
1

Oil Palm Industry Economic Journal Vol. 19 (2) September 2019  p. 1 – 16

ABSTRACT

Most oil palm-planted land owned by independent smallholders is 
poorly managed in terms of fertilisation and ultimately results in lower 
nutritional status. Lack of knowledge in fertiliser management is one 
of the major factors affecting low fresh fruit bunch (FFB) production. 
Study to assess the level of knowledge on fertiliser management among 
the independent smallholders was conducted involving 1147 respondents 
in Malaysia. Data was collected using questionnaire-guided surveys by 
face to face interview and field observation. Results showed that most 
of the respondents are men, Malay and Chinese, age 45 to 69 years old 
with a farm located more than 5 km to 10 km away from either house or 
mills. Based on demographic profiles, respondents with a good level of 
knowledge were at age 45 to 69 years old, received primary and secondary 
education, having 1-3 family members, gross farm income income below 
RM2000. The main information on fertiliser management was obtained 
from MPOB extension agents. Good level of knowledge was also found 
from respondents having land less than 10 ha with palm below 8 years old, 
planted in inland with flat to undulating topography. Palm was planted 
using a standard triangular planting system of seedlings obtained from 
a licensed nursery. Respondents mostly purchased compound fertilisers 
from the fertiliser shops at prices ranging from RM50 to RM100 for a 
bag of 50 kg. Most respondents applied 3 kg to 6 kg-1 palm-1 yr-1 using 
less than two workers and the labor cost per bag is estimated to be 
between RM6 and RM10 each bag. Respondents generally had sufficient 
knowledge, especially on the types of nutrient contents in fertiliser, the 
right application rate for immature and mature palm, correct timing, a 
method of application and placement. However, some respondents still 
lack of knowledge to identify the symptoms of oil palm nutrient deficiency. 
Based on states, a high number of respondents having good knowledge 
on fertiliser management, except for the two states of Kelantan and 
Perak. Finally, out of 1147 respondents involved in the study, 78.2% or 
897 respondents had good knowledge on the importance of fertiliser to 
improve their oil palm productivity.

Keywords: fertiliser management, knowledge, independent smallholder, 
oil palm.
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INTRODUCTION

Malaysia is presently the world’s 
second-largest oil palm producing 
country after Indonesia. The oil 
palm area of the country recorded 
a significant increase from 3.9 
million hectares in 2000 to 5.81 
million hectares in 2017 (Kushairi 
et al., 2018). Among the producing 
sectors, the oil palm independent 
smallholder (ISH) sector has 
become an important production 
sector in the Malaysian oil palm 
industry. It has played a substantial 
part in the growth of the farming 
industry. As of December 2017, 
there were a total of 249 029 ISHs 
in Malaysia with a total area of 979 
758 ha (Kushairi et al., 2018). This 
represented 16.9% of the total oil 
palm area in Malaysia (Kushairi et 
al., 2018). By definition, an ISH is a 
farmer who owns oil palm land less 
than 40.46 ha. The ISHs often grow 
oil palm trees with other crops and 
this effort has become their main 
source of income supported by 
their family members. They have 
the freedom how to utilise their 
lands, to choose types of crops 
for planting and to manage their 
farms. They are not contractually 
bound to any particular mills or 
associations, and may also receive 
support or extension services 
from government agencies. Thus, 
this sector is inefficient and 
unproductive compared to the 
estate sector.

In general, soils grown with oil 
palms have low soil fertility and 
therefore, mineral fertilisers usually 
need to be applied to sustain good 
soil nutritional status to support 
oil palm growth and yield. Oil 
palm requires high amounts of 
nutrients such as nitrogen (N), 
phosphorus (P), potassium (K) 
and magnesium (Mg) (Chew et al., 
1992; Kee et al., 1994). Fertiliser 
constituted about 50% of palm 
oil production cost (Tan, 1988). 
A study conducted by Goh and 
Hardter in 2003 showed that the 

amont of nutrients consumed by 
oil palm land of 25 t ha-1 yr-1 of fresh 
fruit bunches (FFB) production 
were estimated to be 192 kg for 
N, 11 kg for P, 209 kg for K, 36 
kg for Mg and 71 kg for Ca. It is 
important to note that fertiliser 
is the major factor affecting the 
oil palm yield. The palm yield 
responses to fertilisers up to 98% 
(Tarmizi et al., 1992 and Goh et al., 
1994). Therefore, good knowledge 
in fertiliser management, such 
as source, right rate, timing of 
applications, application methods 
and placement, is needed to 
provide the best returns for farmers 
(Roberts, 2007 and Goh et al., 
2009). Good fertiliser management 
could also minimise the negative 
impacts on the environment (Teo 
et al., 1998). 

