R EENR I TR 58 5%

= < A X = oy
H 8 R AFBIEMF S R EASLR E M
SRR - PRBRRR - EfLE

w R

RO ~ ARERER - ALE - 2011 - HE R KRB MEERM - Zrlk
PSR I FesE R 58 + 21-30 -

A FE H AR T H B R A R EAR AR K B S B AL Bl - BABRAH S RIEE eI
S EIRCR 8 AR HE DL S C IR AR 6 SHIIR - FcE i (1000
Lux) jiz B s R > H BRI AR i P SERA o B - FE AR AEARZRE 565 K2 729
i > LLSCRIE AP 8 B - Foeii (1000 Lux) R H BURRERIE SRR =Y
OERUREEE - MEH B R AEREEATZS L 1-MCP JEZ R - L SCIRIE A (LR 8 58
IR - IR PR A R STCRIEAC S I (1000 Lux) RPHAH MR 725 - REERAGR
Brr R EAIRCH B R 565 B 729 SRR AR FRAERZS B EFTHT DL 1-MCP AR R 7%
HEF TR RS R > W] DU AURIED R EE - BIDEIRIA IR R B L A SR
BR#ET © L-FHIEERPTMG ~ HEE ~ 7ERR2E ~ JIL0EA O rAE
BZHER 2011412 H 20 H

[

Hil

ARG ZR R E R O - T R R RERR S RS EERR
BFAAE TR SRAEIEAE S AR - AR Rl g AEE f AR MA IRRZE 52 - TR KER S H 1
Z8 ~ (M2 ~ ASERHE: - BRECHBEE B+ HEES: - W B FHTHE EELEFE e 10C
PUR » HEABEATEIEHIZS (early maturity or summer cauliflower ) ¥97F 25 CHYEEE » BB
BT G RIFLAE 28 AP w7 S T R AR - (EH R EEHEE

( Brassica oleracea) ;7 WA FEAER s HEEZERR I 6 SELL | (Gomez-Campo 1999 ) - F{KIAH
EFE RN R RPEEEREAEER L ~ BIfEA 5t R EE R AL REFE A - SR E T & Tk
BRIz S H AR FE R » G 2 SRS 2R AR S i  nn B i > =2
AR b A 2L T 50 i )8 H S I AR (BRI ZR R A FEEL 7R oK PRI ThI
TP BREMEHRERTE - BUBAE RS R 1 A R A B B SR 2 R R
& RSB S R TR R R AR R e R S H AR e P R A B
PNESEIPRE

LT 2 B B i S U RUG  E e s 386 5%
2 AFORIT B R R R R R AR e i (RHEERRDE © 93 BER-1.1.2-F-NT]
3. ErlE FEEURIGRIE B - B - 5k -
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HESEGRR AR TR SR - BV B a B i TR e > AR RS
TR TR > R HERE - RZSA AR TR 2 SRR TE (T 1987
L > 1995 ; Shinohara » 1977) » ZEESY 1951 FHAE R BIEE T T ERHR R IR
KeEE R (BR > 1985 5 3 > 1958) > [ 1951 45 1957 ££[i] - FHEfT 3 FF HE SRR -
AEERM 0.5 N (B> 1985)  BLH R ZENETER 500 £ 700 2T fHZRAR

(Shinohara » 1977) - YEFF# I (1982) WL HE AR " ZE08 ) Bl TRk, (ZERFERE - FIIH
REERS R (U 1700 SR BEERCHERER R > DIRREERRIGEEES S > R ILH
BRI L s - BPRERAE S 5 18.8 AAow o ITEA ) Eivm A (L pE PP R A i
Fi3 e IRERRERER A ZHERE - TR 2RS0TSR -

