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ABSTRACT 

This study is aimed at finding the impact of irrigation in the Kano River Project 

phase 1 (KRPI) on Kadawa area and its environments. An attempt was made as 

outlined in the objectives of the study, to identify areas adversely affected as to 

the result of irrigation activity and equally make an assessment of some of the 

positive impact of the scheme to the beneficiary community. The importance of 

impact assessment of developmental project for a sustainable development is 

therefore seen as necessary and important. 
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CHAPTER ONE 

1.0 INTRODUCTION 

1.1 The Significance of Environmental Impacts 

The need to increase agricultural production is regarded as an important 

national goal in Nigeria today. This is to satisfy the needs of the ever 

increasing population and to provide materials for processing and export 

which will boast national revenue. In most part of the country, irrigation 

supports only a small proportion of agricultural out put, but the land area 

under irrigation has continue to increase and further expansion being 

envisaged. 

Against this back ground, the performance of irrigation in Nigeria is being 

disappointing especially in respect of larger capital intensive schemes. 

Although there are various reasons for this poor performances, factors of an 

environmental nature has been prominent in many instances: In other words, 

many irrigation systems/schemes have not provided environmentally 

sustainable output. Sedimentation effects, soil salinisation, waterlogging, 

deteriorating quality of water source and biological effects such as 

agricultural pest and weeds or the establishment of aquatic vegetation III 

the water storage, distribution and drainage systems have all been 

responsible for the fall in production. These environmental problems have 

not been adequately foreseen at the project design stage and often go 

unrecognized for the few years of the of the study are existence when their 

impacts begins to have a serious effect on production, the resources 

available for remedial action may be inadequate and the decline in 

productivity continues to the point where a major rehabilitation of the 



project may be considered as the only solution to preventing complete 

failure. 

In addition to the environment effects described above, which directly 

influence project performance, there are a number of other important 

changes brought about by irrigation projects which may adversely affect 

either the vicinity of the project or areas further afield prominent amongst 

these side effects are changes which affect human health, Land 

degradation leading to erosion of hinter land and downstream effects 

causing changes in the quality or quantity of the surface and groundwater 

system. Also it has been discovered that, irrigated agriculture under good 

management practices enhances the social economic status of the 

operators. 

From the definition of Environmental Impact Assessment (EIA) Heer, et al 

(1997) can be seen as the evaluation of various aspects of the environmental 

effects (both adverse and beneficial on a proposed development) which 

could be before inception or after some operational period of time, including 

the identification of measures for mitigating the adverse effects. Hence, for 

a sustainable development, an Environmental Impact Assessment (EIA) of 

irrigation schemes becomes necessary. 

1.2 DESCRIPTION OF THE STUDY AREA 

1.2.1 Brief on Kano River Projects Phase 1 (KRPI) 

Kano River Project Phase I, is one of the largest and successful irrigation 

projects, notonly in Nigeria, but in West African region. It is unique in its 

design, with the entire water distribution network operating on a gravity 

system. The project has all the irrigation structures constructed and 
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completed. It has a provision for Night Storage Reservoirs, located 

within the entire scheme at different point locations. 

The project is located in Bebeji Tudun Wada, Bunkure, Kura and Rano 

LGA's of Kano State, with the project headquarters at Kura. KRPI lies 

between Latitudes 11 '45 ' and 12' 05' north and longitudes 8"45' and 9'05' 

East. It is about 35km South-West of Kano City, on both side of Kano­

Zaria express road. The elevation of the project area is about 440 metres 

above sea level, with the minimum storage level of Tiga Dam at 506.50 

metres, which provides a perfect settings for a gravity system of irrigation. 

Studies on the project was commission in 1965 and the design and 

construction works for both the upstream and downstream irrigation 

components was completed in 1975. Below are some highlights on 

irrigation field and the Dam. 

- Total irrigable area 

- Fully developed irrigable area 

- Length of main canal 

- Length of branch canal 

- Length of Secondary canal 

- Length of field canals 

- Number of field structures 

3 

22,000ha 

15,000ha 

18 km 

478km 

320km 

1,120km 

16,000 nos 



b) FEATURES OF THE DAM 

- Type.of Dam 

- Crest Length 

- Crest Elevation 

- Top Width (max) 

- Structural heights 

- Hydraulic height 

- Max base width 

- Total Storage Capacity 

- Active storage capacity 

- Surface area of reservoirs 

- Total volume of fill materials 

- Spillway type 

- Emergency spillway width 

The Dam is equipped with three outlets as follows: 

Zoned Earth Fill 

6,000m 

530.96 Amsl 

7.62m 

48m 

42.68m 

274.30m 

1,968 million m3 

1,845 million m3 

18,900 ha 

9.18 million m3 

Free overflow concrete 

Ogee (4.57m) 

200m 

1. The main outlet is a 3.65 dia. Conduit supplying a 2.2 dia. Howell Burger 

regulating value. 

11. 2 Nos 90cm dia. Conduit with 60cm regulating value 

lll. The main outlet, comprising of bulkhead gates, Butterfly value, etc. 

installed in the outlet chamber which is submerged 16m below the full 

supply level. 

1.2.2 Climate 

Generally, Kano region is being characterized by a climate which exhibits some 

definite Seasons. It is commonly noted with three principal seasons. 

a. Hot dry season ranging from March - May, 

4 



The occurrence of perched water - tables in some impervious 

subsoils 

High percolation losses resulting in a rise of the groundwater table. 

1.2.7 Hydrology 

Within the project catchment area there are two main reservoirs. Viz: Tiga 

Reservoir and the challawa Gorge Reservoir, with Kano river supplying Tiga 

Reservoir and river challawa supplying challawa reservoir, with both being 

supplemented by the flow from river Hadejia and lama'are rivers. 

1.2.8 Vegetation 

The environmental assessment of habitats and changes in the terrestrial and 

aquatic ecology is well documented, in the sub-sahara belt of African, for the 

major dams eg volta, Kainji and others. Smaller dams (like Tiga Rapids Dam 

have however much less pre-construction records if any. 

The natural vegetation of the area is typical of an open cultivated part land. 

Common tries are parkia clappertoniana, Buty rospermum peredocum, 

Acacia albida and vite doniana. Low shrubs are found in bad land areas, along 

water courses and natural drains. Dominant Shrub are Acacia seyal, Guira 

senegfalensis and piliostigma retinlata. The areas are commonly used as 

grazing land for local cattle. 

The study area is situated in the Sudan Savannah Zone of West Africa. By 

cultivation, grazing, cutting and burning, man has strongly influenced the 

original natural vegetation of the area. The original savannah woodland has 

been - altered into a degraded savannah in which secondary species are 



dominant. Only useful trees are left sanding or being planted. Very typical 

trees are the left standing or being planted. The average density of the trees 

is 2 - 3 tress/acre. This is an indication for scattered trees. In and near villages, 

Adansoniu digitata (Kuka) Phoenic nucifera ((Dabino) and Borassus 

athiropum (Giginya) are commonly found. Along the tracks, Acacia painata, 

Ziziphus spinachristi (Kuma), Pilirstigma reticulata (Kalgo) and 

Dichrostachus glomerata (Dumben) are found. Typical grasses are chloris 

pilosa (Kofar Takara), And ropogon and crypens species, imperata cylindrica 

(Tofa) often grow abundantly on soils which impeded drainage. 

Generally, the vegetal cover is characterized by the open savannah woodland, 

low shrub land, and a low grass - scrubbed. 



1.3 AIMS/OBJECTIVE OF THE STUDY 

. The overall objective of the study is to describe and assess the Economic and 

Environmental impact of (KPRI) - Kadawa irrigation project - in the 

HJ - RBDA on the people of the area or the extent of probable impacts arising 

from activities associated with the operation of the irrigation component of the 

Dam in the project area visa - vis. 

Within this wide aim, the specific objectives are: 

(1) To determine the impact of water logging to the environment to the study 

area. 