The agricultural sector is 
becoming knowledge-intensive 
(Babu et al., 2011). Knowledge 
is often created by a combination 
of education and experience 
and is used to make a decision 
that influences agricultural 
practices (Brosius et al., 1986 
and Grossman, 2003). The latest 
knowledge helps farmers to be 
more effective in managing their 
farms, thus improving the farmers’ 
livelihood. Information such as 
new technologies in agronomic 
techniques to increase yields 
often failed to reach small-scale 
farmers (Hasnida et al., 2014). 
Education levels have significantly 
influenced the farmer preferences 
in adopting methods (Serah et 
al., 2012). Meanwhile, adopting 
and manipulating knowledge 
in fertiliser management can 
increase the oil palm productivity 
of smallholders in their farm 
(Chew et al., 1992). Hence, this 
is one of the reasons why MPOB 
had established an extension agent 
called TUNAS officer (Tunjuk Ajar 
dan Nasihat Sawit) with a role 
to effectively disseminating oil 
palm technologies in fertiliser 
management to the ISHs (Idris and 

Nursuhana, 2009). In another crop, 
such as sugar cane, the extension 
activities have significantly 
improved the knowledge level 
among the farmers (Pillegowda et 
al., 2010). According to Bentley and 
Andrews (1996), farmer’s surveys 
can identify gaps in knowledge, 
misconceptions, or inappropriate 
practices.

This paper is to assess the 
knowledge among ISH on fertiliser 
management in Malaysia. Findings 
of the study can be used to design 
more effective extension activities 
on fertiliser management to ensure 
high FFB yield for the ISHs.

METHODOLOGY

The study was conducted in 2015 
with a total of 206 037 registered 
ISHs, covering a total land area 
of 808 236.50 ha (Table 1). Based 
on the sampling technique of 
Krejcie and Morgan (1970), a 
sample of 1147 respondents was 
estimated from this total of 206 307 
ISHs. Data was collected from this 
sample using questionnaire-guided 
by face to face interviews and field 
observations. The distribution 
of the sampled ISHS was divided 
into six different zones, namely 
Northern, Eastern, Central, 
Southern 1 & 2, Sabah 1 & 2 and 
Sarawak 1 & 2. The sampling 
method in each zone used multi-
stage proportionate sampling, 
where the number of samples 
was determined by the numbers 
of smallholders.  The survey was 
carried out in three phases. For 
phase 1, a total of 382 respondents 
were randomly sampled from the 
Central and Northern Zones. For 
phase 2, 384 respondents were 
sampled from the Eastern and 
Southern Zones 1 and 2. For phase 
3, a total of 381 respondents were 
sampled from the Sabah Zones 1 
and 2 and Sarawak Zones 1 and 2. 

The developed questionnaires 
included two categories  of 
information. First, the socio-
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demographic and farm profiles 
of the respondents. The socio-
demographic profile information 
including age, education level, 
occupation pattern, income, 
sources of agricultural inputs. The 
farm information such as farm size, 
year of planting, planting system, 
sources of planting materials and 
fertiliser utilisation. Secondly, 
the knowledge of respondents 
on fertiliser management. These 
included sources and types of 
fert i l i ser  used,  appl icat ion 
frequency, placement, rate, timing, 
cost, and finally symptoms of 
nutrient deficiency. 

The interview was conducted by 
TUNAS officers and data obtained 
from the survey were analysed based 
on frequency, percent and mean. 
The cross-tabulation analysis was 
used to estimate the relationship 
between demographic background 
and farm characteristics, and 
their knowledge of fertiliser 
management. 

RESULTS AND DISCUSSION

Socio-demographic Profile of 
Respondents 

The socio-demographic profiles 
of the smallholders are shown in 
Table 2. The result showed that 
68.8% of the smallholders aged 
between 45 and 69 years old, while 
13.1% aged more than 70 years old. 
The average age was 55 years old, 
indicating that the smallholders 
in the study area were relatively 
old. Studies by Hayrol et al. (2009) 
and Ezhar et al. (2007) also found 
that the average age of farmers in 
Malaysia was more than 46 years 
old. 

F o r  g e n d e r,  8 1 . 1 %  o f 
respondents were male while 
18.9% were female. More than 
half of the surveyed smallholders 
(55.7%) had between one to three 
individual per family with the 
average household size is three 
people per family. In addition, 

89.1% smallholders were married, 
while 3.0% smallholders were 
separated.

