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A A ZZ R BORE 130 10 mg/ T B KA A 2 5 18500 W 32 00 3 77 R 0 7 I IR 3840 031l O 1. 30~2. 20 />l
15.0% ~69. 1% , 1M % A 28 R A ARHE 10 3% 50 mg/ L B Al B Ab 20 A 344 Jon el 3 4 K 43735 77 R 80 7 1 O IR 2843 33
0. 78~1.98 ANFIT4. 196 ~70. 6% ; (DFESEF5 48 h B, JH B E W BB WA= 45 30bE 1 /A 7 o 2% B8 % 56 v 43 500 Jn
1,10,50 mg/L B AN 5 B8 /N 6 - B8 aat 35 o0k B U W 34 22 5 o i 1k 5% 5 400 ) 480 8 3 680 WL % 4% b /N 1l 1Y
RGBS B, & LRGSR B R 1,10,50 mg/ L kKAl B b 1 1% 22 40 0 S AR L BRI IR L0 T IR | #4075 T R 071 36 45 3 4)
MR . L858 78 /N 15 3% 5 v BBk oK Al 80, 7T A6 15 3% T8 5L A4 Rk 0 38 43 b4 Rk 7 B L 4 % 3% A R A Rk i
Jd 4 o I o SR i 1 BT B A R AR

[Z%iR] H W (Brasscia oleracea var. capitata) ; /N 315535 s BOKANI s R IR KA IR IR & B

[hEHZES] S635.103.6 [ HkFRiRE] A [XEHS] 1671-9387(2010)08-0131-07

Effects of colchicine on embryogenesis and development
of isolated microspore in Brasscia oleracea var. capitata
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Abstract: [Objective] The study was done to explore the effects of colchicine on embryogenesis and
development of isolated microspore in cabbage to provide basis for promoting effective utilization of isolated
microspore culture technique. [Method) Using cabbage F1 hybrid and the high generation inbred lines and
the low generation inbred lines as test materials, the treatment group (adding different doses of colchicine
in the medium of isolated microspores culture and treating 48 hours ) and the CK group(without adding
colchicine in the medium of isolated microspores culture) were cultured under the same conditions. No. of
embryo per bud and the situation of embryo development were compared respectively. [Result] (1) Adding

10 mg/L colchicine in the medium, there were 19 materials obtaining embryo in the 40 materials, the rate of
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the material which can obtain embryo was 47.5%. There was an increase of 25% compared with the CK;
(2) Using nine cabbages F, hybrids and the high generation inbred lines and the low generation inbred lines
as test materials,adding 1,10 and 50 mg/L colchicine respectively in medium, No. of embryo per bud and
the rate of cotyledon shaped embryo both increased compared with those of the CK. Among them,the ma-
terials of F; hybrid and the low generation inbred lines cultured in the medium which was added 1 or 10
mg/L colchicine had much more increase, the increasing extent being 1. 30— 2. 20 of embryo per bud and
15.0% —69.1% of the rate of cotyledon shaped embryo respectively,but for the materials of the high gen-
eration inbred lines cultured in the medium which was added 10 or 50 mg/L colchicine had much more in-
crease,the increasing extent being 0. 78 —1. 98 per bud and 14. 1% —70. 6 % respectively; (3) Observing
microspore of all the materials by inverted microscope after culturing 48 hours,it was found that all the
numbers of the swelling microspores increased significantly in the treatment group (adding 1,10 and 50
mg/L colchicine respectively in medium) compared with that of the CK;Observing microspore embryos de-
velopment of all the materials by inverted microscope during the period of static culture,it was found that
the frequencies of multicellular proembryo,globular embryo,heart embryo and torpedo embryo in the treat-
ment group (adding 1,10 and 50 mg/L colchicine respectively in medium) were all higher than those of the
CK. [Conclusion) Adding colchicine in the medium of isolated microspore culture in cabbage,for the nonre-
sponse materials which were cultured under normal condition,can induce embryoid in part of them,for the
response materials which were cultured under normal condition, can increase embryo yield. It can not only
promote embryoid induction, but also promote the development of embryo.

