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Abnormality of Pollen Grains on Cucumber Plants Induced from Zygotes
and Early-globular Embryos through the Placental Region Disk Culture

Noriyuki FUJISHITA and Kiyoko SAITO

College of Agriculture, University of Osaka Prefecture, Sakai, Osaka, 591
(1990 4= 5 H 8 H52E)

Stainability, germination capacity and germinal pore number of pollen
grains were investigated in order to estimate fertility and ploidy level on
cucumber plants induced from zygotes and early-globular embryos through
the Placental Region Disk Culture. Undehisced anthers without pollen were
recognized on flower blooming in culture tube and vessel. Abnormal pollen
grains, such as pollen stained partially with shrivelled cytoplasm, pollen un-
stained without cytoplasmic contents and pollen retained starch at anthesis
occured frequently periods of culture in test-tube, acclimation in vessel and
early cultivation in greenhouse. On four within 23 induced plants, the pollen
fertility as measured by percentage of pollen grains stained densely by aceto-
carmine was as low as 34-61% throughout the whole flowering periods. On
the other plants, it was more than 90% for the period of cultivation in green-
house. The normal diploid cucumbers produce exclusively three germinal
pores pollen. Abnormal one-and two-germinal pores pollens, however, were
recognized temporarily at early flowering time. One induced plant showed a
relatively high percentage (15%) of four-germinal pores pollen and ploidy
level of the plant proved to be tetraploid. Other plants were diploid regard-
less of level of pollen fertility. The average of pollen grain diameter of in-
duced diploid and tetraploid plants was 66 and 85 pm respectively, and no
overlap of distribution of diameter was recognized between both ploidy
levels. Small pollen grains stained partially contained starch at anthesis re-
gardless of ploidy level. On plants showing low pollen fertility, only normal
pollen grains stained densely germinated and those pollen tubes elongated
well in vitro, and no germination of pollen grains stained partially was ob-
served. Seed fertility as measured by percentage of full seed per fruit
showed a relatively lower than that of plants showing high pollen fertility.
Tetraploid plants selfed and crossed with diploid plants were extremely ster-
ile. The reduced seed yields of plants showing low pollen fertility appeared to
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be due to also reduced number of functional female gametes. On the next
generation of self-pollination on one induced plant showing the lowest pollen
fertility (34%), population produced 7 high pollen fertile (above 90%) : 4 low

pollen fertile (39-62%) plants.

Abnormalities on pollen grains of the induced plants may be caused by
physiological and genetical variability as a results of culture stress.

Key words : Pollen stainability, Low pollen fertility, Germinal pore number,
Diploid pollen, Genetical sterility.
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Fig. 1. Pollen grains and anthers of plants induced through the Placental Region Disk Culture.
A > Normal pollen grains stained densely (87 OC-1). B . Abnormal pollen grains stained partially with
shrivelled cytoplasm (arrow, 87 OC-3). C : Abnormal pollens unstained without cytoplasmic contents
(arrow, 87 OC-2). D ! Anther without pollen. E : Anther contained unstained pollen grains only. F :
Anther contained one stained and many unstained pollens. A-C : Pollen grains of plants flowering
in greenhouse. D-F ! Anthers of plantlets flowering in test-tube and acclimating bottle. Bar=>50um
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Fig. 2. Flowering at periods of culture in test-tube, acclimation in bottle and transplanting in
greenhouse. Photographs taken at 236 (A. 87 OC-13), 194 (B. 87 OC-19) and 213 (C. 87 0C-9) days
after inoculation. Figures in the parentheses indicate individual No. of induced plants.
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Fig. 3. Variations of pollen fertility of induced plants. Investigation of pollen was continued during

culture in test-tube to harvest season of fruit.
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Table 1. Pollen fertility (stainability) of plants induced through the Placental Rigion Disk Culture

