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L2.2 UEE/ETIRE  BUEERTECER | 9.00 £4,
FH2 TR 4R B AR F , B H 2K A wh k5 min,
BT BT /AIMEBA B, ] 70% SRR EES0 s, A
0. 1% F+R KB 4 min, TEHEK Wk 6 WK, BT 7K E A
TCHEBEEH A 2 M EE S DT AR EE R
I, FTFRRFEERA S S FLAE A 50 pm(400 B, B
HAfr . AREE A 0P #1700 4 43,
Bi¥E A 800 r/min, B 0> 2 F1 3 min; 1 000 r/min, & .0>
2 min;1 200 r/min, Z.[> 2 min,

L2.3 WE/MIFERENENMA HIRERELE
SNEPE . W14 MS,HLB,B; \NLN,WITHT 6 f %5
32, 5 HLB 85 557 52 % i 97 i 2 U016t il
B MNEE/INMITES R GHSWN T HERECE
D). VSRR 50 g/L, EXEFRIEP O HIIMAWE N
1 mg/L ¥ 2,4-D #1 IBA,pH 6. 0,353 12 4Nb 3, G4
AR 20 M2 ANdh R . FERIR L H A HLB 3555 50
BRME IR LN 0.5,1.0,2.0,3.0 mg/L 4 Mk
FER 2,4-D, #ETIER & KF R 1k, B 40 3 25
QAEFD, LTEE R TR, oAbt 5 5 K =AM R %
. 1E$E W14 MS HLB 3 F i35 3%, BEWE & & 30 g/L,
PEH 6-BA R b5 R R R E 01 mg/L, 357 5
pH g 6. 0,3845 3 A0, A A0 3H 40 Bt @ 41 24U
MBI R 1 om, A MSE R . ME®H
6-BAKT.IBA, E KK 4 Ff, W E & 0.5.1.0.2.0 mg/L
6-BA;1. 0 mg/L KT.IBA;0.1 mg/L EKZE, HHsE
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W14 MS 2 FdE Fp 360 A iR RS FR 2, BERE & & 30 /L,
pH 6.0,/ 1. 0 mg/L NAA.IBA 2 fhjsi &, 3t 4 ~4b3H,

AL 50 BREFAET .
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AT PR P RSB, IR E7E B AR 0. 8~1.0 mm, X
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BAE ). W 2. OT 4R o> B RO AE R, I AR TR B AR
1. 0~1. 5 mm; 16 H¥F B3 /ML TR £, 40 P R
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Table 1 Effect of disinfectants on sterilization and microspores survival of carrot
K K T B T MEF HFER B 5 YR HYR
Disinfectants Sterilization time/min Number of microspores/ /™ Survival rate/ % Inoculated number/ i Contamination number//>  Contamination rate/ %
0. 1%Ft5% 2 100 100 20 12 60
4 100 91 20 0 0
6 100 72 20 0 0
8 100 41 20 0 0
10 100 10 20 0 0
LKA 10 100 86 20 18 90
15 100 79 20 15 75
20 100 72 20 7 35
25 100 50 20 4 20

2.3 WEE/METHDE

H13R 2 AT, 7 4 A or Bl e /MR T AR B R Gl
i 800 r/min FFEE 2 min {E.Co4b TS W A TR M, BT
B/METIER BB MR 2. @i 800 r/min, #F 4k
3 min B AR 138 2/3 W T AREM, /NE T4

MOIEH o BT A B EE R WS MMET .
HB0J13K1 000 r/min, B0 2 min JFB AR EE 4/5 %
A FHRE M, A /NET 4 ST T BAR, T B0 ik 1A E
1 200 r/min,2 min Ji5/]N 1 (4 48 i 2R £ AR A DFIR , 22
AHRFET

x2 B0 B 1) R B s A1 3 B /N TR AR BR B R M
Table 2 Effect of rotate time and speed on getting alive microspores of carrot
B BB ) S ERUR TR R
Rotate rate /r * min—! Rotate time/min Derived effect from liquid Effect on microspore survival Results
800 2 M bl EN:
800 3 2/3 W , FHEBEMR il N o By
1000 2 4/5 W, TR gl ol 22y 1 PIESPN
1 200 2 B R ERY BT R KBS ASE T pibuwN

AT WEE LEEL, LA 800 r/min, F¢4E 3 min Ab 3 L3
EEWE MMETHE, B0 L 2/3 LR 5
K/ TR EE S 110° 4>/ mL, FIIE B 2 mL A
BiRAE AP RIR,

