
 

 
 

 

PROGRAM FOCUS FOR 2017:  

“SUSTAINABLE LAND RESOURCES MANAGEMENT AND FOOD SECURITY” 

Projects 

1. Development of land information system for sustainable land use    

a.  Soil survey of Ifelodun, LGA, Kwara State - 

    b.     Development of web user interface for dissemination of soil information to end user 

2. Deployment  and Training On The Use Of Soil And Water Management Technologies 

3. Integrated nutrient management and production systems 

a.Compost fortification for effective soil fertility management and crop production 

b.Restoration of soil quality in degraded soil using legume fallow 

    c. Integrated management of plant residues for maize production and their effects on soil 

        chemical properties in southwest Nigeria 

4. Soil conservation strategies and adaptation to climatic variabilities 

a. Soil Erosion Control And Slope Stabilization Of Cassava Plots Established By Fgn/Ifad 

Under Value Chain Development Programme (Vcdp) In Conjunction With Farmers’ Groups 

In Bida, Katcha And Wushishi Local Government Areas Of Niger State. 

b. Evaluating Rainfall Distribution Pattern In Selected I.A.R.&T Stations Under Increasing  

Climate Change And Variability 

6.  Laboratory activities 
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ntroduction - The Land and Water Resources Management Programme anchors the Institute of 

Agricultural Research and Training (IAR&T) national mandate for soil research. Hence, the 

Programme is saddled with the responsibility to conduct and coordinate research for the 

development of improved soil management technologies in all agro-ecologies of the country. The 

programme has inaugurated the proper coordination and coordinators from the six geopolitical zones of 

the country. Thus, we have been involved externally founded projects at national and international level. 

Moreover government agencies and private farmers have relied on our services for soil survey and land 

evaluation, land use management, and agro chemical testing/validation.  

The objectives of the Programme include: 

i. To conduct and coordinate research on efficient use and management of land and water resources 

for agricultural production, 

ii. To characterize and classify Nigeria soils for agricultural production and land use planning, 

iii. To provide national guidelines on land and water use management, 

iv. To develop and provide low cost and efficient technologies for control and monitoring of soil 

erosion and land degradation, 

v. To provide advisory services and recommendations for appropriate soil management practices to 

farmers, farm machinery operators, agricultural institutions and industries, in soil surveying and 

land evaluation, soil testing, training, and laboratory analyses of soil, plant, fertilizer, rock and 

water samples, and 

vi. To develop efficient and effective techniques to solve irrigation, land clearing and tillage 

problems. 

In the year under review the programme has made impact again at local, national and international levels. 

In order to key into Green Alternative Agricultural Promotion Policy of the Federal Government, the 

programme carried out projects with major thrust on sustainable soil management for crop production. 

These include: deployment and training on the Use of Soil And Water Management Technologies in land 

degradation ravaged zone in Anambra state, Soil survey of soils in Ifelodun LGA in Kwara state, 

Compost fortification for effective soil fertility management and crop production, restoration of soil 

quality in degraded soil using legume fallow and Integrated management of plant residues for maize 

production and their effects on soil chemical properties in southwest Nigeria 

 Other major research thrust includes analyses of meteorological data for effective predictions and local 

monitoring of climate change. 

The program rendered advisory services to farmers and companies for soil survey and land management 

which is an indication of farmers’ awareness of importance soil analyses to successful crop production.  

Moreover agro chemicals and organic fertilizers were validated for companies looking for market for their 

products in Nigeria. 

I 



International impact was made through West Africa Soil Health Consortium of which the Institute hosts 

the Southern node where stakeholders (Extension agents, Scientists, Farmers, credit providers, policy 

makers) were trained on the use of ISFM protocols in the South South region.  The consortium has 

continued to make impact through the trained farmers that have continued in ISFM practices in the 

various states. The program has continued to be part of the implementation of pillar 4 and 5 activities of 

Global Soil Partnership, an FAO initiative. The program coordinated International Year of Soil 

celebration for south western Nigeria which was carried out with great success. The program also hosted 

Soil Science Society of Nigeria between 12
th
 and 17

th
 of March 2018 with a landmark success.  

It is my pleasure to use this opportunity to appreciate the support of the Institute’s Management team, 

scientists, technical, administrative staff in the Programme and our colleagues in other Programs/Units 

who worked with us.  I thank all for their absolute commitment and perseverance. We pray for more 

opportunities to promote sustainable land use in 2018 and fulfill the mandate for soil research in Nigeria. 

DR (MRS.) O. T. ANDE 

Head, Land and Water Resources Management Programme 

 

THEME 1: DEVELOPMENT OF LAND INFORMATION SYSTEM FOR NIGERIA 

 

Background - There is an urgent need to develop reliable land resources information system to enhance 

sustainable land development and food security in Nigeria. Lack of adequate information on land 

resources has led to land degradation, loss of prime land, poor yield, poverty and recently cultivation of 

marginal lands. The programme has commenced mapping the soils in Nigeria to greater details for 

effective management. Twelve LGAs have been mapped to date.  

Justification 

The Institute has national mandate for soil research, hence it is expected to be an archive of soil 

information in Nigeria. Data from previous soil surveys were in analog form and were not geo-referenced, 

hence vast information are being lost. There is a need for geo-referenced data to make possible collation, 

monitoring, update, prediction, planning and effective inputs management. Therefore the focus is on 

systematical production of soil maps in selected representative areas in the agro-ecological zones in the 

country with accompanying soil data in GIS environ.  

Activity1: Inventory of Land Resources in Ifelodun, LGA, Kwara State.   



Objective 

 Mapping of soils of Ifelodun LGA in order to make appropriate site specific recommendations for soil 

conservation and soil fertility management for optimum crop production 

Study Site - Ifelodun local government area in Kwara State is located in the north-central part of Nigeria. 

