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Effects of Nitrogen Application Rate on Forage Yield Potential of Jeju
' Native Sorghum

Nam-Ki Cho, Young-Kil Kang, Chang-Khil Song, Young-Chull Jeun,
Jang-Sik Oh, Sung-Jun Park

Dept. of Plant Resources Science, Cheju National University

ABSTRACT ° Jeju native sorghums was grown
with five various nitrogen rates (0, 50, 100,
150. 200, 250) from April 3th to September
6th in 2000 in Jeju island to determine the
influence to growth, yield and feed value by
the nitrogen rate. Days to heading was
delayed from 65 days to 69 days as increasing
of N rate. Plant height increased from 208.3cm
to 226.2cm with increasing nitrogen rate.
However, there was no significant difference
between 200 and 250kg N/ha for the two
characteristics. Fresh forage yield increased
from 41.9 to 49.4 MT/ha, dry matter (DM)
yield from 9.7 to 12.7 MT/ha, crude protein
(CP) yield from 0.8 to 1.3 MT/ha and total
digestible nutrients (TDN) yield from 4.7 to
6.8 MT/ha as increasing N rate. However, no
signigicant differences in these yields were
found between 200 and 250kg N/ha. As N rate
increasing from 0 to 250kg/ha, crude protein
content increased from 8.5 to 10.7%, nitrogen
free extract content from 37.5 to 39.6% and
TDN content from 48.5 to 53.9%, while crude
fiber content decreased from 41.1 to 37.2%.

Bases on the these findings, the optimum N

rate for forage production of Jeju native
sorghums seems to be about 200kg’ha in
volcanic ash soils of Jeju island.

Key word : Jeju native sorghum, Nitrogen
rate, Forage yield, Feeding value

I.M o

4(Sorghum bicolor L.)& ZXAME +F 8
TFefo] Mz, Fu|Ho] wie Fpaj dub AHE2 afuy
7} ol Hulgk Eodollx Aulrt shsd AR o
HA glehe], 1983). 9 AFL 49 e ~54
F&Aoln, Wiege 64 F - sl 2T (4ke
/10a) =+ A5 (3kg/10a)] Wl 23l HF3tn
itk AmjE 1haw A4 150kg, A4k 7lele 2t
7} 80kgo 2 3l, A A& ¥ 50~60%F
FYA 7)o Fu2 Aujske S WA AT, 7]
A3t 2of Beof Azl e} AxAu|F 2]} uf
$ & ez «¢¥x dk(® 5. 2003). Patras$
Pinzariu(1983)& Axg QoMo AzAw|Ek
100kg/ha, 7+9-3%0] @ Ader= 270ke/hasl A
AAgo] s Algabge] o] 7H Eskctx 3
o1, M3 Bl 2459 Sudangrassl 59
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AAERE 7k2} 300kg/hacllA (Cho%}t Yu, 1993:

= 2001) AoAlwl=  200kg’ha AMlM AR —1—%@]
FH(&E 5. 20019 =k sk, o= Axg 3
Ao A 24_0_230] o]$- 7} Bal ope} I3 =
AellM® AgHo] Hojue] AlgsadE of$- go}

A o] §AH ALRAER o|8UEA} Wiy 2 AHEE
7kl 9o, AlFEjae] Aule]d] B} AT
ulolgt AAolc}, wlelhy £ AP TR 33
EollA ALAmle @ AT AT 2
ALEZHAE #A8 AlR A S FES Al S

Table 1. Chemical properties of top soil(0~10cm) before
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1. TiE 9 gy

AL 20009 49 3¥93E 20009 94 647t
A AFtE st FaEHES 278m) A
AFANTSE A5k SAsc, Agxe] o
& yad usEdn, EE(10mel S =
e E 1604 2E ule 2os vlSE} g ue
Holgich. AulrIzke] 7)4kza
2},

< ¥ 244 B i}

the experiment

Organic Available Exchangeable
pH tt P,0 Cation(cmol*/kg) CEC ke
(1:5) matter 2 LITCmo” I8 (cmol®/kg) dS/m
(g/kg) (mg/kg) Ca Mg K Na
5.18 57.5 87.5 2.28 0.93 1.17 0.09 8.38 0.11

