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ABSTRACT

Malaysia is the second largest producer of palm oil after Indonesia. 
In 2020, the oil palm planted area was at 5.87 million hectares from 
5.90 million hectares in the previous year. The yield of oil palm at its 
productive age ranges from 22 to 24 tonnes of fresh fruit bunches (FFB) 
per hectare per year, with the potential of reaching up to 30 tonnes per 
hectare per year. This study was carried out because of the decline in FFB 
yield in Sabah in 2013 by around 16% to 15.49 tonnes per hectare as 
compared with the previous year. There were three objectives to this study, 
which were (i) to determine the agricultural practices that influence FFB 
yield among independent smallholders in Sabah; (ii) to determine the 
constraints faced by these independent smallholders and their effects 
on FFB yield; and (iii) to determine relationship between the various 
factors and FFB yield. Face-to-face interviews with 182 smallholders 
using structured questionnaires were adopted for this study. Analyses 
of the data from the study, which included descriptive analysis, cross-
tabulation analysis and correlation analysis, were conducted to provide 
answers to the set objectives. The results show that there were six factors 
that had significant effects on FFB yield of the independent smallholders. 
These factors included the level of education, monthly household income, 
farm management status, weeding, pests and nutrient deficiencies and 
agricultural input costs. The findings of this study are important as they 
can be used as guidelines by the relevant parties, such as MPOB or the 
government, to implement strategies to improve FFB yield of independent 
smallholders through the adoption of effective knowledge, the right 
attitude and skills, as well as social capital.  

Keywords: education, FFB yield, household income, pests and 
nutrient deficiencies, smallholders.  
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INTRODUCTION

The Farm Record Book (BRL) has 
been introduced to independent 
smallholders in Malaysia by Tunjuk 
Ajar Nasihat Sawit (TUNAS) officers 
(extension officers) of Malaysian 
Palm Oil Board (MPOB), with 
the objectives of monitoring their 
average fresh fruit bunch (FFB) 
yields and of educating them as to 
the right way to keep records. Out 

of the 1932 smallholders whose oil 
palm age profile ranges from 3 to 
25 years old and to whom the Farm 
Record Books had been distributed, 
only 52% of them responded to 
this exercise. A breakdown shows 
77.78% of the smallholders were 
from Peninsular Malaysia, 18.35% 
from Sabah and 8.27% from 
Sarawak. 
	 Table 1 shows the FFB yields 
of these independent smallholders 
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as derived from the Farm Record 
Books in 2013, as well as the 
number of respondents that 
were registered and monitored 
by TUNAS officers under the 
Smallholder Development and 
Research Division (SDRD) of 
MPOB for each region in Malaysia. 
Table 2 shows the average FFB 
yields of independent smallholders 
in Malaysia from 2009 to 2013.

when smallholders in Sabah are 
able to achieve FFB yields of more 
than 25 tonnes per hectare per 
year. This probably depended 
on the appropriateness and 
suitability of the land on which 
the smallholding is located and the 
climate, especially in the eastern 
part of Sabah. Therefore, this 
study will attempt to determine 
the factors that affect FFB yields 

	 Oil palm is one of the important 
commodity crops in Sabah. The 
Sabah Agricultural Policy (1992 
to 2010) stated in Section 10, 
Commodity Policy Item 10.1.1. 
Oil Palm: “To maximise returns from 
palm oil, production will be increased 
through expansion, productivity 
improvement and upgraded efficiency 
particularly in the smallholders 
subsector. The adoption of automation 
and intensified mechanisation will be 
encouraged to increase productivity 
and efficiency and as a long-term 
solution to the problem of labour 
shortage. Milling, bulking installation 
and refining facilities will be upgraded, 
expanded and increased to cater for 
increased production.” 
	 Generally, in Malaysia, there is 
still a lack of adequate information 
about the background of the 
smallholders and the challenges 
that they face with respect to the 
yield performance of their crop. 
Therefore, the aim of this paper 
is to deliberate on the factors and 
constraints affecting FFB yields 
of independent smallholders in 
Sabah and recommendations 
to enhance productivity. The 
objectives of this study are 
to determine the agricultural 
practices that influence FFB yields 
of independent smallholders, to 
determine the constraints faced by 
these independent smallholders 
and their effects on FFB yield and 
to determine any relationships 
between the various factors and 
FFB yield.

