FALE BT AR AR XK ZZER (B AB2EMO Vol. 41 No. 7
201347 H Journal of Northwest A&.F University(Nat. Sci. Ed.) Jul. 2013

[ £ 4 J R E] - 2013-06-20 1617
[ 2% Y R dE - http: //www. enki. net/kems/detail/61. 1390. S. 20130620. 1617. 024. html

PRHEE/MAFRERBENZINE RS

AR T /@;%zﬁe

(1 el K2 220 Widb 2RI 43007052 YLLK 2% A ARk e 2B 1 7L 430056)

(# E] [HMY B PACH /N FRAT R 1A 1A 3R 58 38 PUACH B8 /N T 35 3R B R L O 18 Bk R i i 4K 75 31
AH W SRR AR AR B Al . KO3k LA B2 I LA L 8 Bk A B4 P3.X18 Al X35 4 9 AN HE
PRI 3P A Sy i IR A R o AIF Y A DR AL L 5 3% R TN B e 43 AR U Ak B VS 0 R IR R X SR AT W 0N L R AR R A AR
AR sZ M, L85 9 A5k B RS A H 0 1 /N7t VR Rl ok o 7 28 22 S AR R, D vl © T 1 7 R PR AR G 3 0 L A B
88. 6 %0 5 B i i 3 2 1. 026 B Hg ) MIS 55 3% B S8 A A8 Mk T2 5 {1 R Ak BU S IR A 1) -2 AT — 8 A2 300 A L (R 52
R 525~30 d RS IR R A9 FE AR B 14 . BN 1.5 mg/L 6-BA i1 0. 2 mg/L NAA #E i) MS £ 52 54 F] T Ik
RS B B A B 5 95 Y0 LA b A PR BE S AR Jo i 2B AR L RS Rk B BR A 75 %0 L b KASE Y X BRI H W T I OR R
Ho/NTE IR AE i ) WM — e TR L B R Sk rh o — i s 0 3R 40 2 /N0 IR B AR T 0 5 19 45 1 /NF - IR O R R
Fish 57 SRR 8 (0 PR 5 7 /N R T R b e I A3 A B B T S8 R R VR | A R i AR R S R R A A
A IE WUAR B

[XEIRT FIARH W5 /AN T IR 5 bl R 72 5 JE R 7

[(FESES] S681.9 [X#trERm] A [xEHRS] 1671-9387(2013)07-0201-08

Influencing factors of microspore-derived plant regeneration in
ornamental kale (Brassica oleracea var. acephala)
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(1 College of Horticulture and Forestry Sciences » Huazhong Agricultural University sWuhan , Hubei 430070, China;
2 College of Life Sciences ,Jianghan University Wuhan , Hubei 430056, China)

Abstract; [Objective) Plant regeneration system of microspore-derived embryos was established, and
the microspore culture technology was improved to obtain DH (double haploid) plant of ornamental kale
efficiently and stably. [Method) Nine genotypes of ornamental kale,such as Red nagoya, White coral, Red
gull, White dancing,Prach dancing,Peach dancing,Peach emperor,P3, X18 and X35, were used as experi-
mental material to investigate the effects of genotype. basal medium, agar concentration, cold treatment,
embryoid age and PGR on plant regeneration from microspore-derived embryos. [ Result] The results
showed that there were significant differences in the frequencies of plant regeneration from embryoids a-
mong the various genotypes. The cultivar ‘Red gull”achieved the highest frequency of plant regeneration
(88.6%). MS medium with 1. 0% agar was suitable for plant regeneration. Cold treatment of embryoid

could promote the regeneration,but had no significant effect. Embyoid with 25— 30 d age showed highest
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regeneration capacity. The frequency of regeneration was enhanced when embryoids were cultured on medi-
um MS+1.5 mg/L 6-BA40. 2 mg/L. NAA. More than 95% showed rooting ability in regenerated plants,

among which 75% survived when transplanted. [Conclusion) Genotype was not the only deciding factors

for plant regeneration of microspore-derived embryos. It was required for plant regeneration of microspore-

