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SUMMARY

This study was carried out to investigate the effects of nitrogen rate
on major agronomic characters and feeding value of sorghum x sudangrass
hybrid on volcanic ash soil of Cheju-Do. Application rates of nitrogen
were 0, 10, 15, 20, 25, 30 and 35 kg/10a.

The results obtained are summarized as follows:

1. Plant height, leaf length, leaf width, leaf number,

stem diameter, internode length increased as nitrogen rate was
increased from 0 to 30 kg/10 a, but slightly decreased at 35 kg N/10a
compared to control treatment(Okg/10a).

2. Fresh forage yield per 10a and fresh weight of leaves and stem per
plant were greatest at 30kg N/10a and decreased with decreasing nitrogen
rate,

3. Heading of sudan grass hybrid was earliest at 30, 35kg N/10a and
delayed at intervels of 2 - 3 days with decreasing nitrogen every 5
kg/10a.

4. Crude fat and crude protein significantly increased but crude ash and
nitrogen free extract decreased as nitrogen rate was increased from 0 t0
35 kg/10a, Crude fiber response to nitrogen rate was variable.

5. Thee were highly positive correlations between fresh forage yield and
plant height, leaf length, fresh weight of leaves, stem and panicle,
crude protein, but negative correlation between fresh forage yield and

crude ash,



I. ¥ E ]

Sudan grass(Sorgham sudanense (Piper) Stapt)$} Sudan grass ME & W
WRol B —F4& MW RSFBSA, i fFdpol uisle] £ ldko] UL ¥
2 ollel MERME FH3 AFNL AN, KE WIFEST wool, Bl of
U AMHE BT s del oA Ach

Sudan grass 2} Sudan grass M o]9} U2 WEKul ol XMW W
7i& ulR3}o, doizelzl, TF 9 JlEl MK} U} hoAME MM,
ILEGE $uold R¥%, KR, #delolx] Q Xurjfes g mMlolA R
53 Qlch,

BiEole #R deivetoly AFY WAUSHE FIAS7] 913l Sudan grass
2} Sudan grass M| HHAM WK, R (Johnson and Cummins, 1967 : Perry
and Olson, 1975: Willams, 1962: Broyles and Fribourg, 1959: Miller, 1964)
3 ¥ (Escalada and Plucknett, 1977: Anon, 1978: Blum and Naven, 1976 :
Blum and Jordan, 1977: Jung and Reid, 1964: Mcculure and Harvey, 1962)
e MR 2HS KERNE FA%7) 1% 3% (Tweedy and Kern, 1971 :
Browns and Blaser, 1956: Escalada and Plucknett, 1977: Burger and Hittel,
1967) = i3] ETH oLt WHAEAME ol9 MKWE FFRIT KM KXW
ojch.

el & PHRE MMMl 2olM Sudan grass NS RIE U WE, FHHo
EW FHE B AT HRY —MeE #X MK #2Rol o Sudan
grass M2 IR BR 9 SIHM Wibke] nlx= S RBINAD FHRX &R
& WiFshe wiolt}



I. % % %

1906'd Piperofl ]3] Sudan®| Knartoum oA ##E Sundan grass§ ®RE
¥ ¥, Willaman Y West(1915)0)l &]3}of Sudan grass RiEol WY FHARI} wafF
Holon, ©X KAl frpel £ 3 Ik 222 MM niXE: B fF
W] ME U KMol ue} 2] cl2(Miller R Deyoe, 1964), 1 K] +
M(Anon, 1980), MRT2| MK kol w2l ch2o(Johnson Y Cummins, 1967),
KX Hikol wetME AA debAtl #e5(Washko, 1963)31dct.