The LGA is situated between latitudes 8° 20′ N and 9° N, and longitudes 4° 40′ E and 5° 20′ E. Its 

headquarters is in the town of Share. It has an area of 3,435 km². It is an agrarian society producing arable 

crops such as maize, yam, millet cassava and rice.  

CLIMATE 

 The Climatic condition of Ifelodun LGA and its environs fall within the warm-humid tropical climate region where the wet 

and dry seasons are noticed prominently in the area. The dry season is between November and February while the rainy 

seasons are mostly between April and October. Ifelodun local government has minimum temperature ranges from 

21.1 – 25.5
0
c, while the maximum temperature ranges from 33.8-36.4

0
c. The area has a total annual 

rainfall of about 1116 mm with about 202 days of growing season. The relative humidity of the area is 

between 56 to 86%. 

 

 

TOPOGRAPHY 

 The topographic features are unique. Within the north-eastern portion is a prominent relief which is an elongate Granite ridge 

that stretches from Share to Yikpata. On the eastern side of the area are the Quartzite ridges which are of lower elevation of 

about 298 m. it has long connecting slopes with seasonally rivers at the valleys. 

BRIEF GEOLOGY OF SHARE 

 Share is underlain by precambian basement complex rocks of Northern Nigeria. Several part of Africa is underlain by 

crystalline basement complex rocks. The major types of rocks in Share are fine to medium grained granite rocks and migmatite 

rich on ferro-magnesium minerals.  

VEGETATION 

Generally, wild cash crop trees such as locust bean trees, shea butter, cashew, orange, mango trees among 

others are spared so as to serve as complimentary source of income to the household of farmers especially 

during off – season period. 

https://en.wikipedia.org/wiki/Share,_Nigeria


LAND PREPARATION 

Traditionally, agricultural land clearing is predominantly done during dry season. This approach, 

depending on prevailing circumstances in terms of dryness of the vegetation and of course the interest of 

farmers may include setting the vegetation on fire to burn off all dry matters. 

The leaves of trees and shrubs withered and these are then manually removed either by cutting down or 

digging to uproot them depending on the size and type of tree. Minimum tillage is predominant. 

Methodology:  

Base map was produced based on DEM, drainage and geomorphology to guide field mapping. Free 

survey method was employed since the savanna environs made possible visibility of the terrain. Eleven 

soil profile pits were dug for description of macro-morphological and soil characteristics. The soil profiles 

were described according to the FAO guideline (2006). The soil characteristics and morphological 

properties were described for each of the identified horizons (layers) in the profiles. After the description 

of the sites and soil profiles, soil samples were taken from each of the soil profiles for laboratory analysis. 

Replicate of soil core samples for bulk density and saturated hydraulic conductivity determination were 

taken from each of the horizons of the soil profiles using Grossman and Reinsch (2002) and Hillel (2004) 

methods. Soil samples were collected in clusters on each mapping units for nutrient mapping based on 

land use pattern. The samples are being processed for laboratory analyses. Soil map of the area was 

produced at a scale of 1:250,000. 

Highlights of results  

Four transects were accessed in the local government between Share and Igbaja environs which are within 

Oyi water shed. This represents about 1600 km
2
 of the LGA. 

Pedogenic processes 

The soils on Obadare transect at the north -west region of the LGA are characterized by soils formed from 

ferro-magnesium rock such as biotite schist, fine –medium grained granite rich in basic minerals. These 

have weathered to soils of heavy to medium texture rich in minerals. Hence farmers generally do not use 

fertilizers since the soils have constant supply of minerals from cambic horizon below. At the eastern 

side, metamorphosized feldspar rich pegmatite and feldsparthic schist were common. These weathered to 

soils of medium to heavy texture. The major factor influencing soil formation includes various geology, 

climate and geomorphology.  Pedogenic processes include ferruginisation, desilication, decomposition, 

synthesis humification and lessivage. These processes have resulted to formation of soils with 



accumulation of sexquioxides, hard pan, accumulation of clay in B horizons and formation of geothitie 

with or without formation of iron stones and concretions.  

Soil characteristics: 

The soils were unique and some did not well correlate with soils of savanna mapped by Murdoch et al 

(1957). Hence new soil series are being proposed after detailed soil analyses. 

The soils at Obadare transect with basic parent rocks have features similar to Kolo series proposed by 

Murdurch et al due to presence of wethered boulder which differentiate if from Majeroku and  Araromi 

series. At the middle slope, the concretional soil was similar to Woro series with many unindurated iron 

pan. The lower slopes were fairly deep with yellowish brown color and mottles. At upper slope of Oyi to 

Oke ode transect, the concretional soils occupies the summit and upper slope positions, while  Ogboro 

series occupies the middle slope, lower slope by Kishi series formed probably from biotite gneiss and 

schist. Amodu series occupies upper slopes toward Igbaja with deep, red and light textured soil. The 

parent material is quartz schist with some band of amphibolites (Murdoch et al, 1957). This was identified 

on the field.  Further classification will be done after full soil analyses. 

The drainage, soil map and soil descriptions are presented in the map below: 

 

Figure 1: Soil map of Ifelodun Local Government Area. 

Obd 1--- Kolo series;  Obd 2— Kolo series  

Obd 3—Woro series;  Obd 4—Ogboro series 



Obd 5—Kishi series ; OY 1 (6) --- Iregun Series (7) Woro series , Okd 2 (8)—kishi; Okd 3(9); Gbemi; 

Okd 4(10)---Ogboro Okd5(11)—Amodu series; H__Hills. 

 

Activity 2: Development of web user interface for dissemination of soil information to end user 

Background: There is need to make information 

available for end users for sustainable land use. 

There are lots of soil information available in the 

institute that need to be made available for 

agricultural development. Making information 

accessible is the major challenge to development 

apart from development of information. This 

will also serve national soil database for 

repository of national soil information. 

Presently, the programme has digital soil 

data/maps in 13 LGAs (Fig 1).  

