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2.0 mg/L BROE VA W ¥ 0 AL H AR BRI 7 S AR A B HE A 5 41 2R LA AR A 7548 DH M BR I8 15,30 F1 60 h 3 A~ 4b 3
BF IRT 5 LY 558 43 A BA G A 3 I e &1 AR A 0 A 05 2 20 B T 5% o 5 2005 19 52 ) 5 [T B T 2.0 mg/ LAK BRI W AL 3R R (LA =
Tem) A1 (1 em™>HA=>0.5 em) N EHAE<0.5 cm) 3 F2E B Y @ 5 2L 30 b, Ho A7 5 20 R /N X A8 38R iy 2
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30 h, AT 3R7S 51, 11 % FAE DH BRmfE 2, (4518 2.0 mg/L koAb B H 5 H A M2 - R A 54140 30 h, 7]
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Technology discussion of doubling cabbage haploid plants
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Abstract: [Objective) This study investigated the effect of colchicine treatment time of cauline leaves
in cabbage haploid plants(H plants) and size of callus in colchicine on doubling effect of regenerated plants
to screen the optimal treatment time and the suitable explants for expanding cabbage double haploid plants
(DH plants) groups and improving culturing efficiency of cabbage microspore. [Method] Using cauline
leaves of three H plants (H10-23,H10-3 and H10-5) as test materials,2. 0 mg/L colchicines was used to
treat leaf explants of H plants and callus to obtain regenerated DH plants. Three treatment time periods
(15 h,30 h and 60 h) and 3 types of callus (large callus with diameter of larger than 1 cm,medium with di-
ameter of larger than 0.5 cm and less than 1 cm,and small with diameter of less than 0.5 ¢m) with treat-
ment time of 30 h were tested. [Result] Average double rates of DH plants by treating the explant of cab-
bage leaf blade, callus and medium callus in 2. 0 mg/L colchicine for 30 h were 44. 80%,58. 13% and
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51.11% , respectively. [Conclusion) Cauline leaf of cabbage H plants and its callus soaked in 2. 0 mg/L col-

chicine for 30 h had high DH plant ratio.

Key words: colchicine; DH plants;callus;haploid;cabbage;leaf regeneration;double technology
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1.2.3  ShAERAARA TR (1) M AL B ) 5 7
A, L H10-23,H10-3 H1 H10-5 [y 25 4 0 Sk b bl
K HOR AR 2.0 mg/L (9 Bk B% (0047, Sanland
ChemicaD) ¥ P, B 15,30 1 60 h % 3 4Ni= i i}
] b R AN AR AR . BE JS K A AE MS+6-BA 2.0
mg/L-+NAA 0.1 mg/L+ B8 8 g/L + jiF#F 30
g/L M REZF bR 773 1 fEIRE (25£1) °C %
REETE] 16 h/d G380 2 000 Ix & F I3, 1A
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FH 2.0 mg/L FkBE X H10-3 F1 H10-5 H145 K /N (0. 5
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A FR 3 FhE R AT 4H 41 30 h. BT B BN E Ak
FUVEMR SR FiF T AR, Y EAAEKE 4
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Fig. 1 Floral organs and plants of double haploid (DH) and haploid (H) of cabbage
A. Floral organs in double haploid (left) and haploid (right) of cabbage;
B. Plants in double haploid (left) and haploid (right) of cabbage
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Sy 5 BRA 2 MR = A A s O R A A B R g
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Table 1 Influence of treatment time of cabbage leaf explants in colchicine on doubling effect
oK Tk 380 . ¥ P Jnf530F: Doubling effect
o i Nember (L% BILE/ % e HER DHE S =@E WEE S DHE - FHN
Colchicine Selected . of Albino  Browning of NH%% \ﬁ*%ﬁ NH&%& Nﬁi@g }Jug”%;‘l/ﬁ {/';'%‘_/A
treatment . inoculated rate rate . umber syumber umber umber ouble verage
time material leaf regeneration  of H of DH of of rate of double
plants plants plants triploid  tetraploid DH plants rate
H10-23 35 0F 11.43 gF 33 30 3 0 0 10. 00 gF
CK H10-3 35 0F 5.71 hG 25 22 2 1 0 8.00 gF  6.81 bB
H10-5 35 0F 17. 14 {E 41 38 1 1 1 2.43 hG
H10-23 35 0F 22.86 eD 22 12 9 1 0 40. 91 dC
15 H10-3 35 5.71 D 22.86 eD 17 9 7 1 0 41.18 dC 39. 36 aA
H10-5 35 2.86 E 25.71 dCD 25 14 9 0 2 36.00 eD
H10-23 35 2.86 E 25.71 dCD 22 14 6 2 0 27.27 {E
30 H10-3 35 8.57 C 28.57 cC 7 2 4 0 1 57.14 aA 44.80 aA
H10-5 35 11.43 B 28.57 cC 26 11 13 0 2 50.00 bB
H10-23 35 5.71 D 28.57 ¢C 18 8 8 1 1 44, 44 cC
60 H10-3 35 14.29 A 57.14 aA 12 4 5 3 0 41.67 dC 47.37 aA
H10-5 35 11.43 B 34.29 bB 25 7 14 2 2 56.00 aA

