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ABSTRACT 

Good fertilizer management in the main nursery is linked to the achievement of enhanced 

growth and development among oil palm seedlings. Polyfeed, a multi-nutrient soil additive has 

been introduced as a fertilizer for use in the oil palm nursery although a fertilizer recommenda-

tion exists. Kieserite is added to polyfeed to compensate for the low Mg content. A study to evalu-

ate the effect of these two fertilizer formulations; polyfeed and polyfeed + kieserite against the 

standard OPRI treatment for oil palm seedlings at the main nursery was carried out. The experi-

ment was conducted at Okyinso near Kade from May 2005 to March 2006, in a randomized com-

plete block design with four treatments in three replications. Plant growth parameters such as 

plant height, butt circumference, leaf area and leaf area index were measured monthly. The re-

sults of the vegetative measurement indicate that all the fertilizer treatments enhanced the 

growth of the seedlings. However the standard practice of OPRI gave the highest growth. Poly-

feed + kieserite recorded better performance than polyfeed treated seedlings although it was an 

expensive treatment. The use of the standard practice treatment of OPRI was observed to be 

agronomically and economically the best treatment.  

INTRODUCTION 

Fertilizer application is one of the important 

factors in the growth and development of oil 

palm. Planting vigorously growing seedlings 

and the supply of adequate plant nutrients are 

prerequisite for an early fruiting and high yield-

ing palm at maturity (Bah and Zaharah, 2004). 

This makes the nursery the foundation for a 

successful oil palm plantation establishment. In 

the main nursery, fertilizer is applied every 

month for about 10-12 months to boost the 

growth and development of the seedlings. Cur-

rently the CSIR-Oil Palm Research Institute 

recommends the application at a standard rate 

of 30g/month of NPKMg in the ratio of 1:1:1:2 

for oil palm seedlings. This involves the use of 

single-nutrient fertilizers which provides flexi-

bility, lower cost per unit of nutrient and the 

advantage of applying only those nutrients that 

are needed and will generate an economic 

benefit. However, this approach involves pur-

chasing, handling and applying several materi-

als and possibly mistakes can also occur while 

mixing different fertilizers not only in terms of 
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quantities but also in terms of compatibility. 

Although the institute’s fertilizer formulation 

for the oil palm seedlings has demonstrated 

significant responses to growth and develop-

ment, polyfeed fertilizer formulation has been 

introduced with the inception of the Presiden-

tial Special Initiative (PSI) on oil palm. Poly-

feed is a multi-nutrient fertilizer formulation 

containing NPK in the ratio 19: 19: 19 and low 

in magnesium. Currently a multi-nutrient fertil-

izer that matches the exact nutrient needs of the 

oil palm seedling is not available. Using poly-

feed fertilizer which is low in magnesium has 

forced nursery operators to add one straight 

fertilizer, kieserite to supplement the Mg con-

tent. The effects of these formulations on the 

growth, and development of the oil palm seed-

lings are yet to be assessed. 

The objective of this study was to evaluate the 

effects of polyfeed and polyfeed + kieserite 

formulations on the growth and development of 

oil palm seedlings in the main nursery as 

against the standard CSIR-OPRI recommenda-

tion. 
 

MATERIALS AND METHODS 
The experiment was carried out at Okyinso 

near Kade from May 2005 to March 2006 in a 

randomized complete block design with four 

treatments in three replications. Each plot con-

sisted of 30 seedlings planted in a 70cm x 70cm 

triangular planting design. The treatment details 

are provided below: 

Muriate of Potash and Kieserite in a 1:1:1:2 

ratio. All the treatments were applied monthly 

for nine months in rings around the seedlings. 

Daily watering was done manually, using a 

water irrigation. Weed control involved hoeing 

in-between bags and hand picking in the bags. 