2.4 VIR ROHAE SR 1 i 1k
2.4.1 BEFREMFIE  EPTERAR 6 P RERE TR
Korp, R HLB 5537 A p A0 21 A Zhi%5 = 1 5 R

PERGAL, ZIBEREEWE MFE/DMTRRNEG
RS2 MS NLN(HF R W14 OMNE) JB; (K
) WITHT REAHE MM FAEK. 2 FEEFH
2,4-D A IR /M F = A R A (GE 3D,
NIFES/IMET 208 20 d R E3E  7E BB T AT 2 BE
MLIETE L34 d LUGTE SR IE AT i A 4.
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Table 3 Effect of different media and hormons on
formation of carrot embryo calli
WE R %ﬁ“ﬁ ﬁﬁﬁﬁﬁ%gﬂﬁ ‘ BERIR
Hormons  Modia Number of inoculated ~ Number of induced ~ Callus frequency
bottles/ calli/ 4> /%
2,4-D Wwi4 20 0 0
MS 20 0 0
HLB 20 5 25
BS 20 0 0
NLN 20 0 0
WITHT 20 0 0
IBA w14 20 0 0
MS 20 0 0
HLB 20 0 0
B 20 0 0
NLN 20 0 0
WITHT 20 0 0

2.4.2 WERWEMIGE B4R, 7E HLB A
FIMAMREE R 0.5.1.0.2.0.3.0 mg/L 2,4-D 4bHi o,
FE 0.5~2.0 mg/L ¥jifs T i@ fh4H4! . {5 0.5 mg/L
RORBAT K 19 MR R HLL B FRN 38%0; H
WA 10 mg/L, & 74, FFHRR 14%;2.0 mg/L £
H 1A, B 2007 558 MR M B KR (3. 0 mg/L)

F4 24D FSFAGAANYR

Table 4 Effect of 2,4-D on induction embryo calli of carrot microspores
2,4-D¥RE R g KRG A AR FERYLE
Concentration ~ Number of inoculated Number of induced Callus frequency
/mge+ L1 bottles/ calli/ 4~ /%

0.5 50 19 38

1.0 50 7 14

2.0 50 1 2

3.0 50 0 0

0(CK) 50 0 0
MBAEABAL .

2.4.3 FEHBIXWEE /DT RN fERB R 32
MR GHL PR /RS 5 A, MK IRL A7 RS
27 A~ B WL YRS /N7 A M Al 4 2 4 52 5 [ U 2 g
BRL2 A FhFREIA 5 R ERIZEEE,

2.5 SredEaR LR ik

2.5.1 IEFEMEE £ W14, MS,HLB 3 fits 53
HHEAERA 1 cm EA MM GHE.35 d UIE4A
LGB ,45 d EA K RE M A K. H2
FH W14 F1 MS 85 37 3 10 Ab 25 5 A4 A bR K S5 4, Hoop
MS 3EFRFE oAb CRAE AR B/ IR A 1 A1 2B 50
kB 75%, 1 HLB #5375 A MK AKIER,
HEEHEKARRGED,

x5 AEEFEXNBEEKRT LMD
Table 5 Effect of different media on regeneration plants from embryo calli of carrot microspore
W EMERGHAR (ER 1 om/HD A RARA SR A A RR
Media Embryo callus number inoculated(1 cm diameter) Number of plants regenerated/ /> Regeneration plants frequency/ % Growth tendency of regeneration plants
W14 40 15 37.5 Ko
MS 40 22 75.0 KEBL
HLB 40 17 42.5 MR K G RS
2.5.2 WEMIGE HhER 6 ATHLE MSEEFE FMEE 0.1 mg/L FRFLAE A, i FHREAHHLIRE R

PR AR HR IO RBCR BT R R 2 6-BALH
HH AR BE 0. 5 mg/ L BURBAF » 2L E] 62. 500, W BE
FHRUAFI T HAEMKA AR, 735h 1.0 mg/L KT Fl

A RS BT LUK H IR B 55 , T I IBA #94b B 7R
ZRKW . BAMEMAWT Lo b FRek i, B 2R
SR

*6 NG ESag:-ty 3o xtd:0p- A1
Table 6 Effect of different hormons on regeneration plants
WRARBARSE EHERGHARER 1 on/H) T AR PR AL SR A FAKRI
Hormons and concentration ~ Callus number inoculated(1 cm diameter) ~ Number of plants regenerated//> Regeneration plants frequency/ % Growth tendency of regeneration plants
0.5 mg/L 6-BA 40 25 62.5 KHBT
1.0 mg/L 6-BA 40 8 20.0 K ig
2.0 mg/L 6-BA 40 bz U4 5.0 kIS
1.0 mg/L KT 40 k] - 5
1.0 mg/L IBA 40 AR - TR
0.1 mg/L EXK%E 40 EiES] - AHRF A
CK(TLHF 40 k] 0 AAR

