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is synonymous
Hvdrologic ~ Growing Season
(l-iGS) an be estimated (Ilesanmi,
1972; Ojo, 1977; Adefolalu, 1986;

Olaniran, et al (1990).

It is important to note that if in a
given year, there is late onset and
earlv cessation of the rains there
will be a shortfall in the normal
length of the Hydrologic Growing
Season which might consequently
lead to poor yield or total crop
failure.

A significant shortening in the
length of the Hydrologic Growing
Season has been mentioned by
several authors who have
analysed Sudano-Sahelian
precipitation data for the last 20
years (Demaree and Chadilly,
1988). The realization of this
therefore called for a sub-synoptic
§mdy of rainfall effectiveness
indices of onset and cessation
dates of the rains from which the
length of the Hydrologic Growing

season shall estimate for improved
Crop production '

4008 and 6°54 east of h-.
Greenwich Meridian. It sharee
boundary with Zamfara State uf}
the east and Kebbi State to ﬂ‘ff’
South and West. The State has an 3
international boundary with the
Niger Republic along its northern
side. It has a land area of abmnj
32,000sq.km.

The State i1s divided into 23 Local
Government Areas and has a
tropical wet and dry climate. Dry
season lasts for seven months
(October to April) while the wet
season  spans  from May g
September. Mean annual rainfall
In the State ranges from 500mm in $
the north to 700mm in the extreme A
southern part of the State. The
mean monthly temperature varies
from 13°C in December through
February to as high as 90% in
August. The vegetation of the

area is Characteristically sudan-
Savanna type.

METHODOLOGY -
Daily rainfall data from Sultan "'
Abubakar  Airport and Sokoto

Agricultural  Development Project
(SADP) for ten rainfall stations spread
over the two agro-climatic zones of
the State were collected and analyzed.

Scanned by TapScanner



tuina jJournal of MNatural and A ¥ R il

Fig. 1;

Onset, Cessation and Length of
Hydrologic Growing Season (HGS)
when a

that time

receIves an

CUnset refers to
accumulated

adequate for

plfn e
rainfall
planting of crops provided that a dry

amount of

spell of five days or more did not
occur in the week following and
preceding the date of onset (Bello,
1996). It is therefore not the first day
rain falls.

Cessation is the termination of the
effective rainy season when rainfall
can no more be assured and does not
imply the day rain fell. The length of
the rainy season that in this study is
synonymous with the Hydrologic
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Map of North-western States

Growing Season is the difference
between the cessation date and the
onset date.

Computational Techniques

Various statistical methods have
been employed to determine these
rainfall parameters from either
monthly or daily rainfall data
(Walter, 1967; Oshodi, Griffith, 1972;
[lesanmi, 1972; Adefolalu, 1989). A
tested statistical method of rainfall
Ogive used by Adefolalu (1989)
which utilizes 5-day pentad rainfall
is adopted in this study because of its
accuracy. The five-day rainfall (PR)
cumulative  frequency value is
written in the form:
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' Dates

set (A), Cessation (B)
:::n Pentads and Lengths of the
Hydrologic Growing Season

(HGS) in Days

Table I:

[YEAR [A | B | HGS
981 | 344 [ 512 | 85
1982 | 27.8 | 508 | 116
1983 | 328 | 56 | 116
1984 | 328 [ 50 | 87
1985 | 324 [ 516 | 96
198 | 318 [54 |87
1987 [ 296 [ 484 | 95

1988 | 28.4 | 496 [ 108

1989 | 372 | 488 | 58

1990 [ 334 [ 484 [ 76

1991 [ 328 [ 53.6 | 105

1992 336 | 506 | 86

1993 [ 35 [ 52488

1994 [ 312 [ 548 | 118

In his study(Olaniran, 1987a) points
out that planting simultaneous with
the defined onset dates of the rains is
positively correlated to crop vyield
even in the transition zone from the
Guinea-Sudan (to the South) to the
Sudan-Sahel belt (to North where the
Hydrologic Growing Season is fairly
coincident with the Length of the
Rainy Season (LRS).