LITERATURE REVIEW

The expansion of oil palm 
cultivation in Malaysia was slow 
initially when it started in 1917 
(Basiron, 2007). However, the 
oil palm production started to 
grow at 7% per annum from the 
late 1970s (1979) up to 2010 as 
a result of coordinated efforts by 
the government and commercial 
companies (USDA, 2011). The 

TABLE 1. AVERAGE FFB YIELD AND NUMBER OF INDEPENDENT 
SMALLHOLDERS WHO KEPT FARM BOOK RECORDS IN 

MALAYSIA (2013)

Region

Number of 
smallholders 
monitored by 

TUNAS

Area (ha) FFB yield 
(tonnes/ha)

Peninsula 722 1 830.60 19.14
Sabah 182 850.04 15.49
Sarawak 89 646.61 17.84
Malaysia 992 3 327.25 17.09

TABLE 2. AVERAGE FFB YIELD OF INDEPENDENT 
SMALLHOLDERS IN MALAYSIA FROM 2009 TO 2013 (tonnes/ha)

Region 2009* 2010* 2011* 2012 2013
Peninsular Malaysia 15 15 15 18.87 19.1
Sabah 14 14 14 18.52 15.4
Sarawak 13 13 13 16.82 17.8
Malaysia 14.54 14.54 14.54 18.53 18.2

Source: MPOB (2013).
Note: *Estimated value.

	 Compared to 2012, in 2013 
the independent smallholders 
in Peninsular Malaysia recorded 
higher FFB yields, registering an 
increase by 1.23% to 19.14 tonnes 
per hectare, while in Sarawak there 
was an increase by 5.83% to 17.84 
tonnes per hectare. However, for 
Sabah, yield decreased by 16.84% 
from 18.52 to 15.49 tonnes per 
hectare. 
	 Nevertheless, according to Idris 
et al. (2006), there are instances 

of independent smallholders in 
Sabah.
	 An efficient production system 
by the smallholders is necessary 
to produce quality FFB which 
will in turn produce quality palm 
oil for meeting global demand. 
However, undeniably there are a lot 
of challenges faced by Malaysian 
independent smallholders and this 
is clearly shown by the decline 
in average FFB yield especially in 
Sabah in 2013. 

FACTORS AFFECTING FRESH FRUIT BUNCH YIELDS OF INDEPENDENT SMALLHOLDERS IN SABAH
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yield potential of oil palm at its 
productive age ranges from 22 
to 24 tonnes per hectare per year 
according to MPOB. It has been 
reported that some independent 
smallholders are able to produce 
FFB yields of up to 30 tonnes 
per hectare per year (Singh et al., 
2010). Optimum productivity of 
the oil palm is achieved at the age 
between seven and 12 years. Some 
studies show that oil palm is able 
to produce high yields of up to the 
age of 15 years, depending on the 
crop management practices and 
inherent soil fertility. Yields rise to a 
maximum in the first few years and 
subsequently they tend to decline 
slowly (Suleha, 2013).
	 The production of palm oil by 
the major producing countries, 
Malaysia and Indonesia, is 
prompted by the growing demand 
for palm oil globally. Its cheaper 
price, compared with other 
vegetable oils, contributes to the 
increasing demand for both edible 
and inedible applications of palm 
oil. Expansion of the palm oil 
industry is due to the growing 
demand for vegetable oils and fats 
in the European countries, China, 
India and the United States of 
America (Panapanaan et al., 2009).
	 In 2013, the total oil palm 
planted area in Malaysia increased 
by 3% over the previous year to 
5.23 million hectares. This was 
mainly due to the increase in newly 
planted areas in Sarawak, which 
recorded an increase of 7.9% or 
an additional 84 660 ha. In 2013, 
Sabah had the largest oil palm 
planted area of 1.48 million hectares 
(or 28% of total oil palm planted 
area in the country), followed by 
Sarawak with 1.16 million hectares 
or 22%, while Peninsular Malaysia 
accounted for 2.59 million 
hectares or 50% (MPOB, 2014). 
Independent smallholdings only 
constituted 748 292 ha or 14% of 
the total area planted with oil palm 
in that particular year.

	 Smallholders are important 
to the oil palm industry and have 
much to offer the industry in terms 
of productivity and sustainability. 
Their holdings account for 35%-
40% of the total cultivated area 
in both Indonesia and Malaysia, 
the major contributors to world 
palm oil production. Elsewhere, 
in West Africa for example, the 
smallholders produce up to 90% 
of the annual harvest, mainly for 
the domestic and regional markets 
(Suleha, 2013). In Malaysia, 
oil palm smallholders can be 
divided into two groups, namely, 
the independent smallholders 
and the organised smallholders 
who are under the govern-
ment’s resettlement programme. 
Independent smallholders usually 
do not get any assistance from 
the state or federal government 
unlike the organised smallholders 
(Suleha, 2013). Smallholders can 
produce FFB as efficiently as the 
big plantation companies. For 
example, some smallholders in 
Selangor and Perak are able to 
produce FFB yields of more than 
40 tonnes per hectare (as recorded 
by MPOB). It is important for the 
smallholders to implement good 
agricultural practices to ensure 
maximum productivity from their 
land. As an example, manuring 
should be carried out using the 
right types of fertilisers and the 
correct fertiliser rate, placement 
and frequency of application. 
According to Idris et al. (2006), low 
fertiliser rate is the main factor that 
affects FFB yield. 
	 The farm worker is one of 
the important elements in oil 
palm cultivation. The ability of 
smallholders in Malaysia to manage 
their farm on their own is very 
limited. Factors that affect this issue 
include the smallholder’s age and 
health and the farm management 
status, such as whether they are 
part time or full-time smallholders. 
Full-time smallholders manage and 