derived embryos that culture medium should contain a certain amount of salt. A relatively dry environment

was essential for germination of microspore-derived embryos. Cold treatment played an insignificant role in

plant regeneration of microspore-derived embryos. The abnormal embryos, torpedo embryo or heart-shaped

embryo could dedifferentiate to callus firstly,and then differentiated to plants.
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Table 1 Main features and sources of 9 genotypes of ornamental kale
i A Y FRAE P/
Genotype Main character Source
e AT e R N AR G N S NN "
BT R G LT AL G ST G ‘ LT 71 LA 7
Semi dwarf, wrinkled leaves, red center leaves, and green external " .
Red nagoya leaves Zhejiang Hongyue Flower Co. ,Ltd
4 3 24 LREE S v N SRR N = S ik WYL AR AL S A BRZA
White coral Mid height,slit leaves, white center leaves,and green external leaves  Zhejiang Hongyue Flower Co. ,Ltd
. % MR- & & RN AR N S e -
£L1 %ﬁrf.&iﬁf{i ll;ag—nlizinyl\r;rfe’ii leaves,and dark green exter- AR i ED 47 R 22
Red gull ’ N Know-You Seed (China) Co. ,Ltd
nal leaves
, B L I TG L 0D BN n .
. B e G o 00 165 S e R o B B 5]

White dancing

Be L

Peach dancing

7 F-Bher

Peach emperor

P3

X18

X35

Dwarf, compact, wave shaped leaf margin, white center leaves, and
green external leaves

A B BT O R AL A TR A

Dwarf, compact, wave shaped leal margin, peach center leaves, and
dark green external leaves

B S SRR AR PP M- S ()

Dwarf, wrinkled leaves,red center leaves,and green external leaves

REAER ) o S TN U A N S N 2 S N
Mid height, wrinkled leaves, center leaves from red to green, and green
external leaves

RS EIN o £ YTIN L AW R 2 NI N R S
Mid height, wrinkled leaves, red center leaves, larger diameter, and
dark green external leaves

PR A B O AR AT At R
Semi dwarf, microfold leaves, peach center leaves,and dark green ex-
ternal leaves

Know-You Seed (China) Co. ,Ltd

AR A E C ED A R H
Know-You Seed (China) Co. ,Ltd

A KR E O ED A PR
Know-You Seed (China) Co. ,Ltd

B R Q2704 X Q4606 HYy Fy fL4:Fh
F1 crossed between inbred lines Q2704 X Q4606

ZlR-40 DH & XK BR-41 DH & 89 Fy R
i

F1 crossed between DH lines of ‘Red nagoya’
and ‘Red osaka’

BE#E DH & X £ & /41 DH &Y Fi AR 4 Fh
F, crossed between DH lines of ‘Peach danc-
ing” and ‘Red nagoya’
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M-I IR 43 51 55 A MS.(1/2MS . B5.1/2B5 [# 14 K5 5%
F CBRn 5 2 43 450 1. 0 %6 M B R AN 2 00 1 e A, pH
5.8) BiF% .6 AR Geit IS i 2.
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Table 2 Effect of genotypes of donor material on microspore-derived plant regeneration in ornamental kale
PR I L WL/ % ; A IR B L B R/ %
£ ) 7 il
flﬁf No. of No. of Rate of (‘%‘r‘lﬁﬁi No. of No. of Rate of

enotype embryoids plantlets regeneration Jenotype embryoids plantlets regeneration
#77 )&-41 Red nagoya 50 34 68.0 d A F-Bk4L Peach emperor 35 13 37.1g
3 White coral 20 4 20.0 1 P3 60 43 71.7 ¢
210 Red gull 35 31 88.6 a X18 35 27 77.1 b
14 White dance 35 15 42.9 f X35 35 18 51.4 e
Pk$E Peach dance 80 25 31.3 h

T« [F SV B R AR AR [RNG TR ROR A P=50KF 22 R 3. TR,

Note: Different lowercase letters indicate significant difference at P=5% level. The same below.
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F 3 MR AN A A B IR B X P A H /N
JRAR AR AR B A AT — e . 3 Ak 5 2 PR A0 i fR
fR7E MS Fil BS $5 3% 56 L i R B B4 1/2MS

