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Morphology and Fertility of Pollen of Avocado (Persea americana miLL.) Hiroaki INOUE, Bunjiro TAKAHASHI and
Kazushi sHIRATO College of Agriculture and Veterinary Medicine, Nikon University, Fujisawa, Kanagawa, 252 Japan

Abstract 1) Studies on the pollen morphology and fertility in four cultivars of Avocado (‘Zutano', 'Bacon’, 'Fuerte’ and
‘Mexicola’) using scanning electron microscope (SEM) and optical microscope were carried out from 1986 to-1987 in Japan.

2) The dried pollen grains were mainly spherical in shape with a thorny or granular surface depending on the cultivars, and
they were binucleate. Based on microscopic observations, no germ pores was delicated on the surface of the pollen grains.

3) The fertility rate during flowering was higher than that before flowering for each cultivar, and it was higher in 'Fuerte’,
followed by 'Zutano', '‘Bacon' and '‘Mexicola' in this order.

4) The size of the pollen grains of all the cultivars ranged from 25 to 72 um in diameter, and the fertile pollen grains were
larger than the sterile (infertile) ones.

5) The number of pollen grains of the fertile pollens reached a peak when the pollen grains moded sizes of 44 um, 39/um, and
37um for “Fuerte", 'Zutano', and 'Bacon’, respectively, and no peak was observed in 'Mexicola'. Additionally, the higher fertility
rate and the larger the grain size of pollen the higher the fruit yield of the cultivars.

Key words Avocado, Pollen fertility, Pollen morphology, Scanning electron microscopy
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Fig. 1 Group of pollen grains of avocado

(‘Fuerte’, x500)
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Fig. 2 Mature (and one immature—arrow)
pollen grain of avocadao (‘Fuerte’, % 300)

Scanning electron microscope photo-

graphs of dry pollen grains

A: Reticulate exine scultpture on pollen sur-
face ('Mexicola') (% 3,000)

B : Spines on pollen surface ('Zutano’)

(%3,000)

C: Spines on pollen surface {‘Bacon’)
(% 3,000)

D: Spines on pollen surface (‘Fuerte’)
(% 2,500)

22}

: Sharp spine projections in oblique later-
al view (‘Fuerte’) (% 10,000)

F: Spine projections in face view (Fuerte')

(% 10,000)
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Fig. 4 Morphology of fertile and sterile pollen
grains (‘Fuerte’)

A: Fertile pollen (x1,000)
B: Sterile pollen (% 1,000}
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Fig. 5 Binucleate pollen grain of avocado
(‘Fuerte’, X 700)

A: Vegetative nucleus, B: Generative nucleus
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Table 1 Percentage of fertile and sterile pollen grains before and at the time of flower opening
‘Mexicola' ‘Zutano' ‘Bacon’ ‘Fuerte’
Before Open Before Open Before Open Before Open
flowering flower flowering flower flowering flower flowering flower
Number of 844 1078 1909 2,908 1032 1,023 1015 1038
observations
Numberofdestile: o5 778 1764 2,880 855 916 983 1,024
pollen grains
Percentage of
fertility 53.0 (%) 77.2 924 99.0 82.8 895 96.8 98.7
Number of sterile
polien; grains 477 300 145 28 177 107 32 14
Percentage of 47.0 (%) 978 76

sterility

1.0 17.2 10.5 3.2 1.3
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‘Mexicola’ ‘Zutano' Bacon’ ‘Fuerte’

Fig. 6 Percentage distribution of fertile and sterile pollen before and flowering opening, in four

cultivars
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Fig. 7 Distribution of pollen size at full bloom as indication of fertility and sterility
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Fig. 8 Pollen tube growth of the stigma in natural condition
A:'Fuerte’ (% 400), B: ‘Fuerte’ (% 1,000),

Table 2 Fruit production per cultivar and tree (1986-'87)

‘Mexicola’ ‘Zutano’ ‘Bacon’ ‘Fuerte'
Kg
No. 1 No. 1 No. 2 No. 1 No. 2 No. 1 No. 2
1986 (19 year-old) 10.8 78.5 735 55.7 45.0 874 100.4
1987 (20 year-old) 154 144.6 120.5 93.6 b6.4 191.6 195.3
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