Key words: cabbage ( Brasscia oleracea var. capitata) ;isolated microspore culture; colchicine; embryo-

genesis;embryo development
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Table 1 Effect of colchicine on embryogenic ablity of isolated microspore culture in B. oleracea var. capitata (2008)
. O FE B
Hok il ik - iy
g o ” . e - R R
B WIS Horgdrm gaem IR BRI
Rk 2 No.of  No. of embryo
. (mg -+« L71) No. of No. of No. of total
Material . embryo per bud
Dose of dishs buds embryos .
L. per bud increased
colchicine
VS, contrast
0(CK) 5 40 100 2.50
633M X YP03
10 5 40 150 3.75 1.25
4 66 X MP01 0(CK) 5 40 76 1. 90
Jin 66 X MPO1 10 4 32 95 2.97 1.07
e 0(CK) 5 40 40 1. 00
L A HF109 X SxpF51 7
Hybrid 10 5 40 52 1. 30 0. 30
0(CK) 4 32 0 0
BD25 X A632M
10 5 40 11 0. 28 0.28
0(CK) 5 40 0 0
QG70
10 4 32 4 0.13 0.13
0(CK) 4 32 36 1.12
YP03-5-7-8-1-6-9
10 4 32 61 1.91 0.79
0(CK) 5 40 44 1.10
633M-0-3-5-3-8
10 5 40 87 2.18 1.08
0(CK) 5 40 18 0.46
MPOTA0-3-5-T69 10 5 40 64 1. 60 1.14
I E &S 0 ' '
Many 4 66-17-1-2-3-7-8 0(CK) 5 40 0 0
generation Jin 66-17-1-2-3-7-8 10 5 40 45 1.13 1.13
inbred line 0(CK) 5 10 0 0
SxpF51-3-6-5-1-3
10 5 40 13 0.33 0.33
0(CK) 5 40 0 0
HF409-05-5-5-8-9-6
10 5 40 8 0. 20 0. 20
0(CK) 5 40 0 0
A632M-1s-5-6-38
10 5 40 8 0. 20 0. 20
o 0(CK) 5 40 0 0
SIMMERES BD25-4-9-5-6-8
Many 10 5 40 7 0.18 0.18
gcncrati_on QG60 % 0(CK) 5 ) 0 0
inbred line 10 5 10 7 0.18 0.18
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K BRI Ty
AR AT e s e e e i i L 6
BRI/ WRIEC WRads apem o0 IREC BT
# K 2 No. of No. of embryo
. (mg+ LD No. of No. of No. of total
Materials . embryo per bud
Dose of dishs buds embryos .
lehici per bud increased
colchicine vs. contrast
0(CK) 5 40 58 1. 46
WG2-1-2
10 5 40 111 2.78 1.32
0(CK) 5 40 22 0. 56
Wola 10 4 32 61 1.91 1.35
N (CK) 4 32 12 ‘28 -
0(C 0.
Afew WGT-4-3-1
generan‘on 10 4 32 82 2.56 2.28
nbred line 0(CK) 5 10 0 0
WG10-1-3
10 5 40 10 0.25 0.25
0(CK) 5 40 0 0
WG6-2-3-1
10 5 40 7 0.18 0.18

M 1TIR AT LUE &l 35 F B rh R
AR AL B Ak B (% 5 5 77 IR B5AH X AR, R 0. 00~
2. 50/ s AN 10 mg/ L BKK Al B4 3L A% 5575 7 W5
YO0 B BT 14 I, 8 iR B2 0. 13~2. 284>, R
IBOKANBE AR 9 ARk = A T IR AR, A7
FEIRECHR 0. 28~2. 50 A B IMBKK AT S - 53X 9 13 44
BHEEES 7 R BT 3, 17 7 R 1. 60~3. 75
A RO REEE 0 0. 30~2. 28 4~

