
International Journal of Management and Applied Science, ISSN: 2394-7926  Volume-1, Issue-6, July-2015 

The Major Contributions Of Science And Technology To The Development Of Agriculture In Sokoto State, Nigeria 
 

53 

THE MAJOR CONTRIBUTIONS OF SCIENCE AND TECHNOLOGY 
TO THE DEVELOPMENT OF AGRICULTURE IN SOKOTO STATE, 

NIGERIA 
  

1MOYI, S.S., 2TAMBARI, I. W. 
 

1College of Agriculture, The Polythechnic of Sokoto State, Sokoto, Nigeria. 
2Department of Agricultural Extension and Rural Development, Faculty of Agriculture, Usmanu Danfodiyo University 

Sokoto, Nigeria. 
E-mail: torodi2nd@yahoo.com 

 
 
Abstract-The scientific research has developed a new alternative control measure for the root-knot nematode (Meloidogyne 
incognita) of tomato in Sokoto state. The chemicals, nematicides used to control the nematodes are toxic to beneficial flora 
and fauna in the soil. This research was conducted at the botanical garden in the Usmanu Danfodiyo University Sokoto. 
Seedlings of the hybrid tomato cultivar (cv.) “Roma king” grown in a sandy-loam soil were inoculated with 500 eggs of 
root-knot nematodes, Meloidogyne- incognita on nursery bed. Flowering, number of leaf, plant height and fruit yield were 
significantly reduced (p<0.05) in comparison with the treated experiment on the plots. About a 100% loss occurred on 
number of leaf, fruit and fruit weight; unhealthy plants root galling also increased. The tomato seedlings were then 
transplanted on m2 plots and ethanol extracts from four (4) plant species: Azadirachta indica leaf, capsicum annum fruit, 
Zingiber officinale rhizome and Parkia biglobosa seed were applied and tested for nematicidal activity at four levels of 250, 
500, 750, 1000 ppm concentrations, applying 5ml per tomato stand. Each treatment was replicated four times (4) in 
randomised complete block design. At 1,000 ppm concentrations the extracts applied completely (100%) prevented root-
knot juveniles with regular and corresponding increase in the tomato plants over the control treatments. The paper also gives 
the recent development in irrigation and processing technology in Sokoto. Therefore government should encourage the local 
farmers to adopt new innovations of science and technology. 
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I. INTRODUCTION 
 
Tomato, Lycopersicon esculentum (L.) Mill belongs 
to Solanaceae or the night shade family. It is an 
edible fruit of a vine that grows well as annuals in 
cold and warm regions. Through a variety of cultured 
barriers, it has crossed from one continent to another 
and has become one of the world’s foremost 
vegetables crops [1]. 
 Nigeria is ranked second largest producer of tomato 
in Africa and thirteenth largest in the world, 
producing 1.701 million tonnes of tomato annually at 
an average of 25-30 tonnes per hectare [2]. 
Poor yield of tomato in Nigeria has been attributed to 
nematode diseases [3]. Infection of root-knot 
nematode (Meloidogyne incognita) has been reported 
as one of the limiting factors in tomato cultivation 
which in some cases result in 90-100% yield loss of 
the crop [4]. 
Application of chemical nematicides have been found 
as an effective measure for the control of nematode 
but due to its high toxic residual effect, their non 
availability, besides the requirement of skilled labour 
for application, however discourage its use by small 
farmers who produced more than 70% of food crop in 
Nigeria[5]. Because of the toxicity of these chemicals 
to beneficial flora and fauna in the soil there is 
therefore need to develop an alternative nematode 
control strategies [6]. One of the outstanding 
alternative control measures against nematode pest is 
the application of plant extracts [7]. Costa et al.[8] 
reported that Artemisia vulgaris rhizome extracts 

inhibited egg hatch and caused second stage juvenile 
mortality and reduced root gall on root-knot 
nematode, Meloidogyne megadora infected Phaseolus 
vulgaris. A nematicidal compound isothiocynates of 
Cruciferae, polyacetylenes in chilli pepper, tethienyl 
in Targetes and enepentyne from Ambrosia 
artemisifolia when applied in soil significantly 
reduced egg masses and root galls in tomatoes and 
increase shoot to fresh and dry weight [9]. 
 
1.1 Objectives of the Study 

1. To establish pathogenicity and evaluate the 
efficacy of extracts of some selected plants in 
the control of root-knot nematodes infection on 
tomato plants. 

