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Summary

This study was carried out to investigate the effects of nitrogen
split application on the growth, yield and feed composition of
sudangrass hybrids in Cheju.

The results obtained are summarized as the follows:

. The days to heading of the Pioneer 931 was earlier than that of
the Pioneer 988 (P<(0.05). The days to heading were delayed as
the frequency of the split application increased (P<0.05).

. The Pioneer 988 was taller than the Pioneer 931 in all the split
(P<0.05). With the increasing of the frequency of the split application,
the plant height increased (P<0.05).

. As the frequency of the split application increased, characters
such as: stem weight, leaf weight, root length, and root weight
demonstrated a significant increase in growth (P<0.05).

. The fresh yield per 10a was 5,505kg when the whole fertilizers
were manured at once. Otherwise when the frequency of the split
application was increased (one to five), the fresh yield also
demonstrated a dramatic increase. The fresh yield per 10a was

7.391kg when the split fertilizing was applied five times.



5. As the frequency of the split application increased. the crude fat
and the crude protein contents also increased, however the crude
fiber content represented a decrease in volume (P<0.05).

6. The vyield of fresh plant was inclined to be a highly positive
correlation with the plant height, so the yields of the both of the
Pioneer 931 and Pioneer 988 increased in direct proportion to the

plant height.



Sudangrass [Sorghum bicolor (L.) Moench] & &A%l &3t= #hiir il
EHEZA EEERC] &1, 2 N EREAEV Won, st Kee M
fHEel WS- we fEHE el Ath(Quinby, 1970: Gibson¥t Scherta,
1977: Pendersen %. 1983). Sudangrass °©1% 22 $54 Wzl o=
g7t o2, 2F 5 o3 Ul ik, EW7], %E 9 SilageHoZ 2] &
wE 3 glon], FXFHOR o] 838ty 9 MUt B BFRES st #iT
HAH Mayset Washko, 1961: Hart®} Burton, 1965: Edwards, 1966:
Roy9} Wright, 1973).

$2] Yol T HRIEELR Sudangrass$ HfEe] Hkmige] A o
o Sudangrass® HfEol i3 MFERIR SN B BR(E S
1982; Z=9} 4 1993: # 5, 1986, 1991, 1993, 1997)7F Beol FTHAINS
U, Hoolle gHEke] dekn MAS Fristd BREAY fmEs 2R
krel Bt Yo 2 kil ol whe KEHSR B RERES AT FR(E
2} §, 1993: #K 5, 1995: Soliman . 1996)7} #4752 JAT, 2 |
el M olei g el FiZEr}t obal Wi EiFelth metA K Fifte &
JHiEN A Sudangrass$ HEES] HEEAIQ MEEEHEES FEAASt] Rl HHE
TS 1iatr] 9% Bgtel —Ro 2 @¥sfcl W Sudangrass® HHES) 4
B, doe 2 sk ol disted RERY #RE BEste vlolth
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Sudangrass¥ RAEHC] )% & fEH=A AFWM & fRoE7 ke
M) 2 28-S mAA B #iEE Mayseh Washko(1961), Hartet
Burton(1965), Edwards(1966), Roy®t Wight(1973) Sl °lstd %ML

prgeslo} gkeh.

Miller $(1964)2 Sorghumol &3l fe @Efshtcl st fome] Bk
o, #udF mSiEe] webd & ERE 2ty d9en, Johnsondt
Cummins(1967) & FFFoIM EHMIELRT 4~68 o1 FHEsA] o
2 2o 2o 8BS MMt E 1k AE %o AFAE Ao #EE v
2317] o B s3tEste ZAo) Rhyeleln 9L, Alexander®t McCloud(1962)
= mE SRS RAR B FIkE 7t e AS7t BeBg Sifivh i
mijolgtn HTh o] 5(1986)2 #rEol A ERIEKE F LI, %9,
Ve LIER SRS ), £ Yo7 M SRkl vIste] fE e HE
o] A hol wEsH Eaelt . stden, 4 ©](1980)€ & AL 1% 5%
SHE7E 748 RiFsla, 28e) 1/38 ol&8d|, vUnAle Faahtvh fEe) ik
BS mRAITT ke, ol9t 7H(1970) HFE4HMEZE 7T dkEel Bk
&R 1/38 B, UniAle & Al % FeoiEd Boe AEtel o
A2 gtttn #EstAch

