FE R KRR 2015,20(2) :86-92 http: // xuebao. cau. edu. cn
Journal of China Agricultural University DOI:10. 11841/j. issn. 1007-4333. 2015. 02. 11

MEEKBE N FEAREAELE

Julz3

A /\1 Riaw' KzE' FEE F4F
LFRA A BB BB M5 210014

2. %ﬁ%ﬁz‘éﬁ’ﬁ%ﬂ%ﬁﬁﬁ“ﬂ 7R & 266109)

EM

i E AOHWERLERFELLE AXBRHMN ARAIEBR AT BEIES R A FF5M4, 0 EH BEMH

HIRTFRERDABRALWZERIAFIEBAZGE SRR BT BIRE, R84 ,6-= s E-2- K L v

(DAPD % & 75 ik st/ Fo-F R M An Rk sh a9 K F ROIE G & A i A2 4 48 3 47 9L 25 ; NLN-13 il%%ﬂf’%iml‘ﬂiﬂé%ﬁit
% ¥ (Arabinogalactan, AG) = I 3548 3 $L# %& & (Arabinogalactan-protein, AGP) 3+ N Fo F 32 IR I & & W5 %~

HEHFAH SN RTFRAEFLA TSI AREBNBTERN 2 RANHBESRLELT ﬁki#z»skgzuw,\.mzﬁ%ﬁ

BT R E R A E B E P A 3.5~4.5 mmR SR P L BB A (32.5 Ol FhIFARFHRLE

IR G K A R AR R B, RO R G SR K H AR A FEORAR s AR AR AT 5 O AR 3K AR IR R AR L A ATk iR

EREHEKREPCERE IV Maz‘ﬂir&,%ﬁ% 22.5 A5 £ NLN-13 33 & & & 42 10 mg/L AG 2 10 mg/L AGP, -

VAAR i T R IR R AR R 5CHME 1 dTAKXFFHEFENRFERPHIEBALA.10 mg/L AG

# 10 mg/L. AGP {2 ik JE 54 %,

KiEHE WEHE;NETFRAEBAE LA TRE

FESES S635 XEHES 1007-4333(2015)02-0086-07 XEIRERL A

Studies on isolated microspore culture and embryo
developmental pathway in cold-tolerant white cabbage
(Brassica oleracea L.var. capitata)

ZENG Ai-song' . GAO Bing'. SONG Li-xiao', ZHANG Yun-xia', LI Jian-gi®, YAN Ji-yong'"
(1. Institute of Vegetable Crops, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China;
2. Qingdao Bioivy Crop Science Co. Ltd, Qingdao 266109, China)

Abstract Microspore embryogenesis and culture conditions which affected microspore-derived embryos were studied
with six F, hybrids of white cabbage with cold tolerance. The aim was to construct and optimize microspore culture
system of cold-tolerant white cabbage and other Brassica species hybrids. The microspores development and
embryogenesis of six F; hybrids of the white cabbage in vivo and in vitro were investigated with 4", 6-diamidino-2-
phenylindol staining technique. The effects of arabinogalactan (AG) and arabinogalactan-protein (AGP) on embryo yield
were estimated by statistical analysis. The microspore developmental stages from uninucleate, bicellular to mature
pollen were observed in vivo , which underwent twice asymmetrical nuclear division. Flower bud length corresponding to
late uninucleate microspores stage from 3.5 to 4.5 mm. Under temperature stress (32.5 C). in vitro microspores
could be induced to deviate from their gametophytic development and switch to embryogenesis. A small portion of
responsive microspores could develop into embryoid during isolated microspore culture. The outputs with various

materials were obviously different. One of the six materials had no embryos. But ‘Hanyu No. 37’ possessed 22.5
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embryos per bud, the highest level in the rest five materials with embryos. Adding 10 mg/L AG or 10 mg/L AGP to the

medium of NLN-13 could improve the ability of microspore embryogenesis. The heat shock stress by 32.5 C for 1 day

could induce embryogenesis of the white cabbage. Either 10 mg/L AG or 10 mg/L AGP had a positive effect on

embryogenesis.

Key words cold-tolerant white cabbage; microspore culture; embryogenesis; developmental pathway
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(a) Tetrad stage; (b) Young microspore; (c¢) Young vacuolate microspore; (d) Late vacuolate

microspore; (e) G1 phase at pollen first mitosis; () Bicellular pollen; (g) G1 phase at pollen second

mitosis; (h) Mature tricellular pollen; The arrow refer to the appropriate developmental stage.
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Fig.1 Microspore gametophytic developmental pathway staining with DAPI in vivo
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(a)Swollen microspore after 1 d of culture; (b) Binucleate microspore with two equal-size nuclei; (¢) Binucleate microspore

with two unequal-size nuclei; (d) Mutinucleate structure with 10 nuclei; (e) Multinucleate structure still confied by the exine;

(D Multicellular proembryo with exine rupturing; (g) Embryos visible with the naked eyes; (h) Embryos that germinated in B5

solid medium; (i) Plantlets that developed in MS solid medium; The arrow refer to the appropriate developmental stage.
B2 ZHXEBEEIMEFELEERE

Fig. 2 Microspore sporophytic developmental pathway of cabbage in vitro
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Table 1  Effect of AG,AGP on the induction rate of microspore embryo #F!
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