Objective: 

Spatial presentation of soil information 

Credible on-line soil information for soil 

management 

Creation of Web Spatial Decision Support 

System user interface 

Creation of mobile android platform to access 

soil information by end users 

Methodology 

The web user interface was designed using the 

macromedia dreamweaver 8.0, macromedia 

flash 8.0 and macromedia fireworks 8.0 web 

programming and design software. The web 

spatial decision support system user interface 

include menus, graphical maps, control buttons 

and form input. These interface utilities when 

completed will be able to execute selections, 

input data and map displays and queries, usually 

using HTML tags, Java Applet, JavaScript and 

other internet protocols. User inputs are 

submitted to the web server through the HTTP 

protocol, and jobs requested by the client are 

implemented through internet interface 

applications. 

The user home page has been designed to have 

clickable, highlight table, mouse over and drop 

down functions. The home page menu 1 consists 

of the following bars: home, soil information, 

environmental data and policy issues. At the 

middle or center of the home page, dynamic 

clickable administrative map of the state will be 

posted. The LGAs soil units will be assigned 

distinct color and clickable functions 

incorporated so as to enhance interactivity of the 

website with the users. 

Progress Report  

The Nigeria National Soil e-Portal has been  

designed as an online source of soil information 

and knowledge on the different components and 

aspects of soils and the value and importance of 

this vital and finite resource for policy makers, 

development planners, soil scientists, 

agricultural extension officers, students and 



other practitioners.  The web is being hosted on 

the Institute web site and can be accessed 

through  https://iart.gov.ng/. The e-portal was 

designed to showcase the various locations 

across the country where we have carried out in 

depth research on soils. For example the site 

studied in Katcha can be accessed through  

https://iart.gov.ng/katcha_nigerstate/. 

The portal is satellite and digital imagery 

enabled, powered by Google maps and Google 

Earth. It highlights the different areas and 

locations across the country where we have 

worked. The next phase is to increase the 

capacity of the hosting space to accommodate all 

locations we have worked. 

 

Fig1: Map showing 13 LGAs covered by the 

programme 

 

Theme 2: Training Workshop on Sustainable 

Land Use Management 

Introduction - Despite the existing conservation 

measures for management of forest resources, 

uncontrolled and careless deforestation, 

continuously leads to accelerated soil erosion 

and land degradation. Population pressure, 

coupled with friable nature of soil have also 

aggravated gully erosion problem in the seven 

local government areas (Anambra East, 

Anambra West, Ayamelum, Ogbaru, Onitsha 

North, Onitsha South and Oyi) assessed. The  

affected areas suffered gradual removal of 

uniform depth of soil or gullies which cut deep 

down slope. 

In view of the above, a training workshop was 

organized to address the major challenges 

limiting the productive capacity of the soils and 

to increase the potential of the people to create 

wealth from land resources. One hundred and 

six stakeholders were trained from the  7 LGAs 

with full media coverage. 

The objectives of the training were to: 

1. bring information on status of the 

soils in Anambra North Senatorial 

District ((Anambra East, Anambra 

West, Ayamelum, Ogbaru, Onitsha 

North, Onitsha South and Oyi LGAs) to 

the stakeholders to achieve 

sustainable land management and 

prevent further land degradation; 

2. train stakeholders on how to create 

wealth from land resources; 

https://iart.gov.ng/
https://iart.gov.ng/katcha_nigerstate/


3. improve knowledge and skills of 

stakeholders in identifying the 

causes, menace and strategies to 

control soil erosion and flood 

management in the area; and  

Methodology - The training was preceded by 

reconnaissance survey to identify problems/ 

challenges of land use and management in 

Anambra North senatorial district. Sequel to the 

identified issues, the training was patterned to 

address the challenges and problems of farmers 

and other stakeholders in the communities. The 

training centered on eight (8) major foci which 

were adequately delivered by scientists with 

core capacity in each area. They include: 

1.Overview of land degradation challenges 

from the  LGAs   

2.Sustainable land use/management  

3.Soil conservation and erosion control  

4.Flood control and water management for 

irrigation  

5.Soil fertility management and organic 

fertilizer production  

6.Importance of afforestation in mitigating 

erosion and soil degradation  

7.Production of value-added products from 

wood waste and bamboo culms (waste to 

wealth creation)  

8.Role of extension in land  resources 

management  

Training Programme 

The practical training programmes included 

the following specific technologies: 

1.Fertility management – The use of 

organic based fertilizers with mineral 

fertilizers were advocated.  The methods 

of production of organic fertilizers using 

the PACT principle was discussed. 

Simple demonstration on production of 

manure was carried out during the 

practical session 

2.Erosion Control – Causes of erosion in 

Anambra North Senatorial District were 

identified.  This include flooding, bush 

burning, deforestation, construction of 

roads and houses without adequate 

provision for embarkment and 

sometimes, wrong farming systems. The 

use of Vetiver Grass Technology and 

some other soil conservation 

technologies were discussed while 

practical method on how the technology 

can be adapted was communicated as 

well. 

3.Flood Management – Flooding is a 

major problem in lowland soils of 

Anambra North Senatorial District. The 

flat nature of the land and friability of 

the soils contribute to issues of flooding. 

The optimal monitoring and 

management of soil moisture and the use 

of surface drainage principle were 



discussed as panacea to issues of 

flooding especially in the lowland areas. 

4.Afforestation – The reasons for tree 

planting and the kinds of tree species 

that can thrive in Anambra North 

Senatorial District were discussed. The 

planting procedure for sustainable 

afforestation was also demonstrated. 

5. Waste to wealth creation – Utilization of 

forest in a sustainable way by producing 

value added products through waste to 

wealth was discussed.  

Conclusion - The training programme created 

an avenue to deploy the on-shelf 

technologies directly to the beneficiaries. 

