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ABSTRACT

This study examines the variations in rainfall characteristics and their impact
on Soya beansyield in Ushongo Local Government Area of Benue State. Rainfall
data for (2002-2012) were collected from the archive of the Nigerian
Meteorological Agency (NIMET) at headquarterstactical air command Makurdi.
Data on soya beans yield for eleven years (2002-2012) were obtained from the
Benue Sate Agricultural and Rural Development Agency (BNARDA) Makurdi.
Fromtherainfall data, therainfall characteristics of onset, cessation and annual
totals were derived. Partial correlation and multiple linear regressions (MLR)
were used in analyzing the data in order to determine the effect of rainfall on
soya beans yield. The result indicates low variability in rainfall characteristics.
The result also shows that dates of cessation and annual rainfall totals have a
relatively strong correlation with soya beansyield. However cessation wasfound
toaccount morefor theannual variation in soya bean yield. The study recommends
establishment of more weather stations for more climatic data generation,
seasonal forecast of rainfall characteristics and the application of climatic
information by farmers to enhance productivity.
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INTRODUCTION

Rainfal isthemost important variablein agricultura production. Rainfall characteristics
such asonset, cessation, duration and annual rainfall total sareimportant characteristics
that control agricultura activitiesand productioninmany tropica countriesincluding Nigeria
The concept of climateand agriculture hasbeen extensively discussed, for exampleLema
(1978), Oguntoyinbo (1986), Ayoade (2004) and Cicek and Turkogu (2005) haveall
confirmed that climate parametersare closely interrelated in their influence on crops.
However, of dl theclimate parametersaffecting crop production andyield, moistureisthe
most important. Moistureisprimarily gottenfromrainfal whichinthetropicsiscyclicand
fairly dependable (Ezedinma1986). Inthetropical environment, temperatureisnot a
limiting factor to plant growth and that the seasona activitiesof rainfal coupled with crop
husbandry seem to betheissue (Oguntoyinbo, 1986). Ezedinma(1986) reportsthat water
isthemain constituent of the physiological plant tissue and areagent in photosynthesis.
Rainfdl characterigticslike onset determinesthetimeof planting cropsandtheendyield of
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thecrops. For instanceif theonset of rainfall istoo early or long or the duration of rainfall
istoo short, theeffect of thissituation would bedrastic reductioninagricultura production.
Rainfall aids occurrence and distribution of pest and disease which affect crops. Also,
rainfal related hazards such asdrought, hail stone, wind vel ocity, rainstorm and flood affect
agricultura productivity inagiven area. Themean precipitation amount for amonth, season
or year, hardly indicatetheregularity or reliability with which givenamount of rainfall can
be expected. Thisisparticularly the caseinthelow latitudeandinrelativity during areas
whererainfall isknownto be highly variableinitsincidence particularly from oneyear to
another. Thevariahility of rainfall isanimportant considerationin thetropicswhererainfal
tends not only to be more variablethan in the temperate region but also more seasonal in
itsincidencewithintheyear (Ayoade, 2004).

It has been observed by Oguntoyinbo (1986) that period of low rainfall have
witnessed crop failureresulting infood scarcity and famine. The 1969-1975 droughtisa
good example. In addition excessiverainfal, which result inflooding and eros on destroy
farmland and crops. Thesehazardsresulting from rainfall variability haveintheyearsbeen
asource of concern to both farmers and government. Several studieson crop climate
relations have been reported in different partsof Nigeria(Sangingaet al, 2003; Tyubee,
2006; Adangbe and Ujoh, 2012). Theresult of these studiesindicatethat climate effects
vary among cropsand regionsin Nigeria Itisinthisview that thisstudy wantsto ascertain
the effectsof rainfall characteristics of onset, cessation/end and annual totalson soya
beansyieldin Ushongo local government areaof Benue State, Nigeria