% S(1977)°) 98t Sudangrass® fffcl ERIEHS KIEZ 28 A

L Hr



739l mEie]l 10ak 820kgelARE, 3ol ¥%Esid wW= 910kg o2 17
mEAekn sten, % 5(1993) IFEY] U9 IS ol &8t ik
o) Bk 9 Affo] o] Foj2|7] wjiel o] Al7]ol FwHR sk Rol EEHERE
g A F Aok sk

o] 5(1977)° olstd vlo] A FHIEKE 2 LB 4 HHE7HA] W
o} L #-& W, 3E HhticlA 7 B dome] Bhng vebdn, 4E GitEel A
26 ook 94 1~2%9 #BikE 29 o™, Anon(1981)2
Alfalfasl 7% Ze] IEkle] BIES & IR YoM Hifiste Reol Fo
T sgen, 4 (19979 ostd Q) WA F9 L 40%, B
60%2) srft EE7F 71 AR Adoka sl en, # F(1989)2 &9 4
% 30a ShEEFEANA filidriee] N&sel 7HE Btvha Hidstaio

EROHY TRl AR RS B28S XA Boe wEE B, Miller(1916)
B Hum ikl wats o fRES 78~240em7HA] ERIE Jdvtn e,
Blum 5(1977) %= R%, fuiuge] T 5] SRER s nEsR, danfd
of uje} kARt HiHf% 38HRE & Fo) 2~3m® BRI A
McClure ¢ Harvey(1962)€ /2 &£FH 2 RiEFH] Aol 5~61 =
A EFRE7E =AW O el B 25~30TCH =R ool met iR
BET (b=l FAFre] EFo] &R 2stA doia st

I Z(1997) = S5 Welrt @FMIETE o] o7 #ug o 2 RSt A
o] ttx B3, WHMENIL S el wEHES BTN, ERT
B OERS BAAIZ B olyet, Eiiele wreld] uhiiEe FIRE Kor
o FIHE o] Welo] hEES fiedchn Shoich



duk o2 KA} fk 1Rl & BE, IR, HIkg 59 EEHE 2%
§ = FRRAS AL Mg S 22 EEREY RE B o K
EEyQ) ZER whet fkte] SEC A wEs Tohn i tHEdwards F,
1971: Fribourg &, 1974).

Miller 5(1964)2 &M ZR ©t2 Sudangrasse] £H 3 £l
59 EO niXe e M, HEGAED fRGE S et dana sl
o, Stallcup(1964)2 2 Mlle KAR EHEMS EHE /S BV
7)e d 2 &EE she v, RAR HEe £7], A4 WEERKEYE B
A71n 2= RS WIRIA Wik s Foi HEstal. Sudangrass
U s et v 2 AFel A3 T wel fiERS BolA
U #%ES FRe SRR EY ikiEc] Fastth skt Workersl Marble,
1968: Edwards 5. 1971). 28l1, Dawson $(1933)2 Sudangrasst °]
Aol gehg w7t A 2 EBREIREC] 7HE BH 2 skl e™. Anon(1978)<
AARe miE] Baiol fkke] AEMC] 7HE su 1 ki

Harms$t Tucker(1973)€ ZF5#fio] e HOE &89 #hEe 10 A
ol A 7bg fretA Jdelston, 2[@et 3 AR EREZES #NE 2
Aok WAt E=3 Brown(1940)-& Z-fol wekye fRMBIL7T &BH
kil 5288 FA %S & doka 892 n, Escalada$h Plucknett(1977)=
EHE 8-S SHRMGIEE7F SR ve) ot SRR 2R B
€7 sttt

¥ el skt Sudangrasse TDNI Hf##Ee] &8-S gt skt

tlo

1932, Stallcup 5(1964)2 JkiErFiiz} EiEE ol ot HAEH

ol
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K FREES 19974 5HAM 9AZAl B ARE BEEAE B ES A Sudangrass
Z #FEQ Pioneer 9313} Pioneer 988< ftiksle] Wif& 800cm Potol A &AT
3k

7S 3kg/10ad aldsleE ®S 5A 18HY Potill2 &FEstd o,

|

10a% #fk 20ke, MNE 15keS && FHILE MASIA L, EHRIEHE 10aE 25
kg 1EANA SEI7HA] sftistd v,

AEFL BlES Pioneer 9317 Pioneer 9889 F e tHRE SR, 2
AL (25kg) 9 2] SHE(E 12.5kg), 3 oHE(% 8.33ke). 4[] HHE(%
6.25kg), 5[ 4#i(#& Ske) el 5KiES] SRS MEE 3 oEIRAGE 3KE
o2 Y. gFaki= 208 P42 2 58 18H, 6ATH, 68 27H, 7RH 17
H., 88 6B KifistAtt.