Johnson Y Cummins(1967)of 2J3l R WA AR BAEE, LW ol
u}2} Sudan grass?| Al Mol IA HEE A 32, X KBS ERY
BEAME 10 a T EX 5.6~8 kg, W MRAME 27 kg7l M #HR7}
oltisl 319l om, Edwards(1966)2 10 a % 55.6 kg 7x|8] ¥X WAL Sudan
grass o] &4 &S Mooy O LIE(133.3 kg)2 4% U ko) KE
& #2] B3dcia 432, Perry W 0lson(1975) 449 Sudan grass®] 4
B OlES 9 kgd] X KIEEAA Mot 27 kgl X MIE= Ml XK
£71 gdcix M43t

Mays 3 Washko(1961)+= SR KAk 8in= Sudan grass?] ¥4 Uik 50~

60 % MMy R} qlcin 34, Williams(1962), Fribourg(1974)= 10 a %

10 kg 2] SEX MRl w13l 20 kgo| MEBE7} Sudan grasso] Wik& AA MK
AlZcia stg e, Anon(1978)& Sudan grass ¢ WE MIEES MMEF 4.5~
9 kg/10 a WA, 1 @ AMRF EIBE 5~6 kg WA= Zo] BAY Kk
<% 4 altriz At Broyles £ Fribourg(1959):= %% AWM 10a %
0 ol 13.5 kg 7}x] MinHol ulel Sudan grass 2] k& 2A M =i
®tgl o], Escalada I Plucknett(1977)& 10 a % 10 kg WX MIEo] w3}t
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20~25 kg X WIE7 M EEA AR Eolol BMLol Sudan grass & K
&g M=ot 3tA32, Miller X Deyoe(1964)%= Sudan grass & 440l 4l
olM EX KIE: &g MmAZoLl, #E Sl webd idkels 2 #
R7} eltia 3tdct.

X WIE7} Sudan grass o ML 4% BH B MK o= @ W
3to], M (1984) WHl44 U Sudan grass & HEX WAl Mol we}
EE, BE &% ldol Mmycia 3stgon], F& (1982)2 Sudan grass 2
ER 9 EE D EWES 19799 1 ha & 400 kg, 1980'dell= 800kg/lha
AxM7ix] fmHcia At

F U F(1982)= WX MM Sudan grass & EEM EHES 1979d
400 kg/ha, 198030l 800 kg/ha KM7ix] REE WAY Z¥ AlS M= sdct
2 stgeon), M & (1984)2 WAl +4EHc KiEkeo] Mo et Bk &
|, %4 ko) M ¥t 3tydrh. el Stanford(1973) Ko citt
FX B KA Ik Mol FR3 A R3tAY RPE BRI ERX ARE
ETFAlZct 3t

Larson P Hanway(1977) 4 #X AR XA48RE ETAIFA olie]
welx] A stAL olAl el @3 Mol BRIA A =3, NEE KA

g g ohjel 2 Mol Klk= R Hcin st

kS (1968)2 EX NAR 2R deldE $559 2HEE XX XK
BE3} BE Alojo] w2 HH WKZE U3, KAEA ctel AEETL olrt
32 ¥R, HR(1986)2> 10 a & 20 kg & X WAl ++f £W BRo| R
sicha B astgct



Pendersen % Haskins(1983)2} Maurice W Darrel(1983)& Pioneer 988 o] XX
& 215.5cm, ¥MET7.2%K BE127cn, ¥Rk 4.2~56ca o, KR
196.1 cm, R 7.4 &, ¥R 64.5~65.4 cn, ¥ 2.6~2.7 c» 2t 39,
Nunez 3! Kamprath(1969)+= Sorghum ¥2| ®¥ MAKRE #Folu £k o
g} TI23 10a & 28kg oA BR WX kS dActn #M3ALm, Broyles
Q) Fribourg(1974)&= S¥ WA KM 10 a & 0 ol 13.5 kg2 MA Hol
ujel 48 % iko] Mins i 3t

