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 Oil palm or scientifically known as Elaeis guineensis Jacq. is the most important 

commodity crop as compared to other crops in Malaysia. Currently, Malaysia’s oil palm 

industry is facing two main problems, namely lack of manpower resources and 

incurable oil palm disease. As far as the disease problem to oil palm in Malaysia is 

concerned, Ganoderma basal stem rot (BSR) remains an important disease. Oil palm 
smallholders play very important to the oil palm industry. Unfortunately, many the 

farmers did not realize that their fields were infected with BSR and failed to recognize 

the extent of disease incidence. Therefore, this study was conducted to identify the 
knowledge, attitude, and practices of oil palm smallholders toward the disease 

especially in Sabah. A cluster analysis on the knowledge of the respondents towards 

BSR disease showed that there were two categories of respondents, and the level of 
their knowledge is significantly associated with their category of smallholders either 

independent or organized smallholders. Based on the factor analysis, there were two 
main problems or issues faced by the respondent in dealing with the disease, namely 

lack of knowledge about the disease and lack of money, labour and time to overcome 

the disease. In terms of practices, most of the respondents did not conduct any census 
on the disease, did nothing to the infected palms, and did nothing to prevent their field 

from being infected. As conclusion, the knowledge of oil palm smallholders towards 

BSR disease is still low. The relevant parties should focus on how to improve the 
knowledge as well as the awareness of oil palm smallholders on this devastating 

disease. 
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INTRODUCTION 

 

 Oil palm industry is the backbone of Malaysia economy. Oil palm or scientifically known as Elaeis 

guineensis Jacq. is the most important commodity crop as compared to other crops in Malaysia as can be seen 

through the cultivation area of the crop as well as its contribution to the economy of the country. Currently, 

Malaysia’s oil palm industry is facing two main problems, namely lack of manpower resources and incurable oil 

palm disease. As far as the disease problem to oil palm in Malaysia is concerned, Ganoderma basal stem rot 

(BSR) remains an important disease, present in more than 50% of the oil palm fields in Malaysia (Idris et al., 

2011). The disease was first detected in Malaysia in 1931 for old palm (>25 years), followed by mature palm in 

1957 (10-15 years) and immature palm in 1990 (1-2 years). Now, BSR disease can infect all stages of oil palm 

starting from seedling until old palms (Soepena et al., 2000). The disease has caused a decline in the 

productivity of oil palms and subsequently the palm oil industry, and created significant concern. The disease 

has given significant negative impact on the oil palm yield (Roslan and Idris, 2012). Oil palm smallholders play 

very important to the oil palm industry which cultivates 41% of the 4.5 million hectares of oil palms planted in 

Malaysia by 2008. Unfortunately, many the farmers did not realize that their fields were infected with BSR and 

failed to recognize the extent of disease incidence (MPOB, 2014).  

 

Objective: 

 To identify the knowledge, perception, and practices of oil palm smallholders toward Ganoderma basal 

stem rot (BSR) disease in Sabah. 
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MATERIAL AND METHOD 

 

 The data of this cross-sectional study has been collected through face-to-face interview with the selected oil 

palm smallholders in Sabah which include organized and independent oil palm smallholders. Smallholders refer 

to the oil palm grower that owned land less than 40.46 ha or 100 acres. Organized smallholder refers to the 

smallholder managed by agencies, while independent smallholder refers to smallholder that managed and 

financed their own oil palm farm (Wahid et al., 2012). A structured questionnaire was used during the interview. 

A multistage sampling method has been used in selecting the respondents. The area of study is the state of 

Sabah. Sabah is still leading the oil palm industry as compared to other states in terms of production and oil 

palm planted area in Malaysia. Malaysia is the second largest of oil palm and palm kernel producer and exporter 

in the world after Indonesia with the total production of 16.99 million tonnes and 4.29 million tonnes 

respectively in 2011 (Department of Statistics, Malaysia, 2012). Eight dichotomy items were used in measuring 

the knowledge, while the perception of respondents towards BSR disease was measured by Likert scale’s items. 

