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ABSTRACT: Varying abundance of grasshoppers retativlight and heavy rain periods, significant éffiective pest
control measures was investigated on Oilpalm tireexperimental field 54, located in Nigerian Ihste for Oilpalm
Research (NIFOR), Edo State, Nigeria. The survey eamducted on a twice-a-week interval using syatemandom
sampling technique, within a period of four monthsing the early rains in the month of April thréuthe month of
heavy rains in July. Grasshoppers of intergsiocerus variegatus, Catantops spissus spissusCagrmacanthacris
aeruginosawere recorded on oilpalm fronds 17 and 25. Beipgearequisite for an effective and well planneditig
for subsequent control program for these leaf fegdgiests of oilpalm trees in the region, the sunweg done to
establish a baseline data on occurrence of theslyppers relative to the various climatic paransetesed.
Meteorological data (mean monthly temperature, mmgntotal rainfall and mean monthly relative huntyliwere
collected from Meteorological unit in NIFORZonocerus variegatubad the highest mean monthly occurrence all
through the period of survey (7#%32, 12.9%0.55, 14.480.60 and 14.70.29 for April, May, June and July
respectively) relative to the climatic parametexsm clear second position was occupied by eithetthef other
grasshoppers, a@yrtacanthacris aeruginosaccupied it in April (6.380.80) and June (11.86.91) andCatantops
spissus spissuin May (10.140.80) and July (12.63.34). The grasshopper population correlated pebiti
(r=+0.753, and +0.807) with rainfall and relativanhidity respectively, revealing their populationuadance and
reduction with the parameters. A strong mean negatiorrelation (-0.718) also existed between themd a
environmental temperature. This study has revdhledhigher occurrence @donocerus variegatusiore than the other
grasshopper species surveyed during this periodtandensitivity of the surveyed grasshoppers’ oetiee to their
ambient weather conditions in this region.
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Introduction

The oil palmElaeis guineensiss an important economic crop indigenous to NigeDespite its
importance in the country’s economy, both as esaemvmestic food item and also hitherto as onthef
foremost foreign exchange earners of the countmétime in the past), its entomological problemseye
until not too long ago neglected. There is therettie need for a thorough insight into the pesibitihg
their survival and better yield.
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Agwu (1981) confirmed the presence d6nocerus variegatusCatantops spissus spissusd
Cyrtacanthacris aeruginosa unicolas some of the leaf-feeding pests of oil palm enyr&and field oil
palm in the Nigerian Institute for Oil palm Resda(blIFOR).

Analysis on the leaf of Nigerian tall cocanuty Amaluet al (1988), to know the distribution of
nutrient elements in the leaf revealed that Nitrogecumulates in the tip sections, potassium irbtsal
sections while phosphorus, calcium, magnesium aailms contents varied somewhat uniformly in all
sections. This implies that damage to any partefleaf is in essence displacing one or more misie
useful for the general well being of the crop plémreby reducing yield. It is also a known facatth
photosynthesis takes place mainly in the leavegreén plants and light which is the major resource
needed for the process to occur is trapped by thengportion of the leaf. Again, damage to any part
reduces the surface area for trapping the lightgsné\s grasshoppers moult from instar to instat grow
bigger, it will eat more resulting in a great driopquality and quantity of the food plant. The ambof
food they eat also depends on the stage of deveeipwithin the instar. According to Bernagsal, 1975
and McCafferyet al, 1978, most damage to crops Bgnocerus variegatusccurs in the later stages of
development when the individual consumption rates ralatively high and the insects are effectively
forced on the crops by shortage of alternativeynadlyy occurring source of food likehronolina odoratum
and Ice plant.

The wide variety of food eaten clearly shohe polyphagous nature of grasshoppers. Food, tirertsf
a great extent, determines the abundance and idyvefsgrasshoppers in a given environment (Dadd,
1963, Kaufman, 1965, Toye, 1974). Apart from foaliotic factors such as light intensity, temperatur
relative humidity, precipitation and such other téms affect the distribution and abundance of
grasshoppers. The effect of a combination of somalloof these factors has been found to affect the
population dynamics of grasshoppers (Ross, 19@&HhpErature is a vital condition in the developnaerd
growth of grasshoppers (Kaufman, 1965). Also, Arbagét al, (1986) showed that temperature has a role
to play in the diurnal activities of grasshoppers.

The life cycle oZonocerus variegatusan be strongly regulated by the distribution abdndance of
rainfall and vegetation types (Phipps, cited in ®®gorio, 1982). The availability of food plants time
form of green vegetation in the field plays an imipot role in the survival capacity and durationlifef
cycles of the grasshoppers’ population (Corp andr@kcited in Toye-Afolabi, 1982).

