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EXECUTIVE SUMMARY 

In Ethiopia, maize is the most important crop in terms of yield. The Sidarna and North Omo zones account for 

about 32% and 19%, respectively, of total maize production in southern Ethiopia . The genetic potential of the 

current improved varieties is 80-120 qt/ha, however, the average farmer 's yield is about 17 qt/ha. Consequently, 

the objective of this study was to determine the factors that influence the adoption of improved maize technologies 

and to assess the role of credit in Sidama and North Omo. 

The study was undertaken to describe maize farmers' current circumstances and practices, identify socioe conomic 

and technical factors affecting the adoption of improved maize seed and fertilizer, and determine the role of credit in 

the use of seed and fertilizer. Primary data were obtained from farmers through direct interviews and structured 

questionnaires. Once the farmer survey was complete, a tobit analysis was used to test the factors affecting the 

allocation of land to improved maize varieties and a logit model was used to analyze factors affecting the adoption of 

fertilizer. Results between the lowland and intermediate zones of the study area were compared. 

Farmers in the intermediate zone were older (45 years) than those in the lowland zone (41 years) and their average 

household size was slightly larger. The intermediate zone farmers were more educated, hired more labor, and had 

more off-farm income than lowland farmers . The lowland zone farmers , however, had a larger average farm size 

and area under maize production. Also, lowland farmers had more livestock (3.9 animals) than intermediate zone 

farmers (3.4 animals), but the number of implements owned (hand hoes, ox plows, and ox carts) was roughly equal 

between the zones . 

The main crops grown in both zones were maize, enset, sweet potatoes, and haricot beans. About 44% and 58% of 

farmers in the lowland and intermediate zones, respectively , intercropped their maize . The busiest period for 

farmers in both zones was January-July. Most farmers in the lowland zone (79.2%) and intermediate zone (70%) 

grew local maize varieties in 1997, while about 7% and 24%, respectively, grew improved cultivars. BH-140 was 

the most popular maize hybrid in both zones. About 83% of farmers in the lowlands and 61 % of farmers in the 

intermediate zone used their own seed. 

Most farmers in the lowland zone (56 .6%) and intermediate zone (48.190) preferred local maize varieties for their 

early maturing and high yield characteristics. About 32% and 30% of farmers in the lowland and intermediate zones , 

respectively, preferred BH-140 for its high yield. The major constraint on adoption of improved maize seed was its 

high price . 

According to government extension programs , the recommended fertilizers are DAP and urea, both at a rate of 100 

kg/ha. In 1997, lowland zone farmers used about 72 kq/ha of DAP, while intermediate zone farmers used about 

101 kg/ha. Farmers in the lowland and intermediate zones used about 84 kg/ha and 88 kg/ha of urea , 

respectively. Most farmers in both zones applied DAP in furrows, while urea was applied in rings and furrows. The 

main constraint on using fertilizer was its high price. Fertilizer was usually obtained from the Ministry of Agriculture 

(MOA) or local market, and farmers in both zones preferred fertilizer in a 50 kg bag. About 56% of farmers in the 

lowlands and and 76% of farmers intermediate zone used organic manure . 

About 26% and 34% of farmers in the lowland and intermediate zones, respectively, used credit to buy fertilizer, 

while the use of credit to purchase improved maize seed was slightly lower. ln both zones , farmers obtained credit 

from the MOA. Most farmers started using credit after 1995. The main constraint on using credit was the high 

interest rate. Most farmers in both zones received an extension visit, through which they obtained information on 

most crop production practices. Most farmers were members of an organization, usually a peasant association (PA). 
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The tobit analysis showed that number of tropical livestock units (TLUs), agroecological zone , access to extension 

services, use of credit , and membership in an organization were significant factors influencing the adoption of 

improved maize varieties . TLU increased the probability of adopting improved maize by 3 .7%. The marginal effect 

of the farmer living in the intermediate zone on the adoption of improved maize varieties was 0.06, and cultivating 

in the intermediate zone increased the probability of adoption by 44.2%. The marginal effect of an extension visit, 

the use of credit, and membership of an organization on the adoption of improved maize was 0.039, 0 .06 , and 

0 .05, respectively , and increased the probability of adoption by 27.6%,44%, and 37.4%, respectively . Off-farm 

income, the use of hired labor and credit , and being a contact farmer significantly influenced the adoption of 

fertilizer. The likelihood of using fertilizer increased by a factor of 1.0 for farmers with off-farm income. Access to 

credit or being a contact farmer increased the probability of adopting fertilizer by a factor of 2 .5 and 2 .1, 

respectively. The likelihood of adopting fertilizer increased by a factor of 3.4 for farmers who hired labor. 

