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1.5% ;7 MS#53 E ¥ 4. 0 mg/L 6-BA+0. 3 mg/L NAA, H X FMH AN E K S RKI, FHAEBE R
50. 0% 434k RECHK 3. 2 4840 KK 3. 4% : ZH AR R I AT FALR N 6-BA AL, #E MS E R R IR I PR
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Study on tissue culture and plant regeneration of hypocotyl and
cotyledon of cytoplasmic male sterile line in cabbage

XU Nian-fang' ,ZHANG En-hui', LI Dian-rong” , XU Zhong-min',
CHENG Yong-an', WANG Xiao-yan' , MA Yong-bin'
(1 College of Horticulture , Northwest A& F University ,Yangling s Shaanxi 712100, China;
2 Hybrid Rapeseed Research Center of Shaanxi,Dali,Shaanxi 715105,China)

Abstract: [Objective)] This experimentation aimed to explore fast propagation technology using hypo-
cotyl and cotyledon of cytoplasmic male sterile line in cabbage to offer a way to produce hybrid cabbage by
using cytoplasmic male sterile line. [Method] Cytoplasmic male sterile CMS 05-2-10 of cabbage was stud-
ied. Hypocotyl and cotyledon taken from 5—7 d seedling were inoculated in MS medium. The number of
adventitious buds after 45 — 50 days was counted, and the result of hormone combinations of 6-BA and

NAA on adventitious buds of induction was compared;adventitious buds were inoculated on MS medium
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supplement with different concentrations(0,0.1,0.3,0.5 mg/L)of NAA. The condition of rooting rate and
growth vigour of root was analyzed. [Result] When adventitious bud of hypocotyl and cotyledon were in-
duced, the effects of adding 1.0 and 4. 0 mg/L 6-BA in MS medium on adventitious bud regeneration were
better,shoot regeneration frequency and coefficient of differentiation were 83. 3% ,53. 0%and 3. 6,3. 0 re-
spectively. The effect of adding 1. 0 mg/L 6-BA+0. 2 mg/L NAA in MS medium on adventitious bud re-
generation of hypocotyl was better, shoot regeneration frequency was 80. 7% , coefficient of differentiation
3. 4,browning rate 1. 5% ; The effect of adding 4. 0 mg/L 6-BA+0. 3 mg/L NAA in MS medium on adven-
titious bud regeneration of cotyledon was better, shoot regeneration frequency was 50. 0% , coefficient of
differentiation 3. 2, browning rate 3. 4 %. Both of them can significantly reduce browning rate in comparison
with only adding 6-BA. The effect of adding 0. 3 mg/LL NAA in MS medium on rooting culture was better,
rooting rate of adventitious bud reached 100% ,and the root can grow strongly. [Conclusion) Taking the
hypocotyl and cotyledon of cytoplasmic male sterile CMS 05-2-10 of cabbage as explants to induce adventi-
tious bud,the suitable medium on adventitious bud regeneration of hypocotyl is MS+1. 0 mg/L 6-BA-+30
g/L sucroset8 g/L agar;the suitable medium on adventitious bud regeneration of cotyledon is MS—+4, 0
mg/L 6-BA+30 g/L sucrose+8 g/L agar. The suitable medium for root induction is MS-+0. 3 mg/LL NAA
+30 g/L sucrose+8 g/L agar.

Key words: cabbage; cytoplasmic male sterile line; hypocotyl; cotyledon; tissue culture; plant regenera-