2009 AF IR 45 R (R O RW, /MR R
Ferp gy Es i 1,10, 50 mg/L BAKANGR G » & il 41

YRR R 7 R B34 A Rk BECAT BT 3 hn, 38 n iE BE R
0.20~2.20 4>, H—fQHh R AR A 58 &R AR
£ 1 8% 10 mg/L B/KAlmE AL 3T, 45 75 7 R B0AH XF
BWRH2.00~4, 26 4>, B X BB N 1. 30 ~2. 20
A A A 22 R AEHE 10 83 50 mg/L Bk K il ik
Ab SRS ) B E 7 IR BRI XA K, O 1. 06 ~2. 384, ¢
X BB 0. 78 ~1. 98 4>, W] UL, e S i 1K 2 Mk
(1,10 mg/ L) By RK A AN B A3 I F— AR 2 SARAR
A8 FMORE 0 7 I T e 2 e g S5 R VR R A R K AL B
(10,50 mg/L) ¥ 3 F T =48 A 28 RA R I

R 2 AREFEREROKLSE X HEFE/NAFr=EENF R (2009 £)

Table 2 Effects of different doses of colchicine on No. of embryo per bud and rate of cotyledou shaped
embryos of isolated microspore culture in B. oleracea var. capitata (2009)
RO IR K8 . BOuF IR iy
IK Al 78 . " L0 " B R/ O .
POkl ey mEemm 0 UER pap ey
o R/ Rate of
M oRk - No. of No. of embryo Rate of cotyledou
. (mg+ LD cotyledou
Material embryo per bud shaped embryos
Dose of . shaped .
- per bud increased vs. increased vs.
colchicine embryos
control contrast
0(CK) 2.46 53.1
1 4.26 1. 80 78.8 25.7
633M X YP0O3
10 3.76 1. 30 68.3 15.2
— R b 50 3.26 0.70 64. 6 11.5
Hybrid 0(CK) 2.02 20. 9
4 66 X MPO1 1 3.00 0.98 89.6 68.7
Jin 66 X MPO1 10 3.00 0.98 90. 0 69.1
50 2.46 0. 44 40. 8 19.9
0(CK) 1.18 52.6
1 1.56 0. 38 61.3 8.7
YP03-5-7-8-1-6-9
10 1. 96 0.78 66. 7 14.1
50 2.12 0. 94 76.5 23.9
o 0(CK) 1. 00 25.0
fILAZAR 1 1.66 66 8) 2
4 .6 0. 48.5 3.5
Many 633M-0-3-5-3-8
gcncratl_on 10 2.26 1.26 66. 7 11.7
inbred line 50 2.00 1. 00 68.8 43.8
0(CK) 0. 40 25.0
1 0. 86 0. 46 41.2 16.2
MPO01-40-3-5-7-6-9
10 1.56 1.16 72.0 47.0
50 2.38 1.98 92.1 67.1
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4R 2 Continued table 2

KT HRCHE ., KT R i iy
ok Al . CHMBIG 2y e v
e R 2 S 2% /0
. e BEMER B DIERIN T/ %
ok = No. of No. of embryo Rate of cotyledou
. (mg e+« L1 cotyledou
Material Dose of embryo per bud shaved shaped embryos
08¢ 0 per bud increased vs. shap increased vs.
colchicine control embryos contrast
. 0(CK) 0.26 20. 0
1= ES
Many 4 66-17-1-2-3-7-8 1 0. 46 0. 20 55.6 35.6
generation Jin66-17-1-2-3-7-8 10 1.10 0.84 86.4 66. 4
inbred line 50 1.06 0.80 90.5 70.6
0(CK) 1. 50 70.0
WG2-1-2 1 3.10 1. 60 90. 3 20. 3
10 3.00 1.50 85.0 15.0
50 2.38 0. 88 78.9 8.9
0(CK 0. 66 53.8
TNEE (0
A few Wl 1 2. 80 2.14 80. 0 26. 2
generation 10 2.00 1.34 72.5 18.7
inbred lines 50 0. 90 0.24 61.1 7.3
0(CK) 0. 40 75.0
WGT-4-3-1 1 2.50 2.10 98.0 23.0
10 2. 60 2.20 96. 2 21.2
50 0.68 0.28 81.8 6.8

