 35 34

5(40kg/ha) 453 40.0 42.1 425 3.0 34 36 33

Mean 44.3 39.8 39.7 41.3 29 3.2 3.2 3.1
___LSD (D1.2 (2)0.1 (3)1.7 (4)1.9 (1)0.1 (2)0.2 (3)INS (4)NS

(1) Between cultivar means

(2) Between split N application means

(3) Between split N application means for the same cultivar

(4) Between cultivar means for the same or different split N application means
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Table 8. Fresh forage yield and dry matter vield of three Jeju Italian millet cultivars grown
at five split N applications

Fresh forage vield(MT/ha) Dry matter vield(MT/ha)
No. of N Mo-incha Nolanheu Mo-incha Nolanheu
applications Gaebalsili  Mean . . Gaebalsili  Mean
jo linjo 10 linjo
1(200kg/ha)  40.33 33.55 33.08 35.66 10.54 10.23 9,94 10.24
2(100kg/ha)  46.35 4558 39.20 43.71 13.28 1151 10.86 11.88
3(66.7kg/ha)  55.55 50.12 4952 51.73 13.20 12.66 12.97 12.94
4(50kg/ha) 29.78 51.70 51.50 54.33 15.82 13.82 13.36 14.33
5(40kg/ha) 53.90 47.90 49.33 50.38 13.01 12.31 12.69 12.67
Mean 51.18 4577 44.53 47.16 13.17 12.10 11.96 12.41
L.SD (1)0.51 (2)0.94 (3)1.64 (4)1.55 {1049  (2)0.31 (3)0.53 (4)0.67

(1) Between cultivar means
(2) Between split N apphcation means
i3 Between split N oapplication means for the same cultivar
1) Between cultivar means for the same or different split N application means
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Table 9. Crude protein vield and total digestible nutrients(TDN) vield of three Jeju Italian
millet cultivars grown at five split N applications

Crude protein yield (MT/ha) TDN yield (MT/ha)

No. of N

L. Mo-incha Nolanheu . Mo-incha Nolanheu .
applications Gaebalsili  Mean Gaebalsili  Mean

jo linjo jo linjo

1(200kg/ha) 1.12 1.02 0.93 1.02 544 527 5.06 5.26
2(100kg/ha) 1.60 1.36 1.19 1.39 7.07 6.10 571 6.29
3(66.7kg/ha) 1.70 163 151 1.61 7.19 6.85 6.92 6.98
4(50kg/ha) 2.20 193 1.70 1.94 8.77 7.59 7.29 7.88
5(40kg/ha) 1.84 1.73 1.65 1.74 7.25 6.80 6.98 7.01

Mean 1.69 1.53 1.40 154 7.14 6.52 6.39 6.68

LSD (150.09 (2)0.04 (3)0.08 (4)0.11 (1)0.28  (2)0.17 (3)0.30 (4)0.39

(1) Between cultivar means

(2) Between split N application means

(3) Between split N application means for the same cultivar

(4) Between cultivar means for the same or different split N application means

Shildsere grier e wI£T A%elsh & TDN S35 AapAl ] miE gzl ke
15 $A EAEE 5 Sudege 2 220, 1.93, ¥ & A% 4uRAY EAE wUSE )
1.70MT/ha2 2550, 2 olael BT 2ol A BT 750, 7.29M D 714 stk
she] RATelAE s} ApAle) oAl Fof
4 0.93MT/ha A EE A slaic (3) FABSY W WLO|IBEE

Table 10. N uptake and nitrogen use efficiency(NUE) of three Jeju ltalian millet cultivars
grown at five split N applications