MATERIALSAND METHOD

Ushongo local government area of Benue Stateis|ocated between latitude 7°00* and
7°20* North of the equator and longitude 8°32! and 9°20* East. Generally, therdlief islow
but the areahas Ushongo hill asthe only highland, the general land configurationisless
than 200 metersabove sealevel. Themajor drainage of theareaisRiver Lessel, other
streamsthat drain the study areaare Agbudy, Ingye and Kuesar. Ushongo L GA islocated
within Aw climate and has the guinea savannah vegetation. The soil of Ushongo is
predominately sandy though some areas have loamy soil and Fadamasoil which occurs
along stream floodplains. The dataneedsfor this work were official records on annual
soyabeansoutput (tones), date/days of onset of therainy season, date/daysof cessation/
end of rainy season and annual rainfall totals (mm). Dataon annual soyabeans output
(tones) for 11 years (2002-2012) was collected from the achieves of the Benue State
Agricultura and Rural Development Agency (BNARDA). Dataon rainfall wascollected
for same eleven years (2002-2012) from the achieves of the Nigerian Meteorological
Agency (NIMET) at theHeadquarters Tactical Air Command (HQTAC) Makurdi. There
are several methods of computing onset and cessation of rains some of which are as
shown by llesanmi (1972), Olaniran (1984), Omotosho (2002). However, Walter’s(1967)
method as modified by Olaniran (1988) isadopted in thisstudy becauseitisrelatively
morerealigtic acrossthedifferent ecol ogical zonesof Nigeria. Themethod cal culatesthe
onset of rainy season as.
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51-accumulated rainfall total of previousmonth
Total rainfallfor themonth

Thegrowing season beginswhen alocation hasreceived an accumulated rainfall of 51mm
(Walter 1967) however, if thisplanting dateisfollowed by aprolonged dry spell, such
planting dateisdisregarded and new planting dateisre-established using Walter’ smethod
(Olaniran 1988). In caculating the cessation of rainy sesson, smilar formulaisapplied but
monthly rainfall valueisaccumulated from December backward. The month that the
accumulated total exceeds 51mm balancesthe end of therainy season. Different onsets
and cessation for guineasavannah ecosystem as put forward by Olanrewaje (2003) were
identified. For rainfall onset, Olanrewaje (2003) describesthe periods between early and
midApril asnormal onset, March downward asearly onset and late April upward aslate
onset. Last week in October isdescribed asnormd rainfall cessation, September tomid
October asearly cessation and the period of November to December aslate cessation.
The study employstechniquesof mean, standard deviation and coefficient of variability to
analysethevariationinthe study variabl es, tablesand graphswere then used to present
theresult. Partia correlation and multipleregression analysiswere used to examinethe
influence of therainfal variableson soyabeansyield. Theregressonmodd for the study
has been computed after (Udofia, 2006) as.

Daysinthemonth x

y.=a+b X, +b,X,+b, X, +..b X +€ (D
Where:

y.= thevalueof thedependent variable (soyabeans).

a=Y intercept

b, b,b,... bnareregression coefficients. Each b representsthe amount of change

inY for oneunit changeinthe corresponding X vauewhentheother X vauesare

held constant.

X, X, X,... Xnaretheindependent variables (i.erainfall onset, cessation and

annud totasrespectivey) and e=theerror of estimateor resdudsof theregresson.
Coefficient of multipledetermination (R?) wasused to determinethe percentage explanaion
achievedjointly by therainfdl characterigtics.

RESULTSAND DISCUSSION

Temporal Variationsin Rainfall Onset: Years, 2002, 2003, 2004, 2007, 2008, 2009,
2011, and 2012 all experienced normal rainfall onset whereasyears,; 2005, 2006 and
2010 had late onset. Thissuggeststhat therewasno early rainfall onset during the study
period of 2002 to 2012, normal rainfall onset was high and late onset was low. The
frequency of different onsetsof rain during the study period of 2002 to 2012 isdisplayed
ontablel.

