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Summary

This study was carried out to investigate the effects of seeding rate and
nitrogen rate on major agronomic characters of forage rape on Cheju volcanic
ash soil.

The results obtained are summarized as follows :

I. The effects of seeding rate on growth, yield and
chemical composition

1) Days to flowering decreased as seeding rate was increased. Days to
flowering of Hallayuchae, the earliest cultivar, was 181.2 days, while that of
Sparta, the latest cultivar, was 199.7 days.

2) Increasing seeding rates decreased leaf width, stem diameter and the
number of branches per plant. Leaf length was longest at a seeding rate of
1.0kg/10a. Root weight decreased with increased seeding rates but root length
was not affected by seeding rate. Root weight per plant of Hallayuchae was
heaviest (489g) and that of Sparta was lightest (320g).

3) Fresh and dry matter yields increased as seeding rate increased up to 1.0kg
per 10a and then decreased with further increased seeding rates.

4) Cultivars Sparta and Ramon were taller (1636 and 163.2cm) and Akela
was shortest (147.1cm).

5) Sparta produced the greatest fresh forage (10,653kg/10a) followed by
Akela (7756kg), Hallayuchae (7247kg), Ramon (6423kg) and Velox (6,275kg).
Sparta yielded the highest dry matter (2201kg/10a) and Velox produced the

smallest (721kg).



6) SPAD reading was reduce in proportion to increased seeding rates. Velox
had the highest SPAD reading.

7) Fresh forage yield for each cultivar was positively correlated with plant
height, leaf length and dry matter forage yield.

8) Increasing seeding rate tended to increase crude protein and crude fat but
to decrease crude fiber. Crude protein content in leaves and stems of Akela and
Velox was greatest and that of Hallayuchae was lowest.

9) Crude protein yvield increased as seeding rate increased up to 1.3kg/10a
and leveled off with further increase in seeding rate. Crude protein yield was

greatest for Sparta and lowest for Hallayuchae.

. The effects of nitrogen rate on growth, yield and
chemical composition

1) Days to flowering increased as nitrogen rate increased. Days to flowering
of Hallayuchae, the earliest cultivar, was 182 days, while that of Sparta, the
latest cultivar, was 198 days.

2) Plant height, leaf length and the number of branches increased as nitrogen
rate increased up to 30kg/10a and then decreased with further increase in
nitrogen rate.

3) Root weight were heaviest at nitrogen rate of 30kg/10a but root length
was not significantly influenced by nitrogen rate.

4) Fresh forage and dry matter yields increased as nitrogen rate increased
up to 30kg/10a and then decreased with further increase in nitrogen rate.

5) Velox was tallest (174cm). Ramon had the longest and widest leaves (58



and 189cm, respectively). Root weight per plant of Hallayuchae was heaviest
(442g) and that of Velox was lightest (274g).

6) Fresh forage yield per 10a of Sparta was greatest (11,656kg) and that of
Ramon was lightest (8345kg). Dry matter yield per 10a of Sparta was also
greatest (3,579%g) and that of Ramon was lightest (845kg).

7) As nitrogen rate increased, crude protein concentration increased but crude
fiber concentration decreased. There was no difference in crude ash concentration
among the nitrogen rates. Akela had the greatest crude protein and ash
concentrations and Hallayuchae had the greatest crude ash concentration.

8) Crude protein yield increasc;d as nitrogen rate increased up to 25kg/10a
and then deceased with further increased nitrogen rates. Crude protein yield of
Sparta and Akela was greatest and that of Ramon is smallest.

9) Nitrogen use efficiency' increased as nitrogen rate increased up to 25
kg/10a and then decreased with further increased nitrogen rates. Crude protein
yield of Akela and Sparta was higher and that of Ramon, Velox and
Hallayuchae was lower.

10) Crude protein production efficiency decreased as nitrogen rate increased
and Crude protein production efficiency of Akela was highest and that of

Ramon was lowest.
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Bk RmES) BERT mAMmAC 2 o] TR 2 ERERY FRETH o Bt
of nlxE EEol #eld 1 F¢ A FRESe st dAxR Hmilsol foh
Berendonk(1982). Sheldrick® Lavender(1981) & ¥ Ex +FiEH {F
WS £HE Mgl & #R7E lerl, Harper®t Compton(1980). Venini%t
Axamit(1984)& 1 Hugel tiE % 5o mERM wel EERmER &
ERERfES] AA BES vlXA "Edn stg i, Sheldrick §(1981)2 +Fieh}
Wity FaE kD WERE S wel ihzel EFI s @kl A RS
o)A doha #iEstA ot
f# 5(1990)e AZHA 2 HdRMe] B¢ Bl 10a% FfEsE 0.5ke.
AEIEHAS] BHES 1.5k A7t AFschn A3, Schukking(1984) 74
4 5(1986) ¢ fdftAlmES RS had 10ke ASA7E ABsicta stdod,
4 5(1986)3 #H(1986)= HAMMmAES FHme 10ke/ha’t At Wi
stgdck, 2ela, @k K(1995) K 10a% HfEES 0.8~0.9ke &
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ofF el whet @Ko 2 AkFol FRF WhHA FHAK
& 4 51987 € imFe) FHEES 10kg/hao® std& wl HHEe 7. 1tono]
sk HiEstant

HE 5(1990) el olstdl fhfEro]l Wolzlol uhel RIFIMiRZS Hdr HHEE R

R 59 BISS giste greldey R FEEE F/MEYn sl
Toxopeus® Boonman(1983)< jh%el fFfimcl Be4E HEkE ZAD 4ty
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SRR R wE frgEe] WENIR Kooy @ftel el HEAT Gad
EREm e Ehnel whel o ER o, e wnde FAE Zles. Mt
S42 Bga, ARELE 2245 2l KTrERen, 9K iEHste

ARl AELE BolM HLEAY Tme 7HE st & 5(1989)&
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221, NDF, Hi##. hemicellulose. cellulose ¥ lignin 59 H## STHS
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5(1990)e —HMIe e TUL fFHiRol BLFS Hika S AMIYo Lt B
7l =4S fpHEol BE Eold A4 Mmsvt @eludm #EID
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A7 TES WoEHAoY MEE FRS BMEtn SHon R %&5
2 @B (TDN) &R0 B HHse sSobitn @&t

Masacka®h Takano(1980)& #AIfl Sorghum@el fipne W7t mstd i
vipael KBFol ME BILUROD @M Fobd iHfkkel ETE s v
obUzh 4% Bkl ETHD kel $e®Thn #9o0), Trung® Yoshida
(1985)% Sorghuml FikHEMSl FE ETFE M 4Eo LESASU, o)
MoE R E719 MIILE WaFEe] Rotatkn stk Cangstadt(1964)& &
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ha# 175.000~350,000%" #&Hiad S o 350,000%004 Yol 7Hd B
3 &
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A OHERT TR Bden, AL RE ha¥ 100. 150, 200kge = @I
of wet HIEAR ZTET 19.3, 20.1, 21.4% 2 #-X #Bhn= At HEA
flR A E R R ZEk BN SRV 2ohe #id = Harangozo(1985), Songin
(1985). Jung %(1984), Sinyavskii $(1985) o2 HREESN ostd #ie
v} glot,

Sinyavskii(1985), Jung(1986). Harangozo® Harangozo %(1985)& #iil
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oo i, Jung T(1984)c wEW K #@ffiol oste] f¥IAIARY Rk
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/10a, Sl A& 27ks/10a ML S d7b wpiimel 7Hg Btcta sl
th Edwards(1971) = 10a% 55.6ke7tAl S AMITE Sudangrass S KA
falkt el sivpiia & shnA e 1 Ll ke] SARAR(133.8ke) v RAKE Bkt
(el wiiE S BinA 1A Rt o 9o Reid9t James(1985), Murphy
2t Smith(1967)= %4 MACHEC] #ingol uhet BikHmR] & A 2 59k
M WA TR Bk, Wi T RS Rokdan s
ZARIT Kol ohet (el #RAo] maREE A TP ohdsh sr¥licnt HLEATL
TaT 7] o2A JehA] T (Simtea, 1968 ; Jung &. 1986). Campino(1985)+
Aok IRRAE s R 13ENS AR DEEEA iR sk Mot sobA
Wb HEAYT RS #mdvha st Songin(1985), Timirgaziu(1983),
Sheldrick (1981), Patras® Pinzariu(1983) & EEIAIHFERS se¥plmat s
g ¥ol7l M e #=wH HILES ®BrIle Aol LAEATelZn #HiEstHT
(Berendonk, 1983 ; Sheldrick®} Lavender. 1981 ; Harper$ Compton :1980).
EEB RS 4 A FRiol Bistd Oostendorp(1964)< FHEE 10¥
B OT Lk ASsHe Biid 48 Miltsts Aol Fohx & on, Ansorge
(1967)< FRACE MILE HFHEEC 5C UEYE d Fe ZHeo] Foxu 3%
I Mott(1977)€ =4 e o8 & HEMUL 8% HFHEE 8~10T
He B Fe Aol B &R Avn At
AHEEHEYE S HFHRE 5C LllkolA £Fo| Alztshed], o] Bt 24
£ filtshs Aol FTm (%, 1976, F. 1976), HEHIEES HMITEMED =
A LY e FEkED Bk 29 (Mccullough, 1973), 1 AYH MEEEE
7b 200°Ce Eate o] FHMEE Fv Feol 10 ARE HEREC] 7HE &

gtk HEsH Y (Jagtenberg, 1970).



Ernst(1976)% 28 ZAML BMS KW A8 WmolAd 1758 LR}
260C Eeifell SBICShE el sopikizel 7HE Wttz siles. Postmu
(1976)€ 10a% FHLE BsIAS o 1Y MMEEZF 171~205TCY o %
AC E et skl

Roth(1967). Dilz(1968) & °l& ¥ &7l £FHste HE HESIEE S
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IEEE MEARskE Aol 7 Eayeleln %ot =3 Boxem(1967)3 Simtea
5(1968)& 40K AL SEME 37 WMwEE 7Rzt b 45t &%
1. Richter(1968)c FHILEIE i#ffiol LU S o #ES E£HFMAl Lk
g gt Burg(1970)& =HKI0ES] &3 LK & Kkeg
#mAlZled & 2ES XA @dx |k aela, Vetter(1972)= filHE
) FoE e AWM RS BRI e BHRS BRI ddn &
XD AR W ERAmES] BEHR Bt B HRE Tweedy S(1971).
Harms® Tucker(1973). Deyoe®} Shellenberger(1965), Brown¥ Blaser
(1956) & & HiEEd osted wmik® vb Ao Jung(1984)° olstd w4
M AAE GREHESHS AT HitES BmAlgn stHen, Tweedy &
(1971)€ 22.4kg/10a HLMALEE 11.2ke/10a9] HEMICEA vlstd KAF}
Yol HE MEHYT Fud A Bl &9t Harms9 Tucker(1973) €
FAFR BlEHEMS LA ES EINEAA 8 8kg/10a= Fhndel wa} K&
we Zwsl mmEdey, a2 Ml WAEAME ote] B Wolstn
stk aelm, A% g 1 ARIA MEBT Ee fdustE od
2~3M AECNE HEBT T2 24 #nEddn #Estado

Sorgham/g9 WHAS Hgmgel web ZA ER7E dodes @izt o
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(Deyoe®t Shellenberger, 1965). o] s &id{EHS it Yigs
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e ffif)o]l X W Fribourg 5. 1974). Edwards $(1971)o 9&¥ Sorghum
B bRl IESt RS W Wifbicm e ok el web aniiitecty
e s stttk ela, Stalcup §(1964)& ZAMiIMHA FAGl &
AR gFHESS SEL7E A gel whet TDNZ Wl e Bmgictn shich
gRHHINARE PFEE ool met 17% Amste] HEaE o RE7E 4ga &
A (Berendonk, 1983). it} 7o HpsrE HER o H{beEe 70.8%. WEAT
& 32~38%. WiAtelUAl = 1ked] syl 21 1IMTolR v Agfitel wet 2
7E ¥9udn st cH(Harris, 1964 ; Sheldrick® Lavender 1981 : Macleod.
1974). Harper$t Compton(1980)2 EftHimzEe] EFMELS 0 WEES ApEttol
Hsle 27he Agd HMEAET Vitamin §9 =& SRMEHEE £EY & Us
BFES @i FAERHEYC st HES
Venini® Axamit(1984) < ElEAME Ffdl AodM 7HE 8 &
Ko @iEelnl, FAIREL HES Mgl 2A $EE oo s
Berendonk (1982, 1983)& &kl AN 71 T2 BRE +HifEKsol
o, BEY BEET kad #ZES A Su, dfEd wel Sk 10%. s

# 2%, HEBYT 1% = ERZF A7 3 AREE7E =S5 5 TiNLAEY

rlo

#husldgn ok 22l3, Venini®k Axamit(1984), Kay(1975)= fd¥t
imEs v HEQHT 53] A= Ak dJem, Jung 5(1986)
< mE FFHE HEOH T8 BHEEE KiEd ma} 23 1kgl 250g9]
WEBTC A #iEsd.

Kay $(1977)2 €59 HEAT THol #&H(ke¥)2Z2E 10~13%Ad vt

HRE 13~19%% TFEY ¥932 A1, Gupta §(1974)2 9HEe] +FiEkt
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fimel g o #R WEAR TES 12-23%. #HiLdEe 67~84% =2
Z2HsHA Jdebgohn . 22l3, Groppel §(1982)2 E¥IHIER T 19%
o] AgH ARREEY HHKSE B R #R. BFRe HELTE Wke &
ol 74 ., sl &Eol 7MY Hdttn HESAT.

Kalmbacher $(1982)2 il A F#el 150, 130. 11082 FHotyol
gt FAnmE RS HEAY 28 BoEdn, Wikse £FHMA g 3
Al S B gucvn ¥ov, Timirgaziu(1983)€ Akela & 3fEel falft
Hitikel S 9. 3. TR #HHEY HR, ket HEER 282 3. 9. TH
Nfr 2 w@oktkn & 1. Berendonk(1983)% E¥IAHmES AHEFHIZE Toi el
utet g, ZE, wtadle. ZF YEES TES BAHe Eelddn s,
HIKSG &me 18.5%M 14.1%74A A=A, HEAK TES 23%NA
19.5%2 WAHANR @EFAT.

Berendonk(1983)& ihzEe] AEE#7 BILG ol whel Mgctyol e g
10.7%7F W sIA 3, EHED gys 9 MBI Atoldls Ao MHlS, HEAH
ZaEYe EQ S deidcta At Reid® James(1985), Murphy$t
Smith(1967)& ZEHMMA ] Wl whzt mMteNel S|EEEK TECl BN
o HEsA.

