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Abstract; Taking Chrysanthemum morifolium ‘ Zhongshanjinyang’ as experimental material, the effects
of different inflorescence opening degrees (inflorescence opening days and dispersal stages) , cultivating
temperatures, and storage conditions on its pollen germination were compared by using in vitro culture
and hybridization experiment methods. The results of in vitro culture show that pollen germination rate of
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inflorescence opening from the second to the seventh day is 22. 6% —17.3%, that of the ninth day is
7.7% , and that of the eleventh day is only 2. 8%. Pollen germination rates in the first dispersal stage

(the first and the second rounds of tubular flower dispersal) and the second dispersal stage ( the third and
the fourth rounds of tubular flower dispersal) are 19.5% and 17.8%, respectively, that of the third
dispersal stage (all tubular flower dispersal) is only 9. 4%, indicating that pollen germination rate shows

a tendency of gradually decreasing with extending of inflorescence opening and dispersal stage. There are

obvious differences in pollen germination rate and pollen tube length under cultivating for a certain time at
day/night temperatures of 5 C/0 C, 10 C/5 °C, 15 €C/10 C, 20 C/15 C, 25 C/20 C and
30 °C/25 C. In which, pollen germination rate of 10 C/5 “C cultivation group cultured for 4. 0 h is the
highest (23.0% ) , while that of 30 °C/25 °C cultivation group cultured for 0. 5 h is the lowest (1.2%).
Pollen tube lengths of 15 C/10 C and 20 C/15 °C cultivation groups cultured for 4.0 h are longer
(144.4 and 146. 1 pm, respectively) , while that of 30 °C/25 °C cultivation group cultured for 0. 5 h is
the shortest (38.3 pwm). At different storage temperatures [4 °C, =20 °C and room temperature (about
25 °C) ), germination rates of fresh and dry pollens decrease gradually with prolonging of storage time,
but there is an obvious difference in decreasing amplitude. In which, pollen germination rate of fresh
pollen after storage for 12 d decreases from 21. 4% to below 5. 0%, that of dry pollen after storage for
26 d falls to below 5.0%. On the whole, germination rate and storage time of dry pollen are higher than
those of fresh pollen, and germination rate of dry pollen stored at =20 °C is the highest and can be stored
within 50 d. The results of hybridization experiment show that cultivar ¢ Zhongshanfendie’ is pollinated
artificially with pollen of cultivar ‘ Zhongshanjinyang’ at different cultivating temperatures, the difference

in germination number of pollens on stigma is obvious; in which, germination number of pollens of
10 C/5 °C cultivation group is the most (55.5), and that of 30 “C/25 °C cultivation group is the least
(8.8), and the difference between them is significant ( P<0.05). The results of comprehensive analysis

show that pollen germination rate of C. morifolium ‘ Zhongshanjinyang’ is obviously affected by

inflorescence opening day, dispersal stage, cultivating temperature, and storage condition. According to

results of this study, it is suggested that the best collection period of pollen of C. morifolium

¢ Zhongshanjinyang’ is within 7 d of inflorescence opening and the first to the fourth rounds dispersal

stage of tubular flower, cultivating temperature should be maintained at about 10 °C , and collected pollen

should be stored at =20 °C dry condition.

Key words: Chrysanthemum morifolium ‘ Zhongshanjinyang’ ; dispersal stage; cultivating temperature ;

storage condition; pollen germination rate
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Fig. 1 Effect of opening days of inflorescence of Chrysanthemum
morifolium ‘ Zhongshanjinyang’ on in vitro pollen germination rate
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Table 1 Effect of dispersal stage of inflorescence of Chrysanthemum morifolium ‘ Zhongshanjinyang’ on in vitro pollen germination rate (X+SD)

HUK B BE Dispersal stage

HOH B8 IRAE Dispersal tubular flower

EMHI R F/ %Y Pollen germination rate!

55 1 BB The first stage
26 2 B B The second stage

26 3 BB The third stage 236 All

5 1 A5 2 %8 The first and the second rounds
5 3 F1%6 4 %5 The third and the fourth rounds

19.5+1.3a
17.8+2. 4a
9.4+1.6b

Y @5 R [E B /NG PR R 25 5 .35 (P<0. 05) Different lowercases in the same column indicate the significant difference (P<0.05).
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Table 2 Effects of different cultivating temperatures on in vitro pollen germination rate and length of pollen tube of Chrysanthemum morifolium

¢ Zhongshanjinyang’ (X+SD)

WIEWRE/CY ARG TR R BB K 2/ %> Pollen germination rate at different culturing times?)
Cultivating
temperature") 0.5h 1.Oh 2.0h 3.0h 4.0 h
5/0 12.0+1.9a 14.7+1.7b 15.1+1. 6¢ 14.9+0. 8b 16. 0+0. 8cd
10/5 9.3+0.7b 15.3%1. 7ab 24.6x1.9a 22.2+1.5a 23.0+1. 3a
15/10 8.4+0.9b 17.4+0. 8a 19. 6+0. 5b 19. 3+0. 9ab 18. 2+0. 7be
20/15 4. 8+0. 8¢ 9.9+0. 7¢ 14.9+1. 6¢ 15.2+1.0b 15.4+2.5d
25/20 2.4+0.5d 7.2+0. 4d 9.3x1.2d 9.1+1. 3¢ 11. 1£0. 6e
30/25 1.2+0.3d 2.9+0. 9e 3.3+0.9¢ 3.1+0.3d 4.1£0. 1f
Feln R ch ANV FRIE] B FE R K JE/um®  Length of pollen tube at different culturing times?’

