
INTRODUCTION
Hevea brasiliensis is a tropical crop which originated from the Amazon forest, 
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ABSTRACT
Rubber, Hevea brasiliensis is one of the important commodity crops that has 

in the world. The precise use of fertilizers is very important in a rubber nursery 

of the fertilizing cost. This study will assess the suitability of the current fertilizer 

advanced planting materials nurseries. The study was conducted using a complete 
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and dry weight were taken. Tissue analysis was conducted at the end of the study. 

different from other treatments. Compared to established nutrient critical values 

biomass production and comparison of leaf nutrients with critical nutrient value, 

for optimum growth, and precise fertilizer application should be considered to 
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commercially in Malaya (Malaysia was known as Malaya before she gained 

its discovery.   Since then the demand for natural rubber has increased steadily. 

range of desired characteristics through breeding process have been tested (MRB 

Noordin et al.

silty clay loam to silty clay that is yellowish brown to strong brown. The structure 

Malaysia. Trees from these clones are known for their performance, rapid growth 

nutrients for its growth (Shima et al

Advanced planting materials are commonly used in planting programmes 

planted. Usually, plants of the same age with about four to seven whorls are 

planting materials would be important for replacement. However, fertilizer 
recommendations for advanced planting materials are currently not available. 
This study was carried out to assess current fertilizer practice based on nursery 
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trials and to suggest optimum fertilizer application rates for advanced planting 
materials at nursery stage.

MATERIALS AND METHODS

Serdang, Selangor, Malaysia. The study called for the planting of high productivity 

per tree (18.75 kg ha-1 -1

intervals for a period of eight months. The fertilizer application rates were divided 
-1 -1

-1

nd

Particle size distribution was determined by the pipette method (Sheldrick and 

NH4 4  was displaced with 

Response of Hevea Brasiliensis to Fertilizer Rates

TABLE 1 
 Nursery fertilization programme of Hevea for each macronutrient 

Total fertilization rate (kg ha-1

TABLE 1  
 Nursery fertilization programme of Hevea for each macronutrient (duration of eight 

months) 

  Recommended rate  
Age of plant 

(months)  
g/tree  N (g)  P (g)  K (g)  Mg (g)  

2 37.5 0 4.0 1 6.2 3 3.56 0.9 0 
5 37.5 0 4.0 1 6.2 3 3.56 0.9 0 
8 37.5 0 4.0 1 6.2 3 3.56 0.9 0 

Total  112.5 0 12.03  18.69  10.68  2.70  
Fertilizer  grade: 10.7: 16.6: 9.5: 2.4

TABLE 2 
Total fertilization rate (kg ha-1) of compound fertilizer  

(three applications for a duration of 8 months) 
 

Treatment  Each application  
(kg ha-1)  

Total  
(kg ha-1) 

T2 ( 50% recommended rate ) 9.3 8 28.13  
T3 ( 100% recommended rate ) 18.75  56.25  
T4 ( 150% recommended rate ) 28.13  84.38  
*Rate in kg  ha-1  with planting density  of 500 trees  ha-1

.  

 



four replications and study duration of eight months. Data on growth such as 
plant height and girth were taken and nutritional status was analyzed at the end 

sampling was done according to the foliar sampling method adopted by the 

whorl were collected as a leaf sample (Rubber Research Institute of Malaysia 

in 5 mL of sulfuric acid (H 4

and heating was continued for another four minutes. The solution were made up 

RESULTS AND DISCUSSION
The Munchong series soil which is derived from sedimentary rock and shale is 
yellowish brown to strong brown in color. As a highly weathered soil, the particle 

 
The silt content in the soil may indicate the degree of weathering (Anda et al. 

soils as these minerals will became a part of the clay fraction when it is weathered 

n=2

nutrient uptake
nutrient supplied

TABLE 3  
Selected physical and chemical properties of Tropeptic Haplorthox soil (n=2) 

Particle size  Soil   pH a CEC b 
(cmol+ kg-1 ) Clay (%)  Silt (%)         Sand (%)  

Munchong 
Series  

4.10     8.40  59 -63  11 -13  26 -28  

a pH measured in H2 O (1:2.5).
b CEC pH 7 measured in NH4 OAc at pH 7  
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value of about 8.4 cmol  kg-1.  This CEC  value indicates the limited ability 

In terms of growth response, the plant height and girth responded 
0.0705x2 + 3.0327x + 31.468 (Fig. 1) and  y = -0.0023x2 

+ 0.1184x + 2.6129 (Fig. 2) respectively. From the above regression, it can be 
-1 -1 gave 

Response of Hevea Brasiliensis to Fertilizer Rates

Fig. 1: Height response of Hevea brasiliensis towards different rates of fertilizer 
application.

Fig. 2: Relationship between girth of Hevea brasiliensis and rates of fertilizer 
application.



plant growth may be restricted due to the limited growth area. Root penetration 
was restricted in the polythene bag and this may cause plant growth inhibition 
(Mathers et al

adverse effects such as scorching of the leaves and will die if the fertilizer is 

The other growth parameter was biomass production or dry weight of the plant 

y 
TABLE 4

 Biomass production of Hevea brasiliensis in relation to different rates of 
fertilizer application.