In term of gross farm income, 
it was reported that 35.0% of the 
respondents received monthly 
gross income less than RM1000 
while only 4.9% received higher 
than RM4001 per month. A total 
of 68.2% of the ISHs regarded that 
their oil palm farm business as 
their main source of income. The 
average gross farm income was 
between RM1001 and RM2000. 
Based of ethnic, 46.1% were Malay 
followed by Chinese (22.6%), 
Indian (4.4%), Dayak (11.4%), 
Kadazan (3.1%), and others ethnic 
(1.1%). 

Most of the smallholders 
attained the secondary school 
(49%) level of education, 4.4% have 
not received any formal education. 
The highest educational level 
attained by the smallholders was 
from college or university (12.2%). 
This study showed that most of the 

TABLE 1. Distribution of registered INDEPENDENT oil palm 
SMALLHOLDERs based on zone IN 2015

Zone State Smallholder (No.) Land  area (ha) Total Smallholder 
(No.)

Northern Perak 35 742 104 120.18 42 488

Kedah 4 991 23 657.84

Perlis 12 68.20

Pulau Pinang 1 743 8 878.88

Eastern Pahang 9 461 42 689.28 13 294

Terengganu 2 643 10 353.27

Kelantan 1 190 4 574.70

Central Selangor 19 463 43 316.92 26 304

N. Sembilan 4 548 22 433.98

Melaka 2 293 10 643.16

Southern 1 & 2 Johor 68 053 201 257.58 68 053

Sabah 1 & 2 Sabah 32 835 214 817.82 32 835

Sarawak 1 & 2 Sarawak 23 063 121 424.69 23 063

Total 206 037 808 236.50 206 037

Source: MPOB (2015).
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smallholders gathered information 
on fertiliser management through 
MPOB followed by fertiliser shops. 
Finally, the study showed that 
70.5% of the smallholders did 
not hold any positions in the 
community. 

Relationship between 
Socio-demographic Profiles 
and Knowledge on Fertiliser 
Management of the Respondents

By carrying out a cross-
tabulation analysis, the relationship 
between the six categories of 
socio-demographic profiles of the 
smallholders and their knowledge 
on oil palm fertiliser management 
can be determined (Table 3). The 

TABLE 2.  SOCIO-DEMOGRAPHIC PROFILE OF RESPONDENTS

Respondent profile Respondents
(No.)

Percentage
(%)

Age group
21 - 44
45 - 69
≥70

208
789
150

18.1
68.8
13.1

Gender 
Male
Female

930
217

81.1
18.9

Household numbers
1 - 3
4 - 6
7 - 9

639
422
86

55.7
36.8
7.5

Monthly gross farm income per month (RM)
≤1000
1001 - 2000
2001 - 3000
3001 - 4000
≥4001

402
400
227
62
56

35.0
34.9
19.8
5.4
4.9

Ethnicity
Malay
Chinese
Indian
Dayak
Kadazan
Others

529
259
51

131
35

142

46.1
22.6
4.4

11.4
3.1

12.4

six socio-demographic profiles 
of respondents were age, gender, 
number of households, gross 
income, educational level, income 
status and source of reference 
fertiliser management knowledge.

This study found that of the 
789 respondents, 615 respondents 
with good knowledge came from 
the age group ranging between 45 
years old and 69-year-old. For this 
age group, the knowledge level 
of 174 respondents was moderate 
to poor. This finding suggested 
that older smallholders had more 
farming experience than younger 
smallholders. For gross farm 
income, the study showed that 309 
respondents with a gross income 
from RM1001 to RM2000 were 

reported to have a good knowledge 
on fertiliser management. Good 
level of knowledge in fertiliser 
management was found on 
respondents who rely on oil palm 
as their main source of income. 
There were 454 respondents with a 
secondary education level had good 
knowledge of fertiliser management. 
Meanwhile, 790 respondents had 
a good knowledge in fertiliser 
management by engaging in the 
MPOB extension services.

Farm Characteristics

The  f a rm charac te r i s t i c 
information recorded in this study 
included the registered land size, 
year of planting, farm ownership, 
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employment of workers, soil types 
and topography, farm distance 
from the house, the source of 
planting material and planting 
system (Table 4).