Cultivating

temperature") 0.5h 1.0 h 2.0h 3.0h 4.0h
5/0 57.8+10. 5a 84.8+5.2b 102. 8+7.7¢c 123. 0+6. 5ab 123. 0+13. Obe
10/5 59.6+12. 6a 70. 5+4. 1b 103. 9+12. 4¢ 133.8+19. 5a 132.2+7. 7ab
15/10 59.2+7.3a 126. 8+22. 0a 146. 1+4. 3a 142.3+12. 1a 144.4+11. 6a
20/15 71.5+4. 4a 118.7+1. 6a 123. 6+6. 6b 144.1£1.9a 146. 1£6. 3a
25/20 64.2+3. 7a 82.2+13.2b 106. 2+11. 5¢ 101. 9£8. 2bc 110. 4+12. 3¢
30/25 38.3+6.2b 67.7+7.1b 69.4+3.3d 88.4+16.9¢c 79.9+3.5d

D« HiJm B BUE 2B S I AR IR Values before and behind “/” are day and night temperatures, respectively.
2 [F) 5 Fr O R 1 /NG FhE R s 22 5 i3 (P<0. 05) Different lowercases in the same column indicate the significant difference ( P<0.05).
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Table 3 Comparison on germination number of pollens of
Chrysanthemum morifolium ‘ Zhongshanjinyang ’ cultivated in
different temperatures on stigma of cultivar ‘ Zhongshanfendie ’
(X=SD)

RARIE/ TP IR
Cultivating temperature' Germination number of pollen?

5/0 25.9+2.0c

10/5 55.5+3.3a

15/10 46. 1+4.2b

20/15 23.1£2.0c

25/20 10. 6x1. 8d

30/25 8.8x1.4d

D i e (BB 43 3 5 )8R MR IR Values before and behind “/”
are day and night temperatures, respectively.

DS A KNG TR RS 2 5 83 (P <0.05) Different
lowercases in the same column indicate the significant difference
(P<0.05).
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Fig. 2 Effect of pollen storage condition on in vitro pollen germination rate of Chrysanthemum morifolium ‘ Zhongshanjinyang’
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B ARi%RE Explanation of Plate
BRI 1-4. 5501 FF AR BO0 DL CHON 26 1 BB (58 1 FISE 2 S8 RAEHIOR ) (38 2 BB (5 3 RISE 4 SRR IRAE IO ) I8 3 [ B (&3 g IRAE

HOBY) BIAEIT 5 5-10: 235195 °C/0 °C 10 °C/5 °C 15 °C./10 °C .20 °C/15 °C .25 °C/20 °C H130 °C /25 CHIEH MR B KRS SE 4. 0 h RHA I &R
W 11-16: 43514 5 %C/0 °C 10 °C/5 °C .15 C/10 °C 20 °C/15 °C 25 °C./20 °CHI 30 °C/25 CHIHH ML TER: L T AT ROR I (BEAS Ky 7 i
Cppil gy ). Pg: ﬂc?{‘ﬁ*ﬁ, Pt: ﬁc*ﬁ%, St: H%, Sty : .

Plate |

1-4: Initial opening without dispersal and the first dispersal stage (the first and the second rounds of tubular flower dispersal ), the second

dispersal stage ( the third and the fourth rounds of tubular flower dispersal) , and the third dispersal stage (all tubular flower dispersal) of inflorescences,
respectively; 5-10: Pollen germination status of 5 °C/0 C, 10 C/5 °C, 15 C/10 C, 20 C/15 C, 25 C/20 °C, and 30 °C/25 C cultivation groups in
vitro cultured for 4. 0 h, respectively; 11-16: Pollen germination status of 5 C/0 °C, 10 C/5 C, 15 C/10 °C, 20 C/15 C, 25 C/20 C, and

30 °C/25 °C cultivation groups on stigma ( female parent is cultivar ‘ Zhongshanfendie’ ) , respectively. Pg: Pollen grain; Pt: Pollen tube; St: Stigmaj; Sty:

Style.
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CAI Yifan, et al; Effects of inflorescence opening degree, cultivating temperature and

storage condition on pollen germination of Chrysanthemum morifolium ‘ Zhongshanjinyang’  Plate 1
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See the explanation at the end of the text