No. of N . N uptake(kg/ha) : NUE(kg DM/kg N)
Lo Mo-incha Nolanheu . Mo-incha Nolanheu .
applications . . . Gaebalsili  Mean . . Gaebalsili  Mean
10 linjo ]jo linjo
1(200kg/ha) 178.3 162.6 1495 1635 59.2 62.9 66.5 62.9
2(100kg/ha) 255.7 218.0 191.1 221.6 519 52.8 6.8 539
3(66.7kg/ha) 2724 260.5 2414 258.1 485 48.6 537 50.3
4(50kg/ha) 352.0 308.0 272.1 310.7 45.0 449 491 46.3
5(40kg/ha) 295.0 277.0 2639 278.6 441 44 4 48.1 45.6
Mean 2707 2452 2236 246.5 497 0.7 549 31.8
LSD (1)14.6 (2)7.2 (3)2.4 (4)18.1 (1)0.9 (2)0.9 (3)15 (4)1.6
(1) Between cultivar means
{(2) Between split N application means
(3) Between split N application means for the same cultivar
{4) Between cultivar means for the same or different split N application means
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Table 11. Crude protein and Ether extract contents of forage for three Jeju Italian millet
cultivars grown at five split N applications

Crude protein(%) Ether extract(%)

No. of N
applications Mo ]glcha N olllanr]\gleu Gaebalsili  Mean Mo ‘l; cha Nollli?geu Gaebalsili  Mean
1(z00kg/ha) 10.6 9.9 94 10.0 15 15 15 15
2(100kg/ha) 12.0 118 11.0 116 17 16 1.7 16
3(66.7kg/ha) 129 12.9 116 125 1.7 1.7 17 1.7
4(50kg/ha) 13.9 139 12.7 135 18 1.8 1.8 1.8
5(40kg/ha) 14.2 14.1 13.0 13.7 19 1.8 19 1.9
Mean 12.7 125 11.6 12.3 17 1.7 17 1.7
LSD {1)0.3 (2)0.2 (3)0.3 (4)04 (1)NS (2)0.1 (3)NS (4)NS

{1) Between cultivar means

(2) Between split N application means

(3) Between split N application means for the same cultivar

(4) Between cultivar means for the same or different split N application means
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49wt BAHCE 27hel 5HEATAN 2
2 wzAz ARLAR 27 1420 141, 13.0%2
Vi Zasleich

(2) =32 ¥ =MF

Table 12. Crude ash and Crude fiber contents of forge for three Jeju Italian millet cultivars
grown at five split N applications

Crude ash(%)

Crude fiber(%)

No. of N

applications Mo ]glcha NO]]IE:]](};IEU Gaebalsili  Mean Mo 11(;10ha NO}’I?]I’)I(I;IEU Gaebalsili  Mean

1(200kg/ha) 39 8.8 93 9.0 35.3 35.0 35.3 35.2

2(100kg/ha) 8.6 86 8.8 8.7 339 339 339 339

3(66.7kg/ha) 8.4 83 8.7 85 322 33.0 33.2 32.8

4(50kg/ha) 8.3 82 84 83 31.3 32.4 320 319

5(40kg/ha) 8.2 8.2 8.3 83 31.2 32.1 316 316
Mean 85 84 8.7 85 32.8 333 332 33.1
LSD (1)0.2 {2)0.1 (3)NS (4)NS (1)0.4 (2)0.2 (3)0.4 (4)0.5

(1) Between cultivar means

(2) Between split N application means

(3) Between split N application means for the same cultivar

(4) Between cultivar means for the same or different split N application means
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Table 13. Nitrogen free extract(NFE) and total digestible nutrients(TDN) contents of forge for
three Jeju Italian millet cultivars grown at five split N applications

No. of N NFE(%) . TDN({%)
applications Mor-incha Nolanheu Gaebalsili  Mean Mo-.mcha Nol‘ar'lheu Gaebalsili  Mean
io linjo 0 linjo

1(200kg/ha) 43.7 447 445 443 516 515 509 513

2(100kg/ha) 43.8 441 446 442 532 53.0 52.6 52.9

3(66.7kg/ha) 448 442 44.8 446 544 54.1 534 54.0

4(50kg/ha) 44.6 43.7 45.0 445 554 55.0 545 55.0

3(40kg/ha) 445 438 452 445 557 55.2 55.0 55.3
Mean 44.3 441 448 444 54.1 538 53.3 53.7
LSD (1504 (2)NS (3)0.6 (4)0.7 (1)0.3 (2)0.2 (3)NS (4)NS

(1) Between cultivar means

(2) Between split N application means

(3) Between split N application means for the same cultivar

(4) Between cultivar means for the same or different split N application means
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