tion
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1.2 F &%
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NAA 2 Fpifl & (938 FLAC L .
1.2.4 AMEHAFET NAA R ERE G Gk
BMAREHFAEKE 1.5~2.5 cm &0k H G 3L
YIRS 9 &4 0(CK),0.1,0.3,0.5 mg/L
NAA ) MS A M55 75 3 15 AR, AR [R] &
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it OB EF RN E R S REN pH HIE 2
5.8, MS EEAR: 77 B b S HEHE 30 g/L JBifE 8 g/L,
ANEZFLE 23~25 C M 12~14 h/dJE5E 2 000~
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Table 1 Effects of adding different concentrations of 6-BA in MS medium on adventitious buds
of induction for cabbage CMS explant
ZEFAE AR AL R E
67{3AE,E N o MEEAME IR 3 BB Shoot regeneration Differept.iation
e &/ P Fh A A %K frequency coefficient
PANERES . . No. of No. of - % =
Explant (mg:L"")  Inoculation budding adventitious Beox M Hox I
Concentration number explant buds | TWAEEAE/ % U LG/ 2% W {8 0 A/ %
of 6-BA pla ) Value Compared Value Compared
with CK with CK
0(CK) 150 45 50 30.0 dD - 1.1 eD —
1.0 150 125 450 83.3 aA 177.7 3.6 aA 227.3
TR % 2.0 150 90 189 60.0 bB 100. 0 2.1bB 90.9
Hypocotyl 3.0 150 68 122 45.3 cC 51.0 1.8 cC 63.6
4.0 150 48 77 32.0dD 6.7 1.6 dC 45.5
5.0 150 33 36 22.0 eE —26.7 1.1 eD 0
0(CK) 100 10 10 10.0 dD — 1.0 cC —
1.0 100 33 36 33.0 cC 230.0 1.1 cC 10. 0
F 2.0 100 46 129 46.0 bB 360.0 2.8 aA 180. 0
Cotyledon 3.0 100 35 70 35.0 cC 250. 0 2.0 bB 100. 0
4.0 100 53 159 53.0 aA 430.0 3.0 aA 200. 0
5.0 100 45 86 45.0 bB 350.0 1.9 bB 90.0

B FAEIE G AR/NE EREREREF B E(P<0.05 AR KEFHH TR ESWNEE(P<0.01), FHEF.

Note: The ones marked by lowercase letters behind the same column data show that the difference is significant( P<C0. 05) ,and that by up-

percase letters show that the difference is extremely significant(P<C0. 01). The same as the following tables.

& 1 LA M, T IRA S A 2R, m)
MS FiF2 e is hn 1 A ] BT & v B 6-BA (1 5 A4k
Hrp L B 5.0 mg/L 6-BA i 5 5N G 25 B0 X 1R
AR LAY 4 2B ZE A R B 6. 7 0% ~
177.7% ,H¥ 1.0,2.0,3. 0 mg/L 6-BA 4B 4 1Y
ZEFEEME R 45. 3% ~83. 3% ML BB 1.8~
3.6, 5l b B2 1 22 T A B KO . ZRG AT
AL R MR AhA75 O ZE T, L MS 15 55 B v s i
1.0 mg/L 6-BA Wi RO KL . HTFHiBRAE
ZERE, 7E MS B 35 5 b IR TR R i E 6-BA
(95 A4 B 5 S R R 2R i T IR 2R AR
WREEAT FEAR E T 230, 0% ~430. 0%, 704k B B
SFREHE T T 10. 0% ~200. 0%, Hodp DL MS 15 97 3%

SN 4.0 mg/L 6-BA 895 SRR B AT 2F 754 B
R R E B 53. 0% F1 3.0, R RGN F1 T 0t
A0 30 d JE ¥R A Ak o 2E (B 1 AR 2) LB AR
DLTF VRSl A0 R A 5 5 AN S 2 ok R v R B o v
(5.0 mg/L) Ay 6-BA £x 91l 2§ 5 4, B 48 1k L 5 ™
K 3.
2.2 6-BA 5 NAA Bttt H3E CMS TR F

%S A E F KRN

2 2 A LLE . MS B3R 5P hn 1. 0 mg/L
6-BA 54 [\ 5 B v BE NAAL X T R8RS & 2 115
SRR AL 6-BA 22, 1. 0 mg/L 6-BA+0. 2
mg/L NAA & XA E 28 175 T RCR GF B4 00 %
A3k 2805 5k 80. 7% A1 3. 4) 5 4} BE TG 3
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2540 HoAlh 6-BA 5 NAA 414 0 AR 2 10 5 2%
PSCRCPONIETS W E B N SR Sl D g [
B AR T X I8, MS 837 36 h i il 4. 0 mg/L 6-BA
5OR TR VR B NAA X S 8 2R 1915 2R
BALE N 6-BA 925, Hop A5 4. 0 mg/L 6-BA+