Credit significantly influenced the probability of adopting improved maize technologies. Currently , farmers cannot 

receive credit unless they have 0.5 ha under maize production. With farm sizes shrinking due to increased 

population pressure, this requirement needs to be reviewed in order to give more farmers access to the minimum 

package program (which includes credit for improved seed and fertilizer). 

Membership of a PA was an important factor in the adoption of improved maize seed and fertilizer. It is 

recommended that PAs be strengthened to better serve farmers in the provision of information on improved 

agricultural practices. 

Extension significantly affected the adoption of fertilizer and improved maize seed; however, the ratio of extension 

staff to farmers was high, and many farmers could not be visited. Increasing the number of extension staff and 

facilitating their transport would increase the adoption of improved maize technologies . 

Livestock ownership significantly influenced the adoption of improved maize technologies. Livestock sales provided 

farmers with the cash to pay the 25% down payment required to obtain inputs (fertilizerand seed). Therefore, 

research, extension, and government policy should give more support to livestock development issues. 
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An Assessment of the Adoption of Seed and Fertilizer 
Packages and the Role of Credit in Smallholder Maize 
Production inSidama and North Omo Zones, Ethiopia 

Getahun Degu, Wilfred Mwangi, Hugo Verkuijl, and Abdishekur Wondimu 

1.0 INTRODUCTION 

1.1 The Ethiopian Maize Sector 
Eth iopia is a country of imme nse diversity and an important primary and secondary center of 

domestication for about 38 crops. The country comprises around 20 agroecological zones , where 

cro ps and cropping patt erns have evolved over lon g periods of time , resulting in an abundance of 

locally adapted mat er ial. Agriculture is the main stay of the national economy, co ntributing to over 

90% of export s , 85% of employment , and 55% of GOP. The potential for agr icultural de velopment is 

great : o f a total area of 113 million hectares, 65% is arable . At present, about 7 million ha is under 

food crop pr oduction , with around 85% planted to cereals, teff, maize , barley, wheat, and sorghum. 

Maize is grown in mo st parts of Ethiopia , with the major production regions located in the southern, 

western, southwestern , and eastern highlands. Since 1985, over 17 million quintals of maize have 

been annua ll y produced from approximately one million ha . Maize is the staple food and ca n be 

prepared as a soft pan cake (in jera) , porridge (genfo) , roasted (kolo) , boiled (nifro), or brewed to 

pr oduce an alcoholic beverage (tela). Over the past 30 years , the area under maize cultivation has 

increased , while the area und er other crops has declined . For the purpose of maize research , four 

agroeco logical zones, each with their own research center, were identified : 1) mid-altitude, 2) sub

humid, mid-altitude with moisture stress , 3) sub-humid highland, and 4) sub-humid lowland . Over 13 

imp roved maize populations and 8 hybrids have been recommended for production. 

In terms of production and yield , maize is the most important crop in Ethiopi a , although teff is more 

Widely cultivated. The majority o f mai ze produ ction (94%) occ urs durin g the long rainy season 

(m eh er, June to September). Th e Sidama and North Omo zones account for approximately 32% and 

19%, respectively, of maize produced in southern Ethiopia. In these areas , maize is the most 

imp ortant staple crop in terms of cultiva ted area , production, and yield . Th e potential for increased 

yield is great where improved varieties and optimum agronomic pra ctices are used. Verification of 

improved maize technologies ha s been co nducted and disseminated in these regions by the 

government , NGOs, and other development agencies since 1988. Maize variet ies recommended 

since 1990 include A-511, BH-660, BH-140, and BH-540 , at a rate of 25-30 kg/ha. Fertilizer 

rec ommendations are 100 kg/ha of OAP and 100 kg/ha of urea . 

