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2. FARNIEREE TR % ¢ FE S P R 2B R 1 TRk SR AE B B R 2 R IR B B 15 21.2~
97.0% =1 » Frp 1. 2% Tkl 2 FRIg B PR R L U R » EREREARER—K
» fEINERTYE97.09% o BVE PRI 3 R B BURIO RS IR I IR A 8 o Hrh B
0.4% FRAMIER &3S # H8R0.4% FRORNIERZ B2/ R B TR O£ INER B - &£ 5341.4%
F245.09% o FASIBRIRE T E L Z B S M (polyploid) ~ BB (aneuploid) ~ R
(mixaploid) Btk &8 ( cytochimeras) FIIRGURD o (AP GBS S R4 R
BT EHARENBR - BEINSCERE BRI R RITE o

3. Fll A B { e s TS 3R &8 2 me /1 2,4—D(2,4—dichlorophenoxyacetic acid)iZ
MS(Murashige and Skoog,1962)3%3#3k ch i > fR & HHE » Bl ER g b
» SRR T.7%~50.0% 1 518 o BAFHEGH IR BIREWE LB K o FIL A
YIRS AR R B AR R 2 IR o

FIRL LRtz 7% » TR RTERRS R AT S L B R G IR B R A < Bk
fEHS -

RASRER | BA - TERGRTEE > ZHEEAE > ReaBafiin

EE (Asparagus officinalis LA SRS EENERIEMEY » MHEER » BREEREIEHE
eI —  H19435EES » 5 B EHFIGW B R B R B E BER PR - HILEBER2HRE
> R BEAT AR AR B w] KRR 1720 o I TERGRT SR C BASHS > TR aR B E M
AR EE A5 - SR EEE T ETEEEERR » B S IRBUIRSY ) XA TR #
BRI AR (Y) o REEESEMEREHEEERE (YY) # > HEMEEmms (XX) %2 -
AR 2R EZFET (XY) » BEFNEERSIFERER SR ERE EERR afGER 2 H
*?%(10,11,12,19,32.33) °

Tsay et al IR LR  FOERZHEYBETNER.2% BEMAHRC | REAENRE
ML ZEER B IR AR A0S FAIERREE L - RSN HE G T - EITEAR
FeEBEENE TIEREERE o SN al AETA S 8 BRI (spontaneous doubling) KA
BRI o BEENEMEEATTEZEHER » —REEZIFEER @ R ABBEMLRES
WDIRTF B o ‘
1. BEERERET  WIEHRESE 1556 5% » ANWIERBREREHE - R R AR RER BRI LRIE
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ARENRERERS HEF | 1) RERNZHR  ERRPEREES 22 T8 » Hitsn
REETHREDP o 2) BERRZAA @ BIWVIEEYE  hEGESEBRREE S TEF » Bk
TEREER > WETREARBREES TS o 3) W8 RS © 5 - S5
LI~ X—ray BRALZ#K § aurantia ~ acenaphtein BFK/K il (colchicine) = MEBER%E | H bk
FRARAMERS: » 215082 5 4 B AR Bl B A AR TRl » N BB IR o BRIl e > B
Rt RN > R — R EE R A Z LB K% TR @41 o FOK il B Rl (Col-
chicum autumnale L.) ZHEFRIRFE PR 2 —fEHEYE (alkaloid) » H4rFRE CHasNOs
» BN ORISR BIRE TR A B HE B B SR B 5 SR A 2 550 hh BT e
TR - (E¥ RO S RB MR o — RN EE B - B ~ BT - s

i~ MBERIRBRE RSO o ARG SR TR 2 A N5 R B s o

PR &

A ER R B AT FER 2R IR & B A A S T T DA 3
— LR EEEE 4 BRBEAREN -

B == R AN R AR S A6 $a T E £ B 0 A 220k » YT R BT B H B H92~3
mmZ I BEYFFRE - 3EEPEF0.3 mg/1 NAA ~ 0.1 mg,/1 kinetin ~ 40 mg, /1 adenine sulfate
~ 170 mg/1 NaH.PO+2H-0 ~ 500 mg,”1 malt extract® 2.5% sucrosez Murashige et al.(1972)
BEAFMERE E (B AM BEE) > ZMEAZ RS RPN R IR RER
BER > BHUREETIRCHRER SRR aEEE » DS EEEER § A EINE R AR ER
TRE SRS 2 N2 Bk -
= RO R A B apE s -

