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Summary

This study was conducted to investigate the effects of the number of seeds per hill
in dibbling, planting density and splitting nitrogen application on major agronomic

characters of forage rape on Cheju volcanic soil,

The results obtained are summarized as follows;

1. The effects of number of seeds per hill in dibbling on growth, yield and

chemical composition

1) Days to flowering decreased as number of seeds per hill in dibbling was
increased. Days to flowering of Sparta, the latest cultivar, was 191 days, those of
Ramon and Youngsanyuchae were 189 and 188 days respectively. And that of

Hallayuchae, the earliest cultivar, was 180.3 days.

2) Plant height with three seeds per hill in dibbling(155.3em) was longest, while
with 5 seeds per hill in dibbling(131.8em) that was shortest. Plant height of Sparta
was the tallest(153.6cm), while that of Hallayuchae was the shortest(131.8cm).

3) The number of branches, stem ’diameter. leaf length and leaf width gradually

decreased as the number of seeds per hill in dibbling were increased.

4) Fresh yield were greatest(7,544ke) at the three seeds dibbling plot. Dry matter
yield, TDN(total digestible nutrient), crude protein vield were similar to the above
character. In the above characters, Sparta was the greatest, Hallayuchae was inferior

to the other cultivars.

5) SPAD reading were highest(44.1) in the one seed dibbling plot but decreased as
the number of dibbling seeds was increased. And SPAD reading among the cultivars
was highest(44.7) in the Ramon while that of Youngsanyuchae was lowest(40.7).



6) The contents of crude protein, crude fat, NFE and TDN were increased as
number of dibbling seeds were increased. But the contents of crude fiber and crude
ash were decreased as the number of dibbling seeds was increased. In the above
characters, cultivar of sparta was greatest, Hallayuchae and Youngsanyuchae were

low.
2. The effects of planting density on growth, yield and chemical composition

1) Days to flowering was lessened as planting density was decreased. Among the
surveyed cultivars, Hallayuchae was fastest(180 days) while Sparta was slowest(191

days).

2) In 10%10am planting density plot, plant height was 152.5cm but it was gradually
decreased as planting density was decreased. The average plant height of sparta was

162.2em, that of Ramon and Youngsanyuchae was 158.4 and 138.6cm respectively.

3) The number of branches, stem diameter, leaf length and leaf width were
increased as planting density was decreased. In the above characters, Ramon was

greatest, while that of Hallayuchae was poorest.

4) Fresh forage vield(5,719ke) and dry matter vield(1,229kg) for 10X 10an planting
density plot, were greatest, but those were gradually decreased as planting density
was decreased and those for 30X 30cm planting density plot were 4,232kg and 906ke
respectively. Crude protein vield and TDN per 10a was positively correlated with fresh
forage yield and dry matter yield. Sparta produced the greatest fresh forage vield, and
Hallayuchae produced the smallest.

5) SPAD reading was reduced in proportion to increased planting density, Sparta

was highest SPAD reading value, that of Hallayuchae was lowest.

6) Crude protein vield, crude fat, NFE and TDN were decreased as planting density
was decreased, while those of crude fiber and crude ash were increased as planting
density was decreased. In the above characters, Sparta showed the greatest value,

followed by Ramon, Hallayuchae and Youngsanyuchae,



3. The effects of splitting nitrogen application on growth, yield and chemical

composition of forage rape

1) Days to flowering was delayed as the number of splitting nitrogen application
was increased. Days to flowering of Youngsanyuchae was fastest(180 days) while

Ramon was slowest(188 days).

2) In the plot of four times nitrogen application, plant height was greatest(162.5¢cm),
followed by nitrogen application of five times plot. Generally plant height was shortest
as the number of splitting nitrogen application was decreased. Sparta’s plant height

was longest(164.2ecm) while Youngsanyuchae was shortest(149.2cm).

3) The number of branches, stem diameter, leaf length, and leaf width were
increased as the number of splitting nitrogen application was increased and those of

Sparta were superior to those of Hallayuchae.

4) In the plot of four times nitrogen application, fresh forage yield(8,249kg) and
dry matter yield(1,740ke) were greatest and vyield of the other plots were poor. Fresh
forage vield and dry matter vield from Sparta were the greatest(8,018kg) while those
of Youngsanyuchae were lowest(6,404kg).

5) Sparta indicated the highest SPAD reading value followed by Ramon, Hallayuchae

and Youngsanyuchae.

6) Crude protein, crude fat, NFE and TDN were gradually increased as the number
of splitting nitrogen application was increased, while crude fiber and crude ash were
decreased as the application number was increased. In the above characters, Sparta

and Ramon indicated high value while Hallayuchae and Youngsan indicated low value,
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#3 (Brassica napus L.)& W@&/dol 723 +Fidt 194 2E2A 89
58°2] s RE dHove Ax W Jrjeol(EY 4~157 o2& A9
o EXHo gm, PNEEE ol2de vz s £xHo Uo(H,
1995: Guillard®} Allinson, 1984).

e A%, ATl BFH7] olAde FILLE TR o&Ee| oy 1
o] ¥R E= A &f 8oz Mol o] FEA, HFFE T FH LR
F7 ol&xo] gt} F3 fAle AS7I%e] B3, HdFFe] v+ & B
oz}t Rl B, 7130l W% EoH, AP E TR F= i
T 7159 dEd AE AAARE o458 n At(Joordens, 1984). FH 2l
v #3en I AEEA B H8 FdE A oAl e AE
oz AuZRAZE wE 2& RAem sl YA (Smith &, 19858
Dorchester, 1973: Sheldrick &, 1981).

a9 AA FAMEAL 850Thacl A A YLFE 530TE] ol21 =
Hl, 2 F oMot 5, A&, |28 R YBo] FiEAoE, fHPe =T
F2 59, FE= Fol SRR =HAK(H, 1995). #¥] UM = 1960
o fael FAMAAL 1,774hacllA FHNFL 1,261 8|10 Aol 19753
o 26.000haclA BAHE 347,000822 F43) 7192, 19889
£ 20,000hae] 4L 39,0008 0.2 43 Z4sn ged, $2 AFE
A 70% ool EET FdAREeR AMET Y ARt AFE,
1999).



A, o=, BY, 97 F AA o UM AlE S 5 Fd gl F
% %4 (Toxopeus Boonman, 1983) 2 vl /AN vlEo 2 A7t &
WEz QlE Wl oz} Aealme] A4 S 4T AT o|FojAa 3
3, HdriE7IR7E $de f4e 93z el olRoiAlan vz
(Jung &, 1984, 1985: Groppel &, 1982; Berendonk, 1982, 1983), %
2] U= A4 FAd g dFe 197089 v2A @ol o] foF e
w1980 th ol F AuiEZ e FAZ Fiet qEol e @ AFE nvs}
qon, AFzdie #3484 4 JJArdoane] FaA4L2 AR glovt
oldl g AFe A2l o|FoIAA &3 e AP olot,

olg} 2L BN & A7 -+ AdfAe AuirleHA vluA &4
AAE T e FFFT ALEA wE oA Ao B-&deiet P
= ZAlee 3 YRS 2AAES SEEAY Hla ES v 1 AHE of
o gl vle|o},
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A9 e FFF) v T8 80 A A G B, 7143 T 84
z7(Harperst Compoton, 1980: Venini® Axamit, 1984)% &
(Berendonk, 1982: Sheldrick$} Lavender, 1981), AWl < (# F,
1990), A4 Al 7o B Wy T me 24 dE2de Rae 43 473
Eo gste] oju] Hud vt glci(Sheldrick®t Lavender, 1981: Cho %,
1998a, 1998b).

fE 5(1990) o3t file AFUEr} FoAFE FEAF, 95 59 ¥
de Fase Agelgiont, AdaHEFe F7MEAGn e, #(1988)2
AXLEst 50X10em7elA  fAfe] AESTFl 7P #dotn dix,
Schukking(1984)& A9l #EFFFS ha® 10keolA Hdge] 7P Wkt
2 3t 2Ela M §(1990)2 Aol BFFS 10ke/halZ 35 W A
FHFE 7.1t0] BAHAG L HHU.

Toxopeus$t Boonman(1983)2 frille YA8lH 23x AojFH3, Ad+s
T Wolstin dton, H 5(1990)& A& fA19 g4, §3. F3A,
A 59 F4L 9HEFE ZE PHo] dadgoy, Adead 239
Woltlth sla, % F(1993)2 #ales APz BAKe] Fdrle AF
717} %E&F RolA & AFolR e, BEFFHL 0.5ke/10ac vlste] wFF
o] WordE Yobxlvkx 3ttt EF #s K(1995)2 Al 10a
FHE 800~900g HFTA 2Fx AoFa, 52 /M Bkl o



3, 942 AFAE, BAS 59 34L& AFEFo] BoldrE dadA vshdta
Bastgct.

M E(1990)2 AEFFA L WhAjel stEA dukd B9 0.5ke/10a, Be
Z AL 1,500g/10a HF3tH S o7} FolFFo] 713 B 31,
Sheldrick$} Lavender(1981)& #ale AALE Holof ojdtd AL
9L v|AA Hu, Jfgel whe} Aozt A vehdon 89 o (Berndonk,
1982). & 5(1986)2 Adfalle FF ol Xol7t 31} FF2 10ke
/10a WX 3ol wif Edrvtn Easic.

Roth(1967). Dilz(1968) Tx= |2 & #&E/ 4§33 A71E A9ty 2
AN EE FH]3e Aol 7Y AR oletn %1, Boxem(1967)7 Simteast
Niedermaier(1968)& A4¥E FH1A7|E 39 2&5H /A7 M2 €
Zetn 31921, Richter®t Naumann(1968)e dA4HIEE 7] AH]eA
& o E2o] A87|Zto] ARG n Rudgtt 2el3 Burg(1970)= A&
vl ge] Fa AHAIZ|E E2e] & F7AeH € 932 v|AA Eda
&Rom, Vetter?t Fruchtenicht(1972)% &iHEM AulAle] Z4 FH|A]7]
v 7 vEde 2P B4V Aok Ensn).

Ernstst Leoper(1976)& dtA%Y 4¥e] FHlAIZ|= 1€%E ALt
260CA A7l 22 Ak Aol AEFFHo| JHF WD 3%ed,
Roth(1967), Dilz(1968) $x °|& & Z27t A{3te 7€ AH sl ]
ste Aol 7MF AAAolZga E1, Boxem(1967) ¥ Simtea®t
Niedermaier(1968) &2 W& FulA71€ 34 &5 FE7A7 2~33]

HAlEtE Aol £a 321, Richter®t Naumann(1968) ALHRE



A7e] ALIAAE Exo AR7|e] AREHUGL Hudigioh =
Burg(1970)= AAnlg9 33 Al$AVIE H29 %L F7HIIed 2 9
g v A ok st

Aol g fale Aul el Apold wet ZEHE Fo ARG R WAl A
Fg2 A dote Bk g2, £33 €(1991), A(1995)L #le #*F
ol Wolde wel 2GYAFFL ot ovt, 2HARTFL 237 Zadd
1 e, £ 5(1989)& e 2o AgFe A2dxd TAIQe] #F
717t 555 =31, 98 Bol BFsiod 49 2o FEYG TN 2N AFF
ol 7P =/ vEpsttia dgler, =dREFe A3V =eFF ok,
AN 717} £EFE Fobdtha B 1, Gangstadt(1964)= Ao At& %}
e AF AL EE FAste AL F AL AUZ o] &3t WEFLFTH A}
27HE =tk dQY. 1813 Masaoka®t Takano(1980)€ HdAlE&
Sorghumf 2859 MU Asle F AAd ©hE =sAdoz dis,
gl ko] Eobd vt olEt £ wAe] AdtHrti dow, Trungs
Yoshida(1985)% Sorghum@-& W Lxere MAYZL Fzaision,
Adego] ZAasn BEARz Qs 71&9 7] FAdo] RolRina Bidd.

Berendonk (1982, 1983)& #lt Aul F2j¥wt opet 44 B3 HiE
of we} Qul-EL 10%, A2 25%, ©9d 1% AE Zol7t i, 4321717}
524% AESFS 3t/hedld St/ha= F7MEdz 893, Burgerst
Hittle(1967)2 SorghumMe] AlR3-E-L dF 35 vt zeddg{se 2
WS Tk 2™, Anon(1980)2 = X|%ge] 4 24 we} AlR3}
ol A 2A 4e uXA dda sitHJohnson® Cummnis,



1967). 71812 Berendonk(1983)& file A7} kool me} FAE
of gk gHlge] 10.7%7 ZAaH e, GHlE, AEE R 2H/REF Alold
= 2ol AVAAE 2ol ARFEe Ao JARAE EYoki Eusld,

3 Venini®h Axamit(1984)€ fAl© &l mebd 24§ 20%, 209
4 10% A= A7t AVA Ha, dANZIE 555 2RSS VM0
1 393, Deyoedt Shellenberger(1965)% Sorghum@e] ALz A
Aol wpet A 2A] Zojrl drta stgler, Edwards $(1971)
€ Sorghum/B ALEZEE £4 2o 83U of 7t GRFEFS WR2
U, Assel we stisgesde Fasdtn Bastgvk(Stalcup 7.
1964). 2213 Harper$}t Compton(1980)& #ile Agdd 2dHAn
Vitamin ¢ & 949718 A4 4 e AdZER A S0

e Fuldo] W 23 FEEA 384 F HFd FHER} )¢ Age
®3E Harangozo$ Harangozo(1985), Songin(1985), Sinyavskii &
(1985)9] o3 AFASC ojdtdd oln] Bmeo ed, (1995)9 osha
fralel dAa AW 15kg/ha-d 1/3 7|62 AH|&tx, UM 2/3¢ 23 &
el EAlke Ze] Aule A4 £¥ 4 Ann e (b E.
1991), Jung $(1984)2 A& fale] di vlg AHE ha¥ FH], 33, 66,
99kg R 132k 232 o] BAISIAE W FoleHe JHH e F713%
o, 132kg AH|PolAM Ad$F2 9,000ke/10a0] AU =,
Patras®} Pinzariu(1983)2 @4 ¥ 80kg/ha Al¥StAE R} 120~
163ke/hae CAES FHI2 AHISYS o fAe] AdFEFS A3 F7HEA

ttn ¥ n&gtt. a2lz Sheldrick $(1981)2 EY & A4EF%o| #3149



A AN b3 Fo@ 9ge sl Fon H1sEi, Patrass
Pinzariu(1983)E A4 ¥l2 ZA7 $349 53 FUA st
% Patras® Pinzariu(1983)& d& A Zahe 2933 B9 220
o Qeagel 5% A FgL vlAA sled, A2 Aol AL Aule
5~Tke/10a, %7 A<elME 10a% 27kg 2812 1}ro] AMlaig e Wl A%
Z3ro] F1 BYATHT BnEAct

a9 Ak 2] A7lo] B AFHDE B Oostendorp(1964) = B
71€0] 102 < 0T 0|4 ASHE A7le] A4S Fulshe Fol Falel Heof
%38 2742 4 Jukx HYM, Ansorge $(1967)E 24 |2 AJH|A]
AW F71 o] 5T ol4 wf Aulske Rol TR el $%L FUAY £
itk B3, Mott(1977) & A AH] A7]E ol ¥ E257 45 % 9%
#7)20] 8~10C S A7ld) ke Rl M &t ada s £8
4(1976)% @AY ARRRE AWF71 0] 5T ol AolN A{A7Id] Fu15
£ Aol AFRA ol IFL(F, 1976), McCullough$} Body(1973)= 1€¥
RE AALE7} 200Te] Goke Al7lo] AL HRE 18] A S Ao| 2
229 AESW) /M BRI LR

A4 EAo] wE& AlRskX W] B AFE Kemp(1977). Deyoesh
Shellenberger(1965), Harms®} Tucker(1973), Cho(1998b) & o2 AT
Ago] o3t olv) ®agl ¥} U},

Simitea} Niedermaier(1968)+x A4 Fu|Fo| @opol wiel faje] 24t
0 228U 372 B ohie AB4BE /A0S ST, Jung £
(1986)& QA FH% Aolo] mre} Holfale] 2T HFo] ch2A viehtx]
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vE AE lke 250g9] 29 AZ FF8A doka stRem, Campino(1985)
T 34 g A v NEez EF U 718t FAEEA FA9] A E50
wolA| i, Mk YA FL UMY 2 /EFS Roldga dgin. 2
2131 Songin(1985), Timirgaziu(1983), Patras® Pinzariu(1983) &<
FAe] AdeFdT ARIVIAE Eol7] AdM = Ax ANFE S7M7L B2
gtz Zlo] dAAolta stuH

X3 Berendonk(1983), Sheldrick®} Lavender(1981)€ 24 AJ¥] &%
€ Aol 35 v} dES5ET 299d Fo Alwv} WSl & o] § Bo
A Btz 3928, Johnson® Cummins(1967) 5 Al Qe £, 7
4 o B 2 wig) AlgAES] 24 2A 93} A dta Zadg
TH(Anon, 1980). 283 Venini®t Axamit(1984)€ #A Aufel] glojq
23 a2 B, FEF 227t Adg3e] Fote Almrtl= A 8L v
AA =3, FF vt 2 Ae] 1%, 4R 2% A= Ael7h drin dge
B, Berendonk(1983)€ Fd#le +8717F R4 vt 2EWAg ol
17% B=7MA Zol7k A71A Eikn Bagct.