Cluster analysis was used to identify the number of clusters or groups of respondents according to their 

knowledge on BSR disease. The association between the respondents’ demographic background and their 

knowledge was tested by using chi-square relatedness test. The perception of the respondents on the problems or 

issues they are facing in relating to BSR disease was identified by using factor analysis. Statistics descriptive 

was used in analyzing the data on the practices. 

 

RESULTS AND DISCUSSION 

 

 These results cover 234 oil palm smallholders which sampled from different districts in Sabah, which 

include Tawau (24.4%), Semporna (12.8%), Pitas (14.5%), Sandakan (9%), Beluran (7.7%), Kota Marudu 

(7.3%), Kudat (7.3%), Keningau (7.3%), others (9.7%). The details information of the respondents according to 

their demographic characteristics are as shown in Table 1.  

 
Table 1: Demographic Information.  

Characteristics N % 

Age group 

≤40 years old 59 27.2% 

41-60 years old 115 53.0% 

> 60 years old 43 19.8% 

Education level 

Never attended any formal school 46 19.7% 

Attended primary school 75 32.2% 

Attended secondary school 87 37.3% 

Attended STPM/ Higher learning institution 25 10.7% 

Experience in oil palm 

≤10 years 127 59.1% 

11 - 20 years 43 20.0% 

> 20 years 45 20.9% 

Type of smallholder 
Independent smallholders 151 64.5% 

Organized smallholders 83 35.5% 

Total area planted with oil palm 

≤10 acres 146 63.2% 

11-20 acres 74 32.0% 

>20 acres 11 4.8% 

 

Knowledge: 

 A cluster analysis was run on 234 cases, each responding to items on their knowledge on BSR disease. A 

hierarchical cluster analysis using Ward’s method produced two clusters (Table 2), between which the variables 

were significantly different in the main. The first cluster was characterized as knowledgeable respondents when 

referring to the BSR disease. The second cluster was considered as less knowledgeable respondents in terms of 

BSR disease. This shows that the respondents are not homogeneous in terms of knowledge on BSR disease. 

Some of them are well-known about the disease and some are not. Table 2 shows that majority of the Cluster 1’s 

respondents have heard about the disease before (94.1%) as compared to the Cluster 2’s respondents with only 

15.1%. Most of the Cluster 1’s respondents know about the cause of the disease (80.9%), the symptoms 

(73.5%), it is transferable from palm to palm (95.6%), the spread mode (72.1%), the potential growth stage of 

oil palm to be infected (50%), and the effect on yield (73.5%). BSR disease can infect all stages of oil palm 

starting from seedling until old palms (Soepena et al., 2000). Usually young palms will die within 1 or 2 years 

after showing the symptoms, while mature palms can survive for only another 3 or so years (Corley and Tinker, 

2003). But both of these clusters of respondents mostly do not know any non-visual method to detect the 

infection of the disease. The Cluster’s 2 respondents, more than 90% of them know nothing about the disease. 

 A chi-square relatedness test was run to identify the relationship between the selected demographic 

characteristics of the respondents (i.e. age, education, experience, category of smallholder) with their cluster. 

The results show that the classification of the respondents based on their knowledge on BSR disease is not 

associated with their age, education level, and experience in oil palm, but it is associated with their category of 
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smallholders     
2 1 20.054, .05p . As shown in Table 3, majority of the respondents classified under cluster 1 

are organized smallholders (39 respondents), while majority of the respondents classified under cluster 2 are 

independent smallholders (122 respondents). This shows that the organized oil palm smallholders have better 

knowledge on BSR disease as compared to the independent oil palm smallholders. This is in line with the 

continue guidance received by the organized smallholders from their respective agency whereby the responsible 

agency always gives training as well as advisory the organized smallholders in many aspects of oil palm 

including the disease management. In contrast, the independent oil palm smallholders have to learn about the 

disease by their own initiative. Having a good knowledge about a particular subject does not necessarily lead to 

practice, since it is difficult to change the behavior of a person (Koenraadt et al., 2006). But Hafiz Azhar et al. 

(2013) have revealed that the education level and knowledge had a positive and significant effect on the 

adoption of prevention practices. Therefore, by improving the knowledge of the smallholders towards the 

disease, it could change the practices of the smallholders to be more proactive in managing the disease. 