OARFEBFTE ORI Z BB E R TR A%

1. Fe#d R (stock solution) © & 4gfk/K IR EE2m] DMSO(dimethyl sulfoxide) » 0.2
mg GAFI0.1 ml Tween 2078 BRI MRE - INREKZEZ100 ml > FHRpHES
5.7 R WIR BB & fk kg 40,000 ppm) ©

2. TR B ORI 2 PEZSR B Ry » Bl E AR B E » BREEREZ (autoclave)
BER  [EEERIES SAIZE0°CLLIT » MIAR0.45¢4 millipore membranes@iE < fkik
g (R60°CIA ERIER iR EELER) - B 5% » SFIBRERKREB
ks i

OB Z B30T -

1R sy | mRR2E T EIREMORIEE 2 MSEE#E (&3% sucrose) » 3#EHI2~3
mmZBEEHETE - —lH % » BAERPTEKAIIER S BRI (AM) » RIfEH %5
AR BN R EREs o

2. BEGE L5 mmBREAEEZERTEEEP A R EROKIERE TR - 17 R R R & R

(In3%3,45%5) » FUIE] mmIETEEFRE RS SRR < BRI (AM) - FI(E A %35
EHRMRZ B BB -

3. MREBIR TS | VIS mmE 2 BEREEKTE » PR Z B ERR AT TR Bk
#%(suspension culture),#EEEZEFB150rpm,10~15K % » TIHS mmIBTEERAE oK
filififz BETRE I (AM) » WIE A SBFAEEINESH -

4. FEJEEHE | NRTIEAF OO R B EEE (lanolin) £ 53 #2555 » B3
~AE B AR EE B N BT Hin o S HEM—R > HBEAKRE > FAEFES
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KR ZEMEH] o
5. MTEBLE Y © ANZRSLIMRTE W AN R B R & B IIER YA TR » BRI AR R LSBT Z
THis » FHEE—K » EEARE » AEFEISRBERZEML o
= BaReAgERNEaRENE
YIEHKI2~3 mmE 2 B E EREHE1~2mg,/12,4— D2 mg /1 NAA(a —naphtha-
leneacetic acid) Z MS HZ#3 BEPBE PR » AREHEBAERE  FEAKEREE 1 mg/1
NAA ~ 0.5 mg,/1 BA ~ 40 mg,/1 adenine sulfate ~ 170 mg,/1 NaH.PO,*2H-0 -~ 500 mg, /1 malt
extract ~ 2.5% sucrose B MS AL MU BRI F YIS o MR EKEITIREE
MARAE LR B AR LB -
FHRBETREVORIR S 2 R EEE TR AR » KB IRFEE B TR
WHZET » B 0B L RERAESEAMR A > BRREaREERNET > A
RERZFAEER DR ARR R ERE IR Z s -