M 2 BT E &R NE B IR L R
Ik K Al B8 Ab B F R OIR R ORE X BAR, R
20.0%~75. 0%, W& i 1,10,50 mg/L Fk /K Aill 4
Jei » 5B 1 TR JUR 38 1755 0) R T 6 0 3 o g
JE N6, 8% ~70. 6% , I H LUJFE A F I T IR 5 AH X 45
R A ARk 38 o B AR, e — AR 2 Bl R AIRAR A
ZFRMEHE 1 50 10 mg/L B KAl B b 3 i 5 it
T S 2 S 5 18, M 68. 3% ~98. 0% ;1 48 H 58
FMBHE 10 5 50 mg/ L BKAlIAK b BE 1 1) F 0 JE
JR AR B v, Sl 66, 7% ~92. 1%, T UL, A B

R B A OK AR 5 1 i R R R i A e B, 5 R
Xt A 7 R B W AR — B
2.2 BOKALE X H /N TR R B BRI
FERG SR 48 h I, B B B WL 45 106 /)N 1
T RBUE SR U 1.10,50 mg/ T BK KAl A i
AR 182 R /N - 5 Y B IR R 1 22 (& DD e
1k 55 77 0 18] FH 20 0 Al B L 456 45 3 /D 81 1 R
& E O KB IR Bl AN 1,10.50 mg/L
FRAK AN 22 20 i SR VBRI R OO R | £ 87 8 iR
&L 2) B A Sy o I A

B 1 H#E /N T IR 48 h B R/ T 8 1 H A
AL XIRG B BK AL AR 3 (10 mg/1)

Fig. 1

Comparison of the number of the swelling microspores after 48 h of isolated microspore in B. oleracea var. capitata

A. CK;B. Colchicine treatment (10 mg/L)
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FHE AR SR AE T /N B 3R 00 5 T A B T A
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) 285 3 o AELJR DG T R A B 1 42 b 3/ 6 B ) 35
B MR B A AL B ) A5 B RN R — 2, fEH
UM I, Zaki SV BESEIA R, 25 mg/ L KK ALl
Bl b ¥ 12 h fE 3 4 w7 R s Igbal S AE 57 A4
I AT 69 %0 iR 50 25 KL £ W, 100 mg/L Bk Al
BRALFE 24 h, = RGP IR 3 A kR
10 mg/L BOKANBRAL BE 72 h, B2 R & 11 OF 3 77 iR
i 18 A5 A 10~20 mg/L Bk AK AL Ak BE 18
h AN BEA &R B = IR . A AR S BRI .
1 10~50 mg/L Fk/KANGE AL 2 48 h B 100 mg/LEk
KA AL B 24 h, o] fdi 24 80 Y6 Kk PR Y () 4 75 7 R
IREN 5 AL b, B AR AR SR B 3% (Brassi-
ca rapa ssp. chinensis) FIWFFEIN N, F 0. 8 mg/L
BOKAlB AL B 48 h BB 35 4R R IR L B B
SRR AL ST IA R, FH 500 mg/ L BK KAl A% Ak

P 24 h fE P AR RR AR K A AR T Y Ak B[R]
FEKZ A8 h i ORI & A M 05 7E K FE I,
i 3 24 % & 10 mg/L BOKANBR Y CM 5 WA
Shy 1 SBCURFI T A B BIF 5 R B T A BRI AL R UK
48 h J5 . Mk 3 M A RL I IR A R Y B E R
A 5% 45 L 7, 76 H /N7 7 15 3% 3 b 2 3R
fm1,10.50 mg/L KA, &b #E 48 h ¥R e
w R . FEASBIESE T, — AR SR KRR A 2R R M
BHEE 1 8¢ 10 mg/ L BRK AL B AL 22 B, 478 7 A
8o B R i AR A B R AMRRE 10 51 50 mg/L
RN B Ak B I A 2 7 S A o R k.
Ji AL AT R A — A 2 i R ARAR 3 R AR /N 98 X
FROK A A A hy SR Lk — 3% SR J2 15 LA 3 3 1 L 34
T e — 2B A 5T

