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SUMMARY
The basal stem rot (BSR) disease of oil palm due to Ganoderma fungus is seriously threatening oil palm plantation
in Malaysia and Indonesia, as well as part of Africa. Its increases with time and replanting cycles and therefore
impact the profitability of the commodity. Ganoderma infection is widespread in mineral, peat, acid sulphate soils,
etc. Mineral nutrition management on peat soil is undoubtedly an important factor to optimizing the nutrition
balance of palms to producing high yield. However, it has been reported on many crops that mineral or organic
fertilizers could affect the incidence of the diseases. Generally while some nutrients are favorable for the
development of diseases, others seem to provide some protection to the plants. It is known that the equilibrium
chemical composition in plants affect their resistance to pest and disease. Reports also mentioned that the change in
soil mineral nutrition levels and balance due to fertilizer applications could also affect the soil microbial
development, including pathogenic microbe. Here we report the results of a long-term field trial using NPK (3x3x3)
fertilizer with 3 replicates was conducted during the period of 1999-2012 in a Ganoderma endemic area on peat soil
in Riau-Indonesia. The objective of this study was to assess the impact of mineral fertilizer application on
Ganoderma incidence on mature oil palm as well as on their productivity. The incidence of Ganoderma infection
was observed regularly in the field by counting the number of dead palms in the treatment plots. The results
indicated that the application of Phosphorus (P) and Nitrogen (N) fertilizers increased significantly the percentage
of Ganoderma incidence; while the application of Potassium (K) fertilizer did not give a significant effect. Based on
cumulative 14 years (1999 – 2012) observation the control (without P), the application of 0.45 kg P 2O5/palm/year
and 0.90 kg P2O5/palm/year increased the percentage of Ganoderma incidence 190 % and 240 % respectively. For
N fertilizer treatments, the application of 0.69 kg N/palm/year and 1.38 kg N/palm/year increased the percentage of
Ganoderma incidence by16 % and 18 % respectively compare to control (without N). The estimated yield loss due
to Ganoderma incidence recorded during observation (cumulative 1999-2012) on P treatments varied from 6 to 15
ton/ha (0.5 to 1.1 ton/ha/year) and for N treatments varied from 9 to 12 ton/ha (0.7 to 0.9 ton/ha/year) respectively.
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INTRODUCTION
The basal stem rot (BSR) disease of oil palm due to Ganoderma fungus is seriously threatening oil palm
plantation in Malaysia and Indonesia, as well as part of Africa with significant yield losses through direct loss of
stand, reduce yield of infected palms. Generally, BSR increases with time and replanting cycles impacting the
profitability of the commodity. Ganoderma infection is widespread in mineral, peat, acid sulphate soils, etc (Idris A
S et al., 2001).
Mineral nutrition management on peat soil is undoubtedly an important factor for optimizing the nutrition
balance of palms to produce high yield. It has been reported in many crops that mineral or organic fertilizers could
affect the incidence of diseases. Generally there are nutrients are favorable for the development of diseases, while
others seem to provide some protection to the plants. Mohd Tayeb D. et al. (2003) reported highest incidence of
Ganoderma occurred when the nitrogen and phosphorus levels were highest. The application of mineral fertilizers in
different amount and form not only affect the growth and composition of the plant directly but also has profound
effect on microbial activity in the soil and rhizosphere and plant tolerance to root pathogen (Marschner, 1995).
Aciego et al. (2009) and Rousk et al. (2009) reported soil pH has marked effects on microbial biomass, community
structure and response to substrate addition, where at low soil pH, fungal species were more dominant in the
microbial community.
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MATERIAL AND METHOD
The trial was conducted in the field from 1999 to 2011 on peat soil (Typic Tropohemist) in Riau-Indonesia.
The planting material was DxP Socfindo planted in 1992 (density 143 palms/ha). The treatments used were: 1).
Nitrogen (N), where N0 = 0 kg N/palm/year, N1 = 0.69 kg N/palm/year (1.5 kg Urea/palm/year) and N2 = 1.38 kg
N/palm/yr (3.0 kg urea/palm/year). 2). Phosphorus (P), where P0 = 0 P 2O5/palm/year, P1 = 0.45 kg P2O5/palm/year
(1.5 kg Rock Phosphate/palm/year) and P2 = 0.90 kg P 2O5/palm/year (3.0 kg Rock Phosphate/palm/year) and
Potassium (K), K0 = 0 kg K 2O/palm/year, K1 = 1.5 kg K 2O/palm/year (2.5 kg MOP/palm/year) and K2=3.0 kg
K2O/palm/year (5.0 kg MOP/palm/year). An incompletely confounded factorial design with 3 replicates was
employed. Homogenous fertilizers (CuSO4, ZnSO4 and HGFB) were applied yearly according to the dosage
recommended based on foliar analysis. The incidence of Ganoderma infection was observed regularly in the field
by counting the number of dead palms in the treatment plots. The census for Ganoderma incidence was conducted
for all palms in every plot (49 palms/plot).
RESULTS AND DISCUSSION
Mineral Nutrition and Ganoderma Incidence
The result showed that, in general, the application of P fertilizer gave significant increasing number of dead
palms due to Ganoderma attack (p-value < 0.01). During the observation period (1999-2012), the cumulative
number of dead palms due to Ganoderma infection observed on P0, P1 and P2 was 30 %, 53 % and 73 %,
respectively. Compared to control (without P application), the application of 0.45 kg P 2O5/palm/yr (P1) and 0.90 kg
P2O5/palm/yr (P2) increased the incidence of Ganoderma infection 190 % and 240 % respectively. The field
observation also indicated that the appearance Ganoderma disease incidence was firstly reported in P2
(approximately 2 years after application), then in P1 (approximately 4 years after application) and P0
(approximately 5 years after application) (Figure 1A). This situation was paralleled with the rise of leaf P content
(Figure 3-A).
N fertilizer gave significant effect on Ganoderma incidence (p-value < 0.01). An increased dosage of N
fertilizer applied increased Ganoderma infection on oil palm in this soil. Statistically, the incidence of Ganoderma
infection found in control (without N application) was significantly lower than that observed in N1 and N2
treatments. N1 and N2 treatments were not significantly different. Compared to the control, the N rates of N1 and
N2 increased Ganoderma incidence by 16% and 18%, respectively (Figure 1B). The application of N fertilizer
increased the leaf N content that may have contributed to the increase in Ganoderma infection (Figure 3B).
The application of potassium fertilizer did not give any significant effect on the incidence of Ganoderma
infection in peat soil (p-value > 0.05). Figure 2A indicated that the incidence of Ganoderma infection was observed
4 years after application. 20 years after planting, the number of dead palms due to Ganoderma infection was about
54 % in control (K0) compared to 51 % in K1 and 55 % in K2, and the differences was not significant statistically.
There was an interaction was a tendency to indicate N and K application on Ganoderma incidence (Figure 2B).
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Figure 1: Impact of Phosphorus (A) and Nitrogen (B) application on Number of Dead Palm Due to Ganoderma infection in Peat Soil
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Figure 2: Impact of K Application (A) and N-K Interaction on Number of Dead Palm Due to Ganoderma infection in Peat Soil