Table 2. Meteorological factors during season and average of 30—years(1971~2000)

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

3 9.4 8.9 12.9 12.2 5.8 5.6 43.5 83.5 197.6 159.6
4 135 13.6 17.6 17.3 9.7 9.8 32.8 92.0 226.5 195.1
5 17.2 17.5 21.2 21.3 13.8 13.8 46.2 88.2 2299 218.0
6 21.6 21.2 25.1 24.7 18.7 18.2 97.6 189.9 165.9 174.5
7 26.4 25.6 29.7 28.8 23.8 23.0 166.2 232.4 227.3 2034
8 28.0 26.6 30.9 29.6 25.0 23.8 169.6 258.0 241.7 205.3
9 22.2 22.7 24.6 25.6 19.7 19.7 331.2 188.2 155.0 168.9

T was the factors in testing period and N was that of normal year (1971 ~2000)

T2 20000 49 3¢l 40kg/hadl Adshe %2
Z2E sl {FF 25em HH o zHslgc AlY
F 172 942 6.6m’2 sda, AYT wHE ¢y
o 3ukEo2 gl AxAREke 0, 50, 100, 150,

200 ¥ 250kg/ha®l 654F22 sl zt ¥z Ajw)s}
A=,

Ay AW 50%< ¥R sgw U
A 50%< FHEF 3040 842 Fulslg e, ik
7lle A7t 100kg/had $-4208]9t dsprlelz e
7sct. E717H09) A EAEAL s, 7Y

1143} 99 6o =92 79 1574415 AlA sl
27 AA7, 495 AR ¥ AYTF S ¥R
1.26m%(0.9x1.4m)e) AEAE 2em 2|2 A3
AxFe 22 g 5008 AEES 80C XAz
71904 48A17 AZAA AEEL ¥ ¥ AESRS
AREslgct. 2R (CP), ZAMHEE), 2A%(CF),
Z3]%(CA) ¥ 7M-FALE(NFE) 59 QuizAy
< ImmAE £33 A5E o]L3le] EFALE A
H(E3AZledT4, 1996)d F3lod B3y, AL
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Frape AR AdA FFE Fie AR
o Aiol4E5L AEFHE ALFTFIOE o]
AREE ). 7hastekd#e(TDN) 2 Wardeh(1981)
7b AAG o Al 23] ARESIITHTDN(%) =
-17.265+1.212CP(%) +2.464EE(%) + 0.835NFE
(%) +0.448CF(%)).

m. Z3 % s

0

1. MgHS

oAl G FEAFHEF 25U A9,
2%, 447 2 94 5& FAR Ao E 304 o
Ashsic

Table 3. Growth characteristics of Jeju native sorghum grown at the different nitrogen rate

Nilrgcigen Days to heading Plant height(cm) Stem diameter(mm) lealj:é/glfant
(kg/ha) 1st 2nd avg. 1st 2nd avg. st 2nd avg. 1st 2nd avg.
0 7/4(90" ) 8/18(41) 65 208.9 207.7 208.3 9.7 9.4 9.5 74 70 72
50 7/5(91) 8/19(42) 67 217.1 2149 216.0 9.8 9.6 9.7 75 74 75
100 7/5(91) 8/20(43) 67 2175 2169 217.2 10.4 10.3 10.3 77 75 76
150 7/6(92) 8/21(44) 68 218.7 218.9 218.8 10.5 104 10.5 78 7.7 1.8
200 7/6(92) 8/21(44) 68 227.3 223.1 2252 10.8 10.6 10.7 78 7.7 7.8
250 7/7(93) 8/22(45) 69 228.3 224.0 226.2 11.1 109 11.0 79 78 79
avg. 92 43 67 2196 2176 2186 10.4 10.2 103 77 75 76
LSD{(5%) NS NS 1.5 2.1 29 1.5 NS NS NS NS 03 0.2
CV(%) 1.3 3.6 1.3 0.5 0.7 04 10.5 5.6 7.0 38 23 16

