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Genetic control in Seedling growth of Phyllanthus emblica Linn.
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Abstract

Phyllanthus emblica Linn. fruits had been collected from 4 populations representative of
Northern part, Central part and Northeastern Part of Thailand (1,1,2 pop. Respectively). This result
was indicated that fruit and seed phenology characteristics of Phyllanthus emblica Linn., size , fruit
weight, seed weight and number of seeds per fruit have been highly significant differences among
populations and within populations, and findings based on data for germinants indicated that the
populations with heavier seeds tended to produce taller seedlings at ten months of age, and produce
diameter at ground level bigger at 11 months of age, have been highly significant differences among
populations and within populations high heritabilities for seedling height growth, variance component
value of all characteristics greater than zero for all population.
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Table 1.:  Phyllanthus emblica Linn. 4 Seed sources

Source Position Altitude(m.)
1 Khun Jae National Park Tambon Maejaedeemai 19°04'45.3"N 099°23'380.0"E - 800
Wiengpapao District Chiang Rai (Cr) 19°05'17.5"N 099°24'63.8"E
2 Hinlab Silvicultural Station Tambon Hinlab 15°70'85.9"N 099°27'07.0"E - 160
Borploy District Kanchanaburi (Kan) 15°70'50.1"N 099°28'12.0"E
3 Khaotakudrang Tample Tambon Takudrang 14°34'16"N 102° 00'42"E - 300

Wangnamkhiew District Nakhon Ratchasima(Nr)  14°34'60"N 102° 00'54"E
4 Samputong National Park Protection Station 16°42'16.5"N 101°55'06.9"E- 200

T. Samputong Chumpae District Khon Kaen (Kk) 16°41'34"N 101°54'14"E
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Table 2.: Mean of Fruit and Seed Characteristics from 15 tree each source

Source fruitlenght ~ fruitwidth ~ Stone Stone weight of weight of  weight of
fruitlength fruitwidth fruit stonefruit seed
Chiang Rai 17.584 19.781 9.816 9.196 4.675 0.5087 0.10736
Kanchanaburi 20.063 22.05 10.455 10.074 6.252 0.684 0.10865
Nakhon Ratchasima 19.6 20.63 11.063 10.494 5.333 0.74 0.1255
Khon Kaen 17.442 18.328 10.291 9.757 3.799 0.575 0.09707
Grandmean 18.672 20.197 10.406 9.8804 5.015 0.627 0.10964

S.E.D 0.0373 0.0379 0.02311 0.0213 5.0146 0.00338 0.001161




Table 3.: Mean of Fruit weight, Sarcocarp and number of seed per Kg.

Source fruit weight (kg.)/ number of seed/ Sarcocarp/

seed weight 1 kg. seed weight 1 kg. fruit weight 1 kg.
Chiang Rai 43.691 55865.92 0.891
Kanchanaburi 57.357 54644.81 0.891
Nakhon Ratchasima 42.325 47619.05 0.861
Khon Kaen 38.765 61728.40 0.848
Total mean 45.757 54644.81 0.875
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Table 4.: Analysis of Variance of Phyllanthus emblica Linn. Fruit and Seed Characters

in between and within Source

Character Between Source Within Source

d.f. Mean square(error)  F.Pr. d.f. Mean square(error) F.Pr.
Fruit length 3 2745.941(1.043) <0.001 56 287.261(1.043) <0.001
Fruit width 3 3643.711(1.076) <0.001 56  359.823(1.076) <0.001

Stone fruit length 3 397.4482(0.4005) <0.001 56 96.8189(0.4005) <0.001
Stone fruit width 3 448.7155(0.3391) <0.001 56  74.0701(0.3391) <0.001
Fruit weight 3 1613.1142(0.5372)  <0.001 56 155.5516(0.5372) <0.001
Stone fruit weight 3 16.328206(0.008586) <0.001 56  2.042250(0.008586) <0.001
Seed weight 3 0.207919(0.001011)  <0.001 56  0.060958(0.001011) <0.001

Number of seed 3 2.5969(0.1901) <0.001 56  2.6658(0.1901) <0.001
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Table .5: Percent and Mean of seed germination from each source
Source Number Number of seed Days

of Seed germination 15 30 45 60 90 120 150 180 210 240 270 300 330 gt
Chiang Rai 8985 2883 19.51 8.14 382 048 0.011 004 O 0 0 0.04 002 002 O 32.09
Kanchanaburi 8945 1409 6.52 404 34 0.6 032 0.18 0.2 0.13 003 003 003 026 O 15.75
Nakhon Ratchasima 8994 1952 6.77 856 493 109 013 012 001 O 0 0.0l 006 002 O 21.7
Khon Kaen 9092 1006 2.83 574 194 041 004 003 O 0 0 0.01 0.04 0.01 0.01 11.07
Mean 36016 7250 889 6.62 352 064 013 009 005 003 0008 003 004 008 0.003 20.13
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Figure 1.: Germination Percent of Phyllanthus emblica Linn.
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Figure 2.: Dgl. mean of Phyllanthus emblica Linn. seedlings from each source and Total mean
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Figure 3.: Height mean of Phyllanthus emblica Linn. seedlings from each source and Total mean
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Table. 6 : Height growth rate of Phyllanthus emblica Linn. seedlings from each source (cm.)

