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Abstract ‘ hich rainfall has been affecting
The primany tocus of this study is 1o determine the extent v Wk ata for ten years (1991-
cassava viekd m Horin - East Arcas of Kwara State. Annual rainfall data fo | werc used. In
2001) and cassava data between (11 years record) of the SIU(!)’ area Ob.'u";m “;ndLuciinr{ of
analvzing the data. Attempt was made to determine how rainfall Affect HC P e
cassava during the period of eleven years. Thus, the mean -slandard devmu«:ln. IL .u“sc r
index. coellicient of variance. regression analysis. onsel., cessation upd LR S were disc y | .
Also discussed were the correlation between rain fall and cassava m_olh(?r to dc'e.r:lj"it _l ,]t;','
relationship. The climatic parameters used as independent vurmble_ls rainfall. while L;I.\.:.! ;
as the dependent  variable (were correlated and analyzed to investigale the extent 1o whic
the growth and vield of cassava is being affected over the years). The result shows that
minlfnll amount is not the determinant factor for good yield, but how well was the (-llslrlbull()n
pattern of rain during the cropping season. In correlating length of ruiny.scu:\'un with cassava
vicld for the period of the years considered. it was observed that fluctuation in length of rainy
scason led 1o fluctuation in cassava yield.

Introduction

Need for enough food in feeding the world ever increasing population has been a
major concern in developing as well as in the developed parts of the world. The problem is
hkely 1o be man’s number one challenge in the remaining decades of last century (YAO,
1973).

The pattern of rainfall distribution in any part of the world affects crop production
generally. The performance of any crop around the globe depends largely on the availability
and distribution of rainfall during the cropping season. particularly, the rainy season. Too
much rainfall can result in flooding of cultivated lands on the other hand shortage of rainfall
duning season can lead to drought. which results 10 crop wilting and in
situation leads to the death of crop plants.

Therefore. both excess and shortage of rainfall
ol crops 1o farmers (Onwueme and Sinhal990)

_Rcuupi stud |c\4;|nd research in.rcspecl of hydrology and meteoroloe
the PL.rm(IJ ol the suhclunll (iJmughl, which began in 1969, coneesitrited-an l‘_
aspects ob environmental degration such as droue sertificats
n‘aLi'lr.‘l)l-nlnglL‘;tl daspects, lhtﬁl’ CEIUSi:iL::‘l:11(iz(;1?l;i}lll;1fe:l?:(:mc.ll“m‘ deser
abatement and control (Ojo 1985 and Adefolalu 1986).

Hnwcv.cr clinml(.:‘ variability and subsequent rainfall have negative immacie
plants. which in turn affects the cconomy, the society, and the e A R Cp
. . chvironment in which man

4 more serious

can lead to poor harvest or total  loss

y in Nigeria since
he socio-economic
( encroachment, and
factors and possible method of

In Nigeria like in many other parts of Afri
Nigera hik er parts of Africa due ¢
ot sl of T
have not been able he low level of Fechnology. we

1o ill]ll'lllll'ﬂlL‘ lhl.: ITI(J\I (lﬂ\’u ‘l' [ i \V(: Y
ath‘l' UI'I U“I" 5 )
o 2 ®
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a result of this most farmer il

agricaltural products have
Consequent lv. it
production and (he

. Thic cason why
live at the mercy of weather. This is the rea
been erratic and unpredictable.

. o mwE ol avricultural
has constituted one of the major causes ol low ag
threatening

aming and faod shortage as well as the escalating food
e, Fast and

The dilterences i the vanations of rainfall vary between the south. Wesl. Fast
the North.