Baerug@ Lilleeng(1984) & filkimihRel HMME FHTES ha¥ F£H 100k
72 wfste e d FA7E gled, 300~400kee] BHEE AR S 2 ol
£ 0.3~0.7%7kA NO3-N9 #EmE Bdctxn stdch. a=lm, &(1986) FH
ol wet EkiRmES] HERE FTEI #HKkg TR 3 HE TES
stz stdh. a8z, MEBHINAE glutamic acid, proline R aspartic

acid9] gl HIK5el UAME P, Ca € Mg &l E%dtn @&
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Burger$t Hittle(1967)& Sorghum/@el fE#pe MEEHKA wave HEBH
ZHBAdE 2 R ddou, ME gold wetMe HEAE el ERV A2
A VeEbdtn s9e0, Carter(1854), Nitsh(1986)« fl¥HEY Foll flifid
F7) VY Be SRR EE FAST ok 3. Anderson(1983)2 w3 AL
Kiko]l ¥24 S mEEEL B Edtxn HE v o, 22lZ, Johnson
7 Cummins(1967). Anon(1980) 529 d8 HREESS 1 ko] T T 5%
kol ohel fEMEmS £BES i 223, s #ikd ZA &S vIAA €
oo sk
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A RERS 19944 10A % 19954 5AZA FHE EMA HRE 1R 1&E &
JREE EEKE KB E5M Akela, Ramon. Sparta. Velox, #Zi#R T
5ol MfEE frakste ZiTstA T

FEEe] e e klktRed, {b£4) HHES pH 5.7, Bkt Z

aj

1.2me/100g. Bt wladld 1.0me/100g. F¥¥MEE 8.6%. HMEIHE
51.1ppme] At}

rlo

AR oMo REEEE & 13 2o

Table 1. Meteorological data in the investigated area

Years 1994 1995
Item Oct. Nov. Dec. Jan. Feb. Mar. Apr. May
et Max. 283 236 184 8.4 93 134 165 208
) Min. 114 58 2.3V ERESr 4.4 6.6 94 130
Mean 186 149 94 6.1 6.8 99 13.0 170
Precipitation{mm) 2711 171 285 522 551 613 729 136.0
Hours of Sunshines(h)} 1756 153.0 62.7 61.1 1140 611 1149 1633

HE 1. B & fARHmE] FERE, KR o
HRn B

IS 19944 108 1HO EDE 20cm, &ME S5cm=. BHEES 10a¥% 0.3,
0.5. 0.7. 1.0, 1.3, 1.5kge 6fF Kite 2at] EFsA. IBE= 10a¥ 4
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15kg. M 25kg. MNE 15ked alDste ®o 2 st ML o, #Haxat
MERLKE 2ES AR MLstAn, FHEHE LY &9 50%e ¥
oz sym, UvA 50% = &% 7089l AL .

REE IS BE 66m2 dtHon, AEEe FH HLEE TER, awiE

o

MES & o%E SRECR RREATh Hit A%E THc RITRRE (FHER
ol WESHE T

FE WAy $HES 19954 48 2080 7 EHIZ 10MEY #ESt] =3#(1988)
o FAEAEHEY Aol d3te BIERZIA B#L B, Ek FEE o8
O R, WG EE RE, RE, 10a% F$Aka, ke, L3R & AAs
Aok, FWiREE FEHET(SPAD-502, Soil-Plant Analysis Development :SPAD,
Section. Minolta Camera Co., Osaka, Japan)& °| &3t % F3te| ZE#k Alol
g flEstA .

BEES JEE Zolg WEstdon, ¥R FES 1049 REFES WESA
o, 223, RES HIEY ZolE WEstAxn, MES 1R RESER 4.
FhgEe 24 B2 1me #Estd K@M 3m Eol2 MRE UF
102l FAZ #Esdgon gykaes 24 BolA £% 600g =9 HEE I
sto} S FAT b3 80T HBRB[oAIAN T2H HBRAIZ ¥ OREE, KEH,
10a% wEFEoz #HHsdon HEAW TES LHhkax<HEAHR FEL=
gabatict.

s e 2 3 50g A=Y REE HEstd A.0.A.C(1970) kel 23t

MEOR, MK, g 52 st
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B 2. €XRAE o8 AR EARE, ki
2 OHES Bt

fEakdntE, fFREE, BEAY, %R mEe K% 13 GB—aAd stden FEE
€ 10a% lkeolUTh. HEMMES 10a% 0. 10, 25, 30. 35. 40ke WIEE T
o 6 Kitoz HD ALY B 50%E HES, Uoix] 50%€ 25 108
BRE MRSt MEET MEBE 10aE 2% 25, 15keol ATFS FtEHL
EMiLiEE 28 ELZ MANAC.

BHEAUES HEARWES A AKPEE f% 13 593 Hiko 2 Akt
A1, FEYES ke -BEEAECR, HEAHR HEYERS HEOR 2%
FHEC R st
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V. &8 9 B

1. #ER o2 @RI HERE, ki ¢
Mk %L

1) EARE
BHEEC WE FHAERY LERES ALY HRE £ 29 4. 5.6, 7,
8% 2.

7H) BAfe HE ¥ SPAD reading

FATEH# R SPAD reading® ®MH #fks % 2. 49 2},

PfEE$e fBiEREC] Wobdd wet welAn ln, RHEe2& Sparta’t 713 wEA|
FfEsl 2 o5& Akela AifEolth SPAD readings@t G4 2L FHEEAMN =
%t3 Ramon, Velox % #EihmFKM £ #EE 23, Spartat R &E

29

W) BER 2 EEE

HEEL2 10a% 1.0kgo @EHEEAA 163.8mZ 7HE AU 2, 0.7ke &R
4 160.1cm. 1.3kg {FFEEEAA 159.4cm, 0.5ke EHEEIA 157 4cm, 1.5kg &
fEol A 155.9cm, 0.3kg MR E 151.5cm NEALZ HERS Holxle M
oA, dnfdc]l W& FERE Sparta, Ramon¥ Velox7} h#&fy 2 HolA:,

Akela7}t 147.1cnE & UTH(E 5).
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Table 4. Days to flowering and SPAD reading of five rape cultivars as affected by seeding rate

Seeding rate Days to flowering SPAD reading

(kgs10a)  Akela Ramon Sparta Velox Halla Mean  Akela Ramon Sparta Velox Halla Mean
03 1%.7 1910 2000 1837 1827 1916 4438 84 433 497 467 466

05 1957 1910 2000 1883 1817 1913 443 465 424 466 449 495
0.7 1953 1910 2000 1880 1810 1911 431 444 419 453 442 433
10 1947 1907 1997 1877 1810 1908 423 427 411 444 433 96

1.3 194.7 190.7 1993 1873 1807 190.5 41.9 415 409 436 431 490

15 1947 1903 1990 1870 180.0 190.2 415 403 408 431 429 114
Mean 19517 1908° 199.7° 18787 1812° 1909 430° 440" 417 455" 4427 437

Coefficients of regression equations relating seeding rate

Intercept 19600 191.26 19986 189.15 18281 191.99 4544 5174 4477 5311 4898 49.03
Linear 097 0 075 -169° -1847 -1.377 -279" -1228" -5387 -1449° -9.347 -9.43"
Quadratic NS NS -0.90" 0.19 NS 0147 NS 319" 197" 33 339 296"
roor R 08 083 099 099 086 0.99 0.94 099 099 097 098 099

* Akela. Ramon, Sparta and Velox are forage rape cultivars ; Hallayuchae is a oilseed rape cultivar
% Means in a row followed by the same letter are not significantly different at 5% probability level

" Significant at 5 and 1% probability levels, respectively: NS, not significant

Table 5. Plant height and stem diameter of five rape cultivars as affected by seeding rate

Seeding rate Plant height(cm) Stem diameter(cm)

(kg/10a) Akela Ramon Sparta Velox Halla Mean Akela Ramon Sparta Velox Halla Mean
0.3 1327 1643 1614 1569 1424 1515 21 22 19 23 22 21
0.5 1429 1655 1671 1609 1504 1574 20 2.1 19 21 22 20
07 1446 1682 1675 1620 1382 1601 19 20 18 21 22 20
1.0 157.0 1667 1697 1669 1399 1638 19 19 18 21 21 19
13 154.2 1586 1591 1651 1602 1594 18 18 1.7 20 19 18
15 151.4 1561 1575 1608 1337 1359 18 17 16 20 18 18
Mean 147.1 1632 1636" 1619" 1541° 1380 19° 20° 18 210 217 19

Coefficients of regression equations relating seeding rate
Intercept 11421 15744 15157 14784 1238 13898 213 2.30 200 228 213 219
Linear 6062 2799° 4241 3393 71467 4909 -024° -0.40" -0247 -020° 034 036"
Quadratic -2071" -1969" -2622 -1651" 34.16" -2528" NS NS NS NS -038° -006"
r’ or R’ 0.94 094 0.86 091 098 097 089 099 092 074 099 0.96

" Akela. Ramon, Sparta and Velox are forage rape cultivars ; Hallayuchae is a oilseed rape cultivar
% Mecans in a row followed by the same letter are not significantly different at 5% probability level

" Significant at 5 and 1% probability levels, respectively; NS, not significant
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HHEITS 0.3kg {FFEEANAM 2. 1en2 7FF HUoH, FfEgc] Boldd oz} #kiiez
7VeoAle A, 1.5kg FEEAA EEFLS 1.8cm2 wi% 7HeA
fufdo]l WE FHEFS Velox® EEMIE 2.1em RHAE 71 RO, Akela,

Ramon< #fi =1, Spartad H#HEEL 1.8m= 7t 7tedth(# 5).

oh) MR, K

woEgre % 2. 60149k o] 0.3ke/10a #EFEEAIA 12.66702 78 B3kon, &
Hol Boldol me} @okgt MWD, HEEel /MY B 1.5ke/10a MBHEEAY
motee 916702 713 AQch BRI SRS Akelash Velox7h 22 11.97%
11572 b wated), Re RGN RARECH HNSE @A HE R
2] Akela RHCIN 34702 7H Bgtom, Re BREEIA Y T BUTHE 6).

Table. 6. The number of branches and leaves per plant of five cultivars as affected by seeding rate

Seeding rate The number of branches per plant The number of leaves per plant

(kg/10a)  Akela Ramon Sparta Velox Halla Mean  Akela Ramon Sparta Velox Halla Mean

0.3 131 134 108 143 117 127 396 332 269 233 348 316
0.5 128 132 107 121 111 1929 349 332 268 215 288 29
0.7 127 115 105 16 110 115 347 273 242 207 243 947
1.0 118 94 97 107 98 103 319 217 238 195 235 949
13 105 93 90 103 97 98 317 213 212 193 233 234
15 103 87 83 97 88 g2 309 210 202 182 198 s

Mean 1.9 109° 98 115 104* 109 340° 263" 239° 204" 238 260
Coefficients of regression equations relating seeding rate
Intercept 1412 1469 1089 1632 1232 138 3951 3663 2899 2529 3479 3630
Linear 22557 -4277 024 BT 225" -39 6300  -1171T -3827 -818° -1023  -13027
Quadratic NS NS -131" 308 NS 060" NS NS NS 245 NS 5917
r or R 0.95 0.92 099 09 095 099 083 (.88 096 097 082 099

* Akela. Ramon, Sparta and Velox are forage rape cultivars ; Hallayuchae is a oilseed rape cultivar
* Means in a row followed by the same letter are not significantly different at 5% probability level

° Significant at 5 and 1% probability levels, respectively: NS, not significant
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Table. 7. Leaf length and leaf width of five rape cultivars as affected by seeding rate

Leaf length(cm)

Leaf width(cm)

Seeding rate
(kg/10a)  Akela Ramon Sparta Velox Halla Mean Akela Ramon Sparta Velox Halla Mean
0.3 40.7 41.0 360 375 362 382 13.4 16.7 13.0 164 161 149
05 415 41.0 388 399 388 400 134 16.4 130 160 157 1147
0.7 476 33.2 462 477 459 a1 13.3 16.2 129 160 157 144
1.0 0.2 384 335 567 463 3529 13.2 14.0 124 147 155 136
1.3 448 46.6 402 418 429 432 13.2 134 119 143 137 132
15 421 452 399 401 417 418 13.1 132 114 141 132 130
Mean 445° 476" 424° 0 4397 419° 440 133 150° 124° 153" 150" 142
Coefficients of regression equations relating seeding rate
Intercept 2887 2047 1781 16.74 2496 21.79 1349 1794 1293 17.18 17.12 1547
Linear 4143 705 65.35 7332 4195 3830 -0.257 -3357 067 -233  -242" -1557
Quadratic  -2182° -3666 -3444 -3906 -2085" -30.42 NS NS -1137 0.14 NS -011”
r’ or R 0.82 0.71 0.72 071 088 077 094 0.93 099 095 08 0%
* Akela, Ramon, Sparta and Velox are forage rape cultivars ; Hallayuchae is a oilseed rape cultivar
% Means in a row followed by the same letter are not significantly diffcrent at 5% probability level
" Significant at 5 and 1% probability levels, respectively: NS, not significant
uh) R 32 RE
HES £ 2. 8dAM9 R vie} o] FHEER & ZR7F JAUAAR FEEC] S

FE FHEs @iV GfEiildle #ithy AEEZ AAR(P0.05).
HES £ 2. 8olM HXo] 0.3keg/10a EHEANAM 503.3g22 7HE FAKMNL
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Table 8. Tap root length and root weight of five rape cultivars as affected by seeding rate

Seeding rate Tap root lengthtcm) Root weight(g)

(kg/10a)  Akela Ramon Sparta Velox Halla Mean  Akela Ramon Sparta Velox Halla Mean

0.3 277 270 259 267 267 268 5333 510.1 3833 3866 5267 5033
05 256 26.5 255 264 246 257 4833 4366 3636 5366 5246 455.0
0.7 256 26.5 253 262 241 255 4800 3802 3302 4866 3001 4193
1.0 25.2 26.4 241 262 239 252 4233 3803 2934 3233 4833 33561

1.3 253 262 247 236 234 246 3933 3533 2744 3102 4499 3328

15 25.1 26.0 231 221 234 239 3666 3507 2733 2566 4433 3118
Mean /B8 2647 248 2527 244° 253  4466°  401.9° 3197 4167 4838 4147

Coefficients of regression equations relating seeding rate

Intercept NS 2703 2653 2536 2634 2730 36434 504.77 44643 730.13 55353 590.42

Linear NS  -068" -200° 507 -226 2627 -13326" -11649° -2124" -45793 -7326" -31238"
Quadratic NS NS NS 482" NS 032 NS NS 6332 9466 NS 397
r’ or R’ NS 087 081 09 072 093 098 0.78 099 096 097 09

* Akela, Ramon, Sparta and Velox are forage rape cultivars : Hallayuchae is a oilseed rape cultivar
£ Means in a row followed by the same letter are not significantly different at 5% probability level

*** Significant at 5 and 1% probability levels, respectively; NS. not significant

2) #M 9 YR Bt
R AR mE EEAmES WAKES KFEKEE ARY #HRE £ 2 %
9. 10% o] uebdth.