R BTREAL S LB » SZENRIERE R ~ IR R KA A S R - 4R
KEBEDLT > 5CREGEGHEETT HEMR AR RRF G - 558zt - BlugH
WL G 5 3 R E A AR TR - HERERRIAREEAE 6 mm DL > P RERK
ZAKIR (Tto et al. . 1966 ) —fiR T2 6 £ 8 JHHY STCTRIR Y REFHEBH/E (Fi% > 1983 ; Freiend -
1985) > HARH il AV/INMES - e AR E AR AR A 2 L R B L R R (IR B H B
FHEL - (EREPREERTRE 15 FRPEEE (228845 Fr) DLE > ez R B Bcr (52
(LS s febmr - 1986) ©

vl By L B b R R A R R SR IR R E ) PN A TR
RPN (TALEE - 2000) - HEERRE LA T - MERFRAIVEECAKIRS 4.5 o0 HFEAH
HHRSE S i 5 N T8/ KT, » F5 0GB TR SR U R > R B A ik = » A b B4
ISR AR A R BRI B B TR R B R E T i DR RS
Wi WAAFIPREE B AT - BB RS R o i A E S i b A s
AT P L PSR T HEREHERS - PR T2 -

MEERTE

— HEmES R SR
(—) FEbrEL - HEERSELE T IR
(=) BB
1. NEF BT 2R A B IR A T e AR
HEAGLIELL 128 FEET TR B > RRREIR AR 28 TRBAERY 3.5 ~f4k (i 11
INGY 0 TR 7.6 153 o HilmER 45 Ky o S PRET TR A (LR > i
HHET 5 385 730 F - CB-6L : 5C O 6 sEOEHHRARS 1000 Lux): CB-6D
5°C BEREEEH 6 3 5 CB-6P ~ CB-7 Hil CB-8 : fEEALHIHA 25C F » L 1 ppm 1-MCP
( 1-methylcyclopropene ) ZAPAFAME 12 /INKf » 2 #5371 5 CRIRMOEIAA LR
Bl6~ 78l 83H o HAIEAT AR E H e i E s > RO (OMAHERZ a
b () : fRIE MINOTA Chroma Meter CR-221 (A7 S HIZEERHAN AU IEEA th (T
FHEERRZ a~ b (i » B BRI H e I (ZRFERhEER - PAfENS P
KER - RBRERT BB SR SRMEHETHEE  FEHE (B5)
W2 f5— i B R 60 £k
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2. R RN R TR 2
M EF S MR T (L AR BB s 2 R A T O S 2 B8 AT
(-1 2 5 JAEEIEE - 3317 10 A6 (11 A 24 FD & 12 Bt (12 A 16 H)
TN » HA% SRR 01 B A T (S 7 (L TS
() 11 F e -
A.CB-GL = 92 4F 9 F 18 [FI3BHE ; 9247 11 [ 03 [ A FEIA (LR 6 3;
B.CB-6D : 92 4F 9 3 18 [FI§HE ; 9247 11 [ 03 [ ASEf T A (L IERE 6 3;
C.CB-6P : 9249 H 18 H¥EHE ; 924511 H 03 H AJEHMET IR BV SR 6
D.CB-7P : 924F 9 [ 11 FIHERE 9247 10 [ 27 H A TR AL R 758;
E.CB-8P : 92 4F 9 [ 14 [I3BHE ; 9247 10 [ 20 F A FEIALIER 8 34
(1) 12 Hsfs -
A.CB-6L : 92 4F 8 3 29 [FI3BHE ; 9247 10 [ 12 F AT L IERE 6 34;
B.CB-6D : 92 4F 8 [ 29 [ ; 9247 10 [ 12 F A/ T AL iEFE 6 380;
C.CB-6P : 92 4F 8 [ 290 FIHERE : 9247 10 7 12 [ ABE T AR (LR 6 380
D.CB-7P : 92 4F 8 3 22 FIH§HE ; 9247 10 [ 05 F A/ TR AL EFE 738;
E.CB-8P : 92 4F 8 [ 15 [I3BHE ; 924709 [ 28 [ A/ T4 LIERE 8 34

v WA R R R BB R

(—) FREARL © R AR A PR HE AR R AR ZE T 565 ) K 729 ) RS
¥t e

() BB - HERUARERY 128 A BSHETE Y (92 55 8 H 13 HEH) - FRFEEES 28
RIEAEE 3.5 <P (R 11 2% 0 ZIE 7.6 28453 ) « HiliEss 56 K (92 4 10
A7H) AR R - BEHEE R © CF-8L : ST 8 38 (S
FAFE S 1000 Lux ) ; CF-8D © 5°C HMZEFH 8 5 ; 3.CF-8P : 1-MCP HijjEH + 257 5
CraBl © fEBREATIR 25 CRe(FE T » LU 1 ppm 1-MCP ZPAFEREZK 12 /]NFf - (22817
STRIR OB LR 8 51 o HpREA R E H LTI > SR EAE (A
JEREZ a~ b ) © {RFEH MINOTA Chroma Meter CR-221 i 78 Sl BEER T
TEER L EHIEELS a ~ bl - BAUEEIEAS TRIG H S 2 %A hER - b
EER R ER - ERER T2 EERGT  SEMHET=ER > 5" (&
) W2 R TN 60 4 -

