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Pollen morphology observation and palynological studies of Diospyros
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Abstract: [ObjectivelDiospyros belongs to persimmon family. China has a long history of persimmon
cultivation and a rich germplasm resource with 1 058 varieties distributed throughout the country. Be-
cause of its nutrient-rich fruit, persimmons are popular. They are also beautiful ornamental trees be-
cause of their graceful appearance, beautiful foliage and colorful fruit. The pollen morphology is rela-
tively stable and thus an important criterion for plant classification. With the use of scanning electron
microscopy, palynological study has entered a new stage. In this study, experiments were conducted to
explore the possibility of distinguishing the species and cultivars of Diospyros based on palynological
characters and exploring their phylogenetic relationships with cluster analysis. [Methods]A total of 21
materials including seven Diospyros species and eleven cultivars of D. kaki and pomegranate flowers,
dicranostigma, corn poppy and Campsis grandiflora flowers were used as the materials. At anthesis,
morphology of the pollen surface was observed under scanning electron microscopy (SEM). All the
above persimmon materials were collected from the National Field Genebank For Persimmon and the

rest materials from the campus of Northwest A & F University. Pollen morphology of Diospyros was
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characterized by six quantitative traits including poleaxis length (P), equatorial width (E), stripe length,
stripe width, germination length and germination pore size. The data were subject to statistical analysis
and cluster analysis. [Results] Firstly, unlike pomegranate flowers, dicranostigma, corn poppy and
Campsis grandiflora, the exine ornamentation of Diospyros was grain fringe, which is significantly dif-
ferent among them. The exine ornamentation of the corn poppy pollen was raised in a hilly shape; the
pollen of Campsis grandiflora had a network structure; that of pomegranate was with tumor-like protu-
berances; dicranostigma had both tumor-like protrusions and a network structure. Secondly, the pollens
of the six persimmon species could be distinguished by their ornamentals. D. glaucifolia pollen fringes
formed a short clusters in helical arrangement; D. oleifera pollen had stripes that were often accompa-
nied by a ‘V’ -type cross arrangement; the stripes D. lotus pollen were long worm-like with irregular ar-
rangement. Pollen surface of D. spp. was with granule protuberances and knitting lines. The fringe D.
virginiana pollen was in a rugged, undulated arrangement; and D. cathayensis pollen stripes were clus-
tered together with perforations. Thirdly, there were also significant differences in pollen external mor-
phology among the other eleven cultivars of D. kaki. For example, the fringe of ‘Xiangyangniuxinshi’
was the widest, reaching 97.35 pum, and there was a perforation. But the fringe of ‘ Panxianshuishi’ was
only 0.85 um. Unlike ‘Xiangyang niuxinshi’ ‘Touh achi’ had no perforation on the pollen surface, and
its surface was relatively smooth with longer stripes. Besides, the pollen grains at flower bud stage were
generally larger than those at full-bloom, and the stripes were wider. Furthermore, at full-bloom stage,
pollen exine stripes of D. kaki were relatively dry and sparse, but at bud stage they were relatively
plump and tight. Moreover, ‘Huazhongxiongzhu’ ‘Xiangyang niuxinshi’ ¢ Zenjimaru’ and ‘Taiwan-
zhengshi’ produced huge pollens. Giant pollen size was about 1.9 times the size of the normal pollen,
accounting for 23.5% on average in the materials observed in this experiment. Cluster analysis of the 17
species of persimmon using UPGMA divided them into five categories and showed their genetic rela-
tionships. [Conclusion] The exine ornamentation of the pollen of Diospyros is significantly different
from that of the four non-persimmon plants, and it is specific and stable. According to the pollen exter-
nal morphology, we can determine whether the pollen belongs to Diospyros. Although the exine orna-
mentation is generally similar among Diospyros species, there are some differences in exine ornamenta-
tion, pollen size and shape, etc.. These differences can use not only for distinction of the six Diospyros
species but also for distinction the 11 cultivars of D. kaki. Due to the different time of pollen collection,
the pollen morphology may be different, and therefore the results obtained in this paper may have limita-
tions in the application. In addition, the existence of giant pollen (2n gametes) has been found in ‘Zenji-
maru’ and ‘Taiwanzhengshi’, indicating that huge pollen is not ubiquitous but only presents in some
varieties of D. kaki. Cluster analysis showed the close relationship between the 17 species of persim-
mon plants. The results show that palynology provides a reliable reference for classifying Diospyros.
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Fig. 1 Comparison of pollen exine ornamentation among Diospyros species and other plants
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torial view; C. Germination furrow; D. Germination hole; E. Pollen exine ornamentation.
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Fig. 2 Comparison of pollen morphology between different species of Diospyros
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Table 1 Pollen characters in Diospyros
A T .. " S8 250K Wik 1K Wik
i e L T TS Bk Jark it AL
Species Pollen shape PxE/um P/E fipe rpe crmina 1z¢ 0
width/nm length/um furrow length/um  aperture/um