SR WAR ERo| w}E Sudan grass o] SIEN Mitol njx= MWL Jung
(1964)0)) k3t X MBS Sudan grass &) EAKR Kz AR Wi D
Tl 81O, Tweedy &(1971)2 10 a % 22.4 kg &] ¥R WKIEE 11.2 kg
KAE v3le] X BAE 4k 3A Mn =irta dtglch. 223 Harms
0 Tucker(1973)2 WER KMo] 0 oM 8.8 kg 22 MA| Yol wel AR
MmEU 17.6 kg UL BAEAANE o] fm¥ ¥ olztz 3talch e
2 AR MRS 1 @ RN BRAR SRS B3 2, 3 B Al
M= BEHE 4k 34 smEdcia #&3idch

Deyoe W Shellenberger(1965)= 44~ ¥ Sudan grass BHE A&k B @
Fiol wel 3A ct2A Jetddriz 3tgeo, Brown U Blaser(1956)x 73 -¢ol
ufeld XL BAE Ko WEOoE FA X ria 313, Escalada I
Plucknett(1977)¥& Sudan grass®] BAKR 4k EX KIE7} RIEE u]3}o
ol ¢ wotou &R WIEER: 2RV i stach

Fribourg #(1959)2 BR7EMOl UKEMEYt Zlo] Bk LR Kol UMY Zof vid}
o ke wotou, Mt EHkS 22 22 fFolelal 3ton, Edvards
#(1971)2 Sudan grass M WHicl KA E s oBE EwES Ute
U gBYel uwhel At EHEkS Mool 3da, Stalcup $(1964)2



SR NA MESol I BEH wel TN 2 HRER 4% MY
Tl MestAch

Burger B! Hittle(1967)% Sudan grass 7} AR Ef detde RAR 4%
of ZR7E gou, UEmMol welds EAR Akl BRIV A Jetdria
3l ond, Carter(1954)2 Sudan grass & Xm#7t EAK 4%z} RLXd:e
pEe 72 £ Ui spach

Broyles B! Fribourg(1959)& X WlE AM3} £¥ B/t Sudan grass 2
SIENol KBS X ¥X & WAL EAR S fSikAdcia #E31d
3. 712]3 Johnson B Cummins(1967), Anon(1980)& L 3RS ¥ HfH=} &
®%2] WM ol Thebd Sudan grass R 71E} SN fEdpe] BEl 2A KW
& 32 £ i ME3toAct



. &% 2 Gk

X BRE 1991 4£ 6 A 1 HYE 10 A7ix] HHM MiH RER 1| &% X
MHABE RFASE HEEBAAM KTsIEo, R RAMSEE= Pioneer 988
2 3ldn, EX KIPE210a % 0kg 5keg 10 kg, 15 kg, 20 kg, 25 kg,
30 kg, 35 kg o] 7 7} ko2 3lgdct. MBES] 1 E EHRLS 6.6 02 2 3}
432 RBEE ¢y 3 RfEes Efstict

IS WA 10 a M SRRk 30 kg, ME 20 kg & 2 XEE 3P, EX
RS ATAY &) 50 x § XIEE, oA 50 x =7 B 16 Bell BIEE KA
stgch.

1991 4 6 B 16 Boll B:#E 25 cm, MM 15 co & 31, 10 a & 3 kg o B
K3te ETES BE3NAc

FE MR BES= 8 A 16 Bol & B2 10 X BEsl BRIE Hk,
BEXS ERE2 @ EN BAGME HLE 10 co B EEHESC| L
8 4% BE2 BEE ik ¥R XE S BEMNAL, 8 A 208 K
#ye WMBES WAL ME BEE HE 1000 NE 10 oK Kk §2
MRS 98 78 =3(1988)2] WAl SISF4 AE XMool M3l R|EI;INACH

— BB RylRE BMHHE £4% 100 g 4 BREY thd 80 °C Dry oven
ol A 24 AJZ EMAIY F A 0.A.C (1990) o) o3t HEAKR, HKS, HE
b5, HREE, THEE KEXWS RAEINACL