Furthermore, eggs laid in rainy seasons ldlle sufficient humidity which is essential for ewtdnic
development in the first month following ovipositioModder, 1978). InfactZonocerus variegatus
oothecae cannot survive more than 15 days in caeipldessicated soil (De Gregorio, 1989a). Chapman
et al (1986) in a study oZonocerus variegatus Southern Nigeria discovered that most of theedts
hatched in November and became adult in Februakeoch (although the precise timing varied fromryea
to year and place to place). The grasshopper ntayndaa small part of the plants but they attdudm at
vulnerable points. They bite off grain heads amdvtl boll and so many injure the rest of the plamiy o
slightly, (Steffernd, 1952).

As a result of their pest status, control sueas are as a matter of necessity, employed mefarfrom
time to time to manage their population. The timiogexecution of a control measure against th¢ ipesf
great importance for obtaining the required impacthe pest population for better crop yield.

The aim of this work therefore, is to obtain a lhiagsedata on occurrence @fonocerus variegatus,
Catantops spissus spissasd Cyrtacanthacris aeruginosaelative to monthly temperature, rainfall and
relative humidity which are prerequisites for amytrol plan that may be carried out.

MATERIALSAND METHODS

This survey was carried out in experimenteldf 54 located in the Nigerian Institute for O&lm
Research (NIFOR) which was planted in the year0200FOR is located on Altitude 149.4bove sea
level, between approximately Latitud®88’N and Longitude %7’E . This region experiences two seasons,
the dry season (November to March) and the webse@spril to October).

There are a total of six hundred and seveirtg (679) oil palm trees in this field. Constihgithe
kinds of oil palm trees in this field are mainlyo#ie of the Dura and Tenera varieties; with thelditing
relatively smaller in numbers. Survey was done dwiae-a-week interval of Tuesdays and Thursdays,
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within the hours of 6.30am and 8.30am. The wholvesulasted for four (4) months from April to July,
2007.

In the field, systematic Random Sampling téghe was adopted, wherein one (1) row in every {B)
rows of palms were examined individually and thenbers of grasshoppers encountered, recorded. About
ten (10) oil palm trees were randomly selectedsfowey in each row of oil palm in the field. On thext
day of survey, the row next to the one that waseyed first in the previous day of survey was eddirst.
Thirty (30) oil palm trees were surveyed for eaely df survey. Preliminary identification was danehe
Museum of the Entomology division of NIFOR wheree tlexternal morphological features of the
grasshoppers of intereg@pnocerus variegatu€atantops spissus spissarsd Cyrtacanthacris aeruginosa
especially their colour and shape, were noted.

In the field, observation of grasshoppers daise with the eyes, where grasshoppers of interest
looked for on the oilpalm tree being surveyed. @lilp fronds 17 and 25 were the plant parts examioed
the grasshopper populations

Meteorological data were obtained from thetédeological unit in NIFORData collected during the
period of survey were analyzed using the Duncantiplal Range Test (DMRT) and simple linear
correlation test to relate the grasshoppers’ oeowe with the climatic parameters.

Results

A total of 8,185 grasshoppers belonging tp&cgesZonocerus variegatug6.44%),Catantops spissus
spissus(17.86%) andCyrtacanthacris aeruginosél5.70%) were recorded in this survey. The varying
environmental parameters considered were rainfalative humidity and temperature. Rainfall and
humidity increased from April to June with a sligitbp in July while temperature decreased from |Apri
June with a slight increase in July. (Table 1 aigdly

Table 1: Climatic Parametersfor the period of Survey

PARAMETERS APRIL MAY JUNE JULY
Rainfall (mm) 197.70 246.20 380.90 284.70
Temperature’C) 27.60 26.75 22.95 25.45
Relative humidity (%) 74.10 75.45 85.10 83.25

Table 2: Mean Occurrence of Grasshoppers Surveyed

MONTHS Zonocerus variegatus C. spissus spissus C. aeruginosa
X +SE [X +SE [X +SE
April 7.75:0.32 6.240.72 6.380.80
May 12.9#0.55 10.140.80 10.0%0.62
June 14.480.60 10.8@0.92 11.8%0.91
July 14.7#0.29 12.630.34 11.330.32
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Fig 2: Mean occurrence of the grasshoppers surveyed for each month.
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The mean occurrence of grasshoppérsvériegatusand C. spissus spissuicreased from April to
July with the highest mean in Jul¥.(variegatus 14.710.29 andC. spissus spissu$2.63+0.34). ForC.
aeruginosathe highest mean (11.85.91) was recorded in June (Table 2 and Fig.2)iréctirelationship
was observed between mean occurrence of grassioppenfall and humidity while an inverse
relationship was observed for mean occurrenceefthsshoppers and temperature.