Kay(1975), Murphy2t Smith(1967)% A4 A4 me} A2 &4 e
A 4] FrlEdin 81911, Murphy$t Smith(1967)% A< 2
Abel AP ha? P4 100ke7HA Al AL ¥ BA7F glovt 300~
400kg9] A2E 23] EAIHALT 4+ 0.3~0.7%7HA NOs-N9| 718 Bch
3L stk aels §(1986) = A4 S wE} Ao 2uW A 23F
kol ¥3, 2HREFL Hwokkn s

Burger<t Hittle(1967)-2 Sorghum@e| 2HE-2 o3l w2 =@
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WA Pl = 2 Aol7t ARt Ao gold mEtA e 2DHA Y 2ol
7} 3A vdehdtin 813, Carter(1954), Nitsh(1986)& AFRAHE Fo &
A7F A Be Ay 448 E4stn Az %t a8l Anderson
(1983)2 A4 RAZF7F 571855 AgH ool wsivia End b
Ao},

e Ad 4 ARAEANE AAEAd J3ld A%, +F L ANRFEE &
Aches BEnx B2, Edwards(1966) 2 @1 2(# 5. 1998: Royt
Wright, 1973)9)4, Johnson# Cummins(1967)& S55oA, % &
(1989)& &F-dlA Ao AF7|H 7o vlgA WK F 2~33 EA7F A&
AIEZEe 3L FUAAG HUen, Harmsst Tucker(1973),
Stallcup(1964) $& 327 ALRFAEL PAAS7} §E4 5 299 F9
AlR/HEAE wQdtn Bmsllth(Brown, 1940: Escalada®t Plucknett,
1977), 2213 Edwards $(1971)2 8 Al8zge] =dud 59 Atert
Ao FEL vlAA dhe F8 8902 ALEA s Auiy, B
% 714489 T4 B78%04 o3 gL PAA Eodn dARn, Miller T
(1964)2 B &3l $& A28 JAE $F & Alge] T2 L ¥
ANE B op ARG el EF Fo A2 JHME & AolE Hol
Al Eoia st
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m. ¥kt 2 ik

B AEL 19969 10€5H 19974 597K AFx AFA okt 15 1¥A
Aty FHAE P55l AAH e, FAEFSE Ramon, Sparta,
g 2 AARA F RE FAS FREA

NP XA EFe 474 s Egon, 38A 44L& pH 5.9, A8 7
F 1.3me/100g, A4 viadlE 1.2me/100g, F7IETHF 9.0%, YATH
< 54 2ppme|ot.

AE71Z) lelAMel 714 8 veTt At

Meteorological data in the investigated area.

Air temperature (C) Humidity Precipitation
Year Month T
} Min, Mean (%) (mm)
1996 Oct, 20.7 11.9 159 80.8 103.0
Nov. 14.9 7.3 11.1 71.5 104.0
Dec. 11.3 2.8 6.8 74.5 614
1997 Jan. 6.1 -0.2 2.9 7.45 44.5
Feb. 9.1 0.9 4,7 71.7 16.5
Mar. 12.4 3.7 8.0 73.5 63.0
Apr. 18.0 7.7 13.0 72.3 151.0
May 24.1 13.2 18.4 74.0 88.4

AE 1. BhiEhg o8 e kW, KE 2 RS Bl

BE71e 19961 10€ 179 #FF 25cm, 9F 252 31, F2 AFH
e 1, 2, 3. 4 3 589 574 A= 3o ANsgin. NFFE AL In=
siler, AR WiXe ANYSE FTR, FFE ATE St 2RTHANY

_13_



3utE o2 a9t Zle AlF T Rl F2AEA AEHY/ R EauY. v
B2E 10aF 24 20kg, Q4+ 20k, 7He] 15kedl dBste F& dae 24, €
A AN, ZEle gtz Algdigied, At Zele Y AR
2 d%3, AdHge A& ¥ 50%c LAELR leH, UnA 50%
£ AF F 60 FHlE A4t 7 3F AR 19979 49 174 &
72 BAAE 1070404 A8l =H(1988)9] HJAIRZE 2A} 7]E
Fdle] AN A, 84, 2%, AFA, ¥AF, 95 943, 9%
10ad Al5%, 1027 AESTF T AT, €82 4L 4524
(SPAD-502, Soil-Plant Analysis Development : SPAD, Section.
Minolta Camera Co., Osaka, Japan)& |83 53¢ Q4 Aol € &
Aot

27 AEY HFe ZolE &, 937 AL 1089 ARE e
335}t 12l 10a% HdA5F2 2 PER 480l 23 E 1mrE AF 3o
Eg A 2em Fol 2 dFF g 10aF HodsHFoz gasdon, 10a
T AETFHL 7 FoA Az 600g A= ARE AH sl 80T H=7]0lA
T2At AZAZ F 102 ESFF22 FASETL

ZeA (CP), ZAM(EE), ZHR/(CF), 23#(CA), 7H8-7F24E(NFE)
T It 2AYEL 80T FF A=7I00A 4813 A2 F E45te] 2m A
g FHAR A EE o838 wAH F44(1996) EFAIRAE 24 &3
o EMagen, 7tastdEE%(TDN)2 Wardeh(1981)7F AAIZE 44 o) ¢
gte] A&t

TDN(%)=-17.265+1.212CP(%) +2.464EE (%) +0.835NFE(%) +0.448CF(%)

_.14_



AE 2, MmN ol Mol £E, BB L RS Bl

TAES, HEY, YT AR L MAE A 13 S5 a9, A=
= 10X10cm, 15%X15cm, 20X 20cm, 25%25cm, 30X30cn2] 57 #FEL 2 A
9E sgom, 2 FEz 2-334 FWAAT, F2A AR Fol 2 470}
o 1AM Wlm 422 AT ANTE 10aF A 20ke, A4 20kg, L
15keo] P F Fde 84, AL 4o, Bele datelR A4l
et Q4T Bl AR YABOD SR, AAt AL Be) 50%E
WABOR, Uoix 50%c BB T 60 AUz Agsgen, 2t ¥d 24
9 24E 2L A¥1% SUP WP A

AlE 3. #FAlE of2 MR EH, KE 5 BAs B

TAFFH AFLLS AE 13 FYHA dden, FANFL 10aF 700g°0
sgshe FAE Atela] 800cr potAl A s, AFFuA = ALEA
TE FTE UL, FFE ATE T £EF WA 3utFo= 33t Hl& A
€ 10a% A4t 15ke. Tl 10kgll 333k FS AT 72 A8, A
= 1029 25kgel #AFshe Fe QAF7IHT(25ke, 13]), @23 #A17(12.5
kg, 231),033] #A17(8.33ke, 32]), @43) ¥A17(6.25ke, 43]), @53 £4]
T(5ke, 53])9] 570 AR sigon, da EAE 9F F 209 TP A
AT & B AL 4yt HE BN 2 Ve AgTe] Ot dele MY ]
3 FYsA At

_15_



V. & &

1. BEAY w8 Bl £E, B8 ¥ X5 Bt
Az slold fAl FPES e AN, P L 2P 24
¥ oAz 798 4739 E 1-994 EASY

1) £HRE
FHEF e FdfAe] Y5NeE A dAe E 1 € 2, 3, 4994
Be wis} g
7h) FATEREAlS] B 2 BERRSE RlEE

FFET e Ao AIRE FAQ] A7) 7R Y5 R FEL SHA:
E 19 JepRAT

38 97 /3] 7A19] dee dEHAVE 18092 M wsten], dakg
A<= 18 Ramon 189Y, Sparta 1919 °|9ln, FHEL7F Bold4E Ko
€ A}, $F 12T AR o A7t EF BT 186Y eIt
FEE2T7F Boldld mE AAF g wolAA FF 5RFIM = 188YcIRit)
F5o e YU GEL 2= Ramone] 44.72 F%a, 971 40.7
2 % Aot

el do] 2L EFPXE F9 18270A 44,12 vz 2 HolR
o, FFETF7E Bolyol| Mt ARA L E ol 7 5RFAAM = 41.32
2 7h¢ st
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Table 1. Number of days flowering and SPAD reading values of four rape cultivars
grown at five seeding in spot.

No. of Number of days to flowertng SPAD reading values

lant:
Darﬁlperﬁamon Sparta Halla Youngsan Mean Ramon Sparta Halla Youngsan Mean

163) 188 191 178 188 186 451 M8 426 437 441
2(106") 188 192 180 183 187 450 448 42,7 43.0 439
331587 190 192 180 189 188 453 40 425 398 429
4(211") 190 192 181 189 188 47 434 418 38.8 422
5(%64%) 191 192 183 190 189 434 428 40.7 B2 413
Mean 189 192 180 189 18760 447 4.0 421 40.7 429
L8D(%) (1) 08 (2004 (3 1.0 (412 (D03 (202 (304 @04
Coefficients of regression equations relating seeding in spot
Intercept 18706 190.66 17734 187.30 18560 4581 4558 4202 4526  45.02
Linear 0015° NS 0019*° 050* 0012 NS -0010* 0015" -0.029" -0.014*
Quadratic NS NS N8 NS NS NS NS -T4B05" NS NS
“oR 087 077 083 089 095 060 095 0.99 0.93 0.97

* . Number of plants per 3.3m’

Between cultivar means

Between planting density means

Between planting density means for the same cultivar.

Between cultivar means for the same or different planting density means,
* * ' Significant at 5 and 1% probability levels, respectively
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Table 2. Plant height and stem diameter of four rape cultivars grown at five
seeding in spot.

No. of Plant height {(cn) Stem diameter (cz)

lants
par}lﬁnper Ramon Sparta Halla Youngsan Mean  Ramon Sparta Halla Youngsan Mean

1(53* 140 142 128 135 136 2.0 22 20 1.9 2.0
) 1M 160 140 146 150 1.9 2.1 1.9 1.7 1.9
) 160 169 144 148 155 18 1.9 1.7 16 1.8
211%) 150 157 137 147 148 16 1.7 14 1.3 1.5
y 13 140 119 131 132 15 1.6 1.3 1.3 14
Mean 148 134 134 141 14 1.8 1.9 1.7 1.6 1.7
LSD(B%) (1) 02 (2) 02 (304 (4) 04 0ol @01 (BNS (4NS
Coefficients of regression equations relating seeding in spot
Intercept 11620 110,20 10440 11500 11148 215 238 223 2,04 222
Linear 0.55* 0.73° 054" 045"  0.56™ -0.0025" -0.003** -00036** -0 003" -0.0034
Quadratic -00018* -0 002" -0.002* -00015" -0.0019"* NS NS NS NS  15E-06
‘oR 09 098 09 097 0.9 098 098 097 0.4 0.99

*: Number of plants per 3.3m"

(1) Between cultivar means.

(2) Between planting density mezns,

(3) Between planting density means for the same cultivar.

(4) Between cultivar means for the same or different, planting density means
* *** Sigmficant at 5 and 1% probability levels, respectively.

_18_



ol et 2 3

Sa19] 2EAG 2 g5zt ¥ 39 2

z2 BF BX4E Spartazt 12. 1712 7FF Bz, @7 9.570=

& dolth. FEAGE F7 12544 11,742 73 Bkout, 2597t &
o}Ad] me} AxA o2 HojAA FF 5B 10710,

EZY 94 Sparta’l 28.6702 7% #@sker, I &2 Ramone] 27.1
ALx. G480 20. 202 o)-¢ At A459 WA= AET BX59 A3
9} H| &3 Ao\, FF 1254 2 P 35.40820, FIESTL
geag Aoz HAso] Y 5RFAME 24,1709 B3

Table 3. The number of branches and leaves of four rape cultivars grown at five
seeding in spot.

No. of The number of branches per plant The number of leaves per plant

lants
par;lslper Ramon Sparta Halla Youngsan Mean  Ramon Sparta Halla Youngsan Mean

1(53") 124 130 101 11.2 117 B0 388 R2 U4 354
2(106™) 123 127 100 105 114 3H0 365 2069 304 322
3(158") 121 12.2 96 102 11.0 A5 M7 223 303 29.7
411y 114 117 91 98 105 308 M3 2207 23 270
5(264") 108 109 89 92 10.0 211 286 203 202 4.1
Mean 118 121 9.5 10.2' 10.9 21 M6 245 215 2.7
LsD(5%) ()02 (2002 (303 (404 (102 202 (304 (404
Coefficients of regression equations relating seeding in spot
Intercent 1303 1361 1053 1159 1218 3868 4136 398 3847 3800
Linear  -0.0078* -0.0097** -0 0063 -0.0089** -0 0081"" -0 (4** -0.043" -0.16™ -0.069 -0.053"
Quadratic NS NS NS NS NS NS NS 00003* NS NS
‘orRE 090 097 0% 098 0.9 0% 08 0% 092 .09

* . Number of plants per 3.3m

Between cultivar means

Between planting density means.

3) Between planting density means for the same cultivar.

4) Between cultivar means for the same or different planting density means
* ** * Significant at 5 and 1% probability levels, respectively.
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Table 4. Leaf length and leaf width of four rape cultivars grown at five seeding
in spot

No. of Leaf length (cm) Leaf width (cm)

lants
;;ranhm Ramon Sparta Halla Youngsan Mean Ramon Sparta Halla Youngsan Mean

153") #6300 297 328 318 141 124 137 138 135
201067y 321 309 285 320 309 140 116 133 135 13.1
301587 310 304 283 318 04 135 114 129 12.2 12.5
4211 01 220 280 30.0 203 130 109 124 11.7 120
5064 218 267 261 218 271 128 107 123 11.5 118
Mean  31.1 294 281 309 209 135 114 129 12.5 12.6
LSD(%) (D02 (202 (303 (404 No2 201 H03 @A03
Coefficients of regression equations relating seeding in spot
Intercent 3580 2830 3043 3448 3317 145 1263 1403 14.46 13.93
Linear -0.03* 0.043" -0.015° -0023* -002" -0.0068"* -00078** 0 007" -0.012" -0.0085"
Quadratic NS -000019" NS NS NS NS NS NS NS NS
oo R® 097 099 08 0% 093 0% 094 097 0.93 097

* * Number of plants per 3 3m'

(1) Between cultivar means

(2) Between planting density means

(3) Between planting density means for the same cultivar,

(4) Between cultivar means for the same or different planting density means,
*, ** ' Significant at 5 and 1% probability levels, respectively.
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Table 5. Fresh forage (FF) yield and dry matter (DM) yield of four rape cultivars
grown at five seeding in spot.

