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Abstract

' examiin it ¢ Nafion a ect (NP LIF) on résoiree wse, enterprise
combination, income and optimum organization of small irvigated farms in Zamfara State. To achicve the
object: &5 of the study, data were collected from 40 farmers participating in the Project and 40 non-participants
who were selected through a combination of multi-stage and stratified sampling methods. Descripiive siatistics,
fiarm hdgﬂ,mg and linear programming were used in analyse the dotas. The results showed that participating
jarmers wed more resources and earned higher incomes than the non-participanis. Furthermare, they prodiced
more crop enlerprises. The linear programming analysis revealed thai spportunities exist for increasing profil
through resource recrganization. [t alve showed that such reorganisation would yield more income to the
parficipants than the mom-participants, it was concluded that the NFDP had made posisive impact on Jadama
farming in the area. To increase participation, it was suggested thar the usual requirement for farmers to deposit
some maney hefore benefiting from the Project shoald be waived for farmers who are wnable 1o pay. Furthermore,
continuous monitoring of soil and water quality as well as ground water fable way advacated, in order (o ensure
sustainability of fadamea irrigation in the arei.

Introduaction

Recognising that the full potentials of Nigeria®s agriculture could not be realised without the development of her
water resources for imigation, governments in Nigeria have adopted various imigation development policies, One
of the most recent imrigation policy thrust of the government is small-scale fadama (in-land valley lands which are
low-lying and seasonally flooded) development. This policy is being implemented by the World Bank-assisted
Agricultural Development Projects under the Mational Fadama Development Project (NFOF). The loan for the
execution of NFDF was signed in 1991, bul the Project took off effectively in 1994, three years behind schedule.
Tihe Project was to be exccuted in two phases of four years each, Thus phase | vas to end in 1998 and phase Il was
1o follow immediately after. However, phase 1 could not commence until 2001 (Ribe, 2001}, Zamfara is one of the
core states implementing the Project through the Zamfara Agricultural Development Project.

As a radical departure from previous irigation development policies {such as the river basin development drive),
whereby irrigation schemes were desipgned and mansged by povernment agencies for farmers, the NFDP focuses
on assisting farmers 1o develop fadama lands which are owned and managed by ihe furmers. The objectives of the
Project were 1o be achieved through: (i) simplifying of drilling technology for shallow tube wells (i) construction
of faduma infrastructure such s access ronds, fadama roads, go-down stores and other marketing infrastructure
{iii) arganising Farmers imto viable associations (Water Lisers® Associations) for effective irigation management,
cost-recovery and betler access 1o credit, marneting and other services and {iv) conducting aquifers studies and
monitoring environmental impacts, water harvesting methods and spprading imigation technologies, including
market development for fadama crops.

Problem Statement and ey : ’

The apparent aim of the NFDP is to increase resource utilization by farmers in order to increase agricultural
production and farm incomes in a sustainable manner, through small-scale irrigation development. But the
question is: to what exicnt is this goal being schieved? |t is important 1o investigate this question in order to
evaluate the impact of the policy of small-scale fadama development on farmers. In pursuing the answer to this
broad question, several specific research questions need to be answered. Those addressed by this study include: (i)
how has the policy affecied resource-use by farmers? (i) how has it I-rrwtod farmers’ choice of enterprises? (iii)
are farmers obiaining the highest possible income under the project? (iv} how has the project affected fadama farm
plans? Using Zamfarn Statc as 8 case study, this study aims ot providing answers to these questions. The study
pursued the answers 1o these, using the “with and without” approach, through the following specific objectives:

] 1o compare levels of resource-use between hmmplrh\_t?'lll'll.m_lhr MFDP and non-participants,

(i} 1o compare the 1ypes nfuﬂ:rpri_gu pmdu:dbylheparlmpu_n!,s with those of non-participants,

(il mw‘wmol’unﬁm with those of nom-participants and

{i¥) o compuie nd compare optimem farm pluns for participants and non-paricipants.
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Methodology

The Study Area

The study was conducted in Zamfara State which lies in north-wester Nigeria within latitades [0 40" 133 1,
"'dh\ﬁ“dti-l“}[r-T'ME,'IhSnM:uhﬁvﬂymmmlh-ﬂmhiudmmdr
season (MNovember - May). ummnmmmmmymn;wumw}..
mﬁuhwmﬁmmwmhﬂmm“mbnhmh
ﬁhmﬁﬂhhmmmﬂwhmwmmmmmuhm Bunsur,
Gagare, Ka and Zamfara, cmmmmmmmmmm.mmm.mm
Emllnl.:mu,un'm.nkn-ﬂpm\-wmlﬂn_