The event brought the scientific efforts to 

the point of meaningfully impact on the 

farming practices and activities of the 

farmers. The training also enhanced the 

capacity of community leaders who are in 

the position to disseminate relevant 

technologies received to other members of 

the communities. 

     

Group photograph and cross section of participants during the training 

 

THEME 2: INTEGRATED SOIL FERTILITY MANAGEMENT 

Activity 1: Compost fortification for effective soil fertility management and crop production  

Background/Justification - Compost is an organic matter that has been decomposed and recycled as a 

fertilizer and soil amendment.  Compost use is one of the most important factors, which contribute to 

increased productivity and sustainable agriculture. In addition, compost can solve the problem faced on 

farmers with decreasing fertility of their soil. Compost although effective in increasing most of the soil 

physical properties such as improving the aggregate stability, increasing the water holding capacity 

among other properties has its limitation in supplying all the nutrients needed in the soil for plant growth. 



Sulphur has been observed to be a key nutrient for increased maize yield and analysis of swine dung was 

discovered to contain adequate amount of sulphate and therefore will be a good source for fortification of 

compost. In order to establish a known rate and combination of the manures for a sulphur rich organic 

fertilizer, there is a need to carry out trials that will result to a good recommendation package that will 

contain the essential elements especially S. Therefore, this study was based on organic fortification of 

compost using swine slurry as a source of Sulfur.  



Goal: Improving compost quality to enhance balance nutrient supply for crops.  

 

- Objectives 

- To evaluate the effect of compost fortified with swine slurry on performance of maize 

- To determine the different rate of Sulfur fortification for appropriate recommendation. 

 

Methodology 

The field was subjected to factorial split-split plot experiment with a sub-plot size of 2 x 2 m. Swine dung 

which is known to contain high sulphur (used as fortification) was applied at the rate of 64, 32 and 16 S 

kg ha
-1 

at varying soil levels demand (low, medium and high), and likewise other organic materials with 

nitrogen content applied at 120, 60 and 30 N kg ha
-1 

were  - Verticompost (1.65 kg, 825 g, 555 g), 

Cassava based compost (1.85 kg, 1.1 kg, 925 g), Poultry manure (1.65 kg, 825 g, 555 g), Swine dung (2.8 

kg, 1.4 kg, 555 g). NPK 20 – 10 – 10 (as control) was also applied at rate 60 N kg ha
-1

.   That is the 

different organic sources were the main factor while S in swine dung applied at three (3) rates was the 

second factor superimposed on the main factor and NPK 20-10-10 was used as a reference. Maize 

(SWAN-1) was used as the test crop with 50 x 75 cm spacing. Pre-planting and post-harvesting physical, 

chemical and biological properties of soils were determined by standard methods. 

Harvesting was done after drying, and the 

weight of the grain determined after.  

Highlight of results 

The combination applications of Swine dung-

Verticompost at 32 kg S ha
-1 

and 60 kg N ha
-1 

produced highest number of maize leaves 

together with poultry manure alone at 60 kg N 

ha
-1

.  

Swine dung-Verticompost combination at 64 kg 

S ha
-1 

and 30 kg N ha
-1 

brought effective increase 

in maize cob weight, and improved grain weight 

of 3.1 t ha
-1

. 

Conclusion 

The experiment is still on-going. However, out 

of all the organic fertilizer evaluated, combining 

Verticompost with swine dung was observed to 

give better crop performance and yield as 

compared to when swine dung was combined 

with poultry manure and cassava-based compost 

 



Activity 2: Restoration of soil quality in 

degraded soil using legume fallow 

Population increase is a challenge of soil 

degradation especially in Nigeria. Farmers are 

concerned on how to keep their soil in good 

condition because soil quality has a direct 

impact on crop performance. There are practical 

methods of management and maintenance of soil 

processes and characteristics, which eventually 

affects soil quality as well. The most effective 

way is to provide enough soil organic matter, or 

soil organic carbon pool. Planting of leguminous 

cover crops is one of the ways of protecting and 

maintaining organic matter in the soil, fixing 

atmospheric nitrogen and improving the overall 

quality of soil for sustainable land use. 

Introduction of legumes has always been 

advocated for in cropping systems but there is 

need for species that can rapidly enhance soil 

quality. 

Objective: This study aim at assessing the 

potentials of some legumes (local and imported 

spp) in restoring quality of degraded soils over a 

three year period. 

 

Brief methodology: 

•Location: The experimental site is on a 

degraded land in IAR&T. 

•Soil type of the experimental site was identified 

as Ibadan series. 

•The experiment was laid out in a randomized 

complete block design with six treatments 
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Fig 3: Effects of swine dung and verticompost on some maize 
yield (t/ha) parameters  

Swine dung @ 0
Verticompost @ 30
Swine dung @ 16
Verticompost @ 30
Swine dung @ 32
Verticompost @ 30
Swine dung @ 64
Verticompost @ 30
Swine dung @ 0
Verticompost @ 60
Swine dung @ 16
Verticompost @ 60
Swine dung @ 32
Verticompost @ 60
Swine dung @ 64
Verticompost @ 60
Swine dung @ 0
Verticompost @ 120
Swine dung @ 16
Verticompost @ 120



(Lablab, Iron and clay cowpea, Sesbiana, 

Mucuna, Cajanus cajan and natural fallow as the 

control). 

•The plot size is 3m X 3m with three replicates 

making a total of 18 plots. 

•The growth of legumes, biomass and all other 

agronomic parameters were assessed and 

monitored.  

•Soil quality indicators including the physical, 

chemical and biological activities were also 

assessed periodically. Initial soil properties prior 

to fallow : PH,5.86; Soil Organic Carbon, 1.11 

(%);Ca cmol/kg, 2.61; K cmol/kg, 0.18; Na 

cmol/kg, 0.17; Mg cmol/kg, 0.93; T.N (%), 0.06. 