No. of Fresh forage vield (kg/10a) Dry matter yield (ke/102)

lants
P hinper Ramon Sparta Halla Youngsan Mean  Ramon Sparta Halla Youngsan Mean

1(53*) 5162 6690 4126 5165 5286 1,032 1,338 908 1136 114
2(1067) 6862 8162 4750 6007 6445 1374 1633 1045 1320 1343
3(158") 7720 9016 5027 6453 7054 1544 1,803 1106 1420 1468
4(211%) 6467 7294 4407 5667 5959 1,293 1459 970 1246 1,242
5(964%) 4963 5733 3816 4487 4750 993 1147 840 985 991
Mean 6233 7319 4425 5556 5839 1247 1476 9714 1221 1,230
LSD(5%) (1) 199.0 (2) 79.2 (3) 177.1 (4) 248.3 (1) 9.3 (20656 (NS (4) NS
Coefficients of regression equations relating seeding in spot
Intercept 1840 54 486280 2997 34 248940 304977 36666 97226 659.96 54742 637.02
Linear NS NS NS NS NS N§ NS NS NS NS
Quadratic NS NS NS NS NS NS N3 NS NS NS
rorRE 071 081 0.80 091 082 0.71 0.81 080 091 083

* . Number of plants per 3 3m'

(1) Between cultivar means

(2) Between planting density means.

(3) Between planting density means for the same cultivar.

{4) Between cultivar means for the same or different planting density means
* ** * Significant at 5 and 1% probability levels, respectively.
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Table 6. Crude protein (CP) yield and total digestible nuirient (TDN) yield of four
rape cultivars grown at five seeding in spot.

No. of Crude protein vield (kg/10a) TDN yield (ke/102)

plants per
hill Ramon Sparta Halla Youngsan Mean Ramon Sparta Hella Youngsan Mean

1(53%) 110 152 82 98 111 571 45 469 577 592

2(106") 151 204 100 119 14 775 Ml 552 690 740
3(158") 193 250 109 1% 172 897 1069 599 750 829
4211 168 205 103 13 153 793 895 553 687 132
5(264") 131 165 93 09 125 618 713 493 560 5%

Mean 151 195 97 120 141 731 873 533 653 698
LSD(5%) (1) 121 (2) 7.0 (3) 15.7 (4) 180 (1) 582 (2) 36.8 (3) 823 (4) 911
Coefficients of regression equations relating seeding in spot
Intercept 1324 7267 5379 30,79 4266 16441 49685 32352 24910 30870
Linear N3 NS NS NS NS NS NS N8 NS NS
P 070 079 0.82 0.88 081 072 0.81 079 091 082

** Number of plants per 3 3m'.

(1) Between cultivar means.

(2) Between planting density means.

(3) Between planting density means for the same cultivar

(4) Between cultivar means for the same or different planting density means.
*. ** . Significant at 5 and 1% probability levels, respectively.
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Table 7. Crude protein (CP) and ether extract (EE) of four rape cultivars grown
at five seeding in spot.

No. of Crude protein (%) Ether extract (%)

lants
P nhmper Ramon Sparta Halla Youngsan Mean Ramon Sparta Halla Youngsan Mean

1537y 107 113 9.0 8.1 99 47 49 40 36 43

20106 110 125 9.5 90 1056 48 52 43 3.9 46
3(1 ) 1256 139 99 96 115 50 54 41 4.1 4.8
(21
5(

4 130 140 106 109 121 5.7 59 b4 43 53

264" ) 132 144 111 11.0 124 60 6.1 517 47 2.6

Mean 121 132 100 98 11.3 5.2 5.5 48 41 49

LSDB%) (Dol (D01 (3)03 (403 Mol o1 303 @03
Coefficients of regression equations relating seeding in spot

Intercept 998 1091 843 7.89 929 419 457 341 3.4 3.83
Linear 001 0.0158 001™ 0.01™ 0013" 00066™ 0.0059* 00085 0.0049** 0.0065"

P 092 089 09 0.93 098 092 098 098 098 098

* . Number of plants per 3 3m'

(1) Between cultivar means

(2) Between planting density means

(3) Between planting density means for the same cultivar.

{4) Between cultivar means for the same or different planting density means,
*,*"  Significant at 5 and 1% probability levels, respectively.
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Table 8 Crude fiber and crude ash content of four rape cultivars grown at five
seeding in spot.

No. of Crude Fiber (%) Crude Ash (%)
lants
Dlzefr;]jll Ramon Sparta  Halla Youngsan Mean Ramon Sparta Halla Youngsan Mean

153y 311 320 339 335 326 12.7 12.0 13.7 13.9 13.1
2(106") 300 31 335 323 BN 12.2 11.8 13.1 13.4 126
3(158") 289 298 331 32,0 310 11.8 11.2 128 13.5 12.3
402111 211 280 319 313 29.6 10.3 107 11.7 120 1.2
5(264") 269 217 30.5 300 28.8 10.0 10.4 11.0 115 10.7

Mean 288 29.7 326 318 30.7 114 11.2 125 129 12.0
LSD(5%) (D02 01 ()02 (403 Mmo1r @01 303 @oa

Coefficients of regression equations relating seeding in spot
Intercent 3219 3323 3510 3422 3372 1359 1251 1450 1472 13.82
Linear -0 021"* -0,022"* -0016* -0015™ -0.019** -0 014** -0 0081*" -0 013" -0.012* -0011**
r’ 096 097 092 09 09 094 098 097 08 0%

* . Number of plants per 3 3m'

1) Between cultivar means

2) Between planting density means

3) Between planting density means for the same cultivar.

4) Between cultivar means for the same or different planting density means
*

. "% ! Significant at 5 and 1% probability levels, respectively.
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Table 9. Nitrogen free extract (NFE) and total digestible nutrient (TDN) content
of four rape cultivars grown at five seeding in spot.

No. of NFE (%) TDN (%)
per hill Ramon Sparta  Halla Yourgsan Mesn  Ramon Spata Halla Youngsan Mean
1(53%) 408 397 39.3 40.3 40.0 553 50 51 6 508 h34

20106") 421 394 395 413 406 564 576 528 522 548
3(158") 418 397 395 408 405 581 59.3 941 528 561
A@11Y)y 439 414 404 415 418 613 61.3 51.0 552 BT
5(264%) 43.8 41.4 417 28 424 623 62.2 587 5%8  60.0

Mean 425 40.3 401 413 41,1 58.7 59.3 548 536 56.6
L8DGE% (D03 (203 (306 (406 o1 @02 05 o4
Coefficients of regression equations relating seeding in spot
Intercept 4017 3872 3842 3983 3928 530 hd45 4939 4907 5148
Linear  0.015° NS oot NS 001" 0.036* 0.030* 003" 0028 0032"
¢ 084 074 0.81 0.75 088 0.97 0.99 097 097 0.98
Number of plants per 3.3m',
(1) Between cultivar means.
(2) Between planting density means.
(3) Between planting density means for the same cultivar
{4) Between cultivar means for the same or different planting density means.

. ** . Significant at 5 and 1% probability levels, respectively.
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Table 10. Correlation coefficient between some agronomic characters of Ramon forage rape grown at five seeding in
spot.

Chazacters Flowering reading Plant  Stem No of No of  Leal Loaf FF DM cP TDN o BE oF A NFE
date height diameter branches leaves length width  yueld wield yeld yield

SPAD reading values -0 653

Plant height 0124 0630

Stem diameter 0917 0795 0244

No of branches 0874 0904 0458 00727

No of feaves 09T 0784 023 0957 040"

Leaf length 0010° 0780 0115 0.959° 0917 0964™

Leaf widlh 090" 0738 0221 098" 0954 096" 0930

FF yield 0061 0652 0998™ 0190 0408 0169 0059 0164

DM yield 0062 0652 0968” 0190 0408 0160 005 0165 099"

CP yield 0352 0357 080" 0213 0014 023 -0306 0256 0% 0906

TON yield 0165 0482 095" -0055 0175 -0.059 -0165 -0.083 00969™ 098" 0979

cP 0973" 0593 0020 -0943 -0866 -0.045° -0911° 0973 0040 0039 0450 0280

EE 0878 086 -0300 -0086" -0%I" 092 0011 0975 -0.40 -0.340 0063 -0.098  0.897

CF 0912° 0690 0107 09877 0925 0930° 0943 0985 004 004 -0.346 0194 0965 0957

ca 0877 0782 0271 0993" 0968 0920° 0925 0981 0221 022 -0178 -0.0% 092 -0991* 094"

NFE 0.7% 0716 -0.169 -0948" -0.900° -0.82 -08%' -0910" 0127 0127 0221 0109 0843 0935 -0954° -0.967"
TON 0916 0769 -0%41 -0998" -0966" -0.947 -0939° -0.994" 0188 018 021 0060 0950° 0987 -0.990° -099%6™ 0.948"

* ** Significant at 5 and 1% probability levels, respectively, n=18.
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Table 11. Correlation coefficient between some agronomic characters of Sparta forage rape grown at five seeding in

spot
Flowering SPAD Plant  Stem No, of No of Leal  [Ledf FF DM ceTDN
Characters reading cp EE CF CA NFE
s height diameter branches leaves lemgth width  yeld yeld  weld  weld

SPAD reading values ~0.536
Plant height 0525 0.234
Stem diameter -0658  0.985" 0.095
No. of branches 0603 098%™ 0241 0976™
No. of leaves -1623 0923 024 0906 0970"
Leaf' length 0202 085" 0651 0808 089" 0865
Leaf width 0838 088 Q076 0955 0926 083" 06%
FF veld 0303 0471 090" 0365 0476 0449 0812 0195
M weld 0303 0471 0960™ 035 0476 G449 ©0B1Z 0195 0.5%"
CP yeld 062 0021 099" 0104 0033 0033 0466 0245 0892 (.89
TN yield 0478 0263 0996 0135 0272 0264 0669 -0.024 0974 0974" 099"
cp 0831 -0883" 0231 -0934 0887 -0853 -0588 -0852° 0021 -0.021 0431 0201
EE 0678 0968 0135 -0991 -0.975* -0.910° 0817 099" 0309 039 0047 -0183 0908
CF 0678 0968 0.05% 0996 0957 0872 0772 092" 0325 03% -0130 0103 093 -099™
CA 0635 090" 0110 0999 0.978% 0908* 0818 (054' 0365 0365 -0005 0147 -0931" -0985" 0992
NFE 0349 -0912° 0393 -0.898 0875 0746 0866 -0.792 -0628 0628 -0243 044 0692 090" -0.906" 089’
TN 0717 -0968" 0041 -0996™ -0.969" -0906° -0773 0977 0WT 037 0151 -0085 0949° 099" 099%™ 0.9%" 0875

* ™ Significant at 5 and 1% probabihty levels, respeclively. n=18.
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Table 12. Correlation coefficient between some agronomic characters of Halla forage rape grown at five seeding in spot

SPAD ; Leaf TON

Characters mn;::m‘g r;z[:: }S:;t dl‘aszt:er:er b::m}?is i::v:: length “‘:Z?fh :nF:d ::Z 3,::; yield BE & cA NFE
SPAD read ng values -0 80?
Plant height 0399 0728
Stem diameter -0912" 089" 0380
No of branches -0.900" 091" 0387 00999
No. of leaves -0.888 0675 -0.011 0910° 0898
Leaf length 0988 0906° 0469 0879" 0873 0823
Leaf width -0914° 0821 0215 08T 0979 0963 0871
FF yeld <035 0708 0971 0381 O 40? 0023 03% 0231
DM yeld 03% 078 0972 0381 0405 -0.02 0395 0231 099"
CP yeld 0308 008 0736 -0318 0289 0672 0242 0465 072 0752
TDN yield 0073 0320 089 -0085 -0.057 0477 -0013 -0.240 088" 089 0.970%
CP 0.959™ 0.906° -0374 -0881* -0.986" -0.917 0933 -098*" 03712 -03712 0329 0.09
ER 0.030° -0902° -0.375 -0999" -0.996" -0.909" 089" -0986™ 0P/ 0P 031 0074 099%™
CF 0951* 0978 0574 0058 0960" 0.807 0947 0918* 0561 056 -0114 0128 -0.974" -0.988™
CA -0960* 0931 0442 DU8E™ 0980 0877 0933 0966* 0.448 0448 -0250 0007 09957 -0.992" 0.98"
NFE 0.927° 0993 0693 -08%* -0000* -0.700 -0.935" -0.837 0672 0672 -0.038 -0278 082" 0911" -0985" 0548
TDN 0944 0930" 0435 -0993" 091" -0.8%4° -0918" 0972 0444 0444 0255 0014 099%™ 0997 -0.983" -0.998" 0.939°

LI
f

- Sigmficant at 5 and 1% probabilily levels, respectively, n=18
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Table 13 Correlation coefficient between some agronomic characters of Youngsan forage rape grown at five seeding in

spot.
Flowering SFAD Plant  Stem No of No of Leal  [Leal FF DM cp TN
Charadrs date r‘::: height damster branches leaves length width  yield  wield  wield  yeld & B @ o NFE
SPAD reading values ~0 933"
Plant height 0328 0.010
Stem diameter -0.892° 0938" 0.113
No. of branches 0925° 0.928° 0134 09T
No. of leaves 080 083" 0183 099" 09538
Leaf length -0.913' 0843 0415 0546° 0347 00959™
Leaf width -0.928* 0999 0007 0944 0928 0892 0847
FF yeld 0443 0200 0933 0367 | 0337 0457 0619 0205
DM yeld 0444 0200 0932 0362 0339 0459 0621 0205 099"
CP yield 0207 -0513 082 0375 0354 0281 -0066 0514 0708 0708
TDN wield 0200 0077 0965" 0084 0059 0183 0371 D073 0958 0957 0876
cp 0.881* -0.%45° -0.1298 -0985™ -0.932° -0.97™ -0.921' -0.952° -0392 0393 0369 -01M4
EE 0.951° 0927 0219 -0971" 095" -0.949* -0.965" -0.9%" 0407 0409 0283 -0.136 0932
CF 0921* 0893 074 0965 0995” 0951" 0966" 0893" 0409 0411 -0.265 0141 -0914" -0.9%"
CA 0840 084" 028 099 0927 0993 0971 0853 0556 0558 -0171 0295 -0.962" 0932 0934
NFE 0.808 -0711 -0.387 -0875 0914 -0.8%" -0.953" -0.714 0573 0576 0012 0345 0.803 092" -0.549° -0 509"
TN 0013 0011 -0.240 -0091* 0977 0950 0981 006" 0477 0478 0252 -0204 0971 0982 -0.978" -0.983" 0919

*, **: Sigmificant at 5 and 1% probahility levels, respectively n=18,
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Ao 2 FFE M) 7R e 45 SAFA7E 18692 7P B3k
3, Spartazh 1874 R 7 Retl, #FL Ms] 779 dae 293 ov
Aol 7t At Audao] WE FF W M) 79 dFe 19 Aok
A 186Y01 e, Ay eyt Bold wet A o2 AN 5/ Hu7
e 188¥= 19 Astrd o vlala E57]174A] A4 Zol7t 2l E3}st
A, olx Yd 2ty i, FE 2 B8] Astet Ao ol
dl 710" Aoz Azbs Ak (Hong &, 1983).

