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ABSTRACT: 77lis paper examines the adoption and facrors 

offeclillg intensity of lIdOPliofl of improl'e(/ sweet poraro varieties ill 

8010so Sore woreda. Data were collected from /20 randomly 

selected fa rmers throllgh a sIruclllred questionnaire. TobiI model 

was IIsed 10 it/emify faclOrs ajJecling adoption allli ill/emily of lise of 

improved sweet pO/01O l'orieties. Resll lts from model analysis sllow 

tllm farm size, extensiol/ cOlllaCl. farming e..\periellce. livestock 

ownership. farmers' perception of yie/(I. malllrity perioti . 

eSlablishmelll performance of improved varielies. alld distance from 

research c(mtre to the farm influence adoption alld illlensily of lise of 

improve(/ sweet potalO varieties. 77le results suggest thaI research 

alld extension activities should be slrellg/hened with due altellfioll to 

improve y ield potential. shortell mowrity periot/. (llld beller 

eSlablishmem performance of the crop. 
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INTRODUCTION 

Like many less developed countries, Ethiopia has difficulty feeding ilS 

rap idly growing population. Agricuhure is the. country 's most important 

economic activity in terms of providing food , income, employment and 

foreign exchange. Agriculture accounts for about 45.5 % GDP, 85% of 

employment , and 94 % of Ethiopia's exporl (NBE, 2002). However, 

productivity on smallholder fa rms. which dominate agricultural production 

in the country, is low and the low agricultural productivity at least partly 

explains why food availability per capita in Ethiopia is one of the lowest in 

the world . Technologies play critical ro le in raising agricultural 

productivity and thereby contribute in improving the standard of living of 

smallholder fanners and the population as a whole. Over the past years 

various atlempts have been made to raise agricultural productivity by 

extending new technologies to smallholder farmers through various 

extension and research outreach programs. Yet , despite these efforts. 

adoption rates remain low. Identification of factors contributing to low 

rate of adoption is needed to come up with possible options that would 

improve the level of adoption of technologies and thereby improve 

productivity . The study was conducted in highly populated areas of the 

Southern Nations, Nat ional ities and Peoples' Region (S NNPR). In the 

area, there is an increasing demand for food because of rapid population 

growth. Land per household is low and declines over time. Sweet potato is 

one of the highly productive crops and suitable to meet challenge of 

increasing food demand . Application of modern technologies and 
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improved management practices greatly enhance productivity of sweet 

potalO. However, information on the extent of adoption and factors 

affecting adoption and intensity of use of improved sweet porato va rieties 

is scarce. The objectives of this study are to examine the rate and the 

potential fac tors, which affect the adoption and intensity of use of 

improved sweet potato varieties, The study also aims at describing Ihe 

fa rming systems in which improved varieties are imroduced and adopted 

in the Boloso Sore woreda , Wolaita zone. 

OVERVIEW OF SWEET POTATO PRODUCTION IN ETHIOPIA 

Sweet potaw is widely grown nearly in all countries south of the Sahara; 

the number of African countries producing the crop exceeds that of any 

another continent (Scott et at. 1992). Its cultivation is more intensive, 

particularly in the highlands of east and central Africa, in a diverse set of 

environments located between 800 m and 1900 m above sea level (CIP, 

(991). 

The exact time of introduction of sweet potato to Ethiopia is not clea rl y 

known.t However, the crop has become popular particularly in densely 

populated areas of the south , southwest and eastern paris of the country 

and remained an important food source among the communities (Endale el 

aI., 1992). It is an important food crop and plays critical roles in ru ral 

diets. In some areas, it fill s food shorlage gap during the 

27 



Endrias Cera. Legesse Dadi.Teressa Adugna: AdoptioTl ... Sweet Potato .. . 

months when maize and othe'r foods run short and in years of drought. 

SNNPR is the leading sweet potato producing region in Ethiopia. The total 

area under sweet potato was 23.644 ha with annual production of 236.288 

tons (CSA, 2(02). Thus, sweet potato occupied 3 % of crop area aod 

contributed to 16% of the regional lOtal volume of crop production, In 

Wolaita zone, sweet potatO occupied 20 % of cultivated area and accounted 

for 55 % of the total volume of crop production, In the study woreda. it 

covered 29 % of cultivated area and contributed (0 63% of total volume of 

crop production. 

