Promoting Agricultural Resource Use and Farm Income Through Small-Scale Irrigation: A Case
Study in Sokoto State

K.M. Baba, L.A. Okosun and D. Mohammed
Faculty of Agriculture, Usmanu Danfodiyo University, Sokoto

Abatract

The role of small-scale irrigation in promoting agricwineal resource wre amd form incomes Was
examined Analysis of the data collected from 50 randomly selecred fadama farmers in the Kwalkwalawa area af
Sokoto State revealed that small-scale pump irvigation has increased the wilization of agricultural resources,
particularly land and labour, which would have probably remaived idle, during the dry seasom. The farmers
also obiained an average et farm income of N20,962 48ha with a rafe of return on imvestment of [32%. Crops
grown by the respondents included onion, lomata, pepper, okro, sweei polaio, rice and fo a limited exteni,
wheat Considering the fairly high financial returns obtatned by the farmers, ummﬂdﬁﬂ'mﬁl’"‘l
should be encouraged o participate in small-scale irvigated farming.

Introduction

Water is one of the most important requiremments for plant growth, Unfortunately, rainfall, the most
i.mpnuwsnum:ufnriculh.uﬂm,hﬂnﬁmﬂinmﬂ&-ﬁhmmdmimmh
puﬁuﬂaclymmEmhkun&mﬂmmﬂnhﬁllcmﬁﬁﬂuhwmmﬁmlanﬁmn!ﬂwm
{June to October) or less. During the remaining months of the vear, land and other agricultural respurces are
virtually idle except where irrigated farming is practised. Low level of wilization of agricultural resources in
some periods of the year cenainly limits their capacity 1o generate income to rural farmers on a continuous basis.
hﬁlaﬁnndﬂelnpmmtismﬂmfm.ﬁmulll:mﬂhtq}miﬂ!hﬁkﬂiﬁfﬂfllkﬁﬂﬂ'ﬁm

hﬁsﬂﬁmhﬂmiﬂhﬁgﬁhpﬂrﬂ:uﬁltyiﬂﬂuMﬂmlhwhﬂuluﬂnﬂﬂm.ﬂntpﬂﬂh
been in existence since the 9th century A D. (Erhabor, 1986). Government involvement in irrigation development
would, however, seem o be much more recent, dating back to 1918 when flood waters were impounded from
Sokoto and Rima Rivers for irrigation. Thereafter, a number of irigation projects have been established by
governments at both federal and state levels. Most of the government-established imigation schemes are large-
smhwujmtsvdﬂhmuﬂcnmahﬁdndmmIlnlrpliwinvuIHMnffum:wmdﬂ:mnmﬂly
managed by a structured govemment organization on behalf of the resettled small-holders. Such projects are also
usually capital-intensive and involve complex foreign technologies (ldachaba, 1980; Baba, 1993). More
importantly, the development of large-scale imrigation schemes have failed to meet the expectation of expanding
food production in Nigeria. Tt has, therefore, been suggested that imigation development planners should pay
more aftention to the improvement of small-scale imrigation schemes which require simple technology, low
capital investments and application of proven indigenous knowledge.

mammmpmwmmmmwmwﬁﬁmmumwﬂm
mwwmmmhmw.wmwmmme{Mhhm
mainly responsible for small-scale imigation development. The small-scale irrigation strategy in the state appears
to be based on the distribution of motorised pumps to farmers at subsidised rates for lifting water to irrigate
fadama lands either from open surface water, open wells, or rube-wells. The new technology is being introduced
o replace the traditional small-scale irrigation devices such as the shadouf, buckets and calabashes which, though
associated with fairly high returms to crop production (Orews. 1978; Erhabor, 1982; Baba, 1993), are considered
inadequate fior the needed expansion in food production through imrigation.

One of the areas receiving concerted attention in small-scale imigation development in the State is the
Kwalkwalswa fadama lands located on the flood plains of the confluence of the Sokoto and Rima Rivers. The
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-objective of modem small-scale imrigation development in the State is apparently to achieve increased farm
TESOUrCe lﬂ]i!ﬂﬁmmﬂjﬁ dr}-m“am gfmins farm income of rural farm!‘.'r! This gt'l.ld.}l
evaluated the extent to which this objective is being achieved, using the Kwalkwalawa fadama area as a case

study,
Methodol

The study was conducted between October legmrmd January 1995 in the Kwalkwalawa area, in
Wamakko Local Government Area of Soketo State. Situated in the Sudan savanna ecological zone, the area
receives an annual rainfall of less tean 700 mm. The area is, however, endowed with fadama lands found along
the plains of the Sokoto and Rima Rivers. In fact, the Kwalkwalawa settlement itself is located almost on the
confluence of the two Rivers. )

