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PREFACE

Dear Colleagues,

In your hands are the Proceedings of the 7" International Scientific Agricultural
Symposiuin “AGROSYM 2016, which I hope you will find useful in your research,
education and professional activities and endeavors.

AGROSYM 2016 themes cover all branches of agriculture and are divided into seven
sessions: 1) Plant production, 2) Plant protection and food safety, 3) Organic agriculture, 4)
Environmental protection and natural resources management, 5) Animal husbandry, 6) Rural
development and agro-economy, and 7) Forestry and agroforestry.

Keynote papers dealt with organic agriculture from different perspectives as well as
international cooperation in agricultural and rural development, climate change and forestry.
Organic farming is a holistic production management system of agricultural, food and other
products, combining good agricultural practices, a high degree of biodiversity, conservation
of natural resources, and application of high standards of animal welfare.

Food production, food security and production of raw materials for other industries
determine multiple environmental, economic and social roles of agriculture (including crop
production, animal husbandry, forestry and fisheries) in all countries, both developed and
developing ones, as well as ifs multi-functionality; including its contribution to rural
development. This is clearly highlighted in the numerous contributions included in these
Proceedings alongside the challenges that agriculture sector is facing and the negative
impacts of industrial agriculture on the environment.

I do believe that the research results reported here will be significant in the
dissemination of knowledge to the wider audience about the importance of agriculture as a
strategic sector in many countries.

AGROSYM 2016 made an important contribution to the agriculture theory,
knowledge and practice in different areas. During the four-day symposium on October 6-9,
2016, over 1100 contributions were presented (either as oral or poster presentations) to mare
than 1000 participants representing 78 countries.

The Proceedings comprise an edited selection of the papers submitted to the
symposium. Each paper included in the Proceedings was positively reviewed by referees.

AGROSYM 2016 was made possible through the commitment and contributions of a
wide range of partners and sponsors. Many thanks to all authors, reviewers, session
moderators and colleagues for their help in editing these Proceedings. Special thanks go to all
co-organizers for their unselfish collaboration and comprehensive support.

East Sarajevo, 05 October 2016

Prof. DuSan Kovadevic, Faculty of Agriculture, University of Belgrade

Proceedings Editor in Chief — President of the Scientific committee of AGROSYM 2016
’"_j “‘1//" E s }
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IRRIGATED FOOD SYSTEMS IN MARADI, REPUBLIC OF NIGER: A
COMPARISON BETWEEN OPERATING ACCOUNTS

Ludovic ANDRES", Lawali DAMBQ?, Sambo BODE?, Awal BABOUSSOUNAZ, Martha
POPULIN’, Boubacar YAMBA?, Philippe LEBAILLY'

{Department of Economy and Rural Development, University of Licge — Gembloux Agro Bio Tech, Belgium
2Department ofGeography, Abdou Moumouni University of Niamey, Niger
3IFAD Couniry Programme, (Programme de Développement de I’ Agriculture Familiale),Niger

Abstract
In Niger, mostfood systemsare based on pluvial crops (millet, sorghum and
cowpea).However, during the last decade, agricultural policy and technical and financial
partners focused on increasing the productivity of irrigated food products. The region of
Maradi, located in the Centre-South of Niger, is an area traditionally dedicated to agriculture.
Some parts of this region are particularly adapted for irrigation, especially the Goulbi of Kaba
and the Goulbi of Maradi valleys.The goal of this study is to establish the socio-economic
situation of the main irrigated food productions, based on the following indicators; (i) the crop
management technics used; (i) the results of the operating account; and (iii) the comparison
between the village and the adoption of new technic (farmer field school). This paper is based
on direct surveysconducted in three areas of the Maradi’s region: Soumarana (commune
ofSafo, department ofMadarounfa); N’Yelwa (commune ofMadarounfa, department
ofMadarounfa); Madarounfa (commune ofMadarounfa, department ofGuidan Roumdji). The
software used is Minitab and Excel. The results highlighta good perspective for the irrigation
system but this food system is conditioned by the petroleum price and some other input
(fertilizer and seed). The operating accounts show that irrigation is a non-negligible income
source, which increases the resilience of the farmers.