In the study area, nine improved varieties of sweet potatoes are under 

production. Most of these varieties were released by Awassa and Areka 

Agricultural Research Cemers. The varieties are destined and suitable for 

low and mid altitude areas, The varieties are grouped into three : early 

maturing (90- 120 days) , medium maturing (120-150 days) and late 

maturing (150-180 days) depending on their maturity period. The yield 

potentials of early, medium and late maturing varieties range between 17-

24,3 1-35 and 37-40 tons/h. , respectively. 

28 



Elh iopian Journal of Developmel/t Research Vol.2?, No / , November 2005 

CONCEPTUAL FRAMEWORK 

Adoption is a funct ion of the physical , soc ial, institutional, economic mer it 

associated with the new technology, the amount of initia l financial 

requi rement to adopt, and access ibility to in fo rmation. Intensity of 

adoption is the degree to which a technology is used once the technology 

is accepted. The intensity of adoption of div isible technologies (such as 

high-yielding var ieties or new variable inpulS) can be measured at the 

individual farm level at a given point in time by [he amou nt or share of 

farm area utilizing the technology (Fede r et al., 1985). 

The largt.: body of literatu re on adoption of high-yielding va ri eties <l nd 

improved crop management pract ices in developing countries poinlS 

towards a number of factors operati ng in a quite complex and interact ive 

ways that condition the adoption dec ision of farmers (Lapar and Pandey. 

1999). A study in Sera-Leone by Adesina and Zinnah (1993) showed that 

farmers' perception of specific characteristics of a technology significantly 

condition adoption decision. They further indicated that omitting such 

variables in modelling adoption dec isions might undermine factors Ulal 

determine adoption decisions of farmers. Similarly, Berekel and Adjaye 

(200 1) indicated that family size , pe rception about technology, off-farm 

employment and labour availability affect technology adoption decis ion of 

farmers. Legesse et al. (2005) also reported that farm size and access to 

information inOuence adoption of new chickpea technologies . YohalUles el 
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al. (1990) reponed that debt had a negative effect on the adoption of 

fenilizer and pesticides. Another study by ltana (1985) noted that distance 

to the extension center, education, farm size and adequacy of rainfall are 

major factors that affect the adoption of fertilizer and improved variety. 

Studies by Tesfaye el al. (2001), Legesse el al. (200 1), Legesse and Adam 

(in press) al so identified factors that affect adoption of new technologies. 

In the study area, substantial proportion of the population depends on 

sweet potato for food. No attempt has been made to study factors affecting 

adoption of improved sweet potato technologies. 

METHODOLOGY 

The Study Area 

The study 'was conducted in 801050 Sore woreda, located in Wolaita Zone. 

SNNPR I. 8010so Sore woreda is connected to Wolaita Sodo town by a1l­

weather road. The total area of the wore~a is about 57,128 ha of which 

42,670 (75%) ha is cultivated. The soils in the woreda vary from place to 

place but nitosols are common. The area receives an annual rainfall of 

1,578 mm and the mean maximum and minimum daily temperature are 

25.4l)c and 13Al)c, respecti vely. The altitude of the study area ranges from 

1,350 to 2,380 meter above see level. The total population of the woreda 

is est imated to be 305,409, of which 139,060 and 166,349 are males and 

females, respectively. Major crops cultivated in the area include maize .. 
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sweet potato , en.'Ier . 'haricOt bean and lef. Sweet potato stands as the 

second important staple food crop in the area. 

Data and Analytiical Techniques 

The data for th is study were collected from randomly selected sample 

farmers. A multi stage random sampling method was employed to identify 

sample fa rmers. Initially. kebeles where promotion of sweet potato 

varieties was undertaken in the past were listed in consultation with 

experts from Woreda Agricult~re Office. From a list of kebeles. six 

kebeles were randomly selec ted. All fa rmers growing sweet potato were 

listed at each sample kebele in consultation with kebele leaders and key 

informants. Finally a tota l of 120 household heads were randoml y selected 

using a probability proportional to size, The data were collected from 

October to November 2002 using structured questionnai re. Secondary data 

were also collected from differem institutions. 