T [/ 58O J5 AR S /NG 70 3R 22 5 3K B 8 35 K7 (P<<0. 05) W AR AN A R 5 7 B 7R 22 7 35 B 18 35 K7 (P<<0. 01) . N[,

Note: Different lowercase letters in each column indicate significant difference (P<Z0. 05) ,and different uppercase letters indicate extremely

significant difference (P<Z0.01). The same below.

R2 MELAEMENHERGALAMENRAREN
Table 2 Influence of colchicine treatment time on doubling effect of cabbage callus
Lb 3 . A% 3 Doubling effect
AR AL 2 . " AR A R AL . ik
ntE P BB 0 sy Number MR DHBE =Mk WAk DHE
" B Number ) ol HEC B B BRI/ MR/ %
Time of . Albino Browning of > 115 o A 0
callus in SEIQCt?d ) of rate rate regeneration Number Number Number Number Double Average
colchicine material momllllated plants of of DH .of ' of ‘ rate of double
callus H plants plants triploid  tetraploid DH plants rate
CK H10-3 35 0E 14. 29 gE 27 26 2 0 0 7.41 F 6.09 cC
H10-5 35 0E 8.57 hF 21 19 1 1 0 4.76 G ’
15 H10-3 35 2.86 D 34.28 dC 14 6 7 1 0 50.00 C 16. 06 bB
H10-5 35 2.86 D 25.71 eD 19 9 8 2 0 42 '
30 H10-3 35 5.71 C 37.14 cC 15 4 9 1 1 60.00 A 58.13 aA
H10-5 35 2.8 D  28.57 {D 32 8 18 2 3 56.25 B '
60 H10-3 35 8.57 B 65.71 aA 13 4 5 2 2 38.46 E 14.23 bB
H10-5 35 11.43 A 57.14 bB 30 6 15 4 5 50.00 C '

}, e K
G 7
N \&,

Bl 2 H i = AR5 RS A A LR T4 e St
AL HI10-3(Z) 5 HI10-5CH) =4f A B. H10-3(Z) 55 H10-5C4) PUfF {4
Fig. 2 Chloroplast in stomatal guard cells of triploid and tetraploid cabbages
A. H10-3 (left) and H10-5 (right) triploid plants;B. H10-3 (left) and H10-5 (right) tetraploid plants
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17.14% F1 2. 86 % ,11. 43 % F1 8. 57 % , % B K [6] K
NEL O AR AR H S L N R ) kR A
G R AR Y RAwI % . & EalAL,
o A R/ INB T 7 O 20 2L T BB A 15 77 175 5 1
A= DH B 9385 B AL 8

F3 ARXKMHIS HERGHAZUHLEETHMELROZ M

Table 3 Influence of cabbage callus size on doubling effect after colchicine treatment

R A A% 3 Doubling effect
w8 IEiE , HH R B H bk DH #k VU i A DH # i
A UL/ % R % H ] . 3
‘)\/J\ Number Albino 0 Browningo Number it BB 7{%2?‘ o )Y
Callus of rate rate of Number Number Numb Number Double
size inoculated © © regeneration of H of DH ( um le'rd of rate of
callus plant plants plant ol triplol tetraploid DH plants
/)N Small 35 8.57 A 11.43 C 18 11 6 0 1 33.33C
H1 Medium 35 2.86 B 17.14 B 45 18 23 3 1 51.11 A
K Big 35 2.86 B 40.00 A 44 20 18 3 3 40.91 B
3 Wi 2.0 g/L BkugAb B 48 B8 72 h i) @4 21 41 4 TR AT
> e

TEAE W) S B — i T A A2 375 S i 741
FEAE W) 22 45 U F b 32 0 F 40 e e o A n 4% L
i B KRR 13 00 ) 40 A 22 43 4 A e o AR A5 T A
S AR e Ay . T Al B 4
REVE B J5 3, AR ) o B B2 U0 S A IR AT
B IR R R T 0 A e £ R B A A% R
U A AR . FEB IR INAT S 2, S i
B2 RS2 ) IS ACR W BB R R 22— R0 ik
FHH 8 254 v R LA 495 41 230 R A n 3% AR 4 n
fiH 8 /MR H AR 15 8] T8 & R B4 DH B
JnAg % BRI IR ¥ 25 A oE AR DH OB 89 A% R R
39.36%0~47.37% 2L A U3 L 2L R DH R 1 i
% 33, 33% ~58. 13 % ,3X 5 FT AR Al 1% Fl 2L
ROV BS AR R R DU R K RS 2h BRS04 4L
S50 I TE S TN RK A 4 % 95 AR 3R 0 0 A% AR
A —8hE . ARFIS I H i A K A i 41 81
0] A SRy B A N5 A AR L (B 2 2 1A A SR
T7AE 22 5% LR IR 0] i J2: A 405 41 20 v 42 o B T &
InA% i oy 24 A0 M B i 2 Tt 7 Br s,