These differences in rainfall variation could be as a result of difference n lf)culli'"‘
pattern, the distributions and amount of annual rainfall. ‘Therefore in l"‘""“”‘g o .ngncu'_‘ U;;L
most especially crop production, the amount of rainfall. the intensity and frequencies mm{- fl
considered. Also 1o be considered are the length of rainy season 1[,R$l. ”n‘\q_ () .m.‘
eria, the number of the growth scason in the North is lem_'nl llll»l]'l ll'fl‘).\t.
of the East and Wey. Thus n unulyf.il;g for agricultural purposes especially for crop
production rainfall value in all its ramifications must be consicered

cessation @, In Nig

Pre\'ie\%\of Cassava,

assava (Manihot Esculenta Crantz) is a root tuber cassava plant whicf_w own s

origin from North-East Brazil and Central America and was probably first grown for food by

the American Indians in those areas. It has since spread to various parts of the world. so that

today it is of the tropical regions. ' _ _

pical belt, the greatest producers ol cassava are found in West
Nigeria. DRC. Tanzania, Mozambique and Ghana are the

Erown in most parts

In Africa, within the 1
Alrica and the Congo basin.
lcading producers.

In Nigeria. it is the staple food for more than hall of 150 million estimated
populations. cassava tuber like many other root crop consist of almost pure starch but cassava
leaves contain about 17 percent  protein and are therefore good source of protems. The
cassava crop has very wide adaptability to environmental and soil condition and drought
resistant. The bulk of the country’s output comes from the southern part of the country which
has higher rainfall spread of over 7-9 months of the year.

Apart from its consumption locally. it also has an industrial use and
importance in-international trade as a source of starch and as co
particularly in European Economic Community and the
presently expanding.

assumes world
nstituent ol animal feeds.,
far East trade where the market is

Cassava is essentially a tropical crop and does well where mean temperature
29°C occurs. A temperature below 10°C result in the cessation of growth
killed by frost. Cassava cannot strive well in swampy or water logged areas,
It leuds 10 tuber decay or rot. However, It can survive dr
through shedding ol leaves and reduce gruw.lh rate (Slnhu and A()nwucme 19090).

) There arc many different local varieties ol Cuxh‘d‘\’il. improved varicties ohy
breeding programme are also uvaulaAhIc. .hul the local varlu“llew.nre probably
as the improved varieties il they are free from cassava mosaic virus,

ol 25-
and it is casily

Y season of 3-4 months

ained by
as high vielding

Aim and Objectives ) , .

Aim a The -llim ol this paper s to examine the extent 1o which v
alfected crop yield, within this broad aim. the specific objectives are:-

R l To examine rainfall variation between 1991 — 200

ariation in rainiali has
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; ween 1001-2001 . :
5 To examine the cassava yield between | ekt nd cainfall | L &
3 2 - saee’ ‘ " .
3 T'o examine the relauonship between L‘I.N.‘-Iull ; ‘.d o high prndlltll“" i —
1 I ich could le:
b > oved ways which cot !
4. T'o suggest on improve \ )
smperature of 25-
. or an temperatu
S It does well where medl I

Cassava is essentially a tropical AP 1 duri
29'C oecur. An ample supply of manure 1s e.sscnll.ii[ b s “
= < : s & . F Lwnre s as ! e ¥ ’ s »
planting. Tt is one of the main stay of kwarans as hich are quite unsuitable Iur' many other
under various agro-ecological conditions. some of i l'tY a crop that is extensively used in
crops. This m;ll\.‘v\‘ it a rehable food security Cmp'_“ I8 A for farming system that have a
trade and it is gaining more importance as a |'cl|;1_hlc Lil(,p-linﬁ'lle Over the past years the
deteriorating resource base and increasingly unprcdldcl‘alh‘ll? L-ultivuli(m The price of the crop

= y T ar end 1n is € f . .

production of cassava has wilness a dnwpw‘ndhlr urpose of the paper (0 look into these
has mcreased tremendously. It is lhereforelt ep ine all other factors constant.
problems of decline in production from climatic angles holding

the first one or (WO months after
o . ' . 1 . :
b e tropical Africa. It is produced

Area of Study ; , - ;
II:‘-; (l)s located on longitude 7” and 10°E and latitude 11%s 10"N of the equator and lies West
» East of Kwara State. aries Wi
to East ]:lt il_:\dj\l';ld:dalsltO llorin West. East and South. It shares common boundcfrles wnl;
Moro, Ifelodun and Asa local government areas. (The study area covers a vast part o

Iponrin district and oke —oyi which is the headquarter of Ilorin-East local government). '
Climate: - The climate of any region is composed of a great variety Of clements and it is very
unlikely that two different places can have an identical climate. The climate of the s'ludy area
is a sub-humid type classified as the tropical wet and dry. Koppen (1971). The  rainfall s
relatively heavy, with June, July, September and October being the wettest months. Usually
rainfall begins in March and ceases in November in the study area. In dry years rainfall
begins as late as April or carly May and continue until October. The harmattan dominates the
months of November and December some times extending to early February in the study
drea.