 
Table 2: Knowledge on BSR disease. 

Knowledge 
Cluster 1 Cluster 2 

Yes No Yes No 

Have you ever heard about Ganoderma disease or also known as 

basal stem root disease? 

64 

(94.1%) 

4 

(5.9%) 

25 

(15.1%) 

141 

(84.9%) 

Did you know that the disease is caused by fungus called as 

Ganoderma? 

55 

(80.9%) 

13 

(19.1%) 

11 

(6.6%) 

155 

(93.4%) 

Do you know any symptoms of the disease? 
50 

(73.5%) 
18 

(26.5%) 
1 

(.6%) 
165 

(99.4%) 

Do you know that the disease can be transferred from palm to palm? 
65 

(95.6%) 

3 

(4.4%) 

9 

(5.4%) 

157 

(94.6%) 

Do you know that the infection of the disease can occur through 
root contact? 

49 
(72.1%) 

19 
(27.9%) 

9 
(5.4%) 

157 
(94.6%) 

Do you know that the disease can also attack young palm as yearly 

as nursery stage? 

34 

(50.0%) 

34 

(50.0%) 

5 

(3.0%) 

161 

(97.0%) 

Do you know that the disease can collapse the tree without giving 
any signs that can be seen by our naked eye? 

50 
(73.5%) 

18 
(26.5%) 

5 
(3.0%) 

161 
(97.0%) 

Do you know any non-visual method to detect whether the palm 

infected or not infected? 

21 

(30.9%) 

47 

(69.1%) 

4 

(2.4%) 

162 

(97.6%) 

 
Table 3: Knowledge on BSR disease. 

Demographic characteristic 
Cluster 1 Cluster 2 

N % N % 

Age group 

<= 40 years old 18 30.5% 41 69.5% 

41-60 years old 27 23.5% 88 76.5% 

> 60 years old 18 41.9% 25 58.1% 

Education level 

Never attend formal school 13 28.3% 33 71.7% 

Primary school 18 24.0% 57 76.0% 

Secondary school 27 31.0% 60 69.0% 

STPM/ University 10 40.0% 15 60.0% 

Experience in oil palm 

<= 10 years 33 26.0% 94 74.0% 

11 - 20 years 12 27.9% 31 72.1% 

> 20 years 16 35.6% 29 64.4% 

Category of smallholder* 
Independent smallholders 29 19.2% 122 80.8% 

Organized smallholders 39 47.0% 44 53.0% 

*The chi-square statistic is significant at the .05 level 

 

Perception:  

 Factor analysis was chosen to analyse the problems or issues faced by the respondents in order to reduce the 

data using smaller set of components through grouping factor based on intercorrelation between factors (Pallant, 

2002). The Kaiser-Meyer-Olkin value which is a measure of sampling adequacy was .863, exceeding the 

recommended value of .6 (Kaiser, 1970) and Bartlett’s test of sphericity (Bartlett, 1954) reached statistical 

significance (i.e. p<0.05), supporting the factorability of the correlation matrix. Principle Component Analysis 

(PCA) which is an extraction method revealed that the presence of two components with eigenvalues exceeding 

1, explaining 69.58 percent and 14.65 percent of variance respectively.  

 According to Catell (1966), the number of factors that could describe relationship among variables could 

also be done through Catell’s scree test by plotting each of eigenvalues of factors and inspect the plot to find a 

point where the shape of curve changes direction and becomes horizontal. Catell recommended that all the 

factors above the elbow must be retained because those factors contribute the most to the explanation of variable 

in data set. Based on the scree plot (Figure 1), only component 1 and 2 were above the elbow and retained. 
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Fig. 1: Scree plot. 

 

 To aid in the interpretation of the two components, Varimax rotation with Kaiser Normalization was 

performed. The rotated solution revealed the presence of simple structure with two components showing a 

number of strong loadings and all variables loading substantially on only one component. The total two 

components solution explained total of 84.24 percent variance with Component 1, 69.58 percent and Component 

2, 14.65 percent. 