HRMe WS MMM UPM kLKt Hon, pH 5.7, RRE Fol
249l Ca, Mg, K ©] 22} 1.2 ne/100 g, 1.0 me/100 g, 0.83 me/100g, HR¥PE

& 8.5% HRMRAEL 61.3 ppn o] 2Tt
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Table 1. Ten days average maximum, minimum and mean air temperature,
humidity and precipitation during the experiment period in
Cheju in 19911,

Month Temperature('C)
and Humidity Precipitation

Ten days Maximum Minimum Mean (%) ( mm )
June Early 23.3 15.8 19.3 86.3 14.5
Middle 24.9 17.5 20.9 83.5 97.5

Late 26.7 19.2 22.6 82.8 84.5

July Early 26.6 20.2 23.0 93.0 232.0
Middle 29.3 21.6 25.1 95.2 48.0

Late 30.7 23.9 27.2 87.1 125.0

August  Early 26.8 19.3 24.0 87.2 49.5
Middle 27.0 21.0 23.8 86.6 38.5

Late 25.6 20.0 22.8 83.7 185.5
September Early 27.4 20.1 23.7 83.8 4.0
Middle 24.6 18.7 21.3 80.1 0.5

Late 22.3 16.7 19.4 84.0 51.0

1 Measured at the Cheju Experiment Station,



V. % &

1 &% 9 ik BH Bt

EX WAk ZRo| o} Sudan grass MY T2 £HHR Wt £ 2, 3
oA Hi uie} Yl

Table 2. Effects of nitrogen rate on plant height, leaf and stem charac-
teristics of ‘'Pioneer 988" sorghum x sudan grass hybrid!

Nitrogen Plant Leaf2 Leaf? No. of Stem Internode
rate height length width leaves3/ diameter length
(kg/10a) (cm) (cm) (cm) plant (cm) (cm)
0 182.1 79.6 5.9 10.5 1.5 23.0
10 194.5 79.7 6.2 12.1 1.7 24.2
15 241.0 86.8 6.5 12.0 1.8 25.2
20 260.3 89.1 7.5 12.2 1.8 25.8
25 277.8 90.9 7.9 12.6 1.8 27.5
30 281.3 92.4 8.0 13.1 1.8 28.3
35 273.9 90.2 7.6 12.0 1.8 27.9
LSD(5%) 12.9 5.1 0.4 0.8 0.1 1.5

! Data were collected on August 16
2 The largest leaf
3 Green leaves

1) B U ¥R

EX KAk 2R & BER Wi 30 kg WAENA 281.3 cn2 7 o]
23, 25 kg WAIES} 35 kg WAEAME 273.9 co - 277.8 cad on], RN
Ak BPH o ulel a2 FolAt AU, MIEEANME 182.1 cn
2 7H% wokch



ERT HRES] BRM A YL AR Baedl, 25 kg WAEAM 35
kg WA= 90.2 cn - 92.4 ca & 1 #RE HM3ht EX KARo] A4
ol iz} @olAonl, 10 kg NAES KEAEAME 79.6 ca - 79.7 ca® 7}
3 wotch

2) XW U EM

ox NAE 2R wlE Ege] M{t: 10 kg BAEANA 35 kg KAEZIA
12,1 A - 13.1 7h2 1 HRE HHlAl, KKARAME 10.5 AR 7HE
A2 ®olorh

EES BX MAEO] 30 kg KAEAAM 8.0 co 2 713 EX KAEY
743t e 35 kg MAES 25 kg WAIE, 20 kg KAEAME 7.5cn - 7.6 ca
u|£Y gREolden, 15 kg KAE, 10 kg MAE, HIEE(5.9 ca) B E 2
gkch