Sampling Procedure and Data Collaction

Amﬁhdnﬂnﬁwmmmmmhmmmmuhhm. Furst, the
mummmmmmmqhumuﬂ:hmmarhm Agricubturs)
Den-lupumlhnjmthbﬂ.ﬁumkulﬂmmrﬂumﬂﬂh}mmhﬂyubmd&mmhm
Twa villages were then randomly selected from each LGA. In each village, o sampling frame of dry seasun
fedama farmers was established. Farmers in the list were then stratified into two, based on whether o not they

participanis were sampled for the shady.
m-mmmmﬁmmmmhmhmnmmm irrigation season by one of the suthors assissed by

trained enumerators, using questionnsire. The data collecied inc ude input-outpat, demographic and prce dats

Data Analysis *
mfmmdﬂcmdnbjmﬁmnrd:mdymmﬂﬂrwﬂdmﬁpﬁwmiu In addition, student T tesi
msuudmtﬂhﬂpiﬂmﬁﬂhm:inmmbﬂmﬂrmkip-mwmmﬁciﬂnum
bl:jam'\\em:.Thﬁhdobjmlhmldﬁ:wdhynmmﬁmuffmhwﬁuudmdwﬂIeﬂ.ltiklh:
fmnhuhjmﬁwwnwwimmm

The Farm Budgeting Model
The farm budgeting model used is of the form:
GM = GI-VC ...
Where Gb = gross margin
Gl = gross income
¥C = variable cost

The Lincar Programming Model

Linear programming is ofien helpful in decisions requiring a choice among a large number of alematives, It has
been employed in several studies for determining the optimal organization of peasant farming systems in Nigers
(Ogunfowora, 1970; Abalu, 1975; Ogungbile, 1980),

The linear programming model employed in this study is specified as:

Maximise 2 EE1X) corrsimmsmmsssisess sttt s s 12
Subject to:
T X £ by (heetares of land) A3
E:ux,ﬁh{m-ﬁysnl‘llbnnj ................................................ 4]
El_qx] = b.'l {W!flﬁrl.gmlai} amasgy E {5]
and K20 (mom-negativity constraint) e Y
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only eight crops which were grown in 13 patterns. The crops that the non-participants did not produce
include rice, sweet potato, maize, wheat, cabbage, sweet pepper and cassava. Some of the most popular
crops or cropping patterns in the zone include tomato, onion, tomato/hot pepper mixture, hot pepper and
Sugar cane.

The foregoing results indicate that participants grew more crop types than the non- participants. This
could probably be attributed to the fact that the panticipants had larger farm holdings and easier access
to farm inputs than the non-participants. This enabled them to accommodate more crops and even
experiment with new ones, such as cabbage and wheat, which are relatively new in the area. It could
therefore, be inferred that by making it possible for farmers to cultivate larger plots and facilitating their
access to inputs, the NFDP' may have increased the ability of fadama farmers to diversify their
production base,

Impact on Costs and Returns

Table 4 shows that the non-participants in either of the zones incurred higher (but statistically
insignificant) variable cost per hectare than the participants, When expenditure on the whole farm is
considered, however, it is evident that the average participant incurred significantly higher (P<.05)
variable cost than the non-participant. This is expected since the participants used significantly higher
gquantities of purchased inputs than the non-participants (Table 1). Although they obtained these inputs
at lower prices through their water users' associations, it appears that the differences in quantities more
than off-set the price differences,

Table 4 also shows substantial differences in gross margins obtained by participants and non-

participants. In Gummi zone, the average participant obtained a gross margin of above N137,000,

compared fo just slightly above N25,000 obtained by the average non-participant, This difference is

highly significant (P<0.01). A similar wide and significant difference was also ohserved in Kaura

MNamoda zone. Part of these differences is accounted for by the larger farm holdings of the average

participant over the non-participant. When the effect of farm size is removed {by obtaining the gross

margin on per hectare basis) (Table 4), the gap in the gross margins namowed, but was still highly

significant in Gummi zone. Perhaps, in addition to the benefits of extensification, participation in the

NFDFP enabled the farmers to obtain better prices for their products through group marketing.

Optimum Farm Plans

Table 5 shows the summary of the optimum farm plans, obtained through linear programming, fos
fadama farmers participating in the NFDF and the non-participants. It ean be seen that out of the various
crops and crop combinations earlier listed, only very few of them entered the optimum plans. For
instance, in the Gummi zone, only hot pepper and sweet pepperhot pepper/tomate mixiure eniered the
final plan for participating farmers. Similarly, only onion and sweet Pepper were competitive enough for
the optimum plan of non-participanis. In the Kaura Namoda zone, only tomato and maize/cassava
mixture entered the optimum plan for the participants, as against onion and sugarcane/okra mixture for
the non-participants. If profit maximisation is the objective ufﬂum.ﬂ:ﬁcmmem;ﬁm in
which they should specialise.