The average  s ize  o f  the 
registered farm was 3.54 ha, 95% 
of smallholders having farm size 
less than 10 ha. While 0.4% of 
smallholders owned more than 
30.01 ha of registered land. The 
average palm age was 7 years old, 
palm at this age started to produce 
the maximum FFB yield. Majority 
or 77.7% of smallholders owned 
palm at age less than 8 years old. 
Only, 2.7% of respondents still 
retained the old palm tree more 

Education level
Primary School
Secondary School
College/University
Non-formal education

394
562
140
51

34.4
49.0
12.2
4.4

Marriage status
Married
Single 
Divorce 
Widow

1022
90
22
13

89.1
7.8
1.9
1.1

Income from oil palm as 
Main income
Secondary income

782
365

68.2
31.8

Village/community position 
Community Head
Village Head
JKKK
Head of Unit PPK
Villagers
Others

211
22
19
17

809
69

18.4
1.9
1.7
1.5

70.5
6.0

Sources of reference fertiliser management knowledge
MPOB
PPK
Department of Agriculture
University
Contractor/Dealer Fruit (DF)
Fertiliser Shop
Media (TV, radio, magazine,newspaper)

993
29
46
1

18
40
20

86.6
2.5
4.0
0.1
1.6
3.5
1.7

Note:	PPK – Pertubuhan Peladang Kawasan.
	 JKKK – Jawatankuasa Kemajuan dan Keselamatan Kampung.
 

than their economic lifespan of 25 
years. 

Majority of the respondents 
(66%) were full-time smallholders 
and only 34% were part-time 
smallholders. More than half or 
62.9% of respondents did not 
hire workers to assist in the farm 
operation. Only the part-time 
smallholders’ required assistant 
to manage their farms. This study 
recorded that the smallholders tend 
to hire local people to work in their 
farm compared to foreign workers. 

In term of soil types, 58.3% of 
the smallholders’ farm had inland 
soil type, 25% had coastal soil type 
and 16.7% had peat soil type. For 

the land topography, 57.3% of the 
smallholders planted their oil palm 
on flat land, 38.9% in undulating 
and 7.4% located on hilly land. 

Based on the distance between 
the farm and the house, 79.9% 
of the smallholders’ house were 
located away from the farms. 
About 48.8% of the smallholders 
stayed in less than 5 km from their 
farm, 41.2% of the smallholders 
claimed that their house and mill 
were between 6 km and 10 km. 
This study found that smallholder 
farms were replanted from oil palm 
to oil palm (49.8%), rubber to oil 
palm (9.9%), and jungle to oil palm 
(28.1%).
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TABLE 3. Cross tabulation analYSIs between socio demographic profile OF 
RESPONDENT AND knowledge on fertiliser management

Respondents profile
Knowledge of fertiliser management

 (No. of ISHs) Total
Good Moderate Poor

Age of smallholders (years)
21 - 44
45 - 69
≥ 70

162
615
120

34
144
26

12
30
4

208
789
150

Household numbers
1 - 3
4 - 6
7 - 9

482
346
69

134
60
10

23
16
7

639
422
86

Gross income (RM)
≤ 1 000
1 001 - 2 000
2 001 - 3 000
3 001 - 4 000
≥ 4 001

301
309
184
50
53

76
82
35
10
1

25
9
8
2
2

402
400
227
62
56

Education level
Primary school
Secondary school
College/university
Not attained any formal education

296
454
113
34

79
94
24
7

19
14
3
10

394
562
140
51

Income status
The main source of income
Secondary income

600
297

146
58

36
10

782
365

Source of reference fertiliser 
management knowledge
MPOB
PPK
Department of Agriculture
Contractor/DF
Fertiliser shop
Mass media
Others

790
23
22
1
11
23
27

168
4
11
0
5
14
2

35
2
3
0
2
3
1

993
29
36
1
18
40
30

Note:	ISH – Independent smallholder.
	D F – Fruit dealer.
	 PPK – Pertubuhan Peladang Kawasan.

TABLE 4. Farm characteristics of respOndentS participated in the study

Items No. of respondents Percentage (%)

Area of the registered farm with MPOB
below 10.00
10.01 - 20.00
20.01 - 30.00
30.01 - 40.00

1 090
47
5
5

95.0
4.1
0.4
0.4
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Year of cultivations (year)
1985 - 1992
1993 - 2000
2001 - 2008
2009 - 2017