2 H /TR SRR R
A Z AR B, BROB IR C 0B IR D. &P IR

Fig. 2 Embryo of different stages of isolated microspore in B. oleracea var. capitata

A. Multicellular proembryo;B. Globular embryo;C. Heart embryo;D. Torpedo embryo

N R R a3 2B e R R el R JIG 5 e
FEERE . AOFFEER R A H /T 5
i 48 b Ik AR K AR Ak B 4 2 OIS A i
X IR 3 22, X S5 9R 48 h R LS B 1 2 A0 i I

JE BRI IR ORI A0 TR IR A e L LA e 1 i e
AR i B AR O . DA B TSI O o o WL €
Fig% 48 h iy/NELF IR A X IR iR A= 15 O AT B0
T A SR A /N T I O AT BETE R L R R R



5 8 1

5 e 2 45 RROKAN BN B R Ui 8 /N 90 T IR s 2 A B R ) 5 ) 137

A2 AR A 7 M R IR R T BE A

T B & IR H B BAE . B R4
KB 7o T A AR AR H B S L i B
FEIN A FHRROK AR L 2 Ak BN 6 5 7] 3R A R IE
TR L B AR 1 SR S BEAR G i L I L R
JRAE AR XS AT R I RROK Al — Fh A
RO G AR T A 3R] T FG B A B/ 4t 1 RE Ak /)N 7
TG P A T B @R A TS R H /N i S X
BRI S PRSI A T IR AR L IR iR e R
TRV AR AR IR IR A EOIR DL

MAHFFEEE R A5 5 e Xt H B b1 R 2 A7
AN R SR O T R R R IR ACR - I RKOKAL B L
Ak B /)N A5 15 O A AN AIF 5 IR Y Jo o e R R Ak
IR i) i b o 22 B JL A o Bk R Ak B ) £ 45 LA
D NG ARSI b STNE N DL S EE

(5% k]

[1] Juhast A G,Kristof Z, Vagi P,et al. In vitro anther and isola-
ted microspore culture as tools in sweet and spice pepper breed-
ing [J]. Acta Horticulturae,2009,829(6) ;61-64.

[2] Sidhu P K, Davies P A. Regeneration of fertile green plants
from oat isolated microspore culture [J]. Plant Cell Reports.,
2009,28(4) :571-577.

[3] Segui-Simarro ] M, Nuez F. Embryogenesis induction, callogen-
esis,and plant regeneration by in vitro culture of tomato isola-
ted microspores and whole anthers [J]. Journal of Experimen-
tal Botany, 2007,58(5):1119-1132.

[4] Obert B,Szabo L, Mityko J,et al. Morphological events in cul-
tures of mechanically isolated maize microspores [J]. In vitro
Cellular & Developmental Biology-Plant, 2005, 41 (6); 775-
782.

[5] Cistue L,Soriano M, Castillo A M, et al. Production of doubled
haploids in durum wheat (Triticum turgidum L. ) through iso-

lated microspore culture [ J]. Plant Cell Reports,2006.25(4):

257-264.
[6] #pV ak BEE, i o, 5. G5Bk I W F1.F2 0058 Fh B HE s 7R

e s /N T IR NG K A2 B8 J5 3 T U] P AL RARB R 2 25 4f
HARBF £, 2009,37(8) :171-176.
Yang A P.Zhang E H, Shang L. R, et al. Analysis on embryo-
genic ability in isolated microspore culture of F1, F2, tetra-
crossed hybred and their parrents in Cabbage ( Brassica olera-
cea var. capitata) [J7. Journal of Nouthwest A&.F University:
Natural Science Edition,2009,37(8):171-176. (in Chinese)
[7] X7, RBE LT, 5. H 8w e/ 7 5 55 o m etk
I EZEZE [T, vk 24,2007 ,16(2) :125-129.
Sang Y F,Zhang E H, Yang A P,et al. Important factors in af-
fecting embryoid formation of isolated microspore culture on
Brassica [[J]. Atca Agricultural Aoreali-Occidentalis Sinica,

