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Palynological Study and Cluster Analysis of Mangifera Germplasm
Based on Pollen Microscopic Characteristics
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Abstract: There are about 69 species of Mangifera in the world, and 8 species are mainly distributed in China. The long
history of mango cultivation in China has resulted in many natural hybrids with local characteristics. In the process of
continuous coordinated development with the environment, the appearance of mango, such as branches, leaves and fruits,
has changed to some extent, but its pollen has formed unique morphological characteristics while maintaining genetic
conservatism and stability. In order to further study the taxonomic significance of the pollen morphology of mango
plants and clarify the phylogenetic relationship between mango natural hybrids, this study carried out palynological
research and genetic relationship analysis on mango germplasm based on the microscopic characteristics of pollen, and
observed the pollen morphology and pollen exine ornamentation of 32 mango materials from two species of mango us-
ing scanning electron microscopy. On this basis, cluster analysis was carried out on six quantitative characters of pollen.
The results showed that the pollen of 32 the mango germplasms belonged to N3P4C5 type. The polar view was 3-split
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triangle, and the red view was nearly elliptical. There were three germination grooves, which almost reached both ends;
There were differences in the shape and size of pollen, the width of germination ridge, pollen ornamentation, the density
and size of pollen outer wall mesh among the materials. Stripes or reticular ornamentation and pits were all over the
surface of pollen grains. Most mango pollen belongs to reticular ornamentation. Mesh shapes were diverse, mainly cir-
cular and long, with rough ridges. Mesh distribution density varied among different materials. According to the cluster
analysis of quantitative characters such as pollen grain size, pollen morphology, germination ridge width, mesh size and
mesh density, the 32 mango germplasms could be divided into three groups when the similarity distance was 15. Mango
resources from Southeast Asia, such as Machesu M. indica, Siam Mango M. indica, Ren He Carabao M. indica, were
clustered into one group in the pedigree map, showing certain regional characteristics; Yun Nan Tu Mango M. indica,
Bruce Mango M. indicaand Amemwins No.26 M. indica with narrow germination ridge were divided into one type; M.
persiciformis, collected M. persiciformis and common domestic M. indica. cultivation species were grouped into one
group. The original wild species, Bai Hua M. indica, was grouped with No.1 M. persiciformis, No.2 M. persiciformis,
No.3 M. persiciformis, and No.4 M. persiciformis. The resource had the characteristics of primitive and wild types. This
study would provide palynological basis for the classification, genetic relationship and evolution of mango pollen mor-

phology.
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Tab. 1

Mango materials used in this study

45 Code F 44 F% Germplasm name 45 Code F 44 F% Germplasm name
1 H 467 #i 7= Bai Hua M. indica 17 P 23 5 Gui Re Mango No.23 M. indica
2 Mk 1 5 No.1 M. persiciformis 18 %P1 26 5 Amemwins No.26 M. indica
3 £4% 1 5 Tainong No.1 M. indica 19 z 7 115 Yun Nan Tu Mango M. indica
4 F§iZ3iH 4 5 Nam Dor Mai No.4 M. indica 20 Je IR #F 1~ Long Yan Xiang Mango M. indica
5 4127 Jin Huang Mango M. indica 21 L35 Myahintha Mango M. indica
6 JaBk 2 5 No.2 M. persiciformis 22 4i &7 Bruce Mango M. indica
7 B % W Bk-12 19-26 BaiDong No.19-26 M. persiciformis 23 Jabk 3 5 No.3 M. persiciformis
8 H A k-T2 19-24 BaiDong No.19-24 M. persiciformis 24 + 3 Tu Mango M. indica
9 A k-5 19-16 BaiDong No.19-16 M. persiciformis 25 52 1 5 QiuShi No.1 M. indica
10 185 T k-2 19-3 HengNing No.19-3 M. persiciformis 26 FEHAE 289 5 Gui Re Mango No.289 M. indica
11 T 5 Bk-15 19-13 BaiDong No.19-13 M. persiciformis 27 itk 4 5 No.4 M. persiciformis
12 H A k-15 19-12 BaiDong No.19-12 M. persiciformis 28 % 1% Siam Mango M. indica
13 H A& JmBk-15 19-27 BaiDong No.19-27 M. persiciformis 29 PYZ=% 1" Chok Anand Mango M. indica
14 P 82 5 Gui Re Mango No.82 M. indica 30 {= 1 K Ren He Carabao M. indica
15 ZK7K—"5 Dong Shui No.1 M. indica 31 21 £ A H17 Hong Hua Mango M. indica
16 )5 Machesu M. indica 32 £ 71 Wei Mango M. indica
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Tab. 2 Pollen morphology of different mango germplasms
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No. Variety Polar axis/um Equator axis/pm esh rage ores eanl y crioration Pollen shape