3) XHE 3 ®WMR

SXNFE ERol WE BMRLS 30 kg WAEA 28.3 co 2 EWHY Ho
oo, 25 kg WAES} 35 kg WAENME 27.5 cm - 27.9 cn Yo xS}
oz, WXENAEo olol ulz}l WAMOE EMY Holdrh 2 KA
EolME 23.0 ca 2 713 2H2olgitt

REES ¥X 15 kg WAENA 35 kg NAETIAE &% 1.8 cn B U2 B
Foldla, MEAEAME 1.5 cm 2 7H% 3 A Jvepta glch
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4) HEBEMK

HEEME X KAKY] US+S Holxla, EX KAk opile] e}
®oA = BlECI%UCE. & ¥X 30 kg KAEAM= 67 B Ao X kAR
o] Ztagel wel 2 - 3 B MBLE HBWVE =2 Holrh

Table 3. Effects of nitrogen rate on days to haeding, fresh weight of
leaves, and stem and sheaths of 'Pioneer 988° sorghum x sudan
grass hybrid

Nitrogen Days Fresh weight(g/plant)!

rate to

(kg/10a) heading Green leaves Stem + sheaths Total

0 75 0 38.8 83.1 121.9

10 72.3 47.9 125.7 173.6

15 71.6 59.3 147.4 206.7

20 70.6 88.5 176.9 265. 4

25 69.6 90.8 182.0 272.8

30 67.6 101.8 201.0 302.8

35 67.3 89.6 194.3 283.9

LSD (5%) 1.8 0.4 44.0 12.0

! Data were collected on August 16

5 %K, XN FEBRE
¥R B ¥X 30 kg WAENAM 108.8 g 28 W wolglon], 25 kg
KAES} 35 kg WHEME 89.6 g - 90.8 g 22 vy fEC|AL, EXN
KAR Ao utel RMSZ HPE ATt
EE(J2EIHE EES ML} vy fAiRE 2ed, 30 kg o] EX K
AEoNA 201 g 28 7PWs, 35 kg MAE 194.3 g, 25 kg WAE 182.0 g,
20 kg WK 176.9 g, 10 kg WAE 125.7 g don, HEAEANL 83.1 g

_11_



o= 7% 3gch
fERES 30 kg KAEONA 302.8g 22 713 wWalll, JEAENME 121.9
o= 713 3ot

6) MXk, HE, THE

X AR £Ro| whE Sudan grass MO WK, BE THNE Bi: &
4 oA R uie} Uch

MRS 30 kg WAEANAM 29.2 cn £ ZoH, 10kglAES} KRARAM =
Bolch 20 kg KAES 25 kg KAEAME 10kg WAES HMAEA vIsiA
£ 3 "Holglon} 30 kg WAES] ME Rohes goldch

ME Wit 30 kg WAEAA 122.6 g o2 713 wotsl, 25 kg MAIEOA
112.1 g, 20 kg MHE 108.1 g, 15 kg WAE 102.5 g, 35 kg KAE 92.4 g,
10 kg KAE 87.3 g, MIEEIM & 76.2 g BALE WA= ST
FHES 25 kg KAES} 30 kg WAEA 20.4 g - 21.1 g 28 Y2 Ho|y
S 1 BRE MB3IELD, KREES} Vel REEAME= 19.3g-19.7g &
2 vy @mEoldrh

7) & Ik

X NAR 2Rol 1} Sudan grass HMS] 4£F Wik WEs & 404 B
£ uhet Yrh

10 a % £FIKE-S 30 kg o X KAENA 9628 kg 22 7HY paten,
25 kg MBI 8270 kg, 35 kg M 7274 kg, 20 kg MAIE 6573 kg, 15kg
WK 5388 kg, 10 kg A8 oM 4515 kg, MMBESIAM = 3136 kg M2
P == fiEel et
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Table 4. Effects of nitrogen rate on length and weight of panicle, 1000
grain weight and fresh forage yield of 'Pioneer 988’ sorghum x
sudan grass hybrid!