monitor their farms themselves, 
while part time smallholders hire 
workers to do harvesting, fertiliser 
application, weeding and other 
related jobs. There are 491 339 
workers in the oil palm sector, with 
76% of the workforce comprising 
foreign workers, mainly from 
Indonesia. They are employed 
as harvesters, FFB collectors and 
to carry out weeding, fertiliser 
application and pruning. The 
high number of foreign workers is 
because local people are reluctant 
to work in this sector. The locals 
prefer to work in the manufacturing 
industry and some of them are 
willing to stay unemployed rather 
than to work in the oil palm sector 
which is considered laborious and 
low-paying jobs (Suleha, 2013). 
According to Loh (2003), labour 
cost is the highest cost next to 
fertilisers. 
	 Besides workers, the right 
harvesting techniques also an 
important factor in ensuring that 
the harvested FFB are of high 
quality. Therefore, to improve the 
harvesting technique, a motorised 
FFB cutter called CANTAS was 
introduced in 2002. CANTAS is 
able to increase FFB harvesting 
productivity by two to three fold 
(Mohd and Mohd, 2009). It can 
thus reduce labour requirement 
by 50%, with an additional saving 
of 30% in harvesting cost. Using a 
mini tractor with a trailer for in-
field FFB evacuation, harvesting 
productivity has increased from 
18 to 24 tonnes FFB per day. 
This system can serve 200 to 250 
hectares whereas a wheelbarrow 
can only evacuate 1.8 to 2.5 tonnes 
per day (Mohd and Mohd, 2009). 
	 Various factors affect agricultural 
productivity. It is important to note 
that productivity is not an absolute 
measure, but rather a reflection 
of the ratio between inputs and 
outputs. Most of smallholders 
have been introduced to Good 
Agricultural Practices (GAP) to 
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achieve higher productivity. Other 
factors, such as weather cannot be 
controlled by the farmers. Unusual 
weather patterns, such as drought, 
prolonged rainy season, can affect 
crops and bring down productivity. 
The optimum annual temperature 
for oil palm production is between 
22°C and 32°C with evenly 
distributed rainfall at an annual 
mean between 2000 mm and 3000 
mm. Oil palm yield can drop by 
approximately 30%, when the 
temperature increases by 2°C above 
the optimum levels and when 
rainfall decreases by 10% (Second 
National Communication, 2011). 
Agricultural activities are vulnerable 
due to climate change. Changes 
in temperature and rainfall, for 
instance, can significantly affect 
the yield of farms (Murad et al., 
2010). Likewise, heavy rainfall can 
decrease FFB yields, due to the 
excess moisture stress experienced 
by the oil palms (Goh et al., 2002). 
Harvesting and delivering FFB to 
mills also become difficult during 
the flooding season. FFB become 
overripe or rotten due to delays in 
harvesting (Rahman et al., 2013).
	 In addition, it was noted that 
in 2010 Malaysia’s oil palm yield 
dropped by 2% to 17.2 million 
tonnes compared with the yields 
in previous years because of dry 
weather caused by El Niño (New 
Straits Times, 2009). El Niño 
and La Niña events have greater 
influence on rainfall reduction 
in East Malaysia especially in 
Sabah, compared with Peninsular 
Malaysia. This evidence shows 
that rainfall and temperature are 
important parameters affecting the 
palm oil net revenue (MMD, 2010). 
According to New Straits Times 
(2009), the El Niño phenomenon 
makes a big impact on oil palm 
production and consequently 
increases the crude palm oil (CPO) 
prices. Therefore, the objectives 
of this study in determining the 
main factors and constraints that 

affect FFB yield in Sabah will also 
endeavour to determine methods 
to enhance productivity. 

METHODOLOGY

The subject for the study comprised 
independent smallholders who 
were registered under the SDRD. In 
2013, there were 182 smallholders 
in Sabah cultivating a total planted 
area of 850.04 ha based on the 
Farm Record Books. Data collection 
involved face-to-face interviews 
using census techniques on the 
182 smallholders. The respondents 
were those smallholders who had 
received the Farm Record Books 
and were closely monitored by the 
TUNAS officers from SDRD.
	 Primary data were obtained 
by distributing the questionnaire 
to each smallholder. A cognitive 
interviewing test was conducted 
before actual data collection to 
ensure that the questionnaire 
was suited to the real situation. 
Modifications were made to the 
questionnaire, where necessary, to 
simplify a particular question to 
ensure that the smallholders could 
understand it better.
	 Descriptive statistics and 
regression analysis were applied to 
describe the characteristics of the 
variables, to record the information 
about the relationships between the 
variables, as well as to determine 
the strength of the influence the 
variables and factors had on FFB 
yield in the study area. 