The limited depe ndent variables model is commonly used to examine the 

relation between adoption and factors affecting adoption. Such models 

provide a good framework to study adoption behaviour of farmers. The 

most conunonly used models capable to capture the relation between the 

adoption behaviour and factors affecting fa rmers' adopt ion behav iour are 

the logit and the probit models (Feder et al. . 1985). These models capture 

the relationship between the probabili ty of adoption and vanous 

explanalory vari,ables (Bekele el al. . 2(00) . Yohannes CI al. (1990). 
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Tesfaye et al. (2001) and Chilot et al. (1996) employed one of these 

models in their adoption srudies. However, these two models explain the 

probability of adoption and do not take into account the intensity of 

adoption. Data on intensity of adoption take on values of zero and values 

greater than zero. Tobit model is appropriate to deal with such data 

(Tobin, 1968; McDonald and Moffit, 1980). Among others Gelahun 

(2004), Legesse et al. (2001 ) and Techane (2002) used Tobit model to 

analyze intensity of use of improved varieties, fertilizer and herbicides. In 

this study the Tobit model was used to examine factors affecting adoption 

and intensity of use of improved sweet potato varieties. 

The Tobit model measures not only the probability that a farmer will 

adopt the new variety , but also the intensity of use of the technology once 

adopted . The Tobit model is expressed as: 

Y, = {J,X, + Up if {J,X, + U, > 0 ...... .. ................ .. .... .. .... ... (I) 

= 0, otherwise 

Where Vj = area under improved sweet potato as percent of (Otal area 

under sweet POlato production, 

x, = explanatory variable 

13, = a Kx 1 matrix of parameters to be estimated 
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U j = normally distributed error term with mean zero and constant 

variance 

The maximum likelihood method was used to est imate the parameters of 

me modeL 

Following Madalla (1983), the estimates of marginal effects of 

explanatory var iables on the expected value of the dependent var iable are 

given by: 

aE(t;) 
~:i-'-= F(z)P ................• ......... ............ ........ (2) 
ax, 

Where, z = XP I , F (z) is the cumulative di stribution function, z is tbe z­

score for the area under normal curve and ~ is the vector of Tobit 

maximum likelihood· estimates. 

The effects of explanatory variab les can be decomposed into adopt ion and 

intensity effects (McDonald and Moffi t, 1980). Thus, a change in me 

probability of adopting improved sweet potato variety as dependent 

variable X, changes is estimated by: 

aF(z) p, _ = F(z) - ............ ............................... (3) 
ax, (j 

Similarly. the change in intensity of adoption wim respect to change in an 
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explanatory variable among adopters is estimated by: 

Variable Specilication and Hypothesis 

The factors assumed to affect adoption and intensity of use of improved 
sweet potato varieties include farm and fa rmer characteristics and 
technology specific attributes. These factors are described and the possible 
impact that each explanatory variable will have in relation to the 
dependent variable is pointed out. 

Education: Education enables farmers to have access to new information 
and idea. It is hypothesized that education of household head has a positive 
impact on adoption of improved varieties. 

Gender: Male farmers have more access to information than female 
household heads. Doss and Morris (2001) corlfirmed that women fa rmers 
tend to adopt improved technologies at a lower rate than men farmers 
because of In mited access to information and resources. It is, therefore, 
hypmhesized that gender of a farme r i.e. being male has a positive 
influence on the adoption and intensity of use of improved sweet potato 
va rieties. 
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Experience: Experience improves Lhe technical and management skill o f 

the individual fa rmer . Thus, a farmer 's experience of growing sweet 

potato is expected to be related to his/her ability to obta in , process and use 

information relevant to its cultivation. Therefore, a positive relationship 

between experience and the probability of adoption and intensity of use 

improved sweet potato varieties is hypomesized. 