Nitrogen Panicle Panicle 1000 grain Fresh forage
rate length weight weight yield
(kg/10a) (cm) (g/plant) (g) (kg/10a)
0 26.2 76.2 19.3 3136
10 26.2 87.3 19.3 4515
15 27.5 102.5 19.3 5388
20 28.3 108.1 19.4 6573
25 28.6 112.1 20.4 8270
30 29.2 122.6 21.1 9628
35 27.5 92.4 19.7 7274
LSD (5%) 0.3 4,7 0.6 180

! Data were collected on September 7

_13_



8) EXMIEE=} B BE=I WK

SRKIEE TE BEAL Wike & 5o B viel go] £RIEE v
¢ ZE FE MRoAAM 22133 HERALE Jehd 4 ddch

Table 5. Relationship between various agronomic characters and nitrogen

rate in 'Pioneer 988" sorghum x sudan grass hybrid!

Agronomic characters Regression equation R?

Plant height Y = 172.57 + 5.27X - 0.060X2 0.901
Leaf length Y = 78.15 + 0.63X - 0.006X2 0.840
Leaf width Y= 5.69 + 0.10X - 0.001X2 0.840
No. of green leaves Y = 10.57 + 0.15X - 0.003X2 0.836
Leaf weight Y =32.92 + 2.78X - 0.020X2 0.859
Stem and sheaths wt, Y = 79.86 + 5.88X - 0.069X2 0.979
1000 grain weight Y = 4.47 + 0.79X - 0.006X2 0.705
Fresh forage yield Y = 2692.24 + 263.97X - 2.790X2 0.820
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2. FR Wit
EX KA BRo| ©HE Sudan grass HMS] RINM MWt X 6 ol He
v} et

Table 6. Effects of nitrogen rate on chemical composition of oven-dried

forage in 'Pioneer 988’ sorghum x sudan grass hybrid!

Nitrogen Crude Crude Crude Crude Nitrogen
rate protein ash fat fiber free extract
(kg/10a) (%) (%) (%) (%) (%)
0 4,05 9.43 0.83 31.37 54.32
10 6.20 8.85 1.25 31.70 52.00
15 7.42 8.83 1.27 33.54 49.27
20 7.95 8.24 1.39 34.98 47. 44
25 9.13 8.12 1.81 37.48 43. 46
30 10. 68 6.94 2.63 40. 58 39.17
35 12.68 6.85 2.86 34.90 42.71
LSD(5%) 0.04 0.10 0.04 3.30 3.56

I Forage was harvested on September 7.

SX NAR 2R w2 HEN Wi EX KAKC] MY U B ke K
AEoIX HEAK 12.68 » HIRL; 2.86 x £ 713 yoton], X WAko] &
ofilo] ulzl WKRMSE WAEHUL, KIEEAME HEAKR 4.05 %, HEL
0.83 x 2 7P & Ho|Arl

HKGS MIEEANA 9.43 7} 7P Wk, EX KAMol wWoliol whe}
HRMOE WP Hodon], X KAKS 71 W2 35 kg AR 6.85%
2 718 A cl
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B 442 ¥X 30 kg WAENME 40.58 x 2 713 wWoten, 25 kg K
FE, 20 kg MAE, 35 kg WAE, 15 kg KAE, 10 kg KAE BLE RIS
o3, MIEBEAME 31.37 x» E HBR#E a&2 MY 2 Holqdrl

TRE REXWS KIEEA 54.32%2 7Hy &2 Hololon], EX KAkol
golde] wel KMo FHAEHE FARU, EX KARC] 30 kg, 35 kg?l K
FEolY %% 39.17 %, 42,71 %2 W& Ho|gt].
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3. BRM2 HHRK