Flowering No. of Percentage of pollen grain Total No.
No. of Ploidy Pollen
time of the flower pollen stained stained unstained of four pores
individual level fertility
1st flower” investigated investigated densely® partially pollen, (%)
87 0C - 1 2 145 15 9109 93.1 1.3 5.6 10C 0.1 normal
87 OC - 12 2 185 11 11185 92.3 3.2 4.5 3C0.00 normal
87 OC - 20 2 274 19 12881 97.8 0.2 2.0 1€ 0.00 normal
87 OC - 22 2 244 16 9867 93.8 1.0 5.2 45C 0.4) normal
87 OC - 2 2 160 23 14861 60.7 6.5 32.8 18C 0.4) abnormal
87 0C- 3 2 167 20 13392 52.8 35.1 12.1 6C 0.0 abnormal
87 OC - 8 2 164 25 15971 33.5 36.9 29.6 6C 0.0 abnormal
87 OC - 21 4 270 22 15678 55.4 4.1 40.5 2164(15.0) abnormal

These typical eight plants were extracted from twenty-two induced plants.

a) : Days after inoculation
b) : Pollen fertility
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Fig. 4. Pollen grains with abnormal germinal pore number on induced plants. A : Normal three
pores of diploid plant (87 OC-1). B : Four pores (arrow) of spontaneous tetraploid plant (87 OC-21).

C, D: One or two pores pollens on stained and unstained pollens of diploid plant (87 OC-13). Bar
=b50um
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Fig. 5. Frequency distribution of diameter of three pores pollens of diploid (87 0C-20) and
tetraploid (87 OC-21) plant. Averages of pollen diameter were 66 and 85um respectively.
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Table 2. Appearance of abnormal pollen grains with one or two germinal pore of

induced plant (87 OC - 13)

Pollen No. Of_ No. (%) of germinal pore
tainability pollen grains
N investigated 1 2 3 normal
Density® 695 13(1.9 89(12.8) 593(85.3)
Lack® 330 6(1.9) 50(15.1) 274(83.0)
a) and b) :Pollen grains were sampled from one flower
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Fig. 6. Starch in small pollens at anthesis of induced plants showing low pollen fertility. A :
Diploid plant (87 OC-8). B: Tetraploid plant (87 OC-21).
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Table 3. Frequency of mature pollen grains contained starch
No. of
. N.o.' of Ploidy Pol.I?n — polles pollfan b/a %
individual level fertility . . . . ) contained
investigated investigated® &
starch

g1 oCc - 1 2 normal 1 545 0 0

87T 0C - 1T 2 normal 2 1108 13 1.2

871 0C - 2 2 abnormal 2 1118 47 4.2

87 OC - 3 2 abnormal 2 1151 117 10.2

87 OC - 8 2 abnormal 2 1311 610 46.5

87 OC - 21 4 abnormal 1 607 192 24.0
T, W wFhb 4 Ao KEL, rusS Y ENASMITH 7. Solanum J&RTH in vitro 1T
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Y DFIFFLEDSEAD b D L 0 BEINT BHIFE V5,
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Fig. 7. Pollen germination of induced plant (87 OC-3) showing low pollen fertility. Abnormal small-
sized pollen grains were distinguished by arrows in A. Elapsed times after inoculation were expressed
in figures (A-D : minutes, E : hours).
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Fig. 8. Relation between pollen and seed fertility of each induced plant. Seed fertility was
calculated on the self pollinated fruit. Closed, open and double open circle indicated high, low pollen
fertility plant and spontaneous tetraploid one respectively. Figures indicated individual No. of plants
showing low pollen fertility.

Table 4. Pollen fertility (stainability) on the next generation from an induced
plant (87 OC - 8) showing the lowest pollen fertility

No. of )
individual Percentage of pollen grains
on ne%(t stained densely” stained partially unstained
generation
1 94.9 0.1 5.0
2 61.6 5.0 33.4
3 98.3 0.1 1.6
4 97.6 0.2 2.2
b} 97.4 0.4 2.2
6 96.8 0.2 3.0
T 91.3 0.4 8.3
8" 38.8 33.8 27.4
9* 58.9 9 33.2
10 92.4 0.6 7.0
11" 956.9 8.1 35.0

Plants of the next generation raised from seed obtained through the
self pollination of 87 OC - 8. a) : Pollen fertility
* Plant showing low pollen stainabillity
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