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ABSTRACT

Background and Objective: The uptake of chemical nutrients by oil palm for bunch production is
influenced by physical properties such as bulk density, texture and moisture content of the soils and some
climatic variables like rainfall, temperature and solar radiation. The objective was to examine the influence
of these properties and some climatic variables on the weight and number of harvested bunches.
Materials and Methods: The experiment was laid out in a Randomized Complete Block Design (RCBD)
and consisted of soil sampling using AfSIS protocol and cores of known volume. Frond leaf 17 was also
sampled while climatic variables were obtained from the Statistics Division of the Nigerian Institute for oil
palm. Research data generated were subjected to One-way Analysis of Variance (ANOVA) using Genstat
statistical software at a 5% level of probability. Results: The except for soil pH and moisture content, the
applied fertilizers had no direct effects on soil chemical properties. Person’s correlation analysis showed
a relationship between leaf nitrogen and solar radiation; bunch weight and number of harvested bunches
as well as bunch organic matter content of the soils. Conclusion: Though the applied inorganic fertilizers
had no direct effects on soil chemical properties, they however improved soil moisture content and uptake
of nitrogen as revealed by leaf total N.
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INTRODUCTION

Oil palm as a tree crop requires a large number of nutrients for growth and productivity"?. Consequently,
fertilizer recommendations for the oil palm made on a broad scale have identified nitrogen, phosphorus,
potassium and magnesium as the most important nutrient elements, i.e. N, P, Kand Mg (12:12:17:2) with
potassium having the highest ratio. Application of nitrogen, potassium and magnesium are the most
important nutrient elements required by oil palm seedlings, while potassium and nitrogen are more
important in the fruiting years®. The chemistry of release of these nutrients required by oil palm is complex
such that oil palm bunch yields are frequently limited by the absence of all or some chemical constituents,
soil physical properties and climatic factors*®. It, therefore, follows that the uptake and utilization of soil
nutrients by oil palm depend on a number of factors that create a situation resulting in the preference of
some nutrients over others resulting in nutrient-limiting yields. Factors that limit the yield of oil palm
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besides the soil nutrients which are usually supplied through fertilizations are climate as defined by rainfall
(volume and intensity) and temperature. Rainfall directly influences the amount of water available in the
soil and influences the negative water potential making it along with monthly evapotranspiration the most
important factor limiting oil palm yields®. Woittiez et al.” have also reported that oil palm love high
temperature (24-28°C) with growth inhibition at lower temperature (12-17°C) resulting in fruit abortion,
poor vegetative growth and slow bunch ripening. It therefore implies that the distribution of Elaeis
guineensis could also be limited by both rainfall and temperature®®. Solar radiation influences oil palm
fresh fruit bunch production by reducing the number of female inflorescences in adult palms when
adjacent palms are not pruned to prevent shading. According to Adam et al.®, solar radiation contains a
range of wavelengths so about half the amount of solar radiation energy reaching the leaves is used for
photosynthesis. The mechanisms of these processes are largely unclear but inferences can be drawn from
studying the relationships between yield parameters and soils physical and chemical properties and some
climatic factors. This study was conducted therefore to determine the relationship between oil palm bunch
yields, soil properties, leaf 17 and climatic variables. The objective of this current study was to determine
the influence of some of these parameters, namely soil physical and chemical properties, leaf nutrient
content and some climatic variables on bunch yields of oil palm at NIFOR main station.

MATERIALS AND METHODS

Description of study area: The study area is an oil palm field planted in 2016 at the main station of the
Nigerian Institute for oil Palm Research (NIFOR). The soil under the palms is an Ultisols requiring frequent
fertilization. Five treatments namely T1 = 1.5 kg of NPKMg 12:12:17:2, T2 = 1.0 kg of NPKMg 12:12:17:2,
T3 = 1.5 kg of NPKMg 12:12:17:2+1.0 kg of MOP, T4 = 1.0 kg of NPKMg 12:12:17:2+1.5 kg of MOP and
T5 = control (no fertilizers). Fertilizer application started in March, 2020 and 2021 while the soils from the
various experimental plots were sampled in October, 2021.