X AL ZRol W Sudan grass M EE BRE U SIHMt HKM
Mk & 6 oM B upst ot

HRES 10 a % £k ER XE BERE k& HEASRSE KES E
o] M M&EE 2oon, ME = EY A Uehida HKS A= A2
e Jeikted, Hko|l 4% ARk, HE, ¥R XX Mmdle
giae JUehigou, ERA2E A HM WEE Uehlo Bio] HE4+S
HK5S ol Mol At

ARk HE ¥R ¥EE XE NE GERKE: KK £ AHe
vehicen, FHEzE Eo #HMS HKS 3 AL AWE 2t

EES TR, ERE Wk 10 a ¥ £FKE} RE] Ee AME et
3R AEARAE E AW Jehigdlen, HKH = BEY R
HH& Jepigich

TES BEE KK 10 a % AR HESEI RES] E2 HHNE R
= Eo AN, HRKS = WEe] Al WS Ushiglch

MES 10 a ¥ &Rz WES] E] HMS 2932, ERE ke
FHES Eo HMS 2don, ERE kS 10a% 45k} WES EY
e Jehigich 2ea AEAEN: E AR, BRI AL #HWE
Boch EERAEE HKS3E BE A #HRE 29 BER3= E #WE
vetuads, AEaR, #Eps K E2] ARE Rt

HK4L RE BRI Ao AWRS 2don], HEY HBR#d: o A
B O gloich EmEs BR2 REY E Al 2d3 39 BRte
ol I M7t glgich
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V. % £

EX KAk HRo| WE Sudan grass? &% 3 LRk $2 BR oA
= ¥@e RM(Miller and Deyoe, 1964), -3 H# A& HH o e} )
Ztl(Broyles and Fribourg, 1959).

Mays B! Washko(1961)< WX ¥ /& Min: Sudan grass 2| #IEEES] v]3}o
50 - 60 % MIMER} oltin stglom, Williams(1962), Fribourg(1974)& 10a
% MIEEONA 13.5 kg 72| MA| Lol ule} Sudan grass o WkE AA Mo
AlAtia #igstedct. 2] 3 Escalada R Plucknett(1977)& 10a & 10 kg &
X KIEol u)dle] 20 - 25 kg ER WIE7} FME HEA WHKGLOl Sudan grass
o] kg Mt WEstact

& MMM Sudan grass MO HE, XEE, XE XN $] £¥ BR>Y
XX BE 4AH Ik $2 ¥X KAKC] 30 kg 712 FAUSFHK FAHBAL
U}, 35kg AlgFolME tha Zadhe Fgoldrt. o8t UE MEE Sudan
grass o] X WA BEL W olME 10 a ¥ 27 kg o] EX WA 7t
A @W3lchs Johnson(1967)8] #MeF, R WAL 27 kg/10 a KOl Sudan
grass & W, ik, REol 713 RIF3IcH= Edwards(1966)2] fi#rel & RMESSE
—K5E FAoldct. 22y} Sudan grass ol 1ol 10a ¥ EX EN2] HIE
EE 15 - 20 kg AAete  Williams(1962), Fribourg &(1975), Broyles W
Fribourg(1959) ##& = alch

GX NAR #Ro| &Y Sudan grass o HME 10 a B HX 30 kg NAHR
o4 MMt 66 BE 73 wgton], WX WAkl zopel uwa} 2t BT
HEE 2 - 3 BY oA, ME: & 221 1000 NES, X KAko]
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A WL 35 kg WAHES 25 kg LTS RAEAME 4 EIE WX R
PHEe Ao Uehta gk o9} Y BAMKS Sudan grass 2| SIE M
o Kol ERY Ao2x® 42o] HU, X MRS SWMIKY MM Ha3) £
W EHEel A fFAY Aoz BZEct

—BH2E REH B8 fFp] HERAR, HEN, HKS $2 s8N &
¥e F= IRES WE HEA KERY $2 g WM ER(Edwards®,
1871: Fribourg &, 1975: Carter, 1954) 2} X, BE, RE % #EMNY B
K (Deoye and Shellenberger, 1965)ol wiz} #i¥te] SEol AN HES n|x A
33, 53 R KBS KEH 818 Fhe BAR 44 A= 2 &
M e K@, REd BE &7, do 7184 BA{Hpes BPpAsz
alkaloid @& MA# R{Xo KWL Fcia Stalcup(1964)= W31
ch