An increase in rainfall from the month of ApMay and June brought about an increase in the
occurrence of grasshoppers with the highest meamr@nce ofC. aeruginosg11.850.91) influenced by
the highest rainfall in the month of June (380.90ntmt the highest mean occurrenceZofvariegatus
14.7#0.29 andC. spissus spissud2.630.34 was influenced by a slight drop in the tothfall from
June (380.90mm) to July (284.70mm).

The highest mean relative humidity recordadJune (85.10%) brought about the highest mean
occurrence ofC. aeruginosan that same month. As fat. variegatusandC. spissus spissutheir highest
mean occurrence was recorded in July when thereavadight drop in relative humidity from its higlies
monthly mean in June (85.10%) to July (83.25%).

As the mean monthly temperature decreasen #pril (27.60°C) through May (26.7%€) to June
(22.98C) and an increase in July (25°@% the mean occurrence Gf aeruginosancreased from April to
June and decreased. In July, thaZ ofariegatusandC. spissus spissusowever conformed with that &f.
aeruginosaregarding the temperature till July, where aneéase in the temperature caused a concurrent
further increase in their occurrence (Fig.1 and&ig

The mean occurrence of the grasshoppéosiocerus variegatysCatantops spissus spissasd
Cyrtacanthacris aeruginosaere highly significant (P < 0.001) for the fouonths (April to July) period
of survey. The multiple comparison test (Duncan th\ilé Range Test, DMRT) was used to locate the
source of significant difference (Table 3).

Table 3: Mean Rank of Grasshoppers Surveyed

GRASSHOPPERS APRIL MAY JUNE JULY P-VALUE
Zonocerus variegates 98.22 222.02 259.97 288.93 P<0.001
Catantops spissus spissus 28.94 60.38 63.58 90.59 P<0.001
Cyrtacanthacris aeruginosa 33.28 66.08 72.72 82.44 P<0.001
Where

Similar letters indicate mean ranks that are mgificantly different.
P < 0.001 = Very highly significant

The result showed that fdonocerus variegatysoccurrence in April [Mean Rank (H) = 98.22] was
significantly lower than May and that of May, sifjcantly lower than June and July. However, June (H
259.92) and July (H= 288.93) which had the higinesan occurrence were not significantly differeotdr
each other (April < May < June = July).

The highest significant value (H= 90.59) wasorded foriCatantops spissus spissasluly, being also
higher than April, May and June’s. May (H= 60.385alune’s occurrence (H= 63.58) though signifigantl
higher than April's occurrence, were not signifitgndifferent from each other. However, April’s
occurrence (H= 28.94) is significantly the lowest the entre survey period. (April < May = Junewy)l

Cyrtacanthacris aeruginodaad in April, its significantly lowest occurren{ld= 33.25). Nevertheless,
May (H= 66.08) June (H= 72.22) and July’s (H= 82.4dcurrence were not significantly different from
each other (April < May = June = July) (Table 3).

The result of a simple linear correlatiort tes between the mean occurrence of each grasshapp
the climatic data revealed the strongest positoreetation of r=+0.850 between mean monthly ocawee
of Cyrtacanthacris aeruginosand monthly total rainfall, likewise the mean muptoccurrence ofC.
aeruginosaand mean monthly relative humidity. The strongesgative correlation of r=-0.817 was
observed between the mean monthly occurrence oadfuginosaand mean monthly temperature.
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However, negative correlation was observed betweemean monthly occurrence of all the grasshoppers
surveyed and the mean monthly temperature (Table 4)

Table 4: Correlation between occurrence of each grasshopper surveyed and climatic parameters for
the period of survey

GRASSHOPPERSVSCLIMATE PARAMETERS CORRELATION

RESULT
Zonocerus variegatugs RAINFALL +0.774
Zonocerus variegatugss TEMPERATURE -0.736
Zonocerus variegatugss RELATIVE HUMIDITY +0.804
Catantops spissus spissisRAINFALL +0.634
Catantops spissus spissus TEMPERATURE -0.602
Catantops spissus spissus RELATIVE HUMIDITY +0.767
Cyrtacanthacris aeruginosas RAINFALL +0.850
Cyrtacanthacris aeruginosas TEMPERATURE -0.817
Cyrtacanthacris aeruginoses RELATIVE HUMIDITY +0.850
Where

r value close to +1=the two factors are stronglyrelated positively.
r value close to -1= the two factors are strongtyrelated negatively.
r value close to 0 = the correlation is poor.