The results further show that land was exhausted in all the plans while labour was exhausted in all but
one plan. This suggests that land and labour may be important constraints for further expansion of
cultivation in the area. Capital was, however, used up completely only in the optimum plan for nop-
participants in the Gummi zone, suggesting that capital may not be a major factor limiting Exdama
cultivation in the area,

s
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aliocative efficiency is high in traditional African agriculture (Shapiro, 1973; Cisse, 1987),
The stud:;ﬂﬂjﬁﬂ reveals major differences in net revenue of the optimum plans between participating
farmers non-participants. For instance, the optimum-plan net revenue per hectare for the

participants in mi zone was about #4139,852 compared to only M60,439 for the non-participants.
Thisis a1 o shout 13,1%“1“‘MKﬂmNaﬂmdazm:.th:r:wasahnmimeofabomp;;%
This suggests that the NFDP in Zamfara State has increased not only the existing profit levels but also
the potential profitability that could be obtained through optimum allocation of ;

Conclusion and Recommendations

The study examined the impact of the National Fadama Development Project (NFDP) on resource use,
enterprise ciu?lc:s. income and organization of irrigated farms. The results revealed that the NFDF has
substantially increased the sizes of land cultivated by fadama farmers, It has also raised the level of
input of other factors such as labour, fertilizers and chemicals. The higher level of resource employment
has significantly increased the income of participating farmers. The Project has also increased the scope
of crop enterprises produced by the farmers. Furthermore, the optimum farm plans computed showed
that reorganisation of the farms would yield more income for the participants than the non-participants.
Ii could be concluded therefore, that the NFDP has made positive impact on fadama farming in Zamfara
State.

To further improve on its performance, it is suggested that the Project should review its criterion for
participation. One of the requirements for participation is for farmers to deposit some specified amount
of money before the fadama farming package is delivered to them. This has excluded farmers who are
unahle to pay this deposit from benefiting from the Project. Perhaps, instead of requesting for deposits
upfront, indigent farmers could be allowed to start paying for the package only after they start realising
retumns from the package.

Furthermore, this study has shown that there is room for higher profits through reorganisation of
resources and appropriate choice of enterprises. There is the need for extension agents, in eollaboration
with researchers, to assist farmers in allocating farm resources optimally. Profits in the arca could also
be increased through elimination or reduction of post-harvest losses, which are currently high. Most
fadama crops arc highly perishable and when there ig glut in the market, which is frequent in the arca,
farmers lose substantial parts of their harvests. This could be checked if the Project, in parmership with
the private sector, establishes processing firms in the area.

Finally, there is the need for the Project to monitor soil and water quality as well as the ground water
table at various fadama irrigation sites in the State. This will ensure early detection of such problems as
soil salinity and declining water table, which could endanger sustainability of fadama imrigation.
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Table 1: Levels of resource use by panticipating and non-panticipating farmers

Participants MNon-participants
Per resp. or
Resource per ha" Mean SD" Mean S t-value
Gummi Zone =
Land (ha) - 1.77 1.09 0.97 0.83 2.63
Labour{ man-days) 1 8255 58.56 64.05 56.27 l.n]"'_
2 47.17 16.75 T4.07 64.70 -1 .Sl?_
Fertilizer (kg) 1 296.25 294.50 138.75 12206 221
2 150.95 §2.92 183.90 12613 -0.98™
Chemical {naira) 1 £9.25 174.40 40.00 123.12 103"
2 87.60 176.42 90.00 27891  0.03™
Kaura Namoda Zone o
Land (ha) - 2.16 0.87 0.45 033 713
Labour{man-days) 1 114.89 5141 36.86 IBRT 4409 i
I-I'[ = 2 56.50 21.13 T1.87 14.80 -1.95
Fertilizer (k | 194.40 122.41 15.63 1021 564
ad 2 9167 4234 4183 27237 3"
Chemical (nai I 580.67 11836 2600 4599 1.92
o) 2 215.54 33831 50,65 5912 186

“1, per respondent; 2, per hectare per respondent

| 8D, standard deviation _ -

. significant at P<0.10; *, P<0.05; *, P<0.01; ™, not significant
Source: Survey data, 2001
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Participants MNon-participants Total
Enterprise Freq. % Freq. % Freq. %
Rice 7 35 5 25 12 an
Sweet Potato 5 25 2 10 7 17.50
Onion 7 35 g 40 15 37.50
Sugar cane 1 5 | 5 2 5
Tomato g 40 10 50 18 45
Amaranths i 15 k| 15 6 15
Hot pepper 2 10 1 5 3 7.50
Sweet pepper 1 5 1 5 2 5
Garlic 2 1] 1 5 3 7.50
Okra 1 5 0 0 1 2.50
Garden egg 2 10 [i] [i] 2 5
Maize 0 0 2 10 2 5
Letiuce 3 15 3 15 6 15
Okra/garden egg 1 5 0 0 1 2.50
Hot pepper/sweet pepper 1 5 0 0 1 2.50
Lentucefokra 1 5 0 0 1 2.50
Garlic/garden egg 1 5 0 0 1 2.50
Hot pepper/sweet pepper/lomato 3 15 0 0 3 7.50