 

Data collection 

Eight plants per plot were randomly selected 

within each row and tagged for monthly data 

collection. Growth responses were evaluated as 

plant height, butt circumference, number of 

leaves, frond dry weight, leaf area and leaf area 

index. Plant height was measured from the soil 

surface in the polybag to the highest point of 

the spear leaf. Butt circumference was taken as 

the average of two measurements in opposite 

directions using a vernier caliper. Frond dry 

weight was determined by Corley’s (1971) 

method. Leaf production was recorded using 

the IRHO technique. Leaf area and leaf area 

index were evaluated by the method of Hardon 

(1972). The seedlings were harvested after 

twelve months, and each was divided into 

leaves, stem and roots. Dry weight of the 

leaves, stems and roots were recorded after 

oven drying at 70˚C to constant weight. All 

vegetative data were subjected to analysis of 

variance (ANOVA) using GENSTAT statistical 

package. Separation of means was done by 

Least Significance of Difference at 5% level of 

probability. Using current market prices, the 

cost analysis was done by comparing the poly-

feed and polyfeed + kieserite treatment with the 

standard practice and the control. 

 

RESULTS 

The effects of the application of the various 

fertilizer formulations on the vegetative growth 

of oil palm seedlings are presented in Figures 1

-3 and Tables1-5. 

 

Butt circumference 

The pattern of butt development was gradual 

from the 4th to 10th month with a sharp jump 

between the 11th and 12th month (Fig. 1). Sig-

nificant differences were noted between the 

control treatment and the rest of the treatments 

Treatment 1  30g Standard practice /seedling/

month  

Treatment 2  30g Polyfeed/seedling/month  

Treatment 3  30g Polyfeed + Kieserite/seedling/

month  

Treatment 4 Control  

Polyfeed is a water soluble multi-nutrient fertil-

izer of NPK 19:19:19 with micro elements 

which is applied by fertigation method in com-

mercial drip irrigation systems. The standard 

practice (NPKMg) is a fertilizer mixture of 

Ammonium Sulphate, Triple Super Phosphate, 
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after the 10th month. The polyfeed + kieserite 

treated seedlings gave the greatest butt circum-

ference of 25.4 cm whiles the lowest values of 

15.5 cm was recorded by the control treatment 

on the 12th month. 

 

Plant height 

Results of seedling height are presented in Ta-

ble 1. Seedling height increased gradually from 

the 4th to 7th month irrespective of the treat-

ment applied. A 20% height reduction was ob-

served for all the treatments on the 7th month. 

No significant differences were observed from 

the 4th to 8th month among the treatments. 

However, from the 9th to 12th month signifi-

cant differences was observed between the con-

trol and the rest of the treatments. At the 12th 

month, the highest seedling height of 121.5cm 

was recorded by seedlings treated with the stan-

dard practice whiles the control treatment re-

corded the lowest seedling height of 75.9cm. 

 

Number of leaves 

Table 2 summaries the number of leaves of the 

seedlings under the various treatments. For all 

the treatments, leaf formation was gradual from 

the 4th to 7th months although slight differ-

ences were observed among treatments. The 

6th month recorded a decrease in the leaf num-

bers for all treatments. However, there was a 

steady rise for all treatments from the 7th to the 

9th month of the study. The greatest number of 

8 leaves was observed for seedlings treated 

with the standard practice, polyfeed and poly-

feed + kieserite whiles the lowest of 6 recorded 

by the control treatment.  

*Figures on top of bars represent LSD values. 

Treatments 
Months after treatment application 

4 5 6 7 8 9 10 11 12 

Standard practice 
Polyfeed 

Polyfeed + kieserite 

Control 

53.73 
49.80 

54.23 

49.13 

55.40 
52.23 

56.73 

50.63 

56.00 
52.77 

55.60 

51.20 

44.33 
41.80 

46.87 

41.50 

45.37 
43.00 

48.13 

42.50 

50.40 
50.03 

53.07 

43.03 

54.10 
50.03 

55.20 

44.97 

108.07 
99.37 

104.80 

68.00 

121.47 
110.63 

119.17 

75.93 

LSD (0.05) 
C.V (%) 

N.S 
8.2 

N.S 
6.8 

N.S 
6.9 

N.S 
7.4 

N.S 
7.4 

5.2 
6.1 

4.9 
5.5 

10.9 
6.6 

12.6 
6.7 

Table 1: Effects of treatments on oil palm seedling height (cm) 

Fig. 1: Effect of treatments on butt circumference development 

41 Journal of Ghana Science Association, Vol. 14 No. 1 . June, 2012 



Comparative nursery fertilizer trial Danso et al. 