0.3 mg/L NAA &S A E F RO LF . 28
A= RN 3 A 2R 805 A 50. 000 F 3. 2, H 5 %) B8
TREWESR. HTFRMAFIHERAE S £
—E W 6-BA 35 FRE IS I NAA, BOAGE
i HA S AUR (AT S R AR

B 1 HECMST ARSI B 2 HIECMSTH#3R404d B 3 #IN5.0mg/L6-BAYE S5
EIRHAEF FRINREF 20 d3BAL IR H ECMS T ki
Fig.1 Adventitious buds of Fig.2 Adventitious buds of Fig.3 Browning of the cabbage
cabbage CMS hypocotyl cultured cabbage CMS cotyledon cultured CMS hypocotyl cultured 20 days
35 days 40 days foradding 5.0 mg/L 6-BA
®2 6BASAEARERE NAABRILXHE CMSHMEFKIBFSSUAEFHH L
Table 2 Effects of hormone combinations of 6-BA and different concentration of NAA on buds’
induction and differentiation of cabbage CMS explant
6-BA Jii & NAA Jii & . e -
DA NAABUEpn bl AN SFRANR/ Y ) L
W/ W/ IR B WAL/ %
S A -1 -1 iR AL No. of Shoot . S !
(mg+«L" " (mge«L 1Y . . .. . Differentiation ~ Browning
Explant . . Inoculation  No. of budding Adventitious regeneration -
Concentration Concentration number lant buds ‘ N coefficient rate
Of 6*BA Of NAA u S expla udas requency
1.0 0 150 125 450 83.3 aA 3.6 aA 16.7
1.0 0. 05 150 100 270 66.7 cCD 2.7 ¢BCD 8.9
1.0 0.1 150 90 234 60.0 dDE 2.6 cdCD 3.1
A 1.0 0.2 150 121 411 80.7 aAB 3.4 abAB 1.5
Hypocotyl
1.0 0.3 150 111 333 74.0 bBC 3.0 bcABC 2.6
1.0 0.4 150 102 214 68.0 cC 2.1 deDE 1.8
1.0 0.5 150 80 144 53.3 ¢E 1.8 ¢E 1.6
4.0 0 100 53 159 53.0 aA 3.0 aA 23.3
4.0 0.05 100 33 99 33.0 bB 3.0 aA 11.7
Fnf 4.0 0.1 100 35 102 35.0 bB 2.9 aA 6.1
Cotyledon 4.0 0.3 100 50 160 50.0 aA 3.2 aA 3.4
4.0 0.5 100 18 34 18.0 cC 1.9 bB 3.3
4.0 1.0 100 11 15 11.0 dD 1.4 cB 4.6

2.3 NAA WHIE CMS AERIFS MM
MESAM HTEAEHFEL BT H TR,
MS 15 77 He s A [ 5 i vk B2 NAA (1 45 Ak B, A=
HRR TR 100 % s oA 7% im0 0. 1 mg/L NAA &b B ()
FORL AR BLAR AR B AR B BT o R e B AR B 34 K T X
MRS 0.3 1 0.5 mg/L NAA gy 4b# o, B e K
FRAC BE /N T X BRAR A 48 bR (i 38 b 3 & T X B,
LEE Bk o, L MS B FR B i 0.3 mg/L
NAA Gb B 1) A R RCR i - Y B AR H 42 0. 47
mm, B BEIE A 840. 00 % 5 SE ¥ MR Bl 26 4%, #5 Xt

JEBE TN 85. 71 %6 3 - MR & T 5 o4 0. 17 g, B8 % MR 3
325,00 % 5 IR K AR K N 5. 74 em, [ % IR
Wb 6,360, HHULAT L B SR AR I NAA X
WA SR R — B RUR R AR T
FARHEAR R AR K. B4 15 3R 5L 4 0 R
0.1,0.3 #0.5 mg/L NAA X A& 2 AR 175 551
Reo WE 4 ATLUE LB 0. 30 mg/L NAA XA
EFAERBE RIS SR, HiESIRAER
fat:
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Table 3 Effects of different concentrations of NAA for adventitious buds taking roots