“n = 20 for each category of farmers
Source: Survey data, 2001
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_Enterprisc_ Freg. % Freg. % Freq. %
Rice 2 13,33 ] [1] i 6.67
Gwesl polaio I 667 i} 0 1 133
(mpon & 40 I 6.67 7 2333
Siggar canc 3 20 1 6.67 4 1333
Tomata 7 46.67 0 1] T 2333
Amaranths 1 6.67 0 0 1 3133
Hot peppet 4 26.67 0 0 4 13.33
Garden egf 0 1] | 6.67 I 113
hlaize 1 6.67 i} i} | 11
Lethace 1 6.67 2 13.33 3 10
Wheat 3 20 ] 0 i 1
Sugar caneiomann | 6.67 1 13.33 3 10
Lettuce/ Amaranths 2 1333 I-* 667 3 10
Lenuce/cabbage 1 6.67 0 0 1 in
Hot pepperisweet pepper ¥ 6.67 i} 0 1 333
Tomato/onian 1 667 2 13.33 3 ]
Cassava/okra | 667 L] L] 1 113
Cassava/maize 2 13.23 0 o 2 6.67
Tomatolethice | 667 0 0 1 3
Tomatodhot pepper 1 .67 4 26,67 ] 16.67
Tomato/okra 0 1] 1 1333 2 6.67
Sugar cancfokra 0 L] I 6.67 | i
Sugar cane/garden egg 0 i} | 6.67 | 3.33
Sugar cane/tomato/okra 0 i) | 647 1 133
Hoa pepper/letiuce/ Amaranths 1 6.67 1] 0 | 333
Hmmmwm o [1] 1 6.67 | 333
" =15 for each category of farmers
Source: Survey data, 2001
Table 4: Costs and returns of participating and non-participating farmers (M)
Per ar Participants Mon-participanis 1-value
Cost'return p:IltE' Mean sD° Mean sD S0.44
‘-’mﬂhﬁ: 1 24,930.59 16,813.01 13,452.65 1241474 244"
2 14,518.68 6008.19  15,179.40 1::;5;3_; szrl?;
" 1748110 6087900  25,179.65 T84, -
Coms o ; Lq.m&.w 57,074.03 18,044 44 10,19875 188
::::.f T - 1 242833 1050593 871033 1064724 5367
P dma tme ume s e
i 509.40 43 202 99 J 574, 7
G eyl s 89691 1925926 2926320 2160146 116"
", 1. per respandent; 2, per hectare per respondent
., Sandard deviation
« Significans at P<0.05; "~ P<0.01.
e: Survey data, 2001
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Table 5: Summary of optimum farm plans for participating and non-participating farmers

Gummi zone Kaura Namoda zone
_Nuuv Non-
Item Unit Participants __ participants __ Participants __participants
Omion Ha [i] 0.309 ] 0.132
Tomato Ha 0 0 1.034 0
Hot pepper Ha 0.521 0 0 0
Sweet pepper Ha 0 0.661 0 0
Maize/cassava Ha 0 0 1.126 0
Sugarcane/okra. Ha 0 0 0 0318
Sweet pepperhot
pepper/tomata Ha 1.249 a 0 ]
Total land used in optimum
plan Ha L77 097 216 0.45
Total land used in existing
plan Ha 1.77 0.97 216 0.45
Total Ishour wsed in
optimum plan Man-day E} SB.20 115 kr
Total labour used in existing
plan Man-day B3 o4 15
Total capital used in o
optimum plan " 21,941.55 13,453 29237.14 144121
Total capital used in existing
plan - 24,831 13,453 29,428 B.710
Shadow price of land " 138920 58.461.37 28714 43,070,558
Shadow price of labour M 0 0 629,17 68,31
Shadow price of capital N 0 014 ] o
Total net rewms from
optimum plan N 24753940 5862560 134.420.15 21,909.1%
Total net  relurms  from
existing plan N 13748110 2517965 76,509 40 939327
Met retums per ha from
optimum plan N 139,852 77 60,438.76 62.211.55 48.687.07
Met retns per ha from
existing plan N T7.672.94 25958 4 36,346,94 20,673.93
Increase in nei retumns per ha
of np:lu:u plan  over
B0,
M:: T 05 13283 71.22 133.24
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