78 FAMRE
FAUgES % 2. 9ol HE vieh ol 0.7ke/10ast 1.0kg/10a ol A
8726.3~8989.9kg/10a% fik® fMHHEm MEAM 71F w2 KkiEd 2320,

atey AT AATHP0.01). 2 &S] ¥ FAREE SpartaZt 10.652.7ke
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Table 9. Fresh forage vield of five rape cultivars as affected by seeding rate

Seeding rate Fresh forage vield(kg/10a)
{kg/10a) Akela Ramon Sparta Velox Halla Mean
0.3 4853.0 4523.3 8279.7 3664.7 3795.0 5023.1
0.5 6585.7 5382.0 9927.7 4945.0 5834.7 AR350
0.7 8494.7 7920.3 11530.7 75217 8134.3 R79A 3
1.0 8309.0 7651.3 12067.3 7567.0 8855.0 RARA Q
13 8824.3 6393.3 11109.0 7015.0 8453.7 8399.1
15 8970.0 6440.0 11001.7 6938.3 8406.7 8351.3
Mean 7756.1™ 6423 4° 10652.7° 6275.3° 7246 6° 7670.8
Coefficients of regression equations relating seeding rate
Intercept 50589 NS 48125 -145.37 -562.09 1341
Linear 30535 NS 13715 14531° 16912" 14285
Quadratic NS NS -65246° -6670.7" -7414.7° -6539.4°
r“ or R 0.72 NS 0.95 0.91 097 0.94

* Akela, Ramon, Sparta and Velox are forage rape cultivars ; Hallayuchae is a oilseed rape cultivar
¢ Means in a row followed by the same letter are not significantly different at 5% probability level

" Significant at 3 and 1% probability levels, respectively; NS. not significant
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Table 10. Dry matter vield and leaf weight ratio of five rape cultivars as affected by seeding rate

Seeding rate Dry matter vield(kg/10a) Leaf weight ratio(%s)

(kg 10a) Akela Ramon Sparta Velox Halla Mean  Akela Ramon Sparta Velox Halla Mean

0.3 971.3 7467 15757 4043 389.7 8175 242 29.6 240 382 399 312
0.0 1371.0 9743 1835.0 5843 6273 10824 24.1 28.2 208 377 360 294
0.7 16193 11963 2387.7 7.3 9647 1407.1 236 275 202 369 344 285
10 1691.7 13320 2584.7 8780 1021.7 15016 231 276 193 345 340 277
1.3 17707 12857 24403 8227 1091.7 14822 224 235 190 329 332 262
15 17217 12333 23650 7717 9653 14114 20.8 21.1 174 300 250 286
Mean 15243 11281° 22014° 72147 8509712837  230° 263° 201 350" 337 276
Coefficients of regression equations relating seeding rate
Intercept 39411 2499 622.0 -6901  -21469 19333 2333 3201 24.00 09 420 3H86
Linear 26717 191 350317 1874 2777 23851 <2607 46527 -439" -6 -93¢ -13.74”
Quadratic  -99909°  -8291" -1575.4° -8&512° -99189 -10570 NS NS NS NS NS 6.1
r or R 097 099 0% 094 097 098 083 08 08 0% 079 08&

* Akela. Ramon, Sparta and Velox are forage rape cultivars : Hallavuchae is a oilseed rape cultivar
* Means in a row followed by the same letter are not significantly different at 5% probability level

*"" Significant at 5 and 1% probability levels, respectively: NS, not significant
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iR AR e REUNERS HEAT, MU HIET . MK S Mg
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Table 11. Crude protein concentration(%) of five rape cultivars as affected by seeding rate

Seeding rate Leaf Stem
(kg/10a) Akela Ramon Sparta Velox Halla Mean  Akela Ramon Sparta Velox Halla Mean
03 7.3 5.5 6.0 8.1 37 6.1 39 27 36 40 25 36
05 8.0 3.8 6.0 85 38 6.4 39 31 38 43 2.8 38
0.7 93 6.4 73 88 39 71 4.0 31 41 45 29 29
1.0 99 6.8 81 89 43 76 47 35 43 46 29 43
13 104 6.8 83 94 352 8.0 52 39 45 46 3.0 46
15 10.8 6.9 89 95 56 83" 53 42 47 47 30 4.7
Mean 9.3 64 74> 89 44° 73 45 345 42" 44 28° 39
Coefficients of regression eguations relating seeding rate
Intercept 6.75 430 520 788 383 527 330 NS 338 359 255 328
Linear 287" 3547 2537 1127 -081 277 1367 NS 089" 168 034 1017
Quadratic NS -1.307 NS NS 136" -051" NS NS NS -063 NS -0.03"
r’ or R° 0.94 093 093 09 099 099 0894 NS 098 09 074 099

° Akela, Ramon, Sparta and Velox are forage rape cultivars ; Hallayuchae is a oilseed rape cultivar
% Means in a row followed by the same letter are not significantly different at 3% probability level

" Significant at 3 and 1% probability levels. respectively: NS, not significant

) HsRs

Rl & ES & 3, 1204 B vt o] FEHRfrolM = 1.3ke/10a EiEE
M 6.02%2 wl$ 2 Holdoy o LT FHEEdAs #kiIeR s
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Table 12. Crude fat concentration(%) of five rape cultivars as affected by seeding rate

Seeding rate Leaf Stemn
(kg/10a)  Akela Ramon Sparta Velox Halla Mean  Akela Ramon Sparta Velox Halla Mean
0.3 3.1 81 3.1 29 27 4.0 6.2 6.2 3.0 46 69 54
05 33 98 49 35 31 49 65 67 31 51 74 54
0.7 36 99 57 42 38 54 67 67 32 57 99 sg
1.0 2.3 10.3 3.7 42 4.0 59 81 6.8 44 59 95 6.3
13 55 104 57 42 43 gg 80 75 35 59 93 g2
15 472 89 69 54 4.2 59 76 6.1 27 39 9.1 6.3
Mean 4.2 95" 53 41" 37 54 72° 66° 33 55° 87" 359
Coefficients of regression equations relating seeding rate
Intercept NS NS 325 263 1617 255 5.86 NS NS 332 NS 490
Linear NS NS 236" 162" 396 570" 150 NS NS 415" NS 138
Quadratic NS NS NS NS -148 -233" NS NS NS -173° NS -0.28
r‘ or R NS NS 075 082 098 099 0.73 NS NS 098 NS 091

“ Akela, Ramon, Sparta and Velox are forage rape cultivars ; Hallayuchae is a oilseed rape cultivar
“ Means in a row followed by the same lelter are not significantly different at 3% probability level

*."" Significant at 5 and 1% probability levels. respectively: NS, not significant
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Table 13. Crude ash concentration(%5)

of five rape cultivars as affected by seeding rate

Seeding rate Leaf Stem
(kg/10a)  Akela Ramon Sparta Velox Halla Mean Akela Ramon Sparta Velox Halla Mean
0.3 184 138 133 160 126 148 121 94 107 121 83 111
0.5 185 142 134 162 133 151 122 9.6 113 125 98 114
0.7 19.0 143 146 162 139 156 146 9.8 116 132 99 123
1.0 175 148 155 205 143 165 140 9.8 133 144 102 129
1.3 16.4 151 151 194 146 161 131 9.6 121 140 98 122
15 14.8 150 142 174 137 150 127 9.4 120 127 95 117
Mean  17.4°% 145 143° 176" 137° 155 131" 96° 118" 132" 96° 122
Coefficients of regression equations relating seeding rate
Intercept 17.34 13.59 NS NS 1080 NS NS 887 NS NS 670 903
Linear 486 106" NS NS 668 NS NS 211 NS NS 719 716
Quadratic -4.36" NS NS NS -3.08" NS NS -1.17" NS NS -361" -338
r’ or R 097 0.93 NS NS 094 NS NS 098 NS NS 083 086
* Akela, Ramon, Sparta and Velox are forage rape cultivars . Hallayuchae is a oilseed rape cultivar
& Nleans in a row followed by the same letter are not significantly different at 5% probability level
""" Significant at 5 and 1% probability levels, respectively: NS, not significant
o)) HHAEHE
B U2 o 2o Hiis % 3, 1404 B ule} o] Rl 71 AL

0.3kg/10a FHEREAA 17.0%2 v ¥ ooy, fFEEo] Robdd e}
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Table 14. Crude fiber concentration(%) of five rape cultivars as affected by seeding rate

Leaf Stem

Seeding rate
(kg/10a)  Akela Ramon Sparta Velox Halla Mean  Akela Ramon Sparta Velox Halla Mean

03 155 18.2 176 160 177 170 420 473 449 420 3503 41
05 155 175 174 152 177 17 418 463 438 417 490 434

0.7 15.0 17.3 17.2 149 176 1pa 418 449 417 403 488 4920
1.0 15.0 163 16.1 147 172 159 388 442 406 403 484 o

1.3 14.0 147 159 139 159 149 386 428 392 402 476 4no

15 133 147 14.8 137 157 144 374 426 385 388 470 23093
Mean 14.7° 164* 165 147 1700 159  40.1° 447" 415 406 485" 431

Coefficients of regression equations relating seeding rate

Intercept 1629 19.18 1830 1631 1861 1718 4373 4818 4617 4238 3063 45.17
Linear S179 <3017 <2267 <178 -1867 0397 -4157 -3967 -5347 -2.29 -2.407 -3.947
Quadratic NS NS NS NS NS  -1.00" NS NS NS NS NS 078"
r‘ or R’ 089 097 0.94 0% 088 099 091 099 097 08 094 099

“ Akela, Ramon, Sparta and Velox are forage rape cultivars : Hallayuchae is a oilseed rape cultivar
& Means in a row followed by the same letter are not significantly different at 5% probability level

" Significant at 5 and 1% probability levels, respectively: NS, not significant

_29_



4) HEMS =} bl

7h) WHE e FHRS

HrEmel = TE BHMHY MBS £ 15-1~15-5% Zol vEyn

Akeladl 1ol EE2 Fk, £iRE WE, HEAHT, HEKHT SE9 E9
HRS YR, EEE, o B IRE, HE, B TESE 5 A
o] tHE¥-S YehAA.

ARES Bk @YE HESH FEY mEe] Fol MHle. XEE, sk %
# EEYe BEd A9 S HEOHS MBI E HES, MRS ¢
HigHE ot = Aol HBMRE YeRAT.

Ramonel floiMe HEES oK. ¥ T8 RE HSEMS BHE E
RS JERRSIR, mES ERE HIKST &K Eo HMS, HER. Stk
#OER EE RE, REN SEY A9 S RAov, HMEAKS ML,
HUKsr 3 IES] HHR3E B,

Spartacl SlolM & gE#e Bk, HEK, FE EH BRE RE HEHS §
el kel S EME HEAW TEIAE S AY RS B, 48
S MR, Fk, LHEY ES MES, HER. FE BRE TR G A
FERARRGRE JERA AT

Veloxel 3lolMe #RS £&kE ZWE, HEAH & HEVS 5E £
HlS, BEES o B 5% Ao HBReE Jehida, ¥k aR
< HiRERS, HIgRHE, HEE, o6 EHS sEel EJ e Jehlidx, #i8
H OAME B T3 5K A9 MHlS YA

EEHR sl e FEHHE &, £8RE wWES Eo] HEMEGRS el
Ax, £REL BR, TR LYWE, HEQW. WK, WRsT &G Eo] HE

_30_



& WEE, ok B RE RE. BRE TEAE 5EY A9 HES JE
Halth HiEAES Bk £k E£RlkE. E WY, kg3 SEd EY
HESS, oh¥ IRE, Tk R e SE Ao HERGRE JYehd Ao
fBrEEe @b O 24 AFPR. KETE 2 s BMfts afEd oahy
ofztel MR AW dAHo s AWMES ER ¥, HE HEAR 53 &
el kel HHERRE Yetdn 3ol fRAmES] FALEC BT E wHhE 9

HEST ZRE 2ole ¢ % AT

_31_



QT =U "A[aA1309dsad “S[9A9[ Ajlqeqoad 94 pue ¢ je jueoyiusig ;"

BT
2aB8L°0 o PPB0- 4, 8E6°0- 6PG0- VOV 0-00LVL 0-0 V1L '0-4,268°0 2060 LEV'0 L1000  LPL0-.LlE8°0 €860 LLL90 bLE6L°0- JL6V'0 1aqty opnig
WE9L°0 L9950 €G0°0- VST 0- LPZ 0 TIZ0- WBIG0 (6L9°0 £80°0- 890'0- 9820 .6Y4P' (0 ..0LLO 1S VAR A A VE yse opuig)
OEB0 GL190 PBETD ,8LY°0 08970 ,,L38°0-,,998°0- 6IF'0 860°0- 0L5°0 208°0- 218°0- ..308°0- ,.658°0 9p10 ey opniy)

68L°0 0ES0 oT16°0 4090670 4,686 0-..F96°0-,,£99°0- 1L1°0- €TI0 G16°0-  6£6°0- 4.398°0- ,,868°0 90y 0- utnoad opniy)

e [L970 405670 +.696°0 28°0-,¢86L°0-,,926°0- G¥V0-,,9PL°0  €98°0- 995°0- L.bP6°0- ,,988°0 G3a 0~ (Jeappotd &

WLELD W599°0 L01G°0-..11970-,,998°0- LELVO €220 S6L°0-  PIP'0  .G9G°0- LBLY0  ,.9EL°0- (Wds)pIatA Ai(]
0006670 4 616°0-4,L98°0-,,506°0- BVE0-,,164°0  1696°0-  GGL°0- ,,016°0- ,,L26°0 eryo- (5 +)p1s Jaq

o [E6°0-,,148°0-,,6L8°0- LLE'D 6EY0  E€16°0-  EEL'0- ,.EP6°0-,,0160 8EL 0~ PR gsary

«e6G6°0 ..899°0 [BZ'0  EFP0-..968°0 LPI60 L.LI60 ..8880- €9€°0  ((Aydolojys juor

w1290 PZEQ LP20-.,916°0 «E96°0 L.8498°0 ,.0L80- LbEGO 1AM ooy
6EV'0 VP9 0-..868°0 6EV' 0 L6LL°0 ..S08°0 91%°0 YIRud| 100y