(2) To determine the presence of aquatic weeds in the study area 

(3) To evaluate the rate of sedimentation in the reservoirs. 

to 



1.4 SCOPE AND LIMITATION OF THE STUDY 

This project work is intended to study the Environmental impact of irrigation 

project on the Environment and to recommend some mitigation measures. The 

study is being Limited to those effects of, socio-economic and environment as 

outlined in the aims and objective of the study. However, other factors such 

as effects on Hydrology, Water quality, Health etc. that are also important 

couldn't be studied because of time factor. Therefore, those areas not to have 

been assessed, is kindly recommended for further studies by any student 

wishing to carry on in due corse. 
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1.5 JUSTIFICATION 

It is a clear fact that, irrigated agriculture has played a positive role in the 

development and expansion of our agriculture system. By intensifying crop 

production on the land through irrigation, there is bound to be increased 

yield per unit area of land, thereby increasing the income per unit capita of 

the masses and invariably arresting rural urban migration. However, detrimental 

environmental impacts and health hazards have also been known to be 

associated with the operation of an irrigation scheme. The negative effects such 

as health hazards - Bilhazia, River blindness, malaria, Guinea worm etc are 

usually associated with improper irrigation practice; environmental hazards such 

as salinisation. Water logging, aquatic and agricultural weeds, pests, 

Sedimentation, etc, and social problem such as resettlement, charges in life­

style and the change in economic status are also known to occur. Therefore, 

the need for the pre-and post - assessment of an environmental effects of an 

irrigation project becomes inevitable, likewise, the monitoring of those laudable 

developmental projects in order to determine its consequential effects on 

mankind and the environment in the spirit of sustainable development is 

desirous. 

d? 



CHAPTER TWO 

2.0 LITERATURE REVIEW 

2.1 ENVIRONMENTAL DEVELOPMENT AT THE GLOBAL 

LEVEL 

The American development soon caught the attention of the rest of the 

world with the result that he UN Sponsored conference on the human 

environment in Stockton in 1972 led to the establishment of governmg 

council for environmental programme known as United Nations 

Environmental Programme (UNEP). UNEP has a global jurisdiction with its 

headquarters in Nairobi, Kenya. 

Since its inception in 1980, it has provided guidance on the environmental 

assessment of development proposals and supported research on environmental 

Issues. 

On the recognition of the need for an international synthesis of EIA 

methods and practices, the scientific committee on problems of the environment 

(SCOPE) organized a workshop on EIA at victoria Habour Canada, in Feb 1974 

having co-sponsors as the Canadian National Committee on SCOPE, UNEP and 

UNESCO. Participants were drawn from many countries of the world and of 

various disciplines. The outcome of the workshop was the publications in 1975 

of SCOPE 5: Environmental Impact Assessment, Principles and 

Procedures - Edited by R. E. Munn. 

In the same vein, the centre for Environmental Assessment and Management 

planning (CEMP) established in Aberdeen in 1972 has organized more than 15 

annual international seminars on Environmental Assessment and Management 



sponsored by WHO and UNDP. However, national responses to the concern 

about environmental impacts of development or the operation of EIA vary from 

country to country. In the U.K. for example, EIA procedures are not 

formalized in one legislation as in the USA and some other countries. Rather, 

the impact of the proposed development are considered under a wide range of 

procedures which can be categorized into planning and pollution controls. 

These are stimulating factors to the introduction of EIA globally. 

2.2 NIGERIAN NATIONAL ENVIRONMENTAL 

DEVELOPMENT 

In Nigeria, the new found awareness on environmental quality led to the 

establishment of the Federal Environmental Protection Agency (FEPA) in 1988, 

charged with the responsibility for the protection and development of the 

Nigerian environment including policy invitation in relation to environmental 

research and technology. 

In 1989 FEPA's responsibilities were translated into the National Policy on 

Environment. As part of the implementation strategies, interim guidelines and 

standards for Environmental control in Nigeria were fashioned out in 1991 

(FEPA 1991). In 1992, The EIA Decree No.86 was promulgated solely to 

give a legal muscle for the enforcement of the various policy provisions on the 

need for studies in the environmental impact of both public and private sector 

project as projects are being planned. 

The Environmental Impact Assesment as a management tool is designed to aid 

officials, managers and policy makers who take decisions about major 

development projects III predicting the environmental consequences of such 

projects before their implementation and planning measures for 



avoiding or mitigating adverse environmental impact. 

An Environmental Impact Assesm, therefore focuses on the problems, 

conflicts, natural resources constraints, affluent discharge etc. that can affect the 

viability of proj ect. The overall aim is to improve the suitability of the proj ect 

within its proposed environment and lead to a more efficient use of resources 

than if remedial measures were to be introduced in an already impacted 

environment. Basically, the main objectives of an EIA are as follows:-

.:. To predict the nature and magnitude of the proposed action and 

its effects . 

• :. To identify and assess the physical, biological, socio-

economical and cultural effects in a form that permits a logical and 

rational decision to be made . 

• :. To document the indicators to be used in assessing the impact To 

help in the identification of possible alternative sites and/or process . 

• :. To give confidence to the planning system by providing for public 

participation and/or consultation processes . 

• :. To ensure that the project proponent, the government and its 

agencies are required by law to approve the undertaking, give due 

consideration to the means of avoiding or mitigating any adverse 

environmental effect prior to the granting of any approval. 

However, with the continuous increase in awareness on environmental related 

issues. The Obansanjo led PDP government found it necessary to establish a 

full pledge ministry of environment in the year 2000, which see's FEPA and 

other related Agencies being transformed into the new Ministry. 



2.3 ENVIRONMENTAL IMPACT OF IRRIGATION 

Water is probably the most important factor limiting agricultural production 

in most agro-ecological zones of Nigeria, especially the arid and semi-arid 

zones. Research has shown that substantial increase in agricultural production 

in these zones must involve the removal of rainfall uncertainties by the 

provision of irrigation water for supplementary irrigation during the rainy season 

and full irrigation during the dry season. 

Large-scale irrigation in Nigeria significantly started in the early 1970's. These 

was a response to the 1972-73 Sudan-Sahelian drought. The Gross Domestic 

product (GDP) fall by 18.4% in 1971-72 (Kolawole, 1990). The fall in the GDP 

was accompanied by a rapid rise in price index of food stuffs. 

While the drought provided the physical justification, availability of funds 

from the high oil prices of the time provided the financial capability to 

embark on the construction of large scale irrigation projects. 

Environmental impact data on Nigerian Irrigation projects does not exist in any 

concise manner. This is mainly because environmental impact assessment prior 

to a project, which should give a baseline data, and subsequent monitoring to 

assess changes in relevant environmental variables are not done. However, 

there are few attempts to measure or document some aspects of the 

impacts of irrigation projects. 

Environmental impact data on Nigerian irrigation projects does not exist in any 

concise manner. This is mainly because environmental impact assessment prior 

to a project, which should give a baseline data, and subsequent monitoring to 



assess charges in relevant environmental variable are not done. However, there 

are few attempt to measure or document some aspect of the impacts of 

irrigation. 

2.3.1 WATER USES PROBLEMS 

The acrerage of land under irrigation is increasing daily. Irrigation has serious 

implications on the environment. According to Golubev (1983), wide 

development of irrigation causes appreciativ changes in hydrological regime 

and runoff. These problems comprises of the consumptive use and also 

problems on the watershed. Irrigation for example, leads to replacement of 

phreatophytes with planted vegetation. This result into evapotranspiration 

problems. Furthermore, irrigation allows shallow water in area of lower reaches 

of rivers to disappear; and in instances where rivers are form on mountains and 

end on plans, newly built drainage systems contribute to more rapid drainage of 

groundwater and reduction of evapotranspiration from the soil surface. 

Irrigation can also lead to reduction in River run off due to abstraction. 