H1/2B5 By FR L M MS R BS K5 g% 2 22 (8] B
B2ES . MXIME . Al E-LL R AR AR BS B
Fr Kk b B0 I AR L MR BE T R X35 7k MS 8557
B b B R

3 BEAEFENPXRHENMNFREERBENZT
Table 3 Effect of basal medium on microspore-derived plant regeneration in ornamental kale
SE R Y BN = FE b IR EL I EL BH R/ %
Genotype Basal medium No. of embryoids No. of plantlets Rate of regeneration
MS 20 14 70.0 b
Ay 1/2MS 20 10 50.0d
Red nagoya B5 20 15 75.0 a
1/2B5 20 12 60.0 ¢
MS 30 10 33.3 a
%23 1/2MS 30 5 16.7 ¢
Peach dance B5 30 8 26.7b
1/2B5 30 3 10.0d
MS 30 18 60.0 a
1/2MS 30 11 36.7 b
X35 B5 30 17 56.7 a
1/2B5 30 5 16.7 ¢
2.3 FEREHEI/NEFREEKREENZIT Ko "B JE-207 76 BUg Tk 40 $ky 1. 00 B 9 A

TN J5 2 43 BIOGE /N6 A R A R e 72 1 5
WM 4 P, hR4TLEH, 2 MS BRI iR
T BERG JT 4 Bk 0. 8 %4 Bt o 43 AR A4 7 B
TRt R AR AE TS A DAY BE IE R A A R
MR B SR 1.0%, 1. 2% m, Hal B i
5 IR A B P2 BE 7L I MIS 85 352 5 P Y IR
JOT A 4 OGS A H W /N A IR (A 19 5 A= 5 e AR

R IR E S BRI AR Bk 1.2 06 B R R
JC i 3 2% S s X B BRI B BRSO 1. 2%
A1 000 B A B MR W T BRI & Ay B
0.8% . L& L], MS 8 3% 36 op I8 0 B30 88 A9 o & 4%
HOh 10200 1. 2 V0 HxH B IR 0 1 1 1 32 A
BEMRIEIEN .,

4 FEERESBNPARBENAFREEKRBEENZ T
Table 4 Effect of agar content on microspore-derived plant regeneration in ornamental kale
BRI Y TR 5 8 Y $ 0 IR B S EL JRHT R/ %
Genotype Agar concentration No. of embryoids No. of plantlets Rate of regeneration
0.8 30 13 43.3 b
A R 1.0 30 22 73.3 a
Red nagoya 1.2 30 20 66.7 a
0.8 30 6 20.0 ¢
b2k 1.0 30 9 30.0 b
Peach dance 1.2 30 14 46.7 a

2.4 (RIBAEX/NEFRERE £

H3R 5 Al UL RN IR A T 4 °C TR HEAT
R A P o a0 2 A4S 35 PR TR OB ACH /)N £ T iR
PRFFA I SR R A P . R ARBE 5 d )L iR
RAR B Bl 3R 5 O 2 3 MR L b B 0 ) B AT I 5 22
S IRIRALEE 10 d 5, B R B IR T 154 1A
o KU B AR T Ak X R R A ) A A — S S AR
M ABAEFIEA AR W] .

