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Soil Properties, Plant Nutrient Status in Rubber Leaf and Its Growth in Abandoned Paddy
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Abstract

There are large areas of rubber plantation in abandoned paddy field or lowland. This was due to the high price of
rubber during 2003-2011, including farmers in the southernmost provinces. However, it lacks of information about soil
properties and plant nutrient status in rubber leaves that relate to rubber growth and yield. These information are useful for
making decision of planting rubber tree on the area and soil improvement. This research was conducted in 27 rubber
plantations located in Mealand district, Pattani province. The rubber ages were 2-3, 4 and 5-6 years. It was found that most
rubber plantation soils were clay texture. Soil reaction was extremely acid to very strong acid, low fertility, adequate to high of
exchangeable Ca and high of extractable Fe. Most rubber leaf contained low concentrations of N, P, K and Mg, except Ca. Most
micronutrient elements were enough, except Zn. Sulfur, Cu and Zn concentrations slightly increased in older rubber. They

might receive from organic matter that showed higher amount in the older rubber plantation. The growths of rubber tree in

Online open access e-journal : www. natres.psu.ac.th/department/plantScience/sjps/default.htm

Published by Department of Plant Science, Faculty of Natural Resources, Prince of Songkla University. All rights reserved.

For Permissions, please e-mail: nr-sjps@group.psu.ac.th.




Damrongrak et al. (2015)

abandoned paddy rice field were low to medium. Thus, fertilizer application based on soil or leaf analysis should be done,

and physical properties of soil that relate to clayey texture should be improved, especially in the first stage of the plant

growth.

Keywords: soil properties, plant nutrient status, rubber, plant growth, abandoned paddy field
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Table 1 Chemical properties of paddy soil that change for

growing rubber tree.

Rubber age of 2-3 years Rubber age of 4 years Rubber age of 5-6 years

Parameter (n=9) (n = 6) (n=12)

range Mean range mean range mean
pH 4.04-4.86 453 3.63-4.57 4.14 4.19-4.75 4.48
OM (g/kg) 3.7-29.60 12.60 9.80-26.60 12.8 1.00-27.70 13.00
Total N (g/kg) 0.19-1.47 0.63 0.49-1.49 0.64 0.05-1.52 0.67
Avai. P (mg/kg) 1.44-23.18 6.20 1.42-4.55 2.58 0.96-28.52 6.26
Exch. K (mg/ke) 17.94-825.31 121.80 23.94-37.38 29.54 16.17-52.18 32.28
Exch. Ca (mg/kg) 74.84-1,367.81 368.39 82.10-157.38 106.68 77.34-5,511.01 726.09
Exch. Mg (mg/kg) 11.47-193.38 51.37 11.08-30.22 18.40 9.49-539.68 82.13
Avai. S (mg/kg) 9.34-26.44 18.24 10.91-50.78 23.03 9.05-52.60 24.45
Extr. Fe (mg/kg) 8.75-234.63 93.66 15.01-141.34 53.54 5.02-202.36 75.43
Extr. Mn (mg/kg) 0.14-28.08 4.54 0.24-4.35 1.95 0.15-20.13 4.06
Extr. Zn (mg/kg) 0.09-4.52 0.90 0.07-0.37 0.15 0.07-1.73 0.35
Extr. Cu (mg/ke) 0.02-2.73 0.65 0.09-0.46 0.20 0.07-1.07 0.47
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Table 2 Percentage of suitable soil chemical properties of

rubber tree plantation in abandoned paddy field.

Age of rubber tree

Parameter Suitable range

2-3 years 4 years 5-6 years
<45 444 83.3 50.0
pH 4.5-5.5 55.6 16.7 50.0
>55 - - -
<10 333 50.0 333
Organic matter (g/kg) 10-25 55.6 16.7 583
> 25 11.1 333 8.3
Total N (g/kg) 1.1-25 222 16.7 16.7
Avai. P (mg/kg) 11-30 111 0 16.7
Exch. K (mg/kg) > 40 a4.4 0 16.7
Exch. Ca (mg/kg) > 60 100 100 100
Exch. Mg (mg/kg) > 36 a4.4 0 25.0
Extr. Fe (mg/kg) 30-35 0 0 833
Extr. Mn (mg/kg) 24 1.1 5 a7
0
0

Extr. Zn (mg/kg) 04-0.6 111 182
Extr. Cu (mg/kg) 08-1.0 333 25.0
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Table 3 Plant nutrient in rubber leaf that growing rubber tree

in abandoned paddy field.

Rubber age of 2-3 years Rubber age of 4 years Rubber age of 5-6 years

Parameter (n=9) (n = 6) (n =12)
range mean range mean range Mean
N (g/kg) 21.8-30.0 25.30 23.9-278 25.80 20.0-325 25.80
P (g/kg) 1.79-2.81 231 1.75-2.75 2.18 1.71-3.27 244
K (g/kg) 6.03-8.67 7.38 5.74-9.16 7.01 5.57-16.34 8.84
Ca (g/kg) 0.68-2.14 1.70 1.90-15.21 4.10 1.30-20.09 3.44
Mg (g/kg) 0.35-0.73 0.57 0.42-0.65 0.53 0.33-0.92 0.62
S (g/kg) 1.87-2.83 2.32 2.19-2.81 243 2.13-2.79 2.46
Fe (mg/kg) 30.9-66.5 48.3 36.6-308.4 117.6 58.9-430.4 96.1
Mn (meg/kg) 39.8-308.8 184.4 125.2-691.0 424.0 31.2-455.5 251.5
Zn (mg/kg) 3.4-383 20.5 13.8-25.7 198 12.8-36.7 26.1
Cu (mg/kg) 2.4-7.9 5.6 5.0-27.8 12.6 3.8-50.5 12.1

Table 4 Percentage of suitable plant nutrients in rubber leaf

that growing in abandoned paddy field.

Age of rubber tree

Plant nutrient Level

2-3 years 4 year 5-6 years

<33 100 100 100
N (g/kg) 3337

> 37 - - -

<20 22.2 50.0 16.7
P (g/kg) 2.0-2.5 44.4 16.7 333

> 25 33.3 33.3 50.0
K (g/kg) 135-16.5 0 0 0
Ca (g/ke) 6.0-10.0 0 0 0
Mg (g/kg) 20-2.5 0 333 0
Fe (mg/kg) 50-250 333 333 50.0
Mn (mg/kg) 45-150 11.1 16.7 16.7
Zn (mg/kg) 25-150 25.0 16.7 58.3
Cu (mg/kg) 4-20 77.8 66.7 75.0

Table 5 Girth of rubber tree growing in abandoned paddy
field (150 cm. above budding scar).

Girth range Mean
Rubber plantation Interpretation
(cm) (cm)
2-year of rubber plantation (n =30) 7.7-16.1 12.84 low
4-year of rubber plantation (n = 40) 16.5-47.8 28.99 low
4-year of rubber plantation (n =30) 21.0-40.6 33.46 Medium
4-year of rubber plantation (n = 30) 25.0-39.3 32.10 Medium
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