T RIS B SR s b R B R T
RRT T 3% &I 4 149 4 FH B 1) 52 i 25 13- A A7 Ak 14 Jn
BRI o B A el Ak B () ) A K P A A R A
BRI A% 2850 SR AR R 2 TR] B AR R X A A A B B AR
i RNyl |2 R SV % N ata o 2 A i |
ST B LI A 5 A 2 AT R R A 0 5 B R B

ToL WAL BE 24 b AT 20. 6 Y0 By A 45 20 41 0] LU IE 2k
KRBT 42, 990 MY 15 AR 3 5 SR WIS Xt F i [H)
T DU A5 4 B R % S A A 9 26 B L R 0. 20 26 Bk i 4b
WAL 24 h, FAEMARIE AR RN 12. 5%, kb B 48
h 3 50.0% 430 72 h 3 50. 0% ,#3{b %K 3.3% .,
ARG A, T 2.0 mg/L BB AS H#E H #k ot
K H A 4 AL P 30 h g ab #E 15 5 60 h (1 §5-4E
DH BR IS ROR T

X H W H AR 20 U AT B A B 5
A 20 /N R 5 T B BRI A5 O B R R
Z—. ERGALE TGS I T, A8 KN
B SR ) A 0%, 8% 3% I [ 8, 4 21 2L/
53 4 G B S R D A A R 55 5 B AR ) A
A A 2 2 oA R Y A AR A B
Z K5 BB HALEA RS KR E G A8
5 BERKAEIMAT » 33 /I 9 A 43 20 2145 5 DR BB T 240 g
44 4 P FH 1T R B 7 R AR 5 Ak G A A . AR
00 1% R A K HE R I 194 v A5 K/ IN 1 o 1 20 4 B e gk
A7 IMASE B8 A 1% 5, o S /N 05 2 800 I s 5 R 3%
KRN /NHe i 4 41 4 2L ik H10-5 48 K/
Pl 813k 45 1 128 DH BR 2R 3 2 . FiAE DH #Rin
R Eik 51.11%,

T FAERHEY IS F R BOBRUE AR LT S BUR
FETH 2F R 1% 55 5 vh VR IRK B B8 44 55 5 4 1 4L 4 02
RIS 7 . A RURR AR T I SR B A i £
Hh R B TR AR IR 2F A T TR AR AR AR R AR PR L I
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B MG K 70. 59 % Fl 59. 26 % 5 o R 48 250 iR
IR 0 452 R S 48 Bk 1 3 A A A R R i € T
ZE0 7 AR AT DU A5 PR A Ak 5 s A% %6k 8. 42 0 Al
50. 00 % 5 2% B 9E 555 16 £ H 5 A0 I S/ 1 A
P ST 32 5 AR 2 38 7 AR A A R IR 2
M HEE I 5 1 3 8 3 SR 2% 44 38 T Y SR AR 5 3
FbA L 1) R 1) 35 7 5 o A 0 Bk e 5 5% &) 2F 1 5 vk
PR BIMAE 2R 50. 57% . ASBEGE R H 0t
A KA A ZUIN A H A AR 5 RC0R AR L T ER
U S T2 R 85 A B VS M A0 25 A B 3R 40 Y AF AR A T
[ A A R - L P4 DH R /) 5 5 in A% 28 43 5]
k57,14 % H1 60. 0%, i BL 3 B, FHRK B8R 1 i A0
WA H LU TR AR TR e T E H R AR A Y —
FPAT A7 7 1

4 %5 B

Xt H S H R bR 25 A v R A £ AL 203k AT Bk e
b PR —Fh R RO AE H RAR Y ik . ARSI R I
2.0 mg/L BBk b B H 35 H A RE T RS & 30 h,
A 3RS 44. 8024 1Y F- 34 T A4E DH KRN AF %5 2. 0
mg/ L BB Ak B AT 4041 30 h, nf 3545 58. 13 % i 15
A= DH BRSP4 A% 25 2. 0 mg/L Bk s 4L 3 H10-5
AR S KN A 2 30 h Al R4S 510 1101
T2k DH BRI 3 . 26 83 BT F J7 2% vl A% i
H #ibE, 3 A H 15 P2k DH A RRBER FIE B /N 7
A T R R
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