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Phenology, Floral and Fruit Morphology, and Reproductive Success of

Phyllanthus emblica Linn.
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Phenology, Floral and Fruit Morphology, and Reproductive Success of

Phyllanthus emblica Linn.

Phuangphan Yongrattana, Suwan Tangmitcharoen and Pathum Boonarutee

Abstract

This study was conducted in the dry dipterocarp forest near Sakaerat Environmental Research
Centre, Nakornratchasima Province from October 2003 to September 2004. The results revealed that the
species was monoecious with separated male and female flowers on the same plant. Individual flower
was unisexual, either staminate or pistillate. The flowers were of incomplete structure comprising
calyx and androecium or gynoecium with no corolla. New shoots appeared in January or one month
after leaf shedding. Flowering reached its peak approximately one month after new shoots appeared. The
development of fruit to maturity took approximately eight months. An inflorescence generally
contained an average of 148 flowers, composed of 12 groups containing 10-15 flowers each. The
majority (99%) of flowers within an inflorescence were male. Fruit was a drupe with edible fleshy
outer parts that was a fusion of thin pericarp (or exocarp) and mesocarp. The inner hard layers of the fruit
were endocarp. Mean weight of the whole fruit was 6.0 g. and width was 2.19 cm. and length was 2.0
cm. In general, there were statistically significant differences in fruit weight and size among the six

trees sampled. Reproductive success rate was considered low (0.39).

Keywords: flower, flowering phenology, fruit, Phyllanthus emblic Linn., reproductive success
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Figurel Photographs of new determined shoot (a) and young inflorescences (b). The new determined

shoots produce 2 rows of leaves, and at the same time flowers appear in the axils of young leaves.
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Figure 2 Mean number of length of inflorescences of the four sample trees (Tree no.2, 5, 8, 9). Vertical

bars represent standard errors.
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Figure 3 Flowering phenology of Phyllanthus emblica Linn. of the ten sample trees, showing new determined

shoot stage (a), young inflorescence stage (b), and peak of flowering stage (c)
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inflorescence generally contained 12 groups of flowers and each group consisting of 10-15 flowers.

Majority of flowers within an inflorescence are male flowers with only 1-2 female flowers (arrow).



Table 1 Mean numbers and mean percentages of male and female flowers/ inflorescence of Phyllanthus

emblica Linn. of among four sample trees.

Male flowers/Inflorescence  Female flowers/Inflorescence Total mean
Tree no.

means % means % /Inflorescence

2 126.3 98.4 2.1 1.6 128.4

5 200.3 99.2 1.7 0.8 202.0

8 158.3 99.1 1.4 0.9 159.7

9 99.9 98.3 1.7 1.7 101.6
Overall means 146.2 +£21.6 98.7+0.2 1.7+0.1 1.3+£0.2 147.9+21.6
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Figure 5 Photographs of initial fruit (a), developing fruit (b), and mature fiuit (¢) of Phyllanthus emblica Linn.
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Figure 6 Diagram of (a) male and (b) female flower of Phyllanthus emblica Linn. ovary
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Figure 7 Diagram of cross section of Phyllanthus emblica Linn. ovary consisting of three carpels and six ovules
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Figure 9 Means of fruit size development of six sample trees of Phyitanhus embiica Linn, inthe dry
dipterocarp forest near Sakaerat environmental research centre, Wangnamkaew district,
Nakornratchasima. Vertical bars represent standard errors.

Table 2 Analysis of variance (ANOVA) statistics for various traits of fruits among six sample trees

Sum of Squares df F p-value
Seed weight 917.669 271540 0.000
Whole fruit length 9.823 140.378 0.000
Whole fruit width 17.799 268.081 0.000

Endocarp width 1141 223,502 0.000

5
5
5
Endocarp length 4,639 5 18.540 0.000
5
Number of seeds/fruit 0.03 5 1.161 0.327




Table 3 Means of fruit weight and fruit size of the whole fruit and endocarp among six sample trees. Each
variable in the same column shown by the same letter is not significantly different at » < 0.05 as

determined by Duncan’s new multiple range test.

Treeno. Fritweight () .Whole fruit (cm) | Endocarp (cm)
width length width length

2 6424005 2264001  201°:0.01 1084004  1.15%£0.08
4 690°008  232¢009  2.06°%0.08 111%004  1.08°0.06
5 5024006  206°4009 1.88'£0.09 085010  0.92£0.09
7 525"t005 210008  1.90°£0.09 10044007 0.98°£0.06
§ 77640001 239001 2204001 103001 1.07°¢0.05
9 490"t005  199°t0.07  1.94°:0.09 0.90°£003  1.00°0.07

6.02£005  219£006 200%0.05 100£004  1.04£0.08
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Table 4 Mean number of (female) flowers/inflorescence, number of fruits/inflorescence, number of
fruitsmumber of (female) flowers - Fr/FI, number of ovules/flower, number of (sound) seeds/fruit,
(Sound!) seec/ovule, and reproductive success - RS of Pyiiantius embiica Linn, of threg sample trees,

Number of - Number of Number of Number of
Treeno.  (female) fruitsfinfl.  FUFl ovulesl.  (sound) SO RS
flowers/inf. seeds/fruit

2 2.10 L17 0.56

5 1.70 1.09 0.64

8 1.40 1.40 1.00
Means 1.73+020 1.22+009 0.73+£0.14

371 0.62 0.344

1.92 0.32 0.205

3.76 0.63 0.627
313£061 052010 0392£0.12
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