NAA i K FOMAR B A2 HRAL AR fif )5 Sk KM
?i?lt':}i i/% Root diameter No. of root Root fresh weight Root length
(mge L1 Root of B T HorT T Hoxt AT B T
e O WM /mm MBI/ WGEE OB/ WE(/g  WEB/% W em B %
of NAA ation Value Compared Value Compared Value Compared Value Compared
with CK with CK with CK with CK
0(CK) 100 0.05 ¢C — 14 cB — 0. 04 cC — 6.13 aA —
0.1 100 0.07 ¢BC 40. 00 16 beB 14. 29 0.12 bB 200. 00 7.63 bB 24,47
0.3 100 0.47 aA 840. 00 26 aA 85.71 0.17 aA 325.00 5.74 beBC —6.36
0.5 100 0.17 bB 240. 00 20 bAB 42. 86 0.13 bAB 225.00 5.34 ¢C —12.89

TE A Ak B B Dy 10 Bk R F S 1R

Note: The data of every treatment is the average of ten plants.

B 4 MS R 3R 3P RN R BB E NAA X H 5 CMS R 24 AR 15 SR
A.0.1 mg/L NAA;B. 0.3 mg/L. NAA;C. 0.5 mg/L. NAA

Fig. 4
3 W ie

T AERE 2 AR AW AR TR AR I B I —
B b vk R B A1 R R RE B8 A2 R SR IR E ZF Y 2
E57 . ARBFFE LAH B CMS 05-2-10 fF IRl A5 i
PR AN IR 5 AN G 2F L A MS 15 5% 2 v 15 0 40 i
Sr#EER 6-BAL Al HIAE 6-BA R E 0 5 1.0,
4.0 mg/L AT F T T IRBh R E 2 A %
RS Am A R ARE N s R 2.
S E T X R Ak 5 i R AT R SE 2F S o AR L IR
TN — 7 JO S VA€ B () 6-BA BT {2 afF 1A A 240 D ) PR sk
o %4 IR B U A KOF s HoR A L%
PEHEATE 2 M9 B, T B2 18 T A 5 2 19375 3 0OR

TERL ) B IR B3R AN I 2 3R AR R RO
AEZFHFEFMERRETHAAEZMEM. —BOA
s 2 3 SR A K AR T R R R A 3 R LR AR
YA T 25 o0 Al B H B R AR O SRR AR T 2R
B AR EA TR T 040 . =3 [] i fi
JH & T3 B2 L g B 7™ A 2 B IR L (L P i
AT REAERF IR SR RO AS R AR A AR T 2

Induction effects of adding different concentrations of NAA in MS on adventitious buds of cabbage CMS rooting

R AE MS B B 23 5l s 1. 0 mg/ L 6-BA+-
0.2 mg/L NAA & 4.0 mg/L 6-BA-+0. 3 mg/L, & #|
THEMBHEEART & CMS 05-2-10 F IR, 7oA
FE SIS N 8 2 05 T AR R 0 LU IRl A
6-BA FI NAA 2 B S w11 68 B I e 4l
FF 75 S AN ZE I s AL R

AR AR e A 1 A AR R AR 1 ORAIE
WroR T R E ARG B B R KRR E
AR . ARBFSOR T R A S 0N 8 SRR A
TN E R NAA ) MS #5555 1,45 18
AT EAER A ESORREREAEES,
Forb Pl MS B JR S IR0 0. 3 mg/L NAA 5 &4
R A S5 B B, HLOFE A AR A K S L AR R T H:
B Z AR TR B

4 45 8

A H 5 CMS 05-2-10 B F RSl A0 5 48 S 4h
TR, #2175 5 05 35 P AR AR AR A B R M 3R b L 3 G
1 em B R RBHECK DI 2 L R TS —
SEREEE 6-BA B MS 85 3% 5, A B T A
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