Soils and leaf sampling: Soils from auger and cores of known volume were obtained from each
experimental plot and their replicates using standard sampling procedures'. Soil samples were obtained
using AfSIS protocol on soil sampling while oil palm frond 17 was identified and six leaflets were sampled
from either side of the midrib as described by Rendana et al."". The soils were accurately labelled in
polyethene bags for further processing in the laboratory.

Laboratory analysis of the soils

Determination of soil physical and chemical properties and plant nutrient contents: The soils physical
and chemical properties as well as plant nutrient contents were determined using standard laboratory
methods. The parameters include soil pH in H,O and KCI, organic carbon, total nitrogen, available P,
exchangeable cations (Ca®*, Mg?®*, K* and Na*), exchangeable acidity (A**, H"), soil moisture, bulk density
and porosity and particle size distribution (sand, silt and clay). Similarly, total nitrogen, total phosphorus,
exchangeable K, Mg, Ca and Na were determined in frond 17 of oil palm using standard laboratory
methods.

Fresh fruit bunches and climatic variables measured at the main station: Records of harvested
bunches (weight and number) were obtained from Harvesting Division while climatic data were obtained
from the Statistics Division of the Nigerian Institute for Qil Palm Research (NIFOR).

Statistical analysis: Data generated were subjected to One-way Analysis of Variance (ANOVA) using
Genstat statistical software version 12 while significant means were separated using Duncan’s Multiple
Range Test at a 5% level of probability. The relationship between soil and leaf properties with bunch yields
and soil and leaf properties with the climatic variables was done using SPSS IBM version 21 at 1 and 5%
levels of probabilities.
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RESULTS

Influence of applied fertilizers on some physical properties of the soils: Moisture contents determined
from each treatment plot are indicated as shown in Fig. 1 while bulk density and porosity are indicated
in Fig. 2-3, respectively. Moisture content ranged from 6.67 to 20.00% in the top soils of the applied
treatments and ranged from 13.33 and 25.00% in the sub soils. Mean moisture content was highest
(25.00%) with the application of 1.0 kg of NPKMg 12:12:17:2+1.5 kg MOP (T4).

Bulk density ranged from 1.54 to 1.60 g cm~ in the topsoil of the treatment plots and ranged from
1.82 to 1.87 g cm~? in the subsoil and increased with increasing soil depths in all the treatment plots as
shown in Fig. 2. Total porosity ranged from 39.62 to 41.89% in the top soil of the treated plots and ranged
from 29.44 to 31.33%. The highest total porosity (41.89%) was under T5 (control) and was closely followed
by 41.13% under T4 (1.0 kg of NPKMg 12:12:17:2+1.5 MOP) as shown in Fig. 3.

Influence of applied fertilizers on chemical properties and particle size distribution of the soils:
Mean soil pH in H,O and KCl were highest under treatment 5 (control) with values of 5.50 and 4.57,
respectively and was the same in the other treated plots with a value of 4.94. Mean organic carbon, total

45 1 TS
~ 40 A HT4
E_J 35 | mT3
b T2
(o]
g 307 T
254
=
S 204
ol
2 15
5
£ 101
3
wv 5 i
0 |
0-30 0-30  0-30 0-30 60-90 60-90 60-90  60-90
Soil depths (cm) under the treatment plot
Fig. 1: Soil moisture content (%) of soils under oil palm at NIFOR main station
2.5
¥ .30
® 60-90
2.0
T
5
> 157
=
2
S 1.0
vl
S
o0
0.5 1
0
T1 T2 T3 T4 T5