FEPEHAES HIEH S BERAES BEnolA RESIE e, 1k XRE
8A 9B, 2k XEE 9 29H PotilZ 6fHiEE #EEStY i, K&,

o, OMRE, RE, AR 9 wRIES =H(1988) 9 HXIEEHEY) iR
o #ste FAsA

HRE BERmAA KRk Zolg MEst e, FEY EHS Ak &
faee] 2ES AESAS.

ERRE-E Potol MERS NESt 10a% ARG Z iy en],



Y2 SHR HAAEE AU Fol 10a% LREKESZ HEIHT

HhkFE MES BBEHETH(SPAD-502, Soil Plant Analysis Development
:SPAD, Section, Minolta Camera Co., Osaka, Japan)& flfste] %
o] etk AlolE 1MERSE 10[@ FHAESI THHEE ol &3ttt

fRE} HRE-S Framed monolithik(Bohm et al., 1977)° 23l Zol&
MESt, Pote] WA Wele FAE fEst 10aToz st

HEHE, HIs, A ke S PothlZ 100g9 £HE I
T, 80T Bl 48A1F ELAZ F ALO0.A.C.(1990) k3 Fibrl&d
T4a BEALRAE B (1996)9 #ste sptfretdct.

A Potel 12 FEHOZM BEHE AlKEA T, (LB HEHS &
1914 B viet 23, FRELRC o e] FHe & 204 B uieh 2ot

Table. 1 Chemical properties of soil before cropping.

pH Organic matter Available P20s Total N Exchangeable cation(me/100g) EC

(1:5) (%) (mg/kg) (%) Ca Mg K (dS/m)
4.5 4.6 173.3 0.268 0.7 1.3 5.8 171.6

Table. 2 Meteorological facters during the experimental period in 1997.

Month

May June July Aug. Sep.
Factor
Maximum Temperature(C) 23.5 27.7 30.0 28.8 21.4
Minimum Temperature(T) 12.1 16.0 19.4 19.5 12.1
Average Temperture(C) 17.8 21.9 247 24.2 16.8
Precipitation(mm) 88 98 104 196 51




1. EHBHERBL

#F oMol & Sudangrass$ ¥Ee] £FFE #be £ 304 BE vpe}
Figsy

{HfEH $7= Pioneer 931°] 78.9H, Pioneer 988°] 74HZ Pioneer 988°]
wsko o], 2Rt Ridted SiEEEIE BotRdl wet ot &, ZEEE
oAl 72 9HCIQAT, sfEmgt S5E2 ZoldS wW 79.3HZ =it
(P<0.05).

B2 Pioneer 988°] 198.3cn= 169.8cm?! Pioneer 9312t Hjon,
ZRFEEE7 166. lenol A=, SiEEE #Einddl ot Aapg oz ZdojAA
5@ giaEolA 196.7enZ 7HE ZATHPL0.05).

RS Pioneer 988°] 118.4cmZ 114.2cm%] Pioneer 931Xt} Agloni,
ZEIELEF 105. Tenol| M iEEIEE gl et Ao 2 Aoz 5E 4
EAME 126.7cmo]l A, RES] ¥ RES] @inet Bl fmeldch
(P€0.05).

k% WEME(SPAD reading)= Pioneer 931°] 39.3, Pioneer 9889]
45.022 Pioneer 988°] #3tom, ZrEMLEAA 39.30|R oy 4HERIE}
Bobdol mat FotxA S SEAM 44.72 #HNE AHPC0.05).
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2. ER R EEKE

10a9 A& 2 EES & 494 B vket 2o

RS 6,032kg/10a%! Pioneer 931Hrth 6,983kg/10a%! Pioneer
9889] ixmol Wetown, ZEIAEEAA 5,505kg/10a, 2@ 4R 5,970kg/10a,
3[a] shEkE 6,483kg/10a, 40] 4HEE 7,190kg/10a, 5E] 4filE 7,391ke/10a
2 oitblgrt Bobddl wek #ins AHP<0.05).