AESR BT o

© HERRER UREEMEHER
(—) NEF T 2R A BT R 1 & L Bt
HEARIRKARIE IR FRE R 53 RS 6~8 38 SCARIE] - AEPRAYZSH
etk EORHEER - MEAERPHZERERIT » IKAEPRIET 1,000 Lux {ROE LI sl
JEH - SEEREECMZER B R o HAAEUERAY PR SE R AR 7 Fy
T HER TR 3~4 FZE (R D)
FEEEFr B E R > SRS ATEUESE (ABRRTEDER 1 F R 2
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FrigbazEr ) » HEatuZ A i AR 130 [ (k) - R AT
LRk i 5 ELLE > BUREER A LR - FRERIRE S LKL CB-6D

(5C HHEREH 6 5 ) fz 8P (1-MCP fipa + 5C BF e 8 ) 55 > HIgdg
fEfs CB-6L (5CHElipase 6 34) » CB-6P (1-MCP fifi# + 5C FlFEH 6 58) K
CB-7P (1-MCP FipEH +5°C BEHgEEH 7 358 ) » "HE{RKE CB-6P ~ CB-7P J; CB-8P
[FIHRF FEE PV 203 1 FH SRR BE - {HIK] CB-8P HbpR PR % 8 5 » BiFFIRIME
B TREETARE - INIMEER s (LB © B CB-6L A{ECEERI] - IRmEEF
WA R - IERERBUN HEERE N RD LR B R - Bik{hres
LR EIRHAE R AR - MmN NROERE I BE R k. (B2
FEfiET &) - B S AEOLIRIZ EIE (F2) -

HEATRKEEIE AN AR E H 5 20 RS s Bk AR IR (23)
PA12 H 16 HIEfRERR - HEE4GE 100962 #H CB-6L Kz CB-6D
CB-7P <5 —AHAEASHE A B RIS 2 5 BN HEE It (RIR A
e F e R E MRS - ] DU R R s - HDERIA IR
R BT » A 1-MCP FiEHUE T2 ERE— DBy -

F 1 HE "9k DI RIB R HEATR < AR MIRRE

Table 1. Effect of vernalization on the growth characteristics of ‘K-Y cross’ cabbage

LR WS LR
Y %o (mm) W o) s

k3 B k3

A AR A

CB-6L  5.1a* 5.9a 0.14a 523a 57.2b 0.82a 72a 4.0a 0.53a
CB-6D 48a 53a 0.09a 51.2a 6l.6a 1.74a 73a 3.la 0.71a
CB-6P 50a 5.7a 0.12a 53.9a 60.6ab 1.13a 7.5a 3.7a 0.63a
CB-7P 53a 6.0a 0.10a 545a 61.8a 1.04a 79a 4.1a 0.55a
CB-8P 52a 5.6a 0.04a 55.3a 60.6ab 0.66a 7.1a 3.1a 0.51a

YiRfEHHA : CB-6L ~ CB-6D F7 CB-6P % 92 4£9 H 18 H : TP 92 4FE 9 A 11 H ; 8P 1% 92
9 H4H - AJEHH: CB-6L ~ CB-6D J CB-6P £ 92 4£ 11 A 3 H : 7P £ 92 4F 10 A
27 H ;8P %92 4 10 H 20 H - {HEHH] : CB-6L ~ CB-6D ~ CB-6P ~ CB-7P J; CB-8P 3

5592 4
H 16 H

12 A 15 H - EfEH#H : CB-6L ~ CB-6D ~ CB-6P ~ CB-7P J; CB-8P ¥5f% 92 4F 12

" R EES IR S RSO R 7K HE P=0.05 » KRB 32 S R HIGR - 28 SR

& o
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F2. HE "9k LI RIERHERTR . SE OB

