


H B R AR R

B A PR Bl £l

FHE KRB SJHAE > 2R
rEY érﬁg&‘{fﬁ(&jﬁ

w7

B g 35 SR F B LS008 R R A S R AL XA M A
FARMEBEE  BAETHERAEEZITHE  FMARRE—E£HHATIA
B IR o B AR B AR AT H B T eARAR TAE o B AR ARAR AT 1R
B ok A BB T AR o BB ALAIRFERATA) ] & AL AA T K
B> A E A E LR LA E S Y UALAILEE - AMREAE
A S I 0 AR BB R TR FAE W E AT - Yhh A LA
mﬁ&m%%W%#ﬁﬁ,um%ﬁﬁmﬁ&\ﬁ%\%&ﬂﬁﬁﬁ%ﬁ&
A5 F ~ 55K BO5EZ AR wEBATINGERILAS K » RILBEASC » AREH
16185 » K58 B 1000 lux e 5 R T BMHAETA T LRGN ZRL
ﬂﬁﬂ?%?ﬁmwﬁh%ﬁﬁ S EA IS o o Y 0 AL B R AW BESS K

BHIREERD  LAA YRS RZEE » AFSMEBAHRISKIRAEF
MRS %5 MuiSS KNS KA S o BRI P FHRIREAT RS
A4S E IR E % HiETLSA L » AR B S R4S R BRTE - A
487 %, o HeiKBh 4 B 8 7 s — 4 AR AL R IR HOATHE ST E B H BT eRAEH
By o FUBR IR TY B HE IS 5 HMT 20005 B4 4T 20035 XA R 0 TTATAE
T A & RABEARI A, o

MSE3E © AACAER - A B - R4 - AR AMA ~ —RALE R ~ EHR

[

Hil
H B ( Brassica oleracea L. var. Capitata )& + F i A1 £ ¥ B X T &
RR o RART LA HAHBERARMNFLAALEEILR LT TR

EEHERRREREEE ]




H B R AR B

SR R A AR E - SRR R E BT HE A
LmERESE o AFURAR LA IR R Z o B B A BRI R L5
 LRBEZPIEOHYHEITAE

WRR A B F AR S 5 & B ASET R (Dickson and Wallace, 1986) » ¥ A
W B % /R E (2 > 1982 5 3L 0 1982) o # L ARG B A F KR T
B 44 R ATARAE TAE » R AEA R B PN B EAT Y ERAE AR (L
1987 : 3 » 1995 ; Nakanishi and Hinata, 1975) o & % 719515 B4 i <L & 4K
%E%%ﬁﬁﬁ%@ﬁﬂ%Sﬁﬁd%&’%?ﬁ%ém&#ﬁwﬂ#m%ﬁ
34 ok WATIRAE » A H B S0 TS A ] o 1951 R @A A3 1R 1248
FAE & R A LSA T 0 19525448 @ AR2.05H » A8 T § RA 05T (R
s 1958) » L B A Z 42 ST E ¥ 500 £ 7002 /7 48 £ #& X (Shinohara » 1977) °
T B K, (1982) HF R ERMAKLAREE » A K kB 2 4 H (R 17002
R) BEH AR B ERE - R ERBRBEEIT A ARA 40 2 Bl T HAE
Moo BARIRAE® T2 18.8 5t o sLAEA| H] A RAELRERSH T T A
B R A K B R 5 Ak 0 F B8 A M ERORA o M R RARAI R & %30
A GAL EEEIE » 4 B H I K 19412 R A 100ppmAn250ppm 2 GA3 T 42 1
Sugar Loaf #» Giant Drumhead #) F7& » {2 %} Golden Acref| AR EZCK - & H—
ﬁﬁﬁmﬂakzmgwﬂﬁﬁ&&gmmﬁmm’%w@%&%%%w%’
BB R A BB S BRI S FALAT % 6938 ( Kahangi and Waithaka
L 1981) o 37 A -F B £ 4K 700~ 1,000 R 89 1y B A7 # BARAE(LF > 1984)
Wi AEA AR R AR IR o SRR B IeR A IR BRIT AL 0.5 ~
1°C F40 £ 60 X AAE 14 & B 4R AL o ST B ks s 25 3% 30 B o B ARAE S dl A I
$HRABHEME o