RESULTS AND DISCUSSION

Demographic Profile

	 Table 3 shows that 57.14% of 
the respondents were Sabahan 
native people, while the remaining 
were 40.11% Malay and 2.75% 
Chinese. This indicates that 
more of the native people were 
involved in oil palm cultivation 
than the other races. The majority 

of the respondents (92.31%) 
were married, while only 3.85% 
were either single or widowed. 
These figures suggest that marital 
status could be a contributory 
factor to productivity as the 
married respondents were able 
to get assistance from their family 
members as labour. An increase 
in household size also helped the 
smallholders to reduce labour 
costs, thus contributing to higher 
productivity and income for the 
smallholders. Based on age, 51.65% 
of the respondents were more than 
50 years old, while 24.18% were 
between the ages of 41 and 50 
years old, 18.68% between 31 and 
40 years old, 4.95% between 20 
and 30 years old and only 0.55% 
were less than 20 years old. From 
the findings, it appears that the 
majority of the smallholders were 
more than 50 years of age, which 
is in line with the study by Tan et 
al. (2019) who reported that the 
average age of the smallholders 
in Malaysia is between 50 and 55 
years old. 
	 In terms of level of education, 
43.96% of the respondents had an 
education up to secondary school 
level, 40.66% up to primary school 
level, while 10.99% had no formal 
education and only 4.40% received 
a college or university education. 
Data on monthly household 
income revealed that 44.00% of 
the respondents had an income 
ranging from RM1000 to RM2500, 
23.10% from RM2501 to RM3500, 
15.40% had an income less than 
RM1000, while 9.90% enjoyed an 
income of RM3501 to RM4500 and 
only 7.70% an income more than 
RM4500. However, Rahmawati et 
al. (2019) reported that around 
73% of the smallholders had 
a monthly income of less than 
RM2500 per month. This income 
was found to be correlated with 
the smallholders’ farm size. The 
smaller the farm, the less income 
received by the respondent. 
	 For household dependents, 
49.45% of the respondents had 
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dependents ranging from 1 to 
4 persons, 33.52% had 5 to 7 
dependents, 8.79% had 8 to 10 
dependents, 6.04% had more than 
10 dependents, while only 2.20% 
had no dependents. Smallholders 
with more dependents would 
probably have less time and 
attention to focus on farm 
management than the smallholders 
with fewer or no dependents. To 
do well, they must have good and 
proper time management for both 
their farm and their family. 

Farm Management Background

	 Table 4 shows that 73.60% 
of respondents were full-time 
smallholders, while 26.40% 
farmed part time. A full-time 
smallholder can be defined as 
one whose income is derived 
wholly from oil palm cultivation 
for survival (Azman et al., 2018). 
Full-time smallholders have ample 

time and also full concentration for 
managing their farms. Part time 
smallholders need to manage their 
farms more efficiently due to their 
time constraints and would need to 
hire workers to help manage their 
farms. This in turn increases their 
labour cost. 
	 In terms of experience, 52.20% 
of the smallholders had less than 
10 years’ experience in managing 
oil palm. The majority of the 
respondents (46.20%) changed 
their manuring system after five 
years of planting. In the same 
time frame, 30.20% increased 
their farm size, 28.00% adopted 
crop integration, while the 
remaining 29.70% did not make 
any improvement to their farm 
management. Changing farming 
activities can help smallholders 
increase their productivity.	
	 In terms of soil type, 94.00% of 
the respondents had farms located 
on inland soils, 5.00% on coastal 
soils and only 1.10% in peat areas. 

This result indicates that most of 
the smallholders in Sabah had their 
farms located on inland soils. Land 
suitability plays an important role 
in decision-making on whether 
a smallholder should plant oil 
palm. The type of soil affects the 
production of fresh fruit bunches 
and has been reported to affect 
yields of smallholders by up to 
75% (Wigena, 2009). 
	 In terms of topography, 42.90% 
of the farms in the study were 
located on flat land, while another 
44.00% were on undulating terrain, 
with slopes ranging between 2° and 
6° in gradient and 13.20% were in 
hilly areas. Flat land is the ideal 
topography for growing oil palm. 
Bonneau et al. (2018) reported 
that oil palm cultivation should 
be promoted on the lower slopes 
and in the valley bottoms, leaving 
gravelly and stony soils on the 
hills and hill tops for the planting 
of forest trees and the less gravelly 
soils for the cultivation of rubber 
in order to optimise the use of land 
for cultivation. However, for hilly 
and undulating areas, the right 
practices should be implemented 
to ensure better productivity for 
the smallholders. 
	 The majority of the respondents 
(59.30%) had land holdings of 4 to 
10 ha, followed by 35.70% with 
holdings less than 4 ha in size and 
only 5.00% with holdings of more 
than 10 ha.