A total of 50 farmers using irrigation pumps to produce mainly vegetable crops {onion, tomato, and
pepper) were randorly selected in the study ares. Data collection was accomplished through weekly interviews
using structured questionnaires. Data were collected on resource use as well as on costs and refums in crop
production under this irrigation system. The collected data were analysed wsing descriptive statistics and farm

budgeting technique.
Hesults

Resource use

Land
The analysis of land use reveals that a total of 28.8 ha were cultivated by all the respondents and the

individual plot sizes ranged from 013 ha to 1.5 ha with a mean of 0.58 ha. Table 1 shows the distribution of
respandents according fo farm size. As can be seen from the table, majority (96%) of the farmers cultivated less
than 1 ha while only 4% cultivated above | ha. This indicates that majority of firmers in the study area were
small holders.

The distribution of respondents according to method of land acquisition presented in Table 2 shows that
inherftance and borrowing were the major methods of land scquisition, It would appear that dependence mainly
an inheritance has caused fragmentation of land holdings. The evidence of sub-division of holdings and
fragmentation cowld be seen in Table 3 which shows that only 26% of the respondents owned one plot the
majority (74%0) owned between two and five plots.

Table 1: Digtribution of respondents according to farm stae

Farm size range (ha) Number of respondents Percentage
Li1-0.25% 11 22
0.26-0.40 6 12
0.41-0.55 11 2
0.56-0.70 4 8
0.71-0.85 E 16
0.86-1.00 & 16
=>1.00 2 4
Total 30 100

Source: Field survey, 1994/95
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Table 2: Distribution of respondents according to method of land acquisition
Method of acquisition Mumber of respondents chmu.g:
Inherited 35 70
Baormowed 13 30
Hired 0
Gift 0 o
Total 50 100
Source: Field survey, 199495
Table 3: Distribution of respondents according to number of plots —_
Number of plots Number of respondents Percentage
ane 13 26
Two 11 22
Three 15 30
Four & 12
Five 5 1o
Total 50 100

Source: Field sufvey, 1994/95

Labour
Farmers in the study area utilised both hired and family labour. The level of labour use according to

farm operations is presented in Table 4. The table reveals that a total of 300.83 man-days'ha of labour input were
used. Hired labour accounted for 55.82% of total labour input, while family labour contributed 44,1 8%,

Capital

The analysis of capital inventory in the study area reveals that the farmers utilised both durable and non-
durable capital. The durable capital included pumps, hoes and cutlasses. All respondents owned cutlasses and
hoes which were used for manual operations. msz%armmmwmpmmmm
remaining 48% borrowed from neighbours at no cost,

The rion-durable capital inputs employea n me sudy area included fertilizer, pesticides, seeds, fiel and
lubricants. Table 5 shows the distribution of farmers according to fertilizer use. As depicted in the Table, 84 %
nl‘ll::mq:mdmmdsmtguffwﬁliwputwﬁrew‘u,wﬁlehmhﬁ:;umdmethmiﬂﬂkgm
The average fertlizer input was 243 kg'ha.

All the respondents in the study area spent money on petrol for the water pumps but only those who
nundnmbuuﬂn]ubﬁwﬁ.ﬁ]ﬂmu@ﬂ%ufdwmﬂm:mdp:ﬂiddﬁ,mmmmm
M'Hl:iﬁl.hﬂusﬂﬂylm.nﬂ:ﬂnhmndprlmth:gmdmﬂhqmubmhmdluuﬂyﬁmﬂu
market or neighbours. Wone of the respondents used improved variety of planting material. The vegetable
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ither planted i ing to the field.
secds were eithier Wyhﬂwﬂddmmndmnmbed!bcﬁmu:nﬂmlmsm

WmhhwmwmmmymuﬂmMMmmmmgmmm
pumps. Evmdiuﬁhﬂmnfmwuﬁmmmmemmmﬂclmnt’smesofmmr
chennels.