Labour: Labour is a key input of agricultural production particularly in 

hoe cultu re. Sweet potato production requires more labour compared to 

cereals production. In the study area, there is a large fam ily size, implying 

availability of labour for differem farm activities. Thus, a household with 

larger fami ly size (i.e., more labour in terms of man·equivalent) is 

expected to adopt new sweet potato varieties compared to household wi th 

small family size. 

Off.farm activity: Off-farm employment takes away labour from farm 

operation. This would reduce me amount of labour available for farm 

activities. Thus, involvement in the off-farm acti vity is li kely to negatively 

influence the adoption and intensity of use of improved variet ies of sweet 

potato. 

Farm size: There are twO arguments rega rding the relationship between 

farm size and adoption of improved technologies. One of me arguments is 

that farm size has a positive influence on adoption of the technologies as 

farmers with large farms generate more income, which provides a better 
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capiud base and enhances risk bearing ability (Shiyani et a!. 2(00). 
Another argumem advocates th~( farmers with small farm ' sizt make an 
effort to utilize their limited resources more efficiently and thus adopt new 
technologies at a faSler rate (Allaudin and Tisdel, 1988). In the present 
study, the latter argument appears to be in line with local conditions and 
the crop considered is more in the interest of farmers with small farm size 
who has limited option to produce other crops on wider scale. There is a 
probability that farmers with small farm size adopt improved sweet potato 
varieties mOTe than cereals producing farmers having relatively large fann 
size. So a .negative relationship is expected between farm size and 
adoption and intensity of use of improved varieties of sweet potato. 

Livestock ownership: Livestock ownership is a key indicator of wealth. 
Farmers with large number of livestock are wealthy and this wealth is 
measured in lerms of money va lue at the prevailing market price. There is 
high interaction between sweet pOl.ato production and livestock productioJl 
due to the fact that farmers u~e manure 10 fertilize sweet potato fields and 
feed sweet potato leaves and roots to livestock. Livestock contribute larger 
portion of farm income and this would enhance the capacity of fanners to 
purchase and adopt new varieties. The value of livestock owned is 
expected to have a positive effect on adoption and intensity of use of 
improved sweet potato varieties. 

Variety characteristics: Famlers' perception of different characteristics 
of technology such as yield , maturity period. colour. and establishment 
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ability determine farmers' decision to adopt a new technology. These 

varied characteristics werc measured using dummy va riable (Annex A). 

Workneh and Parikh (1999) found oul that farmers' pe rception of diffe rclll 

characteristics of modern varicty has a high ly significant effect on 

adoption. Thus, farmers perception about these character istics of 

improved varieties is expected to have positi ve effec t on adoption and 

intensity of use of improved variet ies . 

Extension: Extension creates awareness about new technologies.. The 

higher the frequency of eXlension contact, the more likely a farmer will 

receive valuable information about these technologies. A positive 

relationship is, thus , hypothes ized between the variable extension contact 

and adoption and intensity of use of improved sweet potato va rieties. 

Distance to research centre: The relationship between adoption and 

distance to the research centre is based on the idea that those farmers 

nearer to research centre have bener access to information and improved 

technologies. Hence, distance from the research centre to farm is likely to 

have a negative effect on the adoption and intensity of usc of improved 

sweet potato varieties . 

Distance to market centre: Sweet potato is perishable product and given 

the state of transport and storage technolog ies, there is lim ited oPpol1unity 

of marketing it in bulk or preserve it for laler consumption or marketing. 

Hence distance fmlll lhe farm to market place is expected to be negmive ly 
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related [0 the adoption and intensity of use of improved sweet potato 
varieties. The list of explanatory variables used in the model and their 
expected signs are summarized in Annex 1. 

RESULTS AND DISCUSSION 

Farming System Characteristics 

The farm ing system of the study is characterized by subsistence mixed 
farming system of crop and livestock production. The major crops 
produced are enset, sweet potato. maize. tel. wheat . haricot bean, 
sorghum, yam and ta ro. Cattle, donkey, sheep, goats and poultry are also 
raised on-farm. With so many crops, the cropping sub-system of the study 
area is complex and fa rmers are continuously engaged in land preparation. 
planting. weeding or harvesting of different crops. However, planting and 
weeding of different crops largely depend on the onset of rainfall. 