B E P26 F 88 Mk A AL 35 B MAE(3E » 1983 ; Friend, 1985) » ELR

%%ﬁk+ﬁ¥’f&uiﬁ&mmuiiﬁé%ﬁﬁamamJ%Qvé@

BEHERRRREAH 2




H BB A R A

W K4 B4R AR+ FLB o B0 O AR B R EREE AT - B
45 46 S M BRI EE o

HAZEOZFRARZ T FHAE X EFRAZI RS > &L —aRkAEFMN
BHARARFAFR 2 ER T FHARASFH S TARE - #Hild
FTRALEIA B LA RAZ G - LKA O TERBFE AR ZHCORE
F.56 0 B A %R B X AP A% (Nakanishi et al., 1969 ; Nakanishi and
Hinata, 1973 ; Nakanishi and Hinata, 1975 ; Monteiro et al., 1988 ; Yang et al.,
1995 ; Zhang and Lu, 1996 ; Carafa and Carratu, 1997 ) o f % ¥ 4 & #| A CO, k&
SRR AR 0 B3 B R TakiiA2 T4 8] » § #1983 548 LA A A AR 2

BAEE FRIEAL0% CO, 5.5 > Tk B I LA Aotk » MATH EHRIEZIR
A E > FHEAT A A 12.5 %48 F(Billing, 1984) o

CO, AR KRR » T LBAMHAPT B A 7 RA B A B TR AR
{4 2 £ 2 %4 (Taylor, 1982) o K35 % #2000 4% 474.5% CO, 7 A8 R IL AT
SR GHAE  AEMAATHE B A X AR ARG F 0 2000) 5 ERARR
B4R 2 R TR RA LIy » RBRBBRAAH ELEE > T4
LT 4T o B kKEAE 7k E 4 #Nakanishi & Hinata(1973) & # B vACO,
BRI EC MM A AR LR R P RRAEN ERY
s B M AE R ALY 60 F 15 R B A B AR A EOR R ERT R AR IS 6 Y
F24. ) EE NP B AL A SR OT 6 R A AR LAY B F R R FEFE o FILARSR
75 15 3P 0¥ P _b 4% 38 72 (PM5:00-AM:9:00) 5% 32 » 5L 3% M) 13 b & % & KR I A A
» 418 B EIECO, f42— % 5 AR R BARA TR A ZHBAF (AM9:00A T

et 3 PMO:30 CO, AU AIT) - M h sl 4 B 3 EACRAIRARELA

MRRGE
— - BERESCIREAR

| HEHHARREREHHE 3

| R



R ARE W

wnitE K B B (YA —REZSENSIMAEERE K
EAEG s EAAMETAT) SLER (B K3k S A8 b B RAHIE K B R AR AR DY)
55175199858 A7H ~ 178 %27 B 4§48 - & HAE A 12846 RAEEAG 3 A >
BFHSERBHA3STZ (@IS ZRTOND) BFNE A
%3 ABVB 4 SEAF 55k 5 0 A 3 1 LIBIRS M 0 BBE XA B iFRe23k
B IE A 1,00042 446 1 £ 2k > A10A9H FA B4R ~ S5RHA65 AZHE
Do o B AR M SRR 5 VA5 kAR (RS8SAA ~ RALSAD) B E
W 5248 R W Z AR R 3T 1204 0 £ SHRIE 1,408k o

Ao A Al o — A% 414 oA BB UK 0 xR H RBERBRIZR  RIFRTHHX
SBA > AR 2R KB 0 B TIR B > ARAEREALA S €
FI R A 1685 » BT 15249 Z BE 1,000 1,500Lux » kil &L A4S K