Table 4: Family and non-family labour input by operations (man-days'ha)

Operation Family Hired Total % of total
Nursery 10.50 4.80 1530 5.09
Land prep. &850 67.13 1563 25.14
Planting 1640 46.03 62.43 20.75
Watering 52.84 0.00 52.84 17.56
Weeding 1530 29.86 45.16 15.01
Harvesting 12.86 2009 312,95 10.95
Others 16.52 0.00 16.52 5.49
Total 132.92 167.91 300,83 100.00

Source: Field survey, 1994/%5

Table 5: Distribution of farmers according to level of fertilizer usé (k/ha)

Level of fertilizer Number of respondents Percentage
101-200 i a4
201-300 17 34
301-400 5 10
401-500 3 ¢

=500 3 6
Total 50 100

Source: Field survey, 1994/95

Cropping Systems

Farmers in the study area practised both mixed and sole cropping. Table 6 shows the distribution of
farmers according 1o type of crops cultivaed. As shown in the table, 52% of the respondents combined onion,
pepper and tomato on the same farm land, while two per cent grew pepper, cassava and tomato together. Another
0% combined onion, okra and potato. Rice and Wheat were grown sole by 24% and two per cemt of the
respondents, respectively,
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Table 6: Distribution of respondents according 1o crops grown
Crop Numbser of respondents Percentage
Onion/pepper/tomato 26 32
Peppericassava/tomato 1 2
Onion/akra/potate 10 0
Rice 12 24
Wheat 1 2
. Total 50 100

Source: Field survey, 1994/95

Cayts mnd Returns

The total cost of production, as indicated in Table 7, was N15,826.80Ma. The table further reveals that

mﬂhm%h??.%nfﬁmﬁwﬂ%uﬁhﬁxﬂmmﬂdﬁrﬂﬂn“pﬂ
cent.

Tiﬂe?:ﬂmmmuinamu-ud:ﬂ' jgation (N/ha)

Cost items Aversge cost 'Pm
Varisble cost

Sced 1,324.55 837
Fertilizer 1,497.94 9.46
Chombea 39917 79
Pmp repair 904.02 571
Fuel 221733 14,01
Labour 854785 s4.01
Marketing 41389 262
Total varisble cost 15,504.75 9797
Fixed cost

Depreciation on pump 250,50 i
Depreciation on farm tools 7146 045
Total fixed cost 322.05 203
Total

m‘}l%:_uw 199495 e 100.00
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The average gross income realized was N36,467.03/ha, while the net income was N20,962.23/ha. The
"’mﬁmﬂlﬂﬂnﬂm“ﬂlmmmﬂum:mufﬂl.ﬂwuﬂuﬂmmm
invested, Table § shows the distribution of farmers according to net farm income. The table reveals that only six
per cefii of the respondents produced at & loss; the remaining 94% realised berween N1.00 and N35,000.00, or
above, as profits,

Table 8: Distribution of respondents according 1o net farm income (N/ha)

Net farm income range Number of respondents Percentage
<0 3 6
15,000 4 s
5,001-10,000 9 18
10,001-15,000 13
15,001-20,000 3 6
20,001-25,000 7 14
25,001-30,000 : 2
30,001-35,000 3 6
35,000 7 14
Total 50 100

Source: Field survey, 1994/95

Discussion
Hesource Use
mubﬁ;dhmuﬂund&ﬂﬁmhhbhl.ﬂwﬂhdlhuﬂuﬁm“hhmmmmﬂ—
mkmmmmﬂyhﬂ&mmm,wmhmhthMwﬂuﬁmm
ulso using borrowed plots. The system of land tenure by inheritance encourages fragmentation and sub-division
of [and W.mmmmamumum pointed out, is & potential reduction in
the rfﬁcim:yufllhmrdmtomwﬁmwp]umindw.mﬂ:emﬁm:.llﬂilpmm.ﬂ.

Furthermare, the fact that the system of acquisition hmﬁﬂyhyhlﬁmmhmwﬁgmm
there is no commercial transaction in fadarma land. This may presens ﬁmmmm'wmmmm
xqum:mmmmwmmmmhwmmmmmmmpmmﬁmm
|r_|iuuidchunuldlwemerh-mminimthMamli-scmhimminﬁum

The analysis-also revealed that hired lsbor constitutes a majwmufhhrhmlhmmmﬁu.m
implica:lmnrthjsisﬂm:mﬂl-suleh-rigaﬁm}usmud}'imrumdlhemwl’lirﬁl}' labour but has served as 2
mm‘ﬁu]‘clnpln}rm:tmmwmmm%mmﬁymmadﬁﬁwﬂhmuf
runlmnmand-:mmmiaimivitimﬂmiummiﬁcﬁm.mmmmmmﬁfum
mlabowmwﬂlweqdmm.vdﬁchmﬂmmimmwﬂdmmﬁﬂmmtﬂn-:n

Investment mmhlt:upiulmin&umdymismly low. This may be due to lack of find
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which all the respondents identified as a major constraint to farming in the area. It is this shortage of funds that
probably compelled 48% of the respondents to borrow pumps instead of purchasing pumps for themselves.
Undoubtedly, personal ownership of a pump will give the farmer the necessary flexibiliry in terms of control of
timing of water application which could, in tum, have positive impact on yield and returns.