Vegetation and soil: - The vegelation of Ilroin is thickly wooded Guine
commonest trees include Locust bean trees shear butter b
area have sandy- loam soil but sand is the most dominant

a4 savanna and the
amboo etc. Most parts of the study

Data Collection.

The dm".] used were obtained from different sources. Rainfall and temperature data
were collected from the Kwara State ministry of Agri nd Rural Develo K ,.L
A.D.P), Tlorin. Some were obtained from the Jowe PHient i Kowdry

‘ ‘ Basin Dey '
llorin. Cassava yeeld data and cassavs ral ices e"’Pme”‘ A“‘h"”[y‘
. Prices data were obyy;

culture 3

average records between 1991 and 20))
to determine the actual effect of rainfall

440




sz SS.S " y . N
E Annual National Cop rence, FUT Minna, Nov. 2006

were made on some sele
Iporin. Agbevanoi Gh
ol tarmlands 1h

the study arey.

dk'td Plots in various parts of the study area. These include Oke-Oyi,

al ex Loy ete. This wag profitable for first hand information on the sizes

adl experiencea s ‘ ‘
Perienced significan or low yield as a result of the variation in rainfall in

Data A nanlysis

gl‘uphicrll:::(:::t;l W ‘lljnds were usgd in !he analysis nflhc data. which mylut:L'_‘-" the
(X.¥). The annual mean fatint‘ﬂln'ng, s relilllflﬂﬁhlp it e
Misan e _d s anpulcd(llljmg the method below:.
N =nu |:lwllt|"|ifx\';;|:|‘:.1.nua' raintall fora given period or s
The mean raing
perod of ime
: 1wﬂ;‘1_dﬂi_fl_liun S-D is another statistical method used and is expressed thus:-
S-D= V(X - X))y - e lanal (2)
n

Where x = annual rainfall for a given period

X = the average monthly rainfall

N = number of years

SD = Standard deviation. :
The climatic index was also used to analyse the rainfall data in the study area.

The climatic index can be expressed statistically as
G F 7 [ S (3)
Where x1 = rainfall of a particular year or period

X = mean of any station

R = standard deviation.
The implication of the index is shown in the table below
Table 1:1 Rainfall Climatic Index.

atistical me

all used as a measure of central tendency shows what is expected for each

Climatic index Range Indication
Oto - (0.5 Mild drought or dryness
O + 0.5 Mild wetness
0 Severe welness
(I)Iﬁnlcti) .:t?ove Extreme wetness
and

Another statistical method used in this paper is regression analysis and expressed thus:-
no stat

Regression (R)_ =n Xy — YX )Y

W) ey - s

x = annual total rainfall ofg particular year

Yy = cassava yield of a particular year

N =Total number ofeaczh cases or year
Summation of figure

Where

441




na Nov. 2006

nna, YO ==

2 $SSE Annual National Conference, FUT Mi

{ rainfall for the ycars n.m!cr
i lh monthly and annual ramfall

were also examined. Also

Discussion of Result : (tniled SIS

y sction  examines  the detated  diidl C

This  section  exé 4lso considers hot

. 4 2 fa™ 1\

oy . climatic indices

and departure from the mean, the trend in the le;d il the
discussed s the relationship between cassava

cultivation of cassava in the study area.