wEIrEE RG] #re vitdnt. & 2REEAA 1,487ke/10a
AL Aol simgre] smst A #hn=EAa. 5 SR E 1,996kgo 2
k= A THEP(0.05).
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3. BIBHR R

geForiio]l W2 Sudangrassk HEFES] HEFVH, HHARHE HASES, ALK
R e £ 5olA B nieh 2t}

EHE-S Pioneer 931°] 8.6%. Pioneer 988°] 9.0% 2 Pioneer 988°] &
gtom ZgH#EMEANN 7.0%°10 oW Shtnlgrt Bndss &0E THS B
sl 5[ SR E 10.5%2 71 EA Vel (PC0.05).

s HESE, MBI Y fEne EA<=d. Pioneer 931°]
29 .2%. Pioneer 988°] 30.6%% Pioneer 931°] Rtom, 2L A]
34.4%% &< "ol o Hffmlgrt ol wek Aoz HAEHAL, 5
@ SHEEE 25.6%2 w]$ 22 HolATH(P<0.05).

HSE5S Pioneer 9887 Pioneer 931°) H|3lA|RE, ZEHEALE Bl st
SHEENRE EIMBSS HAs &'el #Binss 1@l ATHP<0.05).

K-S ERo ZRESle] velgten smikid s 2 A aolUt.
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4. BEMHS] HEARGR 2 B8

1) FHRR

=% s & Sudangrass®k HfES] FERE 2 ko 2] FERIRRGR
= % 63 TolM BE v} 2o

Pioneer 931(% 6)°lA HfH#E Ek, XE, ¥HE 10a® £FiE, 10a
¥ EEE BE, RE, HESY, BT BEZ FEF E HEE Y
AL, e BER AES A9 AERS Jehidt

BT %E ¥EE 102% £EKE 1028 wEiE, RE RE HERK,
HARD T BE2 AE 9 RS, Ml SE=2 AR A9 s U
ERA AT

10a% HHKELS 10% LEKED RE, RE, HEOHE, MY BE2 &
B EO) AHS Jenion, Mg BES AEY A S vehd
A3, 10a% LEKEE 22 A
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Table 8. Regression equations of agronomic characters as affects on different application in

Pioneer 931.
Independent character Dependent character Regression equations
Days to heading Plant height = 5.457X - 260.959

253.744X - 13999
68.445X - 3774.415
0.630X - 41.220
-1.348X + 135.685
45.885X - 1760.453
12.379X - 473.580
0.113X - 10.694
-0.242X + 70.317
0.270X + 1.237
0.003X - 6.306
-0.0052X + 61.081

Fresh yield(kg/10a)
Dry yield(kg/10a)
Crude protein
Crude fiber

Plant height Fresh yield(kg/10a)
Dry yield(kg/10a)
Crude protein
Crude fiber

Fresh yield(kg/10a) Dry yield(kg/10a)
Crude protein
Crude fiber
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Table 9. Regression equations of agronomic characters as affects on different application in

Pioneer 988.
Independent character Dependent character Regression equations
Days to heading Plant height = 4.165X - 109.785

344.027X - 18481
92.960X - 4995.090
0.479X - 26.423
-1.371X + 132.041
79.171X - 8717.822
21.394X - 2357.072
0.107X - 12.201
-0.316X + 93.328
0.270X - 1.098
0.0014X - 0.588
-0.004X + 58.356

Fresh yield(kg/10a)
Dry yield(kg/10a)
Crude protein
Crude fiber

Plant height Fresh yield(kg/10a)
Dry yield(kg/10a)
Crude protein
Crude fiber

Fresh yield(kg/10a) Dry yield(kg/10a)
Crude protein
Crude fiber
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Sudangrass®% #ES £FMMC] Bou AFol ST dkEe] WF 7
o) 2ol TE fEMpol skl EIPKI] FkEol B VT ol SHMRE
o] =2 fEHEM(Gibson® Scherta, 1977: Pendersen 5, 1983)2 ¢
7 glth. ol ZH(1970)& KAk FEHEMS & AMF) BHRE Hitiste A
o] £F L IkEMS Y F Utk M1, Morey9t Walker(1969) = 320l
Ne @EEHE 180kg/ha7tA] Urol Hffiste Aol kE&e ¢ & dux
#atot.

A REOME BEE, ¥E ¥EE S AFS ZEMERE 83t SitnErt
BolAol| wat £Fo] ST Aoz Yehtn e, ol e BRI
7} Sudangrass®] A£HE £2412 4 Ath= Pendersen 5(1983), Morey<t
Walker(1969)9) #&Ed= —EE = Mol Aot.