w R

— - LigEREEEEZ BREM :
2otk RS RS AT TERS 32 - WA SO AR RIMARNEREEE - - ME=EAE
REgE—K » BEARKEFEIESUMRAE T - BHAE R —EAETHREEIEIFE R SR
SRR ERBE o MBRIBURIES2HRPA21M (6.0%) BEARMME G - 18 (0.3%) RIS
B o TAIZCIR B S AR & B AR AR AR 5% » WCA—202,CA—19482CA — 2108EE BRI
HESHLEABORAHEEE (n=10) - HCA—192HH38.9%Hy B AR ME » H AN
VR B R INERSAEL.4~16.7% ©
=~ RO LR ERE AR
1. BB | RBURTKRIBRYERS 32 5 IR B D0 496 iE BRI L AR iR 15 » £541.4% > 0.2%
B10.8% R ERZ » £523.0% 7ed5 o MRERIRIREE K » fEINZRIRRE 2 T < 0.0596 52 H2 Al 4
FEMBLSR o BRREERIBRTE » 210.8 9% ~ 1.2% > fEINERTR 2 RHMERIHEE o BOTAAIREE BRI
i LA TE AR o 0.05%880.19% 5 B BFEA{E1.7% » T 1.2%652 BATBSEA HIE21.
196 o B TER 2 Y5 BL A RS RO Il B AR T 15 S (AN o
2.3k L R 3HRLA0.06% ~ 0.1% ~ 0.2%5:0.4%  UFERRAIERRE » RE4/NFAVE INESTE
14.3~16.7% ; 0.4% %% B FR B2 M /N LA _EROFEINERREE » RHRREHI2K24/NFREEZ
FELCEEE100% © RREAN0.8% ~ 1. 626HIRKARNIEREEHEA/ MY » JVEH B LB e sk s
#£1312.5% H 11. 1% ; FrE4/NREHEHEREIRH - 0.0550.1% BRI Z &R ARBGES -
HERERI I BOLARTELO~22.2% 2 ] » HIRENRERE » SECERTRRE o R4GUR » #23°Clli
BT » FrB RIS/ 23.3~45.0% 2 [ » L0496 B2/ N Z A £ g - 5%
45.0% ([2) ; FERREREE 1= » L10.49%6 Z & INEs iR R (P49 5524.0%) » 0.2% RZ (FF4915520.0%)
0 0.1% X Rz ( F395512.5%) » 0.05% BAE (F39536.7%) 3 MERE R L - {KIREAIEIAN
0.05% ~ 0.196880.2% » LUREA/NRFROE INZE & (53 731£510.0%, 23.3%8230.09%) » 0.49% HILL
BRI iR 5 (45.0%) © BOOEARAIRTE0.4%6RRAIER IR TS/ INkE Z B 10.0%6 B5E
St > HALERERMEBOCHR o TR SHIBURE2S CIRERIFT » FrE iR BRI MR —fi%s
B3 CRAL » M 0~16.7%MH ; REIREERILL 0.05% BUENERR S » IR » BINERA
REARAVER R | TR BRI & 2 R R £ A2/ N R BR A ZR e » 3R I/ NIRF B B
AR - TEES/NRFE T ER AR » HBOEAEE (196.7~16.0%) °
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1. HEBEFEFERUSHERMIRZ SR ERBRES C A HHEE -

Fig. 1. Chromosome doubled plant from haploid bud cultured in colchicine—containing medium.

2. FEETBESEEFLI0ABTOIIBEIREE /NS » ESRPMSEERETEEZ ZHEHF -
Fig. 2. Chromosome doubled plant from haploid bud treated by 0.4% colchicine solution for 2 hrs and
cultured in MS medium.

3—4, EHBELEFEUPORMIBEBERTFRER2R (B3) R7TR (B4) FHEREE (FEMAE) -
Fig. 3—4. Swelled bud (arrow) was obtained from haploid spears treated by colchicine—paste for 2 days
(Fig. 3) and 7 days (Fig. 4).
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3. WREBIRET: | RO EFEETELI0.001~0.005% B I B A TRIR & i B RS INZ84E2~6%
Hr0.005% B EEEIESEIF(6%) ° BE 10K RISKEHEMEZRETRK » [HEHEISKE »
BEDESERRES » BRFEBIKIBEE ZEMMmER - W 10 REEFEEIEESR
BE& e

4 EZIRRGE | RTEROEEERERL.2% MMEMLAIRE - 5297 % » BEEE 2~3K%
ENEREINUR © 0.8% K0.4A%BERE » BN E4.7 % » 0.2%BE ZEMERES21.2%
 BEREED ARDBIEEBINGER  MEBERER 04%ZEE » BEESNREENE
230 L o B 3KE AREGBYESES  RIKKMUIBHEERERERE2RRTRIE
REIER o

5. FRAEBGTEE | RBEATLUL2% MKIBREHREE Z SRR @ £557.6% » BEREFRL MM
ZBRERE > WMFZRCETEIRES - 0.8%BENEEMERZ(GLIY%) » 0.4%HERIE
(30.3%) » EREHESKRU X EFIMBR » BEARZENZEBERABRREREIE -