There are two main cropping seasons: be/g and meher in the area. The 
belg season runs from late February to late March/early April where 
maize, haricot bean, enset, sweet polatO and Irish potato are planted. The 
meller cropping season begins towards the end of June and continues to 
the end of September. Tel. wheat. Irish POlato, haricot bean and sweet 
potato are planted in the meller season. Sweet potato is planted at three 
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broadly distinct planting times in a year: July through August, April 

through June and October through December. Sweet potato fields are 

ploughed two to three month before planting. Weeding is undertaken 

depending on the amount of rainfall, which creates favou rable conditions 

for growth of weeds. The crop matures three to eight months after 

planting depending on the varjety and management. In addition, sweet 

potato is planted from October to December using residual moisture. 

Planting of sweet potato during this period is to fill the critical food 

shortage gap from May to July until green harvests of maize and haricot 

bean are ready for family consllJ1lption. Sweet potato produced during this 

period fetches higher prices as compared to sweet potato produced in other 

seasons and is sent to urban markets like Addis Ababa market. 

Fanners propagate sweet potato entirely by vine cUllings; top (apex) and 

middle cuttings. Vines are maintained on small plots of land usually under 

ellset and coffee fields. Fanners either obtain vines from their own plots 

or procure them from neighbours or the local market. In cases where 

drought occurs and farmers have lost planting material , public institutions 

may supply limited quantities of vines. 

Sweet potato is planted in rows commoruy on ridges. It is rarely planted 

on flat bed. Plant spacing i.e. spacing of vines within and between rows 

varies from place to place and from farmer to farmer. Most farmers use 

spacing of approximately 15 Col x 20 em to 30 cm x 50 em between rows 
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and plants,. respectively. 

Intercropping is practiced by 63.'3 % of the sample farmers . This practice 

allows intensive crop production both in time and place. It involves 

varying degree of interference between crop species. The crops usually 

imercropped in the study area are maize with haricot bean, maize with 

sweet potato and sorghum with haricot bean. In the snidy year. only 9.2% 

of sample fanners imercropped maize with sweet potato. Crop rotation 

was carried out by 89.2% of sample fanners to maintain and improve the 

soil fertility status of their farm. The common crop rotatiOIUi practiced by 

farmers are: maize·sweet pOlata-maize; maize-sweet potato-tef; fe/maize­

haricot bean-tef. Relay cropping' is practiced by 67.5 % of sample farmers 

as a strategy for efficient utilization of land. Crops like haricot bean. tef 

and wheat are planted under maize before maize is harvested. 

About 27% of the farmers in the study area use oxen plough for land 

preparation. The remaining 73 % of farmers have no oxen and use hand 

hoe. For land preparation, they use a hoe locally called tikiya and 

shalkuwa. Harvesting is 'done by sickle for cereal crops and by doma 

(hoe) for root crops. 

Major crop production problems in the study area include land shortage, 

erratic rainfall distribution, pests and diseases, high cost and untimely 

delivery of fertilizer. Sweet potato butterfly is a major pest constraining 

sweet potato production in the study area. It regularly occurred in the past 
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few years and affected sweet potato production. Fanners use physical 

measures and spray cow dung diluted in water on vegetative part of the 

plant. However, the traditional control measure is not effective as judged 

by farmers. 

Storage and Marketing System of Sweet Potato 

Sweet potatoes are highly perishable and are seldom stored for a long 

period after harvest. Once harvested most of the IUbers are consumed or 

sold immediately after harve.st. However. some farmers store sweet potato 

in the ground for future sale or consumption for a period of up to 12 

months by refraining from harvesting it. Most of the sweet potato growel'S 

sell part of their produce in local market. Relalively rich farmers sell their 

crop on the field to traders who harvest, pack and transport it to markets . 

The main channel of sweet potato marketing in the area is 'producer­

assembler-consumer.' Perishability of the tubers, ~torage problems and 

high transport cost are the major marketing problems of sweet potato in 

the study area. 