Table 2. Effect of vernalization on leaf color of ‘K-Y cross’ cabbage

ez } gL
s ¢ e ot o et
i Y i Y
CB-6L 130.9a” 124 3a 1.10b 48.5a 44.8d 0.82a
CB-6D 130.9a 121.9b 1.49a 48.3a 55.6b 1.74a
CB-6P 130.6a 125.4a 0.87b 47.5a 52.5¢ 1.13a
CB-7P 130.5a 124 4a 0.86b 46.7a 52.1c 1.04a
CB-8P 130.4a 117.0c 1.67a 44.8b 59.6a 0.66a

YRR - AR~ R R RS 1 R
* FAE SRS S R R EREE K HE P=0.05 » AET 1 3 2 A R IR - 72 SR
5

3 3. NEIEAEE A E RO IR R R
Table 3. Effect of vernalization on seed production yield of cabbage ‘K-Y cross’

FEELR] ¥ (A5 EREES EES HbkER (50)
CB-6L 60.1a" 49.6a 2997a 36.0a
CB-6D 58.5a 44.4a 2610ab 31.3ab
CB-6P 474a 51.5a 2434b 29.2b
CB-7P 54.1a 49.5a 2708ab 32.5ab
CB-8P 49.3a 51.5a 2542ab 30.5ab

YRR - AR~ R R RS 1 R

? R AR SRR RS TR RN AEBEE /K HE P=0.05 » REEIH 020 Sl W T30 - 7 AN
5

(2) NEF B R RETE R B itatn

EHAHEEZE R THIRK ) SOREIEAS 6~8 S STC AR IR T - Hohldes Rk
(£ 4) PREEI AR B G AE B R - e 1L 24 1
TEREE - AR HAEERIGAE 4206 AT » /46 12 H 16 HIEREE - AMEHIE
ZIHEEARGE 100% - HERRHH S CB-6D K CB-7P fL.Z filIEE5<5E 100% - [fiH
[ REH o B R 22 BRAE TR SRR BN ] > AT AR A A W P B P TR R 1
21.3C » SEAPHRAR R R BIAIRS 17.2°C e 294°C » REFEERR N
BRI 17.5°C - R R R =R S IR RS 13°C f 25.4°C > /i
ZRIERRER 4C  HEHEEEEHE DR BB L e e H
NECRI il -

25



RN R I TR 58 5t

x4 PRIBMRHEAFEMEIEHE "k W ER (%) CHEHER

Table 4. Effect of vernalization on bolting occurrence rate of cabbage ‘K-Y cross’

R (%)

A Y 92 ££ 11 H 24 HERE 92 £ 12 H 16 HElE
CB-6L 41.7a" 100a

CB-6D 13.3¢ 100a

CB-6P 0.0d 60b

CB-7P 0.0d 100a

CB-8P 30.0b 56.1b

VHAREH RS N ETARIEESE - 92 4 11 H 24 HUEREHEL 93 4 1 A 5 HdchE
K924 12 [ 15 HIEREER 93 4 1 H 26 HFEER -

? R EE SRR S AL TR RN AE R /K HE P=0.05 > REBIH 020 Sl W T3 - 72 AN
£

= AR R MR LR B BTN SR

WA AR AEARZRE IR R B G 3 RS 8 SEAVRIE AL, - PRI LR
PREIRERER A E R - MER R MR 2208 (R 5 R T) > BURDLIREIR AL
AR LRI L -

BEAMEZES (JRBESE) I IR fOERGEESE (1000 Lux B RIISEE
D FEREEC N B B R e o HLOEH R SR ZE R A AT 6~7 3 >
HAREAR A IIMER] 3~5 Frag » Hrhll 1565, .2 CF-8D (5°C B 8 34 ) #H > AEHIH
TREERIZF 2.9 FripasE » BEEHKIA CF-8L (5°CoGiERE 8 38 ) 4k CF-8P (1-MCP
ApR i +5°C R R 8 3 ) fH#H (3% 6 K& 8) Lhls A e RBHEE V& Bl )2
FEEAP ARG R > DL CF-8D M/ERBHZEN ¥ ok MREE RS e - SOEIRE
IR EERE - NIRRT RE S AR - 5 B SRR & BERT R AT Pk
e -