Keywords: Maradi, irrigated food system, operating account.

Introduction

The Maradi’s Region located in the center of Republic of Niger is characterized by a rainy
agricultural food system. Nevertheless some valleys, Goulbi N’Kaba and Goulbi of Maradi,
are in favor of irrigation food system (Issaka M., 2001; Andres L. and Lebailly Ph,, 2013). In
Maradi, the population is mainly rural and represented 3.3 % of total Nigerian population
(KarimouBarké M. et al., 2015). The spatial evolution is characterized by a forest decrease in
favor of an agricultural land increase (Mahamane A., 2001). During the last decade,
agricultural policy and technical and financial partners focused on the increase of productivity
of irrigated food products. The irrigable land in the Maradi’s region is estimated by
KarimouBarké M. et o/, 2015, This study identifies four irrigable areas: the Goulbi Maradi;
the Goulbi N'Kaba, the Tarka valley and the flooding areas. The fossil valley (N’Kaba and
Maradi) represents 33,576 hectares (ha) and 217,174 ha respectively. The Tarka Valley,
located in the North of the department, is 150,002 ha. Finally, the flooding arcas are defined
by the temporary and permanent pond and their environment as the Madarounfa Lake. This
area represents 102,922 ha (KarimouBarké M. et af, 2015). The study’s area located on the
Goulbi Maradi is divided in 3 areas: Soumarana, Madarounfa and N’ Yelwa in the commune
of Safo and Madarounfa (Figure 1).
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Figure 25.Location of the study’s areas in the Maradi Region

Material and method

This paper was realized by an indirect survey in three irrigated aveas. The survey tries to
answerthe question about a socioeconomics® status, a characterization of farm; the factor who
corpose the operating account. In fact, the goal is to demonstrate the economic aspect of the
irrigated food system. It was realized during November 2015 but also during Januvary and
February 2016. These periods are equivalent to the irrigated season: September to November;
December to February. The questionnary is composed in three parts: socio-economic
characteristics;irrigated production; project factors (farmer field school). Forty farmers
located in three different areas on the Goulbi Maradi did participate: Soumarana (15);
Madarounfa (11); N'Yelwa (14). The survey is an exploratory phase. The number of
interviewed farmers varied in function of the area: fifieen for Soumarana; fourteen for
N’Yelwa; eleven for Madarounfa. The variation did not affect the analysis because the
number of farmers is very low and the main goal of this study is to consider a preliminary
analysis of the irrigated food system. This preliminary study is linked and integrated to a
partnership with International Fund for Agricultural Development (IFAD) and two research
centers (University of AbdouMoumouni in Niamey and University of Liege Gembloux Agro
Bio Tech). This research tries to establish the impact of the agricultural intensification.

Results and discussion
We observed that only two agricultural chiefs are female and one agricultural chief is Kanuri
whereas the other chiefs are Hausa and male. There is no big difference between the three
areas. The average age of the sample is 43 years old. The area is smaller than below 1 hectare
(0.88 ha). The member’s number per houschold is estimated to 11 members and the work
force is 2 farmers.

Table 18 : Socio-economic characteristics
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Location Age | Area | Member | Agricultural worker

Soumarana 431 0.97 9 2
N'Yelwa 38| 079 12 2
Madarounfa 481 0.89 12 3
Mean 43 0.88 I 2

The distribution of rainy and irrigated areas in each domain is different. The farmers of
Madarounfa have more rainy areas (36 %) than them irrigated areas (36 %), while Soumarana
and N’Yelwa present a balance between the rainy and irrigated area (Figure 2). In average,
they area of Soumarana practiced the irrigation since 22 years old. N’Yetwa and Madarounfa
practice respectively the irrigation since 16 and 8 years old. In average, the Soumarana’s
farmers have two plots whereas the two other areas are constituted by only one plot. The
average of imigated arcas arerespectively estimated to 0.95 (Soumarana); 0.79 (N"Yelwa);
0.89 (Madarounfa).