= BhRaRsERLeEEmE

RO T ESERESENRESE2 mg/1 NAAK2 mg,/12,4—Dz MSEZRE » HUEAHER
R » BREREERGHEBR S (LEEE L  BECEGRFATIREBENE - MEEED 2 mg/1
2,4—D FMEMEKERS12.3% * 2 mg,/1 NAA BIfEINZRE10.5%  £10ES212 mg /1 2,4—DERER
FEEBRKIECEE » BAoLESHEREMZIEE » #£7.7~50.0% 2 » 1 mg,/12,4— DEEIE
A (0~10.9%) HEE - EFTERIOZ TERFEFZEF » #5952 mg/12,4—-DER] mg /1B
—HZRER > MAERIFEZ EERINERA RGN
M~ BHERZERK

AHREBFAYKISBREERESHEHBEETEEFNAE  ERVNEESBENE ZEBMER
iR (ES) - BRI RS EEEEERREEN  AEHgE - EEARKHEGHKE -
H—RRE _ERINEVHTR - MFERS - B RABREE » ROFEERERERSEE -

5. REREMRIZEGEERCHREHS IR EREEZHETZA -

Fig. B. Supermale plants are selected for combining ability test and all—male seeds production.
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T &

— ALK RITE CBERETREHERDEBIGE - HEBZERAREE L » s
IR IFVE Z A8 T R A H R SBRE » (SN a8 B ARSI A SEIRIE2 o BREn
ZHPEAREMHSZ (endomitosis) ZA%RLE (nuclear fusion) FF¥Ek » HIFES R F B3 LUE
A [ERBEBIER > BEEEHERTTRERE Y o AREG BN AT B SR IR AR % B R R
TEMERILEEEE5.7% o NFZRIFEME AL HAMGINZ G SRR H o ICA—1925%38.9% ~ CA—
223 £316.7% > MICA—202 ~ CA—194 KCA—210% B AR R IR R (3£]1) -

oni

R 1. HATEE B RARFRS i BtER & P i fl B

Table 1. The ploidy level in some representative anther— derived haploids of asparagus plants
after five successive subculture

Source of No. of Ploidy level of plants
haploids plants N 2N 4N
CA—192 36 22 14(38.9)* 0
CA—-194 12 12 0 0
CA—197 18 17 1(5.6) 0
CA—202 24 24 0 0
CA—208 28 26 2(7.1) 0
CA—-210 12 12 0 0
CA—223 6 5 1(16.7) 0
CA—224 216 212 3(1.4) 1(0.5)
Total 352 330 21(6.0) 1(0.3)

* ( ):percentage.

FhoRlgEE > 2P AOHIIE - B ITHI RS R RO M BE A R AR » BRI RTS8 B f5in@52230
o — MR A E IR EFR OO EEIEWRED ~ BRGSO S BEEY Y%
FEIRB S  BRAEE®%E o BraakIRELIL.6 %R IEAEREREEZE  (soaking method
) B2B3EiL (infiltration method) BRI _fEHEHET » WHRI60%HIUEHE » MLL0.2%6 ¥ MR FE{E
HRRDEIUEEESE® o Goldy and Lyrene R EIREEEMER (blueberry) AUHFHE
; Heinz and Mee #{THEEAUHMEIL#E"® ; Chavade and Becker ERRBEEIKEE Valeriana
wallichii DCAJITFHHE® ; Perry and Lyrene DURERIEHE Vaccinium spp. WEEE (BEFS
) MEFRERABENNERS » BELBRBIEIHII® o K FEBRTOK IR E %
HEMEEREEHBEAFENSER » HPLIFEREEHRENGINSE RS » FRBRENE21.2~
97.0F 3% 61.9% (R7) ; MIEBMEZBINERZ » 1£30.3~57.6% < HFH7:#£46.3% (£K8) |
BERERZFESIMEBENT 0~41.4% (FK2) &M ; BEEGINZERATE 0~45%M (& 3,4,5) ;1
DI RSIRB AR - (#2~6% (3R6) o AWFRAFE RGN » ERAEI/MEME LNEENRERAEA
EMERE  MAENZEE » BOKIEREREE (W1.2%) MK E » BEERED A ES
ISR (R7,8) o BVEREEADIBEIEEE (4100.2% 50.4%) Mk R A R i » Fra R R R
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DA 0.426 Rk Nl iz B5 3 Hk (R INZS 3 41.420) B 0.4%6RKARNIBR2 /N 2 12 T (B INZR £ 45 %0) R g
BRSNS R o IRESER AN 0.8%0) A ERZIMFIRBFCHSR (£2,4)  PARKIIERATEHEBORTHE
BT BRI FBEREFIRE » ISR CIRFENZE733.3~45.0% » {BFE28°CRHE0~16.7%
» HEGEAERIERS (F4,5) o