 

Highlight of Results 

Table 2 shows the effect of length of fallow on 

selected soil properties. 

 For pH, no significant difference occur 

in the three years 

 For exchangeable Ca and K, there were 

significantly different between year 

2014 and 2015 and no difference 

between 2015 and 2016. While 

significance differences were recorded 

in the three years for Mg and Na.  

 For soil respiration, there was no 

significant difference between year 

2014 and 2015 but a significant 

increase in 2016. 

 For Organic Carbon and Total 

Nitrogen, significant differences 

occurred in all the years.  

 There was significant increase from 

2014 to 2015 for organic carbon and 

Nitrogen and significant decrease by 

2016. 

 

Conclusion 

Organic Carbon which is a sensitive 

indicator of soil quality that can 

influence other indicators started 

reducing by the third year. This 

could be due to the fact that some 

legumes start drawing nutrients from 

the soil after the second year rather 

than adding. Exchangeable Ca and 

Mg also reduced and this could have 

been due to Ca and Mg being 

required in pod formation by 

legumes. This further buttress the 

depletion of nutrients in the soil as 

against its accumulation in the 

legumes evaluated. Therefore, it is 

recommended that these legumes be 

ploughed in after being on the soil 

for a year and cropping should 

follow rather than being left on the 

soil for longer term.  

Table 1: Effect of length of fallow on selected soil properties 



Treatments  pH(H2O) Cacmol/kg 

K 

cmol/kg 

Na 

cmol/kg 

Mgcmol/kg 

OC 

(%) 

T.N 

 (%) 

Soil 

respiration 

(CO2(mg)/s

w/t) 

2014 5.83a 2.889a 0.242b 0.1113c 1.231a 1.042b 0.0615c 0.557b 

2015 5.755ab 1.675b 0.502a 0.2889b 1.054b 1.694a 0.1244a 0.483b 

2016 5.647b 1.599b 0.529a 0.31a 0.597c 0.768c 0.105b 0.839a 

lsd 0.1363* 0.2031*** 0.058*** 0.02016*** 0.0597*** 0.0915*** 0.01625*** 0.2373** 

Letters followed by the same letters are not significantly different from each other *=(p<0.05); 

**=(p<0.01); ***=(p<0.001); NS= Not Significant. 

Table 2: Effect of different legumes fallow on selected soil properties 

Treatments 

pH(H2O) Cacmol/kg 

K 

cmol/kg 

Na 

cmol/kg 

Mgcmol/kg 

OC 

(%) 

T.N 

 (%) 

Soil 

Respiration 

(CO2(mg)/sw/t) 

Cajanus 5.676b 2.109ab 0.441ab 0.2299ab 0.895b 1.151abc 0.1099a 0.565ab 

Control 5.744ab 2.351a 0.417ab 0.2199b 0.841b 1.052c 0.0922ab 0.815a 

Iron & clay 5.668b 1.959bc 0.38b 0.2299ab 1.1a 1.089bc 0.0822b 0.676ab 

Lablab 5.758ab 2.004b 0.479a 0.2521a 0.883b 1.248a 0.1044ab 0.582ab 

Mucuna 5.709ab 1.702c 0.43ab 0.2432ab 0.879b 1.216ab 0.1011ab 0.424b 

Sesbiana 5.907a 2.203ab 0.399ab 0.2454ab 1.165a 1.251a 0.0922ab 0.696ab 

Lsd 0.1928 0.2872** 0.082 0.02851 0.0845*** 0.1295** 0.02298 0.3356 

Letters followed by the same letters are not significantly different from each other *=(p<0.05); 

**=(p<0.01); ***=(p<0.001); NS= Not Significant. 



 

Fig 1: Effect of length of fallow and different 

legumes on Soil Respiration 

 

Fig 2: Effect of length of fallow and different 

legumes on Soil Total Nitrogen content 

Activity 3: Integrated Management Of Plant 

Residues For Maize Production And Their 

Effects On Soil Chemical Properties In 

Southwest Nigeria 

Background - Sustainable soil management is 

desirable to promote profitable agricultural 

practices that respect the environment. This 

attaches great importance to the maintenance of 

soil structure, productivity, and biodiversity. It 

also involves the sound handling and utilization 

of plant/crop residues, manure that combines 

mulching as of sole applications, composting 

(integrative manure) and other management 

processes.  

The diversified agro ecological 

conditions that favor cultivation of major food 

crops possess limiting factors for crop 

production. Almost 90 % of all organisms of our 

planet live in soil and ensure through 

interactions, the perpetuation of the life 

processes (Schmidt, 2010). Highly complex, 

well-coordinated symbioses between microbes 

and plant roots guarantee the virtually infinite 

flow of self-contained nutrient cycles by which 

almost no wastes are produced. 

The land degradation is particularly 

acute in parts of sub-Saharan Africa, where 

long-term overuse of soil and low, unpredictable 

rainfall are prime reasons for poor food 

production. Unless nutrients are replaced, soils 

become depleted, causing the yields and crop 

quality to decline (ICRISAT, 2009). Building 

natural capital in the use of natural ecological 

processes and resources to provide nutrients that 

sustain soil fertility and control weeds, farms 

can be more resilient against shocks and 

stresses, and be more productive. The potential 

of Integrated Residue Management to increase 

yields and farmers’ incomes sustainably is 

considerable in developing countries and in 

those areas faced with degraded soils, lack of 

capital and or low product prices (Organic 

Research Centre, 2015).   
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Soil nutrient mining has been observed to be 

widespread, resulting into land degradation and 

low crop productivity. A focus has been on the 

impact of adoption of new technologies in 

increasing farm productivity and income 

(Hayami and Ruttan, 1985). Therefore 

increasing maize productivity in Nigeria is of 

urgent necessity and one of the fundamental 

ways of improving food security. To attain 

sustainable production, there is need for an 

holistic approach involving nutrient recycling 

through effective management of crop residue 

with the overall aim of increasing yield  

Overall objectives: Effect of Integrated Residue 

Management in Maize Production 

Specific Objectives/Activities: 

 To examine the effects of feedstock types 

on agronomic quality of composts and 

biochars applied to soil for maize growth in 

the screen house. 