Months Cr Kan Nr Kk Grand mean
1 8.837 5.252 6.219 53 6.701
2 16.933 7.848 11.791 8.82 12.169
3 11.42 6.41 8.21 6.42 8.56
4 3.63 3.13 5.45 4.08 4.21
5 0.69 0.47 0.053 0.34 0.47
6 0.29 0.22 0.21 0.35 0.27
7 -04 -0.36 0.34 0.07 -0.06
8 1.55 1.37 2.01 1.27 1.6
9 4.22 5.59 4.07 5.01 4.56
10 11.67 14.01 12.72 12.52 12.51
11 3.52 4.19 1.78 5.11 3.48
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Figure 4.: Height growth rate mean of Phyllanthus emblica Linn. seedlings from each source
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Table 7. : Diameter at ground level (Dgl.) growth rate of Phyllanthus emblica Linn. seedlings from each

source (mm.)

Months Cr Kan Nr Kk Grand mean
1 0.7671 0.4404 0.6438 0.6339 0.654
2 0.7116 0.5578 0.4636 0.2987 0.515
3 0.6693 0.5438 0.6016 0.3914 0.565
4 0.359 0.343 0.31 0.529 0.382
5 0.447 0.399 0.504 0.448 0.458
6 0.577 0.574 0.433 0.502 0.515
7 0.229 0.356 0.335 0.317 0.3
8 0.243 0.133 0.103 -0.114 0.1
9 0.278 0.274 0.27 0.626 0.359

10 0.258 0.298 0.305 0.426 0.318
11 0.313 0.599 0.455 0.437 0.425

dglgrowth

dglgrowth({mm.)

maonths

Figure 5.: Dgl. growth rate mean of Phyllanthus emblica Linn. seedlings from each source
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Table 8.: Impact of Characteristics for heritability of Phyllanthus emblica Linn. seedlings

Characters Cov.ef. F. pr

Df3 df46 Df1949(res) Df3 df46 df 1(covariate)
Fruit length  Fruit width 0.62 0.92 1.56 <0.001 <0.001 <0.001
Fruit weight Seed weight 0.94 0.98 1.25 <0.001 <0.001 <0.001
Seed weight Number of seed 0.99 1.00 1.07 <0.001 <0.001 <0.001
Fruit weight 15 days germination 0.92 0.99 1.02 <0.001 <0.001 <0.001
Fruit weight 30 days germination 1.0 1.0 1.0 <0.001 <0.001 0.099
Fruit weight 45 days germination 0.98 1.0 1.0 <0.001 <0.001 0.676
Fruit weight Total germination 0.92 0.99 1.02 <0.001 <0.001 <0.001
Seed weight 15 days germination 0.93 0.99 1.04 <0.001 <0.001 <0.001
Seed weight 30 days germination 1.0 1.0 1.02 <0.001 <0.001 <0.001
Seed weight 45 days germination 0.98 1.0 1.0 <0.001 <0.001 0.132
Seed weight Total germination 0.96 1.0 1.09 <0.001 <0.001 <0.001
Number of seed  Total germination 0.96 0.99 1.01 <0.001 <0.001 <0.001
Seed weight 1 month Dgl. 0.94 1.0 1.02 <0.001 <0.001 <0.001
Seed weight 2 months Dgl. 0.89 0.99 1.03 <0.001 <0.001 <0.001
Seed weight 3 months Dgl. 0.91 1.00 1.03 <0.001 <0.001 <0.001
Seed weight 4 months Dgl. 0.96 1.0 1.03 <0.001 <0.001 <0.001
Seed weight 5 months Dgl. 0.97 1.0 1.02 <0.001 <0.001 <0.001
Seed weight 6 months Dgl. 0.97 1.0 1.02 <0.001 <0.001 <0.001
Seed weight 7 months Dgl. 0.98 1.0 1.02 <0.001 <0.001 <0.001
Seed weight 8 months Dgl. 0.96 1.0 1.02 <0.001 <0.001 <0.001
Seed weight 9 months Dgl. 0.98 1.0 1.02 <0.001 <0.001 <0.001
Seed weight 10 months Dgl. 0.99 1.0 1.01 <0.001 <0.001 <0.001
Seed weight 11 months Dgl. 1.0 1.0 1.01 <0.001 <0.001 <0.001
Seed weight 1 month height 0.89 0.99 1.06 <0.001 <0.001 <0.001
Seed weight 2 months height 0.86 0.99 1.03 <0.001 <0.001 <0.001
Seed weight 3 months height 0.84 0.99 1.03 <0.001 <0.001 <0.001
Seed weight 4 months height 0.87 0.99 1.03 <0.001 <0.001 <0.001
Seed weight 5 months height 0.87 0.99 1.02 <0.001 <0.001 <0.001
Seed weight 6 months height 0.87 0.99 1.02 <0.001 <0.001 <0.001
Seed weight 7 months height 0.88 0.99 1.02 <0.001 <0.001 <0.001
Seed weight 8 months height 0.90 1.00 1.02 <0.001 <0.001 <0.001
Seed weight 9 months height 0.94 1.0 1.02 <0.001 <0.001 <0.001
Seed weight 10 months height 0.97 1.0 1.01 <0.001 <0.001 <0.001

Seed weight 11 months height 0.98 1.0 1.01 <0.001 <0.001 <0.001
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