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Abstract: [Objective] Morphological characteristics of pollen grains of different cherry germplasm re-
sources were observed under a scanning electron microscope. The similarities and differences in pollen
among different germplasm resources were analyzed, so as to provide a scientific basis for the identifi-
cation of different cherry germplasm resources. At present, scanning electron microscopy (SEM) tech-
nology has opened up a new perspective for the study on pollen structure with its excellent high resolu-
tion and the ability to observe three-dimensional morphology. It can observe the microscopic character-
istics of the surface of cherry pollen grains in detail, including complex surface decoration, pore struc-
ture and microscopic structure of pollen walls. Therefore, this technology is chosen to observe the mor-
phological characteristics of pollen grains in the experiment. [Methods] Pollen grains of 17 cherry
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Beijing, Academy of Agriculture and Forestry Sciences were selected for the experiment, which were as
follows: Summit, Sunburst, Caihong, Rainier, Brooks, Mashad Black, Santina, Russian 8, Minie Royal,
Royal Lee, Chelan, Katalin, Tieton, 7-2-9, 7-5-30, Duiying and Landing 1. During the blooming period
of cherries, the pre-bloom flowers were collected, the anthers were completely peeled off with small
tweezers, placed in a sulfuric acid paper box, and irradiated with a desk lamp to help loose powder.
Then the dried pollen was collected in a bottle of Xilin, stuffed with rubber plugs, labeled and stored in
a refrigerator at —20 °C for later use. The experiment was conducted in the electron microscope room of
the Institute of Food Science and Technology, CAAS. First, a cotton swab was dipped into a sample of
dried pollen grains, and they were gently flicked on the sulphate paper, and appropriate amount of pol-
len was taken with 1 cmx1 cm double-sided conductive tape, and then affixed to the metal platform and
gold-plated in the Eiko IB5 Ion Coater ion spater. Finally, the pollen grain morphology of 17 cherry
germplasm resources was observed under the Hitachi SU-8010 scanning electron microscope. The popu-
lation status of pollen grains was photographed and observed under the field of view of 500x, and 20
pollen grains were selected from each cherry germplasm resource to investigate the uniformity of pol-
len. Image J was used to measure the polar axis length (P) and equatorial axis length (E) of selected pol-
len grains respectively and the polar equatorial ratio (P/E) was calculated. The polar erythroid ratio indi-
cates the shape of pollen grains, P/E>2 indicates that the pollen grains are ultra- elliptic shape, and
1.14<<P/E<C2 indicates that the pollen grains are elliptic shape. The pollen grains of 17 cherry germ-
plasm resources were cluster analyzed and the correlation between pollen uniformity and polar axis
length was analyzed. In addition, the individual morphology of pollen grains of 17 cherry germplasm re-
sources was photographed and observed under a field of view of 1500x, and the related traits of pollen
grain outer wall pattern were investigated and recorded, which were stripe width, stripe spacing, stripe
slope, stripe clarity and stripe density. [Results] Among the 17 cherry germplasm resources, Landing 1
had the highest pollen uniformity (87.34%). The pollen uniformity of Katalin was the lowest (50.04%).
Except for Chelan, Katalin, and Tieton, the pollen uniformity of the other 14 cherry germplasm resourc-
es was above 70%. Meanwhile, the polar axis length of pollen grains of 17 cherry germplasm resources
for testing was 41.53-48.57 um. The equatorial axis length was 21.30-25.29 um. The polar declination
ratio was 1.67-2.17. The appearance of pollen grains was mostly elliptic shape or ultra-elliptic shape, of
which 12 germplasm resources were ultra-elliptic shape. By observing the morphology of pollen grains
under a scanning electron microscope, it was found that most of the pollen grains were elliptical on the
equatorial plane, and 3 germination channels were observed in the polar axis direction with circular dis-
tribution, belonging to N;P,Cs type pollen. These germination grooves extended to both ends of the pol-
len, but no joint grooves were formed in the polar region. The outer wall pattern was striped, and there
were obvious differences in stripe width, spacing, slope, clarity, and outer wall hole density among dif-
ferent germplasm resources. [Conclusion] In the tested cherry germplasm resources, there were 14 pol-
len uniformity greater than 70%. Concurrently, a significant positive correlation was observed between
the pollen viability and the length of the polar axis in 17 cherry germplasm resources. The morphologi-
cal characteristics of pollen grains can be used as a basis for different cherry germplasm resources.
Scanning electron microscopy is crucial for the classification and phylogeny of cherry. Analyzing the
morphological characteristics of pollen grains enables the effective distinction of cherry germplasm re-
sources, as well as the revelation of their interrelationships. The study of these characteristics provides a
basis for genetic research, and also helps to explore the genetic mechanisms that control pollen morphol-

ogy. However, there are still few reports on the systematic identification and classification of different
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cherry germplasm resources based on morphological characteristics of pollen grains, and further studies

are needed.