® 2. SHEUORMIER S BREEH B A SR AL ER(CA-224

Table 2. The effect of colchicine containing medium on the formation of swelling bud
of anther—derived haploid asparagus plants(CA —224)*

Conc. of No. of bud Swelled bud Dead bud
colchicine
in MS medium cultured No. - % — No. - % —
— %
0 60 0 0 0 0
0.05 60 0 0 1 1.7
0.1 60 3 5.0 1 1.7
0.15 60 11 18.3 4 6.7
0.2 60 14 23.3 6 10.0
0.4 29 12 41.4 3 10.4
0.8 13 3 23.1 2 15.4
1.2 57 9 15.8 12 21.1
* Buds were cultured on colchicine containing medium for one month.
£ 3. POKNUSREE RS mm T TEB R AT B A5 A iR RN B R (CA —224)
Table 3. The effect of in vitro colchicine solution on the formation of swelling
bud of anther—derived haploid asparagus plants(CA —224)*
Conc. of Time No. of Swelled bud Dead bud
colchicine duration bud
- % — (hr) treated No. - % — No. - % —
0 0 30 0 0 0 0
0.05 4 7 1 14.3 0 0
0.1 4 7 1 14.3 0 0
0.2 4 52 8 15.4 1 1.9
0.4 4 18 3 16.7 1 5.5
0.4 8 11 1 9.1 2 18.2
0.4 12 21 0 0 21 100.0
0.4 24 14 0 0 14 100.0
0.8 4 8 1 12.5 1 12.5
1.6 4 9 1 11.1 2 22.2

* 5 mm buds were dipped in colchicine solution for 0—24 hrs,
1 mm buds were then dissected and cultured in AM medium.
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23°CTAS IR /KL 8 e o8 0 e P 3 B oy B A5 (A B TR R (A N 2 R S (CA — 224)
Table 4. Effect of colchicine concentration and immersed duration on formation
of swelling bud in shoot tip of haploid asparagus plants (CA—224) at 23°C*
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* 5 mm buds were dipped in colchicine solution for 1—8 hrs, 1 mm buds were then dissected :.nd cultured
in AM medium.

3 5. 28 CTARIFKAIURIL I B i3 W RS B R A B A A B [ R IN 2 8O (CA—224)
Table 5. Effect of colchicine concentration and immersed duration on formation
of swelling bud in shoot tip of haploid asparagus plants (CA—224) at 28°C*
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* 5 mm buds were dipped in colchicine solution for 1—8 hrs, 1 mm buds werc then dissected and cultured
in AM medium.
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F® 6. TETKARNERIREE L IR 2520 AT B A (A TR R A I Z AR (CA —224)

Table 6. Effect of colchicine concentration and treatment duration on the formation of swelling
bud in shoot tip suspension culture of anther-derived haploid asparagus plants(CA-224)*

Conc. of Time No. of Swelled bud Dead bud
colchicine duration bud
- % — (hr) treated No. — 9% — No — 9 -
0.001 10 50 1 2 0 0
15 50 2 4 0 0
0.002 10 50 2 4 0 0
15 50 1 2 2 4
0.003 10 50 1 2 0 0
@ 15 50 1 2 4 8
0.004 10 50 3 6 0 0
15 50 1 2 9 18
0.005 10 50 3 6 0 0
15 50 3 6 10 20

* 5 mm buds were dipped in colchicine solution for 1—8 hrs, 3 mm buds were then dissected and cultured
in AM medium.