Adoption and Intensity of Use of Improved Sweet Potato Varieties 

In the study area four sweet potato varieties are under production. These 

include Erbo (local) Wolaira shukaria (local) , Ogall Sallgall (improved) 

and Awassa-83 (Improved). Aboul 88% of the sample farmers adopled the 

two improved varieties: Ogan Sangall and Awassa-83 . With the exception 

of these two improved sweet potato varieties, the improved sweet potato 
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varieties released by research are not under production. 

Farmers plant sweet potatoes in rows on ridges. This practice is in line 
with the research recommendation. However. the~ do not fo llow the 
recommended spacing within and between rows. Farmers plant potatoes 
three times in a year. Because, of this. ~eir planting dates may not 
necessarily ' match with the planting dates recommended by research for 
belg and meher. For propagation purposes, farmers cut a single vine into 
two or three small pieces for rainy season planting. They plant three vines 
per hill to ensure at least one of them survive and well establishes. This 
praclice is in agreement with research recommendation of two to three 
cUllings per hilL However. in the late season planting. they cover the 
entire vine by soil to minimize moisture loss and avoid wilting. Such 
practice is not in line with research recommendation and planting the 
whole vine is costly as it requires more planting materials . It also results 
in high plant population that compete for nutrients and reduces yields. 
Sweet potatoes are weeded during the first two months after planting. This 
practice is in agreement with research recommendation. Research fmdings 
confirmed that sweet potatoes suppress weeds growth after it fully covered 
the ground. For sweet potato production 175 kg/ha DAP at planting and 
80 kg/ha Urea four weeks after planting is recommended. At present 
farmers do not use fertilizer for sweet potato production and the 
recommendation is not yet adopted. 
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Among the variables included in the Tobit model farm size, extension 

contact and disltance from the farm to research centre were highly 

significant and these factors influence the probability of adoption and 

intensity of use of improved sweet potato varieties (Table I). Legesse et 

a1. (2005) also found similar results for improved chickpea variety 

adoption in the central highlands of Ethiopia. There was a positive 

relationship between perceived attributes of the improved varieties and its 

adoption and intensity of use . The coefficient of variable representing 

farmers' perception of yield performance of improved variety is 

significantly different from zero. This implies that farmers ' perception of 

yield performance affected the adoption and intensity of use of improved 

sweet potato varieties. The coeffic ients of the variables representing 

farmer.s· perception of maturity period and establ ishment performance of 

improved varieties were significantly different from zero. Thus, farmers' 

perception of earli ness of a variety and its better establishment 

performance affects the adoption and intensity of use of improved sweet 

potato varieties. This shows that early maturing varieties of sweet potato 

are more likely to be adopted by farmers at a faster rate than late maturing 

vaDieties. This could be for the reason that farmers require such varieties 

tn meet urgent food requirements during food shortage period as sweet 

POlal, ~ very often harvested when food from other sources becomes in 

short suvPly or nonexistent . 

The possible explanation for the positive and significant relationship 
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belween eSlablishmem performance and probabilily of adoption and 

intensity of use is that improved varieties with better establishment 

performance are of potential benefit to fanners since fail).(~ of the crop 

due to lack of moisture at its initial times of planting is reported by the 

farmers. Moreover, better establishment performance gives chance of 

vigour growlh of sweet potato, which is directly related to better yield 

performance. The coefficient of variable is significantly different from 

zero; implying that li vestock ownership influences adoption and intensity 

of use of improved sweet potato variety. This could tse attributed to 

positive interaction between the two enterprises. Livestock provide residue 

for soil fertility maintenance while sweet potato is used as livestock feed,. 

These results are in conformity with the findings of Adesina and Zinnah 

(I993) in Sierra Leone. 

Farm size was negatively related with the adoption of improved sweet 

potato varieties. and its coefficient was significantly different from zero. 