FRAF, BAR, 9%, §F F9 2L F9Sr Boldd mit YKo
Azstct. A F(1990) = e |2 LA, E FRASF, 944 59 ¥
AL ZAHJL, BE Fdo] daddda Bnd v glen, = F(1995)%
FAlle Avhge] BETE 2L Yoo, ¥AS, 95 2 Z4aHITa
Hxg v gith, 2 dFex & 5(1995), 9 5(1990)°] #FHo] BS+5
frafel BE 4 didteivhe’ Eaugt A= A el

A oEF ¥ JEFEE 338 AoV P wen, 1 tSe g 2] IR
R, 9 18 Forsk Aosirt goll et £33 2AEHAY. 235
AdaEn Ao Wste vied Ao, ol 2 AL 7 A
7t BF. B0l T2, FA9 & AR D] 2R PR F57L S0l
d Aoz HYo(A F, 1979). 28jn E A7E FP89d 9L vluE 2
=7h 2 3L 300mel ARE ALH Egrjol @F o & dm, A
o tig Aol A © 7€ Aoz B
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A9 FAHAME 138 Avbpold 2und g T2 vloa & Helgle
, ARt S7tdel wet 2dwAs 2 gake] Frisie 57 Al
A 7V 28 Helgow, 2ot ZEFFFL oloke MR 19 Hu7olM
u) - =e Hollont AstdSvt Bolddl wet Zasle AFeiAeHl, ot
22 AFe AFET AASTE AT TFE Fada, 2HARERS F
ZHE Atk 2(1991) 9] Bnehe withe] el o, AT R} ol w
gt 2Tl Aol FUHdTE 7 (1992)9] Baoe YA

H(1991) = dFelA AFAAF7E A48 s} =AW FE Fo}
Ao, ZAREES =02 AR, £ §(1992) = Hd4HE] oFL=rt &
oo wel ZuhARR FL wn, RAHARFEL Polida Ien,
Masaoka(1980), Trung(1985)% of¢} vl=g g2 Hng v} it

ol e A2 Hol AF AHe 55 V3xAF EFRAGHIEE) A
AdE #A e 38 A HdhAlel & B sF S FL2 A
A& 2T F F 3le AL A7Eq,
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2. BREE o M HE, K& 2 HEe B
AFxe] EY¥ 714 59 #3zAst0M AL % (10X 10em-30 X 30cm) o]
2 fAe B85, £F 2 AR ENT ARE F 14-2294 #AF
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1) £EBRE
ALz I Aol xS AN AAe E 14, 15, 16 R 17904
B vhs} 2ot
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F59 A9 Ha /13dsE HallaZl 18092 713 wgton], gibfal2)
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A B A d R FELS SR Q] e * 149 2o}

ABZI7AA 9] dFe AL 2rt gojd met wax]e Aoled, 10X
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A7) 7AA S dae of 393 D&

E5E ¥ 9454 A Sparta’t 44.08 ¥lwA & Wo|lew,
Ramon, B3HHA1E 42 43.2, 43.58 Fe|n, FakiAe] 982 23X
€ 42.9% 7H¢ @2 Helr).

A G54 SHAE 10X 10cn A FAM 4552 & ol o, 1 o
del AT e Ao Yol :, 30X30em A FoANE 41.628 vl
- w3t
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Table 14. Number of days flowering and SPAD reading values of four rape cultivars
grown at five planting densities.

Planting Number of days to flowering SPAD reading values
density  Ramon Sparta Halla Youngsan Mean Ramon Sparta Halla Youngsan Mean
10x10(289") 190 193 184 190 189 457 4569 458 46 455
15x15(1211) 190 192 182 190 189 444 40 453 44 M5
20x20(64") 190 191 181 189 188 41 437 428 430 434
25x25(36") 189 191 180 188 187 410 436 404 434 421
0x30(25"7) 188 192 177 188 186 410 430 400 423 416
Mean 189 192 181 189 188 432 440 429 435 434
LSD(5%) (106 (205 )11 @11 Mo3 @01 (03 @Wod
Coefficients of regression equations relating planting density (No. of plants per 3 3m’)
Intercept  183.54 19109 17833 13332 18548 4131 428 3703 4268 4025
Linear NS NS 0018 0.0066° 0020° NS 00091** 0.081" NS  0.041°
Quadratic NS NS NS NS -54E05* NS NS -0.00016* NS -8E-05
‘oR 047 058 079 08 098 070 097 099 067 09
1 : Number of plants per 3.3n,
(1) Between cultivar means.
(2) Between planting density means.
(3) Between planting density means for the same cultivar
(4) Between cultivar means for the same or different planting density means:
*,** 1 Significant at 5 and 1% probahility levels, respectively.

W) BERE 2 EER

fAel 2% 2 AF7e] Wzte ® 1544 B vis} 2o}

39 3¢ 2% Spartar} 162.2m2 713 A3, 21 o2 Ramon
o] 158 4cnel®, FAHAlE 138.6m= #SiT).

ALzl BB {0l 2L 10X10em AYFA 152.5em= 7P 21 9
ol Rk, 15X 15emTel X 51.3cm, 20X 20emT 150.5em, 25X 25cn7- 148.3cm,
30%X30cnTolM = 147.5cm €92 2732 FolAe AFoldet, ol Tole
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Fol40] AATHP(0.05).

$219] AL 2t A2 74 Ramonst Spartast 22 1.9 FL Wol
gom, et dasAE 22 1.8 WoA she WolR. S8l A
Az ue AR 24 Wal Ars 1 AR, 10X10em A
7oA 1 6B, ANYEs} Yoigeol weh AAA o2 FolAA 30X30
o AN FNE 2. 1n2 Wi B Holgict

Table 15. Plant height and stem diameter of four rape cultivars grown at five
planting densities,

Planting Plant height (cm) Stem diameter (cm)
density  Ramon Sparta Halla Youngsan Mean Ramon Sparta Halla Youngsan Mean
10x10(289") 160 167 140 143 183 L7 17 16 1.6 17
15x15(121") 160 162 143 140 151 18 18 17 1.7 1.8
20%20(64") 159 162 142 139 151 1.9 19 18 1.8 1.9
25%95(36") 157 160 140 136 148 20 2.0 1.9 1.9 2.0
30x30(25") 156 160 139 135 148 21 2.2 21 2.0 21
Mean 158 162 141 139 150 19 19 18 18 19
LSD(5%) (1) 04 (2)01 (303 405 (101 (201 (B)NS (4) NS
Coefficients of regression equations relating planting density(No. of plants per 3 3m)
Intercept 15418 15916 136.82 13538 14806 205 210 20 1.95 2.08
Linear  0062* 0.023" 0.072" 0025 NS -0.0012* -00014* NS -0.0012° -0.0015*
Quadratic -0.00013 NS -000019* NS NS N3 NS NS NS NS
orR® 095 09 NS 0.86 075 081 0.1 071 0.81 0.92

t  Number of plants per 3 3.

) Between cultivar means,

) Between planting density means

) Between planting density means for the same culbivar

4) Between cultivar means for the same or different planting density means.

,°7 .+ Significant at 5 and 1% probability levels, respectively.

(1
(2
(3
(
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A9 AALEd e AAF 2AF € G5E B 16904 B nish frf,
FE = Spartazt 14.0702 718 B3, #2473, Ramon, JaFale
242} 11.9, 11.4, 11.0709¢. &A1 ANLErt WeTs 7k A%
< 2l 224 AYYxrt 7P 92 30X30cm A TFellA 12.9702
Bgtonl, 10x10em AYFAINE 113702 74 AR
Fe FERAVE 34.370= /P ¥R, 3 UE 2R Sparta’t 32.370%
31, Ramon< 30.4702 71 At ALk g P4 30X 30cm A4 7
AA 33.912 Hlu3 @2 ooy, AYNLLrt Folyd me FAxe=r
#aEo] 10X 10em A4 FAXE 30.040% 718 AU
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Table 16. The number of branches and leaves of four rape cultivars grown at five
planting densities.

Planting The number of branches per plant The number of leaves per plant
density  Ramon Sparta Halla Youngsan Mean Ramon Sparta Halla Youngsan Mean
10x10(289") 101 139 111 101 113 280 299 321 300 30.0
15x15(121") 116 131 116 105 117 30 319 #7308 319
20x20(64" 118 132 119 11.0 120 302 319 M8 31.6 2.1
25%95(36") 110 148 126 115 125 319 330 349 320 33.0
30x30(25") 125 148 121 120 129 320 3HA9 3IHO 33.8 339
Mean 114 140 119 11.0 121 304 323 4.3 316 22
LsD%) (1) 0.3 (201 (303 (404 mo3 @201 (303 404
Coefficients of regression equations relating planting density(No. of plants per 3.3m)
Intercept 12,19 1591 1240 1174 1269 3210 3411 3559 3293 3368
Linear NS NS -000d2" -00056° -0.0047° 0013" -0.014* -0.00%9 -0.010* -0.012°

2

r 065 08l 079 078 0.78 0.89 0.79 093 0.69 0.88
1 . Number of plants per 3 3n
1) Between cultivar means
2) Between planting density means
3)
)

Between planting density means for the same cultivar,

4) Between cultivar means for the same or different planting density means.
Ell

, Significant at 5 and 1% probability levels. respectively.

(
(
(
(

% ER 2 EE

Ao AR mWE 93 2 459 e & 1744 Ee vie 2,

A we F5E 9732 Ramonel 35.8cnZE 7P 21, dahi]et
YA 42k 33.5enE Btk 972 30X 30em A4 T4 35.9en2 7HE
ARon, AALE7L Fobdldl wet JAHon Folxle ZBFe|Ued, 10X
10cm A4 FelA 32.1cm2 7 &t

A e w2 fEe st g3 Wste} v APolAt. FFE F
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EZ2 Ramon®] 17.0m® ¥, FAFA7F 13.5m= 7FF F2 Ho|Yd

Table 17. Leaf length and leaf width of four rape cultivars grown at five planting
densities.

Planting Leaf length (cw) Leaf width (cm)
density Ramon Sparta Halla Youngsan Mean Ramon Sparta Halla Youngsan Mean
10x10(289") 346 326 296 3Lb 21 161 121 144 119 136
15x15(121") 352 338 312 324 332 1638 133 146 130 14.3
20%x20(64") 360 339 347 33.3 Mus 170 143 148 138 15.0
25x25(36") 364 M9 BH U6 »hds 17 151 149 140 154
30x30(25") 370 M8 34 35.5 »T 119 16.3 151 146 16.0
Mean 3Hs HO 335 335 M2 110 142 148 135 14.9
LSD(5%) (1) 03 (201 (303 404 Mo03 01 303 @04
Coefficients of regression equations relating planting density(No. of plants per 3 3m)
Intercept 3679 3496 3643 3673  37.06 1874 1582 1503 1456 1659
Linear  -00073* -00074* 0.023" -0.044" -0.036™ -0.024* -0.012* -0.0021* -0.0085"* -0.022
Quadratic NS N3 NS  84E-05 6,3E-05 4.8E-05* NS NS NS NS
forRE 084 090 08 0.97 099 09 083 08 0,94 0.98

1 ' Number of plants per 3 3nf

Between cultivar means,

Between planting density means

3) Between planting density means for the same cultivar

4) Between cultivar means for the same or different planting density means,
, " © Significant at 5 and 1% probability levels, respectively

1
2

_— e 2

(
(
(
(

2) k&M ML
A=A M2 FdfAe] Pl AR5,
2 ZAM A3E ® 18, 19914 B uiel gt}
7h X R wsE
Al Ao @ WESF Wzl B 18904 B vket 2,
ANAro] B2 FFE Y 10aF Ad4EL Sparta’l 6,57%go2 7H4
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=
]
-
offt

2 TDNZ=2
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¥ %L 593, 1 F2=E Ramon(4,942ke), AR (4,317ke) 9 &
Adx, A7 4,099%ke2 7P Wt 109 Al A2 10X
10cn AAFAA] 5,719%kegal 2 7MY %2 32 Edet, A4EErt Wold
FF HAAZ ZhAElo] 30X 30cm A2t M 4,232kg02 7MY B $FE B
AL, olF Tle /@ 27t AP HATHPL0.05).

%Y 10ad A EF %L SpartaZl 1,370kg2 2 718 @sten, 2 dgod
Ramon®] 1,052kgeldx, &ehal7t 877kee 2 10aF DESFHE 7P AL
Ao g vehgrtt. 10a% Ao AEFLEL Aad 10aF A5 dztst &
AP A-E Byt =, 10X10cm AA T4 1,229kg2 2 7P ©3ka, 30X
30cm AXTFollA= 906keo-2 71 R, ol& e #FIa7 AU
(P€0.05).
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Table 18. Fresh forage (FF) yield and dry matter (DM) vyield of four rape
cultivars grown at five planting densities.

Planting Fresh forage vield (ke/10a) Dry matter yield (kg/10a)
density  Ramon Sparta Halla Youngsan Mean  Ramon Sparta Halla Youngsan Mean
10x10(283") 5900 7208 4702 5102 5728 1223 1,637 1109 1146 1,231
15x15(121") 5027 6607 4143 4427 4916 1,079 1,255 870 94 1,037
20x20(64") 4647 5497 3823 4,087 4514 082 1118 829 864 948
o5x95(36") 4.321 5207 3,603 3807 4109 930 1401 766 812 887
30x30(25") 4,192 4707 3494 3664 4014 908 993 745 791 859
Mean 4817 5845 3953 4217 4656 1024 1261 8c4 911 992
LSD(5%) (1) 126.5 (2) 63.7 (3) 142.5 (4) 1747 (1) 23.9 (2) 27.2(3) 60.8 (4) 575
Coefficients of regression equations relating planting density(No of plants per 3 3m)
Intercent  4329.93 5959.59 3558 09 3844.84 442321 863.05 1223.25 755.86 80654 93150
Linear 4.72%* NS 417 364" 4320 228" 113 093 097 097
Quadratic NS NS NS NS NS -00038" NS N3 NS NS
“ or R 0.9 062 081 0.84 0.81 09 077 08 094 088

T ' Number of plants per 3,3m,

(1) Between cultivar means

(2) Between planting density means.

(3) Between planting density means for the same cultivar.

(4) Between cultivar means for the same or different planting density means
E ]

, Significant at 5 and 1% probability levels, respectively.

) MEHE ¥ TDNKE

fale] 2ld 4% g TDNSZ Ak E 19904 He vieh 2o,

ANLzd g FF5d ¥y 5L Spartazt 130kg = 7M =3tz
Halla7} 75kg2 & 7 ¥ith, Ramone] ©¥ia 8= ¥|wa £ ol
o1}, AE3 Spartad] TR Skl HlEHE v Ho|At} 10 DHRFHFLS
AL =7t HojH e wel Aoz wopxl= Zgoldet. 10x10em A4+
ol 4 guiE F2e 129kgo® Wl Egkout, ANUEs} Yol met Fa}
Ao YolAA 30%x30cm Aol Thkgl® uj¢ ®2 HelRtt, TDN
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S %(ke/10a) % Aed G Fasish ulsd Fgold=d, 10X 10m A
A 7ol M 679ke olQevt A UE7} Yoo whet FAH o2 WobAA 30X
30cm A2 olN 7t ofEESEke 420kgo 2 vl W FHAE BT
THo| WE 7tast FE F5%Fe Sparta’t 657kgl R 7HE FAMLH, 1
t}2-& Ramon 541kgelal, Halla7t 434kgo2 wi-¢ A2 Holint.

Table 19. Crude protein yield and total digestible nutrient (TDN) yield of four
rape cultivars grown at five planting densities.

Planting Crude protemn yield (ke/10a) TDN yield (kg/10a)
density Ramon Sparta Halla Youngsan Mean  Ramon Sparta Halla Youngsan Mean
10x10(289") 132 182 97 104 129 673 891 M4 609 679
15x15(121") 115 14 80 ¥ 106 587 719 457 492 564
20x20(64") 99 122 73 74 92 516 610 429 438 498
95%95(36') 86 104 o4 65 80 471 551 n 399 451
30x30(25") 80 % 60 63 75 460 15 362 380 429
Mean 102 130 75 78 9 541 657 4H 464 5h24
ISD(5%) (1) 25 (229 ()65 )61 (1) 14,9 (2) 149(3) 333 ) 322
Coefficients of regression equations relating planting density(No of plants per 3.3m)
Intereent 8550 12064 6174 6394 8297 41687 64006 37082 39082 47000
Linear 015 022* 0.12° 012 015 173" 089 061 064 069"
Quadratic N8 NS N§ NS NS -0.0030" NS NS NS NS
rorR® 083 08 08 092 085 099 08 083 0.92 0.86
T * Number of plants per 3.3m’
Between cultivar means.

1)
2) Between planting density means

3) Between planting density means for the same cultivar.
4)

]

(
(
(
(4) Between cultivar means for the same or different planting density means.

. ** ! Significant at 5 and 1% probability levels, respectively,
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Table 20. Crude protein and ether extract content of four rape cultivars grown at
five planting densities.