While large scale irrigation projects have the potentials, if well managed of 

enhancing agricultural productivity, thereby providing food security and 

raising the economic base of poor farmers, secondary environmental effects 

do arise. This is because surface water in form of large dams and irrigation 

distributaries canals are used. The dam create artificially large bodies of 

water which cause significantly changes on the surrounding ecosystem. 

Wetting and drying regimes of soils in the dawn-stream irrigated areas are 

changed with possible creation of water-logged and saline conditions. 

Further more, several studies have identified the actual and potential 

environmental impacts of irrigation development in Nigeria: to 



includes loss of economic production in the downstream, loss of independence 

on the part of the farmer and also that of overcropping. Others includes poor 

resettlement schemes, and problems of strained farmer and irrigation scheme 

management relationship (see: Nwa 1982, Imevbore 1990, Olu 1991 among 

others). 

To support that a study of Bakolori irrigation scheme (Olu et al 1998), 

observed that many ecological problems accompanied irrigation schemes. 

Eg. Diseases (river blindness, malaria, schistosomiasis, diarrhoea, dysentery, 

skin diseases etc), rising water table and water logging, salinity and alkalinity, 

problems of weeds, flooding and erosion, land fragmentation and social 

problem such as dislocation of economic and social life, loss of economic 

independence, frustration and despairs and cases of death. 

2.3.2 EROSION AND SEDIMENTATION PROBLEM 

Utilization of water resources has in one way or the other affected rates of 

erosion and sedimentation. Erosion and sedimentation are mainly caused by 

changes in land use. About 11 % of the total land area an earth is under 

cultivation. Also bout 790% of some large basins are put under cultivation 

[ Jimoh et aI, 2000]. 

A study by Golubev (1983) indicates that soil erosion in the world has 

increased 5.6 times compared with rate of erosion in pre-agricultural times, 

and this ratio may exceed 10 times in the near further due to land development 

in tropical and subtropical zones. 

Erosion and sedimentation problems have created several problems such as early 

silting up of reservoirs, low water transparency in reservoirs, which affect fish 

population. Sedimentation and erosion also increases water treatment cost 



reduces navigability, increases flooding and blockage of irrigation canals. 

These problems have been reported along Rivers, Niger and Benue (National 

Environmental Study Team -NEST- 1991). 

2.3.3 WATER AND BIOGEO- CHEMICALS PROBLEMS 

Irrigation has been reported to be a very important factor In the 

determination of chemical composition and regime of inland waters, especially 

movement of salt, this is common especially in large-scale irrigation project ( 

Jimoh et al 2000). A study from the Arabian basin, indicates that irrigation 

areas has increased from the traditional 2x106 ha to appx. 4.5x106 ha and this 

has led to simultaneous increase in salinity of the river waters from 0.35 to 0.98 

9/1 (Rubinov et. aI, 1976). 

Further more, a study by united nations environmental programme (UNEP), has 

confirm that about 100 tonnes of phosphates, 60,000 of detergents gets into the 

Mediterranean sea as a result of human activities such as irrigation agriculture 

along the water shed and the use of water for refuse disposal. 

Basically, consumption of different chemicals in drinking water has resulted in 

different diseases including hormonal diseases. F or example there is 

increasing body of evidence to support the fact that certain synthetic chemicals 

when taken into the body causes imitation and blocking of Homan in man, 

DDT has been found to disrupt endocrine systems, excess of calcium and 

magnesium leads to cardiovascular diseases (Roberts 1975). High concentration 

of sodium lead to soil alkalinity resulting to poor plant growth (Hem, 1982) 

high dictionary intake of sodium leads to a high risk of being hypertensive 

(WHO 1978) etc. While total solid disturbs fish foods (pojaske, 1977) 



CHAPTER THREE 

3.1 METHODOLOGY (DATA COLLECTION) 

3.2 Reconnaissance Surveys. 

The reconnaissance survey of the area was carried out by an initial visit 

to the study area and its surrounding environment. This was made possible 

through the assistance of mallam Abdulkadir Yammawa an extension officer 

of the project. In order to obtain a preliminary evaluation of the major 

aspects of the project and to establish strategies for further data collection and 

investigation. The dam area, the downstream irrigated area and downstream 

non-irrigated areas were visited. Also, carried out was the survey of all the 

important irrigation components (canals, reservoirs, etc.) Few snab shots were 

taken and some quantification also carried out. 

3.3 Administration of Questionnaires 

About a hundred (100) questionnaires were distributed first to the project 

manger, some village heads within the project study areas and some household 

head participating farmers within Kadawa areas and its environ. Among 

which sixty-five (65) responded. And fifty (50) out of the one that 

responded contained detailed responses which were analyzed. Among these, 

eighty percent (80%) reported negative effects on the general aspects of water 

logging, siltation, weeds, salinisation diseases just to mention but a few (see 

appendix on questionnaires for some certain aspects). Questions were based on 

the objective of the study. 
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3.4 Personal Interview 

Personal interviews were conducted with some key principal offices at the 

administrative headquarters (AHQ) of the Hadejia - Jama'are River Basin 

Development Authority (HJ-RBDA), some participating farmers within 

the scheme and marketers for an in-dept extraction of information of 

the study area. Data's were also collected from some relevant agencies 

and the 

H J -RBDA library. 

3.5 Data Analysis 

The data for this study was analysed using the following methods. 

Informations/ extracted data were tabulated and discussed. This was done for 

various points/ stages of study. 

Most of the quesnnaires were analysed using percentages, graph e.t.c. 

Photographs wre also used to serve as ground truthing. 
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CHAPTER FOUR 

4.1 RESULT DISCUSSION/ANALYSES 

4.1.0 Socio Economic Impact 

The operation of these irrigation scheme has attracted many people of different 

cultural background to settle. The dominant ethnic group are the Hausa' s as 

the major tribe, and followed by the fulani's. The general population (60%) 

are actively involved in agriculture as their Primary occupation, and also has 

about 30% involved in animal husbandry, with the remaining 10% being 

involved in fishing and petty trading. There is little or no significant changes 

in the people's way of life. Because, they are dominantly of the same religious 

faith (Islam). Hence, their cultural background still remain the same that of a 

typical Hausa - Fulani Community. 

However, because of the existence of the irrigation project. There has 

been some steady inflow/outflow of families. Reasons being either in 

search of knowledge (Koranic study), farming, personal reasons or as a result 

of displacement by the project siting. It is worthy to mention that not all the 

migrant are Muslim, some certain few percent are Christians. The inflow of 

the migrants has considerably boasted trade and commerce in the 

environment, more especially with the newly construction of a daily market 

for the farm produce by the Garunmallam LGA. 

Furthermore, the predominant occupation within the study area (irrigated 

agriculture) has positively impacted the life of the people. Through 



irrigated agriculture, the people were able to produce crops throughout 

the year. As a result their economic well-being has been enhanced (see table 4.1 

a - k attached). Some were also to afford bicycles, motorcycle, building 

of roof zinc house and a lot of them goes for a second wife with plenty children 

and dependant. 

Educationally, the people did not go to school. Though there are some in 

existence in the study area primary/ secondary schools but only few of the 

children attend. Being a Muslim society about 85 %, of them are Koranic 

litrate. Much has been achieved in the health sector. Because there exist a 

general hospital, dispensary/maternity, serving the needs of the people in the 

study area. 

In the area of employment, a lot of the youth and the adult group engage in 

varIOUS agricultural activities, these are the gains of having the project sited 

there. 

Also, there were little or no problem experienced in the area of resettlement 

and land reallocation. Since every body got almost what he has before 

development of the project. However some of the farmers lost some of their 

land during construction of either road, irrigation water ways, or reservoirs. The 

land tenure system remains that of inheritance, land transfer (purchase, rent or 

pledges etc). Thereby leading to fragmented holdings. The relationship 

between the nomadic cattle Fulani's and the farmers are cordial. The major 

crops being produced are: Tomatoes, Onion, maize, cowpeas, pepper, wheat, 

rice, water-melon etc. (See table 4.1). 
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IMPACT OF THE PROJEC TON AGRCULTURAL DEVELOPMENT 

Table 4.1 (a) 

,SIN CROP YEILD/HA. RETURN/MA. (N) 
! I. 

