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ABSTRACT : Agricultural production is very sensiivto climate variability in the humid and sub-huntidpics,
especially under the seasonal climates of WestafiThe Oil palm is native to West and Central édrsurviving in
seasonal climatic conditions. Oil palm growth andduction patterns are affected by climatic vaoiasi.
A comprehensive evaluation of climate variability imsect pests in the main station of the Nigetistitute for Oil
Palm Research (NIFOR) has not been assessed énd$ptie Oil palm serving as an important food aash crop in
Nigeria. Climatological data from 1952 to 2006 dah¢al from the NIFOR weather station has been apdlya this
paper. Data analysis utilizes the GenStat statigpackage.

The paper seeks to assess the vulnerabilitysect pests of the Oil palm to climate varialilimpacts. It focuses
attention on areas where key intervention couldicedtheimpacts of climate change. It provides information that
would aid management of negative consequencesnadite change and variability in Nigeria.
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Introduction
The Oil Palm (Elaeisguineensis)

Palm oil has been a safe and nutritious soafeedible oil for healthy humans for thousandyexdrs
(Cottrell, 1991). Like other common edible fats anild, palm oil is easily digested, absorbed arilizat
in normal metabolic processes. It plays a usefld o meeting energy and essential fatty acid néeds
many regions of the world (Calloway and Kurtz (1p36ormally, oil palm grows in the lowlands of the
humid tropics, 18N-15S with evenly distributed rainfall of 1800-5000 nyer. The palm has a wide
adaptability range of soils, to low pH, but senstto high pH (above 7.5), and to stagnant wat&fQOR’s
recommended planting density is 150 palms per hec@il palm production in Nigeria currently starats
1.287 million metric tonnes per annum.

*To whom correspondence should be addressed.
E-mail: tomanenil@yahoo.com




African Scientist Volume 12, No. 2 (2011)

The climate of a place is concerned withvleather conditions over a long period of time. Eneave
been a lot of investigations on climate changeewetbped countries,
But developing countries have not contributed sigamtly to climate change and variability research
This is of particular concern in Nigeria where agtapart of the population depends on rain-fedcatjtire
for its livelihood coupled with observed increaseamplitude and frequency of extreme events adtess
country which are likely to increase in future agsult of climate change and variability.
Major impacts on food production will come from olgas in temperature, moisture levels, ultraviolet
(UV) radiation, CO2 levels, pests and diseases@,RG01).
The effect of climate change in Nigeria is alreadntributing to extreme weather events: amount of
rainfall, proliferation of pests, crop diseases aigh temperature effects (NEST, 2004). Climatierds
based on long term meteorological data show di#derevidence of climate change in Nigeria (NIMET,
2008).
The objective of this study is to assess the valniéty of insect pests of the Oil palm to climatriability
impacts.

Materials and Methods

Study Site

The study site is located at the main statibthe Nigerian Institute for Oil Palm ResearcHRAR)
near Benin, Edo State, Nigeria.

Climatological Data

Climatological data (temperature, rainfalaelative humidity) between 1952 and 2006 wasinbth
from the NIFOR weather station.

Insect pests — Temperature Analysis

Correlation between mean insect pests padfad oil palm and mean temperature from 1975 18219
has been determined using regression analysis. d2est collections from various insect orders were
obtained from NIFOR entomology division which wagegorized into years and plots. Insect pest specie
comprise of the following:

Alogista sp, Aspidiotus destructor, Atelocera sp, Anacatantops, Beluta sp, Catantops sp, Catantops spissus
spissus, Catantops axillaris, Cassida sp,Cedusa aeginosa, Cedusa sp, Ceroplastes sp, Coelaenomenodera
elaeidis, Crytacatacris aeruginosa, Diostrombus dilatata, Diostrombus luteus, Dylispa achinata,
Homoecerus nitidus, Homoecerus sp, Icerya pattersoni, Latoia virissidima, Lycus latissimus, Lema
incognita, Meenolepta sp, Meenolepta sp, Meenoplus sp, Meenoplus proximus, Podagrica dilecta,
Proutista fritillaris, Saissetia sp, Serstroides caterpillar, Urophorus nitidus, Zophorestes cymica, and
Zoenocer us variegatus

Statistical Analysis

Statistical analyses utilized the GenStétinsoe version release 8.1 (Lawes Agricultural Tr2905),
Eight edition.