: number of days to heading

25717HX9] dgs 65UelA 69U AiAmFL
of & ol Ao, ALAm|FFo] F7IAF o)4}
2382 oA Al FHl7llM 208.3
el 2rt, ALAM|Fe] MR wRt ARA Ax
200ke/hat 250keg/ha Aw|Tellx 242 zb7+ 225.2
cm, 226.2cn2 AR, F ATl fro¥ Aol
7} ik AAA 2 dae 2k dAz s
Z3peldret. o] Aol AxAm|EF Folel wz} AF
Ao 24 AojAn, 4= Hobdl AL AF
A He] chEAFel vlsle] 4ol B, I EYo]
oA A fAlEe] wstr] dEel i FAlH wt

> =)0
S

AFAQA T Ado] 2d Ao A} AF
2199 sz EoklA]  AiAWEe]  100kg/haclA
300kg/hals Z713tel wel E5dse Adsly 2
% 4% 5 2E o] A5t Cho 5(1998)
o] By u} 9w AHdge 200ke/hadlid(E 5,
2001), ¥=H= 250ke/haclA(FE 5, 2001%) Ak A
H|ge FUMARE 2347 dAe] ARz, dFe
Bolrth=s 2t ot

2. A3y g
AN & Y2 Ax A U TDNSFF
& E 404 B ulel 2}

Table 4. Yield characteristics of Jeju native sorghum grown at the different nitrogen rate

Nitrogen rate Fresh forage yield Dry matter yield Crude protein yield TDN vyield
(MT/ha) (MT/ha) (MT/ha) (MT/ha)
(kg/ha) 1st 2nd avg. Ist 2nd avg. 1st 2nd avg. 1st 2nd avg.
0 43.8 400 419 93 100 97 0.8 0.9 0.8 4.4 5.0 4.7
50 443 444 444 10.7 104 106 1.0 1.0 1.0 5.2 53 5.3
100 46.7 46.8 46.8 11.1 108 11.0 1.0 1.0 1.0 5.5 5.6 5.5
150 474 470 47.2 123 11.2 11.8 1.2 1.1 1.1 6.2 5.9 6.0
200 48.4 486 485 128 11.8 123 1.3 1.2 1.2 6.5 6.4 6.5
250 49.8 489 494 13.1 122 127 1.4 1.3 1.3 7.0 6.7 6.8
avg. 46.7 46.0 46.3 116 11.1 11.3 1.1 1.1 1.1 5.8 5.8 5.8
LSD(5%) 4.2 4.3 3.4 NS NS 1.4 0.3 0.2 0.2 NS 0.9 0.8
CV(%) 4.9 5.2 4.0 11.8 8.6 6.7 12.7 10.8 9.5 134 8.2 7.4
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Az 9 AErFE FulFeld zb 41.9MT/ha, 5. 1996), ALE€ #3A(Cho 5. 1998)= 300kg/ha
9.7MT/hagl¥l Zlo] AxAl]ge] Z7Kel whet A2 AAANITolA, AFAARAHE 5. 2000 250
Ho2 el Ak 250ha AT 424 ka/ha ALAUT AR A2, Sl g

£ 49.4MT/ha, AB4HE 12.7MT/haZ 24551 = mwgh v} ok 2 Ageld) AaAu]o] 50keol
ou}. A2 200kghast 250kha AMITNE 2 4 A 250ghart) S9N et ATl A,
o)} gisteh. @A U TDN +3ube= Az4% 2 AF, Wud % TDN +3o] 27k 29le A%%

Ao Wstel vlxg Adelddnt. FHTNN A wish o] AFAA) we B9} shusiEofez
& 250ke/ha ABIF7A) @bl S 0.8MT/hadl ¥R Fagl Be Adolsts] el A2F AN}
M 13MT/haZ, TDN 4%& 47MT/hacid €A% ez Az
6.8MT/haZ F7F=2y, A4 150kg/hacliA 250
ke/ha AHIFRelE Aol7h gigieh. UHSZ B 3 umolA e