Figure 3: Correlation between The Rate of Phosphorus (A) and Nitrogen (B) With Incidence of Ganoderma infection and Leaf Nutrient.

Ganoderma and Oil Palm Yield
The average yield obtained during period 1999 - 2011 with different rates of N, P and K fertilizers can be
seen in Table 1. The effect of application of these fertilizers was only significant on bunch weight, while on bunch
number and average bunch weight, the effect was not significant statistically.
Table 1: Average Palm Yield Obtained by Different Rate N, P and K Fertilizers during Period 1999 – 2011.

N0

Treatments
Nitrogen
Phosphorus
N1 N2 Anova P0 P1 P2 Anova K0

Potassium
K1 K2 Anova

19

22

21

Parameters
Bunch Weight
(ton/ha/yr) *)
Bunch Number
(Bunch/ha/yr)*)

21

Sig

21

22

19

Sig

19

21

Sig

1317 1398 1364

NS

1364 1407 1307

NS

1269 1417 1391

NS

Average Bunch Weight
14.7 15.4 15.2
(Kg/Bunch)

NS

15.1 15.3 14.8

NS

15.3 14.6 15.1

NS

Note : *) extrapolation based on yield per palm/year and palm density 143 palms/ha; Sig: significant (p-value < 0.01); NS : Not Significant (pvalue >0.05).
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The estimation of yield loss due to Ganoderma incidence on area applied with P and N fertilizers is given
in Figures 4 A and B. Based on the number of dead palm observed, the cumulative yield loss (during 14 years) in
control (P0) was approximately 6 tons/ha (0.5 ton/ha/yr); while in P1 and P2, the cumulative yield loss estimated
was approximately 12 tons/ha (0.9 ton/ha/yr) and 15 tons/ha (1.1 ton/ha/yr) respectively (Figure 4 A). For N
application, the cumulative yield loss in control (N0) was approximately 9 tons/ha (0.7 ton/ha/yr) compared to 12
tons/ha (0.9 ton/ha/yr) in N1 and 12 tons/ha (0.9 ton/ha/yr) in N2 treatments. We also observed that the average
cumulative yield loss due to Ganoderma incidence in K application was approximately 11 tons/ha (0.8 ton/ha/yr).

Figure 4: Loss Yield Estimated Due to Ganoderma Incidence on Different Rate of Phosphorus (A) and Nitrogen (B) Fertilizers

CONCLUSION
The application of Phosphorus (P) and Nitrogen (N) fertilizers increased significantly the percentage of
Ganoderma incidence; while the application of Potassium (K) fertilizer was not significant. Based on the
cumulative 14 years (1999 – 2012) observation, the application of 0.45 kg P 2O5/palm/year and 0.90 kg
P2O5/palm/year increased the percentage of Ganoderma incidence 190 % and 240 % respectively compared to the
control (without P). For N fertilizer treatments, the application of 0.69 kg N/palm/year and 1.38 kg N/palm/year
increased the percentage of Ganoderma incidence by16 % and 18 % respectively compared to control (without
N).The estimated yield loss due to Ganoderma incidence with P treatments varied from 6 to 15 ton/ha (0.5 to 1.1
ton/ha/year), for N treatments varied from 9 to 12 ton/ha (0.7 to 0.9 ton/ha/year) and for K 11 ton (0.8 ton/ha/year)
respectively. Further study is required to explain the role of mineral fertilizer and its effect on reduce Ganoderma
incidence or tolerance in oil palm.
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