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Studies on Root Distribution of Rubber Tree by Using P32
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Abstract

Root distribution of rubber tree was investigated
by using P32, This study aimed to assess a position and
density of active feeder roots to clarify where fertilizer
should be applied for improving efficient use of ferti-
lizers. Experiments were carried out in immature and
young mature tree grown on Kohong series soil (Coarse —
loamy, Kaolinitic Typic Paleudults). The fertilizer
as P32 carrier solution was injected into the soil in
between row of rubber at 100 and 150 cm away from the
base of the tree with 15, 30 and 45 cm depths from soil
surface for the immature trees of 4 — 5 years old and at 200,
300 and 400 cm from the tree with the depth of 15 and

30 cm for the young mature trees (10-11 years old).
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The doses of P32 application were 3,000 and 6,000
microcurie per tree for the immature and young mature
tree respectively by injecting into the soil with 10 holes
per tree at 5 holes each side of the tree. Each hole was
25 cm apart. Leaf samples were taken at 15, 30, 45 and
60 days after p32 application for determining the beta
radioactivity of P32

Results showed that there were denses and large
amount of active feeder roots at 100 cm from the tree
in the 0-15 cm soil depth for the immature rubber.
For the young mature trees, the density and amount of
active feeder roots were found at 300 cm from the tree
with the same depth as in the immature rubber tree.
It is, therefore, recommended that an area where fertilizer
should be applied for the efficient use, is approximately
at 100 and 300 cm from the tree for the immature tree
of 4-5 years and young mature tree of 10-11 years old,
respectively. In case of less moisture on the soil surface,
planters are suggested to apply the fertilizer in a narrow
strip with a shallow depth of about 10-15 cm, forking

is then necessary to corporate the fertilizer into top soil.

Key words : fertilizer application, root distribution of

rubber tree, p32
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Table 1. Fertility and moisture content of soil at P32 injection in Experiment 1.
Exchangeabl e cations Available
Soil depth Moisture H (meq/100 g) C.E.C. O.M. (ppm)
(cm) content p (meq/100 ) "
cm me

(%) 1:2  catt Mgttt okt vIve ’ P K
0-15 12.8 4.0 0.81 0.25 0.18 6.38 1.72 39 11
15 - 30 12.4 3.8 0.33 0.09 0.15 6.08 1.39 7 9

Table 2. P32 contents (dpm X 103) in rubber leaves at 15, 30, 47 and 73 days after injection of P32 solution in Experiment 1.

Leaf sampling after Distance from

32

P~“ contents (dpm X 103)

P32 injection rubber tree Depth from soil surface (cm) Average
d
(day) (em) 15 30 45
B 100 2.480 2.098 1.250 1.909
150 1.769 1.572 0.424 1.255
Tr. mean 2.124 1.835 0.787 1.582
Sig. diff. NS, C.V. = 90.2%
30 100 9.866 8.151 6.877 8.298
150 8.263 7.081 3.700 6.348
Tr. mean 9.064 7.616 5.288 7.323
Sig. diff. NS, C.V. = 72.5%
s 100 21.164 10.375 20.313 17.285
150 18.749 13.763 5.346 12.619
Tr. mean 19.958 12.069 12.830 14,952
Sig. diff. NS, C.V. = 72.9%
2 100 17.475 18.757 27.165 21.132
150 18.651 16.763 6.634 14.016
Tr. mean 18.063 17.760 16.899 17.574
Sig. diff. * C.V. = 49.8%

L.S.D. 0.05 for distance from rubber tree = 6.676.
L.S.D. 0.05 for distance from rubber tree x depth from soil surface

11.563.
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Table 3. Percentage of active feeder roots of rubber tree at the depth of 15, 30 and 45 cm (Experiment 1).

Leaf sampling Distance from

(%) Amount of roots at the soil depth *

after P32 injection rubber tree (cm)
(day) (cm)
15 30 45
15 100 25.85 21.87 13.03
150 18.44 16.39 4.47
30 100 22.45 18.55 15.65
150 18.81 16.12 8.42
47 100 23.59 11.56 22.64
150 20.90 15.34 5.96
73 100 16.57 17.79 25.76
150 17.69 15.90 6.29

* Calulated from P32 contents (Table 2).
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Table 4. Moisture content of the soil during experimentation at the depth of 0-15 and 15-30 cm (Experiment 2).