The result is in line with the hypothesis that small farmers replace local 

varieties with new varieties at a faster rate if the expected additional gains 

are substamial. MO:,1 of the farmers in the study area have landholdings of 

less than one hectare . This group is poorer as compared to those few 

farmers cultivating cereals such as tel. wheat and maize that generate 

higher cash income. Moreover , small farm~rs look for the best alternatives 

10 secure food supply from !heir small landholdings. Shiyani el al. (2000) 
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who studied the adoption of improved chickpea varieties in tribal region of 

Gujarati, India reported similar trend. 

Extension contact was highly significant and positively related with the 

adoption of improved sweet potato varieties. This suggests that wider 

extension coverage would hasten the adoption of improved varieties of 

sweet potato and hence calls for expansion of the existing limi led 

extension contact. 

Distance from farmer's house to the research cemre was negatively related 

to the adoption of improved sweet potato varieties. This indicates that 

farmers closer to the research centre are likely to have more awareness 

and have access to the new sweet potato va rieties than tJlOse who are away 

from research centre . This suggests increased farmers' partic ipation in 

technology generation and dissemination would enhance the adoption and 

intensity of using improved varieties. 

Using a decomposition procedure suggested by McDonald and Moffin 

(1980), the results of Tobit model can be used to assess the effects of 

changes in explanatory variables into adoption and imensity effects (Table 

2). The corpputed results indicate that an inc rease in farm size by one unit 

would decrease me probability of adoption and intens ity of use of 

improved sweet potato varieties by about 0.21 % and 0.30%, respectively. 
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Table 1. Estimated coefficients of factors influencing adoption and 
intensity of use of improved sweet potato variety, Tobit 
model 

Variable Coefficient Standard t-ratio 
error 

Constant 0.23090 0.1966 1.175 
Education 0.00899 0.0074 1.209 
Gender -0.04321 0.1454 -0.297 
Off-Farm 0.01426 0.0178 0 .800 
Experience 0.00527 0.0025 2.081 ·· 
Labour ·0.01365 0.0479 -0.285 
Farm size ·0.31255 0.0691 -4 .527··· 
LiveSlock 0.00005 0.0000 I. 722' 
ownership 
Yield potential 0.30310 0.1629 1.850' 
.Maturity period 0.13930 0.0666 2.322·· 
Colour of tubers 0.03480 0.0531 0.655 
Establishment 0. 10760 0.0549 1.961" 
performance 
Extension 0. 19880 0.5243 3.785··· 
Distance from ·0.00732 0.0024 -3.069· · · 
research centre 
Distance from 0.00198 0.0101 0.196 
Markel Centre 
Sigma 0.24000 0.0162 
Log likelihood function ·6.107 
F(z) 0.9963 
Z 2.68 .. , •• and • represem significance at 0.01, 0.05 and 0.10 levels. 
respectively. 
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Table 2. Effects of changes in explanatory variables all adoption and 
intensity of use 

Variable Change in Change in Total change 

probability intensity or 

or adoption· use· 

Farm size -0.21220 -0.3033 -0.51550 

Yield potential 0.20460 0.29240 0.49700 

Extension 0.13450 0.19300 0.32750 

Maturity period 0.09460 0.018520 0.21960 

Establishmenl 0.07310 0.10440 0.17750 

performance 

Experience 0.00360 0.00500 0.00860 

Distance from -0.00490 -0.00190 -0.00680 

research centre 

Livestock ownership 0.00004 0.00005 0.00009 

·Computed u~ing mean values 

A change in the perception of the farmer on yields of improved variety to 

be higher than that of local variety (i.e., a change from 0 to I) brings 

about 0.20% increase in the probability of ~dop[ion and 0.29 % increase in 

the I intensity of use of improved sweet potato varieties. If farming 

experience increases by one year , adoption and imensity of using 

improved sweet potato varieties increases by about 0.009%. 
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CONCLUSION AND POLICY IMPLICATIONS 

The farming systems of Boloso Sore woreda is characterized by an 
imegrated crop-livestock production system. An intensified and diversified 
production system is practiced by farmers as a strategy to confront the 
problem of land scarcity and risks of crop failure. The fact that a large 
number of crops are grown and animals are raised suggests that no smgle 
discipl ine/commodity oriented research and development effort can 
improve the food security status of the area. Rather, an integrated 
approach, which involves various development partners ana stakeholders, 
is a key factor to enhance the capacity of farmers in managing their own 
resources and solving their difficulties. Institutional support including 
credit , marketing and extension services should be strengthened to lift up 
the utilization of the crop beyond family food insurance. Post harvest loss 
of sweet potato is tremendous. Thus, research and extension should give 
due attention to generation and transfer of post harvest technologies which 
are non-existent at present. 