2. To develop an alternative control measure for 
the nematode pest in order to reduce the high 
yield losses in tomato production.  

 
II. MATERIALS AND METHODS  
 
The seedlings of 12 day old of the hybrid tomato 
cultivar (cv) “Roma king” obtained from the local 
market in sokoto, were raised for two months 
duration of experiment in the botanical garden of 
Usmanu Danfodiyo University sokoto. These 
seedlings were put in poly bags containing moist 
sandy-loamy soil, labelled and placed on the nursery 
beds and watered regularly. The seedlings were raised 
for three weeks (21 days) before immediate 
transplanting on the plot. After 21 days, two tomato 
seedlings of about 4 inches having 4-5 leaves were 
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transplanted per plot of 1 meter square (m2) size. One 
week after the transplant, the tomato seedlings were 
thinned down to one healthy seedling per stand. The 
tomato seedlings were inoculated with root-knot 
nematode eggs extracted from the root of an infested 
tomato root system [10]. A chamber made of 24 cells 
placed under the light microscope and the eggs were 
counted (three counts are made in 4 of the 24 cells) in 
the counting slide by random selection and number of 
eggs were counted in average of the three counts [11]. 
500 eggs were used to inoculate each tomato seedling 
on the plot. 
 
2.1 Preparation of Crude Extracts for Nematicidal 
Activity 
The plants parts used are: Azadirachta indica leaves 
(Neem), Capsicum annum fruits (Red-bell pepper), 
Zingiber officinale rhizomes (Ginger) and Parkia 
biglobosa seeds (African locust bean). Each of the 
plant part was air dried at the same time in a room. 
Later the parts were separately grounded using mortar 
and pestle, then sieved into powder; using 60 mesh 
screens [12]. The leaf, fruit, rhizome and seed powder 
were prepared in 500g separately. Each powder was 
separately soaked in ethanol (500g/ litres ethanol) for 
24 hours. The ethanol extract was filtered using 
Whitman’s filter paper No.3, the filtrates at one 
thousand parts per million serve (1000ppm) serve as 
the ethanol extract, which was serially diluted to 250, 
500 and 750 ppm concentrations and later applied 
singly at 14 days after inoculation by bare surface 
placement at 3cm into the soil and 1cm away from 
the tomato plant that were treated with water only 
served as the control. Each treatment was replicated 
four (4) times and laid out in randomised block 
design. Soil sample from both sides were collected on 
the field within 1-6cm soil depth two days before the 
application of the treatment and at harvest. Plant 
height was measured with meter rule in centimetre 
(cm) leaves and fruit were counted with hand and 
fruit weight was measured using a weighing scale in 
gram (g). Root gall rating was done after termination 
of the experiment, 86 days after planting using a 
rating scheme of 0 to 5, where 0= no infection 1=1 to 
2 root gall, 2=3 to 10 root gall, 3=11 to 30 root gall, 
4=31 to 100 root gall and 5= more than 100 root gall 
as described by [13]. The data collected were 
subjected to analysis of variance (ANOVA) using 
package. Differences between the mean were 
partitioned using Turkey-Kramer’s highest significant 
difference at 5% (P=0.05) probability level. 
 
2.2 Extraction of Root-Knot Nematodes 
The nematodes were isolated by Cobb’s sieving and 
decanting process as described by [14].Then taken to 
dissecting microscope where it was observed and the 
nematodes found where extracted with acid dropper 
along with curved nylon tooth brush and introduced 
by Using needles into preserving bottles. 
 