Treatments
Fig. 2: Bulk density (g cm~) of soils under oil palm at NIFOR main station

https://doi.org/10.3923/tasr.2024.28.38 | Page 30



Trends Appl. Sci. Res., 19 (1): 28-38, 2024

307 B 0-30
B 60-90
25
20 A
S
2 151
8
o]
a 10 -
5 -
0 -
T1 T2 T3 T4 T5
Treatment

Fig. 3: Porosity (%) of soils under oil palm at NIFOR main station

nitrogen, exchangeable cations (Ca**, Mg**, K" and Na*), exchangeable acidity (AP* and H"), ECEC,
available P and particle size distribution (sand, silt and clay) were 11.40 and 1.20 g kg~', 3.09, 0.63, 0.013,
0.14, 1.48, 0.15, 5.50 cmol kg~', 7.40 mg kg~', 779.3, 525.0 and 168.7 g kg™, respectively across the five
treatment plots as shown in Table 1.

Influence of applied fertilizers on plant nutrient content of frond 17: Mean total nitrogen of frond
17 ranged from 2.59 to 3.25%, available P ranged from 0.25 to 0.30%, exchangeable K ranged from 0.08
to 0.33%, Mg ranged from 0.03 to 0.26%, Ca ranged from 0.74 to 0.78% while Na ranged from 0.01 to
0.04% across the five treatment plots as shown in Table 2.

Yield records of the field in the year under investigation: The highest number of bunches (271) were
harvested in March, 2021 weighing 904.9 kg followed by May (165) weighing 563.47 kg. The least was in
January with 59 bunches weighing 202.4 kg as shown in Table 3.

Monthly climatic variables measured at NIFOR main station in 2020 and 2021: In 2020, rainfall
volume was highest in September with 686.9 mm and least in January with 0.0 mm Table 4. Maximum
temperature were highest in December at 32.9°C and least in September at 28.4°C, while the minimum
temperature was highest in November at 25.1 and least in January at 22.5°C, respectively. Relative
humidity at 0900 hrs was highest in October and least in February with 90.3 and 72.1, respectively while
those taken at 1500 hrs were highest in July and least in January with 82.2 and 49.7, respectively. The
highest sunshine hrs and solar radiation were in January with 5.8 and 437.1 gm/cal/cm?®/day), respectively.
In 2021 highest rainfall was in August and the least in December with 373.3 and 0.0, respectively Table 4.
The highest maximum temperature was in January and February, at 33.5°C each and the least in August
at 27.5°C. The minimum temperature was highest in February but least in June at 24.9 and 23.1°C,
respectively. Relative humidity taken at 0900 hrs was highest in December and least in May at 88.6 and
80.1, respectively while those taken at 1500 hrs were highest in August and least in February at 80.6 and
455, respectively while the highest and least sunshine hrs were in January and August. The highest and
lowest solar radiations were in June and August with 551.6 and 2.6 gm/cal/cm?/day, respectively.

Yearly climatic variables measured at NIFOR main station from 1990-2021 (30 years): Climatic
variables collated for 31 years were presented in Table 5. Total annual rainfall was highest in 2020 with
2025.6 mm and least in 2016 with 1172.0 mm. The mean maximum temperature was highest at 34.3°C
in 2017 and least in 1994. The highest minimum temperature were recorded in 2020 and 2021 at 23.8°C
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Table 2: Plant nutrient content of frond 17 of oil palm under investigation

Treatment N- P K (%) Mg Ca Na-
T1 3.18 0.28 0.21 0.12 0.77 0.01
T2 3.10 0.25 0.33 0.15 0.77 0.03
T3 3.25 0.30 0.27 0.12 0.78 0.03
T4 2.91 0.28 0.53 0.26 0.74 0.04
T5 2.59 0.29 0.08 0.03 0.77 0.03

N: Total nitrogen, P: Available phosphorus, K: Exchangeable potassium, Mg: Exchangeable magnesium, Ca: Exchangeable calcium
and Na: Exchangeable sodium