consideration as well as rainfall varation. It | ed
eltects of rainfall on

*atterns of Rain Fall Distribution _ o vear for instance the yearly annual

Fhe mean annual rainfall differs from year {0 yea he year 2001, lorin recorded
rainfall in Norin range from 534.8mm — 1853.65mm. In lult_. |¥||‘-|muun| sat] dhiding
rainfall amount of 1853.65mm. This year marks the l1lgthjl ’f“" :lun; of 534.8mm. The year
the study period. The year 1996 recorded the lowest rainfall ame g

under review have a rainfall range of 1318.85mm. ' ‘ s not to tally with the

Between 1996 and 2001 the response to cassava ?’leld seems il e
ramfall amount (see table 1.3 fig 1.3 and 1.4) Despite the fact lhu[‘annu.l | i
1996 was the Towest. 301.60 (*000) tone of cassava was produced- if compared wi 500 y ,
1997 which has the sccond highest rainfall amount of 1740.1m W{lh only [07.08 (" ') lm'm
ol cassava production. (Table 1.2, Fig 1.2 and 1.5). Therefore it is note worthy that annual

, : ST ' Livity.
amount is not as important as the spread of rainfall for agriculturual productivity

Rainfall Variation in Ilorin _
Rainfall variability is accepted as a major factor which determine or control crop

production. The onset and cessation dates of rainy season are very significant in agricultural
activities.

The study area naturally experience two seasons. the dry and rainy season. Dry
scasons which mostly the harvesting period of many crops including cassava start from
November to March. However, in years 1994 and 2001 the study area experienced a steady
and well distributed rainfall from March to October.

Area of Cassava Production and Yield

The physical field visitation o the study area did not give the quantity of cassava
hgrvcstpd however the data available shows that (he year 1990 recorded the highest cassava
yield of 13.40 (*000) tons per hectare. This i1s followed by the year 1998 and 7()60 with 12.94
(°000) and 12.46 (*000) yield tons per hectare respectively. i '

The year 1997 and 1993 recorded the least cassava vj

s Ssava yield of §.
lhcclurc and 9.43 (*000) tons per hectare respectively. Whilcylhe year8 1739510?330:‘323 Il)i::
owest crop yield (8.78) per hectare, the vear 9 ;
p € year 2000 produced 498.46 tons total

cassava and got the highest crop yield of 40,7 lons per hectare (see table 1.3) amount of

Cassava Yield in Relation to Rainfall
Rainfall is the most important climati
climatic Factor infl i
e L o E uenc Q@ e bl 3

lrup.lu" land the study area in particular, as ji hyg the biggg:f L‘;FSdVd_ Pmduuu.)r! in the
PU"_-’_'"-’ of any area (sce appendix 1). Ag already mentio e p ?u 3 determmmg the
of rainfall per annum only that i sufficien + 1Lis not the total amount
but also ity seasonal distribution, its Variability, re|;
Intensity - and rate of infiltration into  the Soil, and between scason, s
€ between rainfall and
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vapotranspirat) Tihies teiiein] ic )
¢ h[ | anspiration. I'he regression analysis of the result shows that the regression is 0.00128
WHICH IS A8 e o b i s o e o

as @ result of the variation in annual rainfall situation (Appendix 5). From the

analysis 1t is seen that rainf: i | ;
malysis 1t I8 seen that rainfall was not the only factor affecting cassava production. but there
arc other factors.

Summary.

; ’I!“'\ paper has tried (o Access variation in rainfall with the hope of Knowing its
contribution to cassava production in lorin Area of Kwara State. The climatic variable
measured i this study is rainfall, which has been observed to play a significant role n
cassava production. The amount of rainfall seems to fuctuate from year (o ycar in the study
arca. R

The crop used is cassava due to its fluctuating nature in the study area over the years.
l?mlh the mean and standard deviation of rainfall wc:'c computed. As shown from deyation
from the mean. the rainfall figure of llorin has a positive correlation coellicient with cassava
production.

From the data obtained on cassava yield, it is obvious that the arcas of high ramfall
amount but not well distributed throughout the cropping season, and with low number of
ranfall days annually have low cassava yield. It is also very important to note that low
amount of rainfall over the years but covering many days will ensure hieh yield.

Based on this information, the farmers in the study arca and the agricuitural planner
in the study area can take the advantage of putting the land area into cassava cultivation
during the middle of the rainy season which may be of economic benelits to commercial
farmers. The government at all level should train and employ agro-meteorologist who will be
able to detect and determine phenomena and issue out early warning to farmers.