Farm Manuring Programme

	 Table 5 shows the number and 
source of workers involved in 
the manuring programme of the 
independent smallholders. It covers 
the frequency, type and method 
of manuring. There were 27.47% 
of respondents employed foreign 
workers, while 72.53% used local 
workers. The study by Azman et 
al. (2015) on labour requirements 
among oil palm independent 
smallholders showed that 53% of 

TABLE 3. DEMOGRAPHIC PROFILE OF THE RESPONDENTS 
Variable Percentage (%)
Race
  	 Malay
  	 Chinese 
  	 Native people

40.11
2.75

57.14
Marital status
  	 Single
  	 Married
  	 Widowed

3.85
92.31
3.85

Age (years)
	 <20 
  	 20 to 30 
  	 31 to 40 
  	 41 to 50
	 >50

0.55
4.95

18.68
24.18
51.65

Level of education
	 No formal education
	 Primary school
	 Secondary school
	 College/ University

10.99
40.66
43.96
4.40

Household dependents
	 1 to 4 persons
	 5 to 7 persons 
	 8 to 10 persons
	 >10 persons
	 0 person

49.45
33.52
8.79
6.04
2.20
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times per year. For older oil palm, 
59.40% of the respondents applied 
fertiliser less than 2 times per 
year, while 11.80% applied 2 to 
3 times per year and only 9.10% 
applied more than 3 times per year. 
The recommended frequency of 
fertiliser application to older palms 
according to GAP is 3 times per 
year. Ramesh et al. (2013) found 
that fertiliser input costs constitute 
50%-60% of the total costs of 
field upkeep which are needed to 
sustain yield performance in oil 
palm cultivation. Mansor et al. 
(2021) reported that good fertiliser 
management can be achieved 
through keeping good records of 
the date and site of application, type 
and quantity of fertiliser applied, 
method of application and the 
name of the worker who applied 
the fertiliser. Meanwhile, according 
to Rahmawati et al. (2019), the 
application of fertiliser should be 
based on crop requirement, which 
can be gauged from soil and leaf 
nutrient levels. 

Weed Management

	 As shown in Table 6, 32.42% of 
the weeders were foreign workers, 
while 67.58% were locals. Most 
of the respondents (68.55%) 
used chemicals to control weeds, 
while 28.63% used mechanical 
methods and 2.82% used cultural 
practices for weeding. This result 
indicates that the most popular 
practice for weed management 
by the respondents was the use 
of chemical herbicides. Data on 
frequency of weeding show that 
54.95% of the respondents weeded 
their crop around once or twice a 
year, while 37.91% did so three to 
four times and only 7.14% weeded 
more than five times per year. Weed 
management plays an important 
task in oil palm cultivation as 
weed growth leads to a decrease 
in oil palm yield performance and 
subsequent loss of profits as a result 

the workforce for manuring was 
local workers, while the remaining 
47% were foreign workers. Azman 
and Zuraihan (2014) found that 
there were positive and negative 
impacts from the presence of 
foreign workers in the Malaysian oil 
palm industry. According to Mamat 
(2010), the most critical issue in 
Sabah regarding the foreign labour 
is when they leave the country 
during their festive seasons and 
they do not return because they 
are able to get another job paying 
similar wages in their respective 
countries. 
	 Manuring is the main factor 
affecting FFB yield. When oil 
palm receives sufficient nutrients, 
it grows well and produces the 
maximum yield of FFB. Out of the 
total respondents, 61.54% used 
compound fertiliser, 31.87% used 

mixed fertiliser and only 6.59% 
used straight fertiliser. For fertiliser 
application method, 54.95% of 
respondents broadcast fertiliser 
around the palm base, 42.31% 
applied between palm harvesting 
rows and 2.75% used the pocket 
application method. Thus, the 
broadcast method was the most 
popular method employed by the 
smallholders. 
	 A total of 37 respondents had 
young palms while the remaining 
145 had old palms. Looking at palm 
age, 15.51% of the respondents 
who had young palms (aged 3 to 5 
years) applied fertiliser less than 3 
times a year, while 3.21% applied 
around 3 to 4 times and only 1.07% 
applied more than 4 times. Based on 
Good Agricultural Practices (GAP), 
the recommended frequency of 
manuring young palms is 3 to 4 

TABLE 4. FARM MANAGEMENT BACKGROUND OF THE 
RESPONDENTS 

Variable Percentage (%)

Farm management status
Full-time
Part time

73.60
26.40

Experience (years)
1 to 10 
11 to 20 
21 to 30 
31 to 40 
>40 

52.20
35.70
8.20
2.20
1.60

Any changes after 5 years
Did nothing
Converted manuring system
Adopted crop integration
Enhanced farm area

29.70
46.20
28.00
30.20

Soil type
Coastal
Inland
Peat

5.00
94.00
1.10

Topography type	
  Flat (0 to 2⁰)
  Undulating (2⁰ to 6⁰)
  Hilly (>6⁰)

42.90
44.00
13.20

Farm size (ha)
<4
  4 to 10
>10 

35.70
59.30
5.00

FACTORS AFFECTING FRESH FRUIT BUNCH YIELDS OF INDEPENDENT SMALLHOLDERS IN SABAH
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status), while 23.07% observed 
palm leaves with orange chlorotic 
spots (indicative of low potassium) 
and 18.46% yellowish leaf tips 
(indicative of low magnesium). Oil 
palms with stunted growth and 
purplish leaves (indicative of low 
phosphorus status) were reported 
by 12.31% of the respondents and 
10.77% of them observed wrinkled 
leaves (indicative of low boron) 
on their oil palms. These results 
suggest that most of the oil palm 
in the study area had insufficient 
nutrients, thus affecting growth. 
Serious pest and disease infestation 
can also be one of the major reasons 
for the oil palm yield reduction 
(Rahmawati et al., 2019).