891
153
72
31

77.7
13.3
6.3
2.7

Palm age (year)
≤ 8.0
9.0 - 16.0
17.0 - 24.0
25.0 - 32.0

891
153
72
31

77.7
13.3
6.3
2.7

Job status
Full-time smallholder
Part-time smallholder

752
395

66
34

Hiring worker
Yes 
No 

425
722

37.1
62.9

Soil types
Coastal
Inland
Peat soil

287
669
191

25.0
58.3
16.7

Land topography 
Flat area
Undulating 
Hilly area

616
446
85

53.7
38.9
7.4

Location of house 
House located on the farm
House located away from the farm

231
916

20.1
79.9

Distance farm from house
≤5 km
6-10 km
11-15 km
≥16 km

560
227
138
222

48.8
19.8
12.0
19.4

Distance farm from mill
≤5 km
6-10 km
11-15 km
≥16 km

407
472
163
105

35.5
41.2
14.2
9.2

Type of crop before planting oil palm 
Oil palm to oil palm
Rubber to oil palm
Jungle to oil palm
Others 

571
114
322
140

49.8
9.9

28.1
12.2

Source of planting material
Licensed private nursery 
Unlicensed private nursery
Government nursery
Others 

828
18

244
57

72.2
1.6

21.3
5.0
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Source of planting material is 
one important aspect to ensure 
high farm productivity. This 
study recorded that 72.2% of 
the smallholders purchased oil 
palm seedlings from licensed 
private nurseries, followed by 
government nurseries.  Some 
smallholders (1.6%) purchased oil 
palm seedlings from the unlicensed 
nurseries. Seedlings bought from 
the unlicensed nursery will lead 
to low quality and produce a low 
yield. This study also determined 
that 90% of the smallholder’s 
used triangle planting system and 
8.9% of them still applied square 
planting system.  About 60.4% of 
the respondents were recipients 
of New Planting and Replanting 
Assistance Schemes (TSSPK and 
TBSPK). Most of the respondents 
planted oil palm seedlings obtained 
from the licensed CoPN certified 
nurseries, including private and 
government nurseries.

Relationship between Farm 
Characteristics and Knowledge 
on Fertiliser Management

Through cross-tabulation 
effort, the proportion of each 
variable of the farm characteristics 
that afffects the knowledge of the 
respondents can be determined 

(Table 5). Based on the registered 
areas, the finding showed that 
majority of 845 smallholders who 
owned farm size less than 10 ha 
have a good level of knowledge on 
oil palm cultivation. Only some of 
them or 46 smallholders have poor 
knowledge of farm management. 

Smallholders with planted oil 
palm at age less than eight years 
were more knowledgeable than 
those who retain their farm up 
to 32 years old. These findings 
showed that smallholders who 
cultivated palms after the year 
2009 were more knowledgeable 
than those who cultivated palm 
before. A total of 703 respondents 
who planted oil palm after year 
2009 have good knowledge on 
ferti l iser management. This 
proved that TUNAS officers 
had effectively disseminated oil 
palm management technologies 
during the implementation of 
the replanting and new planting 
incentive schemes (TSSPK and 
TBSPK) in 2011 and onward.  
Retaining older oil palm tree will 
reduce crop yield, but will increase 
the operational cost especially in 
harvesting. 

Job status is the fourth variable 
measured in this cross-tabulation 
analysis.  The results showed 
that full-time smallholders have 

better knowledge than part-time 
smallholders. This is mainly 
because as they spend as more time 
on the farm, they know more about 
oil palm management. Full-time 
smallholders had enough time to 
manage their farms than the part-
time smallholders who were also 
engaged with other commitments. 
A high number of respondents 
(552 smallholders) who cultivated 
oil palm in the inland soil had 
better knowledge compared to peat 
land (145 smallholders).

There  i s  no  doubt  tha t 
respondent who plant oil palm to 
oil palm have a basic knowledge of 
fertiliser management. The result 
showed that 430 respondents in 
this category had better knowledge 
on oil palm fertiliser management. 
The study also indicated that 
respondents who practice good 
agriculture techniques in oil palm 
management, such as triangle 
planting system, and followed 
regulations have a good knowledge 
on fertiliser management. Finally, 
those smallholders who were 
previously participated in the 
replanting programs such as Skim 
Bantuan Anak Benih Berkualiti 
(SBABB), Skim Insentif Tanam 
Semula (SITS), Pakej Rangsangan 
Ekonomi Kedua (PRE2), TSSPK, 
and TBSPK commonly had a good 

Planting system
Triangle 
Square 
Double avenue
Others

1032
102

4
9

90.0
8.9
0.8
0.3

MPOB scheme participant 
SBABB
SITS/PRE2
TSSPK
TBSPK
Not a participant
Others scheme