2007,16(2):125-129. (in Chinese)

(8] 77 UL B SOME L 85 /NS L 55 2 BR T W6 U 8 /N 6 % 3% Al bk
A LI, B 25541/ ,2006,31(1) 1 158-160.
Fang S G,Chen W H,Zeng X L,et al. Isolated microspore cul-
ture and plantlet regeneration in cabbage [J]. Atca Horticul-
tural Sinica,2006,31(1):158-160. (in Chinese)

Lo Hwpmitty, 75 i X £/, 5. AU FRFREF AR

[J7. W #53E . 2003(6) : 31-32.

Yang I. M,Fang Z Y,Liu Y M, et al. Breeding of cabbage in-
bred line with microspore culture [J]. China Vegetables, 2003
(6):31-32. (in Chinese)

[10] Zaki M, Dichinson H. Modification of cell development in wvitro:
The effect of colchicine on anther and isolated microspore culture
in Brassica napus [J]. Plant Cell, Tissue and Organ Culture.
1995,40.255-270.

[11] Igbal M C M, Mollers C,Robbelen G. Increased embryogene-
sis after colchicine treatment of microspore cultures of Bras-
sica napus [ J]. Journal of Plant Physiology, 1994, 143, 222-
226.

[12] ke UL, R Kk 1. Ao Al iexd 1 i 2 3l 22 5 1A/ 16 7

W Jfy e A B S i L] A 990 38 £ B U 4l 2005, 6 (3) ; 286-
290.
Shi S W.Wu J S.Zhou Y M.et al. Effects of colchicine on in
vitro microspore embryo genesis in Brassica napus [J]. Jour-
nal of Plant Genetic Resources,2005,6(3):286-290. (in Chi-
nese)

(130 U HE 5K A3, AR 22 45 3% 35 W0RI BR K AL Bk Ak 3% 1 35 700

TSN T R IG AR s sz L)L AR %4, 2004,30(1) < 78~
81.
Gu H H,Zhang D Q.,Zhou W J. Effects of medium renova-
tion and colchicine treatment on embryogenesis of isolated mi-
crospores in Brassica rapa ssp. chinensis []J]. Acta Agronom-
ica Sinica,2004,30(1):78-81. (in Chinese)

[14]  KhFe44 . EIRIE, 90 A 057, 5. 8@ F BRI & /N T H 97

NLERFSE [T, ¥Rl 42,2006, 22(2) : 1-4.
LuR J,Wang Y F,Sun Y F,et al. Study on improving re-
sponses of isolated microspore cultuer in broccoli( Brassica ol-
eracea var. italica) [J]. Acta Agricultueae Shanghai,2006,22
(2):1-4. (in Chinese)

(151 i 44 » 35 S04 0N 35, 45 BORAIBRRT K 22 88 R B 75 /N L 7

A0S B s [ ], A8 W A B4 4, 2001, 27 (2) + 135-
140.
LuR J,Hang J] H,Sun Y F,et al. The effect of colchicine on
survival and regegeration of isolated microspores in barley
[J]. Acta Phytophysiologica Sinica, 2001,27(2) :135-140. (in
Chinese)

(161 JEAR%E, BuG, R, 45, T B =/ 7 RO Al B 4 21
P2 v SRR A W 5T [ op [k B 2, 2002, 35 (4) ¢
410-414.

Zhou W J,Mao B Z,Tang G X. Studies on efficient production
of doubled haploid plants by colchicine teratments in micro-
spore culture of Brassica napus []]. Scientia Agrecultura Sin-

ica,2002,35(4) :410-414. (in Chinese)