BRI A AL A48 THEH > aEZRE B ERTAE RFT (RCB
D)> W& » A B304k 0 w1502 o HRIESON S > HATH A8 48 AT IR AL
10280560 A BIE600A T & & Je 1 L Re20 T » AR E LRE &, 9B -

T A A 18 Re R 0BG K TR B e A RIEIEMBKAE T - AR
ME B IE > BAGH R R o B MR BRIED  MRES
ASVAE > BARRILE | KNG B I FE P E TS ML RZ
SHE > 1488 BIAE TR > BRBELHREFE

£ B S AHAE A TR EATEF AT SAES YR AR 12 A A 4
BE & » %3t #8 SAS Z PROC GLM (General Linear Model —fx B M AE X))
WA BAERER ZAEEL AN MEARSERT  ETFF Y
BZ L o
—  CE{tixRERIRHEBR RS

(—) ~ H B A8 #2001 10 A 11 B A 12848 RAEGAER & - #AE1% 30

o

Fu R G EAA3S YA T EAKISKZ AU EASCA#HSE > 551000

BEHEARBEREER



H B R AR R

Luxh M8 i 47 AL R4S & » b R A SR AT AR E R > REES D
TEHXBBMEEA » HIFETHLEML o

gq\wmﬁumam%ﬁﬁhmaixﬁ#ﬁ%%ﬁ%’ﬁ%ﬁﬁ@T
136K COAMEE » By kAHR—AATF 600 £2 A EF 9:00 4
CO, LR it 76—k 1 R FL IR & AN M & Fl— 42 31402002 1 A8 £ 1 A 221
uwumﬁﬁﬁaﬁﬁﬁﬂ,&%Uﬂﬁnﬂnuumcqﬁ%ﬁﬁﬁﬁﬁ
I o 2.3 B A(F3CO,AM) -

(;yCQ%%%Mﬁ%’%E&%BT#ﬁﬁ§’%ﬁim%%%&%ﬁ
Hoah = BALEARAR 0 B4 563 CO, A AN BB B E A (R AEFUAR #AS0L -
auu/mm’ﬁﬁ%m%%ﬂﬁ’&iﬁﬁimzﬁqﬁﬁﬁﬁﬂﬁﬁ:%
A GRS > TR E AR ALY ABRES TR MCOAM
R AR B ik R #OECO, A AR A ZARYE o

(W)~ COA R A MAHBAN 3 A1A8A ~ 1A228 R2ATH £ &ie
BOEAEE AR AA SR A M HME T EE S o RILE RSORBAE S ARE
ZHEXFHETHAEH -

—  BERBEELFREHER

RS RTERAMY AL > 1998 F11A24R RAMZHE - A12A8B R
BRIL > P RAMERARIAMERE > ORETHATRS AMLRT
R iz £ BT A > WATMEIEMIE &R EMLLE R AEF
ﬁzﬁ%i&a,%%uﬁﬁ&ﬁzmiﬁﬁé’iQE%E%ém&m%&
%ﬁ%ﬁﬁm’%ﬁé%iui’%%%iﬁﬁZ%ﬁﬁﬁﬁ%ﬁ?’%ﬁ%
10~15% £ 4 » EHEZBEEL > FRFRIEE  REMKRETHMEY —

RE kAR BB EGLE AN SRR T AR EEE 0 ARSI

EEHHERRBRREEH S



HERARE S

fio BEERHRE  HHLSEHRAS ERETAESRS > LAARFALSE
s KR o ST mE 0 URSEZ BT ESHETAES > T
HO5 T % RFERF M E VR I BRI oo £ tng » ALLE
Rhokl o

2. AR UHRASHEHEHERRAET(ANL)ZHE

Table 1. Effects of various seedling age and varieties on seed yield (g/plant)
after transplanting.

ELO K 2% 5 R o #-F-34
45 54.5° 68.1° 48.7° 71.5° 61.1°
55 66.0° 64.3" 65.2° 67.3%® 65.7*
65 62.8° 64.5" 53.6° 63.5° 61.3°
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Table 2. Effect of CO2 treatment on seed number of the silique and seed yield
(g/plant) from self-pollinated flowers in the "K-Y cross" cabbage.