100%
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B Rainy # [rrigation

Figure 26 : Distribution of the rainy and irrigated arca in a farm

Usually, the way to acquire land is by legacy or legacy adds with another mode such as
purchase, loan and rental. Only 25 per cent of the farmers has land tenure to prove the

property,

Purchase
and rental
3%

Inheritance
and loan
3%
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Figure 27 : Distribution of the transmission method

The operating accounts are calculated with the fees and the estimated income. The fees
assemble the cost of seed, phytosanitary products, fertilizers, worker force, irrigation
maintenance and usage fee. The income has been estimated with the farmer and regroups the
estimated income per campaign. In the first time, we would like to develop the operating
account per product but some costs were used for all production during the irrigated
campaign. The fuel is the first charge concerning for the irrigated food system and is due to
the introduction of motopump in this system. The second and third principal feesare the
fertilizer and the seed. Before the last decade, the fertilizer and the phytosanitary goods were
produced by the Nigeria Market but actually, most of the farmers buy them in the Maradi’s
market. According to this observation, the benefit of the irrigated activitics depends on on the
price of the fuel (fipure 4).

Distribution of charge for the irrigation food system

B Fuel

B Seed

& Phyto

& Fertilizer
& Work force

& Maintenance

Figure 28. Distribution of charges for the irrigation food system
Each farmer from each village has presented a benefit per campaign. This average of benefit
has beenestimated to 412 euros in Soumarana; 377 euros in N'Yelwa and 582 euros in
Madarounfa (table 2).

Table 19. Charge and income of each studying area

Charge Income Benefit

Soumarana 134,543 444,600 270,057
N'Yelwa 98,025 343,161 247,136
Madarounfa 112,227 493,855 381,727

The comparison of mean has been established to distinguish the difference between the
targeted villages. The variance and normality test confirm the possibility to realize the test of
equality of mean. The results in Figure 5 show a significant difference between the level of
the income and the benefit in function of the village.
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ANOVA Tabla*

Sum of
Squates df Mean Squarg F Sig,
Incorne *Village  Beiween Groups  (Combined) 386675,508 2| 193337,754 4,380 ozt
Within Groups 1632130,866 37 44138,672
Total 2018808,375 38
Benefit*Village  Bebween Groups  (Combined) 293182 568 2 | 146091,284 3233 061
Within Groups 1672032807 37 45190,076
Total 1984215,37% 34
Charge *Village  Bebwesn Oroups  (Combined) 9.639E9 2 4916E0 2597 088
Wthin Groups 7094510 37 1,893E8
Tetal 7,987E10 3g

&. The grouping vatiahle Village s a string, so the test for Hinearity tannot be eomputed.

Figure 29 : Comparison in function of the village

We compared the fees, the income and the benefit regarding to the activities of the farmer
field school. Two activities are evolved with the charge, income and benefit. Those concern
the visit of the Farmer field school and the support advice. The comparison of means is not
significant for the advice and the farmer field school. But all farmers of the enquiry need a
farmer field school and the indirect impact of the project is perhaps the causes of this non-
difference between the beneficiaries and the non-beneficiaries.

Conclusion

in conclusion, in the Maradi’ region, the irrigated food system presentsan interest to ensure a
food security and a better income. The impact of the IFAD project is not clear, especially for
the quantitative data (income, benefit). But the qualitative analysis demonstrates some impact
of the project, especially for a crop management technic and the purchase of good fertilizer
and phytosanitary, and improved seeds. The comparison of means is largely affected by the
indirect impact. In fact, some non-beneficiary’s farmers have adopted some innovation
because the transfer is linked by the observation and discussion between the farmers,
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