149
52

434
259
236
17

13.0
4.5

37.8
22.6
20.6
1.5

Note:	SBABB – Oil Palm Seedlings Assistance Schemes (Skim Bantuan Anak Benih Sawit Berkualiti).
	 PRE2 – Pakej Ransangan Ekonomi Kedua.
	 SITS – Skim Insentif Tanam Semula.
	T SSPK, TBSPK – Replanting and New Planting Schemes.
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TABLE 5. Cross tabulation between farm characteristic 
AND knowledge on fertiliser management

Items
Knowledge of fertiliser management 

(No. of respondents) Total
Good Moderate Poor

Area of the registered farm with MPOB (ha)
below 10.00
10.01 - 20.00
20.01 - 30.00
30.01 - 40.00

845
42
5
5

199
5
0
0

46
0
0
0

1 090
47
5
5

Palm age (years)
≤ 8.0
9.0 - 16.0
17.0 - 24.0
25.0 - 32.0

703
123
51
20

160
22
14
8

28
8
7
3

891
153

72
31

Years of planting (year)
1985 - 1992
1993 - 2000
2001 - 2008
2009 - 2017

20
51

123
703

8
14
22

160

3
7
8

28

31
72

153
891

Job status
Full-time smallholder
Part-time smallholder

602
295

122
82

28
18

752
395

Soil types
Coastal
Inland 
Peat soil

200
552
145

80
85
39

7
32
7

287
669
191

Topography
Flat 
Undulating 
Hilly

470
360
67

124
70
10

22
16
8

616
446

85

Crop before oil palm
Oil palm 
Rubber 
Jungle 
Others

430
88

255
124

125
26
42
11

16
0

25
5

571
114
322
140

Planting system
Triangle system
Square system
Double avenue
Others

809
75
9
4

191
13
0
0

32
14
0
0

1 032
102

9
4

MPOB scheme participant 
SBABB
SITS/PRE2
TSSPK
TBSPK
Not a participant
Others scheme

138
45

319
213
165
17

7
6

83
42
66
0

4
1

32
4
5
0

149
52

434
259
236
17

Note:	SBABB – Oil Palm Seedlings Assistance Schemes (Skim Bantuan Anak Benih Sawit Berkualiti).
	 SITS – Skim Insentif Tanam Semula.
	T SSPK, TBSPK – Replanting and New Planting Schemes.
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knowledge on oil palm fertiliser 
management. These smallholders 
gained more knowledge possibly 
due to the effective extension 
services given by the TUNAS 
officers during the implementation 
of the replanting programs. 

Relationship between Yields 
with Knowledge on Fertiliser 
Management

The FFB yield of respondents 
was divided into four categories 
(≤10, 11-20, 21-30 and ≥31 t ha-1 
yr-1), while the level of knowledge 
was divided into three categories 
(good, moderate and poor). 
Smallholders with FFB yield at 21-
30 t ha-1 yr-1 had a good knowledge 
on fertiliser management, followed 
by smallholders produced FFB 
yield ≤10 t ha-1 yr-1, 11-20 t ha-1 yr-1 

and ≥31 t ha-1 yr-1 (Table 6). There 
are various factors that affect the 
oil palm yield including palm age 
profiles, weather, soil types, and 
field management such as labor 
shortage. 

Fertiliser Management

The fert i l i ser  management 
parameters determined in this 
study included application method, 
fertiliser price and application rate 
(Table 7). The results showed, 
that 922 respondents purchased 
fertiliser at a price of RM50 
to RM100 per bag. While 129 
respondents purchased at a price, 

higher than RM100 per bag, the 
average price of fertiliser was 
RM94.15 per 50 kg bag. 

Yearly, smallholders spent a 
total of RM5160 on fertiliser. 
Fertiliser was known to be the 
most important input in FFB 
production and contributed to 50% 
production cost stated by Cramb 
and Sujang (2012) and Normahayu 
et al. (2009). According to Tarmizi 
(2009) the rate of fertiliser 
application is between 9-12 kg 
palm-1 yr-1 for palm ages six years 
and above. Meanwhile, the fertiliser 
applications rate of ISHs was lower 
than recommended because the 
results showed that the average 
application rate by respondent 
is 4.65 kg palm-1 yr-1 at oil palm 
ages average seven years old. 
The finding showed 68.1% of the 
farmers applied fertilisers around 
3.01 to 6.00 kg palm-1 yr-1, 21.1% 
applied less than 3.00 kg palm-1 yr-1  

and 10.8% applied more than 6.01 
kg palm-1 yr-1. 