All the respondents in the study area used inorganic fertilizers. Seventy per cent of them, however,
qulhwmmﬁhm,lthrmmwﬂquMfw
low level of utilization of the commodity (see Table 5). For instance, the average application of fertlizer was 243
kg'ha which falls far short of the recommended 500 kg/ha for vegetable crops in the fadama (AERLS, 1985). It
would seem, therefore, that increased accessibility to the commodity could increase returns to small-scale
T

Muost of the respondents in the study area purchased seeds of different crop varicties directly from the
market or neighbors, while few raised seedlings on mursery beds. None of the respondents used improved
varieties of crops grown. Most of the farmers demonstrated a lack of knowledge of where 1o obtainl improved
seeds, notwithstanding the fact that there were at least, two farm service centers.within 10 km radius ‘of the
location of the fadama. This may be an indication that the Sokoto State Farmers' Supply Company which
operates the centres is not making much impact. The use of improved seeds could increase yield and refums in
the ares.

Again, most of the respondents used pesticides t control pests on their farms. The quantities used,
however, were generally inadequate, a problem which the farmers attributed to the high cost of the chemicals.
N farmer indicated using herbicide. All weeding was done manually using hoes. Apart from the cost, a possible
reason for non-use of herbicides may be the high supply of labour. Small-scale irrigation farming is undertaken in
the dry season when most of the labour force is free, making it easy for the irigation farmers to obtain enough
supply of hired labour. Thiz again is an indication that fadama farming makes good use of slack labour and
confirms the assertion that fadama farming complements rather than competes, with upland (rain fed) agriculture
{Singh, 1982).

There was evidence of over-supply of water in the sudy area. While most of the farmers tried to control
water application by pumping the amount of water considered necessary, these efforts were thwarted by sudden
releases of water up-stream from the Bakolori and Goronyo Dams. This caused over-flooding of most plots in
some parts of the season. The danger of over-flooding is that it causes water-logging and accumulation of excess
salt in the root zone and reduces yields and refurns.

Costs and Returns

The farm budgeting analysis revealed that nearly 98% of total cost of production incurred by all the
respondents was accounted for by variable costs. This finding is in agreement with those of Ofojelowu (1982),
Makarfi (1985) and Baba (1989) who in separate studies found variable costs sccounting for 99.44%, 99.4% and
9%, respectively, of total cost under small-scale irrigation. Fhwdmmmdformymhmpﬂm
This may be an indication that fixed capital investment in the study drea is low.

Among the variable costs, the cost of labour input alone constituted 34.01% of the total cost of
production. This suggests that labour input is the most costly single item in crop production in the area, This,
again, is in agreement with the findings of Baba (1989). In his study, in Bauchi State, labour input constituted
67.77% of the total cost of production under small-scale imigation.

The net farm income in the area was fairly high, ﬂhmﬁmnquum
This indicates that vegetable farming during the slack period of season is highly profitable
potentials for increasing rural income. 5 .

= Conclusion snd Recommendations
. Majority of farmers producing crops under pump imrigation system in the ised profits.
mmmwmmmkmumﬂﬁm%
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could be gainfully
given adequate atiention, the available raral resources during the slack period of dry season
employed through the promotion of widespread adoption of small-scale irrigation.
Ouﬁhnﬁwmmmdhmmhﬂmmm?ﬂdh
sudden release of water up-stream from Bakolori and Goronyo Dams. A more cautious release of water js
sugpested, in the fisure, Taear Z
To improve accessibility mwwﬂmﬂhﬁﬁm,puﬁdduudmmhm
hhﬁdymﬁnﬂ”hmﬁhmmm'm The adoption of such nputs could
mumm;mmmmmhﬁmﬁmmumdu
farmers interviewed demonstrated a lack of awareness of some of the improved inputs. . ) _
Finally, to sustain small-scale irigation, continuous monitoring of its environmental impact is essential
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