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Abstract

This study was carried out with the objective of analyzing the factors affecting adoption of improved varieties of sorghum, millet, groundnut and sesame by farmers in three localities of Sheikan, Umrawaba and Elrahad in the North Kordofan State. Data for this study was primarily from farm household surveys conducted in seven seasons (2006/2007 to 2014/2015) in three localities of Sheikan, ElRahad and Um Rawaba in North Kordofan State. A random sample of 794 households was randomly drawn from different villages in the study area. Multi-stage random approach was adopted. Log it model, used to assess the factor affecting adoption of improved varieties in the study area. Results show that Adoption degrees of the improved varieties varied considerably from year to year depending on availability and distribution of improved varieties.

Logit regression analysis showed that family members male (P<0.073*), female participated in the farm work (P< 0.060*), knowledge about the technology package (P<0.052*), availability of improved varieties (P<0.018*) and participation on training ((P<0.029**) were the most influential factors that significantly lead to adoption of the improved varieties of sorghum.

Factors which positively affected farmers' decision to adoption improved varieties of millet were education (0.016) ,attending training (0.223) family members male (0.004) and sex of HH (0.198). Log it regression analysis showed that male Family members participated in the farm work (P< 0.012***), knowledge about the technology package (P<0.035**), availability of improved varieties (P< 0.000***) and participated on training (P<0.021**) were the most influential factors that significantly lead to adoption the improved varieties of groundnut. Log it regression analysis showed that female family members (P<0.054*), participation in training (P<0.056*), farm income (P<0.030*) and rented labors (P<0.015***) were found to be the most influential factors that significantly lead to adoption the improved varieties of sesame.





Introduction

Agricultural research and technological improvements are therefore crucial to increase agricultural productivity and thereby reduce poverty and meet demands for food without irreversible degradation of the natural resource base. Agricultural research and technological improvements are also crucial in reducing poverty. Barriers to technology adoption, initial asset endowments, and constraints to market access may all inhibit the ability of the poorest to get a share in the gains from agricultural productivity growth. This agricultural productivity growth can also be driven by improved farm technologies, including improved seeds, fertilizer, and water control [1].

Problem statement

In general, agricultural production and productivity could be increased by allocation of more resources to agriculture and improvement of agricultural technology which requires more investment in education, health and infrastructure. In the context of Sudan profile, various governments have declared a policy aiming at self-sufficiency in food. The means towards achieving this objective has always been an expansion in cultivated area and/or improvement in yield.

A main feature of farming in North Kordofan is continuous deterioration in the natural resources base and production. Such deterioration has resulted from various influential factors, among them are poor genetic resources, biophysical factors including topography, low rainfall, soil quality, insect, diseases.

Objectives of the study

The overall objective of this research is to measure adoption of improved varieties on the yields of sorghum, millet, groundnut and sesame, this research also aims to achieve the following specific objectives: 


a.	To analyze adoption of the improved varieties of sorghum, millet, groundnut and sesame in Sheikan, Elrahad and Umrawaba localities in North Kordofan State.

b.	To identify and analyze socioeconomic factors that influences the adoption of improved varieties of sorghum, millet, groundnut and sesame among farmers.

c.	Research hypotheses

d.	Adoption of improved varieties leads to high yields of crop.

e.	Farmers' perception of technology characteristics significantly affects their adoption decision.

f.	Availability of improved seeds and participating on training were significantly affects on adoption of improved varieties.

Methodology

The sampling and model

Data for this research study comes primarily from farm household surveys conducted in seven seasons (2006/2007 to

2014/2015) in three localities: Sheikan, Elrahad and Umrawaba

in North Kordofan State. Multi-stage random approach was adopted.

Analysis was undertaken using STATA12 and SPSS22 software packages according to which results and hypotheses were drawn.

The log it regression model is used to simultaneously estimate the farmer's decisions regarding the factors affecting the adoption of improved varieties of field crops.

The new dichotomous variable is used as a dependent variable which is regressed against a set of explanatory variables  in the logistic regression (Table 1).



Table 1:  Variables used in the logistic regression for sorghum, millet, groundnut and sesame.
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Results and Discussion

Cultivation methods

Most of the farmers grow sole crops with few cases practicing intercropping and mixed cropping (Table 2 & 3).

Adoption rate

The crop varieties grown by farmers are usually local varieties with very few cases where improved varieties are used in small acreage (Table 4). 


Table 2:   Distribution of farmers according to Cultivation methods of main food crops for seasons 2007-2015.
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Source: Field surveys.2007-2015.


Table 3:  Distribution of framers according to Cultivation methods of main cash crops for seasons 2007-2015.
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Source: Field surveys. 2007-2015.



Table 4:  Distribution of local and improved seeds among farmers in seasons 2007-2015.
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Source: Field surveys, 2007-2015. 


Table 5: Average distribution of farmers according to adoption of improved varieties in Sheikan, Umrawaba and Elrahad localities. Seasons 2007-2015.
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Source: Field surveys, 2007-2015.


Table 6: Distribution of farmers according to the trend of adoption rate of improved varieties of different crops .2007-2015.
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Source: Field surveys, 2007-2015.


Despite the expected gains from the adoption of improved varieties, the level of adoption of improved technologies among these farmers was low (5). Most of these farmers use low-yielding crop varieties and poor agronomic practices (Table 4- 6).