It has also been observed that there is
higher tendency for occurrence of

mal of Natural and Applied Sciences

VOL. 2 No. 2 March 2012

v I,

1995 [ 322 ][50 [ 90
iImns. 33 | 498 | 85

1997 | 33 | 492 | 82
‘ 1998 l 284 | 49.2 | 105

1999 | 328 [ 512 [ 93 T
2000 |31 [494]93 A3
2001 378 | 50.2 | 62 e
2002 |[376 [518 | 71 "
2003 | 306 | 492 | 94
2004 | 27 | 482 | 107
2005 | 35450 |74 |
2006 | 348 [ 516 | 85
2007 | 312 | 51.2 | 101
2008 | 296 | 488 | 96
2009 | 308 | 49.6 | 95
2010 | 334 | 488 | 78
2011 | 324 [ 506 | 91 |
Mean
Source: Compiled by the Authors

early cessation of the rains following
each other in succession than either
normal or late cessation (Figure 2b).
T'his implies that the early cessation of
the rains is more consistent than
normal and late cessation (Figure 2b).

However, in the case of the onset of
the rains, normal onset of the rains

appeared to be more consistent than
either early or late.

Scanned by TapScanner



Katsina lournal of Natural and f\.]']*llni Stences VOL. 2 No 2 Mach 202 INAN 2141 s

58
56
54
® 52
'S
@ 50
a —ip— @ 88ation
48 |
= Mean |
46
‘14 1 i
0 0 N WO NS SEB DS
Y O O O O O O O OO O O O O O
Lan B I o B B B B e B R R o N N . s B s e
Year !
Figure 2b: Cessation
140
- 100 | '
o
a 80 |
v B0 ' .
G 8 —p— (35 |
T 40 |
20 —f=- Mean |
0 1
i m i I~ N = M W M~ h L S 5 7 T o T
o0 00 00 0 o0 o O O O O O O ©O O © -
g O Oy O O O O OO O D D O DO O
i —i —i — — i — | L | — ™ = | ™ ™ sl
Years
Figure 2c: Length of Hydrologic Growing Season
150 y=96-0.32x
> 100 -~ g 2 P fﬁ o 2
S oy :_. "il'rli ‘I & g
LA \ 5§ ;,dj
ﬁ 50 w == H(GS
" ot
0 — Trend
— ) WY I~ O = T W [~ § — T N I~ -
oo o0 O e - | = = =
Eiigr—-i%gﬁﬁmnnnmﬁ

Figure 2d: The Linear Trend of Hydrologic Growing Season
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a disturbing
h probability

in the
Growing
gruultural

This of course shows
trend as it implies a hig
of occurrence of shortfalls
length of the Hydrologic
Season for normal
activities in the State.

Acr:nrdml., to Huda et al (qull it a
shortfall in the duration of the rainy
season (HGS) coincides with the crop
growth period, 1t might result In a
substantial reduction in yield.

The agricultural implication of the
above is that there should be
intensification on the ddL‘rptIDT‘l of
strategies for alleviating or av oiding
the adverse effects of shortfalls in the
length of the Hydrologic Grow th
Season in virtually all the ecological
zones of the State.

achieved
crop

This can be particularly
through manipulation of
varieties extended to all crops grown
in the State, which should be made
readily available to the local resource
users. This observation is in corollary
with that of Bello (2001:137) who
noted that “Selection of cultivars with
appropriate phnnﬂlﬂgies that
synchronize the crop’s growth cycle
with the period of effective water
availability is recommended to avoid
agricultural drought and failure of
crops to mature at the end of the

CONCLUSION

'* The study analyzes the significance of
ﬂ b“ M in Sokoto
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the Hvdmlnglc Gmwmg

consequently atPECt vield.

anset of rains is delayed or | er
Premﬂturﬂ cessation : -'
simultaneously in a smgly

season, it can lead to abnum\a]ly
Hydrologic Growing Season.

[n general, since there is
tendency for normal onset and e
cessation of the rains in the Sl'ate;
beginning of the growing season |
the State should be r:ﬂncentmm
sround the mean onset date of the
rains in order to avoid crop faﬂme

arising from incidence of dry spells
that is a normal characteristic at the

commencement of rainy season. This
is in addition to the selection of crop
cultivars that are eru@t resistant
and making these available to local

farmers.