B a s e d  o n  t h e  p l a c e  o f 
smallholders purchasing fertiliser, 
this study showed that 56.1% of 
them purchased fertilisers from the 
fertiliser shop, 16.4% purchased 
from the middleman and only 2.9% 
obtained their fertiliser through 
contractors or fruit dealers (DF). 
In terms of types of fertilisers, total 
of 68.5% smallholders prefer to use 
compound fertilisers, 15.9% used 
straight fertilisers, 11.9% used 
mixture fertilisers and 3.7% used 
other types of fertilisers. 

For a number of bags purchased 
per year, almost 98% of respondents 
purchased between 2 bags and 332 
bags a year, with a mean of 56 bags 
per year. On average, smallholders 
employed two workers per farm. 
Therefore, the estimated manuring 
wages for one labor was RM4.28 
per bag.

Knowledge on Fertiliser 
Management in Oil Palm

There were 20 statements 
used to evaluate the respondent 
k n o w l e d g e  o n  f e r t i l i s e r 
management in oil palm cultivation 
(Table 8). The frequency recorded 
in each statement will determine 
the knowledge level among the 
respondents. It was found that 
92.7% of the respondents did know 
the right placement area where 
fertiliser should be applied by the 
broadcasting method, which was 
on the stacking frond piled area. 
Tailliez (1971) reported the greater 
concentration of roots in the soil 
beneath the frond stacking areas.  

In line with the findings on 
fertiliser application method, 
smallholders involved in the 
study also knew the nutritional 
needs mature oil palm. They 
really understand that a mature 
oil palm needs at least 6 kg to 9 kg 
of fertiliser a year. This rate was 
required for better growth and 
bigger size of fruit bunches. Hence, 
90.3% of the respondents gave the 
right answer that matured palms 
need 6 kg to 9 kg fertiliser a year.

The respondents also awared 
of the impact of applying fertiliser 
during heavy rain or drought 
seasons. Kee and Chew (1996) 
noted that high surface run-off of 
fertilisers was recorded during the 
wet season in Malaysia. Therefore, 
90.0% of respondents avoid 
applying fertiliser during this 
weather condition, while 3.5% gave 
the wrong answer. Another 6.5% of 
respondent are not answer for this 
question.

TABLE 6. CROSS TABULATION BETWEEN FFB YIELDS WITH 
KNOWLEDGE ON FERTILISER MANAGEMENT

Yield 
(t ha-1 yr-1)

Knowledge of fertiliser management

Good Moderate Poor

Percentage (%)

≤10 80.4 17.0 2.6

11 - 20 71.1 26.3 2.6

21 - 30 100.0 0.0 0.0

≥31 60.0 20.0 20.0
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TABLE 7. Fertiliser PARAMETER OBTAINED FROM The RESPONDENTS

Items Frequency (n) Percent 
(%) Mean Median

Price per bag (50 kg)

<50 96 8.40
94.15 90.050 - 100 922 80.40

>100 129 11.25
Total fertiliser used (RM yr-1) 
< 25 000 1 117 97.4

5160 2 380
25 000 - 50 000 20 1.7
50 000 - 100 000 9 0.7
>100 000 1 0.1
Fertiliser applied (kg/palm)
≤ 3.00 242 21.1

4.65 3.703.01 - 6.00 781 68.1
6.01 - 9.00 124 10.8

Sources of purchase fertiliser
Fertiliser Shop 643 56.1

Not 
Related

Not 
Related

PPK (Pertubuhan Peladang Kawasan) 159 13.9
Middle Man 188 16.4
Cooperative 15 1.3
Contractors 33 2.9
Others 109 9.5

Types of fertiliser
Straight fertiliser 182 15.9

Not 
Related

Not 
Related

Mixture 137 11.9
Compound 786 68.5
Others 42 3.7

Man cost (RM) per bag (50 kg)
6 - 10 1 133 98.8

4.28 6.0
11 - 20 12 1.0
21 - 30 1 0.1
31 - 40 1 0.1

Labour manuring (person)
<2 1101 96.0

2 33 - 4 46 4.0
>4 1 0.1

Regarding the frequency of 
applying fertiliser a year, 89.7% of 
respondents were aware that the 
frequency should not less than 
two to three times.  But some of 

them (10.3%) were still not aware 
and applied less or more than that. 
On types of fertiliser, it was found 
that 88.0% of the respondents 
knew that compound fertilisers 

containing complete nutrient 
sources such as N, P, K, Mg and 
trace elements. 