Results

A table of Oil Palm mean insect pests pendrand average mean temperature from 1975 to 1882 (
years) is presented in Table 1.
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Table 1: Mean values of insect pests and temperateibetween 1975 and 1982 in NIFOR

Year Mean No. of Insects pests per frond Mean Tempature(°C)
1975 5.14 25.921

1976 10.54 26.246

1977 10.86 26.854

1978 14.18 26.467

1979 21.68 26.825

1980 16.18 26.771

1981 19.31 26.85

1982 15.38 26.696
Temperature

Average mean air temperature during the periodadrgptween 31.19€ (max.) and 21.98Z (min.),
while the average mean was 26.588 February and March had the highest temperatukesrage
temperature variation over months is provided gpurfe 1.
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Fig. 1: Average Temperature variation over months (1952 - 2006)

Rainfall

Average mean monthly rainfall during the pdrivas 162mm. Average mean maximum rainfall was
recorded in 1979 (213.3mm) and minimum rainfalll®i77 (96.9mm). July and September had highest
rainfall while December and January had lowest esgonding rainfall. Average monthly rainfall is
provided in Figure 2.



African Scientist Volume 12, No. 2 (2011)

December
November
October
september
August

July

Month

June

May

April

March

February

January

0 50 100 150 200 250 300 350
Average rainfall (mm)

Fig. 2: Average Monthly Rainfall Distribution pattern(1952-2006)

Relative Humidity
During the period under review, relative hdityi recorded a monthly mean average of 76.77%lewhi

maximum values were recorded in August (85.17%) mimimum values in February (67.66). Average
mean monthly relative humidity is provided in figus.
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Fig. 3: Distribution of average monthly relative humidity (1952 -2006)

Insect pests — Temperature Analysis

There is a strong positive correlation betwéesect pests and temperature. Figure 4 shows the
relationship between mean annual temperature amiheuof insects.
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Fig. 4: Relationship between Mean Annual Temperature(oC) and No. of insects
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Discussion

Changes in greenhouse gas concentration atethtial changes in climate will have significafffieet
on crop systems and their associated pests, simcalistribution of weeds, pathogens and insects are
determined to a large extent by climate. Understenthese effects is essential for maintaining@gdtural
productivity in the face of global change. Contmtasures require extensive high quality and inftiona
on climate, and on agricultural, environmental aodial systems affected by climate, with a view to
carrying out realistic vulnerability assessmentd lamoking towards the near future (F.A.O. 2007).

Analysis of climatological data from the NIROGnain station show evidence of climate variahilitjis
is corroborated by long term meteorological datéctvindicates discernible evidence of climate cleaimy
Nigeria. Records also show departure in the raf@93C — 1.9C in the last sixty years (NIMET, 2008).

Temperature

The dry season had higher temperatures tiamainy season. Significant changes in the tenyera
data were observed. High temperatures are not knowe destructive to the oil palm, however, exisess
heat may destroy plant protoplasm and rapid rdt&siespiration may lead to wilting.

Rainfall

The rainfall pattern recorded higher valugshie rainy season while minimal values were reedric
the dry season. An even rainfall distribution ob@hm or more per annum throughout the year isldeita
for oil palm cultivation. Observed data recordsealohe in average rainfall between 1952-1956 ara20
2006 (5 year periods). This infers a decreasedbald be attributed to climate variability. A camibus
decrease in rainfall, especially with the incregsiate of desertification from Northern Nigeria,llwi
hamper maximum yields from oil palm production.

Relative Humidity

Humidity is the invisible water vapor contesftthe air. Expectedly, relative humidity followekde
same pattern with rainfall recording higher valbetween 1952-1956 and 2002-2006 (5 year periotds). |
recorded maximum values in the rainy season whestute content of the air was highest and a minimum
value in the dry season.

Insect pests — Temperature Analysis

Insects have been noted to respond to valemeds of ultra violet light ( Harvard et al., 200 Major
impacts on food production will come from changestémperature, moisture levels, ultraviolet (UV)
radiation, CQ levels, pests and diseases (IPCC, 2001). In thidysit was observed that as temperature
increased, insect pests increase correspondinigly4). This increases the vulnerability of the pélm to
pest attack. It has been established empiricallyim study that there is a linkage between oihppests
and temperature. It could therefore be inferred ththe current scenario of temperature increaes
result of climate variability continues, there wiké lower oil palm production as a result of insezh pest
infestation.

Conclusion

Climate variability is a key development kdiage. There is visible evidence of climate change
Nigeria. It is a crucial problem that already impsdprogress in agriculture, particularly in thetvas
marginal rain fed farming areas of Nigeria. It itheeat to our socio-economic development, achiergm
of Government's implementation of its 7-point agarahd the Millennium Development Goals (MDGS).
The urgent challenge, therefore, especially forettgying countries like Nigeria is to strengthendton
strategies that are matched to ascertained vulitigesbof sectors and geographical regions.
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Recommendations

* Nigerian Oil palm farmers require better climated ameather information that is timely and
accurate

 Realignment of the Nigerian Meteorological AgendYINIET) towards agriculture through
substantial investment in human capacity and weathtan gathering and forecasting

» Up scaling climate and weather data informationugng that farmers get information in ways
they can use to make on-farm decisions

» Transition to an energy efficient and low carbooremmy
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