Fig. 3: Relationship between total dry weight and different rates of fertilizer application.

TABLE 4 
 Biomass production of Hevea brasiliensis in relation to different rates of fertilizer 

application. 

Dry weight (g)  Treatment  
Leaf  Stem  Root  Total  

T1 ( unfertilized ) 20.49d  42.34d  68.09c  130.91d  
T2 (9.38 kg ha-1 ) 72.10c  83.04c  70.57c  225.71c  
T3 (18.75 kg ha-1 ) 77.63b  94.11b  77.71b  249.45b  
T4 (28.13 kg ha-1 ) 85.53a  108.24a  107.46a  301.23a  
LSD0.05  3.27  4.24  4.41  10.07  
Means (n=4 ) followed by the same letter are not significantly different at 5% significant level by LSD.



= -0.1224x2+ 9.1451x + 135.87 (Fig. 3)
ha-1

of fertilizer may be necessary. Moreover, dry weight and other parameters (height 

Table 5 shows the nutrients content in the tissue of the plant. T4 had 

to higher potassium application as the soil K is low in highly weathered soil 

of the factors to be considered in fertilizer recommendation. Munchong series is 
soil developed from sedimentary rocks, shale and is highly weathered resulting in 

because it is easily leached into the groundwater (Shamshuddin and Noordin 

very important for growth and yield formation and dry matter production (Pervez 
et al.

The magnesium content is also higher in T4 resulting from the application 

Each of the nutrients analyzed was compared to the standard range of 

These critical nutrient values normally have a range which separate the level of 

Response of Hevea Brasiliensis to Fertilizer Rates

TABLE 5
Nutrients content in tissue of Hevea brasiliensis due to different fertilizer 

application rates

TABLE 5 
Nutrients content in tissue of Hevea brasiliensis due to different fertilizer application 

rates 

Nitrogen (N)  Phosphorus (P)  Potassium (K)  Magnesium (Mg)  
Treatment  

% 
T1 ( unfertilized)  2.40c 0.14b  0.63c  0.14b 
T2 ( 9.38 kg ha-1) 3.08b 0.15ab  0.72c  0.16b 
T3 ( 18.75 kg ha-1 ) 3.25b 0.19a  0.88b  0.20b 
T4 ( 28.13 kg ha-1)  3.70a 0.19a  1.02a  0.27a 
LSD 0.05 0.28 0.04  0.09 0.06 
Means (n=4 ) followed by  the same letter are not significantly different at 5% significant level by LSD.  
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potassium and magnesium, were low. From visual observation, some plants show 
(Figs. 4, 

5, 6, 7 and 8). It is totally different in T4, where all the nutrients were in the 

TABLE 6 
TABLE 6  

Leaf nutrient sufficiency range for immature rubber 

Treatment  Nutrient  Analyzed  Literature classification  
T1  N 2.4  <2.70 (deficient)  
  P 0.14  <0.15 (deficient)  
  K 0.63  <0.85 (deficient)  
  Mg  0.14  <0.19 (deficient)  

T2  N 3.08  2.71 - 3.09 (deficient)  
  P 0.15  <0.15 (deficient)  
  K 0.72  <0.85 (deficient)  
  Mg  0.16  <0.19 (deficient)  

T3  N 3.25  3.10 - 3.60 (sufficient)  
  P 0.19  0.18 - 0.25 (sufficient)  
  K 0.88  0.86 - 0 .96 (deficient)  
  Mg  0.2  0.20 - 0.21 (deficient)  

T4  N 3.7  3.61 - 3.90 (excess)  
  P 0.19  0.18 - 0.25 (sufficient)  
  K 1.02  0.97 - 1.40 (sufficient)  
  Mg  0.27  0.22 - 0.28 (sufficient)  

*Nutrient sufficiency level, N -3.10 -3.60, P - 0.18 -0.25, K -0.97 -1.40 , Mg - 0.22 -0.28  
**Literature classification after Noordin (2011 ); RRIM (1990)   
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From these results, it can be concluded that the current fertilizer recommendation 
is not at the optimum level, that is, it is low in potassium and magnesium.
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rates of fertilizer were increased. Nutrient uptake is nutrient content in the plant 

-1 fertilizer applied. However, nutrient 

nutrient to the plant and minimizing nutrient losses from the soil. Nutrient 

and lower above-ground dry matter production (Sariam et al

CONCLUSION
From the data obtained on plant height, girth and total dry weight production, it 

g plant-1

metabolism, photosynthesis in relation to biomass production and partitioning. 
The management of fertilizer application should be revised in order to optimize 

TABLE 7  
Nutrients use efficiency (recovery efficiency) due to different rates of fertilizer application 

Nutrients use efficiency/Recovery efficiency (%) Fertilizer rate 
Nitrogen (N) Phosphorus (P) Potassium (K) Magnesium (Mg) 

9.38 kg ha-1 115.50 16.62 73.30 44.58 
18.75 kg ha-1 67.35 11.64 49.51 30.80 
28.13 kg ha-1 61.73 9.37 46.19 33.47 

 

TABLE 7 

application
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fertilizer rate should be revised and increased from the current rate  that is, from 
18.75 kg ha-1 -1

suggested that further fertilizer trials be carried out before actual recommendations 
are made.
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