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The Effect of Cold Pretreatment on the Development of Microspores
During in Vitro Culture of Rose roxburghii Tratt cv. Anther

ZHANG Lyv—ping' > CHEN Hong”

(1. Pomology Research Institute of Guizhou Province Guiyang 550006 China;2. Research Institute for
Fruit Resources of Karst Mountain Region of Guizhou University Guiyang 550025 China)

Abstract- A cold pretreatment experiment was carried out on Rose roxburghii Tratt cv. anther culture to
study the effect of cold pretreatment on the development of microspores during Rose roxburghii Tratt cv. anther
culture in vitro. The results indicated that:three division ways existed in androgenesis of Rose roxburghii Tratt
cv. anther culture namely pathway A —V pathway A — G and pathway B. And pathway A was the predomi—
nent way. Along with prologation of the culthure time degeneration happened with some microspores. Cold
pretreatment for 3 d could delay the degeneration and enhance the ratio of microspores participated in andro—
genesis. Cold pretreatment for 3 d increased callus induction frequency of Rose roxburghii Tratt cv. anther.
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Tab.1 Effect of cold pretreatment on anther callus induction
Callus induction frequency
/d
Genetype  Cold pretreatment time ! 2 3
Repetition 1 Repetition 2 Repetition 3 Average

1

Guinong No. 1

2

Guinong No. 2

5
Guinong No. 5

6
Guinong No. 6

7

Guinong No. 7

0 46.11 41.11 36.67
3 63.33 51.11 44.44
6 51.11 27.78 26.67
9 32.22 15.56 13.33
0 13.33 11.11 13.33
3 27.78 16.67 15.56
6 6.67 10.00 7.78
9 1.11 2.22 3.33
0 44.44 31.11 28.89
3 54.44 46.67 41.11
6 41.11 24.44 22.22
9 16.67 16.67 12.22
0 22.78 32.22 34.44
3 35.56 37.78 41.11
6 38.89 22.22 24.44
9 26.67 17.78 15.56
0 35.56 27.78 23.33
3 42.22 41.11 35.56
6 35.56 18.89 17.78
9 18.89 16.67 11.11

41.30 £4.72aAB
52.96 £9.60aA
35.19 £13.80abAB
20.37 £10.32bhB

12.59 +1.28bAB
20.00 +6.76aA

8.15 +1.70beBC
2.22+1.11c¢C

34.81 +8.41abAB
47.41 £6.70aA
29.26 £10.33bcAB
15.19 +2.60cB

29.81 £2.79abAB
38.15 +6.19aA
28.52 £9.05abAB
20.00 +5. 88bB

28.89 £6.19abAB
39.63 +3.57aA
25.56 £9.10bcAB
15.56 +4.01cB
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1.2.5 1235794d ( =
/ x100%) ; 1235791115d ( =
/ x100% ) ; 574d
5~10 5~8 ; 40 d (
= / x 100%) .
2
2.1
1 5
3d
52.96% 20.00% 47.41% 29.81% 39.63% .
2.2
1I( 1-A~ 1-R).
1-B 1-C o
3d ;7 d 9d
2.2.1 A 1 1 1-D
A-V o 1-E
1-F . A-V
A-G o 1-H
1-G 1-1 1-] - A-G
2.2.2 B 1-K
2 1-L 1-M
1-N 2 5
1-0 Tab.2 Effect of cold pretreatment on androgenesis pathway of Rose roxburghii Tratt cv.
2 A- B-
A - Pretreatment A - pathway B - pathway
, Control 3.84%B 2.58%B
A= 3d
B - Cold pretreatment 3 d > 67%A +02% A
B -
A - 55.81% -
2.3
2 ;
3d ; 0~3d
; 0~34d 3~7d

;7 ~9d

574d
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A. ( x800) ;B. ( x800) ;C. ( x800) ;D. 1
( x800) ;E. 2 1 ( x800) ;F. 1
( x800) ;G . 1 2 ( x800) ;H. 3 (x800);L
( x800);J.1 ( x800) ;K. ( x800) ;L.
( x800) ;M. ( x800) ;N. ( x800);
0. ( x800) ; P. ( x200) ;0. ( x200) ;R.
( x800)