T BH Al ITERTE (39.05£2.59)x  1.08+0.12 57.74+3.96 2.96+0.61 31.17+2.98 2.85+0.58
Diospyros spp. Nearly spherical (36.40+4.06)

B JEERTE (43.60£2.68)%  0.95+0.06 61.41+6.91 0.73+0.42 41.26+1.77 5.78+0.25
D. virginiana Nearly spherical (45.70+.42)

HiL¥ blig2 i (32.66+£2.41)x  1.03£0.06 50.40+7.32 0.92+0.65 24.18+1.24 5.36+0.70
D. lotus Nearly spherical (31.74+2.69)

T HEERTE (26.14+0.98)x  1.03+0.05 60.46+10.49 1.78+1.47 22.18+1.86 3.68+0.39
D. oleifera Nearly spherical (25.24+0.97)

b RAR it BRI (28.09+2.12)x  0.97+0.15 57.63+£9.47 0.91+0.75 27.60+0.84 4.71+0.45
D. glaucifolia Nearly spherical (29.42+4.93)

i JEERFE (38.2840.62)x  1.08+0.04 67.96+6.11 1.04+0.25 31.09+1.57 4.25+0.57
D.cathayensis Nearly spherical (35.47+1.36)

HASE R IEERTE (44.5141.94)%  1.02+0.02 82.68+13.62 0.64+0.35 34.59+0.20 6.67+0.45
D. kaki Nearly spherical (43.65+1.42)

FRHAE O HEERTE (46.88+1.80)x  1.05+0.03 97.35+7.39 0.79+0.42 40.38+2.58 5.24+0.87
D. kaki Nearly spherical (44.84+2.63)

iEH BRI (34.65+1.84)x  1.09+0.16 66.85+8.33 0.88+0.47 25.86+3.17 4.08+0.62
D. kaki Nearly spherical (32.32+£5.33)

22 BRI (37.24+737)%  1.25+0.13 82.47+9.29 0.67+0.35 29.35+2.82 4.35+0.61
D. kaki Nearly spherical (29.69+3.49)

BB KA HEERTE (38.76£5.67)x  1.24+0.12 76.96+13.61 0.85+0.43 31.96+7.28 4.59+1.30
D. kaki Nearly spherical (31.22+£3.41)

e R JEERTE (42.38+0.85)x  0.99+0.04 56.87+3.41 1.02+0.79 33.22+1.85 8.13+1.00
D. kaki Nearly spherical (43.08+1.94)
FTER R AR TERIE (30.94+4.52)x  1.00+0.15 84.06+7.76 0.77+0.43 28.88+4.49 3.59+0.24
D. kaki Nearly spherical (31.06+3.29)

B I TR (33.85+4.85)x  1.02+0.12 58.2743.06 0.86+0.14 28.92+3.84 3.98+0.69
D. kaki Nearly spherical (33.18+0.82)

T AE A HEERTE (51.96+2.61)x  1.05+0.04 82.25+5.08 2.10+0.52 43.04+3.71 5.63+£0.57
D. kaki Nearly spherical (49.25+1.68)

JHE\ JEERTE (35.0243.03)x  1.05+0.11 73.45+4.46 1.79+0.19 28.51+1.57 4.16£0.78
D. kaki Nearly spherical (33.74+4.97)

b B2 B Al JLERFE (39.10+8.97)%  1.44+0.32 76.17+9.99 0.96+0.49 33.12+4.89 2.60+0.16
D. kaki Nearly spherical (27.94+7.74)
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1. SR ELUKA 2. 57 AL 3. EBLEF AR 4. /N5, BIIEA 6. 10 CRRE 37, X 2258, W B TLAEAT 9. R rPMER ; 10, W VU RSRBER; 1.
FPRA O AL BRI B, JRIHI: C. W R4 :D. # K AL E. {edpMEESU .

1. Panxianshuishi; 2. Zenjimaru; 3. Shangyuyeshi; 4. Touh achi; 5. Taiwanzhengshi; 6. Shougatsu; 7. Okitsu 22; 8. Yaoxianwuhuashi; 9. Hua-
zhongxiongzhu; 10. Hexidaguoxiongzhu; 11. Xiangyangniuxinshi. A. Polar view; B. Equatorial view; C. Germination furrow; D. Germination hole;

E. Pollen exine ornamentation. . . , N
B3 thEENAE R B SETR
Fig. 3 Comparison of pollen morphology between different cultivars of D. kaki
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Fig. 4 Dendrogram of Diospyros based on pollen characteristics
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Fig. 5 The giant pollen found in the individual persimmon plants
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