; I Rice 3. 5mt 61,425.00 

2 Maize 2. 3mt 42,458.00 

3 Sorghum 3. Omt 41,925 .00 

4 Vegetables 5. Omt 41,250.00 

Source: H - JRBDA (199 9) 
\ 

., 
I 



1996 Dry Season ( TIl~le. 4 Ib 

SIN CROP 

1 Wheat 

2 Tomatoes and Other Vegs. 

3 Maize 

1997 Wet Season (/ctbt e 4 ,1' 

SIN CROP 

1 Rice 

2 Maize 

3 Vegetables 

4 Sorghum 

] 
YIELD/HA. 

2.5mt 

6.0mt 

2.5 

RETURN/HA. (#) \ 
I 

78,000.' 9 

49,500. ; 

47,1 25.( . \ 
----'---_._--------- - .---------.-

'] 

YIELD/HA. RETURN/HA (#) 

3.50mt. 63,000.00 

2.20mt 35,750.00 

5.00mt 41,2 r O.OO 

3.00mt 42,900.00 
'--

'-

dJ 1997 Dry Season [ i~ bl~ 4-. 1 , 

SIN CROP 
, , 

1 Wheat 

2 Tomatoes & other Vegs. 

3 Maize 

1998 Wet Season (-T qhl.e 4- ".f 

SIN CROP 
1 Rice 

2 Maize 

3 Vegetables 

4 Sorghum 
-

SCU(C~~ ,-\-~ ~l':;.~J\ Qqq<O 

YIELD/HA. RETURN/HA (#) 

2.5mt 81 ,250.00 

6.00mt 49,800.00 

2.5m! _~_' ___ ~!,1~~~_ 
~] 

~----------~------------I 

YIELD/HA. RETURN/HA (#) 
3.50mt 

2.20mt 

5.00mt 

3.00mt 

63,700.00 

40,040.00 I 
41,250.00 I 
40,950.00 



1998 Dry Season [1C\btQ.. 4- i 1 F] 

SIN CROP 
1 Wheat 

2 

3 

Tomato & Other Vegetables 

Maize 

II 

YIELD/HA. 
2.50mt 

6.00 

2.50 
'------'-------------'---------

REVENUE ACCRUED TO FARMERS IN THE PROJECT AREA 

RETURN/HA (#) 
81,250.00 

49,500.00 

45,500.00 

In addition to tables above for returns on investment per hectare, the 

farmers in the project derived revenues over the years as in the following:-

1996 DRY SEASON ( I OblQ.. 4.. i 9 ] 

SIN CROP AREA TOTAL YIELD TOTAL REVENUE 
CULTIVATED HA) (MT) (#) 

1 Wheat 2,771.77 6,929.43 180,165,1 45.50 

2 Vegetables 2,553.47 , 42, ':32.26 105,330,650.00 

3 Maize 5,803.32 14,508.32 21 ,762,450.00 

4 Others 969.68 8,262.00 10,956,937.46 

12,098.24 71 ,831.99 318,215,1 82.96 L--_ _ ___ ---1-___ ---' __ --I.--_ _ ~ _ __'_ _____ "_" __ " __ _ Totals 

", 



• 
1997 Wet Season [Ta61Q 4- i f h"1 -
SIN CROP AREA TOTAL YIELD TOTAL REVENUE 

CULTIVATED (MT) (#) 
HA) 

1 Rice 6,750.00 23,625.00 429,975,000.00 

2 Maize 2,350.00 5,170.00 94,094,000.00 

3 Vegetables 1,384.00 22,144.00 55,360,000.00 

4 Sorghum 967.00 2,127.40 30,421 ,820.00 

---

Totals 11,451,00 53,066.40 f 609,850.00 I 
~---- --- -

-
1997 Dry season C '"jahk 4-' f L] . ~ 

SIN CROP AREA TOTAL YIELD I TOTAL REVENUE·(I!)j 
CULTIVATED (MT) 
_ (HA) 

- --- --- ---_. 
1 Wheat 2,375.00 5,225.00 169,812,500.00 

2 Vegetahles 3,015.00 , 48,240.00 120,600,000.00 

3 Maize 3,250.00 8,125.00 1 47 , ~~5 , 000.00 I 
4 Others 755.00 1,661.00 23, 1;)2,300.00 ; 

Totals 9,395.00 63,251.00 --462,039, 800.0~ 
----------- -

- 1998 Wet Season L'c.tb\f 4- ' J -J J , 

SIN CROP AREA TOTAL YIELD TOTAL REVEN UE I 
CULTIVATED (HA) (MT) (#) -' 1 Rice 4,787.00 16,754.50 283,'151.050.00 I 

2 Maize 2,916.00 7,290.00 I 87,480,000.00 I 
3 Vegetables 2,005.00 33,082.50 82,70 ,250.00 I 

4 Sorghum 960.00 2,112.00 28,828,800.00 j 
. . - --

TG>H.lls 10,668.00 59,239.00 482,1 61 ,100.00 
----------_._, - ----. ---_.- ------
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1998 Dry Season tra l.:, ie 4 .. J Kl • 
SIN CROP AR 

CULTI 
EA 
VATED 
A) 

1 Wheat 

2 Vegetables 

3 Maiz~" 

4 Othe'rs 

Totals 

s,curc..e,: H - ; ¥'-I;~ A ~ ~ql(j 

(H 

. 

1,521.00 

2,150.00 

4,435.00 

536.00 

8,642.00 

TOTAL YIELD 
(MT) 

36,504.00 

34,400.00 

11,087.50 

1,125.60 

83,117.10 

TOTAL REVENUEl 
(#) I 

_-----1 
132,874,560.00 

86,000,000.00 

172,965,000.00 

15,364,440.00 

407,204,000.00 

From the above tables, the b enefit-cost ratio of this project becomes very 

obvious, and assuming the lif e span of the project is 50 years, the investmer.t 

made on it will pay itself many times over. 

" 

l 



4.1.1 Aquatic/Agricultural Weeds Impact 

Aquatic/Agricultural weeds growth was general visible throughout the entire 

scheme, thereby creating a lot of hydrological and biological problems. Water 

hyacinth and Salvina which are one of the world most worst aquatic weeds is 

very much noticeable. These floating, emerging or submerged aquatic weeds 

are capable of disrupting the proper function of an irrigation project by 

obstructing waterflow and affects the growth of crops like rice which are 

aquatic in nature. 

These therefore calls for having a good knowledge of the aquatic flora 

before, during and after the implementation of an irrigation project for proper 

management. 

Further, it was observed that, the rate at which the main canal was infested with 

weed is minimal. This was as a result of its concrete lining, giving rise to high 

velocity of flow preventing sedimentation and any possible plant settlement. 

But along the line, there are some part of the main canal that are not lined. 

They have their banks being eroded, faulting to sedimentation downstream, 

leading to the establishment of dense stand of aquatic weed (Typha qustralis) 

blocking the proper flow of water. While, the situation in the main canal is 

not so serious, but that of the field canals is terribly bad. The flow in the field 

canals is relatively very slow. This results into in increase silt deposition. The 

blocking of the canals causes water to spill over unwanted areas thereby 

causing the water table in some certain areas to be high, and this result into 

water logging and low crop yield. 

?9 



The situation in the various night reservoirs visited shows that, a continuous 

siltation provides, a conducive environment for these weeds to strive. And 

this varies from one reservoir to the other and this is due to the location of the 

inlet canal. See fig .................... for the various level of infestation of weeds on 

the entire scheme. The effects or impact of these weeds on the project, 

has been the reduced hydraulic efficiency of the canals. 

At various levels, the reduction in storage capacity of the reservOirs IS 

between 50% to 60% causing poor water delivery at the rear end of the project. 