 Based on the reliability test, the internal consistency of the component considered to be good with a 

Cronbach’s alpha of more than .7 that adhered to the ideal Cronbach’s alpha coefficient (Coakes and Ong, 

2011). Component 1 and Component 2 had Cronbach’s alpha of .943 and .862 respectively which adhered to the 

Cronbach’s alpha coefficient. The items which are related to knowledge were loaded strongly on component 1, 

while the items that related to money, labour and time were loaded strongly on component 2 (see Table 4). 

Therefore, Component 1 was named as knowledge component and Component 2 was named as money, labour 

and time component. 

 
Table 4: Rotated component matrix. 

Problem or issue 
Component 

1 2 

Do not know how to detect the disease .908  

Do not know how to cure the infected palm .932  

Do not know how to prevent from being infected .917  

Lack of money to tackle the disease  .657 

Lack of labour to monitor the disease  .891 

Lack of time to monitor the disease  .906 

Lack of exposure on the disease .643  

 

 There are four problems under Component 1 or knowledge component, which are ‘do not know how to 

detect the disease’, ‘do not know how to cure the infected palm’, ‘do not know how to prevent from being 

infected’, and ‘lack of exposure on the disease’. And for Component 2 or money, labour and time component, 

there are three problems, namely ‘lack of money to tackle the disease’, ‘lack of labour to monitor the disease’, 

and ‘lack of time to monitor the disease’. But when referring to the total variance explained, Component 1 

contributes 69.58 percent and Component 2 only 14.65 percent. This means that the issue of knowledge on the 

disease is more critical than the issue of money, labour and time. 

 When focusing on the 89 respondents who have ever heard about BSR disease before (refer to Table 2), 

most of them agreed with the statements that: 

i. Not many oil palm smallholders aware about the disease (67 or 75%) 

ii. Difficult to get information about the disease (56 or 63%) 

iii. The oil palm smallholders were not exposed how to treat the infected palms (60 or 67%) 

iv. The oil palm smallholders were not exposed how to control the disease (59 or 66%) 

v. Difficult to detect the disease (54 or 61%) 

vi. Difficult to control the disease (53 or 60%) 

vii. Difficult to detect the symptoms of the infection (51 or 57%) 

viii. There is still no effective control measure available for the disease (49 or 55%) 

ix. The cost to treat the infected palms is too expensive (51 or 57%) 

x. The disease incidence could be reduced by practicing good replanting method (51 or 57%) 

xi. The disease occurs is due to not practicing good agricultural practices (49 or 55%) 

xii. The disease affects the income of oil palm smallholders (77 or 87%) 
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 This finding shows that the respondents are having difficulties in accessing the information about the 

disease. But at the same time they are aware that the disease could be prevented by practicing good agriculture 

practices and they are also aware that the disease could affect their income. Good agriculture practice especially 

during replanting is very important in controlling the spread of the disease (Ariffin et al., 2000). Planting density 

is also can contribute to the disease incidence (Tengku et al., 2008). Therefore, all the good practices that can 

help in managing the disease should be exposed and thought to the smallholders. 

 

Practices: 

 Some of the symptoms of BSR disease that are visible by naked eyes are fallen tree, presence of fruiting 

body of Ganoderma, the older fronds wilting and hanging down to form a skirt around the trunk, stunted tree, 

and older fronds yellowing (Idris et al., 2011). The symptoms also include unopened new fronds (spears), 

wilting of green fronds hanging downward like a ‘skirt’, yellowing fronds due to nutrient deficiency, and small 

canopy due to production of smaller fronds (Chung, 2011). Table 5 illustrates that 72 respondents (or 30.9%) 

informed that they have seen the symptom of fallen palm, 56 respondents (or 24.1%) responded that they have 

seen the presence of fruiting body of Ganoderma in their fields, 99 respondents (or 42.5%) declared that there 

were fractured and hanged old fronds at some of the trees in their field, 96 respondents (or 41.2%) informed that 

there were some stunted trees in their fields, and 111 respondents (or 47.6%) said that the symptom of yellowing 

old fronds presence in their fields. But 10 percent to 17 percent of the respondents were not sure about the 

presence of the symptoms in their fields. By assuming the respondents have given the true picture about their 

fields, this summary proves that some of the respondents’ fields are being infected by the disease. But the 

seriousness of the incidence and the severity of the infection is not clear since most of the respondents did not 

monitor or record the incidence as well as the severity of the disease. 