TERBERCOEMERID S NERRS S AT ESE A CARRRTES 1 R RCE 2 FRBaZER )
HEAM 2 AT AR A RERT 9 127.4~130.6 B (iek(t) » HAERRR (kI RE P i
115 LR - BUREER A ELERE - B IRE AR - 78 1729 ) SiRERHE
MERERE 25 HPIEATRS-3.16~-3.95 » {HAE [ 565 ; MK AL (CF-8D J
CF-8P) > EALIGIEREE (3R 5 3k 6)  BIRHETEORINERMRESHE &
Jeie e IREE R B > H R AR R

(R TR R - T 565 ) [ 729, L CF-8L A2 AP B IR R i =y
H By CF-8D fH - e 7729 ;.2 CF-8L £} CF-8D HYZFH HiRARER 41
8.62 NTEkz 6.73 N0 FHAANE] 2 v HeANZAnEZ CF-8P (Y BERRAEIR 25 8.03
N5 o B CF-8L BY/PH BMRERER AT - BRI AR EAR SO DL IR (R &L
B > AT DI AEDERUEIR A (L - eSO E el e FHEIEAR LR
2 8 EZ AR - (A D SCE RER URHEE DR (LR AR R
IR - DAHERFEPRAEEREA IR R 4 B EBATIKIEAE
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AAERIER 1-MCP R B H 8 S AR A AT e R DT B EIRSE 25t > 1 1-MCP
B ZHERWHIGIYE - v AR R ZIEEEY)HY 2% (Blankenship and Dole » 2003 ) -
FE O H RS R EURE HE RS 2 Ot KR B R Rl a7 5l > DA
1-MCP JEAA LM THOC IR AR 6 38 (6P) 2 HE G EFH A BB R IR
6 31 (CB-6L ) AHIT » {HEAZ = A 1-MCP JEAK 2 SOt EKR &L 6 5 (CB-6D ) »
SRIMAERGAREAERIZE - RERAE 566 B 729 SR E S IR AL iR PR R /8 77 3
Earh > HEEGOAMAR  fSREEIE 1-MCP JE75 7 i IR AR 2 8 SE4H (CF-8D
Jz CF-8P) > ¥ B IR 2 SRR I 6 3 ( CF-8L ) AHIT « fEBRASIR AR EE IR BEE A 1-MCP
A& DAERASE > 1-MCP R DU RUEE T (E 28R R s R R L
HIGERUR S SRR E 25 (Albe etal., 2002 ) - [{EMFZSMER 1-MCP g% AT
BRICAEE B ZEFr#ift (Brackmann et al., 2005 ) » ZR[MAEA G 18 HEEBUREEE -
HEW] 1-MCP 1G85 25 i A SR 2 N FIVEY) R SR 2 S S 2

F5. 1565 ) MEREERRZRLAN R BRI AT < A R M IR A
Table 5. Effect of vernalization on the growth characteristics of ‘565’ late cauliflower

ey e THER |, THERE . TEER
FK'ZIE/DJ” I*H (II]_III) %ig/i@ *ﬂ%lﬁl (mm) ;Eig/i@ %ﬂ& ;Eig/i@
A NEE NEE

CF-8L 6.0a” 7.2a 0.15a 77.6a 94.1a 2.09a 6.la S.la 0.13¢
CF-8D 6.0a 6.5b 0.07b 76.6a 89.3a 1.61a 6.4a 2.9b 0.44a
CF-8P 5.9a 6.5b 0.07b 75.3a 86.1a 1.37a 6.3a 43a 0.25b

MY B2 E12A3H

* FAE SRR 5L R R EREE K HE P=0.05 » AET 1 3 2 A R IR - 72 SR
£

6. 1565 MR EAZELIANE B LR IR T SEs L7
Table 6. Effect of vernalization on leaf color of ‘565’ late cauliflower

N ez . ez
HEEF ¥ efifarE ot o et
U Hy B Y
CF-8L 129.8a” 117.9a 1.52a 44.6a 51.6a 0.88a
CF-8D 129.3a 109.8b 2.48a 43.9a 44 .4b 0.06b
CF-8P 129.8a 113.3ab 2.10a 43.3a 43.7b 0.05b