1.2 Rationale and Objectives 
Maize yields in the Sidama and North Omo study area are low . Th e yield potenti al of curre nt 

improved maize varieties is 80-120 qt/ha . Results from on -farm verification trials show yields of 40

45 qt/ha; however, farmers' yields are substantially lower at around 17 qt/ha . The main co nstra ints 



on maize production in the study area include excessive plant height and lodging, leaf blight and rust, 

stalk borer, weeds, and poor soil fertility (Abdishekur and Jemal 1995). 

The study was undertaken to determine the factors influencing the adoption of improved maize 

technologies and to assess the role of credit in Sidama and North Omo, Ethiopia . The specific 

objectives were to: 

•� Identify socioeconomic and technical factors that influence adoption of improved maize seed and 

fertilizer. 

•� Determine the role of credit in the use of seed and fertilizer. 

1.3 The Study Area 
The mandate area encompassing Sidama and North Omo is located in the Southern Nations, 

Nationalities and Peoples Regional State (SNNPR) , as shown in Figure 1. It is made up of diverse 

agroecological zon es ranging from lowland to highland (Table 1). The majority of the area is planted 

to cereal crops and , to a lesser extent, enset and coffee. A survey was undertaken involving farm ers 

from the lowland and intermediate zones of four woredas: Awassa Zuria and Shebedino in Sidama, 

and Sodo Zuria and Damor Woyde in North Omo. 

Ororniva 

Gedeo 

South Om o _____ REGIONAL BOUNDARY 

______________ ZONA L BOUNDARY 

---- WOREDA BOUNDARY 

STUDY AREA 

Figure 1. Sidama andNorth Omo study area, Ethiopia. 
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1.3.1 Sidama 
The Sidama study area covers 67 ,938.8 km2 and has nine administrative woredas. The estimated 

population is 2,037,752 persons, of which 93% are rurally based and 7% urban based. The 

population density is 229.9 persons per km2 . 

A significantly higher proportion of farmers in the lowland and highland areas (680/0 and 53%, 

respectively; X2 = 5.7; p<0.05) experience unimodal rather than bimodal rainfall. The short rainy 

season (be/g) occurs from the beginning of March to the end of June and accounts for 39% of the total 

rainfall. The main rainy season starts June/July and continues to the end of September, when 480/0 of 

the total annual rain falls. The remaining 13% occurs during the dry spell between November and 

February. Low rainfall and erratic distribution characterize the lowland zone. Crops such as maize, 

particularly local, late-maturing types, tolerate severe moisture stress because physiological maturation 

occurs after the rainy season. The timing and duration of rain is considerably more uncertain in the 

intermediate area mainly at the start and end of the rainy season. 

The Sidama zone has an elevation of 800-3000 meters above sea level (masl). Most (95%) of the area 
is classified as intermediate with the remainder being lowland. Temperatures range between 15.1°C to 

20.0°C. Annual rainfall is 800-1200 mm . 

The main food crops grown in the area are maize, enset, beans, and horticultural crops including 
enset, coffee, chats, sugarcane, avocados , oranges, taro yams , and peppers. Cash crops include coffee, 
chats, sugarcane, avocados, oranges, and peppers, as well as various food crops. Farmers mainly keep 

local cattle, sheep, goats, chickens, and pack animals such as mules, donkeys, and horses. Efforts have 
been made by the extension system to improve local cattle and chicken breeds. 

The use of external inputs is very low. Only a few small-scale stockists keep seed, pesticides, and 

fertilizer. Generally farmers use their own seed, but sometimes purchase it at the local market. 

Most households are Protestant Table 1. Major agroecological zones in the Sidama and North Omo 
study area� Christian (71.4% of lowland and 

59.2% of intermediate zone farmers). Zone Mean� 
lowland Intermediate Highland annual� 

800-1500 m 1500-2300 m 2300-3000 m rainfall Temperature� 1.3.2 North Omo
Woreda (Ofo) (Ofo) (Ofo) (mm) (DC) 

The North Omo area covers 
Sidama 24,541.4 km2 and has 22 

Awassa Zuria 70.7 29.3 800-1200 15.1-20.0 
administrative woredas. The estimated Shebedino 3.4 78.9 17.4 800- 1200 15.1-20.0 

North Omo� population is 3,109,167 persons , of 
DamotWoyde 41.4 58.6 800-1000 15.1-25.0 

which 94% are rurally based and 6% SodaZuria� 94.1 5.9 1000-1200 15.1-20.0 
urban based. The area has a population 

Source: A Socioeconomic Profile (1998). 
density of 126.6 persons per km2 . 