Results suggest that farm size is negatively and significantly related to the 
adoption of improved sweet potato varieties. This implies that the varieties 
are more likely to be adopted and used by smallholder farmers. Thus, 
research and extension activities should give more attention to fanners 
with small farm size than farmers with relatively large farm sizes for 
faster adoption and wider use of improved sweet potato varieties. 
EXlension Contact has a strong and positive relationship with the adoption 
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and imensity of use of improved sweet POlato va rieties. Thus, extension 

coverage should be widened by establishing additional development 

centres and increasing the number of extension workers. 

Distance from farmers' house to research cemre has negatively and 

significantly influenced the probability of adoption and intensity of use of 

improved sweet potato varieties. Hence, attention should be given to 

establish sub-centres and testing sites to improve farmers' access to 

improved varieties and thereby increase the probab ility and ratc of 

adoption of improved varieties of sweet potato. In addition, participation 

of farmers in designing research, ex tension and other intervention will 

allow fa rmers to have access to information and technologies. Yield is one 

of the preferred traits/characteristics of the technology in influencing its 

adoption. This suggests that due anemion should be given by researchers 

to improve the yield potemial of existing and new varieties of sweet 

potato. The earliness in maturity of improved varieties is also an important 

character considered by farmers in their adoption decision. This 

preference emanates from farmers' auilUde to overcome crop failure 

resulting from long maru rity period and ensure food supply during 

transitory food insecure period in the year. Research efforts should , 

therefore, give emphasis to shortening maturity period, and extension 

intervention should .consider early maturing varieties of sweet potato 

varieties in its promotion activities. Farmers' perception of lhe 

establishment performance of the varieties is another very important 
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characteristic that fosters the adoption process and intensity of use of 

sweet potato varieties. Research and development activities should be 

geared towards generating sweet potato varieties that can easily be 

established using low soil moisture in dry months and resist moisture 

stress during the time of drought. 

Notes: 

I . SNNPR is one of the regions of Ethiopia, comprising a wide range of 

agro-ecologies and peopl~s of various ethnic groups. It covers about 

10% of the country 's total area. 

2. Ensel is a banana likt! plant cultivated as food crop in southern and 

south western Ethiopia. Ils corm and pseudo stem are edible parts used to 

process different kinds of cultural foods. 

3. Relay cropping is introducing/planting additional crop (s) to the same 

field when the first crop is matured. 
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Annex 1: Explanatory variable used in the Tobit model 

Variable 

Education 

Gender 

Off-Farm 
Experience 

Labour 

Fann Size 
Livestock ownership 
Yield potential 

Maturity period 

Colour of tubers:. 

Establishment 
perfonnance 

Extension , 
Distance to research 
centre 
Distance to market 

Description 

Education of the household 
head in years of schooling 
Gender of the household head 
(O= female, I = male) 
Involvemcm in off-farm activity 
Farming experience of the 
household head in years 
Labour available for field 
work in man equivalent 

Total farm size in hectares 
Monetary value of livestock owned 
Farmers perception of yield 
(O = inferior compared 10 local cuitivars, 
I = superior compared to local culti vars) 
Farmers' perception of 
maturity of improved varieties 
(O = not early maturing, 
I = early maturing) 
Farmers' perception of colour 
of tuber of improved varieties 
(0 = not preferred, 1 = preferred) 

Fa rmers' perception of establishment 
performance of improved varielies 
(O=not beuer. I = beller) I 

Extension contact (O= no. I = yes) 
Distance to research centre in ki lometres 

Distance to market ceOlre in kilometres 
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Expected 
effect 

+ 

+ 

+ 

+ 

+ 
+ 

+ 

+ 

+ 

+ 