This affect the production rate of the farmers and equally enhanc the breeding 

of various vector carrier diseases (Malaria, Guinea worm, Schistosomiasis, etc). 

This also, causes over bank spillage of water leading to erosion and 

sedimentation, and in some certain areas water logging increases soil alkalinity 

leading to total destruction of some viable agricultural lands. 

4.3.0 SedimentslWaterlogging /salinisation Impacts 

It was observed that, the canal lining gIves a satisfactory condition against 

sedimentation and erosion. Though between concrete slaps joint weeds were 

noticed, this cause some of the concrete slabs being removed. Hence, 

exposing the canal wall to erosion (See fig. a - c). There were a lot of silt 

deposition being observed in both the distributary canals and the night storage 

reservOirs. These effects can easily be observed in the West Branch Canal 

near Garun Baba regular, the Ruwan Kanya night storage reservoir just to 

mention a few. This situation has lead to serious reduction in the 

conveyance/storage capacity of the system respectively. And also serving as 

a base for vegetation growth. Furthermore, there was a sign of unquantifiable 

waterlogged area, rendering several hundred hectres of land 



t'La~ 
unproductive (See itgAA). Generally, waterlogging might be caused by high 

rainfall intensity and distribution. However, another major factor is that of 

poor irrigation practices i.e such as excessive releases of irrigation water beyond 

the crop water requirement. and that of seepages from the wall of canals. 

These were believed to have been attributed to the cropping of pady rice which 

requires permanent wetting for most parts of its growth and developmental 

stages. This encourage over growth of weeds in the conveyance system, 

thereby stagnating water and sometimes, arises as a result of spilage/seepages 

from the canals. The other negative aspect of water logging is that of health 

hazards. The waterlogged areas has became a very conducive environment for 

breeding of mosquitoes, snails etc. which are good carriers of 

malaria/schistosomiasis parasites respectively. 

Another consequential effect of high water table is salinity of soil which is due 

to the lack of leaching of the soil profile. It was observed that, there were 

some crop failure in the West Command area of the project, and this has 

rendered a lot of land baren. See table 5.1 .................. for the summary of salt 

affected areas in hactres, which was a survey conducted by the Authority in 

collaboration AERIAL / ABU Zaria in 1999. The rate of salinisation has 

continue to be on the increase, which is a warning signal to the effects of high 

water table to the soil of the project area, which major contributing factor is that 

of the high level cultivation of paddy rice and some of the poor drainage 

system of the soil. 



Plate 4.1a: Aquatic weeds in the Ruwan Kanya Night Storage Reservoir 

PI~t" .1 1 h· c;.; 
- ---- • ..... IV. ueveraI llactei's of Lana infested with Agricultural weeds 



Let=US . h. 
Plate 4.2 (a & b): Shows Water.itetm'"in Storage Reservoir and water Hyaclnt III 

canals 

(0 ) 

( b) 



Plate 4.1 (a - c): Showing weeds effect in the Conveyance systems causing erosion 
md siltation at the downstream 
- - -----



Plate 4.4 (a): Hundred hactres being waterlogged; Note the milky part of the plate 

Plate 4. 5 (b): Several hactres Land rendered unproductive due to adverse effect of 
saiinisatiOil. 



s·': SUMMARY OF THE SALT AFFECTED AREA IN Ha 

SIN SECTORS HECTRAGES 

1 Gafan I . 1.80 

2 . Gafan II and Makuntir 18.00 

3 Kore I 63.54 ! 

4 Mudawa 13.67 
, 
. 

5 Agolas I . 20.90 :; 

6 Agolas II 20.23 

7 Agolas III 5.40 

8 Agolas IV 0.84 

9 Agolas V 0.22 
, 

10 Majabo 3.60 

11 Kosawa 19.70 

12 Dalili 2.75 

13 Butakwo 0.86 

14 Karfi 7.18 

15 Farm centre 51.08 

16 Danmaura 15.00 

17 Samawa 12.40 

18 Makwaro 13.26 

19 Azore 3.92 

20 Rakauna 1.20 

21 Agalawa 12.00 
1:' 

) 

22 Yadakwari 5.36 Iff 
,Y I:; 

23 Raje 8.86 ] 

Grand Total 310.77 

Source: H-JRBDA 1999 



CHAPTER FIVE 

5.1 General Observation 

During the project study, a lot of observations have been made. 

However, those that were considered are based on the objectives of the 

study. Therefore, the following were some of the most important 

observation made: 

- Collapse of canals lining 

- High infestation of canalslReservoirs by aquatic weeds 

High level of siltation within the storage and conveyance system. 

Poor soil drainage leading to the problems of waterlogging 

High water table, which secondary effect is soil salinisation. 

Generally, the blocking of canals by silt and weeds has resulted into the low 

velocity flow of water In the conveyance system affecting the irrigation 

effinciency and irrigation time schedule. Also the poor state of maintenance 

of the schemes which was attributed to lack of adequate funds, as seriously 

affected the performance of the irrigation project. This is noticeable in the 

total reduction for the land area being put under cultivation for the year 2001 dry 

season farming. Infact out of the 22,000 ha developed area of the KRPI, not 

more than 5,000ha - 8,000ha has been cultivated. Simply because, farmers that 

are far away from the main branch canals finds water very difficult reaching 

their farms, as a result of poor state of irrigation facilities. 

Although, health hazard were not included in the study. But being one of the 

important issues in an irrigation set-up. It is important to mention that, the 

provision of adequate sanitation facilities within the scheme will go a long 

way in reducing some of the health hazards, such as water borne 

... .., 



diseases (malaria, schistosomiasis, Dracunculiasis etc.) Because it is observed 

that, there was no alternative source of good water for bathing, washing and 

drinking. Children and adult were seen washing and bathing in the canals. 

(Plate 5.l ~l~) Also, people defecate along the canals due to lack of toilet 

facilities. 

The area, formerly semi-arid and drought prone, IS now a regIOn where 

climatic risk has been reduced, living standards, improved and food 

production being assured without apparent adverse effect on the environment. 



..... '- L _ r: 1 I" ~T h)- Shows the poor stage of health and Sanitation of the project 
, . 1 - _ L1...:_ ..... ,.,..,C'hi IlCJ ~nrl 
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Plate 5.2 (a - c): The view of Tiga Dam 



Plate 5.3': The t~searcher interviewing Illa-rket~rs .at darun - ~-Ia-llam modern 
Market 



Plate 5.5: 
The researcher intc~i~~n~ ~ farmer in tomatoe farm. 



CHAPTER SIX 

6.1 RECOMMENDATION AND CONCLUSION 

6.1.0 Recommendation 

F or the attainment of increased Agricultural output through irrigation for a 

sustainable development. The following recommendations were therefore 

strongly recommend. 

* The provision of more adequate funds for the maintenance of he 

entire scheme should be made. These funds if made available will 

solve the problems of lining of the canals, thereby reducing the 

probability of the canals wall collapse leading to the establishment 

of vegetation within the storage/conveyance system, silting 

prevention and the improvement of the field drains. 

* A proper and comprehensive soil fertility and ground water survey 

has to be conducted. This is to ascertain the extent of water logging 

and salinisation and adopt the following preventive and remedial 

measures where applicable: 

1. Proper maintenance of the irrigation and entire drainage system. 

11. Appropriate cropping pattern to be adopted (discourage the cultivation of 

paddy rice on clayed soil and soil with imperfect drainage during the dry 

season). This is because, continues application of water to these soils 

(during dry and wet season) will cause water logging due to its poor 

nature of drainage system. 

111. Improved water management system. 

IV. Piezometers, forming part of the ground water monitoring system should 

be used so that engineering solutions can be timely implemented. 

--



* A well design and improved method of weed control has to be 

implemented. This can be achieved by: 

1. Evaluating all the methods of weed control programme to select the best 

to be adopted for the environment. These methods ranges from 

mechanical, biological, chemical etc. 

11. Apply crop rotation system as a easier weed control method 

111. The continuos monitoring of the weeds presence, distribution, biology and 

ecology in the field and their immediate environment. 