Cross-tabulation between 
Variables and FFB Yield

	 Table 8 shows that 27 
respondents with farm sizes of four 
to ten hectares generated higher 
FFB yield than those respondents 
with farm sizes of more than 10 
ha. In this latter category, 65 of the 
respondents generated low FFB 
yield. 
	 Sixteen respondents with a 
monthly household income of 
RM1000 to RM2500 reported 
high FFB yield. Nevertheless, 50 
respondents having the same level 
of income had low FFB yield.
	 It also shows that 25 respondents 
with secondary school education 
were able to produce higher FFB 
yield than the respondents with a 
higher level of education such as 
university or college. 
	 In the case of farm management, 
the results show that 30 full-time 
smallholders achieved high FFB 
yield, but another 83 full-time 
smallholders could get only low 
FFB yield. The study shows that 
only 17 respondents who were 
part-time smallholders achieved 
high FFB yield.
	 For the method of manuring, 
30 respondents who applied the 

TABLE 5. FARM MANURING PROGRAMME AS PRACTISED BY 
THE RESPONDENTS 

Variable Percentage (%)
Workers involved
Foreign
Local

27.47
72.53

Type of fertiliser
Mixed
Straight
Compound

31.87                        
6.59                        

61.54                        

Method of fertiliser application
Broadcast around palm base
Pocket beside palm
Between palm harvesting rows

54.95                       
2.75                        

42.31                       

Frequency manuring  
•	 Young palms (3 to 5 years)
    		 3 to 4 times
       	 <3 times
		  >4 times
•	 Older palms (>5 years)
		  2 to 3 times
		  < 2 times     
		  >3 times

3.21
15.51
1.07

11.80
59.40
9.10

TABLE 6. WEED MANAGEMENT BY THE RESPONDENTS 
Variable Percentage (%)
Weeding workers
   Foreign
   Local

32.42                   
67.58              

Weeding method
   Cultural practices
   Mechanical
   Chemical

2.82
28.63
68.55

Frequency of weeding per year
   1 to 2 times
   3 to 4 times
   >5 times

54.95                     
37.91                       
7.14      

of nutrient competition from the 
weeds (Rahmawati et al., 2019).

Pests and Nutrient Deficiencies 

	 Results as shown in Table 7, 
highlighted that the main pest in 
the study area was rats, attacking 
21.43% of respondents’ farms, 
followed by the Rhinoceros beetle 
which attacked 18.68% of the farms. 
Bagworm infestation accounted for 

pest attacks on 6.04% of the farms. 
It is noteworthy that 53.29% of 
the respondents reported no pest 
attacks on their farms.
	 Besides pests, nutrient deficiency 
symptoms were also observed on 
the oil palms of the independent 
smallholders in the study. More 
than one-third (35.38%) of the 
respondents reported having oil 
palms which showed yellowing 
leaves (indicative of low nitrogen 
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TABLE 8. CROSS-TABULATION OF VARIABLES AGAINST FFB YIELD LEVELS
  FFB yield level (tonnes/ha/yr)

Low 
(<17.5)

Medium 
(17.5 to 27.3)

High 
(>27.3)

Farm size (ha) >10 3 2 4
4 to 10 65 16 27
<4 33 15 17

Monthly household 
income

<RM1000 19 4 5
RM1000 to RM2500 50 14 16
RM2501 to RM3500 29 3 10
RM3501 to RM4500 3 5 6
>RM4501 3 4 11

Level of education Non-formal education 17 2 1
Primary school 41 14 19
Secondary school 40 15 25
University/college 3 1 4

Farm management 
status

Full-time 83 21 30
Part time 19 12 17

Method of fertiliser 
application

Broadcast around palm base 50 19 30
Pocket 3 1 1
Between palm harvesting rows 49 17 11

Weeding Yes 46 11 15
No 57 21 32

Pest attacks and 
nutrient deficiency 
symptoms

Yes 27 11 24
No 75 22 23

Input costs 
perceived as         
too high

Agree 57 22 35
Neutral 34 9 10
Disagree 11 2 2

TABLE 7. PEST INFESTATION AND NUTRIENT DEFICIENCY 
SYMPTOMS AS REPORTED BY THE RESPONDENTS

Variable Percentage 
(%)