III. RESULTS INTERPRETATION 
 
In this study, it was observed that each concentration 
of ethanol extracts from Azadirachta indica leaves, 
capsicum annum fruits, Zingiber officinale rhizomes 
and Parkia biglobosa seeds reduced the root knot 
nematode pests of the hybrid tomato cv. “Roma king” 
(table 1). [15] Reported that the test plant extracts of 
neem, chilli pepper, ginger and garlic on the micro 
plots suppressed the population of M. Incognita and 
M. Javanica in tomato. The progressive growth or 
yield of the tomato plant was significantly reduced 
(compared to the control) as seen in table 1, because 
of infestation by the root- knot nematode, M. 
Incognita. In the 4th and 5th week it was observed that, 
the number and fruit weight, of the untreated tomato 
has significantly higher number of leaves and fresh 
fruits per plant; the plant height and fruits weight 
were also significantly more (table 1). It was also 
observed in table 1 that, Zingiber officinale rhizomes 
extracts have less number of leaves at 750 and 1000 
ppm concentration level, also the number of plant 
parameters in terms of height, leaves, fruit and weight 
of fruits of plants treated with Parkia biglobosa seeds 
extract at all concentrations is superior over the rest 
of the extracts applied (table 1). This was reported by 
[16] who noticed that plant such as Parkia biglobosa 
and Hyptis spicigera control M. Incognita in tomato 
plants. 
The results, indicated in table 2 shows that soils 
treated with ethanol extracts of Azadirachta indica 
leaves, Capsicum annum fruits, Zingiber officinale 
Rhizomes have a very high reduction of  the 
population of M. Incognita with low percentages of 
the nematode multiplication rate (population) than 
those of the control (untreated) experiment, which 
occurred in 6th week. This report is in accordance 
with [17] who noticed that active ingredient of neem 
(azadirahtin), pepper (sincocin) and locust bean fruit 
husk (titerpine) when applied as bare-root dip 
treatment significantly reduced soil nematodes in 
tomatoes and increase shoots, leaves and fruits of the 
plants to fresh and dry weight. But, Parkia biglobosa 
seeds extracts inhibit highest reduction in the 
population of M. Incognita with low percentages 
(23.53, 34.78, 21.43, and 22.54%) of the nematode 
multiplication rate (table 2). Moreover, the results in 
table 2 has shown that soil treated with ethanol 
extracts above 10% of neem leaves, red-bell pepper 
fruits, ginger rhizome and African locust bean seeds 
suppressed and reduced (100%) population of root-
knot nematodes, M. Incognita juveniles with marked 
reductions in egg hatching and root galling of the 
hybrid tomato. [18] reported that aqueous extracts of 
neem, basil, nitta, pepper, and ginger powders when 
applied to tomato and mashed beans suppressed the 
population of M. Incognita at concentrations above 
10%.That which occurred from the extracts of Parkia 
biglobosa seeds exhibit the least number of root 
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galling in comparison with the rest of the extracts (table 2). 
 
Table 1:Effect of Azadirachta indica leaf, Capsicum annum fruit, Zingiber officinale rhizome and Parkia 
biglobosa seed extracts on the growth and yield parameters of hybrid tomato cv. “Roma king” inoculated with 
500 eggs of M. Incognita. 

 
Numbers with same letter(s) in the column are not significantly different. The means were partitioned using 

Turkey-krammer Highest Significant difference at 5% Probability level 
 
 
Table 2: Effects of Azardirachta india, Capsicum annum, Zinigiber officinale and Parkia biglobosa  extracts on 
the root-knot nematodes M. incognita multiplication rate and root galls  
 

 
Not Significant (NS). Numbers with same letter(s) in the column are not significantly different. The means were 

partitioned using Turkey-krammer Highest Significant Difference at 5% probability level, by SAS (1997) 
package 
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3.1 Technology and Irrigational Development in 
Sokoto 
The technologies employed under the current 
irrigational systems include tubewells, washbores and 
small petrol water pumps. The first two are 
obstensibly to replace the traditional open wells, 
while the last one is to replace the traditional calabash 
and shadoof water lifting devices. [19] reported that 
to continue to use these technologies especially under 
conditions of widespread adoption and possible 
declining of water table, deeper drilling may be 
required. This can enable the dryseason farmers to 
produce largely inorder to boost agricultural 
production in Sokoto state. 
 
3.2 Processing and Storage Technology 
 Several efforts have been made in this areas to 
improve on the local methods of threshing using 
mortar stick to beat the heads off the grain husk and 
the use of calabash to winnow. Several threshing and 
decortating machines had been developed by the 
diffrent universities, polythechnics and research 
institutes in Nigeria. These threshing machines 
ranged from the hand-held, manually operated to the 
motorized types with satisfactory level of 
perfomances. The grains, (cereals and legumes) are 
processed into other forms that usually add values, 
help in the packaging and storage of produce as well 
as prolonging the  shelf life of the product. The 
processing activities include drying, grinding, milling 
and mixing. These can now be done by using solar 
dryer, sheller, miller and mixing machines. Storage 
structures were also made to facilitate pest control 
and prevent contamination. This new improved 
technology methods of storage include cribs, 
alminium silos and simple storage structures such as 
seated drums and polythene bags. These have 
replaced the traditional methods of storage in basket, 
pit, rhombus etc.[20] 

3.3 Recommendation 
Government should encourage the local farmers to 
adopt new innovations of science and technology 
bysupporting the extension workers who teach and 
make farmers to adopt an innovations. 
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