2.6 AEARIEIRILAYIH 1L

BIRWE DR AO H SUA] DL A AR L 2K
W B SE B AR IR S (ELJR: T 2 SR vk 20 FK I BT Ak 9 2
BESIHR A 2 A R IR, A0SR B Ih A ik
e NEEIASE, MARMEIE W AR . TEF A AR AR AT
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HIAEAR R T NAA R AR SR 4 T IBA, M4
MR T EAR BRI RS (R D, HAEEKRES
WRIEFREE 20 d EATFIRIESER IR R L35 d AR AR
BEWIAE] T~11 25, h T M EAREKR AL
R BA BB A 2K, AR AR SR U U 25 2 A AR
Jt AR AR I L fEABLRR T 05 A R - A L 80, DU AR
TR S22
RT TRABFERHBENBEHERPRIT

Table 7 Effect of different hormons and media on

root formation of regeneration plants

R BAEBR AR HRE AR B
i3 Number of  Number of Frequency of Average
X Hornons and .
Media crati regeneration rooted rooted number per
concentration plants/#f plants/#k plants/ % plant/ 4%
1.0 mg/L NAA 50 47 94 8.56
Wwi4
1.0 mg/L IBA 50 40 80 6.78
MS 1.0 mg/L NAA 50 48 96 9.75
1.0 mg/L IBA 50 32 64 5.23

3 #itHitit
3.1 /M EA ARG A AINAS K e R A AR

WY NRR T AEREY, ek o Xt 18 %
(N=2X=18) , e AR K BETE 2. 5~3. 5 pm, B AAE R
5= 9 Yk, FERAGAS SRR, 8 R
SEMR MR Y AR5, R M H A5 H
IR % AUE A5 AL, B R B 2 4R A5 AR A
BB (14~16 ScQ AL,

{ERXFIRARH 32 M EES /N T A bk R SR,
RIAE 17T MERE AR, 15 MERZBREER BB R
MEEAEMIEBMAEARER. B TR /ML F 73 5700
233 FLAR R 50 pm BT IR A 8 , KT I FLAR 9 4 R
T, MRS 50 pm, 38 33 2 W BT
2, 3 e P TR P I AR A, BT AR AR ) R A
B AR BRI 23T IR I i SRS (AR Bk (DH B

3.2 /NMETHAMMRTITE R KL

i R A A AU LR K S B AR R, WT ATE 24K
B EP R RV B, TEREEEA RS BHGAEN
FRAELR A 0. 5 mg/L 6-BA BE 9 MS FriER 57
FEAP PR AR AT AR W 5 A 4, SR AR AR REBER
R R T A AR I 37, B/ N A R 4R SR 5 AT 20 AL B 5
BOREFT AR B 7™ A P AR AELRR , 1T ELAL RS S50 . 4
KB RMRAE RN IEH OB 0. 5 mg/L 6-BA JA% Ny
0.1 mg/L FAREK,2 F#CR W B, 7T IR 4 s AR 45
FHER MR B AR RORZS , B T A AR TEME R RO ST
FPRTE .
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Study on Isolated Microspore Culture and Plant Regeneration of Carrot

YIN Li-rong' ,GUAN Chang-zhi' ,CHEN Lei' ,FU Ren-sheng' , HUO Wen-juan® ,ZHAQO Heng’
(1. Tianjin Agricultural Biotechnique Center, Tianjin 300384 ;2. Tianjin Academy of Agricultural Science, Tianjin 300192)

Abstract; The culture of isolated microspore with 2 carrot cultivars‘Changchenghongyue” , ‘Baoguan’ were studied. Stage

for simpling, metheds for microspore isolating and effective sterilizing were fixed. The results indicated that difficult

differences were existed between two genotypes in isolated microspore culture, haploid and dihaploid were atained by

inducing embryo calli, regeneration and root formation, the ratio of haploid regenerate plant was 46. 9% , double haploid

was 53.1%6. It also showed that the most effective culture media for inducing embryo calli, regenerate plant and root
formation were HLB+0. 5 mg/L 2,4-D,MS—+0. 5 mg/L 6-BA and MS(or W14)+1. 0 mg/L NAA,

Key words: carrot;isolated microspore culture;plant regeneration;double haploid
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