Type of pest
   Rat
   Rhinoceros beetle
   Bagworm
   No pest attack

21.43
18.68
6.04
53.29

Nutrient deficiency symptom
   Yellowing leaves (Low N)
   Stunted growth and purplish palm leaves (Low P)
   Orange chlorotic leaf spots  (Low K)
   Yellowish leaf tips (Low Mg)
   Wrinkled palm leaves (Low B)

35.38
12.31
23.07
18.46
10.77

broadcast method around the palm 
base enjoyed higher FFB yield 
compared with those who applied 
the pocket method. However, 50 
respondents who practised the 
broadcast method had low FFB 
yield. 
	 The Table 8 also shows 32 
respondents producing high yield 
even without weeding compared 
with only 15 respondents who 
practised weeding. The latter 
might be due to incorrectly 
carrying out the weeding practices 
recommended in GAP.
	 Twenty-three respondents 
produced high FFB yields in the 
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absence of pests and nutrient 
deficiency symptoms, yet another 
75 respondents produced low FFB 
yield under similar circumstances. 
Nevertheless, 27 respondents with 
oil palms that were attacked by 
pests or suffered nutrient deficiency 
symptoms produced low FFB yield. 
	 For the consideration of 
perception on input costs, 57 
respondents agreed that they 
perceived the input costs to be 
too high and this was supported 
by the low FFB yield for these 
respondents. 

Relationship between selected 
Variables and FFB Yield

	 Correlation analysis showed 
that six factors had a significant 
relationship with FFB yield. 
These factors included level of 
education, monthly household 
income, farm management status, 
weeding, pest attacks and nutrient 
deficiency symptoms and input 
costs (Table 9).
	 Respondents who had secondary 
school education tended to achieve 
higher FFB yield than those who 
had no formal education, or those 
respondents who had university 
or college education. Those who 
had no formal education usually 
managed their farms based on their 
own experience and without proper 
knowledge in managing oil palm. 

Those who had higher education 
level, such as university or 
college, would prefer to seek more 
suitable jobs which match their 
qualifications. In a study reported 
by Azman et al. (2018), around 
50% of the oil palm smallholders 
in Peninsular Malaysia have only 
secondary school education. 
	 Monthly income also play an 
important role for the respondents 
in terms of their ability to buy 
agricultural inputs. A low monthly 
income will add constrain to the 
smallholders from buying and 
using the input. In this study, the 
results show that monthly income 
had a significant relationship with 
the FFB yield of the respondents. 
Based on the cross-tabulation 
analysis, respondents with a 
monthly income between RM1000 
and RM2500 achieved high FFB 
yield. Respondents who worked 
full-time as oil palm smallholders 
also tended to have high FFB 
yield. This group of smallholders 
managed their farms better than the 
part time smallholders. The part-
time smallholders would normally 
manage their farms in addition to 
their full-time jobs (primary source 
of income), or when they had any 
free time. Ramle et al. (2008) found 
that 23.3% of cocoa farmers failed 
to achieve the objective of the 
Cocoa Smallholder Development 
Programme (CSDP), which was 

to achieve 1.5 tonnes per hectare 
per year of dry cocoa beans. This 
was mainly because they had other 
jobs, as taxi drivers, or restaurant 
operators. 
	 This study also showed 
that mechanical weeding had a 
significant negative relationship 
with FFB yield. The more the 
smallholder practised mechanical 
weeding, the lower will be for the 
FFB yield. Similarly, pest attacks 
and nutrient deficiency symptoms 
had a significant negative 
relationship with FFB yield. This 
result is in line with the study by 
Rahmawati et al. (2019) which 
found that the damage caused 
by pests and diseases affected the 
growth of oil palm. Therefore, 
effective management of pests and 
diseases (as well as nutrient status) 
is important to ensure optimum 
growth of oil palm to maximise 
FFB yield per hectare. 
	 The last factor that had a 
significant relationship with FFB 
yield was the cost of agricultural 
inputs. The results show that such 
costs have an impact on the FFB 
yield by the smallholders. In this 
study, increased input costs seemed 
to increase FFB yield. This situation 
arose because the smallholders 
were aware that without these 
inputs (such as fertilisers, 
herbicides and seedlings), they 
would not be able to get higher 

TABLE 9. PEARSON CORRELATION BETWEEN VARIABLES AND FFB YIELD
Correlation with FFB yield

  Level of 
education

Monthly 
household  

income

Farm 
management 

status

Weeding Pests and 
nutrient 

deficiency 
symptoms

Input costs

Pearson 
correlation

0.213** 0.277** 0.204** -0.175* -0.151* 0.208**

Sign. (2-tailed) 0.004 0.000 0.006 0.018 0.042 0.005

N 182 182 182 182 182 182

Note: **Correlation is significant at the 0.01 level (2-tailed).
          *Correlation is significant at the 0.05 level (2-tailed).
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and better productivity from their 
farms. Thus, no matter how high 
the cost of the inputs, they realised 
that these inputs were necessary to 
achieve good farm management as 
recommended by GAP.