Table 3: Yield of oil palm at the field under investigation

Month Bunch weight (kg) Number of bunches harvested
January 202.40 59.0
February 456.71 113.0
March 904.90 271.0
April 523.30 145.0
May 563.47 165.0
June 236.40 65.0
July 33340 95.0
August 322.50 75.0
September 425.40 107.0
October 315.50 70.0
November 320.00 74.0
December 359.00 99.0

Table 4: Mean monthly climatic variables for the year 2020 and 2021 at NIFOR main station

Maximum Minimum Relative Relative
Rainfall temperature temperature humidity humidity Sunshine Solar radiation
Month (mm) (°Q) (°Q) 0900 (hrs) 1500 (hrs) (hrs) (gm/cal/cm?/day)
(2020)
January 0.0 319 22.5 77.3 49.7 5.8 4371
February 133 326 23.2 72.1 56.4 3.6 426.1
March 1974 31.5 23.7 824 70.0 45 366.0
April 88.6 326 23.7 784 70.9 5.6 3594
May 212.8 323 24.2 79.9 69.1 57 393.0
June 2923 30.2 234 843 733 3.6 273.2
July 169.8 289 23.7 88.0 822 2.3 284.5
August 35.0 29.1 23.8 85.1 74.8 34 3318
September 686.9 284 23.2 87.9 717 1.9 304.0
October 248.1 29.1 23.8 90.3 77.6 2.6 363.0
November 771 31.7 25.1 82.5 67.1 3.7 4354
December 43 329 25.0 84.3 63.7 35 427.5
Total 2025.6 371.2 285.3 992.5 8325 462.0 4401.0
Mean 168.8 309 23.8 82.7 69.4 385 366.8
(2021)
January 10.0 335 234 84.6 66.8 7.1 390.6
February 8.5 335 24.9 66.8 45.5 49 378.9
March 82.6 325 24.7 77.0 63.0 4.5 359.1
April 161.6 325 244 80.8 69.5 5.9 479.2
May 35.2 31.8 24.3 80.1 69.9 5.1 493.6
June 391.7 30.8 23.1 80.2 76.2 3.7 551.6
July 142.5 285 235 854 74.1 37 3115
August 3733 275 24.1 88.1 80.6 2.6 2813
September 266.6 29.3 23.7 853 772 4.2 2954
October 100.7 27.6 24.2 82.2 733 4.5 370.1
November 130.3 314 24.3 82.5 76.2 6.7 368.5
December 0.0 323 24.4 88.6 77.0 6.4 405.2
Total 1703.0 3712.0 289.0 981.6 849.1 59.3 468.5
Mean 141.9 309 24.1 81.8 70.8 49 3904

Source: Statistics division, NIFOR
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Table 5: Mean yearly climatic variables for the period 1990-2021 at NIFOR main station