IV. Creating awareness in the farmers for the dangers of having settled free 

floating weeds in the irrigation components (canal waterways, storage 

resevoir and the artificial lake ). 

* 

* 

The lack of obvious signs of serious diseases of human and animals 

within the project study area shouldn't call for a relax or "I don't 

care attitude of the government", the people and the Authority of 

the Hadejia - lama'are River Basin Development Authority strong 

mechanism for disease, surveillance, preventive and control 

measures be adopted as part of the project. With provision for more 

funds, adequate planning and an equipped manpower with a good 

organizational infrastructures to carryout the job. Also there calls 

for a need to access to good sanitary facilities (pit latrines), good 

drinking water and some preventive measures of pollution of 

irrigation water by defecation of human waste and chemicals 

through the application of chemicals and herbicides by the farmer. 

The water users association currently existing has to be further 

strengthen. As will go along way in some of the minor maintenance 

of the scheme, and facilitate the desired farmer/management 



* 

* 

relationship, more especially III the area of operation and 

maintenance (0 & M) 

The management of the H-JRBDA and the government of Kano 

state should improve the level of assistance to the farmers in the 

area of provision of agricultural input (fertilizer, agricultural 

equipment, chemical/herbicides etc) and most importantly, the 

provision of funds as loan to the farmers. Also, other organization 

like the World Bank, ADP's and Banks should be encouraged to 

support the farmers with money, and agricultural inputs as loan. 

The general rehabilitation of the entire scheme is strongly 

recommended. 



6.1.1 Conclusion 

The Kano River Project Phase 1 has been evaluated to have a beneficial positive 

impact on the environment. This can simply be explained in its ability to have 

reduced the risk of flood, the propagation of fish and wildlife in the reservoir, 

increased agricultural activities with a double cropping season (dry and wet), 

thereby increasing the per capita income of individual farmer. A lot has been 

seen to have been improved in their social life. Modem schools and 

comprehensive health centres had been established. With the inception of the 

project an increased population in the environment was experienced. And most 

importantly, the area has seem to have benefited ecologically, because the area 

formerly semi-arid and drought prone, is now a Savannah green area, with 

climatic risk been considerable reduced, living standard improved, with 

production being assured throughout the year. 

However, despite the numerous positive impact of the irrigation project on the 

environment as indicated above, the project still have some negative effects. It 

was observed that, there is the problem of land accumulation in the hands of few 

individuals thereby strengthening rural inequality. This is attributed to the 

increasing trend towards land consolidation, which is due to land rationalization 

for modem agriculture. This trend should be handled with utmost care. 

Especially to avoid the ugly incident of the Bakalori Dam of 1983. 

Having said all these, the good achievements of KRPI on the environment of 

Kadawa made so far cannot be over empasized, despite some negative 

environmental impacts in the areas of water logging, salinization, siltation and 

presence of some diseases. This shows the excellent potentials of the project 

area with highly productive farmers. And this will continue to be attained 



provided the appropriate management and conservation of the environment are 

also maintained. This further calls for the Federal Government to increase its 

budgetary allocation to the management for an effective operation and 

maintenance of the project. 



1:-:· 
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l.cngth or dry pcritld (days) 
(a) 
(h) 

Time or ycars (months) 

1.43 is thc irrigation systcm druincd dry during thcse pcriod lind . if no\ 
would drnining be possihle'! 
CUrrent prnctiee Would drnining be possible'? 
('mInis Reservoirs' Canal 

(tI) ycs/no yes/no (II) yes/no 
(b) yes/no . yes/1lIl (b) yes/no 
Reservoirs within the Prt.~ieet boundtlry. 

Crop!! 
1.44 Numcs nr cmp: 

1.44 Plnnti llg dllte(s): 
(u) j"' ~!!lnting 
(h) 21111 plnnting. 

1.45 Arells plunted Inst 
Yellrs (hu): 

1.46 

1047 

1048 

(u) 
(h) 

Typicnl yields 
(kg/hn) 
(II) 
(0) 
M.ix/m in yicids 
(kg/hll ) 
(II) 
(0) 
Li.~l the mllin 
Fllctms IIlleeting 
Yield 

('mp 1 ('rt.lp :! ('rop J 

Reservoirs 
yes/no 
yes/no 



HClllth nud Snnitntiou 
1049 Whnttype llrsnnitntinn is availllble in the lields" 
(live dctuils nr lin)' prngrnlllllles Ill' disellse cnntml which henclit the penple 
nn the pn~icct. . 

Pmg.rlllllllle Existing. 

I.sO Malaria 
MOII'luito yes/no 
Spruying. 
Other yes/no ' 

1.5\ Schistosomiasis 
Molluscides yes/nil 

Muss treatmcnt 
With drug.s 

Ir'yes ' 
Date heg.an 

1.52 <inci\oc.:rclIIsis yeslm. 

1 . 5~ Ouineu Worlll ycs/no 

Orgunisutinn is it curried 
Respunsihle out reg.ulurly 

yes/no 

yes/nil 

y.!s/uo 

yes/nil .~'!! .{'" 
.. ' ~ \ 



:!ll Al'PF.NIlIX TWO 
.• III 

Quclltion to Villll~C Hcad" or c(luivalcnt 
•• 1 

2.1 Your nmlW 

., ., 

2.3 

2.4 

2.5 

2.6 

:'.7 

Your olliciul positiun 

• ' " j .•. • :,,, 
Numc of village ur1urca uf pnlJeC~ you represcnt 

WIIS Ihe village here beltlre the irriglltiun schcme'! Yes/nu 

'~, I -4" ~ , • 
Appruximatcly how many p,-'ople (mcn, and women and children) 
Iivc in yuur villnl!.e or arell'? 

I, 

Which elhnicllll!.nlups lire represented'! 

Ilow mllny of the liullilies, in yuur vi lllll!.e. limll fields in the 
~ ) [ojecl'f . 
:1!!!in,lllyllmlm;;wfIlune 

2.8 Whlllllre Ihe mllin uccuplltiuns of the villllgers'? 

WatcrloginwSalinlsatlon 
2.9 \)0 nny fanners lose cmps or hllve puor yields due to ..... :l 

2. rO I f 'yes' how ollen has it hllPpcned since the Pn~ieet begnn'! 

2.11 Wllnt propurtiun orthe IlInd if Iln'cch:d (%)'? 

Agricultural Wecdsf1>l!'o\t! 
I . 

2. I '2 110\\ life crop PC!!t!! and w,-'Cds contmlled 
2.1 3 Ilow serilllis is the pnlblem,? (very serious/serious/slight)'l 
2.14 If'seri(llis' or 'very serious', sny why 
2.15 If cheniicals nre UII4..'<I, what is their IInnual cusl per ha" 

.. 

F.m.'ctll on "Inh.'rla",d (Fuclwood/Livl'lItock) 
2.1 Cl Iluw many peuple usc fuelwllud I\lr cuuking.'! Many/hnlf 

. Few/nunc 
~ .:' ~ .. 

2.1 i "' II' llne person hlld tli collect n day's fuelwood for Il IiUllily, how 
I(lng would it take" Iiourll' 

2.18,. Compared with thc time needed Il f'cw years ago. due!! 
fuelwood colleclion nmvlldays lake lunl!.cr/snme/les,I\ time'! 