[40°0 99270 L9T°0  LILV'O  691°0- 12V Yipim jeor

98V°0-  PBO'0- .,6297°0- .,6£9°0 SOv°0 Yisua| juoy

WGI8'0 L8980 L, 1L670- Y6V (0 WEd/ svava] jo ToN

uud /SoyduIc
WLOLO WBEL0- L1880 jusid/sousue

RN
+e906°0- G610 Tojawielp wolg
GLZ0 yyAoy jueld
- R R e D)8 S Ayd . yed/  quejd/ i aurny
Bii e urnjoad QuEar) (W) (54 C BRIV 1 1ysiom 1suo Pt 1HuD . ) 19j10wel Yaw ,
QM:_ ) oc:.u_g o.c: 1y poi4 plotk piot& %f._;: olo|ys ”*.:.;_ c?:x_ J__.W.J :“—34_ $OAED] saydurIq Eﬁf..t M:w._ “A Auiiomoly EloYyY
o o o A1(] Aa(] AI(] T Jror] i i Jo "ON  Jo ON R ¢ 0} Ae(l

s9jel SUIPads
XIS B UMO0I8 adey] a8rio R[OYY JO SIDJORIBYD JIUIOUOISE JWOS Udamiaq JUSIDIIJa0,) UOLR[aLIO]) "[-G[ 3Iqel

- 32 -



‘81 =U "A[0A1300ds01 'S[aA9] Ajl[Iqeqold g4 pue G je JuedYUdIG ;. ",

«6459°0- £62°0- BIZTO0- BI1'0- €8870- ,,£69°0- 882°0- E£EV0 .6VL°0 ,09¥0- ..286°0 £217°0- L6800 4412670 ,,4986'0 ,,928°0 09e "0~ Jaqy opniy)
€GP0 L69V°0  Z6V'0  9EP0 W.ST8'0 4ul69°0 WFLLO-,,0P6°0- (LTG0 L IED0- 68670 L LSL°0- WuZPL'0- L, IGL°0- b9V 0-  6LEO- yse opni)
o [0L70 oLV9°0 19670 L1990 8EG0 ,.869°0 ,,9L5°0- .,6VP°0 Zve0- L2150 c6E°0-  £0E0- 6IT°0- PSL'O #8050~ e} opniyy
642°0 6IE0 6880 0030 ,,86L°0- ,£39°0-,,129°0  9€1°0- E€10°0 691°0- 6210 V¥20°0- LPIO0- 60V 0- utojold apniy
002°0 WLGLL'O ..6V6'0 ,.569°0 ..829°0- 661°0- OFZ0-,.846'0 ,024°0- ,05v'0- ¥¥2°0- LIVO 91v°0- (Jeap)prota &1(1
6890 [GE0 WG0G0-409V9°0- E61°0 ,.868°0- 9220 ..66L°0- 1280~ ..BEL0-,,1€9°0- .8VG0 (WoIs)p(ath Ax(]
WFIB0 LPEBTD GE6°0- EUTT0 L,54L70- 4 91L°0 L. 50670~ 44 LLB0- ,.25L°0- 9¥T0- 901°0- (S+[)plota A1
W LIL0-0aPLL0- G80°0-  £6£°0- 4.668°0 ..999°0- ..119°0- 0LV O- 9610 81¥'0- PIOIA ysdig
»498°0  BEE'0-  0EV'0 J90970- ,.189°0 LOVS0 veE'0  OlT0 08¢0 [1Aydoto(yd jeog
GOV 0- 4hLSL'0  ,189°0- +188°0 .,.,9498°0 ..PBL'O 80V'0 9220 WYAOM 100
60£°0- L8E'0- 0¥2'0- 922°0- 91€0-..6650- EGE0- Yjauaq j00y
0820 oLP6'0 ..996°0 ..8V6°0 ..£2L°0 96€°0- ipta jeary
LGEG°0- LGLP'O- 693°0- 6EVO 3130~ yjauo| jesry
5660 ,,986°0 ,129°0 6G1°0- UL/ SOALD| JO "ON
w0960 2850 Tggo- IR
WOEL0 6PZ'0- oW wag
eI o- wyry jue(d
N I A IR g e TRt
L] £1q1 L1 Juon Jo ON Jo CoN 03 Ke(]

$37B1 BUIPads XIS 1B UMOIS odey 08110, UoWRY JO SI0DBIBYD JIWOUOISE JWOS UdIMI3Q JUDIDYJI0)) UOIIela.LI0) "Z-G[ dIqel,

_.33_



Q1 =u "A[9A170adsal ‘S[aAd] AjIiqeqoid g4 pue G Je juedIUdIg :

% %

LGP0 BER0-4,L8670-,,695°0- (LGB0 ,.LEBD- 9080 ,99V°0 ,..F66°0 ,,22L°0 ,.6880 60€°0- ,,046°0 G880 ..SE6'0 LISVO 6600 1oqy apniy)
LYZ' 0 PEE0  LOEO-  PLOO  £20°0 J£SS0- 0880 S6E°0- ,E9%°0- .,9€9°0- .£8VO- GZPO- L,E9G°0- LG0S°0- ,,6L6°0- 820°0- yse opniy
«098°0 ,.L28°0 WUEE'0 650°0-  602°0-4,6L8°0- FEG0- (€850~ LiL89°0 L PLY0- L1S5°0- ..P89°0- 6800 £€L2°0 e} apnly)
5990 WIL80 T1E°0- 6P50-,,9860-,,8V9°0- .,,LI8°0- 20P'0 ,,126°0- ,,828°0- ,,1€6°0- 98¢ 0- [£0°0- uiajold opniy)
2098°0 OLT0 69V°0-,.6£9°0- P620- 0€2°0- ,,LE6°0 16€°0- €92°0- 968°0- GLEO Lve o (Jed)pIota A1
2 l66°0 60170 611°0-4,006°0-4,795°0- 4, LT19°0- ,,869°0 ,.68L70- ..£09°0- ..£69°0- 6100 GLO0 (wajs)pata A1g
0210 PEV'0-..P8870- J6EG70- «uaBLG0- ooIPL'0 4i3GL°0- +00LG°0- 44899°0- 8900 0010 (S+1)PIdA L]
GIT0 §12°0 960°0- L4920 W k9v'0 992°0 PLZ'0 ,,585°0 ..F59°0 082°0- P[aTA ysoly
L0900 PS20 Sveo £82°0- .€29°0 ,99%0 ,26V°0 69€°0 8LE'0  llAYdolojyd jeor
WEPLO 6980 BOPO- 8260 .,b98°0 ..268°0 8SE0  L600 yAm o0y
8680 LLTO- ..€89°0 ..168°0 .80S0 B8YEO  EI90 ywuo| 100y
V00’0 . PE90 6860 L9080 ..8V90  LSSP0 yIpta Jeory
9ET'0-  PLOT0- 920°0- ..0S90 €520 yprua| Jeor]
WI68°0 ,.226°0 ,,365°0  8€Z0 UL/ S9AED| Jo “ON
WUB0 9290 sogo  IEEM
«E€9°0 €10°0- Djpwelp wag
LGP0 sy queld
b il s it PR g Mo SR gt e G SRR R ol eyeag
A A1 A1 v Jeon Jo "ON  JOo ON 0] Ae(q

sajel Buipeas XIS 1€ umold odey aseloy eiledg jo SIdjoeleyd JIWOUCIZE JWI0S UdaMIIqG JUIIIYJI0) UOIje[aIL0]) ‘€-G[ dlqel,



‘81 =U "A[9Al1dadsal 'S[aAd] AM[Iqeqoid g4 pue G je juedyusig : "

CoeR %

2 9E8°0- Y0V 'O LW ZTL0- JOPS 0-4,60L70- 4o LLY 0~ EELO- 2080 6880 LOLO GBL'O0  LOZ'0- +.VS8°0 .,E6L0 ,.6990 LEV'O- 0€E0 gy apni)
W8PL0- G060 LL6P0  CIV'0  L0SY'0 WI9VS0 L,LLS0-,.229°0- 6£E°0- 09E°0- EEO'D ..£99°0- .E£85°0- S9¥0- G10°0 L6070 yse apniy
681°0 692°0- 0£00 0900- 6ET°0- 6800 9100 €010 LET0- 650  £TT0 GLOO 8600 .6YP O 68Y 0~ ey opni
PPED 4061970 0S40 oolBG0 4oPSL70-4sL16°0- 9EV0- GP8°0- 12V 0 . 0P8 0- o 88L7°0- ..909°0-..185°0 L9E0 urnedd apnlr;)
039870 W EE60 OV6'0 L, 08L°0- 480G°0- 860°0- 02£0-4.£690 ,,L99°0- ,.£89°0- 4,029 0-.,6990 SrL0- (Jeo)plos i
+e8B6°0 4,9L6°0 4,£06°0-,,68L°0- TLY 0- 4,81L°0-4889°0 ,,EP8'0- ,,498°0- ,,68L°0-,,£06°0 9Ep’0- (WIS POTA Al
660 4 9LB0-4aP2L°0- TLEQ- 4.G19°0:4.P0L°0 46080 (WPEB0- (W 19L°0-,.PU8 0 8UE 0~ (S+1)PPU AT
0 9887°0-,,PGL0- 99E°0- ,,029°0-,,989°0 L, LEB0- 4 LV80- ,,96L70-,.208°0 £EL0 PIoTA Uysaty
0 oLT16°0 L4€29°0 WEELO  G6E°0- ..E86°0 ..966°0 .,.2496°0 ,4.29L0- €91°0  llAYdoto[yd jueo
€690 L8060 TPE0- +u896°0 ,.826'0 ,,808°0 ,,0L90- £6€°0 YATOM 00y
«GCL0- 8280 290 L0290 ,.,5990 10¥°0 8920 yptung jooy
007°0- o0LL'0 «WoTELD0 498570 W LTL'0 ,.689°0 Yipim juorg
6FE0-  GSE0- LLIT0-,,0EL°0 L1650 iAus jeo
+066°0 L.ET6°0 ,.1890- [91°0 we|d/ saauag jo "ON
WSS60 L 1EL0-  tgrg IR
90970~ 8GO 0- 12j30wep wag
96670 YAy ue|d
v T SV s A A T S T T
fiq &1 A(] Jeo Jo 'oN  Jo ON 03 Ae(q

sejel JUIpass XIS 18 UmoI3 uoadey 99elo, XO[@A JO SI9I0BIERYD DMUIOUOISE SUIOS USSMIaq JUIIDNJJR0)) UOIFR[LI0o) "p-G] JIqe,

._35_



‘g1 =U "A[eAl0adsal ‘S[9Ad] Aijl[iqeqold 941 pue G le juedyIUIISg ;L °

LR

L0 074,909 0 u659°0- 92V 0- 4 TLL0-4 01L'0- 6EY0- 44G6L°0 +6V6°0 o E8G°0 EE6'0  082°0- 4 LYL0 48980 ,,£S6'0 8050 zL00 14y apnig
e IV90 0059570 1obLI0 1 eEY8 0-4.068°0 1 6080 L 98L7°0- £8P 0-,.628°0- GET0- LLIL'0 .9GL°0- LELVO- 962°0-..1L8°0  LBLV O ysu apnty
oBEYD 429980 o8LB0 4 FB6'0 (WBEGD L IPE0-,,L8L°0- SGIF0- BEE0- .,G68°0 40980~ 6690~ ,9E40-.,L98°0 6L2°0 e) opniy
2eBEST0 oB6L°0 W ZLL0 oo LOL'0 4 9PL 0-4462L°0-,.65V°0-  GEV0- (W SL4°0 4 9LG'0- ,.359°0 LIPS0 . I8L°0 0tvo aord pnd)
WeBVL0 (ZL80 0 IF6'0 (W 698°0-44609°0-,,PEY0- 6610 .806'0 8870~ 4B2L°0- E1V0-,.828°0 8990 guonppta Al
eLLB'0 (8260 4+a816°0-44228 0-4,699 0~ ,G6V 0- 44G8L°0 4 TLB'0- 4uCCL0- (60970 . FE6O 9080 (Ways)plata Ai(]
V0B6°0 2 VG6 00 u008 0-0aE69°0-  ETP0- 0aB8980 1 126°0- 29L0- W LLG0-4 L1560 8PP0 (S+ DRI AL
«oGG6 0- 4 69L°0-,,889°0-  FLE0- 5 P06°0 4ZV6°0- 4 BLLO- 42450 . VEE0  LBISO PIOIA Ysaty
T80 o 1080 o L6Y°0 IFL0 W0L6'0 o0S06°0 ,2EL°0 4 ,LP80-  L8LP'O- ([AYdOIoyd JraT
00670 47880 W48V 0- LWLEB'D BI6'0 L0860 (ETY0-  OVO O- YoM jooy
SLPO G TRV 0- 9LL°0 LG TL90 L86V°0 L019°0- L.8LY0- Ynual jooy
CPO'0 443650 466L°0 4..996°0  LLLO- 1660 iptm jeor]
WEEL'0- GCLPO- GLL0-.,326°0 L1840 Yinuag juon
L8870 L 6TL0 ,38L0- L8E 0-r(d/ saawa jo 0N
WEI60 L899 0. tigoe IR
9ELT0-  TRO0 Wlwep wing
.6€5°0 sy Jurd
L R T btk P Dy RO SIOL bR 0 i R S oy oeganee e
11 A1 11 Jeor] Jo ON  Ju ON 0y Au(]

soteI UIpPads XIS jB UmoI3 adey] afelo 9eyonAe[[eH JO SI3JOBIEYD JMWOUOISE SWIos Udomiaq JUSIJO0]) UOB[RLIo)) "G-G] OlqE],



W) |l E

R AR 2 RHe bEc & 167 2ol YEyH.