F 7. BORUSGEBAR S A B A A R TRR O AEIMZ R (CA —224)

Table 7. The effect' of in vivo colchicine—paste treatment on the formation of swelling
bud of anther—derived haploid asparagus plants(CA —224)*

No. of buds swelled

cgfﬁfi’cﬁfe N}S{lé)f Swelled bud  Dead bud after 1—6 treatments
- % — treated No. —%— No. —%-— 1 2 3 4 5 6
0.2 33 7 21.2 4 12.1 0 0 0 2 3 2
0.4 34 22 64.7 0 0 3 2 9 3 3 2
0.8 34 22 64.7 1 2.9 1 7 4 3 1 6
1.2 33 32 97.0 1 3.0 0 7 10 9 4 2
Total and average 134 83 61.9 6 4.5
* Lanolin with colchicine was placed on the shoot tip of haploid buds.
F 8. FRANlRGARAC RS ok 3 R BT B (S R S TR B IR I R (CA —224)
Table 8. The effect of in vivo colchicine solution treatment on the formation of swelling
bud of anther—derived haploid asparagus plants(CA —224)*
No. of buds swelled
c%?cr;lci'cionfe Nl;)ﬁc({)f Swelled bud _ Dead bud after 16 treatments
- % — treated No. —%— No. —%— 1 2 3 4 5 6
0.4 33 10 30.3 3 9.1 0 0 3 1 1 5
0.8 29 15 51.7 0 0 0 4 3 5 0 3
1.2 33 19 57.6 5 15.2 1 2 5 3 4 4
Total and average 95 44 46.3 8 8.4

* Cotton with colchicine solution was placed on the shoot tip of haploid buds.
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FUFRRRIER T R GBS R A T » HeELU T EME%

1. ZEHEAYES: © Espino and  Vaequez 5 Hi BBl R A9 B A 7E I B 78 4 2 4% i i
(polynucleate cells) » TLHIRLG € BB f584% (polyploid nuclei) ZFEE ™ o BroertieshZeis
HERKR AR A A PR P AR = R TR IR R » 1SS R AR & oK » T/ IVRE R BT 3R 155 2 R T A
o AERBRASBR AL e B TR T 2 E AR AR e (B R i > (B E B B SHEE (<1%)

» TSR B AR R R IR P R 0 B PR PR P R (R B S (S B B A Z BAAG ©

2. BHERE ~ REEERANER SIS | Espino and VaequezABMOKIERIEE Saintpaulia
tonantha Z BEEREBRIOWRIHIIIREEE o i BroertiesHISE] 1~2% IR » T IEE Ma
FERI R i BT E Sy 2R T Sii H A RS B B A R o BB RYFHA » Espino and  Vae-
queziBBREZ > (1) POKUBEEMEMIGETEE 2 o (2) HHEFTE IS 240 IE R
ST - WO LR HRER R BIRRALERAI VE - T ARSI 43 2L A2 S O R Y e B
HBE > BRAEEISMRREE o REBIHOKISBEES ZHEENE 0.5%SEEE » NG
196888k (mosaic) H&E » HPEEHEMEHRECEEVBEE - EREuEmmmRas -

3. IO E AT ~ HE ~ IBMSERZMEINIESR | T RE SRR R G RH L HRTE
BRRE B AR OIRS (K5%AEA) o A BRI » BRE—BIF A% R HEE -
HIFATWRSRE SRS ENRERE REREERBEARSHRE » SiECE IR SR IZY]
PR ZFREITEIERE T AT © Espino and Vaequez S RAEREIPAIA0.01~0.02% = Fk
ARl > BEAEBSENE B EE S R R Y o KRB R AR ILER R  BAIEIH A RS
BEEBGUHET o ERERZIFIRBRR TR EE PO LGS < R ER LR -