Leaf area 

The effects of treatments on leaf area are pre-

sented in Fig. 2. Statistically, no differences 

were recorded between the standard practice 

and polyfeed + kieserite at the end of the trial. 

Although leaf area values of polyfeed and poly-

feed + kieserite were below the standard prac-

tice treated seedlings of 0.17 m2, its perform-

ance was much better than the control treat-

ment. Significant differences were recorded 

between the standard practice, polyfeed and the 

control. The control treatment recorded the 

lowest leaf area of 0.07 m2whiles greatest leaf 

area value of 0.17 m2 was observed for stan-

dard practice treatment. 

Leaf area index (LAI) 

Treatment effects on leaf area index are pre-

sented in Fig.3. For the period of the trial, the 

highest leaf area index value of 0.25 was re-

corded for seedlings treated with the standard 

practice whiles the control treatment recorded 

the lowest of 0.11.No significant differences 

were noted on the 11th month. However differ-

ences existed between the control and the other 

treatments. 

 

Frond dry weight (FDW) 

Presented in Table 3 are the effects of treat-

ments on frond dry weight. The standard prac-

tice treated seedlings recorded the greatest 

Treatments 
Months after treatment application 

4 5 6 7 8 9 

Standard practice 

Polyfeed 

Polyfeed + kieserite 

Control 

4.0 

4.0 

4.3 

4.0 

5.0 

4.7 

5.0 

5.0 

3.7 

3.3 

3.3 

2.3 

4.0 

4.0 

4.0 

2.0 

6.3 

7.0 

6.7 

3.0 

8.0 

8.0 

8.0 

5.7 

LSD (0.05) 

C.V (%) 

0.1 

8.1 

1.1 

12.3 

0.8 

15.6 

0.6 

9.5 

1.4 

13.1 

0.5 

4.3 

Table 2: Effects of treatments on number of leaves 

Fig. 2: Effects of treatments on leaf area 

*Figures on top of bars represent LSD values. 
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frond dry weight of 0.37 kg. Polyfeed and poly-

feed + kieserite treated seedlings recorded 0.33 

kg and 0.36 kg respectively. 

 

Destructive analysis of the oil palm seedlings 

Table 4 presents the results of the dry matter 

accumulation. The leaves recorded the greatest 

dry matter and accounted for about 55% of the 

total dry matter in all the treatments. Significant 

differences in leaf values existed among all the 

treatments. The stem and root values of the 

control treatment were significantly different 

from all the treatments. The highest dry matter 

of 331.5 g and lowest of 84.3 g were recorded 

Fig. 3: Effects of treatment on leaf area index 

*Figures on top of bars represent LSD values 

Treatments 
Months after treatment application 

11 12 

Standard practice 

Polyfeed 

Polyfeed + kieserite 

Control 

0.30 

0.29 

0.29 

0.28 

0.37 

0.33 

0.36 

0.30 

LSD (0.05) 

C.V (%) 

0.04 

8.7 

0.04 

7.4 

Table 3: Effects of treatment on frond dry weight (kg) 

Treatments 
Mean dry weight (g) 

Leaves Stem Roots Total 

Standard practice 

Polyfeed 

Polyfeed + kieserite 

Control 

195.2 

152.1 

176.1 

44.1 

86.6 

82.1 

83.7 

21.2 

49.7 

44.1 

46.6 

18.9 

331.5 

278.3 

316.4 

84.3 

LSD (0.05) 

C.V (%) 

6.24 

3.1 

4.29 

4.4 

4.93 

6.9 

  

Table 4: Effects of treatments on dry weight of oil palm seedlings 
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by the standard practice treated seedlings and 

the control respectively. 