 To examine and compare the residual 

effects of organic materials on soil 

properties and growth performance of 

maize in different soil type fields. 

Methodology 

Stage 1: Materials collection and 

preparations of biochar and compost 

The organic materials – Neem prunings, 

Panicum grass, Sawdust, Cassava peelings and 

Maize stovers were collected across Oyo state. 

Each material was air dried and pyrolysed into 

biochar, and composted with Swine dung 

separately. These materials constituted the 

treatments which include Compost, Biochar 

(Pyrolysed), and Integrated Compost and 

Biochar.  

Stage 2: Soil sampling and collections  

Soil samples were taken from different 

sites/locations based on their soil series and 

vegetation. Same soils were used in the screen 

house and field experiments. A stratified random 

sampling approach was used to obtain samples 

at geo-referenced points on each sampling sites, 

and these was bulked to form composite samples 

for each location for laboratory routine analyses.  

Stage 3: Laboratory analysis 

Microbial indicators: Microbial biomass 

carbon, nitrogen and phosphorus, potential 

mineralizable nitrogen, microbial 

counts/diversity, and soil nitrates were analyzed 

following standard procedures. 

Chemical indicators: pH, organic carbon and 

nitrogen, electrical conductivity, extractable 

macronutrients, micronutrient concentration, 

CEC and cation ratios were analyzed following 

standard procedures.  

Physical indicators: Particle size distribution, 

bulk density, and moisture content were 

determined following standard procedures. 

Highlight of results 

The soil amendments enhanced availability of 

elemental nutrients and  their release for 



subsequent plant uptake as observed in the rate 

of conversion and turn-over from plant residues 

in technological advancement (carbonizing / 

pyrolyzing and composting) for soil 

amendments, which were effective with Cassava 

peels, Neem clippings and Sawdust.   

Conclusion 

The results so far shows potential of both plant 

materials and the animal source for increased 

nutrient availability and this is evident in the 

C:N ratios of most of the materials evaluated. 

However, Cassava peels, Neem clippings and 

Sawdust will easily mineralize nutrients as 

compared to other materials. 

Table 1: Elemental nutrient composition of plant 

residue materials used  

Plant 

residue 

materials 

OC 

% 

TN 

% 

Avail 

P  % 

K  % Ca 

% 

Mg 

% 

C:N 

Ration 

Na % 

Cassava 

Peel 

3.88 0.09 0.01 0.10 0.25 0.20 41:1 0.03 

Maize 

stover 

3.11 0.27 0.11 0.10 0.30 0.35 11:1 0.05 

Neem 

Clipping 

3.30 0.09 0.18 0.20 2.25 0.55 35:1 0.04 

Panicum 2.83 0.19 0.10 0.10 0.90 0.40 15:1 0.06 

Sawdust 3.29 0.10 0.06 0.02 0.70 0.25 33:1 0.06 

(Mean values) 

 

 

 

Table 2: Elemental nutrient composition of biochar 

organic materials used 

Biochar 

materials 

OC 

% 

TN 

% 

Avail 

P  % 

K  % Ca 

% 

Mg 

% 

C:N 

Ration 

Na % 

Cassava 

Peel 

3.97 0.21 0.92 0.30 2.15 0.80 19:1 0.08 

Maize 

stover 

4.58 0.20 0.86 0.17 0.60 0.65 21:1 0.10 

Neem 

Clipping 

9.33 0.20 0.56 0.30 2.55 1.20 46:1 0.07 

Panicum 1.13 0.22 0.60 0.27 1.85 1.30 15:1 0.07 

Sawdust 3.58 0.19 0.19 0.13 4.00 0.80 19:1 0.07 

(Mean values)  

 

THEME 4. 

Activity 1. Soil Erosion Control And Slope 

Stabilization Of Cassava Plots in Bida, 

Katcha And Wushishi Local Government 

Areas Of Niger State. 

Background - Soil erosion is a naturally 

occurring process that affects all landforms. Its 

negative effect on soil is worsened when it is 

accelerated by human activities thereby making 

the land surface extremely prone to erosion by 

natural forces. Therefore, topsoil needs to be 

appropriately managed to preserve its long-term 

value. Wherever reasonable and practicable, 

priority needs to be given to preventing or at 

least minimizing soil erosion on crop farm rather 

than allowing the erosion to occur and trying to 

trap the resulting sediment. Where this is not 

practicable, then all reasonable and practicable 

measures need to be taken to minimize the soil 



erosion at every stage of soil disturbance. For 

this reason, the Land and Water Resources 

Management Programme team of the Institute of 

Agricultural Research and Training, Ibadan, 

embarked on savaging the erosion prone cassava 

plots established by FGN/IFAD under Value 

Chain Development Programme (VCDP).  

The objectives of this activity was to use 

biological and physical methods to control and 

prevent soil erosion.  

Intervention sites 

The intervention sites cover Bida in Bida Local 

Government, Kataeregi in Katcha Local 

Government, Isako and Tangwagi in Wushishi 

Local Government Areasof Niger state. The 

soils are formed from sand stone except at 

Kataeregi which is a transition zone between 

sand stone and pre-cambian basement complex 

like coarse grain pegmatite gneiss rich in quartz. 

The landscape is rolling to undulating 

topography with simple to complex slope facets. 

The slope varies from 2- 8% across the sites. 

The texture is majorly sand at the surface except 

at Isako which varies from sandy loam to loamy 

sand due to more organic matter content. 