Planting Crude protein (%) Ether extract (%)
density  Ramon Sparta Halla Youngsan Mean Ramon Sparta Halla Youngsan Mean
10x10(289") 108 118 95 91 10.3 40 5.0 41 37 42
15x15(121") 107 115 92 8.8 10.0 38 4.8 39 35 4,0
20x20(64") 100 109 88 85 96 32 3.9 36 30 34
25x25(36T) 93 100 84 80 89 3.0 34 29 26 3.0
30x30(25") 88 97 80 79 86 2.9 32 27 24 2.8
Mean 99 108 88 8.5 95 34 41 34 30 3.5
L8DG%) (D02 (2001 (3)03 (4 0.3 102 202 (3INS (@ NS
Coefficients of regression equations relating planting density(No, of plants per 3.3m)
Intercept. 795 882 755 79 797 290 235 212 1.87 2.20
Linear  0028° 0.027* 0.017° 00038° 0.021° 00037° 0.023" 0018 0016 0.017"
Quadratic -6E-05 54E-05-3 9E-05 NS -41E-05 NS -46E-05"-3.8E-05-3.1E-05"-3.4E-05"
roR 099 0% 09 0 80 097 083 099 095 0.99 0.9

T . Number of plants per 3 3m’
1) Between cultivar means
2) Between planting density means
3)
)

Between planting density means for the same cultivar

4) Between cultivar means for the same or different planting density means
'

(
(
(
{
* Significant at 5 and 1% probability levels, respectively.

W) M 2 MRS

Ao g FAe] 2HF D 23 F-oFFE e & 21 veRdTh

Ao wWg EFF Hg AR §FL FERA7T 33.6%, VAR
33.4% % F #Fo| i3 ¥k, SpartaZl 31.5%2 7HF Yt} AU
o we ZREFE 10X 10cm A2 oA 31.7% %W Zo] D7t W
Ao e} T2 AYgS BHY+=d), 30X30cm AAFolA 34.3%2 713 =4t

3RS 2 REET v Aol ed, AEE7F 10X10em 24
FolA 11.889 HolFdl wet olA 30X 30cmTolA 13.2%= 7 =4ttt
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EFFde SR GRA7E A2 13.3, 13.0%2 %3k, Spartas

11.7%2 @2 HolYo.

Table 21. Crude fiber and crude ash content of four rape cultivars grown at five
planting densities

Planting Crude fiber (%) Crude ash (%)
density  Ramon Sparta Halla Youngsan Mean Ramon Sparta Halla Youngsan Mean
10x10(289") 318 301 325 323 3.7 114 11.0 127 120 118
15x15(121") 320 300 328 325 N8 116 113 12,9 127 121
20%20(64") 330 319 334 330 328 1149 11.7 12.9 129 124
5x25(361 338 322 M6 A3 337 123 12.0 138 133 129
30x30(25") 4.0 335 M9 U7 M3 125 123 14,0 139 132
Mean 329 315 336 334 29 19 11.7 133 130 125
LSD{5%) (1)02 (202 (303 (403 101 (202 (NS (4 NS
Coefficients of regression equations relating planting density(No. of plants per 3 3m)
Intercept 3509 3489 35% 3577 3546 1290 1374 1374 1366 1299
Linear -0030** 0048" -0032® NS -0.036"™ -0.013" N8 NS -00054* NS
Quadratic 60E-05 NS NS NS 7.6E-0526E-05* NS NS NS NS
¥ or R 099 0% 0% 094 099 099 055 083 08 072

t ' Number of plants per 3.3’

{1) Between cultivar means

(2) Between planting density means.

(3) Between planting density means for the same cultivar,

(4) Between cultivar means for the same or different planting density means
*, ** . Significant at 5 and 1% probability levels, respectively.
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Table 22. Nitrogen free extract (NFE) and total digestible nutrient (TDN)
cnotent of four rape cultivars grown at five planting densities,

Planting NFE (%) TDN (%)
density  Ramon Sparta Halla Youngsan Mean Ramon Spata Halla  Youngsan Mean
10x10(289") 419 420 411 429 420 551 580 534 h3.1 M9
1Bx15(1217) 419 425 412 424 420 44 5713 526 52l M1
20x20(64") 418 416 412 42,5 418 526 546 hl.§ 50.8 525
o5x95(36") 416 425 403 417 4.5 513 530 492 492 507
30x30(25N 418 413 404 411 412 507 519 486 486 49.8
Mean 418 420 408 421 417 528 B850 b1 50.8 524
L8D(5%) (1) 0.3 (2003 (306 (4) 06 Mmo4 203 307 @7
Coefficients of regression equations relating planting density(No. of plants per 3.3m)
Intercept 4172 4185 4056 4151 4090 5758 6156 5632 5583 47.81
Linear NS NS NS NS NS  -0.24"™ -0.33" -026™ -026" 0.062"
Quadratic NS NS NS NS NS NS NS NS NS  -0.0001°
2orR2 040 004 033 062 094 097 097 094 0.99 0.9
T . Number of plants per 3 3m'
(1) Between cultivar means.
(2) Between planting density means
(3) Between planting density means for the same cultivar.

(4) Between cultivar means for the same or different planting density means,
* ™ . Significant at 5 and 1% probability levels, respectively.

F5o wE A AAEL Spar’taﬂ 42%2 E3, Halla’} 40.8%% 3%
th, AALEd we M4 2A8E 10X10cns} 15X 15em oHEFlA 24zt
42%A 21k, ANVt WolH ol wet AAH oz ol 30X 30cm A4 7
oA e AAELS 41.2%9
AN wtd FF B 7tast FR FFL Sparta’t 55% = w2 oI
o2}, Youngsane] 50.8%2 Rsith. TDN #%#= 7184 2B Wsel v
=T ZAFeiAed, 10X10em MY FoA 54.9%RE Aol AYARZF WA
o whe} sopAA 30X 30cm A TFollA FHis Fi FFE 49.8%H.
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4) &S tHRE

7h) RS AHE

ALz we z FAztel AP F 23, 24, 25 L 26904 B vkt 2
t}. Ramond] loideE 2FL 2@9d 4% zu¥d, EE, TDNIe 39
AL, BAA, §F. AR, 2AMHe o ARE veg. dHAe 24
F, ZANTHE 152 F9% F9 4BE, @A $F TDN T3Fde 59
AHE etk EASE oud YARE R oS HolA] @gten,
e JdA4Y, AESH, 29YAd £%F, TDN 437 152 #8 79 3
#g vehith, Fdege dESH, 2udd £, TDN %% 122 &
A% FATE BAn, 2R, 2A e 59 43S vElt. AE3eE
Zdd 48, TDN %, EE9+e 152 {3 Ze] 4L, 24d9d %
& TDN %3} EEse 252 Fo 8 A9 A& vetlnt. 2udL EE,
TDN#H= Ao 4#g, 247, ZANGe Fo ¢S vehio

Spartacl oI 2L AdS$HF, AEFH, AN $335 2R FoF
Ao AL Vbl AAAL FEAF, 2ALE 122 R B 4H
%, 2993, TDN#HE 152 folg 7o 48L vehith. d5E Y5,
A, 2d0d &%, TDN %% 5o 4#g 24z, 432 4%, 24
Hike ge AHg veiltt. Adede dEsE, 2u9MA £, TDN %
I aER /T A AHE, JEFHE 29N 7%, TDN %% 1=2
A B9 A-g Vet 2d4Wd %S TDN %% 222 /A% 49
ARE, 2SS Fo ARE 23,
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TDN %2 =94, EE, TDN#e 49 4#s, 4R, AT e 19
FHE JEich, 299 EE, TDN#e 39 485, &4 fe 24T 2
=R folg B ARe veiloh. dekiAel lojA ARdse AHA, }F
e DER Fo3 o 3L BYa, AJAEL 2eds EEgde 1R
#olg 5o g vehiie. FEATE AdeE, A, 299d 5
Z, TDN F#ae F9 A#elfitt.  AHdsHe dE5%, Ul 5%,
TDN %3 1x2 o Fo} 4#s, AEFHFE 299 d &% TDN +%
e xR foF Fo 4dE vehdch

A £3%2 TDN 437 122 ol J9 48& veidlzn, zoia
< EE, TDN# 1%2 fo¢ o 48 vepdct. EE® A4+, 2A4H%
T AEE #o% 79 4RE veda, NFE® TDN %3 #93 39 48

= Vet dafAfel slojd 23 Fdad, dgrY, 2@NE %,
DN @3 o 485, 387, FEAS, 2ANAe 15 /T 79
T3 Ut FeAsE 95, 97, 2R, AT 122 fE B

AE, 299d, 2, TDNHE 252 /o8 2o &2 et
BHALE FTEAT, g5, AR, AT 12 {3 Fo FHg, 45
© 9%, 4R, 2AFHE fod e AR vehdd.
AdeFE AEFY, 299A 4%, TDN %, 20 dsdes 152 {28
Ao AAL G s, 2A e ne2 893 e Awe el
el de =A%, NFE, TDN#E #o¢ 3 48g, 244, 2A0d3e
Fo] 4#g Jebde
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Table 23. Correlation coefficient between some agronomic characters of Ramon forage rape grown at five planting

density.
SPAD
Charadiers Flowening reading Plant  Stem No of No of Leal  Leal FF DM cP TDN - - o - NFR
date viauss height  diameter branches leaves length  width yield yeld yield vield
SPAD) reading values 0 s’
Plant height 0.954°  0.957*
Stem diameter 0884 -0.950% 0957
No. of branches 0557 0544 0549 0736
No. of leaves 0790 094" 0881 0954 0695
Leaf length -0.845  -0924* -0.93%" 0996 075% 0943
Leaf width -0867 -0.962™ -0 973" 00981" 0598 0932 097"
FF yeld 072  09%1* 083 -0850° 0.77%6 -0976" 0959 -0918°
DM weld G708 0897 0843 -0954° 070 -0965" -D9RT -0.931° 0997
CP yeld 0803 054" 0918 -0.987 0720 -0.91™ -0931* -0 976" 0982 0987
TN yield 07% 0911 0868 -0.966" 0744 -0965™ 0977 040" 0993 098" 094"
CP 0.919" 0.949" 0.990™ 0981 0617 -0904° 0872 091" 083" 0897 0955 0918
EE 0761 0902* 0906 -0.964™ 0650 -09168° -0979"* -097T* 0.547° 0966 0983 0978 0953°
CF 0845 -0.950° -09637 0.974* 0589 092 0974 0999 -0917* 0933 0975 095" 0,986 098"
CA 0.86° 4910 -0.978" 0994™ 0654 0950° 0985 094 -0.930° -0.937 -0.980% -0952* 0992 -0.965" 098"
NFE 045 0776 0674 -0645 D068 0722 -0643 -0.760 0680 069 078 0712 0680 0747 0711 0708
DN 0844 0948* 0957 -0987" 0648 -0037" -0.988" -0.097™ 0940° 0953 0987 098" 095" 0.989™ -0.997 -0.992* 0739

* *: Significant at 5 and 1% probability levels, respectively n=18.
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Table 24. Correlation coefficient between some agronomic characters of Sparta forage rape grown at [ive planting

density
Flowering SPAD Plant  Stem No of No of  Leal Leaf FF DM cP TDN
Characters date r;j:: height diameter branches leaves length width  yeld  yeld vieid  yield & EE @ o NFE
SPAD reading values 0716
Plant height 071  0972"
Stem diameter 0435 -085 0.8%
No. of branches 00, 0262 0387 0683
No of leaves -0.461 -0923" 0508 0970" 0572
Leaf tength 0707 097" 097%™ 080" 0572 0919
Leaf width -0569 -0911° -0892° 0988 0626, 0970" 0931
FF yield 0723 094" 0.983" -0927 {150?' -0943° -0972"* 0914
DM yield 0775 0975* 0971 089" -0433 -0917° -0.954 -0950° (.99
CP yield 0,739 0955 0959™ -0.922° -0520 -0932° -0974** -0971** 09%9* (.995*
TDN yield 0762 091*™ 0958* -0909° -0478 -0.920* -0.064 -0.963* 0.998* 0.9%8™ 099"
CP 0548 0817 0842 -0963" -0.772 -0916* -09% -0972" 0935 0902° 090" 0925
EE 0648 0828 0838 -0939° -0BBY -0875 0905 -09%4* 0544° 0922 0952" 0945 0982
CF 044 073 0730 0958 0679 0868 0804 0952° 08 0B85 -0.839" 0883 -0.949° -0.968"
Ca 0595 -0887° -0879" O0980* 0651 0947° 093" 09%" 090" -0M6* -0.971** 0963 -0.985" -0.984" 0.964"
NFE 0067 0264 0088 -0505 -0166 -0373 0085 043 0205 0266 0282 0206 0346 0406 -0.614 -0423
TON 0605 084 082 -09%0* -0701 -089%* -0903* -0.976" 0945 0920* 095" 0942° 098" 0998 0.977" -0992" 0436

¥ %

. Sigmficant at 5 and 1% probahility levels, respectively n=18,
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Table 25. Correlation coefficient between some agronomic characters of Halla forage rape grown at five planting density.

Charadters Flowering rfjd??g Plant  Stem  No.of No of Leal  Leaf FF DM CP TDN - - 7 A NFE

date iaves hewght diameter branches leaves length Width  yield  weld  weld yield

SPAD reading values 9 905°

Plant height 0458 0510

Stem diameter -0.994* -0 937" -0.538

No. of branches -0732 0.8 -0.2%6 0753

No. of leaves 0751 -06790 018 0705 07%

Leaf length -0.910* -0965* -0.380 0.923" 0882 07H

Leaf width -0.979* 094" 0417 0981 0830 0802 0974

FF yeld 0918 0928* 0240 -0912° 0912 -0902* -0.972* -0970"

DM yield 0911* 0.502* 0195 -0899" -0911" -0.927 -0.943° -0955* 0994

CP yield 0935 093" 0278 -0930° -0.910" -0.891' -0.962* 0975 0997 0.9%"

TDN wield 098 0931 0276 -0.523° 0918 -0.892° -0953* 0968" 0.9%4™ 0.9%" 099%™

cp 0976 0576 05% -0.989" -0835 -0.734 -0.960°* -0.990% 0946° 0929' 0958 0953

EE 0633 0984™ 0604 -0960" -0.866 -0.668 -0.925° -0951° (.910' 0898 09%1° 0932° 0983"

CF 0927 -0.989" 0606 0956" 0873 0665 00931* 0950 -0.911* 0897 -0930* -0931* -0.982" 0995

Ch -0.901* -0.932" 0650 0928 0814 05% 0834 0891° 0839 -0840 -0814 -0882° -0940° 0980 097"

NFE 0737 08 0756 -0790 -0776 -0395 0713 0743 0692 0689 0732 OS5 0824 0013 -0912° -0.954°

TDN 0928 0978" 0599 -0954 0870 0670 -0913 -0943° 0.906° 08%8' 0929° 06.932° 0977 0999" -0.998" -0.986" 0923

¥, ** . Significant at 5 and 1% probahility levels, respectively, n=18.
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Table 26. Correlation coefficient between some agronomic characters of Youngsan forage rape grown at five planting

density
Fl SPAD f N Leafl FF DM cp TDN
Characters owerng ding Plant ‘Stem No of No of Leaf cp BE CF CA NFE
dale height diameter branches leaves length width  yeld viell  yeld  weld

vlaues

SPAD reading values 0.856

Piant height 093" 0847

Stem diameter 099" (919" -098s*

No of branches  0.954° 090" -0.980" 0999"

No of leaves -0873 -0.937" -0.932 0912 09747

Leaf length 0971 -0.843  -0982"° 0968 0964* 0883

Leafl width 887 -0.9%6* -09%2™ 090" D.QBD'T 0936 0.94T

FF yield 0.896* 0873 0976 -0963" -0.9517 -0902* -0969™ -0.991"

DM yield 0847 0840 0948 -092%* -0910° 0858 -0.942" -0980* 0993"

CP yield 089" 087 09727 0954 054 0882 0971 0985™ 099" 0.995

TDN yield 0876 082 0965 -0948" -0935* -0.884" -0958* -0.988™ 0.999" 0.998" 0999*

CP 0075 0864  0.990™ -0.987" -0.986" 0924 0993 -0.948° 0960 00924° 0958" 0.346°

EE 0.983** 0915* 00572” -0.989% 0.991" -0939" -GO8™ 0952 0950' 0905° 0945 0934 099"

CF 0972" -0.831 -0.957° 0066™ 0973 0923 0952 0879 -08%6" -0.827 -0878" -0851 -09718"™ 0972

CA 0.886" D891 -D.OR0* O0O86™ 00981* 0977 0934 006S™ -D%O™ -0931° -0.M48* 0948 -0.959° 095" 0982

NFE 0873 (0793 0951 -0950° -0955" 048" -08%4' -0873 0874 0823 089 0852 09% 096" -0.959" -0.963"
TDN 0.963% 0906* (0.082™ -0997° -0999" -0966™ -0,969% -0951* 0.46° 0902 097 0926 099" 099" -0982" -0 976" 0957

* **: Significant at 5 and 1% probability levels, respectively, n=18,
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Fae ANLdxd gEA s A4S 2 £FE Aste & 8¢ Ha
ATHE F, 1998 Sheldricks Lavendr, 1981).