Key words: Cherry; Germplasm resources; Pollen; Scanning electron microscopy (SEM)
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Fig. 1 Seventeen cherry germplasm resources' pollen uniformity
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Fig.2 Cherry pollen in equatorial view

Table 1 Pollen size indicators of seventeen cherry

germplasm resources

R HRAA AREKE  PE
Cultivar Polar axis Equatorial axis ~ Polar ax.ls/ )
length/pum length/pum Equatorial axis
5% K45 Summit 45314382 ¢ 22.29+2.59 cdef 2.06+0.28 ab
#4F Sunburst 45.95+3.19bc  22.33+1.66 cdef 2.07+0.20 ab
FML Caihong 47.73£2.34 ab  22.99+2.15 bede 2.09+0.22 ab
7 JE Rainier 4476214 ¢ 22.04+1.88 cdef 2.04+0.19 ab
Ai & it Brooks  45.95+3.38 ab  22.99+1.49 bede 2.01+0.22 abe
st 47.78+1.83 cd  22.64+1.43 cdef 2.12+0.16 ab
Mashad Black
4L Santina 44.46+4.01 bc  24.42+3.27ab  1.85+0.30¢
% J\ Russian 8 4593+3.44bc  22.61£1.86 cdef 2.05+0.25 ab
%7 ¥ Minie Royal 45.85+1.61 cd 23.60£1.41 bc  1.95+0.16 be
W% Royal Lee  44.59+2.54 de  21.82+2.15def 2.07+0.24 ab
ZZ#k Chelan 42274299 cd 21.30£1.90f  2.00+0.24 abc
¥4 5k Katalin 4389+3.78 ¢ 22.76+2.69 cdef 1.95+0.26 be
2 5. Tieton 41.53+4.02¢c  2529+2.80a  1.67+0.29d
7-2-9 48.5742.49a  22.52+42.13 cdef 2.17+0.23 a
7-5-30 44624274 cd  23.23+224bed  1.94+0.20 be
X # Duiying 46.34+2.41 abc 22.56+1.73 cdef 2.06+0.19 ab
22T 15 Landing | 44424589 cd  21.59+2.48 ¢f  2.09+0.41 ab

¥ :Duncan 35 VERTES , AN A RHMRZE 7, p<0.05.
Note: Duncanps multiple test, different letter indicated the significant

difference at p<<0.05 level.
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Fig. 3 Seventeen cherry germplasm resources cluster analysis
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Table 2 Correlation analysis of pollen uniformity and

polar axis length in seventeen cherry germplasm resources
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TEK #EFFE Pollen Uniformity  76.019.02
0.271 0.032
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Fig. 4 Correlation analysis of pollen uniformity and polar

axis length in seventeen cherry germplasm resources
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1, 2, 3. Summit; 4, 5, 6. Sunburst; 7, 8, 9. Caihong; 10, 11, 12. Rainier; 13, 14, 15. Brooks; 16, 17, 18. Mashad Black; 19, 20, 21. Santina; 22, 23,
24. Russian 8; 25, 26, 27. Minie Royal; 28, 29, 30. Royal Lee; 31, 32, 33. Chelan; 34, 35, 36. Katalin; 37, 38, 39. Tieton; 40, 41, 42. 7-2-9; 43, 44, 45.
7-5-30; 46, 47, 48. Duiying; 49, 50, 51. Landing 1. 1, 4, 7, 10, 13, 16, 19, 22, 25, 28, 31, 34, 37, 40, 43, 46, 49 are images captured of pollen grain un-
der 500x; 2,5, 8, 11, 14, 17, 20, 23, 26, 29, 32, 35, 38, 41, 44, 47, 50 are images captured of individual pollen grain under 1500x; 3, 6, 9, 12, 15, 18,
21,24, 27,30, 33, 36, 39, 42, 45, 48, 51 are images captured of individual pollen grain under 2250x.

5 17 B MRERIHER FERREBES

Fig.5 Scanning Electron Microscopy (SEM) study of pollen morphology in seventeen cherry germplasm resources
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Table 3 Analysis of correlated traits of pouteran exine sculpture in seventeen cherry germplasm resources

LY TERRLIZAR LU IR LA HRLRIE FEUHME gLE
Cultivar Pollen shape Stripe width Stripe spacing Stripe slope Stripe clarity Pixel density
S AR ERTE 7 7 THAEZEX i N
Summit Perprolate Small Small Slightly crossed Visible Small
R A ERIE N 7N X i N
Sunburst Perprolate Small Small Crossed Visible Small
L EKERIE 2N 2N AT Y& N
Caihong Perprolate Small Small Parallel Visible Small
HE ECERTE 2N N THAHAEX i N
Rainier Perprolate Small Small Slightly crossed Visible Small
A& et (RS2 & & A 22X ISR i
Brooks Perprolate Medium Medium Slightly crossed Very visible Medium
Ay AR ERTE & g THA X Ak I N
Mashad Black Perprolate Medium Medium Slightly crossed Very visible Small
FREEUR WERIE 2N & AT LR /I
Santina Prolate Small Medium Parallel Visible Small
CiUAN (SR SEN 2N & A A i N
Russian 8 Perprolate Small Medium Slightly crossed Visible Small
PRI KIRIE e & AT Ak da 7N
Minie Royal Prolate Medium Medium Parallel Very visible Small
A BRI N & AT IR ER 7N
Royal Lee Perprolate Large Medium Parallel Very visible Small
= AR ERTE 7 7 AT iR N
Chelan Perprolate Small Small Parallel Visible Small
R KERIE & g AT IR R /I
Katalin Prolate Medium Medium Parallel Very visible Small
e Kak A A A7 Wi N
Tieton Prolate Small Small Parallel Visible Small
7-2-9 BRI 7B & ALX ] Sk N
7-2-9 Perprolate Small Medium Slightly crossed Visible Small
7-5-30 KERIE N %N TAZEX i N
7-5-30 Prolate Small Small Slightly crossed Visible Small
X (SR SEN & i A A X Api W PN
Duiying Perprolate Medium Medium Slightly crossed Very visible Large
BN, ECERTE 2N N FAT LR %N
Landing 1 Perprolate Small Small Parallel Visible Small

JE FRIE A\ R SE R 7-2-9.7-5-30 F1 =T 1
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P4 RGN 0 KB AR R . BOREE
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SR SCFL B R
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AR, 4 T B RO BOR R BE TR T 4R s 1
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