2.19 Why'! ' 
For Ilnimals kepI hy peuplc in yuu village 

I.llrge 
Animnls 

2.20 
2.21 

«'uwsll.:amcls) 
Estimllle hllnl numhcl's kcrl 
Is their rood mninly fl'llm 
uul side or inside Ihe t>n~iect 

()ulsidc ()ulside 
inside 

Smnller 
Animnl 
(sheep/I!.OIlIS) 

inside 

2.22 I r 'ollls ith:" is I i:c'_:;: '~ hnrder/ ~ . tli .. "'l' 

hllrdcr/clls! !"!, Ihnn Ii Ii:,,· ~:ame/ sllme/ 
yenrs IIgn ellsier easier 

2.23 Du villnge hllve gardens close 10 Iheir homes which arc Sepllrtllc 
from Ihc fields of Ihe Pn~iecl yes/no 

2.24 If 'yes' is irriglllion prllclised in Ihe gnrden hy: 
Pipes ur hoses/wilIer in chllnnels/hllnd wnlering/none 

2.25 Whlll is Ihe Slllirce of WilIer fur Ihese gllrdens'! 

nome.tlc water suppllcslwater contract 
Where do mosl p,-'ople in your villuge ohluined WilIer Ii.lr Ihe Ii.lllowing 
IIclivities ~ !I ) open well : ( i:l) protected well: (c ) hu;cholc: (d) individuul !:!p: 
(c) shared lap: (I) river: (g) Cllli<l\ ( !l ' drn in: (i) pool: ti) rC:icrvoii' {~ , 

other 

2.26 Drinking WilIer" 

2.27 Pcrsonlll wllshing'! 



It; ..... fJ' 
2.29 Where do children 

EI\joy swimming 

2.JO If horeholes. tnps tlr wells nrc used. who is responsihle I,'r their 
mil i l1 i~I IIIIlC~':' 

Primnry Occupation -
(I) Fllnning (2) Fishing (J) Ilunting (4) Forcstry (5) ('nil Ie renring (6) 
Tnlding (7) Artisnn (8) Unskilled (9) Other (specify) 

Percentnge orthe popuilltion hllving this type of occupn"tion 

Secondllry OccuPlltion I"r living: 
( I) Fllnning (2) Fishing en I hlllting 
(4) Forestry (5) <.'lIllIe rellring 
(6) Truding (7) Arti:l8n (8) Unskillcd 
i9) ( j, ~~er (specify) 

Percentage or the Popuilltion hllving th is 
type l,r occupntion 
Access to physicnl nnd stlCinl inf"ntstructure 

Access rond - The type of" nccess to the wnrd f"rom the mnin 
rOlld/trunsportation point/nil season mnd: 
( I) Good tnr (2) Bnd tur (3 ) Good Interite (ull-weuther mohmlhlc rond) 
(4) Bud luterite (5) Tnlck (6 ) Footpath (7) Wnterwny 

Distnnce to the ma in rood - (I) Less thun 5.0km (2) 5.0-IO.Okm (3) 
More thnn IO.Okm 
Sewnge disposal - The mum l!lethod of sewnge disp.l: .. 1i m til t.. wnl'l1: 
( I) Mnin sewer (2) Septic tnnk (3) Pit lutrine (4) Other (Bucket. Bush. 
etc.) 

, 

I"'I ~ I ' I\ \ ,.; I ;'\lIlIe runtl elt..'Ctrlllclltltln (J).l'rfvute eommlln ity genenllur 
(4) None. . 
Ilospilni - J he eslimah.'«.i dislanee f"rom till: .~ard 10 the nellrest 1", 
hospitnl.: (I) I.ess thnn .1()klll (2) .11-5()km (.1) More thl1n 5()km 
Primary helllth ( 'entre -' The dslimllted dil'ltlmt..'C f"rom Ihe wllrt! tolhe 
nearest helllth cenll'C: ( I) I ~es." thlln 2.5kl1\ (2) 2.5-5.(lkm (.1) AhtlVlI 
5.0km ~ . 
Primury School - '111e cstimah.-d· diutnnc~ rrllm the wnrd 10 the nearest 
primary school: (I) Lc5.'1 than 2.Skm (2) 2.S-5.0km (3) More than 
IO.Okm I 

Mnrkel - T!ley type ormarket nearest to the ward: ( I) t>lIily (2) Twice 
n week (3~ Weekly (4) Other (spc..-cilY) 
Fann service centre (FSC) - The elltimntt..-d distnnce from the ward to 
the nell rest litnn service centre: ( I) I.ess thun IO.Okm (2) More thlln 
I ().nkm 
Fllnners cu-uperntives lind institutions - Existing co-operntive lind 
other lilrmers orgllnisations: (I) Flinner co-up. Society (2) <. 'n..'«.iit 
institutitln (3) l .icenct..'tI huying ugent (mllrket htlllrd ) (4 ) <. \l-Op. Simp 
(5) More thlln one orthe IIhove (6) None 

'. " 

tit 



I>nte 
UiA 
Villnge 
I lend u r Iluusehuld NUllle 
Districtlt 'umm.ll..' Ill!! 
Ward 
Lnngunge or Interviewing 
I. Tribe ............ ..... . .. ....................... . 
2. Nntive Lang,unge .. .......................... .. 

J. l{c1igion .......... ......... ............ .. ... ... .. 

4. Scx ... ... . ......... .. ..... .................. ..... . 

S. Age (iroup .. .... ........... ..... .... . ...... . .. .. 

6. Pillce or Birth .... .. .. , ......... ....... ... ..... .. 

7. RellSOl1 1'0:- 11l0V:llg i\l thc prescnt vilillgc 

H. Numher ol'yenl's in the villng,e .... .. ...... ........ .. ...... . 

9. Maritnl Stntus .... . .. . . ... ..... ..... ..... .. 

10. Numher orwivcs 

II. Numhcr "I' childr~1l .......... ........ ...... ... .... .. . 
(II) iv;ak children ..... .. ... ................. , .. 
(h) Femllie Children .. . ... ... ............ .. . 
(c) MIl le Dcpendcnts .. . .................... . .. 
(~ ) F;!lllnlc Depcndents ....................... . 

12. Major oeculllltiull urt luusehuld head - (uccupntiunthat'tllkes llIost 
or his tin"~) ..... t ............ \ .... .. .. ,' ............. . 

D. Secondary oceupntionofhousehold hend 

14. Cnsh Incollle rrom Mlljor Occuplltiun· 
Entcr code as Ibllow!l: 

t' 

I. Up to NSOO peryenr 2. SOI·7S0 per year J. 751·1.000 per 
year 

4. i.OOO·2.S00 per yellr S. 2.S0 I ·S,()()O per" 6. SOO I· 7S()O per 
YCIII' 7. 7.s0 1·1 0.000 pcr YCllr H. 10,00 I " pcr ycur. 

IS . Cllsh inculllc from sccondllry occupution 
Entcl' codc liS Appropllilltc l'rom thc IIhovc list (Question I H) 

16. I louse ()wnership ........................ ~t.\ .. .. ..... .. . 
t 

17. Type or Iluusing. . .. .. .... ................ .... . ........... . 

;? . Wlltcr SUI'ply 
I . Tnp. house connectiun 2. Tap, puhlic stllndpipe J . Wc1l 4. lither 
(Specily) .......... . .... ' .............. ... . 

19. Powcr Supply I. NEPMRunl1 electrilication (grid) 2. (Jencratur 3. No. 
electricity. 

20. MI\ior C,noking Fuel. I. Fire wood 2. Kerosene 3. (Jns 4. Electrilicotion 
S. ()ther .. ....................... ... ...... .. 

21 . Ownership of means of trnnsport 
I. Bicyclc 2. Motor cycle 3. Cnr 4. Lorry S. Cnnoe 6. Motor hont 7. 
Animn 8. Othcr ... .. .......... 9. None 

22. RndiorrV I. Rndi .. , unly 2. TV only 3. Topc recurder 4. TV/Radio nnd 
Tnpc Recorder S. Nonc 

2J. Livestock Ilushnndry Invcntory - Entcl numhel' f heads: 
OXEN CA'ITI.E CAMEL DONKEYS SIIEEP 



(~OATS ' 1'1(;S 1'()(ILTRY· RAmUTSI. OTllF.RS .. 
24 . Agricult\lre I.nnd 

25 . 

26. 

27. 