Annual Mean Mean Mean relative ~ Mean relative Mean Mean solar
rainfall temperature temperature humidity (%) humidity (%) sunshine radiation
Year (mm) maximum (°C) minimum (°C) 900 (hrs) 1500 (hrs) (hrs) (gm/cal/cm?/day)
1990 2118.0 31.8 229 84.3 66.5
1991 2083.2 314 22.6 84.7 68.3
1992 1694.4 314 21.5 81.7 67.4
1993 2031.6 319 21.8 824 731
1994 25044 30.6 219 81.3 81.6
1995 2007.6 319 221 87.2 80.9
1996 2266.8 31.0 22.6 85.6 83.3
1997 1706.4 319 22.5 82.5 80.1
1998 1566.0 319 229 79.9 67.1
1999 1957.2 320 214 82.8 68.7
2000 1809.6 32.0 21.9 81.5 63.8
2002 2136.0 322 21.9 82.1 65.1
2003 1702.8 32.1 22.5 83.8 66.9
2004 19284 32.0 225 82.6 65.3
2005 1594.8 31.8 21.1 82.0 66.2
2006 1972.8 322 21.1 82.0 66.2
2007 2036.4 30.8 203 77.5 61.8
2008 1648.8 328 225 79.1 62.5
2009 1881.6 335 235 829 68.1
2010 2095.2 322 22.7 83.2 68.6
2011 2127.6 32.1 21.0 81.8 64.3
2012 18144 320 20.6 83.8 69.5
2013 1726.8 30.7 21.5 82.5 63.5
2014 1697.1 314 235 83.11 71.2
2015 14329 317 23.7 86.6 69.2
2016 1172.0 322 22.5 80.2 67.8
2017 1787.9 343 23.7 844 743
2018 1519.0 320 23.0 83.5 75.5
2020 2025.6 309 23.8 82.7 69.4 385 366.5
2021 1703.0 309 24.1 81.8 70.0 49 3904
Source: Statistics division, NIFOR
Table 6: Correlation between climatic variables and soil properties
Maximum Minimum Relative humidity (%) Relative humidity (%) Sunshine Solar
Rainfall temperature  temperature 0900 (hrs) 1500 (hrs) (hrs) radiation
pH (H,0) 0.166 0.260 -0.613* -0.562 -0.235 0.505 -0.037
pH (KCI) 0.207 0.360 -0.433 -0.519 -0.303 0.552 0.182
oM -0.041 0.241 -0.443 -0.493 -0.362 0.290 0.195
TN 0.046 -0.256 -0.586* -0.144 0.009 0.174 -0.333
Ca -0.585* 0.559 -0.289 -0.679* -0.621* 0.492 0.429
Mg -0.657 0.469 -0.425 -0.647* -0.680* 0.590** 0.427
K -0.386 0473 -0.609* -0.688* -0.737** 0.627* 0.442
Na -0.352 0.506 -0.594* -0.774** -0.677* 0.542 0.395
P -0.180 -0.184 -0.520 -0.436 -0.503 0.111 0.166

OM: Organic matter, TN: Total nitrogen, Ca: Calcium, Mg: Magnesium, K: Potassium, Na: Sodium, P: Available phosphorus,
**Correlation is significant at the 0.01 level and *Correlation is significant at the 0.05 level

and 24.1°C, respectively as shown in Table 5. The highest mean relative humidity taken at 0900 hrs was
highest in 1995 with 87.2 and least in 2007 with 77.5. The highest mean relative humidity at 1500 hrs was
highest in 1996 and least in 2007, Table 5.

Correlation between climatic variables and soil properties: There were significant correlations
of Mg and K with sunshine hrs with (r = 0.590, p<0.01) and (r = 0.627 and p<0.05), respectively as shown

in Table 6.
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Table 7: Correlation between climatic variables and leaf nutrient content of frond 17

Leaf N Leaf P Leaf K Leaf Mg
Rainfall -0.138 -0.391 -0.351 -0477
Maximum temperature 0.537 0.396 -0.076 0.010
Minimum temperature -0.149 0.095 0.539 0.553
Relative humidity-0900 hrs -0.342 -0.360 0.346 0.239
Relative humidity-1500 hrs -0.496 -0.542 0.447 0.236
Sunshine hrs 0.170 0.452 -0.290 -0.231
Solar radiation 0.600* 0.522 -0.233 -0.044

TN: Total nitrogen, P: Available phosphorus, K: Potassium and Mg: Magnesium

Table 8: Correlation between soil properties, leaf nutrient contents of frond 17 and fresh fruit bunches of oil palm