A. tetracytes( x 800) ;B — C. uninucleate stage cell( x 800) ;D. one vegetative nucleus and one reproductive nucleus from
microspore asymmetric division( x 800) ; E. two vegetative nucleus and one reproductive nucleus from microspore asymmetric
division( x 800) ;F. multinucleate pollen with many vegetative nucleus and one reproductive nucleus( x 800) ; G. one vegeta—
tive nucleus and two reproductive nucleus from microspore asymmetric division( x 800) ; H. three cells from microspore asym—
metric division( x 800) ;1. multi — cellular from asymmetric division( x 800) ;J. multinucleate pollen with one vegetative nu—
cleus and many reproductive nucleus( x 800) ;K. two equal — nucleus from microspore equational division( x 800) ;L. two e—
qual — cells from microspore equational division ( X 800) ; M. four — nucleate pollen from microspore equational division ( X
800) ;N. multi — cellular from equational division( x 800) ; O. multinucleate pollen from equational division( X 800) ;P. uninu—

cleate stage microspore( x200) ; Q. degenerate microspore( x200) ;R. disassembled ploynuclear pollen cell( x 800).

1
Fig.1 The developmental pathways of androgenesis

2.4

1-P 20 d
1-Q
1-R .
3 0~7d
15d 66.34% 48.58% .

D 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



e (65 .

2 9
B
£ 2 g
0~ M
3d el
NS 70
%\2% 60
3 =5 50
2
3.1 % 40
Fig. 2
6
70
=]
S 60
& s
7 o g
° S 2 40
 §
’H_' éﬂ 30
8 9 % o4
o ~ =
10 11 % 20
2
N S 1
12 = 0
0
(A -V A-C Fig.3 Effect
) B-
A -
13
3.2
4 C 1~2d
~mRNA. N
c G,

—a— K FIARFE3 d(Cold pretreatment 3 d)
——XJ i (Control)

0 1 2 3 5 7 9
WHE/d  Time
2
Effect of cold pretreatment on uninucleate stage microspore ratio

of Rose roxburghil Tratt cv.

i —a— (I FUEFES d(Cold pretreatment 3 d)
—*— %} [ (Control)

0 1 2 3 5 7 9 11 15
HfiH)/d  Time

of cold pretreatment on microspore degeneration of Rose roxburghil Tratt cv.

5810 16-17 18

ABA N N

Y Hu T



. 66 32

1 . J. 2006(1) :68 -70.

2 (CL) J. 2007 32(14):1453 - 1457.

3 J. 2007 21:1668 - 1669.

4 Nitsch C Norreel B. Effect d’ um choc technique sur pepouvoir embrygnose du pollen de Dature innoxia cultive dansl’ isole

del” anthere J . C R Acad Scid Pairs 1973 27(6) :303 - 306.
5 Seiki Sato Norio Katoh. Effect of low temperature pretreatment buds(Brassica campestris) on isolated microspore culture J .
Breeding Science 2002 52(1):23 -26.
6 Pechan Paul M Smykal Petr. Affecting the fate of the male gametophyte J . Physiologia Plantarum 2001 111(1):1 -8.
J. 2005 21(2):192 -195.
7 Maraschin S F Priester W Spaink H P et al. An example of plant embryogenesis from the male gametophyte perspective J .
J Exp Bot 2005 56(417) :1711 - 1726.

J. 2008 17(3) 1254 - 257.
9 ) J . 2007 15(5):
861 — 866.
10 . . 2005 21(2):192 - 195.
11 . J. 1987 4(1):87 - 88.
12 ) J. 1998 16(3):197 -201.
13 . J . 2002 22(1):91 - 94.
14 . J . 1992 9(4) :43 - 45.
15 . J. 2007 26(2) :167 - 170.

16 Touraev A Stoeger E Vicente O et al. Stress induce microspore embryogenesis from tobacco microspores:An optimized system
for molecular studies J . Plant Cell Rep 1996 15:561 —565.

17 Touraev A Vicente O Heberle Bors E. Initiation of microspore embryogenesis by stress J . Trends Plant Sci 1997 8:297 —302.

18 . J. 2002 18(1):
20 -23.

19 Nitta T Takahata Y Kaizuma N. Scanning electron microscopy of microspore embryogenesis in Brassica spp. J . Plant Cell
Reports 1997 16(6) :406 —410.

20 Hu T C Kasha K J. A cytological study of pretreatments used to improve isolated microspore cultures of wheat(Triticum awstivum

L.) cv. Chris J .Ottawa 1999 42(30):432 -411.