Finally the Federal Government in her bid to export cassava products should draw
and carry out programme that will involve the majority of the farmer in the study area. In this
regards. the Federal government should set up machinery that will monitor the production of
this crop in virtually all the arcas where this crop is cultivated in the country.

Table 1 : 2 Annual Mean Rainfall (MM) and Temperature C) 1999-2001

Years 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 | 2001
Rainfall 8699 1085.05 1138.12 1085.02 121175 534 8 17041 | 1103.7 | 12923 | 946.7 l 1833.65
| (mm) ]
| Rainy days | NA | 7] 74 70 76 NA |85 |72 [s0 |56 %7
(numbers) ] - |
Maximum 3.7 34 33.6 34.05 334 327 3286 | 3565 | 3482 | 3793 | 3006
. . . & ]
i Temperature |
N 2 262 E) L
Minimum 1 22.7 | 25 224 2175 2458 262 | 2445 | 213 | 2189, | 2208 | 1979
[ Temperature !
| (0C) |
1
- Source: P.M.E Dept Kwara ADP Weather survey 1991-1992
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- o L an 199 -
Table 1.3 Crop Arca and Yield Data of Cuassav 5!'—'4'1*,”_'”—'!"" - Hectare 1
T ER ('n:p -(;:;;\9;;{\ a) T ’lj”l‘_"‘i( “““) == T ]L)%x )
190 1 Production .}(15]‘_ o B e
| B Yied IO T35 02
1992 Production 349.(; s e
[ - YiCl(J____ B ] I()?. ___.————*—zz)’_(ﬁ“—_ E——
1993 Production 295.6
Yield 369.5 s
1994 Production 10.27 -
| = v 2 e =
A S Yied 00012943 o
| 1995% Production .17
. Yield 301.6 ]
P >
[ i 1996 Production 301.6 26.7
; Yield 11.16 S
< - /
1997 Production 107.8 10.74
b Yl 8.78 ]
L 1998 Production 383.46 29.65
P Yield 12.9
| 1999 Production 461.96 37.91
1 Yield 13.4
| 2000 Production 498.46 40.71
’__‘__ Yield 12.46
| 2001 Production 321.82 29.36
| Yield 10.79

Source: KWADP. P.M.E CAYS 1991-2001
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APPENDIX 1

-2001 _

-zl
Cassava pmdm tion

UCTION (TONS)

‘ Year Annual Rainfall (mm)
i (x) (*000) (Tons)
(y) -]
T, WOAE 869.9 36R62 e
1992 1085.9 349.09 R
1993 1135.12 295.6 I
1994 1085.02 369.5 ]
1995 " 1211.78 294.3 TR T
1996 534 8 LG .
1997 1704.1 107. o’,,_,.,_q
1998 1103.7 383.46
1999 1292.3 461 .9ﬁfﬁ
2000 ¥ 946.7 49846 -
2001 1853.65 321.82 Ty
=

Source: KWADP PME Dept, 1991-2001

APPENDIX 2 ‘
AVERAGE MONTHLY RAINFALL DISTRIBUTION DATA (MM) IN ILORIN 1991-
2001
“Year Jan Feb | Marh Api May June July Aug Sep Oct Nov Dec ./l\‘nmllal
i ola
| (mm)
Cle9r 335 'N.A NA 12147 11763 | 2857 INA [NA [ 1597 |[NA 569
1992 301 69,2 1606 122.1 175.6 1155 | 3396 | 618 6 1083
1993 3.6 422 705 [ 1404 1336 | 1465 | 30502[ 2996 [ 1172 [ 1705 | | 113K
ovd T TId | 230 304 7875 | TOB1 " 18078 | 15869 ] LIR.14 ] 20052 | 173.6 | 0.9 1085.0
995 TTTTA747 760 1508 1640 [ 13848 12007 2377811633 [29.13 | 1402 | 121 1.7
L1996 N A NAA“_H'\}A T689 | 1786 180.4 106.9 NA NA NA N.A N.A 534
1997 41.6 A,_()h \ | IKT7.8 __‘EE:__ 825 159.9 142.2 3099 137.2 37 1704
s [ 45 540 747 [ 1943 12044 [1069 1178 178.8 | 128 B o3
w325 lese K15 1323 1SR [ 1924 IR 1964 [1738 200 | 11292
3000 T 334 423 [ 1252 11560 [ S35 2038 | 2654 | 77.1 T 1946
ool L —3Ix05 7038 | 117.7 _[9528 | 1216 149460 | 19455 [ 6556 |24 | NERRRE