EX WAE £Ro| w}E Sudan grass 2| SN Witol nAE= KWL Jung
#(1964), Tweedy B! Kern(1971)2 XH IEH MM Sudan grass ¢ EAR
KB} BEXE MmAcs 3143, Deyoe R Shellenberger(1965)E 44
% Sudan grass BEAKR &2 R Bl "l A clacia dtgod,
Stalcup &(1964) ®EX WAl ME Qo] WK EEEHA whel TN =2}
HBMER 442 Smdcla g3l

x BBolM miE2 EEAES X KAKY 35 kg/10 a KARA 713
woten, HK5GS MIEEAM, HBR#EE 30 kg/10 a KAENA 713 g R
L8 Uehi gledl, olg 2 S WX MM} Sudan grasse] BAKR »
HEEY ol ¥WE F2] Rl Broyles W Fribourg(1959) Mol KMo &
Holgloy EXMENIT HEN EAR 4Kk MUAIATIE Jung » Lilly
(1964)2] #M2l Tveedy W Kern(1971)8] #e5oh= —HK= &= Mol AL},
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BES] & BB BRE Hol MMY HEY AR HaA2 W EATAA
Sudan grass& BFEYo] oM ER KA 10 a % 30 kg AN WAl
Sudan grass &| &% U ik BHA $2 ReS BElY 3+ 2oz Ay
den, @Kol EEY BB £EY + UST ¢4 Addch
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VI. #% 3

X B WHE KILUKL L%ollx ER MIEEo] Suden grass HMo F8
BR2 Sl nAle EWE 1F37] #3td 10 a B EXE 0, 10, 15,
20, 25, 30, 35 kg& WAl RRY BRE EH3A chgzt Yol

1. B&, ER, EE XN XHE BSMR $2 £% BRS X KAkl
30 kg 712 MEYS-S EWIA oL, 35 kg RARME tiL RP3le @A
olgrch

2. 10 a ® 4% k(9628 kg), ¥XMX(101.8 g), ¥XMK(201.0 g) 2 X 30
kg/10 a AEAAM woton], K MAEAME Kikko] 2ol wia} K
& fAEe] At

3. H#¥ BE+= &X 30, 35 kg/10 a WAEA 67 BE 713 W3ta, 25 kg
WHE, 15 kg, 10 kg, ®KIPE WEZ EX KAKo] 3ol uiel 4 Eojc}
2-3 8 MEoE & o).

4. HREZ EEARS EX KAkl SmgsS yotzloo, MRS, TH
BERERXPS Yol fiFcld oy HRME FRAY FFe] gglch

5. 10 a & &5 &S HR %R EE XE #E SEAR2 ke
IE2 #HWE vehuid e KRS 2= A8 HlE Yehigdch
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FERE

X WXl EXH7] 712 olUQEs BHE BB AN F4 A W H
ur Ze EME =YUch uimy Folx: WO FEE 3 F4A B BE
R R BE &d7 o) o BN =3yUch 220 P4 U3} AL
WO& 7123 B BHEE 3l T4 A RFM &8, & 7% #gd, ] BK
Rd, & B3 B, ® kX Hid7 BME =YUch

EY BAX KBS BITY 4+ AUSH =287 F4 & BN £¥E. ¥ AR
£RE, & Rk K& 8 B KEE BME S2d, AREN VIFE
AA= BEe] nhg& Agct

a2 AWML UEOE MAW FAlE ol oMM 1Y MR A
F& FAE olnid, oL WGl 553 AR & ohig} €] glo] ¢
A Azhde RA, KK ZFoA o] @& vhdch
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