Table

16. Regression equations for fresh vyield
characters of four forage rape cultivars grown at six seeding rates

(kg/10a) and the other

Cultivar  Independent character Regression equation F-value
Plant length(cm) Y= -17410+171X 19.27
Stemn diameter(cm) Y7= 33683-13527X 32.00
No. of leaf/plant Y" = 23893-475X 20.15
Akela Root length(cm) Y:': 46623-1509X 13.65
Root weight(g) Y = 17893-22.7X 10.48
SPAD reading Y= 58079-1171X 25.87
Dry matter yield Y= -532+544X 19.77
Crude protein Y= -2630+1521X 18.38
Leaf length(cm) Y = -1994+176X 16.83
Ramon . . -
Dry matter yield Y = 731+5.05X 11.82
Plant length(cm) Y™ = -57290+393X 7.23
No. of branches plant(ea) Y = 15716-825X 10.19
Velox No. of leaf/plant Y™ = 21283-735X 932
SPAD reading Y = 21283-735X 14.60
Dry matter yield Y= 32706-582X 293.77
Plant length(cm) Y = -34605+272X 27.44
No. of leaf/plant Y= 16576-361X 31.24
Leaf length(cm) Y= -12014-459X 17.84
Hallayuchae SPAD reading Y= 66039-1330X 4153
Dry matter yield Y= 956+7.41X 135.95
Crude fat(%) Y= -5891+2145X 29.04
Crude ash(%) Y = -23379+2642X 7.56

Significant at 5 and 1% probability level, respectively.
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Table 17. Protein vield of five rape cultivars as affected by seeding rate

Seeding Protein yield(kg/10a)
rate(kg/10a) Akela Ramon Sparta Velox  Hallayuchae Mean
0.3 108.1 61.1 1516 49.0 24.1 78.8
0.5 162.3 36.7 182.7 74.7 44.1 110.1
0.7 2156.2 1139 273.6 115.1 65.3 156.6
1.0 248.3 136.9 321.0 118.3 73.6 179.6
1.3 2759 137.4 310.4 115.8 89.7 185.8
15 2715 136.5 321.6 109.5 82.7 1856
Mean 209.9" 110.2° 255.6° 96.1° 61.7° 146.7
Coefficients of regression equations relating seeding rate
Intercept 6.6 15 117 -171 -159 =27
Linear 3826 2205 4887 2532 1497 2989
Quadratic  -135.1" -874" ~190.4° -1139° -5%.2" -1164"
r’ or R 0.9 0.9 0% . 095 0.98 0.98

f‘;\‘leans in a row followed by the same letter are not significantly different at 5% probability level
. Significant at 5 and 1% probability levels, respectively: NS, not significant
® Akela. Ramon, Sparta and Velox are forage rape cultivars . Hallayuchae is a oilseed rape cultivar

HEAY tia ¥t Bigc] Rotdd e} #kmoz @msle fmeldict. &,
0.3kg/10a #EHEEANM HMEDHE KBS 78.8kg/10aclR oY fHfEEol ot o
2t Azt s@hnslol 1.3kg/10a EFEEAM HEAH k&S 185.6kg/10a2 2 2ufol4
A3 F7t=Eldch. GiEol wE HEAW 'S Sparta’t PR B2 doljled,
ERmEZ AU Akela® HEAH KES HEmy & Holey A& Sparta
o vlatH AL Holt.
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—f o2 feyel fifEEC wetd 74 el £E¥EE REStE & B/ S
2 ded, # 5(1990)° ot fFiEmol Worddl wal HALMEKS . XKE
8. ol T8 WA ed BERE ZoiXdn stk met K(1995)& FEM
fEihEel R, KECH S 52 HEERol BolEs® Aden. HE K
15 #FEmel B W1 Addn 3t a, Toxopeus®t Boonman(1983)2
EERBmRS BEE R =2 £F#Le 800g/10a FHEAN HEE 2
ot fEHEEC] AHe 0.5ke/10a FHEREAME ER] v ANd A0, # T
(1990)& #HAlimzEe] Rt EfER AR dade 2 £87 ey &t
o wetME ERZE Zdx stdd. aElm, %£(1993) ihEe BHIEES BA
glol B/ 2&+E MEME 2oty #ET v 3o

A REAM Pt B#E B B wet BekAl e FAloln . dfEd] webMe
EwEhEe BAfEEErT 181.2HE 7MY ®stm, Sparta®l FfE#ie 199.7HE ol %
2 Holuth 2#la, ERE 1.0kg/10a EREEAA 71 2o, FiEme] 2o
Aol wel gk 2 FERE Aol ffmel AT

Sparta, Ramon, Velox®l #EE 7 Holi, Akelad HEES 147.1cmE 7}
A Askoh olek e HMEAERE fRAMEE 0.8ke/10a®t 0.9ke/10a EEE
A Hfol 71 At Toxopeus® Boonman(1983)9] #ii5sh HAlmAES] #
P OKEE, THH 5L BEEC] BETrE Axddod RS Zodde @9
#(1995)9 #iEe K AKXMSRE —2EHAT.

B Rl WE ke R REY ERE WY K(1995)L EfEEC] #
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medl we iRES #Akow, HEL FHEC] AL EiA /M TAYAG D #
& vk ded, K REolA BEE ERA WE REI RES] #REE H T
(1990)9] #i#eh vl =g Mm-S BAc

Libel #%2 & o HiEmel AS+% HEE RESEH HEER BE 2
& A2 k. & Folle AkelaZt BIEAHSE 53 BEE 2 Holn, 4
HEL ER OER 2 BEE Zo FNfBEAE £ SR JEbgoh

BRI RR S Wiette]l 7Z2e hipE A HEsy fFEgc]l Boldd wel FHAgEo)
#msl £ (Schukking, 1984 ; Toxopeus® Boonman, 1983 ; #¢ %, 1995).
HE(1988)2 BHEEE AR = e fERiEmES HAkES FHFEE 13 2L
(50 % 10cm)oll A FAMkES BAdn sz, #e F(1995)L2 FiEE =R
& mEe FAMUKES 0.9ke/10a HHEEAA 71 Btn, EHgo]l HojHd o}
g} FAkES 288 AHAG D @wEstA

A AEolA e BEAmES BEES 10a% 0.3kg~1.5kee] 6fES] Kigoz 3}
A& o HXYLEE 1.0ke/10a fHHEEANAH 8.989.9ke, 0.7ke/10a EHEE A&
8.726.3kgo2 7} Wtn, olEztelle HRMel AU 0.3keg/10a #EHEEC
A 5,023.1kg2.2 FAMKES 7H AU,

fBtEEmol WS 1.5ke/10a FBFER(8,351.3ke) 9} 1.3ke/10a®] #HHE(8,399. 1kg) #
AR EE ey B2 Holleuy dltid 0.7kg/10a%t 1.0kg/10a fEFEE v) 3}

ol 2 S fEMMET HFERES BMETS FAMEE 2o ot Fhn
At o= [RFE dod, FAkES 233 HAEde #e FK(1995).
Nivaz(1984). Jung %(1988)% Toxopeus® Boonman(1983)9 ##E= —
gohn BRE AT
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BRI RmRS RS (EWel Mife i, 2 el 1 KR 9 B
o EEREE SOl wet fEMEEA FA 4% vIAA Hed (Harper$t Compton,
1980 ; Berendonk., 1983), & &(1990) &Jstd HZ HRY EI¥AHBR
snfEffol A B kRl = Ramon, BEEXHER & Velox$t Viva 5 difdol tt
gy HAkEe] Bt sdden. & F(1987)L fKAAES] RiEE Fol

Akela’} 47.7t/ha, Ramon©| 54.2t/halo & fnflol] w|dlo] FHildkme]l ol

R

gx stdo. A oM SfE5 2= Spartart 10,652.7kg/10a® 7HE @

(o]
T

HolA 3, Veloxe 6.275.3kg/10aZ Ykm2 74 HAt. Akela(7.756.1kg

o
L.

¢

/10a) ¢k E¥imE(7,246.6kg/10a)E FAMRE S HEny B& Holdou gk
Spartacl Hlstd FAkES 2 WolAdot. 22l Akela®h Ramon F dafEel
AR EikEel e aiEEd vletd wilthe & §(1987)9 #iEet Velox
gt Vivaol dgel i Bkthe #E7 Al W RSRS dAEA gkt o9
2 FRHE X Aol BHGMC Z32(2808 LIE), AEE Rifiol @%@
BHERA] 2HEY Aoz Aztsdd.

mieEd WE fbRs #ibe FTEM. LEREN 2 TkEEN #LE F

KemES WEEEN v PES ¥ 328, HEAE kS 9 RS
gLz A BES vAA ddzn 2 F(1992) #HEFAT. Trungd
Yoshida(1985)& fa¥HE¥el #®E KT+ 2719 KEILE MiFfEo] HBolxlxn
M T BMETL stuen, £ $(1990)2 HFAUIZEUE FHEc] BT

5 HE&EAH B BoHAU, dHi HKkS S #mEdz sdd
Gangstadt(1964)€ RA% &S] HEFHER S LEHS BAZ FMHIA =
of ¥kEN HEAR T BRKES #MmAYdz dJd. 13, &2 F
(1992) 2 Sorghum-sudangrass hybrid® #FHHFEE7} Folyodl dat HEAHT T
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o Higsre #Bmettn 341, Masacka®t Takano(1980)% 4i##He] EE ®
e kiRl Eisd wE BB o #iHE dad F8o] oA Hf{kE
o] (K TFT¥x HEstdct

A oM FiEEC] Engdl oeb HESEI HIEHS BolA L oy, sk
£ 2 Rl g wet Holle Mol ol 2 HRE ERHEY
o EEETE H## Eo) #®meds Trung® Yoshida(1985)9 #ie}
Sorghum-sudangrass hybrid®l H#EEE7} ol o} HMIEHH. HEH S
filEtsrel sl Acke & —eweEtdoh
HEAH TE2 Akela(d 9.3%. £71 4.5%)% Velox(Q 8.9%. £7) 4.4%)
7b eEay stk aelam, M FES ERMEE 17.0%. £7) 48.5%). H
fER5S Ramon(® 9.5%. &7l 6.6%). HIK7 &ES Velox(d 17.6%. &7
13.2%)2 tt&ay) 2 aiESoIon, HEHT FEol ¥ M E¥HmE
(3 4.4%. &7 2.8%). HfH ZEo] Fe S Akela(d 14.7%. Z7)
40.1%), #ligltol W& diES Velox(d 4.1%, £7] 5.5%). HIK5ol #& &
e EEMEE 13.7%. 71 9.6%)9}.

A REHERA B2 BEE R 92 MRSV R 5 RES Akela,
VeloxREdl, °l¢ Ze #Re fMEAHBE Akela 5 B2 REE Fol Akela
T EmikES ERkE 5 HARS7F Edde Schukking(1984)3 & AzrksR el
Bl EEeIU . AR E Velox 5 B2 AHES HMEAK 8L 12~
23%RAT Gupta T(1974)°] #ED vk oy, & REIMNE Veloxd HE
BES gy 2& Aoz veyn . ol g KELS mFE K B2 Bl
ol ate] YeHERFIZE 2ol de) BEE Roz Az

..42_



2. EXMH R o2 pIRAmES EERE, ki 9
o e 8t

1) ERKIE

FHAMAC e EEARRS] £FS AR HRe K 187 20. 21, 22, 23,
24, 259 B+ ule} T}

7}) FATEH# ¥ SPAD reading

FATEH# 2 SPAD reading® ME #{tt % 18. 203 o}

FHEMA Kol 2 BKHEKE EXMEAREC Foldd wat Rolxe Mmeld
o dnfEol] wE BHTEH¥E E¥EMEZF 182.2HE 7MY ®wgon) Spartast
AkelaZt 7tZ} 198.4, 197582 RAo9, & Rl kst #ittiezs A

Ao}, miffod W& FERE SRS HFHMEI 46.82 E1, Akelat 4028 ¥
2 HolAu .

W) BER R EERK

BRE % 18% 210M HE uis} o] 2¥# 30kg/10a MAENA 172.0en2
7bd AA:, Bk 30ke/10a MM K Yoz oo MFE BEES FHHA
ol REFE HAHD, £ FHEMARC Bolx HAHE MEeldct. &
b B HES Velox?t 173.8cm2 744 ZU3. Ramon 169.1cn. Sparta
161.5cm, Akela 160.1cm, EEHE 159.0cn) I E BEEL Folxl = o]
Aok HEETE 10kg/10a HAENM 35kg/10a HAEAA & FolA & Mol
RNen, #FH 40kg/10a WHAHEAA 7HF 7 #Hitey FEXEE Jebdg
(P<0.01). 23} @mfEhildle AEEZ Aot
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Table 20. Days to flowering and SPAD reading of five rape cultivars as affected by nitrogen rate

Nitrogen rate

Days to flowering

SPAD reading

(kg/10a)  Akela Ramon Sparta Velox Halla Mean Akela Ramon Sparta Velox Halla Mean
0 1948 1890 1950 1900 1803 1898 418 434 419 418 454 422

10 195.3 1897 1957 1900 1807 11903 405 440 421 423 465 499

25 1980 1910 1990 1923 1827 1928 39.0 45.1 433 437 465 498

30 1983 1930 1993 1930 1823 1932 405 $H4 445 49 476 43R

35 199.3 1933 2003 1943 1833 1041 39.1 452 392 4.1 480 419

40 1993 1933 2013 1950 1837 1945  40.1 423 411 435 465 418
Mean 1975 1916° 1984" 192.4° 1822° 1924 40.2° 442° 420° 434> 468" 433

Coefficients of regression equations relating nitrogen rate

Intercept 19455 183.83 194.81 189.84 180.20 189.64 NS NS NS 4196 NS NS
Linear 013 009 012 002 007  0.09” NS NS NS 006" NS NS
Quadratic 000 000 000 000" 000 0007 NS NS NS NS NS NS
r‘ or R’ 097 093 099 099 095 099 NS NS NS 067 NS NS

“ Akela, Ramon, Sparta and Velox are forage rape cultivars ;

Hallayuchae is a oilseed rape cultivar

® Mecans in a row followed by the same letter are not significantly different at 3% probability level

""" Significant at 5 and 1%

probability levels, respectively: NS, not significant

Table 21. Plant height and stem diameter of five rape cultivars as affected by nitrogen rate

Nitrogen rate

Plant height(cm)

Stem diameter(cm)

(kg/10a) Akela Ramon Sparta Velox Halla Mean Akela Ramon Sparta Velox Halla Mean
0 150.7 1669 1513 1626 1500 1563 1.7 21 1.7 19 19 19

10 1595 170.1  161.2 1738 154 1642 18 23 1.7 21 21 20

25 162.1 1719 1671 1762 1581 1671 18 23 1.8 22 21 20

30 166.3 1784 1718 1773 1663 1720 18 23 1.7 23 23 9p

35 162.4 1695 1630 1794 1637 1676 18 22 1.7 23 23 90

40 159.8 1575 1248 1733 1594 1610 18 2.0 16 20 21 19
Mean 160.1°  169.1° 161.5° 1738 159.0° 1647 18 2.0 1.7 2.1 21 20

Coefficients of regression equations relating nitrogen rate

Intercept 150.74 NS 14997 16316 NS NS NS 210 NS NS NS NS
Linear 1.047 NS 176 113 NS NS NS 003" NS NS NS NS
Quadratic -0.02° NS -004° -002° NS NS NS 000" NS NS NS NS
r* or R* 0.92 NS 0.87 0.91 NS NS NS 0.9 NS NS NS NS

“ Akela, Ramon, Sparta and Velox are forage rape cultivars

; Hallayuchae is a oilseed rape cultivar

“ Aleans in a row followed by the same letter are not significantly different at 5% probability level

""" Significant at 5 and 1% probability levels. respectively; NS, not significant
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oh HoHE. EH

Hortie # 18, 22914 B uieh o] FH 30kg/10a HEAIERCIAM 11.372
gy Be Heldlm, EARAAM 8.23%2 MR AHUY. #FE#  25ked
30kg/10a HaF Kkl A HESHEES EHUt 52 #EE E8ew. 2 LUTY
Kigo 2 #iFmel mMAHAY BinEE et ot BoHEAn, FEE A
ATH(P<0.01).