FEIMERINEDR AR E > HERSHEBFEEECTEY » ESSLHE - At
TLRERE 53 B [FE 2% JRE 7% o R IHEY Ry 3 E RS B P & B auxinfHE R # » WIAA ~
NAA ~ IBA ~ 2,4—D siHfipurinef@ivigih » n5E2 M8 S gl m Ao b 2 M E (B
AR o HFBEE SRS FEEREY AR FZIRE o BRI KR ZEB0R & MR 2 g iR R 2
s BHZE2,4-D HHRAEBEFE BIGHEARKEE » SERERERT ; MH 2,4—Duf#ks
HHAR S o8 > FEARET R HER AR RE L EEE o KXFERF HILE
RO G EAMEERN RN EE2,4 —DIEERDFERR GBS » BRAEERMuEER b
> F[156.7~50.0%fF M2 (389,10) o FEAFIZRIFE SR R HFI R Z MR » KRRl
HIEE » HEEERS L ZHEERE S #EIR » WRARERERERE 5 IR R  E0IPssgs
FErhauxinfiERRIRERSER -

% 9. MRS S H A B ARIRR ARG R (CA—244)

Table 9. The effect of callus induction media on the formation of swelling
bud of anther—derived haploid asparagus plants(CA —244)*

No. of Swelled bud
Media bud
treated No. - % —
MS + 2 mg,/1 NAA 57 6 10.5
MS + 2 mg/12,4-D 65 8 12.3

* The shoot tip of haploid were cultured on the treatment media for callus induction, the induced
callus were then transferred to differentiation medium for plant regeneration.
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% 10. 2,4-D BARIZRFERE EEHEEREREMZER
Table 10. Influence of 2,4—D on the chromome ploidy of differentiated plants from shoot
tip culture of haploid asparagus plants

Conc. of No. of Swelled bud
Haploids 2,4—D bud
(mg./1) treated No. - % —
CA—192 1 38 0 0
2 102 19 18.6
CA—193 1 20 1 5.0
2 13 1 7.7
CA—-194 1 150 12 8.0
2 177 46 26.0
CA—197 1 60 3 5.0
2 33 10 30.3
CA—199 1 20 0 0
2 26 3 115
CA—-201 1 31 2 6.5
2 40 10 25.
CA—202 1 60 6 10.0
2 86 29 33.7
CA—208 1 40 4 10.0
2 28 14 50.0
CA-210 1 46 5 10.9
2 50 18 36.0
CA—223 1 28 0 0
2 60 5 8.3
CA—224 1 64 1 1.6
2 29 4 13.8
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Breeding for All—Male Plants through Anther Culture
in Asparagus II. Chromosome Doubling
Techniques of Anther—Derived Haploid Plants'

J. Y. Hsu?, P. C. Lai®, C. C. Yeh? and H. S. Tsay*

Summary

The purpose of this experiment was to study various chromosome doubling techniques
in order to obtain homozygous male and female asparagus plants from anther cultured
haploids. Supermales have been successfully obtained through the following techniques:

1. Spontaneous doubling: Haploids were spontaneously doubled at a rate of 6.0 %
through five times of subculturing the shoot tip meristem.

9. Colchicine treatment: Doubling ratio of 21.2—97.0% could be obtained from colchicine
treatment on shoot tips of seedlings by means of lanolin method and spotting method
vivo. 1.29% colchicine—lanolin treatment for 6 times had the best doubling effect (97%)
among all of treatments. [x vitro, both colchicine containing medium method and colchicine
solution soaking method resulted in better doubling rate than colchicine suspension method
did. The best methods were 0.4% colchicine containing medium and/or soaking at 0.4%
colchicine solution for 2 hr. However, the chromosome doubling effect was not stable. The
incidence of polyploids, aneuploids, mixaploids and cytochimeras was low in all treatments.

3. Callus derived haploids: The shoot tip meristem of haploid was cultured in MS basal
medium containing 2 mg,/1 2,4—D to induce callus formation upon culturing in differenti-
ate medium, the plantlets derived from the shoot tip —callus were homozygous diploids at
a proportion of 7.7—50.0%. The doubling effect was more stable than that from colchicine
treatment. Moreover, rooting was much easier for these diploid plantlets in tubes.

Key Words : Asparagus, Anther culture, All-male breeding, Chromosome doubling.
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