A 5(1990)9 elatd frile YA FRAF, 94 74 72 Fde g
sleig ot AdeHe S/ UG 31gem, Toxopeus?t Boonman(1983)
< fralle A TN 23 AR, ¥ gebArta 3z, | F(1988)
< fAe YHELE 45, 9%, 247 3§ EAF T BE AL Hido
o, 2318 Yd5Fe F7IHAGn Basiy}.

2 AolA fale) 2PL 10X10m AA RN 713 AR, AN LEs}
WolRd me} P oz FarEn, ¥XS5, 2R, 9% £ 9% 5o 33
< AHAEI} Wold4 & ASA vevdn gled, ojg &2 Ade A4YE
=71 WolAd wel fAe FEAF T F8 AL HAsteige A F
(1990) % Toxopeus®t Boonman(1983)e] Hi19} UX= & 7oAt

NEAN7AA A2 3] B2FF Roivhe = F(1998), A F(1990)
o Eax Sled, & ARAME A7 dee AADErt Fotid] uet
gE5H 2 5(1998)7 @ F(1990)¢] 4= A7t /A9 M3 7R 9 4
FE @5t 2ae 9X§gg

Aol & fAE QAT Ago] FAstn F£FE Borke R1E gL
(Toxopeus®t Boonman, 1983: & &, 1998), ¥ Al&s|AE 10X 10cm A4]
TN 2= Aol a, FdFF R AEFFE Fovt A4 L=rt gojde
et FaR oz FAHAY, ol T Wik fAv Yy TN 2T A,

_56_.



AESFFE PolHrhe & 5(1998)7 A 5(1990)] Bt £ Aot
Az G2 Fie] F4 Hde FPETY ¢ ¢85 HHE F
FREF B vlAe IS ¢ 3n, YL dadlx A 9%
o3 A Boh(Z F, 1992). Trung® Yoshida(1985)& Atz atge] A A&
€ 718 543z 7|gde] oA n, 48T SV dHen, 2
5(1992)2 Sorghum-sudangrass hybrid®] A D7} Folgd ute} 2w
M 5 AL F7MEY 9t =3 Masaokast Takano(1980)« 3
Frol 9 S7ke AEAY 343 e 3@ dfa, fadtol

FoPA &3Eo] Astdtin Eandgitt.

2 AR A3 zuhidn 2ANEFS Aot Yo vt Zase 7
oot AR 2HEFFL AT Tt Woldd wet 232 A
o AR =T FHAA wet 2990 d FL S Y 2AREERS dolzite
Masaoka®t Takano(1980), & F(1992)9] Hus} & FAl Axlel Y239
o},
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3. EHFaAMl S uiRe] W, RE o ARD BiL

AFE} Zo] Z-¢3Fo] Ba(dzt 1,800m H9)), vl Fo| W2 3t
3 Eo Qojr A2RAld) mE (1-53) /A9 B&5, 7348 R 2B
g PR AFHE O B 27-35914 RAEHIU.

1) £BRE

A2EA o HE Pdfile] YRS AR AHe F 27, 28, 29 2 30
A Ee i} Bt

7V BAtE) 71X19) BEt 2 &K NIEE

wA9) Bl AR e A4 2 484 A9 Aske ® 2794 HE uie
2t}

% B s A9 e QARACE 180.9¥=2 1 #wFeH,
Ramon®] 188.142 7F} =it}.

fA el A7) AR e e AF Au P Hlste] Ad EAIBSTT golds
& RolA e Al &, AF AT E e 182.99013 2,
A A7 Bobdd wet /M2ly] AR 9] A4 187.042 =AFHEH, 5
3] ALEA T vlste] A7 AlH]FelA] 7R8L7] 7AAle] A oF 443t ©EE
Ak,

AEE SR E AF AT Ah BASFRde & Zol7t AN EF
of & YEF4 A Sparta’t 46.4% ¥lw3 ¥ Welglen, 1 thgo
E Ramon°] 45.9%3, |4HR3071 37.82 713 wsttt.
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Table 27. Number of days flowering and SPAD reading values of four rape cultivars
grown at five split N application

Split N Number of days flowering SPAD reading values
application Ramon Sparta Halla Youngsan Mean  Ramon Sparta Halla Youngsan Mean
1 185 184 182 180 183 45,0 456 38.5 374 46
2 186 185 182 181 184 453 461 387 e 419
188 187 182 181 185 46.2 46.4 388 3.7 423
191 192 183 181 187 46.4 46.7 392 379 426
191 192 183 182 187 46.5 47.3 39.1 81 428
Mean 183 183 182 181 185 459 464 389 311 42.2
L3D(G%) (D12 (202 (305 (4) 13 Mo @0 @G0 409

&) I SN O

(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

W) BR R EER

A2EA ) we A9 2% R ZAA79] dzte & 2844 YEhi

AafAld o2 £58 P 232 Sparta’t 164.2en2 7 Aew, 1
th52 2 Ramone] 159.0m% 3, B4l 149.2cn2 71 &Sich. 2732
43] FAIFN FF Ha 162,52 7HF Alen, AL EAI357) Ay
et FobAle ZBEgelAt. Ad BAIZF7 7MY €2 53 FAFAME 274L
161cm2 Hlw3 71 @Welglovh, HA&d 43 AT vt 2732 #& Hol
ATt o]E BAF Tl Fol @ Aol YT

F%) @& 472 Ramon¥ Sparta?t 2} 1.6enZ ¥l 24 F& Ho|%]
o}, gepgafel dARAE 42 1.4mz AT AAAY] Wile A4 B
A3t Botd & Folx & Aol 53 AT 1.7anHE He] A
& BARGTE FEBE 7ol AA A% A7) 23] A7 AR L &
7t 1.4cem2 VERETH

_59_



Table 28, Plant height and stem diameter of four rape cultivars grown at five
split N application,

Split N Plant height (cm) Stem diameter(cn)
application Ramon Sparta Halla Youngsan Mean Ramon Sparta Halla Youngsan Mean
1 153 157 139 140 147 14 1.5 1.3 1.2 14
2 157 163 140 143 151 1.5 15 14 13 14
160 165 160 1562 159 1.6 16 14 14 1.5
163 169 162 156 163 1.7 1.7 1.5 1.5 1.6
162 167 160 155 161 18 1.8 16 1.7 1.7
Mean 159 164 152 149 156 16 1.6 14 14 15
LspG%) (D11 20 (0 @11 Mol (201 (BINS (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

[S1 TSN Ib )

(
(
(
(

oh) R otiEr R 3R

A2EA o g o] AATF BAF L Foel B3 F 29004 B nis
2.

FEAFE 43 A7l 3 8E 15.002 7P Bk, A% AETaA
€ 13.9702 7t AUt FFE FEAFE Spartazt 19.3/02 7% B@hL
o, #RAe 11.1AR 7 A

A5E 2 BAT 7hl) 30.2~31.4702 & Wt itk 3 W 45
T Spartazt 32.37/1% 7P @sten, @27t 29.470=2 AL Heljla, 7
B 229 d4E 30.2~-31.2712 ¢ A=Y
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Table 29. The number of branches and leaves of four rape cultivars grown at five
split N application

Split N The number of branches per plant The number of leaves per plant
application Ramon Sparta Halla Youngsan Mean Ramon Sparta Halla  Youngsan Mean
1 12.4 190 112 130 139 307 316 205 297 304
2 13.0 187 110 132 140 301 319 28.8 29.8 302
13.1 190 111 13.3 141 35 R2 29.3 300 308
149 200 112 13.7 150 318 330 291 30.7 313
13.8 200 111 138 147 319 329 298 310 314
Mean 13.4 193 111 134 43 312 323 204 302 30.8
LSDG% 12 @0 @0 @12 Mmo3 @02 (303 (404

[ &) I SN L

1) Between cultivar means

2) Between sphit 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

(
2
(

7h) ER 9 ¥HEE

AnEA e A9 9% € 9429 dsle ¥ 30004 FAHUCL,

FEo wE W 32 Sparta’l 33.6712 vz 2 Ao, FFA7L
31.0cn® F2 oAtk FAL 43 FAIFAA 34.3mE 7P Ao, 53
EAF7F 32.0m2 Felm, 35, 23] BAT, A% AT 42 doAle
737kl ATt

HEo Hzlz gAe] dstsl fARE Aol 43 ZAFAA 15, 1m2
¥ "olgle, 7Ie AT HEL2 14.2~14.TnE V&3 ZFe|UT
E29 97 Y%L Ramon©] 15.6n& 7H¢ A1, Sparta® 13.7cnZ F&

Ho| i},
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Table 30. Leaf length and leaf width of four rape cultivars grown at five split N
application.

Split N Leaf leneth(cn Leaf width(c)
application Ramon Sparta Halla Youngsan Mean Ramon Spata Halla  Youngsan Mean
1 27 39 20.8 301 3.1 155 133 150 129 14.2
2 329 320 309 31.3 318 155 136 152 130 143
30 21 310 314 319 15,7 136 15.2 14.0 146
339 395 319 320 .3 16.0 14.2 153 150 15.1
330 326 31.3 31.2 32.0 151 136 15.1 14.8 147
Mean 331 336 310 312 322 15.6 13.7 152 14.0 146
LSpG% (101 202 (04 (4)03 o5 @0 @G0 (405

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

ol s W

(
(
(
(

2) KB B
AxgAe) He JolfAe YA5T, ABSF, ZUNY5SF L TDNSZ

S A AAE E 31, 32904 He die 2

7h) FA D ik

Al Mol 2 ABSY WSS 2W F 310 vhepyo,

A2BA| 2 F3¥ WP 10aF ol $FL Spartart 8,018k 713
BWeta, 1 thE 22 Ramone| 7,740kgel 3L, FHFA171 6,404kg 0 2 Fas
Stk 10ad A9 Fe)5@e 43 BAToA 8,249k 7FY Bgton,
53] ¥AT 7.903ks, 33 BAIT 7,743ke, 23] BAIT 5,027ke, AF A|H7
7t 5,662ks €92 FasE AFoled, o de HA Lt AT
(P€0.05).
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EFF5 W FA9 Y 10ad A ESFLE Sparta’t 1,663k 22 71 B3k
ovj 1 tF22 Ramon©| 1,580ke?|AR, G477t 1,353k 2 718 A
At 10a? el A ¥ie 10aF FdFde] Bae} fA e
A, 43] A FolA 1,740ke o2 71 BWka, 1 thl2 33 BAIF4 5%
BA AN 242t 1,623, 1,642kg0.2 Hl&:dtQ o}, A% AlulEAE 1,217
kgo & vl A, ol AT A= FAX7E AAF(PC0.05).

Table 31. Fresh forage (FF) yield and dry matter (DM) yield of four rape cultivars
grown at five split N application.

Spltt N Fresh forage vield (kg/10a) Dry matter vield (ke/10a)
application Ramon Sparta  Halla Youngsan Mean Ramon Sparta  Halla Youngsan Mean
1 5642 6043 5502 5047 5550 1,215 1251 1245 1070 119
2 7143 7553 6790 5987 6,88 1392 1546 1461 1,214 1,418
3 8443 8643 7232 6975 7823 1708 1835 150 1478 1640
4 89%0 9310 7412 7108 8220 188 1916 164 1517 1734
5 8810 9220 7032 691 791 1791 1909 1510 1,428 1660
Mean 7806 694640 6806 . 6404 - 7202 1593 1691 1480 1353 1529
LSD(5%) (1) 1925 (2) 294 (3) 658 (4) 199 8 (1) 54.3(2) 366 (3) 819 (4) 884

(1) Between cultivar means

(2) Between split N application means

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

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

W) HEBE %kE % TDN KE

A9 =Hd g TDNSF ¥sls ¥ 320 bl

HAagA] Mg F54 9Nd $%E Spartart 53 B FolA 281kgo &
7% =3, Youngsan©] 163kglE 7% @& Ho|th Ramone] wHia
THE ¥ FL Hollovt, HEd Spartad) TA Fako] wlstH We W

ot 10a% ZHHd e ALRAINGI} Zo18) Bet AREoz 27
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sl Aol 5ARATANE @A F3Fo| 221kg2Z T HEot A
SBA7F Aoe] Wtk FAA R YolAA 13 BAPIME 124kgo 2 v
& Helict.
Fof whe 7ha3t G F%HL Spartart 1,216kgleE 7HF Bgtew, o
222 Ramon 1,129kg, Halla 899kg, Youngsan 851kg «2.2 Ao|R
ot 7t R 2% (/10a)E Aed Gl paddisie} vl&d Ao,
53 A TolA 1,021keg, 18] BAIFAME 677Tkg22 EAIRF7} Ao o}
7 H3AF o2 oAl 2% e

Table 32, Crude protein (CP) yield and total digestible nutrient (TDN) vyield of
four rape cultivars grown at five split N application.

Split N Crude protein yield (kg/10a) TDN yteld (ke/10a)
application Ramon Sparta Halla Youngsan Mean Ramon Sparta Halla Youngsan Mean
1 136 143 119 97 124 691 726 6% 595 671
2 174 197 146 120 159 813 917 8% 713 816
227 255 159 149 198 - 1038 1125 881 845 a72
265 274 177 158 219 114 1210 949 883 1,049
259 281 180 163 221 1129 1216 889 851 1,021
Mean 212 230 156 137 184 %5 1039 &7 i 907
LSD(5%) (1) 180 (20 (30 (4) 18,0 (1) 384 (2) 22.7 (3) 508 (4) 578

g s W

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

(
(
(
(

3) HHpS ML
ALFAC] w2 el zoid, AW, 24/, ¥, NFE ¥
TDN &9 ¥5E A¢ Ao & 33, 34, 35904 B nie} 2o}
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7h) MEHE 2R M EE

Ao zawd 2 2Rk # 334 uebdTh

ALEA we F5Y 2uwad ¥FE Sparta®t Ramono] 42 13.4,
13.1%% 71 wkow, debgalsh 94aA7t 242 10.5, 10.1%=2 #*& ¥
olgt}t. AAEA w2 fae 2THAL AF A¥|FA 10.3%0° Aol
A BA S5} F7Hd el AAF o2 FvhEo] 53 BAIFAIME 13.1%
2 F7pEgich

ALBA HE 2 WHE Fudel Wate % APl =
ABA TN 4.2%5.00F, A BARS7E Z7HE6) vt AR oz i
o] 53] EAFAME 5.2%2 ¥& Holflth FFYRE Sparta (5.1%)7F =
3, kRl (4.2%) 7t Sskeh,

Table 33 Crude protein (CP) and ether extract (EE) of four rape cultivars grown
at five split N application

Split N Crude protein (%) Ether extract (%)
application Ramon Sparta Halla Youngsan Mean  Ramon Sparta Halla Youngsan Mean
1 11,2 114 96 5.0 103 40 4.3 41 42 42
2 125 127 10.0 94 11.2 42 45 40 4.1 4,2
3 133 139 10.3 10.1 11.9 5.0 b1 44 46 48
4 142 143 107 10.4 124 53 5.7 43 49 51
5 145 147 119 11.4 131 54 5.8 4.4 51 5.2
Mean 13.1 134 10.5 101 11.8 4.8 51 42 4,6 47
LSD(E%) (D07 ()0 @O0 @07 o2 @02 (3)04 403

(1) Between cultivar means

(2) Between split N application means

(3) Between spht N application means for the same culttvar

(4) Between cultivar means for the same or different split N application means
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uh M R OISR

AL BE FAe 2R L 23] FF dste F 3400 vERIHL

ALEA G GE 2% Wil A 2AUE 9 FAe] Wstehe v
o] AgoiglEd, AF AluFdA 33.2%HW Aol A BAHFI F7HHA
upel Aald oz ZaHAYn, 53] FATFANE 30.4%E WobAe Aot

EFEEE GARAE 32.9%2 F2 Helglen, Sparta’t 30.9% =% Hlmw
2 we Holgirt.