Bunch No of harvested

Leaf N Leaf P Leaf K Leaf Mg Leaf Ca Leaf Na  weight bunches
pH (H,0) 0.172 -0.016 -0.473 -0.470 0.897 0.745 0.071 0.062
pH (KCI) 0.378 0.062 -0.576* -0.574 0.912 0.949 0.648* 0.663*
oM 0.230 -0.413 -0.412 -0.512 0.580 0.458 0.602* 0.601*
TN -0.428 -0.386 -0.240 -0.236 0.613 0.812 0.567 0.563
Ca 0417 0.297 0.010 0.240 0.881 0.660 0.527 0.513
Mg 0.270 0.321 -0.102 -0.105 0.188 0.347 0.974 0.888
K 0.454 0.301 -0.388 -0.337 0.347 0.454 0.619 0.525
Na 0.441 0.137 -0.359 -0.316 0.326 0.978 0.278 0.238
P -0.064 -0.092 -0.350 -0.298 0.489 0.310 0.304 0.290
Bunch weight 0.340 0.137 0.913 0.738 0.662 0.317 - 0.989**
No of harvested bunches  0.387 0.171 0.873 0.694 0.772 0.512 0.989** -

OM: Organic matter, TN: Total nitrogen, Ca: Exchangeable calcium, Mg: Exchangeable magnesium, K: Exchangeable potassium,
Na: Exchangeable sodium, P: Available phosphorus, *Correlation is significant at the 0.05 level and **Correlation is significant at the
0.01 level

Correlation between climatic variables and nutrient content of leaf 17: There was a positively
significant (p<0.05 and r = 0.600) correlation between solar radiation and total nitrogen extracted from
the leaflets of frond 17 as indicated in Table 7.

Correlation between soil properties, leaf nutrient contents frond 17 and fresh fruit bunches of oil
palm: Soil pH extracted with potassium chloride was positively significantly (p<0.05) correlated with bunch
weight (r = 0.648) and the number of harvested bunches (r = 0.663). Similarly, organic matter content was
positively significantly (p<0.05) correlated with bunch weight (r = 0.602) and the number of harvested
bunches (r = 0.601). The number of harvested bunches was positively significantly (p<0.01) correlated with
the weight of bunches (r = 0.989) (Table 8).