Temporal Variationsin Rainfall Cessation: Years 2002, 2003 and 2008 wereclassified
asearly rainfall cessation yearsbecausetheir rainfall cassation datesfal | between September
to mid October. On the other hand, years 2004, 2005, 2006, 2007, 2008, 2009, 2010,
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2011 and 2012 had normal rainfa | cessation yearsbecausetheir cessation datesfal inthe
last week of October. Looking at the frequencies of both onset and cessation of rainfall
during the study period of 2002 to 2012 there was no early rainfall onset and no late
rainfal cessation. Thishaseffect onthelength of growing season thusreducing thelength
of farming calendar. Thefrequency of different cessation datesduring the study period of
2002-2012 isdisplayed ontable 2.

Temporal Variationsin Annual Rainfall Total: The highest rainfall wasrecordedin
2008 (1550.5mm) while 2003 had theleast rainfall (762mm). The standard deviation of
annual rainfall total from 2002 to 2012 is(256.3mm), and the coefficient of variability is
21.2% thissuggest that annual rainfall from 2002 to 2012 islargely homogeneous. The
variationintheannual rainfal totalsduring the study period of 2002-2012 isdisplayed on
table 3.

Temporal Variationsin Annual Soya beansYield: The anaysisof annual soyabeans
yieldinthe study areashowsthat the highest grain yield wasrecorded in 2012 (4.46mt)
whileasignificantly low yield of 2.79 (mt) wasrecorded in 2002. Themeanyieldfor the
entire period of 2002-2012 was 3.66 (mt), the standard deviation of annual soyabeans
yiedis0.45 (mt) and the coefficient of variation (cv) is12.3%. Thissuggest that theannua
yied of soyabeansfrom 2002 to 2012 inthe study areaisa so homogeneousthoughthere
hasbeen anincreaseintheyied of soyabeanseach year acrossthe study period of 2002
t02012. Thevariationinannual soyabeansyield during the study period of 2002 to 2012
isdisplayed ontable4.

The magnitude of Variability in Rainfall Characteristics and Soya beans Yield:
Thedescriptivesatigticsof thestudy variablesshowsthat anongtherainfdl characterigtics,
annua rainfall totalshasthe highest coefficient of variability (21.2%), followed by onset
datesof rainy season (11.3%) and theleast variability of (3.4%) wasfound to be dates of
cessation of therainy season. Thisindicatesthat the dates of cessationweremorereliable
and predictablewhereastheannual rainfall total sweremoreunreliableand unpredictable
inthe study area. However, the soyabeansyield hasthe coefficient of variability to be
12.3%. Thiscould be accounted for by thejoint effect of the variability intherainfall
characteristics studied and other climate and non-climatic factors not directly considered
inthisresearch. A comparative analysisof the study variablesispresented ontable5.

Relationship between Rainfall Characteristics and Soya beans Production: To
determinethe relationship between each of therainfall characteristics and soyabeans
yield, partia correlation technique was used to indi cate the strength and weakness of the
sectedrainfdl factorsininfluencingyield. Inthepartid correation analysisthevariables
wereidentified asfollows:

Soyabeans=Y,

Onset dates= X,

Cessation dates= X ,and

annua rainfall total,= X ..
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Theresult of correlation between rainfall characteristicsand soyabeansyields. Presented
ontable6 showsthat dates of cessation (0.458) and annud rainfall total (0.326) had weak
(sgnificant) positive correlation with soyabeansyield and onset dates (0.166) had avery
weak positive correlation with soyabeansyield . Thisimpliesthat dates of cessation of
rainy season and annual rainfall totalsaccount morefor theannual variationsin soyabeans
yield than onset datesin the study area. Thisisbecause soyabeansisnot an early season
crop and isminimally affected by onset datesbut issignificantly affected by cessation
which can ensure partial maturity intimesof early cessation or degradati on/destruction of
grainqudity by late cessation.

Determination of Variationsin Soya beans Yield in the Sudy Area: The effect of
rainfall characteristics on soyabeansyield in the study areawas determined using the
multipleLinear Regression andytica technique. Theresult showsthat given aunit change
inany of therainfall characteristicswhile holding others congtant, the highest variationin
soyabeansyieldinthestudy areawill beaccounted by only thedate of cessation (0.018mt).
Thesemeansthat, anong therainfal characteritics, date of cessationisthemost important
variablefor the variation in soyabeansyield and theyield is higher when the dates of
cessation arenot delayed. Also thisagreeswith thet-test analysiswhichindicate that date
of cessation (x,) issignificantininfluencing yield a 0.05 confidencelevel asit calculatedt-
test valueof (0.967) isgreater thanitstableva ue 0.366. Thus, cessation of raining season
has been the major determinant of soyabeansyieldinthe study area.