Z3)§o] Wzte AR WSk} Hlxd AYeiATE. F, AF AlH| TN
9.0%R9 Aol Ad FAIRFTL Wolgdl utel HAH 02 FaHo 53] EAIT
AMe 7.9%=2 7% @it

34 w2 23 g Azl dehAs A7 AL 8.9%2 ¥ Hol
len, Spartat 7.8%% R Helith.

Table 34. Crude fiber (CF) and crude ash (CA) of four rape cultivars grown at
five split N application.

Split N Crude fiber (%) Crude ash (%)
application Ramon Sparta Halla Youngsan Mean  Ramon Sparta Halla Youngsan Mean
1 335 323 332 338 33.2 86 84 96 93 90
2 324 320 330 334 32.7 82 80 9.2 91 8.6
3Ll 308 329 33.1 32,0 79 7.8 8.9 90 84
30,0 300 320 324 311 78 74 8.5 88 81
291 25 313 316 30.4 7.5 72 83 84 79
Mean 312 309 325 329 319 8.0 7.8 89 8.9 8.4
LSD(6%) ()02 (201 (3)03 (4) 04 M02 (2002 (NS (4 NS

ar b W

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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t}) NFE 2 TDN&&
$lel NFE ¥ TDN##He] #ish= # 350 Jebic,

Table 35. Nitrogen free extract (NFE) and total digestible nutrient (TDN) of four
rape cultivars grown at five split N application.

Split N NFE (%) TDN (%)
application Ramon Sparta Halla Youngsan Mean  Ramon Sparfa  Halla Youngsan Mean
1 427 437 43,5 436 434 569 58.0 55 8 b5 1 6.6
4217 427 437 4.0 43.3 h8.5 59.3 56 2 560 515
427 424 436 432 430 608 61.3 572 h72 59.1
4217 425 45 434 433 621 63.2 51,7 583 603
43.5 428 440 434 434 63.0 637 58.9 h96 613
Mean 429 42 8 439 43.5 433 60 3 611 572 574 590
L3D(G%) (103 (202 (305 @05 103 (03 07 @07

1) Between cultivar means

2) Between sphit 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

Gl o L2 D2

(
(
(
(

#2e] NFE 2 TDN#% #isle & 35904 B vie} 3o}

ALEN e F5Y /M4 AR FBaA7)t 43.9%2 7P BSkaL,
G 7L 43.5%°1, Ramon™ Sparta”l 2tz 42,99 42,852 WA e}
W 7Hd ASER2 EAI3eI 0l wet 33 AR = Evsltior 2
adte %S 2Pou R A vehlA e gtk

7bEh G FFE BARST 16 niet FUlEe Ao vehten,
13] EAI2A 56.6%14 53 BAIFAH 61.3%2 Foburh. 24 stast
FE T2 Sparta®t Ramon®] 61.1%% 60.3%2 E2 Holx, 4]
o} FAFAIE 57.29F 57.4% = @3k}
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4) FERHS HHRR

7h) EMel AR

HAAFA | WE 7 FA%Y A2 X 36, 37, 38 § 399 YERARITE

Ramon®l $lo{A 2738 AdeF, zdWd £ TDN % F¢ FAd:=
NER FAT Ao FBE, 2AF, 2ATE o A3 vehinh. AL
ZAF, 2AYIHE =R /T Fo FBe vEen, FEAFe 937
frold Aol 48g vehiic

A Fde AETE, 2uNd ¢F TDN £33 152 fo3 FJg4#e
Holn, 24+, 2AIE Fo 4aS vehdth dBFHLE HdrFHR fA
@ AFS HQn, 2993 $%L TDN &%, 2did, 22 els 152 &
A% Ao AdHE vEdd

TDN 32 2ehid =23, TDNIE =2 o Ao 4#E veyl
3, 2AMAe AL AT 222 {03 o] 7S YT

Spartadl] 1A 232 HdF, AEFE, Z2ud £33 32 {F94F
A9 BEe vEbllt. AAREL FEAF, 49 2AEge /ol Ao 43
=, FEATFE G 24 93 B9 4B Ve, 49 2R
TDN# = =2 Fod Jo] 4dE B, 93 9453 3o 43L& ekl
c}.

ot

d5e AR5, 2AWA £ TDN %, 2ods nE2 o8
ABE, ABSFE JA5PH SAE JBUAE e

2d9d 932 TDN %, zedst 322 {8 Fo Jag, 249,

oX,
o
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TDN 4%& zgwa TDNI}= 22 Fo3 Ao Jus, zeidL =
A, TDONTH= Aol A8 dehdon, 248 AT 122 /2T 39
47 e

ghgaiol sloid 24 2R o] 4RE, AL 59 49E vE
you AAAL oA 1:2 {97 Ho AT e,

G AESE L TDN £33 152 Fof g Ao ARS, &2 AETH
T e 4H-E vERih

Al FHFe AESsH, ZHNd 3% TDN 3% Fo A#s, AEFFE
Zuld £ TDN $%%4% 39 433 Jveido.

ZoA L 244, A R 4#S, TDNFAe 122 /g Aol 4
g velgen, A4S TDNH X2 fog F9 43S vl

GAHRA o) oA 2L AdgRE AEFHE, 2998 £F TDN F%He
Ao g vehlt. 4332 9%, 289 dE, TDNHE 22 o3 3 9
g el o], 38A¢E 44, TDNT 152 /o3t A9 4ig, =4
., AT E 59 AdE JdErUT.
$2 TDNIHe 122 /o3 9] 482, 2ARoe 1522 73t 79
ATE VERlon, 4L 2wy £33 AESLF, TDNIAe 9] 45 B

o2

o3 Aol Aoe Y.
zuude A%, TDNHE 3o 8L, 244, 249 2o 428

Yepdon, 2A%e TDNT REE 2§ Fo 4L vephir},
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Table 36 Correlation coefficient between some agronomic characters of Ramon forage rape grown at five split N

._OL_

application.
SPAD
Charadters Flowenng reading Plant  Stem  No,of No of Leal Leaf FF M cp TDN op - F cA NFR
date vlaes height diameter branches leaves length Width  yield  weld  yield yield
SPAD reading values 0 g52°
Plant height 0954 (.94
Stem diameter 0.966" 049" 093¢
No. of branches 08%* 0783 0882 078
No of leaves 084" 097 0795 0837 0686
Leaf length 0719 0623 0743 0546 0942° 0557
Leaf width 0066 008 0187 -0144 0412 0079 0.68
FF yield 0.920° 0069°" 0992* 0918° 0820 078 0682 0172
DM yeld 0.958" 0.988" 0988 0925 0852 086 0725 0210 098"
CP yeld 0975" 0988 (992" 0055 0B6T 0B8R2 0TIT (0.145 0.983" 0995%
TDN yeld 0.966" 0992 0987" 0944° 0850 0878 0708 0162 0983" 0998 098"
CP 0.966" 0.963" 0984 0580™ 0837 0798 0644 000 0973 0966™ 0984" 0975"
EE 0971 0996 095° 091" 085 0825 0638 006 09%4* 00962" 0.986" 0990 0964
CF 0976 -0.965" -0.951" -0398™ 0796 -0853 0577 0.092 -0937 -0946° -0.970 -0.962" -0.987* -0.914"
CA 09%* -0.953* -0.942° -0983" 0719 0787 0490 0.145 -0MT 0930 -0.951" -0.944° 0982 09507 0.984"
NFE 0564 0507 06413 0707 0211 0505 0020 0782 039 0401 0469 0450 0568 0540 0668 0668
DN 0974" 0985 0,069 0088™ 0803 0868 0606 -0.020 0962 0971 098" 0982 09%0™ 0.988™ -0.99%5" -0.983" 0606

*, " Sigmfieant at 5 and 1% probability levels, respectively n=18,
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Table 37. Correlation coefficient between some agronomic characters of Sparta forage rape grown at five split N

application.
Fl SPAD No of  Leaf Le F (B cP TDN
Characters owenng - ding Plant  Stem  No of o o af ¥ cp . oF ca NFE
date , height dameter branches leaves lengtt wdth  yelg yield yield yield
vlaues

SPAD reading values 0 916°

Plant height 0 884" 0858

Stem diameter H 957 0956 0783

No of branches 0.950° 0801 0703 o3

No of leaves 09%4™ 0911 0927* 093> 0918

Leal length 0651 0322 0634 0417 0659 0680

Leafl width 0719 0494 0833 0490 0616 0773 0833

FF yield 0892° 0907° 0983™ 0839 0712 0925 0529 073%

DM wield 0805 0895 098" 0827 0684 0902 0482 0703 09%"

CP yeld 08%* 0924° 091" 088 0726 0.921" 0479 0679 0995 0957

TON yeld 0.908' 097" 0967 086 0736 092" 0510 0703 09%™ 0997 099"

CP 0898" 0847 0952 0884 0728 0920° 0438 0645 0991 091" 0997 0.595"

EE 0.985% 0941* 0004° 0965™ 0.906' 008! 0576 0678 0935 092%6° 0948 0952 0949°

CF 0 069" -0.958" 0878 -0978™ -0888* -0962" -0491 0603 -0.926° -0.921" -0.M7T -D8 -0.952° -0995"

CA 0.962% -0.982" 008" -0.48" -0845 -0969" -0.491 -0.650 -0.950° -0.991° 095" -0553° -0965" -0.97™ 0.972"

NFE 0521 -053 -083 -0416 0299 -0600 0373 -0671 -0.840 -0849 -0808 -0808 0791 -05% 0518 0.6
TDN 0974 0957 0930° 0954 089 0979 0545 0679 096" 0951 0976 0972 0972° 099%™ -0.992" -0.98" -0.655

*, ™ Significant at 5 and 1% probahility levels, respectively n=18,
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Table 38. Correlation coefficient between some agronomic characters of Halla forage rape grown at five split N

application.
SPAD
Characters Flowering reading Plant  Stem  No.of No of Leal  Leal FF DM cP TDN cp - oF ca NFE
dale daes height ciameter branches leaves length width  yield  yeeld vield yield
SPAD reading values 0.919
Plant. height, 0691 084
Stemn diameter 0.881* 0.898" 0728
No of branches 0327 0145 026 -0105
No. of leaves 0760 0578 0612 0331 0739
Leaf length 0738 09%* 0792 0784 0070 0273
Leaf’ width 0320 0624 05% 0346 0157 0144 0847
FF vield (520 0819 0809 0689 0241 0104 0545 087
DM neld G600 085 0RWB 0682 -0105 0184 0975 08% 098"
CP yield 0815 090 084 0927 -0074 0452 093¢ 0627 0897 0898
TDN yield 0683 096" 0816 0710 -0073 0293 0980 0827 0978 090 0950
CP 0830 088 0716 0971 0068 0609 0641 0145 0510 0547 0859 0.656
EE 053 0659 0930° 0628 0263 0681 0528 0217 050 0576 0725 0657 0703
CF 0942 088 0708 -0970* 0104 0704 0690 6202 0546 0565 -0858 0669 -0967" -0843
Ca 0870 090" -0882" 092" 0001 -0565 -0877 0502 081§ -0821 -0.987 -0.893" -0921" 0761 0925°
NFE 0882* 0907* 0541 069 0326 052 082 0663 0658 0761 0767 0779 0549 0368 -0711 -07%
TDN 0843 0873 0851 0956 0034 0662 0723 0210 0672 0661 0918 07l 096" 0828 -090* -0966™ 0613

* 4%

. Sigruficant at 5 and 1% probability levels, respectively n=18,
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Table 39. Correlation coefficient between some agronomic characters of Youngsan forage rape grown at five split N

application.
F SPAD Planl  Ste No of No of Leal Leaf FF oM Cp TDN
Characters owerng reading an m oo e CP EE CF CA NFE
date ] height ciameter branches feaves ‘length width  ygd yield vield  yieid
vlaues

SPAD reading values 0.916"

Plant height 0781 090"

Siem diameter 0919 099" 0874

No of branches 0834 0982"™ 0914 0958°

No of leaves 0.79%  0965* 0869 (959" 0984

Leaf length 0564 0644 07 057 068 O0B47

Leaf width 0705 0919 0979" 0898" 0.952" 0.935° 0697

FF yield 0747 0831 095 G788 082 0731 0819 089

DM yield 0690 G678 0938 0733 077 068 0909° 08%  0.995"

CP yeld 0832 0931 0983 0906 0917 089 0785 094" 0973 0950

TN yield 0748 084 0971™ 0812 084 0770 08% 099" 098" 0992 0.982"

CP 0911 0981 0889° (996" 0942" 0943' 0537 0903 0807 0751 0919 0827

EE 073 0929° 0933 0938 0938° 09% 0528 0972* 0797 0755 0903 0830 0.7

CF 0.893* 0991 -0861 -0.994™ -0.974™ -0981" 0542 -0903° 0757 -0.703 -0.883° -0.786 0983 0939

CA 0930 0985 0828 -0996™ 0948° -0955" -0509 081 079 067 -088 0764 0985 -0909" 0.5%M"

NFE 0238 0439 0605 -0480 -0437 -0463 0233 0668 0597 0581 0612 0604 0545 -0.701 0439 0405
TON 0850 0.980" 0.905% 0088 0968™ 0979 0530 0%2* 0790 0739 090" 0820 (988" 0.978™ -0.989™ 0 976" -0.567

* **. Significant at 5 and 1% probatality levels, respectively n=18
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4 % B ] AR dee AT HlEe] ZAAFI} Bopd
o ma} zolxle AUt F, AFAH T A i3] AR 9] dE 182¢
olAert Adk EAIZ LI Wolde wel i8] 7R doe 187HE RAR
e, 53] #A|7d H|3te] AFANFAN A Fe of 490 EFHAUG F
FE2 = GAAZE 18092 7 w3 o], Ramono] 188¥=E 7FF =3t}

2%, FEAF, 99 L 4374 59 £ Az FARF7 Bopdl ne}
FAsIAcd, £% HE 232 43 EAFNA 162.5mz 7HE Ao, o
t}go2 53 BAIFo)A 161.0cnR1, #AIRF7F Ao o wey 232 Al
Aoz Fopxyor. AABAY B F5E 2742 Sparta’t 164m=z 73 2R
X, 3 922 Ramonel 159cmfien, FitFae 149emz 713 &sict.

A9 Ad R AEFRE A& 25ke/10a2 st 53R vre| ZAISI+
o, AFAE Tl A P 5 5,662ke/10a, DEFHF 1,217ke/10a°I U2t &
ANBE7 BolFe mel HAxpF ez F7EAR, 43 BAFAA Y BdpHe
8,240kg/10a, BEFHLE 1,740ke/10a 22 F7HEIRA}. 53] A PR ¢
F(HdFF, 7.903ke/10a; BEFZ, 1,642ke/10a)2 ¥InA B2 WL
U A 43) 2AI79] % vIshd A2 Holtt. 0|8 A2 A AlF A
Fo| %] B (FMNE 1,.800m W), SRIFEFCZ AL 4o} B
4 3 4% Fo A3 ¥ag fdHe]l B2 AYo=Z(Patras® Pinzariu,
1983), EAldl sl fafo] Ak o] 4EES ¥Y 7 AVGH 79" Aoz
AZHEH(Cho &, 1998).
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fFAE o2 ARFE] HlEe] FH)go] u)¢ e el ol LT HFE
u)$- ¥7) W] AAEAlY 93ty A9 F#FE FFANGE Hauk B
(Cho %, 1998: Songin, 1985: Sinyavskii §. 1985). A F(1995)% f
Aol oM o4t & ZEle A% 7w stn, AL HEE 1/32 7HE, ¢
WA 2/3% 2~33 2 Yol EAlEe Zlo| %3 IR Bad bt 3
3., Patras$}t Pinzariu(1983) %= A& 3E9] A 3= 7493 EY =4
o we} £ 7kl AA FFE A A Hed, AZAGA e AL AHFE
5~Tkg/10a, 7A%%o] B& A QM & 2Tke/10aS 7%} 2~338] FH|Z &
ANEEE "yt dESFFHol MY Bidn st =¥ o $(1998)%%
Edwards(1966) $& SudangrasselAl, Johnson® Cummins(1967)& £
FoilA, # F(1989)& &FoA AL AR T gty 2~33]=2 o
BAlshe Aol dE4%HE 59 F don Easii.