YERTEHI : 9248 H 13 H s AJEHEI 1924510 H07 H - HYEHE - B 92412 H2 H 5
TEHEHE B R4 12 H3H -

* FPEE S AR S F RIFORAERERE /K HE P=0.05 - R8T 2 S R HIBG - 22 518
5
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F7. 1729 ) WA REAEARZR LA [AIB LR AT % o A R IR AR

Table 7. Effect of vernalization on the growth characteristics of ‘729’ late cauliflower

IR O mm) O e mm) LR g PIER
K5 B R K

N O Y O
CF-8L 442> 5.0a 0.10a 51.3a 62.4a 1.72a 6.1a 4.5a 0.25a
CF-8D 4.5a 4 .9a 0.06a 51.2a 66.8a 2.42a 58a 4.la 0.26a
CF-8P 4.4a 4 .8a 0.06a 50.8a 63.4a 1.96a 6.2a 43a 0.30a

VIRTEE 92 4E 8 H 13 H s AJEHBT 92410 H 07 H o HEHE B2 FE 12 H2 H
EREHE : B2 12 H3H -

? FerhAEIE YRR S RO RAE RS /K HE P=0.05 » 4S80 20 2 I P » 7 BB
5

x8. 1729 ) WA REAEARZR AN R BE R AT 1 o B L A

Table 8. Effect of vernalization on leaf color of ‘729’ late cauliflower

ESpr ESDEe
pEE Y e Mk T Lo
“ TEFSE WK/ B WK,/

A Je R AJE H
CF-8L 130.6a” 117.9a -3.16a 44 8a 53.1a -2.08b
CF-8D 130.2a 116.7a -3.37a 44 7a 44 3a 0.03ab
CF-8P 130.5a 114.7a -3.95a 44 2a 44 6a -0.10ab

VIRTEE 92 4E 8 H 13 H s AJEHBT 92 4E 10 H 07 H o HEHE : 592 FE 12 H2 H
EREHE : B2 12 H3H -

? FerhAEIE YRR S RO RAE RS /K HE P=0.05 > 4S80 20 S I m P » 7 BANEE
5

9. NABMERE ST 565 5 ke T729 ) bl BkkERIER (50) L%
R
Table 9. Effect of vernalization on seed production yield of late cauliflower ‘565 and ‘729’

HHALER (g)

R Y 565 729
CF-8L 6.65a” 8.62a
CF-8D 2.85b 6.73b
CF-8P 1.47b 8.03ab

VIRTEE 92 4E 8 H 13 H s AJEHBT 92 4E 10 H 07 H o HEHE : B2 FE 12 H2 H
EREHE : B2 12 H3H -

? FerhAEIE YRR S RO RAE RS /K HE P=0.05 » 4S8 20 2 B P » 7 BANEE
5
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Application of Vernalization Treatment for
Commercial Seed Production of Cabbage and
Late Cauliflower’

HsiehM. H, D. L. Linand S. S. Wang3

Abstract

The major purpose in this study was to develop an efficient and commercial vernalization
method for seed production of cabbage and late cauliflower. The results showed that there was no
significant difference in seed yield between 5°C without 1-MCP treatment for six weeks with and
without light (1000 Lux) in cabbage. In late cauliflower ‘565 and ‘729°, the seed yield of the 5°C
without 1-MCP treatment for eight weeks with light was higher than that of the treatment without
light. In addition, the seed yield of an eight weeks 5°C without 1-MCP treatment with light was
higher than that of the vernalization with 1-MCP and without light. In late cauliflower ‘729°, the
seed yield of an eight weeks 5°C without 1-MCP treatment with light was higher than that of the
treatment without light. However, there was no significant difference in seed yield between an
eight weeks 5°Cwithout 1-MCP treatment with light and 1-MCP treatment without light. This
study had shown that vernalization with light can be replaced by vernalization without light in
some cultivars. Light may not be necessary for vernalization in cabbage and late cauliflower. Light
did not seem to be an important factor in the vernalization of cabbage and late cauliflower.

Key words : Late Cauliflower, Vernalization, Temperature, and Seed Production.
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