Onthewhole, theserainfal characteristicscan be exploited toimprovetheyield
of soyabeansin order to boost production and economic status of farmersin the study
area. Theresult gaveacoefficient of multiple determinants (R?) of 0.626, whichiscomputed
to be62.6%. Thismeansthat 62.6% of thevariationintheyield of soyabeansfor the past
11 yearsinthestudy areacan beexplained by rainfall characteristics. Theremaining 38.4%
of thevariationsintheyield of soyabeans can beattributed to other unexplained factors
such assoil characteristics, fertilizer application, seed varieties, pest and disease, and
other climaticfactors. Theanaysisispresented ontable7.

Table 1: Frequency of Different Onset of Rain (2002-2012) in Ushongo LGA

Onset of Rain 2002-2006 2007-2012 Total
Ealy 0 0 0
Norma 3 5 8
Lae 2 1 3

Source: Fieldwork 2014

Table2: Frequency of Different Cessation of Rain (2002-2012) in Ushongo LGA

Cessation of Rain 2002-2006 2007-2012 Total
Ealy 2 1 3
Norma 5 5 8
Late 0 0 0

Source: Fieldwork, 2014
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Table 3: Statistics of Annual Rainfall Total

Mean Standard Coefficient Highest L owest
Deviation variance rainfall Yr rainfall Yr
Annual rainfall totals (mm) 1207.4 256.3 21.2% 1550.5 2008 1762 2003

Source: Fieldwork, 2014
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Fig. 1: Graph showing Annual totals of rainfall
Table 4: Statistics of Annual SoyabeansYield
M ean Standard Coefficient Highest L owest
Deviation variance rainfall Yr rainfall Yr
Soyabeans yield 3.66 0.45 12.3% 4.46 2012 2.79 2002
Source: Fieldwork, 2014
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Fig. 2: Graph showing annual yields of soya bean

Table5: Statistics of rainfall characteristics and Soya beansyield

Variable Mean  Sandard Deviation Coefficient of
Variability (%)

Onset dates (days) 104.7 118 11.3%

Cessation date (days) 29.75 101 34%

Annual Rainfall totals (mm) 12074 256.3 21.2%

Soyabeansyield (000 mt) 366 045 12.3%

Source: Fieldwork, 2014
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Table6: Correation Matrix of Rainfall Characteristicsand SoyabeansYield

Variables Y X-; X, X,
100

X, 00.166 100

X, 0458 0515 100

X 0.326 -0.203 0232 100

Coefficient of significant at 0.05 conditionslevel (2-tailed)
Table7: Coefficient of theRegressonAnaysis

M odel Unstandar dized Coefficient Sandar dized Coefficient
Parameters B Std. Error Beta t Sg.
Congtant () -2.124 4.474 - -0.475 0.649
X, 0.000 0.16 0.007 0.018 0.986
X, 0.018 0.18 0.400 0.967 0.366
X 0.000 0.001 0.235 0.648 0.538

Sour ce: Resear chers Computation, 2014
Coefficient is significant at 0.05 confidence level.

CONCLUSIONAND RECOMMENDATION

Thestudy andysed variationinthreerainfall characteristicsof onset, cessation and rainfal
annual total on soyabeansyieldin Ushongo Local Government. Theresult showsthat
cessation of rainfall and annud rainfdl tota hassignificant effect on soyabeansyied during
the study period of 2002 to 2012. The study recommends establishment of more weather
stationsfor more climatic datageneration, seasonal forecast of rainfall characteristicsand
theapplication of climaticinformeation by farmersto enhance productivity. Improvementin
theyield of soyabeans can be achieved through the commitment of farmersto adopt
proper planting skillsand application of agro-meteorol ogica information.
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