Furthermore, for more efficient
supplemental irrigation, knowledge
of the estimation of the water
equivalent to avert drought whichisa
criterion for satisfying the potential
evapo-transpiration condition of each
ecological zone in the State is required
for optimum crop production.

Water equivalent to avert dro gh '_'
according to Flohn et al (1974) is t
exact amount of water that wﬂl
required to irrigate a field for effectiv
plant growth, development u\ﬁ

In addition, both the State anc "
Federal Gowrnments shcmd

Scanned by TapScanner



Batire ol of Matorat and

WEPEIRENG S

Addefolatin YOy ad Orgunitoy b, | 5
CIOS) Radndall Distribition and
Apculvoral Planming,. [ Trop
Loy ragihiy vol. ] = 1]

Ailetodalu, 1Y O (1986) Farthien
\ | s ol Bahehan |:'IHH}',|’|1. ik
vl trooam Kaindall H:‘}'llllh* 0
“-.15-‘1”_1 Arch Mel l;r'll;!fl .”i'l'i."
Ser. 8, 30, 277295

Videtolalu. DY Oy (1989),  Leological
and Land Use Mapping of Nige
“date  hase 11 Hi'linll "Ny, ?\'1.1‘1*1
|4 [

Belloy N (1'M6). An Inves Lipation ol
the C laracteristies of the Onseet
and Cessation of the Rams n
Nigeria.  Theoretical and Applied
Climatology Galley Stage

Bello, N (2001) Apphcation  of
Markovian Model O
|ll"n.*t“i!'|}".'i[1tlll Scquences ol [ .ale,
Normal and  Barly  Onset and
Cessation of the Rames i Nigeria,
Avset; An International Joural ol
Agric.  Sciences,  Environment
and Technology, Series A Vol |
(2), pp. 121140,

Demaree, G, and Chadilly, M., (1988).
Ihe Sahehan Drought(s) as Seen
from  the Ramdall Data ol a
Mauritanian  Station. In: 1),
Quazar ¢ al (eds) Computer
Methods and Water Resources,
Springer-Verlag, pp. 15-23.

Dukham, AN, (1974). Climate,
Weather and  Human  Food
System, World View, Weather,

224-251
Flohn, 115, Heaning and Korff, H.C.
(1974) Possibibities  and

A piphiesd w1

Vil

PNe 2 Maweh

Limitations of o Large Scale
Water Budpe Modification in the
Sudan Sahel Belt of West Africa
Mel Bidsol, 27,97, 100,

Fasheun, A (1983), Mc-uiuiling of
Daily Raintall Sequence for Farm
Operations Planming in Ibadan,
Nigerian Meteorological Journal,
Vol, 102 - 109,

Grithith, Q0. (1972).  An Empirical
Formulation  of  the  Onset,
Advance and Retreat of Rainfall
in Nigeria, Journal of Empirical
Geography, 340 17-24.

Huda, AKS, Sestharma, N. And
Virmani, “.M. (1986).
Management  of  Agricultural
Drought with Special Reference
o Soil Water .‘\lhlil.lhilll.t}’ and
Water  Requirements  of  Dry
Land Crops in India.  Jal Vigyan
Semaksha - A Publication of High
lL.evel  Tech, Committee  or
I]‘n,'tltl'l.’!l['l:ﬂ\'. ! “Jﬂl?l

Hesanmi, OO, (1972),  An Empirical
Formulatton  of  the Onset,
Advance and Retreat of Rainfall
- Nigertan  Journal  of Tropical
Geography, 34:17-24.

Ojo, O, (1977)., A Studv of Pentad
Normal of Rainfall in Nigeria.
Nigeria Met. Services Quarterly
Met. Magazine 1, 44-67.

Olaniran, O.J. and Babatunde, ].S.
(1987). Climate and the Growth
of Sorghum at Kabba, Nigeria |.
Agric. Met. 42 (4); 301-308.

Walter, WM. (1967). The Length of
the Raining Season in Nigeria.
Nigerian Geog. Journal 10:123-128.

S e .-__ " X i

Scanned by TapScanner



