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Table 1 The physical parameters of four species pollen tubes obtained from the ultrastructural imagings
/( pm/h) /pm /pm . /pm /um /(" /min) /(" /min)
7.2 29.373 1.218 842. 4 0. 237 0. 0475 2015 49778
5.13 21.113 2. 620 1001. 6 0.21 0. 046 3444 71572
587 13.28 0. 186 4616. 6 0.244 0. 035 10121 465370
32.3 6.98 0.301 222.3 0.142 0. 0467 2472 22427
2.2 FM4-64 ;10 min
1 FM4-64 : 15 min
o : 25 min
2 min FM4-64 X A4
; 5 min ( 1C 1D).
: 10~15 min
; 45 min FM4-64 ; 25 min
( 1A 1B). FM4-64
2 min ( 2).
1 FM4-64 o A. ; B. ; C. i D. o Bar=20 pm
Fig.1 FM4-64-uptake time courses in four species pollen tubes. A. Picea wisonii Mast. pollen tube; B. Cedrus deodara

( Roxburgh) G. Don pollen tube; C. Lilium longiflorum Thunb. pollen tube; D. Nicotiana tabacum L. pollen tube.
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2 FM4-64
Fig.2 Variation of fluorescence intensity of FM4-64

in four species pollen tubes.
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Fig.3 Quantitative analysis of the fluctuation of FM4-64 staining in growing pollen tubes. A. Picea wisonii Mast. pollen tube;
C. Lilium longiflorum Thunb. pollen tube; E. Cedrus deodara ( Roxburgh) G. Don pollen tube; G. Nicotiana tabacum L. pollen
tube. B D F and G stands for graphs of fluorescence intensity against time for the areas indicated by box in A C E and G.
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4 (n>650) .

Fig.4 Frequency distribution of average velocities of vesicle movements in four species pollen tubes ( n>650) .

5 o A. ; B. ; C. ; D. o
Fig.5 Plots of the X-Y velocity of the typical vesicle movements in pollen tubes. A. Picea wisonii Mast. pollen tube;
B. Cedrus deodara ( Roxburgh) G. Don pollen tube; C. Lilium longiflorum Thunb. pollen tube;

D. Nicotiana tabacum L. pollen tube.
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Cytological comparison of pollen tube growth between
gymnosperms and angiosperms

ZHENG Mao—<hong' > LIN Li' > YE Hong-meng' > HUA Weiping ' *

( 1.College of Ecology and Resource Engineering Wuyi University Wuyishan Fujian 354300; 2.Fujian Provincial Key
Laboratory of Eco-indurstrial Green Technology Wuyi University Wuyishan Fujian 354300 China)

Abstract In order to compare the mechanism underlying pollen tube growth in gymnosperms and angiosperms laser confocal
microscopy total internal reflection fluorescence microscopy and transmission electron microscopy were used to observe the time
variation and fluctuation characteristics of FM4-64 staining the velocities of vesicles and the increase of cell wall volume per unit
time in pollen tubes of Picea wilsonii Mast. Cedrus deodara ( Roxburgh) G. Don Nicotiana tabacum L. Lilium longiflorum Thunb..
Our findings show that compared with those of pollen tubes of Nicotiana tabacum L. and Lilium longiflorum Thunb. the fluorescence
intensity of FM4-64 in the pollen tubes of Picea wilsonii Mast. and Cedrus deodara ( Roxburgh) G. Don increased more slowly in the
early stage and decreased more slowly in the late stage indicating that the endocytosis and exocytosis rates of gymnosperm pollen tubes
were significantly lower than those of angiosperms. Secondly only 28% and 34% of the vesicles in gymnosperms” pollen tubes were
moving and most of the vesicles moved slower than those in tobacco and lily pollen tubes which revealed that the number of vesicles
in gymnosperms’ pollen tubes that could move to the top for exocytosis per unit time was less than that in angiosperms’ . However the
increased cell wall volume of Picea wilsonit Mast. and Cedrus deodara ( Roxburgh) G. Don pollen tubes per unit time was larger than
that of Nicotiana tabacum L. pollen tubes. These results suggest that the accumulation of cell wall precursors from vesicles contributes
differently to the increase of pollen tube apical cell wall in gymnosperms and angiosperms.

Keywords pollen tube; angiosperm; gymnosperm; exocytosis; endocytosis; growth mechanism