5 I numl,cr of lield- Enter dntn on Illllnber l~f Iields of the 
I\ousehold ns Ii.lllmvs: n 

Totlll <.. 'ultivnted Inst senSlln Not cultivllted 
(inculding fish punds) Illst sellson 

I.nnt! Tenure 
Number of Iield inherit~-d . ~ ......... . .............. . 
Number of Iield purchn!lt..-d . .... ... .... ..... , ...... .. 
Numher of Iicld rent~-d .. .. ......... ............... .. 
Numher llf Iicld pledged ........... . ............... . 
NUlllher of licld under other entesOl'Y ........... . 
Irrigntiun Fucilities 
I. Memher of nn irrigntion scheme 2. Own system - shndollf 
.t OWII system - horehole 4. Own system pUIIIP 5. (,umhinntion Cl. 
lIired irrigntion lilcilities 7. None 
Mnin cmps eultivnt~'C.I - Nllllle in order of importllnee the live mllin 
licit! lind t~'C crops cultivllted Illst sellSUII (Ellter codes fmm the 
flllluwillg list) 

(imills Ro,~t~; - a uh!~I's 
8. <.'IlSSIlVII. 

Vegctnhles 
IS . Cllrrnts 

1·~tHIIl\C:: 
i . Achll ., Mlli:l.c 
J. Millet 
4. Rice 
5. Sorghum 
6. Whenl 
7. Other 

Tree Crops 
32. Avocndu 
J 3, Bnnllnn 
34. Cli :;iH!w~Hlt 

34. Citrus 
35 . ('OCOII 

9. ( "tlCllynms 
10. (Hilger 
II . Irish putntllCs 
12. Swellt potntoes 
\3. Ynm 
14. Other 

36. Koillnut 
37. Mllngo 
3K. Oil "nlm 
)9. Ruhber 
40. Other 

16. Lettuce 
17. Melons 
18. 0niuns 
19.0km 
20. Peppers 
21 . Pinellpples' 
22 . Tumlltues 
23. Others 

24. Binn!lecos 
:25 . Bellns 
26. Bllmon", 
27. ('OWpell 
28 . (iroundnut 
29. Pigenn pen 
30. SOYII benns 
31 Other 

Other Crops 
4 i. ('olton 47. Kenll r 
.~ ;'l, f.\lllcc 48. Sugllf ClIll" 
43 . Cnstur oil 49. Ten 
45 . FishSO. Toollceu 
46. (,russ/StnlksS I. Other 

":l\ . 

29. 

30. 

.II. 

.'l 2. 

JJ 

34. 

35. 

36. 

37. 

38. 

1V1I1I1l -;o.ource seell/seeOtlllglllres/lillgerlillgs lUst Sl!nson 
I. Own production Ihll1l Ilrevious yel\l"s crup 2. Bought Ihlm 
AIW/FS<..' J . Bought Ihll1l MANR store 4. Bought frum 
mllrket/delller S. Other (specify) 
Type "I' Fertilii'.er usc Illst sensun 
I. ('ompound 2. Ammonium sulphnte 3. CAN (Cllicium 
llI11mnnium nitl'lIte) 4. Uren S. 'J'S!' (triple super phosphllte) 6. 
COIlloinlltion 7. Other .................. 8. Nunc 

Snurce nfFeI1ili;'.cr: I. Bought from AIW/FS(' 2. Boushtlhll1l 
MANoR !Ihlre J . Buughl from mlll'ket 4. Dellier/Ilgent S. 
CllInoinntinn 6, Other. 
lIse nf 1\lI\gicide /pesticide/hcroicide Inst sell!lon 
I. Fung.icide 2. Insecticide 3. Ilcl'hicide 4. Seed dressing S. Stornge 
chemicllis 6. (,'omhinntilln 7. None 
lIse 01' Fnmil)' 1.llhour Illst sellson I. I lend of Iiouschoid only. 2 . 
Wile/wives .'l . ( 'hildren 4. Reilltives/dependents S. Ilend 01' 
household nnd wives 6. Any other comhinntion 
lIse 01' Ilired I,nhml .. - I. va:s 2. No-notneede 3. No-not nvtliluhlc 
4. No-not expensive 
Source oflnstitutionul ('~-d it I.ust Sl.!mmn 
I. MANR 2. ADP J. <..'O-OPI.!Mltive 4. Bunk 5. (,omhinntion 6. None 
nl.!eded 7. None nvniluole 
Source 01' I n I'nrmnt ion (,redit Inst Senson. 
I. Tnlditionlll (Esusu/Ildnshe) 2. Rl.!lntives 3. Fril.!nds 4. Money 
lender 5. Comhinntiol\ 6. None Avniluhle. 
Extension Messnge Applied 
I. Lnnd cultivntion techniques 2. l Ise of improved vnrieties 
3. lise 01' lertiI i:l.er/othel' chemicnl4. Ilnrvl.!stinstcchniques 5. 
Comoinntion (1-4) 6. Slornge nnd proel.!ssinglechniques only 7. 
I lome economics H. AU ( 1-7) 9. Fish limning 10. Nunc upplied 
Participnt ion in Extl.!l1sion Group ml.!cting:; I Y I.!S. nttcnd regularly 
:! . Yes. nttl.!nd irregulllrly 3. No. not inrorn\l~d 4. No. Illllle nvnilnbh: 
Visits to Dcmonstnltion/Corner ~)Iots I. Yes. nttend regularly 2. 
Yes. nttcnd irregulnrly j. Nu. not inlhrmed 4. Nu. none nvnilnhle 



pr"~nlnUI1\::'\ ~ • •• 1" .... I • ,n\If::."""III-' .'. f'\t.;,.U I', .... " ..... a:. ,u", 
1\n:~I'llI'C1I 4. Any Cumhinllli,,,, 5. None tlflhe nhoV\!. 

40. ~,/:~~)X",!!!~. di,l'p"snl: I. Sewer 2. Septic Innk 3. Pillnlrine 4. Olher 
-t I. .... h"h~' ln'!il 12 nl,!mth~. hmv llIemhCrll ur y'lur hOllsehuld were ill 

willl th~ I\'lIu\vili~ d;sellses: I. i'.II:1.lIhi - Mnillrill 2. TlIlIginll .,,: 
Schi~luS\'\I\illsij('~-3 J"urkumll - (juin~n ~lnll 4. i'.ilwol\ Wft'nt. 
<HndnwlI - l>inrrhca S. Any other dicasdl (s~-cily) ;' :-,..,! 

42 . Did you or any "thOt m" .. nhcr ufyuur·lulll."ehold m.'Cded medical 
trealmenl in Ihe last 12nu,nlhll .......... Veil ...... ,. 
Iryc..'S where (I) 'l1li,'yll1alle (2) Kura (3) Bunkllre (4) RllI"l (5) 
Other "" :\~\- , 

43. ll\' you contn,l mosquitOes in your htUIBe ........ yell ... ... . I r yell 
how (I) nmsquitunct (2) SpnlY (3) Other (Spc..'CiIY) 

44 . Exlensi'ln - lrnSricliliul'C extension service ill IIvlli\nhle.llnllwer 
quellliml II-h. ir 

II. Form or ('t'ntact -
I. SOlllc..'tme in household is conlact lanner 2. Sumeune in 
household ill part or eXlension gnlllp 3. Somconc ill the 
htlullchold ill part til' ~I'y olher li~nn of tehsion conlnc! 
4.Extension not required (Skip 10 quclItion 73) 5. Extension 
lIvllilnhle. hul housc\wld never conlllclcd (Skip 10 queslion 73) 

h. Frcqucncy of visil uf eXlension lIgcnl 
I. Very Frequent. rel!-ular (once in Iwo wecks) 2. Frequent. 
regular (unce a Illonlh) 3. Sp'lrildic irrcgulllr 4. Vcry seldt)'" 5. 
Olher (Spc..'CiIY 



]ElCHHORNIA CRASSIPF.S 

I SAL VINlA SPEC. 

-'. ~ . , , ' 

-........ -. .. 

Different species of water letus found in the project area of studies. 