Causes of soil erosion 

• The structure of the soils for all the 

sites was loose with single grain soil 

particles hence, they are very 

vulnerable to erosion. This has 

increased the erodibility of the soils 

and loss of surface soils. In some 

areas sub soils have been exposed 

which will subsequently render the 

soils totally useless by formation of 

pan through redoximorphic actions. 

• The soil morphology reveals that the 

soils have low organic matter except 

at Isako. Addition of organic manure 

that would have strengthened the 

structure of the soil against erosion 

and also serve as store house for 

nutrients was missing. Application of 

only inorganic fertilizers for cassava 

production could not significantly 

boost production since the soils are 

too light textured  to hold nutrients 

(sandy to sandy loam). 

•  Apart from this, the terrain of the 

lands were such that will encourage 

erosion after little soil disturbance 

due to degree of slope which is as 

high as 8% in some location like 

Isako in Wushishi LGA.  

• The menace was more noticeable 

where land preparation was done 

haphazardly by ploughing along the 

slope instead of across the slope. The 

menace of soil erosion in Bida site 

was more pronounced as gullies have 

been formed in some parts of the 

cassava plots while many cassava 



plants have been removed by erosion 

(Figure 1). The situations were not 

different in other sites, although not 

as devastating as Bida site. 

• Uprooted trees left haphazardly on 

the farm land are also contributing to 

gully formation. Erosion channels 

take their origin around the felled 

trees creating gullies on the 

farmland.  

• Moreover effective soil depth in 

some areas at Kataeregi varies 

between 15cm and 55cm. Thus the 

tendency of exposing the subsoil is 

very high due to improper tillage and 

the characteristics of the soils 

aforementioned. 

Therefore, the timely intervention to control 

this menace will save the soils which is a 

non-renewable natural resources from 

irreparable degradation. However there still 

is need for proper land evaluation and 

effective soil management to avoid further 

degradation. 

Activities carried out 

1. A reconnaissance survey of the hot 

spots, where erosion has damaged 

both the soil surface and cassava 

plants, were carried out. The hot 

spots were identified while the 

probable cause(s) of the problem 

was/were taken into consideration 

for correction. 

 O  

Figure 2: Planting of vetiver grass slips across erosion paths  

 

2. Construction of ridges to block 

erosion path especially where tillage 

was done along slope direction and 

to serve as beds for vetiver slips. 



3. Establishment of soil erosion control 

measure by planting vetiver grass 

slips across the erosion paths and 

breakaway bunds (Figure 2) was 

carried out in all the sites to reduce 

the volume/speed of erosion. 

Inorganic and organic fertilizers 

were applied with clay slurry to 

enhance germination and 

establishment of the vetiver grass. 

4. Filling of controllable gullies at 

Kataeregi site. The gullies, which are 

still controllable, were obstructed 

with sand bags (Figure 3) to reduce 

erosion as well as to limit the actions 

of erosion on the site. 

   Summary and recommendation 

The damage done by erosion on the sites 

could have been moderate if necessary 

actions taking to prevent it. Apart from the 

fact that the structure of the soils in all the 

sites could not withstand the pressure 

imposed by erosion, the land preparations, 

in terms of land clearing and tillage 

operations, were not appropriately carried 

out. The construction of roads round the 

farm blocks especially at Bida site was 

done without consideration of the nature of 

the soil and the terrain of the land. This has 

however worsened the erosion situation as 

many gullies are linking to the boundaries. 

The farmers also left the cassava plots with 

weeds competing with cassava. This has 

prevented the normal growth of the cassava 

while the surviving cassava stands could 

not form the necessary canopy to shield the 

tops soil from erosion. Whereas in some 

locations, such as Bida and Isako the sub 

soils have been exposed due to removal of 

top soils by erosion. 

To forestall further degradation of the land 

for subsequent use the following 

recommendations are suggested: 

i. There is an urgent need to 

construct erosion chambers and 

putting physical structures such 

as boulders to stabilize the 

drainage channels which have 

turned to gullies and encroaching 

into the farm land especially at 

Bida site. 

ii. There should be a baseline 

fertility and suitability evaluation 

of the land such as to determine 

the level of suitability of the land 

for cassava production and 

recommend the management 

measure to improve the 

productive capacity of the soil. 

iii. The tractor operators need to be 

trained on tillage operations and 

tractorization to improve their 



skill and to apply appropriate 

operations for different crops and 

complex terrains. 

iv. Construction of bounds at break 

of slope is needful to reduce 

impact of erosion at lower slope 

positions especially at Isako. 

v. Harrowing should be avoided as 

much as possible to reduce 

pulverization of the already poor 

structured soil unless for special 

cases where it is required for 

planter to operate. 

vi. Proper disposal of felled trees is 

essential to avoid additional 

erosion force on the farm. 

vii. Application of organic fertilizers 

is very important to build up the 

soil organic matter, conserve 

moisture and nutrient for crop 

utilization. 

viii. There is need for inclusion of 

legumes and cover crops in the 

cropping system to protect the 

soils from erosion, to build up 

organic matter base and Nitrogen 

in the soil. 

ix. The farmers’ groups need to be 

enlightened on the importance of 

timely cultural practices such as 

weeding and integrated soil 

fertility management (ISFM) to 

increase production sustainably 

on their farms. 

 

Activity 2: Evaluating Rainfall Distribution 

Pattern In Selected I.A.R.&T Stations Under 

Increasing Climate Change And Variability 

Introduction - Weather forecast is defined as 

declaration in advance of the likelihood of 

occurrence of future weather event(s). 

Justification -  Weather forecasts with a validity 

period enables farmers to organize and carry out 

appropriate cultural operations to cope with or 

take advantage of the forecasted weather are 

clearly useful. 

- Predicting onset of rainfall (start of growing 

season) contributes immensely to the planning 

of farm operations, as establishment of crops 

early in the season means higher yields and 

eliminates risk of poor crop establishment or 

failure.  