22O A = ) alo M
ARAEL SRAN. P KO B ARRIH T e

2 Zlezg 9gEx|z ¢J=dl(Sheldrick®} Lavender,
Wope w4 Aoke .
1981), AFAe] SHIs Bl AFANS S (Park DN B e THT AAE B 5 ANt

Table 5. Chemical composition of forage of Jeju native sorghum grown at the different nitrogen rate

Nitrl’acigen Crude protein(%) Crude fiber(%) NFE(%) TDN(%)
(kg/ha) 1st 2nd  avg. Ist 2nd avg. 1st 2nd  avg. 1st 2nd avg.
0 8.2 8.8 8.5 42.1 40.1 41.1 36.7 38.3 37.5 47.5 494 48.5
50 8.9 9.4 9.2 41.5 39.0 40.3 36.8 384 376 48.5 50.9 499
100 9.2 95 94 40.5 38.7 39.6 37.6 38.7 38.2 49.6 514 50.5
150 9.5 9.8 9.7 39.7 38.3 39.0 38.2 38.8 385 50.0 52.2 51.1
200 9.7 104 10.1 389 36.6 37.8 38.8 395 39.2 50.7 54.3 52.5
250 10.3 11.0 107 38.1 36.3 37.2 39.3 39.8 39.6 52.4 55.3 539
avg. 9.3 9.8 9.6 40.1 38.2 39.2 37.9 389 38.4 49.9 52.3 51.1
LSD(5%) 0.5 NS 0.9 NS 1.4 1.4 NS NS NS 1.3 1.2 0.9
CV(%) 2.9 9.1 5.2 3.6 2.1 1.9 4.3 3.7 2.4 1.5 1.2 1.0

Aol F1E4E 2o, JHMFALE 9 R TSRS ks RS Pk Jolddx
TDN#%2 F7hsgovt, w2 24448 2k sk = $(2000%), Harangozo2t Horango(1985),
e Aol F, Fultely Ak 250ke/ha® ¥ Murphy®t Smith(1967) 59 B1w Qo 2 A3
7Hebel wet zbiA Pk 8.5%AM 10.7%2, 7} 9 Az 7)Ro| Em, 7toako] we AFA e 3
SFALE FFE 37.5%04 36.9%%, TDN 3 A Ecfeld A4S AsAE2 Aug A
< 48.5%°4 53.9%% F7HEAoY, ZAH RS ol ALAMZRE 200kg/ha WA dR= o] Mg
41.1%NA 37.2%2 dolAle Ageldr}. o)g} 2L oz AzsIc)

v Adot AEYUYAY] FAR hilA §A4e)

8% 9L 3] d&ol(Songin, 1985), AAE

A5 g2t N 59 Az LH%—S*% F7HA <A Ny

g FHERe, AR 5
Aag iy 74" ez EI‘IIE}(Reneacu B A7 AFAqNsSe] B AxAu|EEe Tris
5. 1983). s ALRAES Ak %Aloﬂ Tt 2N 5 20009 49 3URE 99 67N Az 0, 50,
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100. 150, 200. 250ke/ha’ Al&3te] AFAfefas2
ASEA, AESY 2 AlEZEE #H3sit haw
AaAu)ge] 0olA 250k F7hel w2} 29
= 65964 6992 HolHx, 2= 208.3cmellA
226.2cnZ ozl on}, A4 2007 250ke’ha A+
el Rl o)z} glddeh. haw AaAM]e] 04
250kg 0.2 Z71gtell aiet AEFEL 41.9MT/halA
49 4MT/ha®, ZE53E 9.7MT/hali 12.7MT/ha
2 A 58k 0.8MT/haolld 1.3MT/ha&,
TDN4%-& 4.7MT/haclA 6.8MT/haZ F7H%
o}, 2003+ 250kg/ha AR BE SRele Aol
7} @dch haw@ AaAlu|e] 0o4 250kee2 7}
ol upe} whlA gk 8.5%14 10.7%2, 7H-FA
28-S 37.5%04 39.6%%. TDN=2 48.5%°IA4
53.9%2 Z7hEdeodt, AR ¥ 41.1%°04
37.2%% Z&=dch o)de] Az & o AF= 5}
Abg B ofoll i) AlFARelae] A AR 200ke
/ha® A7tE it}
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