width/um /pum diameter/um

1 AR 24.35+1.22% 24.69+1.52° 0.99 24.26+1.12° 18+2%¢ 0.26+0.10* EERIE
2 w15 22.62+1.32% 25.87+0.98" 0.87 24.76+1.05° 18+1% 0.15+0.02"¢ i BRI
3 BKR15 22.24+1.05% 22.38+1.21° 0.99 23.84+1.03" 16+1° 0.27+0.03* SEERIE
4 PHIES 4T 21.34+1.23% 22.98+1.23° 0.93 22.29+1.08% 19+2% 0.26+0.02° EERIE
50 &M 20.65+0.90%¢ 21.97+1.20% 0.94 21.67+£1.21% 14%1° 0.19+0.03%° IR
6 Jmtk2%5 21.94+1.23%¢ 25.73+0.97° 0.85 23.87+1.30° 16+1°¢ 0.25+0.10*° R BRIE
7 HEHEmRP-TE 1926 19.22+41.21%¢ 20.30+1.02%° 0.95 20.10+£1.17** 21428 0.16+0.06"* iz 94
8  HEHRmHE-Z19-24  18.73£1.02° 22.33£1.03" 0.84 22.00+0.97* 11£1¢ 0.20+0.02° ILERIE
9 EHmMBE-TE19-16  21.83+1.20% 22.16+1.02° 0.99 21.00+£1.11% 10£1° 0.21£0.05%° SEERIE
10 fET M- 19-3  21.83+1.32% 21.38+1.32% 1.02  19.63+0.96** 26+2°%¢ 0.12+0.02% EERIE
11 AZEmBE-TE19-13  18.61+1.03% 21.1041.35%° 0.88 20.13+0.54%° 28433 0.10+0.06° BRI
12 AR 19-12 21.14+1.072 20.68+1.23%0¢ 1.02  20.06+0.68" 20+2°%¢ 0.20+0.07*¢ iz 9IA
13 AR 19-27  19.21£1.09° 20.33+1.22%0¢ 0.94 19.08+0.75% 244200 0.13+0.03% iz 9IA
14 H#TE82 5 17.54+1.22¢ 19.98+1.17% 0.88 18.32+0.78* 201" 0.14+0.06" EERIE
15 HKk—5 22.83+0.97%¢ 23.53+1.09* 0.85 22.13+0.76™ 27434 0.14+0.02% Ja BRI
16 Sy 20.44+1.02°¢ 22.76+1.06" 0.90 20.34+0.85"° 3743° 0.14+0.02% SEERIE
17 #2355 18.90+1.08¢ 24.82+0.98" 0.76 24.04+0.54" 19420 0.16+0.05*° i BRI
18 41265 18.22+1.11% 17.04+0.97>4 1.06 13.77+0.64° 244200 0.20+0.05** EERIE
19 =t 23.44+1.21%¢ 15.05+1.02°¢ 1.56 14.66+0.81° 10+1°¢ 0.32+0.02° KIRIE
20 FIRFD 22.16+1.22% 20.32+1.03% 1.09 19.81+0.75% 24270 0.25+0.07*° EERIE
21 WARIZEL 22.21+1.34%4 22.68+1.16" 0.98 22.15+0.87* 24427 0.16+0.03%** SEERE
22 A 22.4440.97%¢ 22.80+1.09¢ 0.98 14.70+0.69% 151°¢ 0.25+0.08 ILERIE
23 k35 21.37+0.782%4 25.14+1.06° 0.85 22.11+1.02° 1843 0.19+0.02%* Jit BRI
24 i 19.37+0.79°¢ 23.59+0.99° 0.82 22.09+1.13% 27+1%¢ 0.15+0.04° Jii BRI
25 B 15 20.33+0.78% 19.68+1.03% 1.03 17.01+1.08"¢ 2242 0.20+0.05%¢ iz 94
26 TS 289 & 21.60+1.03% 22.74+0.97" 0.95 21.91+0.97® 2517 0.20£0.05%° IEERIE
27  Jmtk 45 21.31+1.02% 24.25+1.06" 0.87 22.89+0.96™ 18+1% 0.24+0.08*° i BRI
28 EF 21.70+1.26%¢ 21.76+1.06™ 1.00 21.31+0.52* 3743° 0.15+0.04%*° EERIE
29 PUZEE 20.35+1.23% 24.01+1.05" 0.85 24.57+1.03* 21+2%%¢ 0.17+0.03%** Jit BRI
30 [SRIEK 22.41+1.24%¢ 23.03+0.89" 0.97 22.69+1.05% 3642 0.16+0.03** iz 94
31 LAEAHL T 21.64+1.22% 23.75+1.21° 0.91 23.17+1.09% 26+2°%¢ 0.19+0.06** iz 94
32 AT 20.58+1.03% 23.63+1.25" 0.87 23.13+0.99™ 13+1° 0.27+0.04*° i BRI

T SR A RN 51308 22 5 .3 (P<0.05 ).

Note: Different lowercase letters after the same column of data indicate significant difference (P<0.05).
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A BEANM; B: MRIMW; C. AGEMIW; D: SMEESUM; 1~32: FlRE4S .
A: Group view; B: Polar view; C: Equatorial view; D: Pollen exine ornamentation; 1-32: germplasm codes.

1 ARERMREMESHBBEARER
Fig. 1 SEM images of pollen morphology in different mango germplasms
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