Factors affecting adoption of improved varieties

Factors affecting adoption of improved varieties of sorghum: Results of the estimated parameters of logit regression model for sorghum are summarized in Table 7. The estimated dependent variable was the adoption of sorghum improved variety. Six out of fifteen explanatory variables were found to be the most influential factors that significantly lead to the adoption of the improved varieties of sorghum .These are males family members (P<0.073*), female participation in the farm work (P< 0.060*), knowledge about the technology package (P<0.052*), availability of improved varieties (P<0.018*) and respondents' participation in training ((P<0.029**). An increase numbers of males and females family members participated in farm work farm by one person would increase the adoption of improved sorghum seeds by 1.79 and 0.50, respectively. Attending training, availability of improved varieties and knowledge of technology increased the adoption of improved varieties of sorghum by 0.02, 0.01 and 0.05, respectively. Despite the insignificance of age, education, sex of the household head (HH), family member’s males and females, total area of improved varieties, total area grown and agricultural income, still they have positive effect on adoption of improved variety of sorghum Table 7.


Table 7: logistic regression for factors affecting adoption of sorghum improved varieties.
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Symbols *, ** and *** indicate significant differences at 0.1, 0.05 and 0.01 levels of significance, respectively.

Table 7: logistic regression for factors affecting adoption of sorghum improved varieties. Knowledge influences adoption. Farmers who have adequate knowledge of technology use are likely to adopt it [2,3]. Farmers' attitudes determine adoption of improved technology. Attitudes are evaluative responses towards the technology, and are formed as farmers gain information about it. Adopters tend to hold positive attitudes towards the technology [4].

More educated farmers will gain higher benefits from improved information and it will be easy to convince these farmers to adopt new practices.


This result is confirmed by Feder et al. [5], adoption of new varieties requires more labor inputs.

Factors affecting adoption of improved varieties of millet

A result of the estimated parameters of logit regression models for millet was summarized in Table 8 presenting the estimated dependent variable, namely the adoption of millet improved variety. Availability of improved seeds (P<0.000***) and participation in training (P<0.000***) were found to be the most influential factors that significantly led to adoption of the improved varieties of millet.

Availability of improved millet seeds and attending training increased the adoption of improved millet seeds by 0.19 and 58.06, respectively. Despite the insignificance of age, education, sex of HH, sizes of males and females in the household, total area of improved varieties, total area grown, still they have positive effects on the adoption of improved millet variety.

This result agrees with CIMMYT [6]; education is expected to enhance the decision making and the adoption of agricultural technologies.

Knowledge influences adoption. Farmers who have adequate knowledge of technology use are likely to adopt it [2,3]. Farmers’ attitudes determine adoption of improved technology. Attitudes are evaluative responses towards the technology, and are formed as farmers gain information about it. Adopters tend to hold positive attitudes towards the technology [4].

Factors affecting adoption of improved varieties of groundnut

Results of the estimated parameters of log it regression models for groundnut were summarized in Table 9. The estimated dependent variable was adoption of groundnut improved variety.

Male family members participation in the farm work (P<0.012***), previous knowledge about the technology package (P<0.035**), availability of improved varieties (P<0.000***) and participation in training (P<0.021**) were found to be the most influential factors that had significantly effect on the adoption of the improved varieties of groundnut.

Male family members' participation in the farm work, previous knowledge about the technology package, availability of improved varieties and participation in training increased adoption of improved varieties of groundnut by 0.63 ,0.45,0.33 and 2.43, respectively (Table 9).

This indicates that family with large number involved in adopting the new technology during their farm production effort.

The coefficient of knowledge of technology was found to be significant at 0.03 in influencing the decision to adopt improved groundnut seeds (Table 8). This is expected because farmers' with more knowledge of technology may induce better skills and access to new information about improved technologies. It could also imply that knowledge gained over time from working in uncertain production environments may help in evaluating information; thereby influencing adoption decisions. 


Table 8: Logistic regression for factors affecting adoption of improved millet varieties.
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Symbols *, ** and *** indicate significant differences at 0.1, 0.05 and 0.01 levels of significance, respectively.


Table 9: logistic regression for factors affecting adoption of groundnut.
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Symbols *, ** and *** indicate significant differences at 0.1, 0.05 and 0.01 levels of significance improved varieties. Respectively.



This finding agreed with Abebaw & Belay [2]; Rogers [3] that farmers who have adequate knowledge of technology use are likely to adopt it; knowledge influences adoption.

Factors affecting adoption of improved varieties of sesame

A result of the estimated log it regression models for sesame was summarized in Table 10. Dependent variable estimated,  namely the adoption of improved sesame variety.

Number of female family members (P<0.054*), participation in training (P<0.056*), farm income (P<0.030*) and hired labor (P<0.015***) were found to be the most influential factors that significantly led to adoption the improved varieties of sesame. These factors would respectively increase the adoption of improved varieties of sesame by 1.31, 0.36,1 and 0.64 (Table 10).



Table 10: logistic regression for factors affecting adoption of improved varieties of sesame. 
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Symbols *, ** and *** indicate significant differences at 0.1, 0.05 and 0.01 levels of significance, respectively. 

This result supports the result obtained by Salasya et al. [7] on the adoption of improved maize varieties in Kenya. There was a positive and significant relationship (P<0.01) between farmers' expenditure on hired labor and adoption of improved varieties of sesame in the study area (Table 10). This means that sesame farmers who had resources to hired labor were more likely to adopt improved sesame as a production technology compared with farmers who depended solely on the family labor. This agreed with Bamire & Manyong [8] that family labor, even though it constitutes a bulk of the labor force used in agriculture in Nigeria, is not readily available for farm operations [9,10]. This is expected because more experienced farmers may have better skills and access to new information about improved technologies.
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