107

. . percentage of soil moisture content
Soil sampling date B
(oven dry basis)

0-15 cm 15-30 cm
The day of P2 injection (25/7/90) 14.3 13.1
15 days after P32 injection (10/8/90) 12.3 9.6
30 days after P2 injection (25/8/90) 20.1 17.6
45 days after P2 injection (10/9/90) 19.3 18.8
60 days after P2 injection (25/9/90) 13.6 20.3

*
Mean of composite sample from 10 sampling points at random from the experimental area.

Table 5. P:"2 contents (dpm) in rubber leaves at 15, 30, 45 and 60 days after P32 injection in Experiment 2.

P32 contents (dpm)
Leaf sampling Distance from N 1 eurt:
after P”“ injection rubber tree epth from soil surface (cm) Average
(day) (cm) 15 30
200 352 346 349
15 300 171 292 232
400 319 310 314
Tr. mean 281 316 298
Sig. diff. NS, % C.V. = 57.6
200 953 655 804
30 300 1,166 1,359 1,262
400 758 1,015 886
Tr. mean 959 1,010 984
Sig. diff. NS, % C.V. = 43,6
200 4,067 3,796 3,932
45 300 4,960 5,612 5,286
400 4,279 3,947 4,113
Tr. mean 4,435 4,452 4,444
Sig. diff. NS, % C.V. = 49.8
200 10,687 10,051 10,369
60 300 14,830 12,088 13,459
400 12,278 15,124 13,701
Tr. mean 12,598 12,421 12,509

Sig. diff. NS, % C.V. = 37.5




a o a
108 NINITITIMINBAT ﬂ'n 9 WHEMAL-FINAL 2534

Table 6. Percentage of active feeder roots of rubber tree at the soil depth 15 and 30 cm in the mature tree plantation in Experiment 2.

Leaf sampling Distance from (%) Amount of roots
after P32 injection rubber tree Soil depth (cm)
(day) (cm) 15 30
200 19.66 19.33
15 300 9.55 16.31
400 17.82 17.32
200 16.14 11.09
30 300 19.74 23.01
400 12.83 17.19
200 15.26 14.24
45 300 18.60 21.05
400 16.05 14.80
200 14.24 13.39
60 300 19.76 16.10
400 16.36 20.15

Table 7. P32 contents in rubber leaves after injection of P32 solution at different depths of soil in pre-experiment of mature rubber trees

in late 1989 (Khlong Thom Rubber Experiment Station).

Leaf sampling taken Distance from P32 contents (dpm)at
after injection rubber tree the soil depth' Average
(day) (cm) 0-15 cm 1530 cm 3045 cm
15 200 244 225 125 198
(14/10/89) 250 248 262 62 190
30 200 1,016 828 430 758
(29/10/89) 250 1,200 1,186 422 936
45 200 1,385 512 872 923
(13/11/89) 250 1,119 1,092 1,235 1,149
60 200 2,863 1,964 1,131 1,986
(28/11/89) 250 3,980 3,189 2,916 3,364
12,061 9,258 7,193

*
Mean of 5 replications not statistical analysis.
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Table 8. Percentage of active feeder roots of rubber tree at different soil depths in the pre-experiment of mature rubber tree in Iate 1989 (Khlong

Thom Rubber Experiment Station).

Leaf sampling taken Distance from (%) Amount of roots at the soil depth (cm)
after injection rubber tree
0-15 15-30 30-45
(day) (cm)
15 200 20.92 19.30 10.72
(14/10/89) 250 21.27 22.47 5.32
30 200 19.99 16.29 8.46
(29/10/89) 250 23.61 23.34 8.31
47 200 22.29 8.24 14.03
(13/11/89) 250 18.00 17.57 19.87
60 200 17.84 12.27 7.05
(28/11/89) 250 24.82 19.88 18.18
Average 21.09 17.42 11.49
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