Source: PME [)ep;rtment. Kwara A.D.P Weather survey 1991-2001.
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APPENDIX 3

MEAN (\L:_!LQ?LW’ Total from |
“, -\-L“(-ill:‘r_- ) Total Mean ] Standar n X-X _.——f—‘Mcaln —
| l{‘R ainfall ABEML’_-().S -296.09
L 1991 B ] 8699 pe=———=— 02 ol m—
[ 1992 l“ﬁ‘) 9 J ——T0.1 -27.87 .
(1993 ﬁf_&p | 0.2 -80.97
1994 o ( 1085.02 | 01 4575 ]
I 1995 121178 [ 1165.99 T 17 _631,]g’f““
(199% 5345 | 363. i 53810
;_ﬂi?_\__ ‘ I7(LI N b -62.29
| 1998 1037 -0.1 ~ S
Eim"’ -0.3 126.30
—_*__——_<
2000~ 0.6 12929
F\W -1.9 687.65 |
Mol — S
Source: the
APPENDIX 4
- MEAN (X) : 341.04
| Yean 'Io‘ml Mean Standard Cl= Total from
195] ;{;é”(';i“ Deviation X-X Mean
1992 349.07 — 103 = T.27sg
| 1993 295.6 \—*_L_{ 8.05
1994 369.5 —— 04 = T 454
1995 2943 104 R‘—“__ﬁ-'((il‘____ -28.46
1996 3016 0ot [4674
1997 107.08 L\T‘L‘L&_\ -39.44
1998 383.46 T 123 -233 .96
- G ‘_\_‘_ -0,
I ——Tr — 04 24>
> \ﬁ-—:—;___
| 2001 INE B
, L5 - RN
L—']_"_Q[ﬁ' ‘;751 .49 "\ '()2 _lg 71
SOUI’CE: The RCSEdrcher_ \J\ == —
\\* T

446




2

SSSE Annuay Nationq Conferenc FUT Minna, Nov. 2006

\M_l\u\._

APPENDIX 5

Year —T2NNUAL RAINFALL AND CASSAVA YIELD
[ Year X Annual [ x? ‘_h'ﬂﬁ\’iﬁm = XY
| Rainfall Yield (*000)
MEW 368.62 135880.70 | 320662.54
A e | TURE G 79178 81 [ 34909 12186382 | 379076.83
11993 1113813 129331713 [ 295 6 87379.36 336428.27
1994 1085.02 11772684 3695 136530.25 [ 400914 .89
| 1995 121178 146841071 [ 2943 86612.49 [ 35662685
1996  1S3as 286011.04 3016 90962.56 | 161295.68
| 1997 1704 1 13903950 g] 107.08 114666.13 | 182475.03
1998 11037 1218153.69 [ 383 46 147041.57 | 423224.80
1999 1293 1670039.29 [ 261 96 213407.04 | 59699091
2000 946.7 89624089 | 49846 248462.37 | 411892.08
2001 I1853.65 1343601835 321.82 103568.11 | 596541.64
Total 1282597 11628732116 375 49 13831744 | 481164982
L 22°87321.16

X = 12825 97

X*= 16287321 16

Y= 3751 49

Y =1383174.4

XY =48] 16498 2

R=

n (X:V) — (X-y)

nX~-(x)"
R =10 (48] 16498 2

i 10(1628732]

Jby-cp?
= 1282597 3751.49

14) - 164505506 4101383174 2) 14073677.2}
=481164982.0 - 16577.46

1622295 x 241933 22

R= 4811484045
3.949 x 10"
=1.2184 x10™
=0.0012184

R =0.001215
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