-  Predicting cessation of rainfall is of 

considerable interest to agriculture as it signals 

the approaching end of growing season.  

- Defining the length of rainy/growing season is 

essential, as it aids in selection of crop varieties 

or cultivars for increased food production. 

Objectives 



The objective of this study is to predict rainfall 

pattern for Orin-Ekiti ( Long :05.07; Lat 07.81)  

station of I.A.R & T. with the aim of creating 

good lead-time for farmers and policy makers to 

factor in the critical information and advisories 

in the rainfall prediction into decision making 

process. This will contribute in no small 

measure to risk reduction associated with 

extreme weather and climate events.  

Evaluation of 2017 Predicted Rainfall 

Distribution pattern 

High priority is placed on ensuring accuracy 

and reliability of the predictions and as such, 

evaluation of the performance of the 

previous year was conducted prior to the 

production of the present forecast. 

The performance of rainfall distribution 

pattern conducted for Ibadan and Kishi 

stations of I.A.R&T. is summarized in the 

table below 

 Meteorological parameter  Performance (%) 

1 

2 

3 

4 

Onset dates of growing season 

Cessation dates of growing season 

Length of growing season 

Annual amount of rainfall 

90 

87 

85 

82 

 

Materials and Methods 

Efforts were made to compare estimates of PET 

with mean rainfall totals. When mean rainfall 

totals exceed the PET crop growth is not usually 

hampered by shortage of water. Certain amount 

of accumulated rainfall total has to be reached 

before farmers are advised to proceed on 

planting. The beauty of the ratio is that it defines 

the growing season and with combination of 

thermal conditions, it gives a reliable potential 

growing season. The determination of PET was 

made using empirical formulae (Modified 

Penman-Monteith).  The weather parameters 

collected are mean monthly values of air 

temperature, sunshine hour, wind speed, vapour 

pressure, and rainfall. However, other 

parameters employed in penman equation for the 

determination of potential evaporation, such as, 

black body radiation and psychometric 

coefficient were obtained from meteorological 

table. 

The mean monthly values of potential 

evapotranspiration obtained were 

graphically related to         mean monthly 

rainfall. This approach defines the 

characteristics of the growing season and 

takes into consideration the process of 

moisture transfer in plant environment. 

The data collected will be processed into mean 

monthly values for use in penman equation 

which is defined as: 

 



 

Where PET = Potential Evapotranspiration  

 σT4 = Black body radiation 

 Δ = the rate of change with temperature 

of the saturation vapor pressure  

 γ = the psychometric coefficient  

0.75 = factor expressing the reduction in 

the incoming shortwave radiation  on 

the evaporation surfaces and 

corresponding to an Albedo of 0.25 

 a and b = coefficient for the estimation 

of total radiation from the sunshine duration 

N =   sunshine duration astronomically possible 

for the given period. 

n = sunshine duration for the period considered 

in hour 

Ra = shortwave radiation received at the limit of 

the atmosphere 

Ea = saturation vapor pressure 

Ed = vapor pressure for the period under 

consideration. 

T = air temperature measured in the station 

U = mean wind speed at an elevation of 2m for 

the given period. 

Results 

Figure 1 below shows mean monthly values 

of potential evapotranspiration obtained as 

graphically related to mean monthly rainfall 

in Orin-Ekiti. Orin-Ekiti is likely to have the 

growing season of about 233 days with the 

onset of rains being around 4
th

 of April and 

cessation of rains around 15
th

 November. 

The annual amount of rainfall expected 

around Orin-Ekiti is about 1352mm. 
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               Figure 1: PET and rainfall as long term water balance (1986 – 2016) in orin-ekiti 



Conclusions and Recommendations 

The predicted rainfall in the region is expected to support good yield of crops. Farmers need to be 

informed on the importance of rainfall distribution pattern (agricultural calendar of crops) in order to 

enhance crop production.  Farmers should take the advantage of this to plant early enough for a good 

harvest. Early maturing and drought tolerant crops varieties should be made available to farmers at 

affordable prices. Climate smart Agriculture (CSA) should be encouraged, for instance, zero tillage, 

mulching, and other water management techniques is advised. 

THEME 5: LABORATORY REPORTS: 

The programme has  functional laboratories including soil physics, chemistry, microbiology fertilizer and 

plant analyses   laboratories. The Institute is well equipped with up-to-date machines to facilitate soil 

analyses. These include newly acquired AAS (with lamps for micronutrients and  heavy metals), MIR 

spectrophotometer for dry soil analyses,  Penetrologger,  soil moisture extractor and UV flame 

photometer.  

Soil Physics 

 A total number of 669 samples were analyzed in soil physics laboratory from scientists and farmers for 

soil management. 

Soil chemistry 

 In the year under review, the soil chemistry laboratory analyzed one thousand three hundred and forty 

nine (1349) soil samples, out of which seven hundred and nine (709) were from the scientists of the 

institute and the remaining were from farmers and individuals from the society. 

Six hundred and fifty seven (657) of the analysis were done using our mid-infrared spectrophotometer 

and the remaining were analyzed using wet chemistry method of analysis.  

Fund Generated: 

1. External clients  at subsidized rate-  284,500 

2. Scientists: 1,199,642 (to be offset by the Institute) 

Microbiology laboratory 

For the year under review, a total of four hundred and thirty samples were analysed. The details of the 

analyses carried out are listed below:  



1. Soil respiration/ microbial count - 376 

2. Water analysis    - 01 

3. Isolation and characterization of isolates- 13 

4. Soil enzyme analysis   - 40 

Total number of samples analysed  -430 

 

 

 

Fund generated from analyses(subsidized) 

1. Soil enzyme analyses   - N119,000.00 

2. Isolation /characterization  - N20,000.00 

3. Soil respiration/microbial count -N95,000.00 

Total amount generated: Two hundred and thirty four thousand, five hundred naira only (N234,500.00). 

 