 

Economic appraisal 

Table 5 shows the unit cost of producing oil 

palm seedlings. The highest unit cost of fertil-

izer and seedling was recorded by polyfeed + 

kieserite treatment. This is about 2 times the 

cost in using the standard practice of OPRI. 

the end of the trial (Fig. 1). This is in agreement 

with results obtained by Jacquemard (1979) 

that from 0-3 years the oil palm was acaules-

cent and growth was limited to increase in butt 

circumference. Jacquemard and Baudouin 

(1987) explained that factors affecting photo-

synthesis had direct effect on vegetative 

growth. This observation may relate to the fact 

that leaf area and the number of leaves of seed-

lings produce an estimate of its photosynthetic 

potential and therefore possible that dry matter 

deposition might have occurred at the 7th 

month although there was a reduction in leaf 

numbers. 

Findings by Mohd and Mohd (2004) have 

shown that increasing the nutrient supply to the 

palms will increase the leaf area, which will 

have a direct effect in leaf area index values. 

Although leaf area and leaf area index values 

were not statistically different between the con-

trol treatment and polyfeed, the wide difference 

in values gives an indication for the need to 

apply fertilizer to the seedlings. From the re-

sults obtained, it confirms work done by Breure 

(2003) that the response of leaf area was di-

rectly related to the amount of light intercepted 

by the canopy. Thus fertilizer increased photo-

synthetic capacity of the leaves, increased the 

amount of light intercepted by the total leaf 

surface and enhanced growth of seedlings. This 

is evident in the seedlings that received fertil-

izer treatments. 

Significant differences in the growth and devel-

opment between seedlings treated with poly-

feed and polyfeed + kieserite is an indication 

for the need to add kieserite to polyfeed formu-

lation. The choice of a particular product de-

pends on its nutrient composition and cost. A 

price differential of GH¢0.19 existed between 

standard practice and polyfeed whiles a GH¢

0.55 existed between standard practice and 

polyfeed + kieserite treated seedling. This 

makes the use of the standard practice treat-

ment a cheaper option. The added advantage of 

polyfeed a water soluble fertilizer cannot be 

overlooked. It reduces error that might occur in 

mixing single nutrient fertilizers. However, the 

Fertilizer Treatments Cost (GH ¢) 

Control 

30g Standard practice 

30g Polyfeed 

30g Polyfeed + Kieserite 

0.43 

0.60 

0.79 

1.15 

Table 5:  Cost of seedling for the period of 

  the trial 

DISCUSSION 

A wide range of fertilizers have been tried on 

oil palm seedlings, however the growth re-

sponse has not been the same with the type of 

fertilizer used. The performance of oil palm 

seedlings showed an initially slow response 

from the 4th to 6th months. This was evident in 

the number of leaves, butt circumference and 

height of the seedlings. The lack of significance 

(p<0.05) among these parameters is attributable 

to the seedlings inherent sluggish growth pat-

tern. Adiwinganda (2002) reported that oil 

palm is a consumptive plant of soil nutrients to 

support its growth and development. The poor 

growth performance exhibited by the control 

treatment confirms the need to apply fertilizer 

to seedlings to boost growth and development. 

Observations in a nursery by Mutert et al. 

(1999) showed that after 8 months in the nurs-

ery, healthy plants should be 0.8-1 m in height 

and display 5 to 8 functional leaves. Oil palm 

seedling height of 0.43-1.21 m contrary to that 

reported by Mutert et al. (1999) was obtained 

in this study. However the number of functional 

leaves was in agreement with their results. The 

differences could be as a result of the fertilizer 

and climatic conditions in the study area. Butt 

circumference values depicted a steady rise to 
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decision to apply an additional plant nutrient is 

generally based on price, affordability and 

availability.  

 

CONCLUSION 

The results on the vegetative measurement ob-

tained indicate the importance of fertilizer ap-

plication in the main nursery. Polyfeed + kie-

serite treated seedlings compared favorably 

with the standard practice of OPRI in terms of 

vegetative growth although the standard prac-

tice produced the greatest dry matter. Good 

responses were obtained from all the fertilizers. 

However the superior performance of polyfeed 

+ kieserite than polyfeed treatments supports 

the need to apply a combination of kieserite and 

polyfeed to enhance seedling growth and devel-

opment. 
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