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Summary

1. In order to determine avocado trees (Persea americana Mill.) flower morphology and ab-
normality percentages in Japan, flowers of the cultivars ‘Zutano’, ‘Bacon’ and ‘Fuerte’ were
studied by scanning electron microscope (SEM) in 1981 ~ 1983.

2. The normal flower was as follows. 1) Perianth number was six. 2) There were nine sta-
mens, three in each of three whorls, each anther with four pollen sacs. The third stamen
whorl had a pair of nectaries attached to each filament. 3) The fourth (innermost) stamen
whorl has changed its function, having evolved into three staminodes. 4) At the flower center
is a primitive pistil.

3. Flower abnormality was most common in the pistil, including no pistil, short style, naked
ovule, curved style, excess style number. The most common pistil abnormality was curved
style, followed by naked ovule and style number, for all three cultivars. The maximum ab-
normality percentages were: Curved style, 87.8% in ‘Zutano’, naked ovule, 35.6% in ‘Fuerte’
more than one style, 11.1% in ‘Bacon’.

4. Stamen number ranged from 1 to 13, usually near the normal 9. Flowers abnormal in
this respect varied among the three cvs. from 11.3 to 30.8% in 1981.

5. Number of perianth parts ranged from 3 to 11, with abnormal numbers usually a little
greater than the normal 6. Abnormal flowers varied from 0.7 to 15.3% in 1982, among the
three cvs.

6. Abnormalities involving these various flower parts were observed in all combinations,
including single flower abnormal for all of: Perianth parts plus stamen number plus style num-
ber plus curved style plus naked ovule.

7. In terms of flowering date, perianth and stamen abnormalities were more common in
early and mid-season flowers, whereas late bloom was associated more often with pistil ab-
normalities.
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Fig. 1. Floral diagram of the avocado flower.
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dinal section of normal flower (‘Fuerte’) (1983). WDRERZR LT, BT WEODHILZ ‘Zutano’ 756

Fig. 3. Scanning electron microscope observation of normal and abnormal pistil types in ‘Fuerte’ cultivazar (1983).
A : Normal pistil (x 25), B : Curved style (x 30), C: Double pistils (x 40), D : Abnormal double pistils with short sty le (x 30),
E : Pistil with naked ovules (x 30), F : Longitudinal section of pistils with naked ovules (x 30), G : Double pistils w7ith naked
ovules (x 30), H : Longitudinal section of double pistil with naked ovules (x 30).
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Percentage distribution of abnormal flowers of different types with reference to the pistil (1981).

Table 1.
Normal flowers Abnormal flowers
Total
. number Percentage distribution with type of abnormal pistil
Cultivar 1 Number (%) Number (%)
° o . Short Naked Curved Double Triple
flowers Non-pistil .
pistil ovules style styles styles
Zutano 591 63 10.7 528 89.3 0.3 0 0.7 87.8 0.5 0
Bacon 1,246 21 1.7 1,225 98.3 0.2 0 2.9 84.0 11.1 0.1
Fuerte 1,188 123 10.4 1,065 89.6 0.2 0.3 35.6 47.5 6.0 0
Table 2. Percentage distribution of abnormal flowers of different types with reference to the stamens (1981).
Total Normal flowers Abnormal flowers
. number . .
Cultivar of Numder (%) Number (%) Percentage distribution with number of stamens
flowers 1 2 3 4 5 6 7 8 9 10 11 12 13
Zutano 493 437 88.7 56 11.3 0O 0 0 0204 323232 — 0209 0 0
Bacon 1,106 765 68.2 341 30.8 0 0 01 0 01 3563119 — 59 2.0 1.0 0
Fuerte 1,356 1,046 77.1 310 22.9 01 01 0101 0 0.1 07 1.1 — 14.145 1.9 0.1

* Normal number of stamens=9.

Table 3. Percentage distribution of abnormal flowers of different types with reference to the floral organ parts (1982).