2.5 B /hEFHREKBENZND

6 G5 AR, IR X PACH W /N BRAR AR
AR AR RIS, X T HlE-407.26~30 d
JUR i /N7 TR AR 1) P A B8 D e i 0 R B e TR
73. 36 5 B A RS 1 i — 25 B, IR A 1 B 2R
ETRE. PR kBt 36 d BRI i IR AR A4 2 /N
P sEAER R bE & ML 4, H1R
Z AR A IR L 3 B YR A R B AR S BE T A R PR
XFF X18 T 5 - 20 ~ 25 d R 3% IR 1A il 7 1 % I
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Table 5 Effect of cold treatment on microspore-derived plant regeneration in ornamental kale
HE R A VK ¥k Ak 3 B 1) / R IR I W 5/ %
Genotype Duration of cold treatment No. of embryoids No. of plantlets Rate of regeneration
0 30 20 66.7 b
AR 5 30 21 70.0 ab
Red nagoya 10 30 23 76.7 a
0 30 16 53.3 b
X35 5 30 17 56.6 ab
10 30 19 63.6 a
*6 HBEMNPREBENBFHEERBENT
Table 6  Effect of embryoids age on microspore-derived plant regeneration in ornamental kale
A A B J i/ d FEAh IR EL e W/ %
Genotype Embryoids age No. of embryoids No. of plantlets Rate of regeneration
20~25 30 17 56.6 b
&l B-4L 26~30 30 22 73.3 a
Red nagoya 31~35 30 11 36.6 ¢
=36 30 5 16.6 d
20~25 30 4 13.3d
26~30 30 17 56.7 b
X18
31~35 30 21 70.0 a
=36 30 12 40.0 ¢
2.6 MSiExEGRMHmMEEN/NEFHREKRBEE HHk MS+1.5 mg/L 6-BA+0. 2 mg/L NAA %f ik

kA

R 7ALEL B 1.5 mg/L 6-BA Fi1 0. 2
mg/L NAA f) MS 55 37 53 5P ACH /M8 7 Ik
PR R BR P A2 A P T SR R AR AT a2
IrdE b2l i x4 5 8 B . AT 3 S
B VIR 20 25 PP BN 5 R 59 MS B RIAT I AR
Ko BINT GAs 5L IBA 1 35 55 5 X060 IR 44 1 1
FRANE AT B e A P B 2 B T2 A 400 o 7 1

ARG AR 75 22 5 W g i A A0 L0 SC e 8 48
WRRAR B A oAb % . HLC g6 oW 2% 21, X T A —
s % B R RE AR 09 e R VR RN £ TR B IR L 7R i 8
Frbk b gak — By (8] 19 35 3 5 Y BE 0 AL 2 Tt
1 MS B3 £ B mn 1.5 mg/L 6-BA F1 0. 2 mg/L
NAA X PIAH /N 7 IRAR AR 1 B A= 1 2 FRUR
AEH]

K7 BREPHMBEXNPREENFEERBENZN

Table 7 Effect of hormone on microspore-derived plant regeneration in ornamental kale

B A B AR R F A IR KR AR B/ %
Genotype Combination of hormone No. of embryoids No. of plantlets Rate of regeneration
%t B8 Contrast 20 12 60.0 b
AR MS+0. 1 mg/L GA; 20 4 20.0d
Red nagoya MS+1.5 mg/L 6-BA+0. 2 mg/L NAA 20 14 70.0 a
MS—+0.5 mg/L IBA 20 9 45.0 ¢
%t ## Contrast 20 5 25.0 ¢
MedE MS+0.1 mg/L GAs 20 4 20.0 ¢
Peach dance MS+1.5 mg/L 6-BA+0. 2 mg/L. NAA 20 15 75.0 a
MS+0.5 mg/L IBA 20 7 35.0 b

2.7 INAFHEEHNERSHBR

IR H I R IR A e B8 B [ AR R R A
Ja - Tl AR 2k 1 JE R R OR L A AR
TR & 1A 53 JJE . 7 A K s IF iR A L a2

KA E M (1B . K £ 3 IR | R IR IR 20 2 IR

WEIIMA 1.5 mg/L 6-BA #1 0. 2 mg/L NAA 9
MS i 5 &b e E S a4 8L,
gk 1 L 20 6 8 JE AT o Ak 2 (B 10) LB
B2 A0 O N N R L Sl o S el L A |
1/2MS EFRATAERR IR A A JE .95 % A B HE #R
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Fig. 1 Rooting and transplanting of microspore-derived plants of ornamental kale

A. Germination of embryos;B. Plantlet developed from embryo;C. Plantlet formation of abnomal embryoids;

D. Rooted plantlets; E. Regenerated plants growing in pots; F. Regenerated plants growing in field
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