 
Table 5: 

In the last 12 months, did you observe this in your field? 
Not sure Never < 5 per acre > 5 per acre 

N % N % N % N % 

Fallen tree 25 10.7% 136 58.4% 55 23.6% 17 7.3% 

Presence of fruiting body of Ganoderma 39 16.7% 138 59.2% 40 17.2% 16 6.9% 

Fractured and hanged old fronds 28 12.0% 106 45.5% 63 27.0% 36 15.5% 

Stunted tree 32 13.7% 105 45.1% 72 30.9% 24 10.3% 

Yellowing old fronds 33 14.2% 89 38.2% 80 34.3% 31 13.3% 

 

 Table 6 shows that only 38.5% or 90 respondents informed that they have checked their fields whether 

infected or not by BSR disease. Most of them (47 respondents or 20.1%) said that they conduct the checking 

more than five times a year. The presence of the disease can be detected trough visual and non-visual method. 

Visual assessment can be conducted based on foliar symptoms, rotted root, or stem/ trunk (Idris, 2012). The 

symptoms of the disease that they commonly observe are foliar symptom or yellowing old fronds (75 

respondents or 32.1%), presence of fruiting body of Ganoderma at the bottom of stem (24 respondents or 

10.3%), and skirting or fractured and hanged old fronds (37 respondents or 15.8%). When talking about the 

treatment on the infected palms, only 57 respondents or 24.4% informed that they have applied some treatments. 

The common treatments used are fertilizer (30 respondents or 12.8%), injection of fungicide (11 respondents or 

4.7%), cut and remove (10 respondents or 4.3%), and burn (7 respondents or 3%). There are only five 

respondents (or 2.1%) and one respondent (or 0.4%) practicing deboling and soil mounding respectively. In 

terms of prevention, 188 respondents or 80.3% reported that they did nothing to prevent their field from being 

infected by the disease. But there are 29 respondents or 12.4% informed that they apply some fertilizer in order 

to prevent their fields. 

 
Table 6: 

Practices  N % 

Have you ever checked whether your field infected or not? 
Yes 90 38.5% 

No 144 61.5% 

How frequent do you conduct the checking? 

1-2 a year 15 6.4% 

3-4 a year 20 8.5% 

≥ 5 a year 47 20.1% 

Not sure 8 3.4% 

Not relevant 144 61.5% 

What did you do to the infected palms? 
Apply treatment 57 24.4% 

Nothing 177 75.6% 

In order to prevent your field from being infected by the disease, what did 
you do? 

Nothing 188 80.3% 

Injection of fungicide 11 4.7% 

Fertilizer 29 12.4% 

Others 6 2.6% 
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 Table 7 illustrates the status of the disease incidence in the respondents’ field. Most of them did not sure 

about the status, but 61 respondents or 26.1% informed that there were no changes, and 28 respondents or 12% 

reported there were slightly increased in terms of the disease incidence. A total of 12 respondents or 5.1% said 

that based on their observation, the disease incidence in their fields are significantly increased. The disease 

incidence could be more serious than as reported here since majority of the respondent did not monitor the 

progress of the disease even most of them know nothing about the disease. 

 
Table 7: Status of disease incidence. 

Based on your observation, what is the status of the disease incidence in your field? N % 

Slightly increased 28 12.0% 

Significantly increased 12 5.1% 

No changes 61 26.1% 

Not sure 133 56.8% 

 

Conclusion: 

 Ganoderma BSR disease is not new to the oil palm industry. Most of the big oil palm companies are well-

known about the disease. But this study has found that most of the oil palm smallholders especially the 

independent smallholders know nothing about the disease and did not realize whether the disease has attacked 

their fields or not. As the producers of oil palm, the smallholders should be knowledgeable about this serious 

disease especially how to detect, control, and prevent it. As conclusion, the knowledge of oil palm smallholders 

towards BSR disease is still low. The relevant parties should focus on how to improve the knowledge as well as 

the awareness of oil palm smallholders on this devastating disease. 
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