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Studies on Meiosis of PMC’s in P. alba x glandulosa and Their Parents*'

Hyon Pae Cheung*’, Sang Kun Chon **, Mal Sock Kim*’
and Chung Suk Kim*’

The chromosome behavior and it's synapsis in the meiosis of pollen mother cell were studied
on Populus alba L. as a female parent tree, Populus glandulosa Uyeki as a male parent tree and their
hybrid, Populus alba x glandulosa.

1. At metaphase I, the number of nuclear plates with early separation chromosome were observed
with the lowest proportion of 11.0% in Populus glandulosa and with the highest proportion of 13.0%
in Populus alba x glandulosa.

2. At metaphase II, early separation chromosomes appeared with the frequency of 11.0% in Populus
alba x glandulosa. But the frequency was not different with those of the parental trees.

3. At anaphase 1, lagging chromosomes appeared with some high rate of 11.6% in Populus alba x
glandulosa and yet the number of chromosome bridges in populus alba x glandulosa almost were not
different with the partental trees.

4. At anaphase Il, lagging chromosomes appeared with some high frequency of 10.2% in Populus
alba x glandulosa and the chromosome bridges in Populus glandulosa appeared with the highest frequency
in all studied trees.

5. The frequency of abnormal pollen sporad was the highest value of 8.2% in Populus alba x glandu-
losa among the studied trees.

With the results, it might be assured that the chromosome segregation and it’s synapsis behaved normal-
ly in Populus alba, Populus glandulosa and Populus alba x glandulosa, and so all the studied trees could

produced normal pollens.

ZR BHEel P.alba {8 f39) P.glandulosa 5 19 #fE3l xP. albaglandulosa o BEZ} TEH 3
el MEa R ol REfkiTE HE BB M FA#siodol
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Tab. 1. Frequency of early separation chromosome at metaphase [ in PMC’s of parents and F.

Species Early separation chromosomes Normal of PMC's Number
I I I} v Total | Normal % observed
cells
P.alba 25 12 2 - 39 265 87.2 304
12.8%
P. glandulosa 25 8 2 - 33 267 89.0 300
11.0%
P. albaxglandulosa 28 8 1 - a7 261 87.0 300
13.0%

Tab. 2. Frequency of early separation chromsome at metaphase [ in PMC's of parents and F, .

Early separation chromsomes Normal of PMC’s Number
Species I il il I Total | Normal % of
cells observed
P.alba 23 13 2 - 38 270 87.7 308
12. 3%
P. glanduloua 25 11 1 1 38 262 87.3 300
12.7%
P. albaxglandulosa 23 7 3 - 33 270 89.0 303
11. 0%
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Tab. 3. Frequency of lagging chromosomes and chromosome bridges at anaphase I in PMC’s of parents and Fi

Lagging chromosomes Chrdrmsome Normal of PMC’s Numk}er
o
Speci es ! g m bridges Ncglxirsnal % obesrved

P. alta 18 9 3 9 236 75.8 275
3.3%

P. glandulosa 15 4 2 10 270 89.7 301
3.3%

P. alba glandulosa 23 6 - 9 250 85.6 300
2.8%

Tab. 4. Frequency of lagging chromosomes and chromosome bridges at anaphase [l in PMC’s of parents
and F 1.

Lagging Chromosome Normal of Number
. chromosomes PMC’s of
Species
I i 1§ bridges Normal % observed
cells
P. alba 14 11 1 9 235 87.0 270
3.3%
P, glandulosa 19 4 - 15 l 262 87.3 300
5.0%
P.alba glandulosa 19 7 - 8 265 86. 8 300
3.0%

Tab. 5. Various types of pollen sporads in the parents and F 1.

Ab 1

Species Monabs Diads Triads | Tetrads | Pentads | Hexads Total Spr;orirgz
P. alba 3 2 11 285 4 - 305 6.6
P, glandulosa - 1 8 288 2 1 300 4.0
P. atba glandulosa 1 1 18 280 [ - 306 8.2
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Figs. 1-12. Meiotic division of PMCs of x P. albaglandulosa,

[ # L
Fig. 1. Mletaphase I normal nuclear plate.

Fig. 3. Metaphase I 18 Il + 21 configulation.

Fig. 5. Anaphase I lagging chromosome.
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Fig. 7. Metaphase 11 19-19 disjunction.

Fig. 4. Metaphase I early separation chromosome.

Fig. 6. Metaphase Il normal nuclear plate.

Fig. 8. Anaphase I lagging chromosomes.
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Diad. i Triad. Tetrad. ; "Pentad.
Figs. 13-17. Mewouc division of PMCs of P. alba.
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Fig. 9 Pollen sporad of Fig. 10. Pollen sporad of = Fig. 11. Pollen sporad of ‘ Fig. 12. Pollen sporad of |

fish

Fig. 15. Anaphase | chromosome bridge. Fig. 16. Metaphase 1} early separation chromosomies.

Fig. 17. Pollen sporad ot miad.
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Figs. 18-25. Meiotic division of PMCs of P. glandulosa.
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Fig. 18. Metaphase 1 19 1 configulation. Fig. 19. Metaphase 1 early separation chromosome.
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Fig. 20. Metaphase I 19 II configulation. Fig. 21. Anaphase | lagging chromosome.

Fig. 22. Late metaphase 11 normal nuclear plate. Fig. 23. Anaphase It chromosome bridges.
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Fig. 24. Metaphase 11 19-19 disjunction. Fig. 25. Pollen sporad of Hexad.