Discussion

This present study reveals the varying occueeofZonocerus variegatysCatantops spissus spissus
and Cyrtacanthacris aeruginosam NIFOR. The results of the increase in the mgntitcurrence of the
grasshoppers on the oil palm trees with increasingthly rainfall total agrees with the findings ©éntre
for Overseas Pest Research, London (COPR) and Qtiezd in Toye-Afolabi, 1982) that the availabilit
of food plants in the form of green vegetationhe field plays an important role in the survivapaeity
and duration of life cycles of théonocerus variegatupopulation. In this study, this increase alongesid
rainfall total for each month was observed esphrcialoccurrence o€yrtacanthacris aeruginosarainfall
of course brings about greenness in vegetationndrah these vegetations are fresh, enough food kescom
available to organisms. These organisms tend &sbla, reproduce and survive the more. Phipps (tited
De Gregorio, 1982) and De Gregorio (1982) also meplothat the lifecycle oZonocerus variegatusould
be strongly regulated by the distribution and alaumoé of rainfall and vegetation types.

Messiet al. (2006) also reported that ovipositionZonocerus variegatyu®ccurred in the rainy season
when the soil is soft and thus allows the ovipasitopenetrate easily into the ground. Furthermeggs
laid in rainy season will have sufficient humidit$nich is essential for embryonic development in first
month following oviposition (Modder, 1978). In fa&onocerus variegatusothecae cannot survive more
than fifteen (15) days in completely desiccated @@e Gregorio, 1989a). Most grasshoppers, inclgdin
Zonocerus variegatus;. spissus spisswndCyrtacanthacris aeruginoskive on or near their host plants.
Chapmaret al. (1986) discovered that ifi. variegatuspopulations, the availability of food plants atfec
the number of eggs produced by females and so;gelsaim the host plants can affect the fertilitytlod
adults and induce changes in the size of the hagghopulation.
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The response of arthropods to different hitygiadients as first demonstrated by Shelford.@)9vas
observed in this study. The three (3) grasshoppengeyed, all had their first and second mean nipnth
lowest occurrence in concurrence with the firal aacond lowest mean monthly relative humidityhie t
field. The only variance in this trend was in theed and fourth month whe@yrtacanthacris aeruginoss’
rose and fell in the third and fourth month consieely, as the relative humidity. Howevetpnocerus
variegatusand Catantops spissus spisdid the opposite.

Varying correlation existed between the dnappers and the climatic parameters throughoupéhied
of this study. The strongest positive correlatiém & +0.850 was observed between the mean ocagren
of Cyrtacanthacris aeruginosand rainfall andC. aeruginosaand relative humidity while the strongest
negative correlation of r = -0.817 was observeavbenhC. aeruginosaand temperature. It might have been
possible to observe a negative correlation in thgmies that had positive values and those with thega
values, having positive correlation values if thigdy had extended into the dry season periods.eiMery
Fasoranti and Ajiboye (1993) reported cases ofsti@spers fonocerus variegatu@.inn)] with large dry
season population in South Western Nigeria. Thidystarried out in NIFOR, a humid zone of the South
Southern part of Nigeria, which started at the beigig of the rains, revealed an increase in ocogg®f
all the grasshoppers surveyed, directly proportidoaincreasing relative humidity and rainfall and
decreasing temperature.

The impact of various climatic parameterstbe occurrence of the various grasshoppers revealed
through this work has shown that their occurreri@@nfcerus variegatysCatantops spissus spissasd
Cyrtacanthacris aerugino3acorrelate negatively with environmental tempematand positively with
rainfall and relative humidity. These grasshopeescertainly insect pests capable of causing edvam
to our crop plants when their occurrence in thielfies reached its pest status which some authggests
is reached when there is a 5% loss in a particutgy yield.

Pest control can only be introduced if a pestblem is believed to exist actually or potetyial
Actually, in the sense that its presence in thiel fias reached its Economic Injury Level and paadgtin
that, conditions necessary to cause its activigea pest in the environment or field is not pregeh The
population of these grasshoppers especillyariegatusas encountered in this survey calls for concern in
finding ways of introducing necessary measuresintrolling their population especially before theset
of the rains in which they flourish as revealedtigh this study.
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