z} GRFERT SrEEre] ERe BE®iE. Velox. Ramon FE#CF 22 11.1~
11.3782 B& Heolew, Spartad #MoE#s 7.70=2 7P AUY. aidh)
HEWE ERHFET 32702 M8 B3, Spartad FE#HE 223702 MR He
Hol Aot

Table 22. The number of branches and leaves per plant of five rape cultivars as affected by mtrogen rate

Nitrogen rate The number of branches per plant The number of leaves per plant

(kg/10a) Akela Ramon Sparta Velox Halla Mean Akela Ramon Sparta Velox Halla Mean

0 8.0 10.2 48 9.1 95 83 248 201 194 192 239 215

10 81 10.2 94 103 104 a7 28.0 273 235 212 273 255

25 9.8 13.0 96 120 120 113 318 3H8 251 262 394 317

30 10.0 120 95 121 129 ni3 36.1 34 237 271 411 327

35 95 121 77 123 110 105 284 319 218 292 356 294

410 8.1 10.3 50 116 109 g9 284 292 200 245 290 26.2
Mean 89 113 77 112 1117 100 296° 300" 223 246° 327" 278

Coefficients of regression equations relating nitrogen rate
Intercept NS NS 492 89 NS 80 NS 1924 1938 1978 NS 2048

Linear NS NS 055" 020" NS 028 NS 124 03" 021" NS 089
Quadratic NS NS -0.01" -0.00° NS -00I NS -002" -001" NS NS -002°
ror R NS NS 098 097 NS 092 NS 096 099 070 NS 0.8

* Akela, Ramon. Sparta and Velox are forage rape cultivars ; Hallayuchae is a oilseed rape cultivar
& Neans in a row followed by the same letter are not significantly different at 5% probability level

" Significant at 5 and 1% probability levels, respectively: NS, not significant
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2 KR R
¥k ¥R ER#te k 18, 233 2o

RS F# 25kg/10a HiMES} 30keg/10a MEAEAAN 71 ZUxn, FEKH RO
W e mghnEd det #EL gkt @A E gt SR #F#EL Ramono©l

58 . 0cm= 7V¥ ZQ 1, Spartazt 45.9em= # U},

AT HES #rikiEs} vl =3 HmAY, Bk 30kg/10a MiARENA FEiES
74 W Holdut, fsifE FolE Ramon©l 18.9cmZ 71 W2, Spartazt

11.7cm2 Fobxle @A, ol&3tele A7 AAJR(P0.01).

Table 23. Leaf length and leaf width of five rape cultivars as affected by nitrogen rate
Nitrogen rate Leaf length(cm) Leaf width(cm)
(kg/10a)  Akela Ramon Sparta Velox Halla Mean Akela Ramon Sparta Velox Halla Mean
0 450 336 435 49.1 416 466 132 180 110 158 150 145
10 453 558 465 308 433 48R 135 18.1 12.0 169 151 151
25 493 605 481 535 302 5913 13.7 199 124 172 168 158
30 497 654 472 339 LIbE4 nbasc =139 204 122 178 171 41
35 471 6.9 4H6 edarrdRid 1 00D 135 190 116 181 160 154
40 464 559 445 498 449 4.2 133 18.2 11.1 167 158 148
Mean 471 580° 459° 524° 462 499 135° 189° 1L.7° 171° 160° 153
Coefficients of regression equations relating nitrogen rate
Intercept NS NS 4343 NS NS NS NS NS 11.00 NS NS NS
Linear NS NS 043" NS NS NS NS NS 015" NS NS NS
Quadratic NS NS -001" NS NS NS NS NS -000" NS NS NS
r’ or R’ NS NS 0.98 NS NS NS NS NS 099 NS NS NS

° Akela, Ramon. Sparta and Velox are forage rape cultivars : Hallayuchae is a oilseed rape cultivar
% Means in a row followed by the same letter are not significantly different at 5% probability level

°"" Significant at 3 and 1% probability levels, respectively; NS, not significant



vh) iRk R RE
fBE 2 RELS £ 18, 2494 B upeh o] IREL 25~30kg/10a HLE

A 23n WAE 2AT KA Z AU £F Bgou. REAME TG A
o2 HolA Fgtch
RES z 4 30kg/10a HifECIA 388.6g2Z 7HY FANLY, 40kg/10a ff

HBEIM tHES 293.3g22 718 & HolUoh. MlEj=E #EMFE7E IRE 442¢

o2 7} FAYR, Veloxd HBELS 274 4g2 2 714 HAY. Akela®}t Sparta

T MES HhEy FALE WolAdou Fid EEMmFE vlad REL /&
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Table 24. Tap root length and root weight of five rape cultivars as affected by nitrogen rate

Nitrogen rate

Tap root length{cm)

Root weight(g)

(kg/10a) Akela Ramon Sparta Velox Halla Mean Akela Ramon Sparta Velox Halla Mean
0 26 25 220 226 219 223 3533 2633 3067 2767 3417 3083

10 236 229 220 226 - 221 296 3600 2700 3467 2733 4500 3400

25 244 229 228 241 230 9234 4167 2833 3133 3133 4717 3597

30 222 244 233 227 242 934 383 3767 3667 3100 35067 3887
k3] 218 233 235 218 235 908 3300 2933 3733 2433 4967 3473

40 212 210 221 215 217 9215 3000 2567 2967 2300 3833 2933
Mean 26 28 26" 26" 27 2R7T  3572° 29065 3339° 2144 4417 3396

Coefficients of regression equations relating nitrogen rate

Intercept NS NS NS NS NS NS NS NS NS NS NS NS
Linear NS NS NS NS NS NS NS NS NS NS NS NS
Quadratic NS NS NS NS NS NS NS NS NS NS NS NS
r‘ or R NS NS NS NS NS NS NS NS NS NS NS NS

“ Akela, Ramon, Sparta and Velox are forage rape cultivars ;

Hallayuchae is a oilseed rape cultivar

& Means in a row followed by the same letter arc not significantly different at 5% probability level

°"" Significant at 5 and 1% probability levels, respectively: NS, not significant
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2) #HA R e B

b FAME

10a% HFAMKES £ 18, 25944 ME upe} o] #k 30kg/10a HEAEClA
11.382kg2 713 @ten, 25kg/10a HiABlA 11.163ke. 35kg/10a HiME
10.782kg. 40kg/10a HiME: 10,007kg. 10kg/10a HiME 8.958kg. HHfiH kol
ME 6.93%kelffrE HAHE M B

GFER HeEcol M Spartall FAMKES 11.454kg/10aZ2 71 AL, 932

2 Akela 9.943kg/10a°l ¥},

Table 25. Fresh forage yield and drv matter vield of five rape cultivars as affected by nitrogen rate

Nitrogen Fresh forage yield(kg/10a) Dry matter yield(kg/10a)
rate(kg/10a) Akela Ramon Sparta Velox Halla Mean  Akela Ramon Sparta Velox Halla Mean
0 68273 58923 82043 66663 71027 69386 24487 6140 29477 7433 6793 1486
10 B4H0 67620 115153 80117 8347 8B77 30143 8103 3877 7800 03 17685

25 111627 98447 133803 104037 110247 111632 38447 9767 45750 10387 10830 22976
30 119203 97520 128493 110707 113083 113819 37160 9253 37800 10820 12923 21391
35 101963 90237 125350 117223 104343 107823° 31283 8877 37087 11730 10263 19843
40 99973 87937 114540 98440 99437 100065 31497 883 31717 8410 820 17805
Mean 0943.1% 847" 116564 961987 97947 98717 3070° 8454° 35785" 94307 9805 19129
Coefficients of regression equations relating nitrogen rate
Intercept 676378 348338 823223 632293 691307 674308 236149 61062 NS NS NS 141408
Linear 361267 261317 404867 273297 299197 31998 1877 26137 NS NS NS 65.29
Quadratic  -708° -4.36 812" -415 -353 58" 2277 -051" NS NS NS 13
r’ or R 0.94 0.89 099 089 097 0.98 0.86 0.98 NS NS NS 0.89

* Akela, Ramon, Sparta and Velox are forage rape cultivars ; Hallayuchae is a ocilseed rape cultivar
% Means in a row followed by the same letter arc not significantly different at 5% probability level

" Significant at 5 and 1% probability levels, respectively: NS, not significant



W) gikE R kR

10a% #PkEe £ 18, 25004 H& wis} ol 25kg/10a MBI 2,298ke
2 M 2n, 2 9&e 30keg/10a WA KigolAoh. EHEAES f¥ikEe
1.487kgo2 7b2 Aok z &iE5 fHpikE-S Sparta’t 3.171.7ke/10a2 7}
A gokn, Velox® 841kg/10a® ##lim-e vi-¢ AUt Akela® HEA) i)
Jos(3.149.7kg/10a) & & Holley, Spartadl #fpiimol vt B Jo
Aok, 2 9 HES 858.3~882kg/10a= vi% AU,

HIEILE £ 18, 26004 B uie} o] i 25ke/10a WAREANM 42.2%. 30
ke/10a #EAEANAM 41.2%2 =A Jewt. &fE52E Ramon F3F°] 44.8%
2 713 ot3m, 2o 2 Akela. SpartalHieZ E%ony, Velox MmiES 34.2%

2 7V wsio

Table 26. Leaf weight ratio of five rape cultivars as affected by nitrogen rate

Nitrogen rate Leaf weight ratio(%)
(kg/10a) Akela Ramon Sparta Velox Halla Mean
0 36.1 421 331 298 35.1 352
10 40.5 448 355 28.0 36.0 370"
25 430 465 446 383 387 422°
30 408 456 43.0 388 392 41.2°
35 399 47 36.8 399 372 39.7°
40 378 449 36.7 30.1 365 372
Mean 39.7% 4“8 383" 34.2° 3716 3875

Coefficients of regression equations relating nitrogen rate

Intercept 36.06 42.18 NS NS NS NS
Linear 060™ 0.32° NS NS NS NS
Quadratic -0.01"" -0.01° NS NS NS NS
 or R 0.97 092 NS NS NS NS

* Akela, Ramon, Sparta and Velox are forage rape cultivars ; Hallayuchae is a otlseed rape cultivar
& Means in a row followed by the same letter are not significantly different at 5% probability level

" Significant at 5 and 1% probability levels, respectively: NS, not significant
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7h) MERHE

HEAT FBS % 19, 270dAM B uiet 2ol HERKTS EHAEAIANAN
6.68%99 Zo| #ifEel BMESFE HEAT RS Bmslol 40ke/10a HH
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Table 27. Crude protein concentration(%) of five rape cultivars as affected by nitrogen rate

Nitrogen rate Leaf Stem
(kg/10a)  Akela Ramon Sparta Velox Halla Mean Akela Ramon Sparta Velox Halla Mean
0 73 6.3 77 6.5 56 6.7 35 27 3.1 36 27 31
10 94 6.9 8.0 6.5 5.7 73 46 28 33 37 28 34
25 98 79 96 75 75 85 47 36 43 39 35 4.0
30 10.3 8.0 9.7 83 7.7 88 48 4.0 47 39 41 43
35 105 8.1 9.8 86 8.1 9.0 5.2 4.1 48 39 43 45
40 10.7 83 10.0 88 73 9.0 55 40 5.1 40 42 46
Mean 9.7*¢ 76° 9.1° 77 10° 82 4.7" 353 42° 39 36 40
Coefficients of regression equations relating nitrogen rate
Intercept 754 6.26 754 638 553 661 3.69 239 302 360 260 310
Linear 015 008" 009 002 006 009" 005 005 004 001" 003 004
Quadratic -0.00 -0.00" -000 000 NS -000" -0.00 -0.00 000 -000 000 -0.00
r‘ or R 0.94 0.99 095 096 080 099 088 093 098 096 093 09

° Akela, Ramon, Sparta and Velox are forage rape cultivars ; Hallayuchae is a oilseed rape cultivar
& Means in a row followed by the same letter are not significantly different at 5% probability level

‘" Significant at 5 and 1% probability levels, respectively: NS, not significant
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Table 28. Crude fat concentration(2s) of five rape cultivars as affected by nitrogen rate

Nitrogen Leaf Stem
rate(kg/10a) Akela Ramon Sparta Velox Halla Mean Akela Ramon Sparta Velox Halla Mean
0 141 12.2 120 80 83 1na 73 7.4 74 58 50 66
10 14.1 122 12.1 8.1 84 10 84 75 75 52 6.0 72
25 14.1 12.3 120 83 84 110 92 74 7.4 67 57 77
30 14.2 123 123 85 85 1192 84 75 76 75 55 7R
35 14.3 123 125 88 89 114 82 6.8 76 60 40 65
40 14.3 12.3 119 93 86 113 81 79 8.6 57 44 7a

Mean 1422 122° 121° 85 85 111 8.3 7.4 77 61 51° 69
Coefficients of regression equations relating nitrogen rate
Intercept 1411 1219 NS 806 NS 1087 NS NS NS NS NS NS

Linear -001 001 NS -002 NS 001" NS NS NS NS NS NS
Quadratic 000 -000 NS 000" NS NS NS NS NS NS NS NS
r or R 089 08 NS 087 NS 077 NS NS NS NS NS NS

° Akela, Ramon, Sparta and Velox are forage rape cultivars ; Hallayuchae is a oilseed rape cultivar
% Means in a row followed by the same letter are not significantly different at 5% probability level

" Significant at 5 and 1% probability levels, respectively; NS, not significant

o) ks

HUK& % 19, 29914 He viel Zo] o ¥HeMe 2ZE HAEAM 159
8~16.36%2 YA Mm-S Bolx ¥gton 7] ¥ HIKS = d F
o) HUKS #{tsh AP MRl MiEHIZE AkelaZt R(17.1%)% Z71
(14.1%) %9 /€ KD TES %2 Weldew, Ramone AeliA
14.7%2 & HolUYH.