There are 87.3% the respondents 
were able to differentiate between 
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of Potash. About 75.2% of the 
respondents knew that urea is one 
of the nitrogen sources in fertiliser 
containing 46% nitrogen. This 
study found that smallholders still 
lack knowledge on the symptoms 
of oil palm nutrient deficiency. 
High percentages of smallholders 
answered the correct symptoms 
of nitrogen and boron deficiency, 
followed by kalium and phosphate 
deficiency symptoms. A small 
proportion of them marked the 
correct answer on magnesium 
deficiency symptoms.

Relationship between States 
with Knowledge on Fertiliser 
Management

The knowledge  l eve l  o f 
the respondents on fertiliser 
management based on the states in 
Malaysia had been determined in 
this study (Table 9). Respondents 
from Melaka, Pulau Pinang and 
Kedah were more knowledgeable 
on fertiliser management compared 
to other states. On the other 
hand, respondents from Kelantan 
have less knowledge fertiliser 
management.

Level of Knowledge on 
Fertiliser Management among 
Respondents

The level of knowledge on 
fertiliser management among 
the respondents was evaluated 
(Table 10). The study found 
that 78.2% or 897 respondents 
have good knowledge of the 
fertiliser application. A total of 
204 respondents or 17.8% were 
found to have a moderate level of 
knowledge on the importance of 
fertiliser in FFB production. This 
group of smallholders gave the 
wrong answer in the statement 
about the fertiliser characteristics 
and application.  Only 4.0% of 
the respondents were unclear on 
the role of fertiliser in oil palm 
cultivation. 

TABLE 9. THE respondent level OF knowledge on 
fertiliser management BETWEEN STATES

States

Knowledge of fertiliser management

Good Moderate Poor

Percentage (%)

Sabah 92.8 5.9 1.4

Sarawak 80.6 16.3 3.1

Pahang 82.6 17.4 0.0

Terengganu 66.7 33.3 0.0

Kelantan 50.0 50.0 0.0

Johor 86.0 13.7 0.3

Melaka 100.0 0.0 0.0

Selangor 66.4 29.9 3.7

Negeri Sembilan 66.7 33.3 0.0

Pulau Pinang 100.0 0.0 0.0

Kedah 100.0 0.0 0.0

Perak 59.8 31.7 8.5

TABLE 10. level of knowledge on fertiliser 
management among respondentS

Level of knowledge Frequency (n) Percent (%)

Good 897 78.2

Moderate 204 17.8

Poor 46 4.0

Total 1 147 100.0

straight, mixture and compound 
fertilisers, while only 2.9% gave 
an incorrect answer. For immature 
palm less than five years, 83.7% 
of the respondents gave a correct 
answer that the number of 
fertilisers applied should be less 
than 5 kg  palm-1 yr-1. Immature 
palm needs fewer nutrients than 
the mature palm. More than 82.5% 
of respondents knew that urea 
should be applied immediately 
after purchased. There are some 
respondents gave an incorrect 
answer for both statements, which 
were 2.1% and 6.1%, respectively. 
The study also found that 79.9% 

of the respondents knew they 
needed to apply 200 g to 300 g of 
CIRP in the planting hole before 
transplanting.  While 79.2% of 
the respondents believed that the 
soil analysis needs to be conducted 
prior to planting as to know the 
nutrient level in the soil.  

Regarding the acronym of CIRP 
(Christmas Island Rock Phosphate) 
and MOP (Murate of Potash), more 
than 75% of respondents gave the 
correct answer. About 78.6% of 
the smallholders knew that CIRP 
meant for Christmas Island Rock 
Phosphate and 76.5% of them 
knew MOP stands for Murate 
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CONCLUSION

The results of the study concluded 
that most of the smallholders 
know the importance of fertiliser 
m a n age me nt  i n  o i l  p a l m . 
Education enables smallholders 
to better access information about 
fertilisers and raise awareness of 
effective fertiliser management. 
The finding also determined that a 
small majority of the respondents 
are still lacking in identifying 
deficiency symptoms of nutrients 
and insufficient rate of fertiliser 
applications. Therefore, extension 
services play an important role in 
improving the level of knowledge 
of farmers. Apart from this, a 
factor that has become very critical 
in raising oil palm production 
is the commitment of the ISHs 
themselves. Further research 
could include a more in-depth 
study of the cost of fertiliser 
and the price of FFB influencing 

the commitment of the ISHs 
in fertiliser management. The 
results of this study can be used 
for extension agents to strengthen 
the adoption of good agricultural 
practices (GAP), especially the 
effective for smallholders to 
effectively use fertilisers to enhance 
their productivity. Furthermore, 
new approaches to extension 
services need to be explored in 
which tailored information and 
guidance on sustainable  fertiliser 
management use for oil palm can 
be effectively provided to ISHs.
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