Multiple Regression Analysis

	 Multiple regression analysis was 
used to determine the contribution 
of the independent variables towards 
the variations in FFB yield among 
the independent smallholders in 
the study. Six predictor variables 
were found to be significant in 
explaining their influence or 
contribution towards FFB yield. 
The six predictors were: level of 
education, monthly household 
income, farm management status, 
weeding method (chemical), pests 
and nutrient deficiency symptoms 
and agricultural input costs. An R2 
value of 0.805 would indicate that 
80.5% of the variance in FFB yield 
is explained by the independent 
predictor variables in the model. 
	 Table 10 shows a summary of 
the results from multiple regression 
analysis of the independent 
variables that had effects on the 
dependent variable (FFB yield). 
The correlation coefficient and 
coefficient of determination were 
calculated and found to be r = 0.897 
and R2 = 0.805, respectively. The 
regressions were also significant 
at p<0.05. Thus, in general, the 
regression model revealed that 
80.5% of the variation in FFB yield 
was due to the six factors.

	 It can be seen from the results 
that two of the variables, level of 
education and farm management 
status, had positive relationships 
with FFB yield. Every 1% increase 
in education level and farm 
management status (i.e. full-time 
smallholder) would lead to an 
increase in FFB yield by 1.41% and 
0.67%, respectively. However, of 
the six variables, four had negative 
relationships with FFB yield; these 
are chemical weeding, pests and 
nutrient deficiency symptoms, 
agricultural input costs and 
monthly household income. Every 
1% increase in chemical weeding, 
pests and nutrient deficiency 
symptoms, agricultural input costs 
and monthly household income 
would bring about a decrease in 
FFB yield by 1.62%, 0.98%, 0.74% 
and 0.42%, respectively.
	 According to Samedani et al. 
(2014), harmful weeds usually 
caused strong competition for 
nutrients, moisture and sunlight 
in oil palm plantations, which 
eventually caused yield depression. 
Integrating regular weed control 
with fertiliser application, such as 
using disc ploughing and chemical 
herbicides on the oil palms, can 
improve work efficiency, facilitate 
organising as well as save energy and 
supervision of the activities related 
to weed and fertiliser management 
(Idayu and Supriyanto, 2014).
	 The costs of agricultural inputs 
also influenced the tendency of the 
respondents in using the inputs 
which in turn affect FFB yield. If 

the costs can be reduced to some 
extent and not be too much of a 
burden, the respondents would 
not face a situation in which they 
had to limit the use of these inputs 
because their cost was too high. In 
addition, the input supply must be 
convenient for the respondents to 
get the necessary inputs to ensure 
that the FFB yield was not affected.

CONCLUSION

The study revealed that in 2013 
most of the smallholders in Sabah 
had low FFB yield, which averaged 
around 15.4 tonnes per hectare. 
Three factors significantly affected 
FFB yield (at p<0.05), namely, 
pests and nutrient deficiency 
symptoms, chemical weeding 
method and costs of agricultural 
inputs. Extension services and 
policy makers should therefore 
use these factors as benchmarks 
when conducting any programmes 
or activities for the smallholders 
aimed at increasing their FFB 
yield. The smallholders should be 
provided with information and 
acquainted with technologies so 
as to improve their knowledge and 
skills to enable them to increase 
their oil palm productivity. 
	 However, there were some 
limitation in the study. For example, 
the education background of the 
respondents resulted in many 
of them unable to answer the 
questionnare on their own; this was 
because some of them did not have 
any formal education. Language 

TABLE 10. REGRESSION ANALYSIS OF FACTORS AFFECTING FFB YIELD
Variable Beta Significance level Summary
(constant)
Level of education
Monthly household income
Farm management status
Weeding method (chemical)
Pests and nutrient deficiency symptoms
Agricultural input costs

7.330
1.411
-0.417
0.665
-1.624
-0.980
-0.741

0.000
0.082**
0.059**
0.043**
0.000*
0.000*
0.003*

F = 5.495
R2 = 0.805

Note: * and ** indicate significant levels at 5% and 10%, respectively.
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barrier and age were also factors 
which caused difficulties among 
the respondents in understanding 
and to respond directly to the 
questions. Older respondents (aged 
more than 50 years) had more 
difficulty answering the questions 
than the younger respondents. 
An alternative would be to use 
other resources such as trusted 
enumerators or extension agents 
in the study to assist in the data 
gathering. Additionally, the sample 
in the study was limited only to 
those independent smallholders 
who were registered and monitored 
under the SDRD based on the Farm 
Record Books provided by the 
independent smallholders. 

RECOMMENDATION

Findings from this study helped 
in identifying factors affecting 
smallholder productivity in the 
study. Further studies should be 
conducted to determine how to 
overcome the problem of low 
FFB yield through (i) enhancing 
the effectiveness of knowledge 
transfer, attitude and skills among 
smallholders, (ii) exploring the 
relationship of social capital among 
independent smallholders and 
FFB productivity and (iii) using a 
qualitative study approach to gain 
more in-depth information from 
case studies.
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