Table 29. Crude ash concentration(2) of five rape cultivars as affected by nitrogen rate

Nitrogen rate Leaf Stem
(kg/10a) Akela Ramon Sparta Velox Halla Mean Akela Ramon Sparta Velox Halla Mean
0 174 140 164 166 162 161 146 113 118 119 124 124"
10 179 142 162 167 163 1626 170 120 116 116 116 128
25 165 151 159 176 158 162 164 132 137 118 111 32"
30 169 155 158 163 156 160 156 133 133 119 128 134"
35 17.1 155 172 166 154 164 154 108 139 119 118 128
40 17.1 142 165 166 155 160 141 127 157 112 136 135"
Mean 171 147° 163 167" 158" 162 155 122° 133" 11.77 122° 130

Coefficients of regression equations relating nitrogen rate

Intercept NS NS NS NS 1628 NS 1485 NS 1174 NS NS NS
Linear NS NS NS NS -001 NS 022" NS -002 NS NS NS
Quadratic NS NS NS NS -000 NS -001° NS 000 NS NS NS
r or R NS NS NS NS 089 NS 0.89 NS 091 NS NS NS

Akela, Ramon, Sparta and Velox are forage rape cultivars ; Hallayuchae is a oilseed rape cultivar
% Means in a row followed by the same letter arc not significantly different at 5% probability level

"™ Significant at 5 and 1% probability levels, respectively: NS, not significant
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Table 30. Crude fiber concentration(%) of five rape cultivars as affected by nitrogen rate

Nitrogen rate Leaf Stem
(kg/10a)  Akela Ramon Sparta Velox Halla Mean Akela Ramon Sparta Velox Halla Mean
0 160 212 191 171 228 192 470 508 458 462 517 483

10 155 209 155 166 221 181 46.5 305 454 454 308 477

25 155 195 149 165 221 177 459 430 49 452 504 471

30 149 194 146 163 216 174 463 477 45 445 490 464

35 145 19.1 144 162 215 171 413 469 425 439 466 442

40 14.3 17.1 145 156 208 1p5 412 462 401 427 488 438
Mean 1515 195°  155° 164° 218 172 445° 485" 439° 447° 495 463

Coefficients of regression equations relating nitrogen rate

Intercept 1590 2111 1872 1698 2263 1903 46539 3086 4540 4596 51.83 48.10
Linear -001 002 -029° -001 -001 -006" 015 -0.02 015 002 -0.10"° 005
Quadratic -000 -000 000 -000 -000 -0.00" -0.01 -000" -001 -000 NS -0.00"

r‘ or R’ 092 093 0.93 088 088 095 082 099 093 094 069 095

Akela. Ramon, Sparta and Velox are forage rape cultivars . Hallayuchae is a oilseed rape cultivar
% Mcans in a row followed by the same letter are not significantly different at 5% probability level

""" Significant at 5 and 1% probability levels, respectively: NS, not significant
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Table 32. Regression equations for fresh yield (kg/10a) and the other
characters of five forage rape cultivars grown at six N rates

Cultivars Independent character Regression equations F-value

Plant length(cm) Y™ = 42655+328X 92.84

Stem diameter(cm) Y = -56733+37388X 1254

Akela No. of leaf/plant \ = 20532-358X 6.81
Dry matter yield Y = -567+3.27X 3391

Crude protein Y = -374+1432X 6.87

Crude fat Y = -2710+1162X 892

No. of branches/plant Y' = -3619+1057X 6.93

Dry matter yield Y™ = -1771+12X 23.72

Ramon Leaf weight ratio Y® = -28318+823X 9.68
Crude protein Y® = -3518+2137X 20.05

Crude fat Y = 16259-781X 16.01

Sparta Plant length(cm) \ = -21368+205X 10.68
Stem diameter(cm) Y = -31245+935X 13.71

Days to flowering time Y" = -131500+733X 7.33

Plant length(cm) Y = -41699+295X 18.90

Stem diameter(cm) Y = -12096+10179X 11.80

Velox Leaf length{cm) Y = 5560+88.7X 8.39
Leaf width(cm) Y™" = -28871+2253X 52.99

Dry matter yield Y = 147+10.0X 25.27

Crude fat Y' = 70036-1980X 14.65

Plant length(cm) Y' = -28514+241X 13.83

Stem diameter(cm) Y = -8499+8551X 850

Hallayuchae No. of branches/plant Y: = -1946+1056X 756
No. of leaf/plant Y = 3554+191X 10.74

Dry matter yield Y = 3069+6.86X 1551

Crude protein Y = 1383+1592X 7.93

Significant at 5 and 1% probability level, respectively.
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SEMAE RO ohe EEEhES MEAT T8, FX WE L MEAT £
S # 33, 34, 35414 RE vish 2o

7H HE&EBE e #it

FHMA B2 HEAY Jkm-E 25kg/10a FHMAEAA 308.0kg/10a2 2
7V Bten, EAEA s 153.8kg/10a22 A Ao},

30kg/10a EHEKHEA ZHH Ue HEAK 8% vlud B Holdou,
W& 20kg/10a wAMAE »lstd HAJok afEd @& HEAH KkzEd
Sparta® Akela’} ®3t3, Ramon® HIEAT ES v-¢ Bt

Table 33. Protein yield of five rape cultivars as affected by nitrogen rate

Nitrogen Protein yield(kg/10a)
rate(kg/10a) Akela Ramon Sparta Velox  Hallayuchae Mean
0 264.2 5.1 3186 73.0 56.0 153.8
10 421.1 78.7 3689 795 80.4 205.7
25 557.1 1126 635.9 117.9 116.5 308.0
30 261.1 110.5 543.2 1319 152.2 299.8
35 489.3 107.6 540.0 1476 126.5 282.2
40 5125 1055 4713 108.2 101.5 261.0
Mean 4676 95.0° 480.7° 110.0° 105.5° 251.8
Coefficients of regression equations relating N rate

Intercept 261.8 52.9 NS 74.7 NS 142.3
Linear 20.4" 3.7 NS 15 NS 107
Quadratic -04" -0.06™ NS NS NS -0.2"
r or R’ 0.96 0.98 NS 0.66 NS 0.94

* Means in a row followed by the same letter are not significantly different at 5% probability level
"7 Significant at 5 and 1% probability levels. respectively: NS. not significant

* Akela. Ramon. Sparta and Velox ate forage rape cultivars : Hallayuchae is a oilseed rape cultiva:
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FHUFEL 25kg/10a BEMABAA 32 4kg/10a2 2 ¢ w2 Holdoy,
FHMAmel BmEd wel |AUEES sl 40kg/10a FHEMAEANE
7.3kg/10a°lUtt.

snfEic] & FHRUELS AkelaZt "i§ wstom, Veloxe wi¢ R ot}
Sparta® MEHARERS &) & Holdou, ke Akelad] vlaid 2
Hol Aot

Table 34. Nitrogen use efficiency of five rape cultivars as affected by
nitrogen rate

Nitrogen Nitrogen use efficiency

rate(kg/10a) Akela Ramon Sparta Velox Hallayuchae Mean
10 56.6 196 34.0 3.7 27.1 28.2%

25 5.8 145 65.1 11.8 14.9 324

30 422 10.4 277 11.3 20.4 24

35 19.4 78 21.7 12.3 99 14.2°

40 175 6.1 56 24 5.1 7.3

Mean 38.3%¢ 1B 30.8° 8.3 155° 209

Coefficients of regression equations relating N rate

Intercept NS 23.0 NS NS 34.59 14.33

Linear NS -0.28 NS NS -0.68° 1.98
Quadratic NS -0.0038" NS NS NS -0.055°

r’ or R NS 0.98 NS NS 0.82 0.95

€ Means in a row followed by the same letter are not significantly different at 5% probability level
Significant at 5 and 1% probability levels. respectively: NS. not significant

° Akela. Ramon, Sparta and Velox are forage rape cultivars : Hallavuchae is a oilseed rape cultivar

o) HEAQE EERE

HEHAE SENUES 10kg FHEMAREAAM 20.6kg/10a22 £ HolRou},
FAKAEC] Wotddl wat MENYT £ENES 2ol 6.5kg/10a2 wf-$
e dolAnh. MmiEdl whE HEAH HENFES Sparta®t AkelaZt ¢ ¥%o
o

. Ramon. Velox., Hallayuchaex® ®j$% 23ttt}
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Table 35. Protein production efficiency of five rape cultivars as affected by rate

Nitrogen Protein production efficiency

rate(kg/10a) Akela Ramon Sparta Velox  Hallayuchae  Mean

10 42.1 79 369 8.0 8.0 20.6

25 22.3 45 25.4 4.7 4.7 12.3

30 18.7 2.8 18.1 4.4 5.1 9.8

35 14.0 36 15.4 42 36 82

40 12.8 26 119 2.7 25 6.5

Mean 22.0" 43° 216° 48 48° 115

Coefficients of regression equations relating N rate

Intercept 6067.5 10974 4624.2 1013.6 968.6 2756.8
Linear -207.3" -34.4" -93.2" -24.2 -175° -75.6
Quadratic 227 0.3" 0.2 0.2 NS 0.6
r’ or R 0.99 1.0 0.9 0.96 0.95 0.99

® Means in a row followed by the same letter are not significantly different at 5% probability level
Significant at 5 and 1% probability levels. respectively: NS, not significant
* Akela, Ramon. Sparta and Velox are forage rape cultivars : Hallayuchae is a oilseed rape cultivar
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—Ri8C 2 REHmES IS AF AMEREIY flHsA H22 gE il
Hlsted Lol Ekmel o9 & fEE ¥eix 2 AoH(Sinyavskii . 1985).
Jung 5(1984)< EIRAMES FHEMEAH ZEZF % 39, B el &
k. EE S8## Tl #mecdn A ch(Sheldrick §. 1981). Patras %
Pinzariu(1983)€ ALK E 120ke/ha®t 163kg/ha HiFsl2 w7} 80ke/ha
< MAI S ol vl EIRIEIBES ER, KR, T L Sl Sol mmld
T AR, & F(1989)& FHMME we EEERES] L) AHS \HE
Bt Skg/10a®] BAMAEANM B, HE HER. R Sl S BHe
EASA oW, 1 Lo BRI E AT (P=0.005) E#sigon, =
KR ARE ZA Jdelddn #gigsido.

A AR EERBERS] ER, R, ¥E oK 59 BES BRE S
W& 24 30kg/10a HEAEAAM 7MY 2 #28 Ao 2 Db s=# ki
AM = Bm=AY wAdel wel I %R Gorxlm YA

kDR E R ol AERHRY  EEY ERE Holm  led,
Nivaz(1984)& f¥HABES] FMiES HEg #R, B4fds Velox, hEf
o= Ramon. Viva. Barsica %°|. BitkfEdlE Akela’t EES fLfolatn 31y
on, 1 F BAERKC mEel B HHS AYn Udn #EAddY & =
(1990)2 fiAmE KfE HEx AWM ERES Ramonol 713 ZAon
Velox. Barsica. Viva, Akela, Windall{i2 ¥ES Holxdx sgch. e
2, E2719 F71el deiM = Ramonol 1.2mZ 7F4 23, Barsica. Akela,
Velox7t 0.9cn2 #ffleldeny, Viva®t Windalel 0.8cn2 XHEELS S 7ts
Atz #wEsA

A ArolA FTEB#e EFEFE/L 182282 7H wgton Sparta: 198.48
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2 ¢ =& HolAd. miER] MHER ERES Velox7t 173.8m=z 713 Zde
. Ramon 169.1cm, Sparta 161.5cm, Akela 160.1cm, &E%iHZE 159.0cm9]
g #®HiS #obAle MmolAtt. #Moide Velox® Ramone] 11.2~
11.37h& 78 W3t3. Spartazt 7.7702 A oA, kHMEY Hfd
%9 Ramon¥ Velox7t Efo] Ax A Fol IEE3IT = £ S(1990)9 #HE
A Atceke vl fEel Ao

flRt AR E SACtEolaL, TRACHIC] 583 #¥ES AYx A7) o 2ol O E {EHpel
vt fEELe] Mm-S Bmste Aol fkiel 4AEMS m LAY Harangozo
¢} Harangozo(1985). Fink(1989), Songin(1985) %< #&% ul Aot
Patras® Pinzariu(1983)2 ha# 120~163kge %S MLsI S =7}t 80
kg/ha HEALE S wioll ®lstod EiELAMZES] FAkES 43 #mAARgn 3
28}, Patras® Pinzariu(1983)e THEMIL HRe MEEd LG A o
fESS kEERA AA BEE XA Hed, itgel N ERsEd e 2
MM ES 10a% 5~T7ks, FifukAME 27ke MALENAM stpikEol 714 2%
Y 83, Songin(1985)« f¥IAHmES BHHA KiES hal 0. 33, 66.
99 3 132kg2 2 dAE W MiEol 9.000ke/hacl cl2ttn HEstd
g, Sheldrick §(1981)2 R ZHmsrol MEe] FMLES xolrl Hddl
ME B|HEBIL KES BmA7ls Aol vamyelatn @Estd o, % $(1989)
o Hyeel et =AMl T2 GRABEY wkES BREERES TE Sk
/10a HERLEAA f¥lkES 7HF dton | m#E 15kg/10a7tA] BMFE 4
Yrme #Rive 2 BMmstATH(P<0.005). 2 LiEkel @HEMATE (20keg/10a) A
© 232 HYKES KA

A HBolM e FAMLEES 25~30ke/10a8] BHEMLEANA HAkES 11,16
3~11,382kg, #c¥pixE 24 25~30ke/10a HMCEAIA 718 Btom =i

rlo



fLEel 7H8 A2 10kg/10a MACESH EMILENA FAMkES o e Hold
o, ol e e FMMRAMNE 10ad 27ks HOEANA EERmE) #F
Aol BkohE Patras® Pinzariu(1983) 59 #i#ro=s —#&dot.
EEHHBRe Qi et gHiigEel & ERE Holn ded. £3 £(1987)
2 kel FANLES Akela’t 47.73t/ha. Ramon©] 54.25t/hal.2 & 5iff
o vlstd drmel B2 foletxn sttt Colman# Lazenby(1970)el w2
old fEMEo REAmES SN 2R 23 FANRES e i B
M OEZE Bttt stech

A Bl A @] ©WE FAIKES Sparta’t 11,656kg/10a% 7H8 FAH R,
I 52 Akela®itl. ##hikE S Sparta 3.579keg/10aE 7M4 ZAgoni
Akela7t 2 522 FAE S&fEoldtt. Ramon® Velox9 ##ikEel & &
fEol ®late] whe Qgitke & §(1990)9 #iEet Sparta’t thE Sl vlsto
wlcE s FAMkEC] Bkthe Schukking(1984)9] #i&es & #irete Mg
ms Jepch
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V. % & %%

fevpe] RS $0e 2t (e £FHERE RESe Add B47E 3 dd
(Schukking. 1984). fifEmel A& A fde fE¥Eol flHstA Rste ZERe]
B ¥ opdel s e mo]l BobxlA Hol mBHIZE =X KE, %
EF S U ASEE IEd el BTERR ey, olde RHE s
ol UF W& 7% Efagrt BobdA A HY, EET @il TR 4
g ol WAE Bk ohlt fE¥ol #yzdllAlZ] W #ikerl A3, e
Bh 58 A%etd WAlkE 2 wikEs BstA Ao

fEfpel gt BEFHRES B HRAESA 2td iR %R A& REdR
A=, Schukking(1984)& E¥AmES] FEES 10kg/hasl fEHERIM %
Fol 73 IE#Estdon. HA 2 #kE: Bddn st £ $(1987)<
FAigEe FHEES had 10kg22 3tHS W @MikEe 7.1ke/had ®£ET
g Aok &t