Normal flowers

Abnormal flowers

Percentage distribution with abnormal fioral parts

Total
number .
Cultivar of Number (%) Number (%) Pistil
f Perianth Stamen  Pistil Pistil with Style Style  Stigma
owers number number number short naked curved number number
ovules
Zutano 2,150 1,313 61.1 837 38.9 0.7 0.9 0.2 0.1 3.7 27.1 6.1 0.1
Bacon 1,820 203 11.2 1,617 88.8 10.7 10.6 0.1 0.1 3.7 49.4 14.1 0.1
Fuerte 4,580 598 13.1 3,982 86.9 1.4 4.6 0.3 0.2 28.0 45.9 6.4 0.1
Table 4. Percentage distribution of flowers with abnormal numbers of pistils and
styles (1982).
Number of pistils Number of styles (one ovary)
Cultivar
0 2 Total 2 3 Total
Zutano 0.2 0 0.2 7.8 0.1 7.9
Bacon 0.1 0 0.1 24.4 0.1 24.5
Fuerte 0.6 0.1 0.7 11.7 0.1 11.8

Normal number of pistil and style=1.
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Table 5. Percentage distribution of abnormal stamen numbers (1982).

Number of stamens

Cultivar

4 5 6 7 8 9? 10 11 12 13 Total
Zutano 0 0 02 02 04 987 03 01 01 0 100
Bacon 0 06 25 26 67 8.3 38 09 06 0 100
Fuerte 01 03 03 06 09 914 32 16 14 0.2 100

“ Normal number of stamens=09.

Table 6. Percentage distribution of abnormal perianth part numbers (1982).

Number of perianth parts

Cultivar

3 4 5 6° 7 8 9 10 11 Total
Zutano 0 0.1 0.1 991 04 0.2 0.1 0 0- 100
Bacon 0 0 0.1 847 4.0 8.0 3.0 0 0.2 100
Fuerte 0.1 0.6 04 973 0.8 0.8 0 0 0 100

“ Normal number of perianth parts=6.
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Table 7. Percentage distribution of abnormal flowers of different types with reference to the combination of

floral organs (1983).

Combination of abnormalities Zutano Bacon Fuerte

No. perianth parts 0.1 0.2 0.1
No. perianth parts+No. stamens 0.2 0.9 0.2
No. perianth parts+No. stamens+No. styles 0.1 0.6 0.2
No. perianth parts+No. stamens+ Curved style 0.3 8.9 0.7
No. perianth parts+No. stamens+ Naked ovules 0 0.5 0.7
No. perianth parts+No. stamens+No. styles+Curved styles 0.1 2.2 0.1
No. perianth parts+No. stamens+No. styles+Naked ovules ‘0 0.1 0
No. perianth parts+No. stamens+No. styles+Curved styles+Naked ovules 0.1 0.8 0.2
No. perianth parts+No. styles 0.1 0.1 0
No. perianth parts+Curved styles 0 2.5 0.3
No. perianth parts+No. styles+Curved styles 0 0.7 0
No. perianth parts+Curved styles+Naked ovules 0 0.2 0.1
No. stamens 0.1 0.2 0.5
No. stamens+No. styles 0 0.2 0.1
No. stamens +Curved styles 0.2 2.1 1.5
No. stamens +No. styles+Curved styles 0.1 0.8 0.3
No. stamens + No. styles+Curved styles+Naked ovules 0.1 0.2 1.1
No. stamens + Curved styles+Naked ovules 0 0.1 2.6
No. stamens + Naked ovules 0 0 0.1
No. styles 3.0 3.9 0.6
Naked ovules 0.3 0.1 1.0
Curved styles 27.3 474 28.4
No. styles+Curved styles 2.3 11.7 2.4
No. styles+Naked ovules 0.2 0.2 0.2
No. styles+Naked ovules + Curved styles 2.0 2.0 6.5
Naked ovules + Curved styles 2.0 2.0 38.0
Other combinations 0.3 0.2 1.0

Total 38.9 88.8 86.9
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