DISCUSSION

Moisture content increased with increasing soil depths across the treated plots. Moisture content ranged
from 6.67 to 20.00% in the top soils of the applied treatments and ranged from 13.33 and 25.00% in the
sub soils. Mean moisture content was highest with the application of 1.0 kg of NPKMg 12:12:17:2+1.5 kg
MOP (T4). This observation agreed with earlier findings by Tesfahunegn et al.”, who found that fertilizer
application increases moisture contents of soils. The increase in moisture content with increased soil depth
as observed in this study could be attributed to the high sandy nature of the top soils and the high
content of iron and aluminium oxides encountered while siting the profile pits. This has earlier been
reported by Tesfahunegn et al.'® and Efosa et al.”’, who stated that the soils are generally sandy with high
water percolation rates within the profiles with high content of iron and aluminium oxides in the sub soils
of NIFOR main station. Moisture content was highest with lower rates of fertilizer application. This
observation that reduced fertilizer rates increased soil moisture content agreed with Merten et al.' and
Osayande et al.”®. The highest soil moisture values were obtained in plots that received 1.0 kg of
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NPKMg 12:12:17:2. Bulk density had the same trend as soil moisture of increasing with increased soil
depth as earlier reported by Efosa et al.®, but the applied fertilizers did not influence the former as they
did the latter. This agreed with the report of Tarigan et al."’, who showed that fertilizer application did not
overly increase bulk density of soils. The trend observed with bulk density continued with the total
porosity of the soils which however had an inverse relationship with the bulk density of the soils
irrespective of treatments. The inverse relationship between bulk density and total porosity of soils under
oil palm has been reported by Efosa et al."® and Subramaniam et al."®. This could be attributed to the sandy
nature of the soils of the oil palm belt in Nigeria'>. Mean comparisons of the fertilized pots showed that
the applied fertilizers only influenced soil pH (H,0) with the controlled plots having a mean soil pH (H,O)
of 5.50 which is the desired soil pH for soils under oil palm*>*®. The mean soil pH (H,0) of the fertilized
plots was 4.94 while the pH (KCl) was 4.40. This follows that the applied fertilizers should be done with the
addition of lime to reduce the effects of acidity to raise the soil pH extracted with KCI to between 5.50 and
6.0. The applied fertilizers improved leaf N, K and Mg but not P, Ca and Na. This agreed with Ande et al.*°
and Bai et al”'. Simple correlation analysis between soil properties and climatic variables showed that
sunshine hrs correlated positively and significantly with Mg and K while that between climatic variables
and plant nutrient content showed a positive significant correlation between leaf nitrogen and solar
radiation. This buttresses the need to reduce shading with the pruning of dead and adjacent fronds.
According to Adam et al.®, shading reduces female inflorescences in adult palms and added that pruning
the fronds of adjacent palms so as to reduce shading increases the amount of solar radiation and
photosynthesis and hence increases female inflorescence production. On account of rainfall, oil palm is
cultivated in the wetter areas of Southern Nigeria and some fairly wetter areas of the interior®, beyond
which irrigation is required. There was a huge intra monthly variation in rainfall at the main station in both
2020 and 2021 and also huge intra annual variations in rainfall for 30 years at the main station. Maximum
and minimum temperatures as well as relative humidity at 0900 hrs were more fairly constant, closely
followed by solar radiation. Rainfall and temperature are important in the breakdown and mineralization
of organic residues in soils. The two climatic variables must therefore be considered when establishing oil
palm plantations because of the role they play in the breakdown and mineralization of organic residues
in soils because of the importance of organic matter in soils. It is related to all plant nutrients,
Efosa et al’® In this study there was a positively significant correlation between organic matter and
the number of harvested bunches and weights. As reported by Adam et al.®, temperature, solar radiation
(intensity and duration), rainfall, atmospheric vapor pressure deficit (VPD), evaporation rate and wind
speed are the main climatic elements that affect the growth and yield of oil palm. The relationship
between soil pH in KCl with a number of harvested bunches and bunch weight showed the need to control
cidity in the soils. There was also a relationship between the number of harvested bunches and weight
which showed that a higher number of bunches will result in increased weight. The findings of this
research could therefore be applied to the management of large estates of oil palm plantations through
monitored pruning to allow for optimum use of sun light energy for increased photosynthesis and bunch
production. The study also showed that assessment of soils for acidity and liming purposes in Ultisols
under oil palm should be done using soil pH in KCl because soil pH in KCl correlated strongly and
significantly with the number and weight of harvested bunches. For further research, the study opines that
management of applied fertilizer to Ultisols under oil palm should be done by consideration with climatic
variables such as rainfall, temperature, sunshine hrs and solar radiation.

CONCLUSION

The study concludes that though the applied inorganic fertilizers had no direct effects on soil chemical
properties such as total nitrogen, available phosphorus, exchangeable cations and effective cation
exchange capacity (ECEC), they however improved soil moisture content and uptake of nitrogen as
revealed by leaf total N. Sunshine hrs correlated positively and significantly with potassium and
magnesium while leaf N correlated positively and significantly with solar radiation. Soil pH in KCl and
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organic matter correlated positively and significantly with the number of harvested bunches and their
corresponding weights and showed that the determination of soil pH for the assessment and maintenance
of soil acidity in Ultisols under oil palm should be done by KCl extraction.

SIGNIFICANCE STATEMENT

Fertilizer application is inevitable in an oil palm cropping system if good bunch yields are to be sustained.
Recent observations have however shown that nutrient deficiency symptoms still manifest on oil palms’
leaves a few months after fertilization. This is because the major nutrients required by oil palm supplied
to the soil as fertilizers are influenced by soil and climatic variables. The study which sought to determine
the influence of applied inorganic fertilizers on soil and leaf nutrient contents and their relationships with
soil and climatic variables showed that sunshine hrs and solar radiation are important climatic variables
that influence soil K and Mg as well as leaf N.
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