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Fig. 1. Pollen grain culture of early and mid-maturing Asian Pear and European Pear Cultivar 'Shahmiveh’ in
sterile conditions at the pomology laboratory of the Horticultural Sciences Department, Tarbiat Modares
University (30/05/2021)
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Fig. 2. Pollen grain coating using the sputter coater device on early and mid-maturing Asian Pear and European

Pear Cultivar 'Shahmiveh’ with gold in the electron microscopy laboratory of Amirkabir University
(27/04/2022
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Fig. 3. Morphological study of pollen grains of early and mid-maturing Asian Pear and European Pear Cultivars
*Shahmiveh’ using scanning electron microscopy (SEM) at Amir Kabir University (27/04/2022).
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Table 1. Comparison of the mean dimensions and characteristics of pollen grains of early and mid-maturing Asian
Pear and European Pear Cultivars “Shahmiveh”.

T T A I S P

A P/B) e ©) )l e Jsb
NER ® . (Lm) (um)

. (um) . Equatorial i Length

Cultivars . Polar axis . Recess Protrusion
Ratio p/e ) axis A fu furrow

n (um) Urrow ITow

KS6 1.85bc 22.72a 42.06ac 0.28b 0.24c¢ 32.23b
KS7 1.73bc 22.37a 38.57dc 0.20cd 0.10e 33.83b
KS9 2.10b 21.59a 45.27a 0.27bc 0.19d 33.95b
KS10 1.81bc 23.58a 42.52a 0.38a 0.28b 34.38b
KS11 1.51c 23.77a 35.86d 0.12de 0.36a 27.69¢
KS13 1.83bc 22.99a 41.90ac 0.41a 0.22cd 32.17b
KS14 1.97b 23.08a 45.39a 0.12de 0.26bc 39.42a
ogaoolls 2.55a 15.82b 39.73¢ 0.09¢ 0.19d 32.45b

e Joline B pas 5l GLES gt b o S e g >

Common letters in each column indicate non-significant differences.
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Fig.4. Pollen grain morphology (left x2000, middle x2500) and exine pattern (right x20000) of early and mid-

maturing Asian Pear and European Pear Cultivars ‘Shahmiveh’ including KS7(A), KS9 (B), KS10 (C),
KS11 (D), KS13 (E), KS14 (F), "Shahmiveh’ (J), KS6 (H).
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Table 2. Germination percentage of pollen grains of early and mid-maturing Asian Pear and European Pear
Cultivars 'Shahmiveh’ after 2 months at 4°C.

S EHI RS el
Germination (%) Cultivars
96.98a KS7
85.78¢ KS6
93.66ab KS9
86.56¢ KS10
91.69abc KS11
95.75a KS13
78.43d KS14
88.23bc Shahmiveh

el o cixe WS pas 5l lis gt o 50 S i g >
The common letters in each column indicate no significant difference in meaning.
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Table 3. The effect of different temperatures and storage durations on pollen germination in laboratory conditions
for some early and mid-maturing Asian Pear (Pyrus serotina Rehd.) and European Pear (Shahmiveh)

cultivars.
ol R
treatments RSy e
Germination of cultivars (%)
sl
S by <5
o S l>a%s Shahmiveh ~ KS14  KS13  KSI1 KS10 KS9 KS7 KS6
Culture time Storage
temperature
x 3 B 8.17f 9.58¢ 66.75d 9.58g  4.67h 7.00gh 15.83f 81.25¢
Je 3.58g 13.50f 78.75¢ 11.67fg 10.25g 87.08c 51.88¢c 62.92f
L= 0.25h 0.92h  0.00e 0.00h 0.001 0.00i  0.00g 0.00g
3; IR 20.42¢ 17.58¢ 76.25¢ 13.67f 2533f 9.67g 19.88d 82.67c
Je 23.17d 25.17d  79.00c 20.50e 45.63¢ 90.33b 57.92b 67.08¢
Lo 0.50h 3.33h  0.00e 0.00h  2.42hi 0.581 0.17g  0.25g
3; F3C 36.17¢ 29.67c  79.00c 25.00d 30.00e 24.33¢ 22.88d 86.67b
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36.67b

8.58¢

36.25b
47.17a

17.50e

88.17b

1.00e

88.75b
93.42a

1.08¢

39.17b

0.33h

32.92¢

78.38a

1.42h

52.17b

10.67¢g

37.75d
61.58a

29.42¢

96.50a

4.75h

38.13d
97.75a

12.75¢

56.88b  73.75d
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The Study on the Pollen Morphology and the Effect of Temperature and
Storage Period on Pollen Germination of the Early and Mid-maturing
Asian Pear (Pyrus serotina Rehd.) and European Pear (Pyrus communis L.)
cv. Shahmiveh’
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The long-term preservation of pollen is very important for breeding purposes, ensuring the
pollination of fruit tree orchards, and germplasm exchange. Therefore, the purpose of this
research was to investigate the morphology of pollen grains, and the effect of temperature and
duration of storage on the survival and germination of some Asian and European pear cultivars
pollen also was explored. Morphological characteristics of pollen grains were examined using
scanning electron microscopy in a completely randomized design with 3 replications, showing
significant differences at a one percent probability level in the polar axis (P), equatorial axis
(E), furrow length, ridge width, and furrow depression between cultivars. The changes in the
polar axis length ranged from 15.82 to 23.77 micrometers, and the equatorial axis length ranged
from 35.86 to 45.39 micrometers, which can help identify cultivars. Moreover, the germination
of mature pollen grains under laboratory conditions after 3, 6, 9, and 12 months of storage at
three temperatures of 24°C, 4°C, and -20°C showed that with increasing storage time, the
germination percentage of all treatments significantly decreased. The percentage of pollen
germination after 12 months of storage under room temperature treatment was almost zero, and
they lost their viability faster than at -20°C and 4°C, the cultivar KS9 had the highest
germination percentage (87.08) at refrigerator temperature, followed by cultivar KS6 with a
germination percentage of 81.25 at freezer temperature (-20°C), and cultivars KS13 and KS7
also had the highest germination percentage at 4°C. Therefore, for breeding purposes,
germplasm preservation and hybridization between varieties flowering at different times of the
year, KS9, KS6, KS13, and KS7 varieties can be used.

Keywords: Asian pear, Exin pattern, Pollen grain storage, SEM, Viability.