2 AT di FAIZS7 ol uel Joswkn 21 E5Fo] vl =
< e vehta e, olek B AdE AlF AHL Aol Ba, 3t
IERA daH g %] W2 AYQo)7] W&o i efste faie] A
& ol 8HEE Y 4 AW W2 A= YEct

FotmAn zANHFE da BARG7E gotld wet $7HE 1, olge
W2 24fe} 2 EFEE oAl A2 d8jA3 3tk Cho F(1998)
& Sudangrass®l, Harms$t Tucker(1973) 2 323 AlaiBdA &
(1986)& FralolA Aa RABSF7T Bolel uie} fale] zdWidgF 52

Z7HG 2448 %e Roliga B o o

_75_



olA}e] ¥ AlE AFE Hol A|F AY EY, 7|4 Fo] dAzAs M ALA
ALEE fa) Auialole Ai 20kg/10a2 43 2 o] BAIERE o] AAatAdol

2 AdAIRE AT F S Ao Hwuddh
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V. % & % %

R & #AE AMAGe] BF, A4 S BA2AT EF, AP vz
Al Aol Tol welibyel wet g A% Ak 2A e veht
2 YHCho 5, 1998a, 1998b: Sheldrick®t Lavender, 1981).

Toxopeus®h Boonman(1983)€ #31e] SFATT Fetdss FEAF,
A% Fo) Bhe BaHE APeIY o}, FAFFe Ftucdn YRR T
1990), & F(1995) % #A9 FEFHL2 800~900g/10a%A =23¢= A1, #
dFRE B MolRont T o 4% 1 olste] FHEPAME 24T FobHL,
Fdsas Za"dn s9om, Sheldrick?t Lavender(1981)% #3x ot
ZFUEd] ofsjo] AL B BIAA S} FEo WA Ffolst @ A
ehdthn B assich(Berndonk, 1982).

B AGIME 23 39 AnPoN 1 Ao, Ao L ARSI s
4 ge Ao vepda g, oo 2 Aol Wk B AP Ade 1%
7 we A9 (@E 300m)e2M ALE FHld 39 ATl Ao @
AR ¥Y 4 U7] WBolekn AAHJTHH 5, 1987).

Aol § ALRAES DY 2 GFFE BolA D, ZONA A PFEL
Z7lEte MaE o 2 AYdNE RE E3o| 29y =xYue
A7t Boldlol wet FAH ot 24 fo 2R AFL 238 FauY
e, HEYG7 Ao 5% 2RNAT ZAGFFL Yol L, 2H R 23]
e FolXthE Z(1991), Masaoka(1980), Trung 5(1995)2] B 1.8}

[Sid
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2 ZA dnete A EE Aol fA1E A8 e A ARZE A
T BFHF7E B2 Pl 2eiA-L SV 2AREES Holilthe Ea
= ged, & 519953 A $(1992)& AT, & $(1992)& 3
T ALRZEA A, RFRAFIE A E5E 2NN AR doly o,
FARTFE SVt 7159 71540] Yot Eag b glct,

ANEE7E Fotzlel w2t fa9 7As7] 7R Y471 RolAa, FEASF,
g 59 dde Jidldxe Aoz d2iAn YrHSchukking, 1984). &
ANZoM e A7AA] Ao FeHAl F 2 FFo] A4L=rt Foldo o
2t @SEHAT, FEAF, 5, 2374, 9% T4 EE 34E QLRI "
Holl ma} AR Ao vehdn led, #3019 BFL et ol wet 2
T #do] fAsIth: 29 4(1995), ¥ 5(1990), Toxopeus® Boonman
(1983) ¥4 Hust ¥ A} A#ge A5 AUt

Ael& fAle EHAA AHd 9 AELEFo]l FUHEHAT # F(1990),
Toxopeus®t Boonman(1983), # F(1987)9) ojstal Bas et ¥ Al
A% Sparta, Ramon 59 BE FFo| 10X 10cn 4T ol R HES
Fol Bken, LIt Yoo uiet Hd & AEFFL HAxHoR i
3k ZEelAed, olst 22 A% A F(1990), Schukking(1984), Z &
(1986)°] B3 A& falle DTN Fde] 713 Bttes Ras 2 =
AF Aztebe g s},

FAe dagt vt oA AR oD, FEFE el Weld
o mEkA 24 froh 23| EFe] F71H 0 Yol AIREAC] ol Aoz ¢
2232 9 Cho 5, 1989).

_78_



2 AR 295 2A YIRS AL Yol hel wat gxE oz
Fadga, 2449 232 Fe ANLEA F8 w288 F99
t}. olsh @& WEE Cho $(1998), & $(1992)9] Bas} ¥ 2A} Astshe
A Helg Atmagel BAN AuEFdel PAHETE Rue
Trung® Yoshida(1985)7} Italian ryegrassollX, 2 5(1995)¢] Adi5F
AA, & F(1990)2 HATUAM, & 5(1992)2 Sorghum- sudangrass
hybridseld W45 2RNARF 5 ArFdo] PyueY, 2HF
2HRPF] F7el 7t3e] s134E "olmdAdn Ead b Am,
Masaokas} Takano(1980)% ol AR2HEe WE Z7He 4 BA|9) B4 o
e =SAYOR YadFFe| FobAA 39 15N Woj=W Wt ohy]
o a8le¢ AT B u Ut

A2 BARGE Bobdol we} S0 ABI] AX 9 D57 ROl AN e}
29 o]§/1E FojW B oplet 49 AW FAS FUAIE Aoz
4214 At (Boxem, 1967: Burg, 1970).

Jung F(1984)° 5He, Hel§ R A2MTE 232 vl BB
& Wrh %ol FEAtn gom, fh F(1991)e R Yeid A
(15ke/10a)% 1/3€ 7192 3k, Uwixl 2/3% 2812 thre] BAISHE Aol
AEE A2 AN 5 doim Rad ol A B AP E Aa ABA)
Fol Hlstel BE o] A] 7N Y57t 49 AR RolFon, FEAS,
A%, 4% 39 BE YL AN} Bl ua} $Asgod, 2Be 4
3] BATNM 162.5m2 744 ARer, 1 heoze 53 EATFIN 161
93, $ARGTE Aoj Yol meh PAA L2 FobAh olsh e Wele A4 B
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NBp7 Boldel weh fale ASS FIAUvtE Boxem(1967)%
Burg(1970) %9 Exnst ¥ 2Al 2o} 22 HFoiArt,

e 384 F A AL BT v)-¢ 23(Sinyavskii &, 1985: Songin,
1985: Harangozo® Harangozo, 1985), ¥Al¢] o]t 43 FlAZIthe
B 3% @t} Patrasel Pinzariu (1983), Jung $(1984)& Ad& #3l= 2
4 232 o] BAlshe o] 3] vi¢ Bdtin dtplem, H(1995)L
fale] AAAH L 15ke/10a$ 1/3& 7[HI2 3l3, 2/3% 232 o] £4
gz Aol Hulo Ad 2 AEFFE &8 F Yda %R, Patrasst
Pinzariu(1983)« A4EA] &3¢ 2-7%3 EF=dd e} Adgd I
FES YR A =Hed, A2 AQedA e 5~Tke/10a, 7HFFo] B A FdA
T 27ke/10a5 232 iy £AHRE Wot Ad R 285Fe] 7P g3t
3 B dgr}.

B Ao AiH 8-S 25ke/10a02 3] 53] ZAISIAS wole 43 £A
TFolA A 9 AEFHo] 7Y Ben, 1 a8 53 FAIFIAL, FAIBSF
7t Aol met %2 AUt o|9 Fe AR AP A HQ2 Aol ¥
2, HE #AFe] B2 FEGeRAN AP ol {9 Al o]
FEe =Y 7 JAEd 7I0E Ao R Ydn)

A ARAES] AaEA 4% $£2F U= Johnson™ Cummnis(1967)
T S5, % $(1989)2 &%o)4, Hrams Tucker(1973), Stallcup
5 (1964)2 27} AtnZEo SlojA A EA RS Bole uet B4
< FoEda Eug = 3o

Ad BARSTE Bobdo] e AaBe ARE BY 4 vk Biw
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s1th. Berendonk(1983), Sheldrickel Lavender(1981)el olatd AAgA|
e #A9 2uE 59 ARREAY 3A 9%S 9AA o s,
Kay(1975). Murphy$t Smith(1967)& R4#Ald ue} ALa2E Aol 2
A ALgge FAIGR digen, £(1986)w AakAld wet frA) el
FOMAELS g, FAFTFL It Lugdn. & ARdMe BE
FEol =AY ZAWEEE AFAN| T v]ate] FARGTE Fopd o] whet
AR7IAE BY 4 vk Kay(1995), #(1986), Murphy$®t Smith(1967)
T Euet & A stz gAY olek 22 47 A Mill F
(1964), Z $(1998)2 Sudangrassol|4l, Stallcup(1964)€ Orchardgrass
T 23 ARZAEAN AARA Y wE AR E 5Y F Avdn Eud
v} it}

ol de] AR FEsty B W, AF AQF Fo] ArFol Bn(FFRERE
1.800mn We]), Hl& &80 BL B Ede] glojA frafel HuAldle 3
H AobolA, AdEe 10X10cm A FolA o] vis @it agln, 2
& AlHlE 20ke/10al2 3] 48] EAlA Hd ek | AEFHF R FH0] &
T ZARE AAY 7 e AoE AdEAT, fAe FF Fole Spartart

AT AGoA Awslzld] gelsta, $3g0] § ¥ FFE AlmFHATH
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VI. B ®

2 d7e AFEY oM Aoe, A4dx @ AL e BE Yd /A
o A& - FF Y 2AES 73] A8 Ramon, Sparta, $eHral 2 g4t
F3l T 4FF S FAI8 1996 1087 19974 69714 st eH, 1
Axg aopsid oy B

L. Falgiere e 4] A% - 5% 2 2L W3}

1) 7h&7] 7R 8] d4e Aozt Bebd el et RojAe Adelct. 2 A
rellA FFE MEVI7AR S A4 Sparta’t 191€92 7B} A,
Ramon 189%, d4Hfal 188U R Fo|ow, dehiai7F 180.3€ 2 &
k.

2) 272 39 AoT7dM FF W 155.3mZ M A%leH, 1 vhger 2
" Aol M 150.0engd 3, 58 Hotrelre 131.8m2 #sich Z+ do
ToM EFFE Hd 2L Sparta’t 153.6mZ 7 AU, KA}
133.6cm= #skrt.

3) FEAF, A4, 947, 9% 59 22 oSt Wopd o wet A=A
L2 Az, FFEEe Z4 FohrolA Spartagt Ramono] #5754
3, A7 Az

4) 10a% A7 39 AuhpolA 7,644ke 2 713 Wkot, 71er Asg
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AMe Zasirt. 10a% dEsF, 29NE % 3 7kast 4% FH=
e 2 AU, F5E 1027 AdoE, Ax5F, ol 4%
3 7tag FE FE2 24 Aot SpartaZt 7P €Wk, @A b
At

5) g4 SHAE 1% AuTodA 4412 7P &2 Hejdev, Ayt
Botd wet AR or Z4HA5, 58 HopolA 41.322 @i}, #F
T WE 7k Avd 454 A= Ramon(44.7)°] F3, FARA
(40.7)7F sk},

6) dWd, zA, 10a? NFE 9 TDN &3& Auds7t golde tiet
s7Het e, 2 Ret 2 EERE 23] FLEUT. FFO ©WE 29
Wd, 2 #F 5 10a® TDN 32 Spartazt 7H8 Egton, @ete}
Yt AL W ARk 25 E-S A7 3 Ramone] w3l

2. QAP ug FAo] AL - 5 P AT A3

1) 7172 9] dae ANLEst Fold wet 9= Ao}, F5d
e zt A FellM Febralrt 1809 & 71 ®HkaL, Spartay® 19192 &
< Holt.

2) 272 10X 10cn A2 FA 152 52 Ao}, AL s} Yolgd w}
g AR FoldA 30X30cm A4 FANNE 147.5en@Th. 2 22 Fo]
A F38 B3 2L Sparta’l 162.2en= A LW, 2 the2.2 Ramon
o] 158.4cm%i 1L, J+HFAe 138.6cn= 71 &Yt
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3) FEAS, 2474, 43 2 945 59 AL AdUxst Yol ne} A
& AgolAtt, FF wE AL 4 A FelA Ramone] +AAR, &
A7 Azt

4) 10a% Ad53H AESFHE 10X 10em A FAN &2 5,719, 1,229%e
o2 71 wten, AAARst ol wet YA er FaFHol 30%30
cm A2 TN M 10ad AHellrFe 4,232kg, 102" AEFHL 906kgo2 W
¥}, 1027 ©@HE FF R bk} FE YT AArE L AEFZY W
3o} v B AT FFol WE 7 A2 TN 10T HlsHEA 10T BE
%L Spartazt Bk, T AU

5) FE42 A= 10x10cm A4l 45,62 ¥2 Helglovt, AAPrr}
ol wte} FAag oz vtoba A 30x30cm A2 P 41.6°|Uct. 2
AN TN FFE HT G54 $9AE Sparta(44.0)7F ¥3, el
(42.9)7} Wit}

6) =d, A%, 10ad NFE % TDN #3 AAdxrt Yoo me}
AR o2 Aadn, AR 23 EEFL AL st HolAdd v o
g3 Frlsldct. E4d 29w, =AW, 10a% NFE 2 TDN #3#e
SpartaZl %33, Ga-fFAiet FehAl7E wgkon], ojgte ilE FA /et
23 FFEFS A A7 #3kaL, Spartazt Wkt

3. BAEAY g G S - 7% g ZA4F w3

1) 847] 7AA9 e BARGT Bobalol me ARH oz RoixE Aol
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ek FEo] w2 2zt ZAIE B AsdFe GARATE 18042 B3,
Ramon©] 18842 =t

2) 24L 43 BATAM 162.5m= AJYR, T thEo R 53] EAFA
161.0cng om, A2 47t Aojol| wiet AApA o2 274L Fokle A%
olit}. EEWRE 7z} BAo)M Sparta’t 164.2en3E AUx, FAH-A7F
149 2enZ 71 #skct.

3) FEAF, 474, 9% 2 €% 9 ¥4 4 BA A SpartaZt +A18
A, FRA7E Az, AT Boldd weh BE AL A
ATt

4) 10a% A2 AEFFL 43 FA oA 2427 8,249, 1,740ke2 7P
®okn, 7let BAPeM e %] Fasn. F2d meE 74 A7
10ad HdF#2 Spartazt 8,018ke® 7P #3k5L, A4H-R507F 6,404ke
271 dgten, 10ad dESFHE 2 AUt

5 454 43 & #AI7A Sparta’t 46.42 ¥ Holgled, 1 o
© 2 Ramon®| 45.9%31, F4FA7F 37.82 7P w@kch. 2F BAF e

& SR 2 A7t 9t

6) 29Wd, AW, 10ad NFE @ TDN &3 i A% Aju]Fo vt
TAISF7E goldol mat AAH o2 St o, 24 feh 2 EL BA
A7 Bobldl wet wopxitt. %o W Z2u¥E, 2, 10a% NFE
% TDN %2 Spartast Ramono| E3t3, FehrAlek dibfale *e
HolAtt, A frob 2B EL o|ob Wit Aol
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