A HEAMNE ERES 1.0ke/10a FHHEREAA 7 AAov, FTE, KEE. &9
i 5 #EfEmel wWolyd wmtet {EMstHT. ERE Sparta(163.6cm).
Ramon(163.2cm)el 74 Zony, #EHFES HEEL 154.1cm2 w5 &L A
o2 veun itk ol e @M FAhmES FEES 10a¥ 900g fFHEE
AlM EEeol A%en, RE. HEZ Zn Pz & Wt K(1995)9 #HEl
v)sto} fFHEEol o7t HmE FEEAA ERIAImES £FH| LRSI

miEE AR 02 EEmEY A 2 mtikEe BiEste (Bl st &
Mookl 1R K% SO BEGMT B fEe EEREA o2t fE
el AFo 2A %S "AA ¥ Toxopeus et Boonman(1983).

ol

Timirgaziu(1983). Jung %(1983). Kalmbacher (1982}, Venini et Axamit
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(1984) & #ES vt ek,
Toxopeus et Boonman(1983)-2 fkiAihRe] ffiEmcl B&TE ERE 22
I, YRS Rt stden, HE §(1990)2 HAMMAZE BT Bl &
Ee Zddon, #as Bdctxn &3, Schukking(1984)# £ 5(1986)2 &
FHHmES EHES ha¥ 10ke AStelA drkEe] 7B Bsidn #@Estdd. 19
. HE 5(1990)2 #HE AR @& mEY FAkES FHERC BErE ¥
obdtix st on, Hek K(1995)L imFEel FAMKELS 10at 900g¥ 1.0kgel
BEREAA 7 2dttn stden I LT EHEEdME dkEel e AHAdckn
skt
A HEpoll A 0.7ke 2 1.0kg/10a FEFREECIA FHAME-S 2H2t 8,726ke. 8.989.9ks.
HkES 1.0kg 2 1.3kg/10a {EHEENA 242t 1,482keg® 1.501.6kg3 73
Boton fhfEmol Mool wat FAMkEF EikES #RMIS s WO HE 1§
Mol FANMES fFHiEES 10a% 900g7 1.0keo) HiEE A HEdy B
£ e %£(1995)9 #HiEote —#AJe Y, fktAmES] FHEES hal 10kgol
BEsStD, EWEERE 7. 1t/ha £ESHJAtE Schukking(1984)3% & S(1987)
of @ifol vty fkEe B HolU olg L KELS EHEZE Bl
Z3(2808 LiE) Fifiol whd mEERAA g£HE Aoz Bedd.
BELHmES 2L SfEclzsts gl wet A gste #EVE 27 WE EE
% T ®af7F 2238ty Harper®t Compton(1980). Berendonk(1983) &2
& bt gl
£ S(1990)& fik WRYE mfEs Fol Velox® Viva Fol H#hy HFAlkEel
o e, £(1987) T2 flkHBES Akela’t 47.7t/ha. Ramon©l
54.2t/hal 2 thE ffdel vlste] FAlgkmEel »H¢ Fdohn #EdA. & HE
dlA FANKEL Sparta’t 10.652.7kg/10a2 HMY B HolUdew, 1 B
2 Akela(7,756kg/10a)oldth. 12l3, #MliES Sparta’t 2,201ke/10a2
7tE B, hE22 Akela. Ramon, EEMFEIHSZ HolH 1, Veloxe 721
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kgo 2 7V A =d, mRtAimE ffE Fo 4T (Sparta, Velox) H#i#kol 7
AR EikEe] ey wohe BiEY —ZEkdd

A A e iRl whngel wel MEHET Mgt Bolxle Y v
#HEE WobAle Mmool £ #Re BIRHEHS BHE (K T7) M Sme
#BmeE 729 E  Trung® Yoshida(1985)9] #iE9t Sorghum-sudangrass
hybride] Fhi%E7F Eotdel wet HEBT, M 9 fkiaol \Bnsd
e #Es K #Axete —#eta Ao
mafdio] ME 9 HEAW TEE Akela(9.3%)% Velox(8.9%)7F sy
Edon, ERHmEM4%)s 7P 2t J2ln, 4 o s SRS E¥m
#F(17.0%). d 59 HEFS Ramon(9.5%). 4 %9 HIK% SES Velox
(17.6%)2 w2 afEEclded. ¢ F9 MM ZEol Mg 2 age
Akela(14.7%) A t}.

EIRHBR S oH 8 REHEY Bldte |EERRC WY & EHE LA gl
THSongin, 1985). Jung %(1984)< fftAimE7l BHEH st 4FS
EAZ W obdet mtikE= #mAlZdxn st Patras®t Pinzariu
(1983)9] Lol w2d FAUMHBER: FLIOEE 120ke/ha03 163kg/ha KM
sti& W7t 80kg/ha HiASA S woll ®lsto] fktAmES] ER. ¥R, £H 5
B Tx EmEdy sdm, & 5(1989) ke i bE 4£Hol 5kg/10a9
FHAMAES BEHAEAN B, R, iR 59 BPES &R, 2 Ut
o] |HABAEAX £Fl IEEFACH, FA € #Hhkss ®Bn=Eddn K&t
At
A AECAM e EEABERY BR Bk, S BE 59 BPHRES FHACES
30kg/10a7tA = BT S EHd ey, 2 Lk MiHSclY 2 LITY A
mollMe RE BHl {ERA Jdetdzn ded, ol B Mm-S LBl
olated EtAMmES 4£FHS (L#EAZ Y= Harangozo®t Harangozo(1985),
Songin(1985). Jung %(1984)¢ #i& K XY #R —H=H= Mol

_72_



Aot

BlRURImZRS] AR g HA P wtpikmel #Bine BAET HIEEA
ubet FHAIEEEHS dkEfkel ZA BES vl gt R uRelA 4
MBS 5~T7ke/10a, $MtttiEol e 27ke/10a WAL w7l sk aol 7}
4 w3ttt Patras$t Pinzariu(1983)« #&3tdth. Edwards $(1971)&
10a# 55.6ke7hA FHMA-S Sudangrass 9 AAR EEHEMS dtixE
wmAR ey a2 Llbol ®AMARE(133.8ke/10a)ME AR fikHEH
AR wplE Bl RS FA 2ddn @Esian
Berendonk(1983), Sheldrick® Lavender(1981). Harper®t Compton(1980)
< BEHRBRS S|ARE Rt S we FAksd gk & ERE
HolA "ddn #EHdA,

A HEoMe FHAMRES FHICK 25~30ks/10a MEACEESNAM 11,163~
11.382kg2 ®3tom, 35kg/10a MEMLE:IA 10,.782kg. 40kg/10a HiAlE oA
10,007kg. 10kg/10a MEACEANA 8,958kg, EALEIA 6,939kglH{z 2 HAKE
< BAHUAG. @¥pkES FH 25ke/10a MACENA 2.298kg, F# 30ke
/10a MREEANAM 2,159%keo 2 7h3 Btm, WINECAN @HkEe 2L Holy
o EEHBERY |HEECE SMHEl e 27kg/10a SRS Wk kol
718 Bkthe Patras$t Pinzariu(1983)9) el & #zoe vl sstant
wrebd, SEEBHCl olate] fRtHImERS BER, ¥R, foRl 5 £HEES
#A 2 B ohlet RE, FAMED wikET B Ao

ERHHBRS] EMEERS &fEd wet 24 9293 Berendonk(1983).
Sheldrick® Lavender(1981), Harper®t Compton(1980)& fl¥tAinZEE<]
oA miEse FMmiES &I HR. FhEHlE Velox. #EM Ramon,
Viva, Barsica, BifkfEols AkelaZt H&H) ©h2 Mol wlste] £Fo) MEpd
Br ohvet FANKET EMIKES ey 28 GfEcleln st

A& gl M E¥AImES G Fole SpartaZt E¥IKE(3.579%e/10a)3 F

tlo
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Ak (11,656kg/10a)0] 7HE BL @fEoldon, tgoz #iiiEel Akela,
#EimZE. Velox. Ramonliie 2 wolA o

Velox$t RamonT #HAIE S sy B2 Hold ot gitdt Spartac vlahH
s ET FARES H2 dolded. & F(1990)% fktAikEY o &g
€ Z°l Ramon® Velox7t setpixmol #-& dfdoletn #&g vt o},
MR ot #R A HEAT S8 Velox § B2 MlESo] 12~
23% ATt Gupta 5(1974)°] #&ES vk 2129, Berendonk(1982. 1983)«&
EEH AR AREEEZE Rolddl ot HIKG SRS 18.5%°A 14.1%7HA
WAEHAR, HELH TES 23%AM 19.5%2 WAHAAD @iiiE-e 3t/hadlH
58/haZ BMEAn ®ESHD ded K WEAM 4 29 HEAE FEol
6.68~9.01%=2 21 H#e I ¥9 16.46~19.28%. & %9 43.8~48.3%%
A UeEhd A MBIV LI 48 2080 WkERD Ao EEF Aoz B
e o

mighl 2 fBEE KA MUY Hme Eded o 9 HEAHT RS
Akela(9.7%)% Sparta(9.1%)7F A Jelxta, 22 Velox(7.7%).
Ramon(7.6%)°] &&) Ftom, EEBE(7.0%)s 7H3 wuh. ¥ide
O FES ERHE(21.8%)7 /M #%2. d¥ 22 Ramon. Velox,
Sparta el 15.5~19.5%2 Webgo

Likel 8 #R2 Hob FMHiaS RE. LBKRME 5 BHEGHTAA fERmE
o EEFSEES 10a% 1.0k BHEHY, sRAMOH] EHES 10a% 30
ke AE7E BEAMES £F, A R EYlkE S EFS ek fkEd A2l
of, #iX @i FoAe FEASZ Sparta ¥ Akela’h M8 HHiE ERKE 2
W solA BFT afEcz BEsAG
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VI.® W

A WES FEHEA AolAM FHEEN FAEAD R 42 fEAGEY £F,
Yeg % s #LE KHE7] YAstd Akela, Sparta, Ramon. Velox, #%ih
X T 5HS ftilstd 19944 10A%E 19954 5A7A #ZiTsislen 1 #RE
Z#8HE g2 2o

1. #Eigd o8 EERE, W& 9 d&s Bit

1) fftEHEs BEa ®Bimd FEMes Wodn 9on, QMM ol K
mEe FATEH#E 181.282 714 wgtown) Spartad FIfEHES 199.7HZ o)

¥+ =< HolAn

2) iR, EFEE Qb T WEN Rt EHEol wWoldd o KA
U, Bk 9 £EL 1.0kg/10a EEEAA 718 2t

3) tBES FHEmc] BN wa #kaves MAEHAR, BEIMEI 488.8g8
2 7F3 FAY 1, Spartad] HEL 319.7go2 7Tt BES GHEEMN 2
AR7b gl

4) FAYKES 10a% 1.0kgol $&FEECIA 8,989.9ke, #HixES 1.502kg 2
7V wsten, EHEe] Aol wet HAKkE R w¥ikES #KRiIeE W
LEAT
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5) fufEf] H#olA Sparta(163.6cm), Ramon(163.2cm)e] #EEo] 718 Z
I, Akela® EELE 147.1cmZ vi$ RS Holon, HELS HEiHmE/ 488.8g
o2 7% FAYI. Spartad REL 319.7go 2 7Y}

6) &fE5 10a% F¥5 FANEES SpartaZl 10.652.7kgle 2 7}% 23t
Ramon(6,423.4kg). Velox(6.275.3kg)e] lH{ir2 HQooy #4lksS Sparta
7 2.201kge 2 7MY FAL R, Velox7} 721kgo & 718 7i¥igon EHEe F
TF7E JAATH(PC0.01).

7T) A TES FEECl Woldd met @rkiyeR Yolxe fmelued,

Velox7} 45.52 713 %& MfEoldct.

8) HAxES RE MmiEcl oA ER ¥k, @HE HWUEAFHE ES HMES
Yetlen, dFE &iol 1 dfEc]l FAkaET ftpixme]l B

9) fErEECl Emgdl ot MEOTI HEHS Eolt M U Mgt 2
oRAlE eI (P(0.01). Mgl HEelM HMEHET FEE Akela(d 9.3%.
Z71 4.5%)% Velox(9 8.9%. &7] 4.4%)7} &3}ken, $ZhE(H 4.4%. 27
2.8%)e 7HE *dot.

10) s oE HEHYE KBS EiEae]l 1.3kg/10a7tA e ol whet i

Keye 2 EmEAo Y, o ol ddMe Fr17 etk &Rl SpartaZh HEH
T otkaS vl & Hfoldn, ERMES HEAYT 8L ¢ Holdd.
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2. #HBMEA o EERE, K2 L HRD Bt

1) Bt Bge g4l Zolde wel =0z & el oy HfEd W& R
TEHEE H%hE7 182,282 71% Wty SpartaZl 198.4HE 7M1 =& #Hol

Ath.

2) BR, ER. oH¥ R HE 9 B FES FXKAEC 30ke/10adlA
7 LA AkS JvEbdlew, I LiEe fAEClY 2 LT MHEdME %
Fol KAt

3) RE2 10a% 4 30kg MILEANAM 78 FAMR, 10keo) FHAMACE S %
REEAA 7 i flen, ES SXMLE AR dae & £R7F Ao

4) FAMRE-S 10a¥ XK 30ke ¥ 25kg HAEANA 22t 11,382ke, 11.163kg
o2 7b3 Bk, I oldY HiMolu 2 olste i HAlES Mg vEbd
oo, gYhkEs 22 @l <A HRe BSEd AUTFEF ZEHdY
(P<0.01).

5) dufEo] W2 F¥ FES Velox?} 173.8mE 7H% Aoy, #EI HRe
Ramone| Z3(58cm) W< #(18.9cm)olAx, RELS E¥ME 71 FAKxR
(442g). Velox7} 7H 1} (274g) .

6) fufEcl W& 10a% HFAMWzm-E Sparta’t 11,656kg2 713 2%, Ramono©]

8.345kg2 Ao, #¥ikE> Sparta’t 3,57%gl 2 uwj$ TAEL Ho|A:,
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Ramon2 845kg2 = 7HH it o2 #Re mES 47 AATHP0.01).

T) EEAMAC O WEAY T2
e VM2 WAHAoH, HIKGS FHEEAEM 2 2R7F AUt KR K

K Eol @meel wet Bolxou, Mk

rlo

golM flEAE, HKkS TEol & M Akela, Mk FREol ¥ RS %

BiARA

8) M&EHH Kkae FHHMAEC] 25kg/10a7tA s #BHSI izl 2 o] Aol A
v HAHE e HmEeld . Sparta, Akelad HIEEE dk&Ee] ¥¢32. Ramon
7 Ao

rlo

9) &YW AENERS fEMAEC] Boldd wa #kayez Lold 1, Akela
¢} Sparta’} ¥3. Ramon, Velox., E%EiHE7} B}

10) #|HRUELS 26kg/10a HAEANN £ HAolUoy, FLMATE] Boldd

e} #Rpe s BAHAT. G2 Akela®t Sparta’t ¥3 Velox: 748w
*ot
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