Sudangrass® RESO] o)$ 7] W&ol AR o= L2 28-S MAtst
= A Bk AR % st Aol A% L mEikEC] #mHe Aes IR
9l=dl (Fribourg 5, 1974), Miller $(1964)°] 238 Sorghumedl &3t=
fEHE S BESHEC o8l LEIkE-S BAS Mgt RfEl met 2 2R
7} ldkz dtgem, Carter(1954)+ Sudangrass 59 K&k} fakHEmS 2
FEHIE KRt 4~68 o1 HHEEA ¥on2 B3 BE 88 A E 1K
AER %) £H Aol S vxA Ralr) g7 sifishs Aol EES
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ol Rielatn 391, Alexander®t McCloud(1962)2 #iEE 8% %
EMA-S RAR HERS Bk S FHSt WEE WA RiECl H71% 8
22 H5HE siFe Aol EEkel MRael2tn st

A REME 102% AEKES 2EMEREAA 5 505kg0IAD Rl 7t
mg Gotdol wel xR 2 @ =HAx, 5h SR 7,.319kgo =
= A

#E, ¥E P LHEKESE 10a% ARkES SURES v FmEeldle
o, ##5H7t Sudangrass® AE 3 HEIRES #IXIHE Miller 5
(1964), °1} 2(1970)9 HE & FA HRAE 22 U

Blum $(1977)2 #4517t Sorghumife] & 24 BR7 sle
o fEEfEE] ot RS 78 ~240cmZHA| ZR7F U, 2%V} HEE it
o2 sl el glon, Bl MRS FAZ wut ok} EmES 18
KA A EEREE BolA Botn dx, EESM ¢ SorghumiRe]
FERS) e #TERS] NS ondttn HESIAT

A Kol M= RED 1BEC] SHEErE Boldd wet F9T £&kS Boln
AEdl, olst ze {FHS @FHHM7t SorghumiRe] RHRE FIAG=
Blum §(1977)9] #i&st Attt

@#% ool e Sudangrass®] FAMEERM LT RiE BOEERE R BERE
Jd wet ZA g2A Jehdtes #HiE(Edwards . 19718 Fribourg .

Eom

1974; Miller 5. 1964: Stallcup, 1964: Escalada®} Plucknett, 1977)+
wog A REpoll e MEAYE, HIsH S8 SRSt #hngdd =t 8B
slo] FIHENME il EFoM SR Ada B+ Ay
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o] el A HEEFERNA E ubeh o] FHHIE 138, RE T HEEE Kt
TollA Sudangrass FiEks EF# 25kg/10as 5E Uro] sfEdts Aol &
ol #FHF Sudangrass® £EY + IS A2 Bxtdt. £3, Pioneer
931Xt} Pioneer 98801 #EfEtS] Ik R FEHEE XM= EFT Mt
o2 ZAEAY.
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VI. fi§ =

A ee EME oM @BESME] WE Sudangrassk HfEel £F, IX
2 2 fiRgS 7887 st Pioneer 9313 Pioneer 988< fitik3le
19974 5A%E 9AZIA #iTSEen, O HRE EHEHE o33 2o

1. {fEHEE Pioneer 931°] Pioneer 988Kt Ao, HitEEH Botk
o wel zAe HEe]l ATHP0.05).

2. BES & #HiEoNA Pioneer 988°] Pioneer 9318 th 2311, SiEEET
Polg o] mel ERS ZojAl= MEe] ATHP<0.05).

3. ®E, ¥H IRE, BE 5 FEL Pioneer 988°] Pioneer 931 2.t} &%)
91, 2REMLE visle ST ot ot 3% RS 2
oH(P(0.05).

4. HEWES Pioneer 988°] 6,983kg/10aZ 6,032kg/10ag! Pioneer 931
B} =4t 2EEEENME 5,505keg/10a0lA o\, sfEEErt Bobzdl
et AapA o2 mhneo] 5 SR e 7.391kg/10a2 2 dgEe] Eot
ATHP(0.05). LEIESE AFIkES] Wsle vzt

5. MEBKT Hs SRS SMEErt #hndol met BinE o, MMk
FEE 238 BAHAUR(PC0.05).

6. BEF AEKETDE SEE AES £ HBBURT X T &g 257t
HRo|l 445 £HIkEC] B30
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