R 32 %) ERPHERH A E(R)
CK-1 (1/8~1/22) 0.30a " 0.44a
5% CO, (1/8~1/22) 0.34a 0.48a
CK-2 (1/24~2/7) 0.68b 0.94b
3% CO, (1/24~2/7) 0.79b 0.99b
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3. HERAZE FACIRAE AN R E ZARE R A
Table 3. The operation cost of a seed production greenhouse using CO, gas to
breakdown self-incompatibility of cabbage.

X AR # £ # (1)
M ST 6x6 K& E KKK 40,000
RAERMHA HEAMMIQSA TR 4,500
AMARFAES 2,500
4 st 47,000
CO2: %8 1 A Z A& A 2,700
M BEA L ATEERFEIF2508 &8 T FI50L 3,375
FH (A S48 ¥ PR FEH 1,600
25 Eil 7.675
o 3F 54,675
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Studies on Seed Production of Cabbage Inbred lines
C”u,lt'cﬂugan C)&am; > @oung'ﬁiunq Lin ~ MEng'g(/sien Hsieh ~ &en"gfmanq C)&anq

Division of Crop Improvement, Tainan District Agricultural Research and Extension Station,
COA, Taiwan

Summary: Seed production of common cabbage in the tropics and
subtropics is hindered by the insufficiency of low temperature. Winter temperature
in the lowland can not fulfill the chilling requirement for flower induction, even
plants can be vernalized at high altitudes, flowering and seed development will be
poor due to the following raining season and high temperature. We proposed a
seedling vernalization method to overcome the chilling requirement to produce
cabbage seed in the lowland tropic in the winter season. Four cultivars of cabbage,
K-Y cross, Sha-Phon, Summer Summit and Yensen, were sown in the plug tray and
were transplanted into 3.5 inch pots. When the seedling were 45, 55 and 55 days
after sown. The plants were vernalized at 5 C, for 45 days with 16 hr/day of
illumination (1,000 lux). Vernalized plants were planted in the field on November
24, 1998, and seeds were harvested on March 10, 1999. The results show that the
seedling age and cultivars are significantly interacted in the seed yield. In the variety
"Yensen", seed yield decreased with the increase of seedling age. Highest seed yield
in the "K-Y cross" and "Summer Summit" were found at the seedling age of 55 days.
The 45-day-old tranplants of "Sha-Phon" produced the highest seed yield. Among
the combined treatments, highest seed yield in the variety "Yensen" was found when
45-day-old tranplants were vernanized for 45 days, and they produced 71.5 g seeds/
plant. The lowest seed yield was in the variety "Summer Summit" when 45-day-old
tranplants were vernanized for 45 days and only produced 48.7 g seeds/plant. This
experiment shown that seed production in the lowland subtropic is feasible by this
seedling vernalizing method. The use of self-incompatibility (SI) genes in breeding
hybrid vegetable Brassica crops is the popular method in Brassica oleracea and B.

rapa.. In 2000, Tainan District Agricultural Research and Extension Station (Tainan
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DARES) had developed a seedling vernalization technique to overcome the
insufficient low temperature requirement for the cabbage seed production in the
lowland, However, the major problem of SI system is the effort and cost involved
in the seed production of the self-incompatible lines by bud pollination and isolation.
In 2002, this technique was combined with CO, enrichment and bee pollination to
increase the self-incompatibe line of cabbage in a small greenhouse. This system
was successfully applied to generate self seed of "K-Y cross" cabbage in the
subtropical lowland. Using this new method each silique has 17.3 seeds and the
control treatment only generate 0.3 seed per silique. The cost of seed product can be
reduced 90% compared to that of seed production using the conventional bud

pollination.

Key words: Vernalization ~ self-incompatibility ~ cabbage seed production ~ CO,
enrichment -~ bee pollination
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