The rainy season is unimodal and bimodal. The lowland zone has only one cropping season, while the 
possibility of planting in both the belg and meher rainy seasons is higher in intermediate zone . Rainfall 
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occurs from March to October. The belg season extends from March to June and the meher season 
from July to September. About 85% of the total annual rainfall occurs during July-September. Usually 
rainfall is lowest at the beginning of the belg season (MarchiApril) and at the end of the meher season 

(SeptemberIOctober). 

The area ranges in elevation from 800 to 3000 mas!. Most (76%) of the area is classified as 
intermediate, with 21% being lowland. Temperatures range from 15.1°C to 25.0°C. Annual rainfall is 

800-1200 mm . The main food crops grown and livestock kept are similar to those of the intermediate 
and lowland zones in the Sidama study area. 

2.0 METHODOLOGY 

2.1 Sampling Procedure 
A multistage, purposive sampling procedure was used to select farmers for the survey. The survey 
focused on farmers from two woredas in the intermediate (weinadega) zone and two in the lowland 
(kola) zone of the Sidama and North Omo study area, where maize is the major crop grown. Six 
peasant associations (PAs) were selected in each woreda, based on maize production potential and 
accessibility. A list of farmers from the six PAs was compiled and a systematic random sampling 
technique was applied to each stratum to obtain a sample of 240 farmers . Primary data formed the 
core of the study and was obtained from farmers through structured questionnaires. 

The preparatory phases of the study involved introductory visits to farmers and to agricultural and 
administration staff. Informal on-farm visits were carried out to obtain qualitative data on farming 
practices and circumstances. This information was used to develop the questionnaire for the formal 
survey and was supplemented by informal interactions with extension staff at zonal and woredallevels. 
The team of researchers and extension officers visited the woredas and PAs to compile the list of 
farmers and pre-test the questionnaire. The development agents (DAs) and leaders of the PAs assisted 
in compiling the list of farmers . The farmers were interviewed by extension officers and trained 
enumerators in October-November 1997 . The principal investigator acted as the supervisor. The 
woredas and PAs covered in the survey are shown in Table 2. 

2.2 Analytical Model Table 2.Woredas and peasant associations 
sampled forthe surveyFactors influencing the adoption of new agricultural 

technologies can be divided into three major Sidama North Omo 

categories:� Woreda Awassa Zuria Soda Zuria 
Shebedino DamotWoyde•� Attributes of the farm and farmer, e .g., the age 

No. of PAs sampled 12 12 
and education level of the farmer, family size, 
farm size; 

•� Attributes associated with farming technology, e.g. , the characteristics a farmer desires in an 
improved maize variety (Adesina and Zinnah 1992; Misra et 01. 1993) ; 

•� The farmer 's objective, i.e., how different strategies used by the farmer can influence the adoption 
of technologies, e .g., commercial versus subsistence farming (CIMMYT 1988). 

4 



In this study, a tobit model was used to test the factors affecting the allocation of land to improved 

maize varieties, and a logit model was used to test factors affecting fertilizer adoption . The tobit mod el 

(McDonald and Moffitt 1980; Maddala 1983), which tests factors affecting the incidence and intensity 

of adoption , can be specified as follows: 

if Xt~+ u, > 0 
if Xt~ + u, s 0 
t = 1,2, ... , N 

where: 

Y expected area of land (ha) allocated to improved maize varieties or the amount of fertilizer t 

(N kg/ha) at a given stimulus level Xt; 

N = number of observations; 

x, = vector of independent variables; 

vector of unknown coefficients; ~ 
u,� independently distributed error term assumed to be normal with zero mean and constant 

variance (Jz 

Following Gujarati (1988), the logit model is specified as follows: 

Ln (P/(l -P)) = X,~ + £, 

X, is the index reflecting the combined effect of X independent variables that prevent or promote 

adoption. The index level X can be specified as: t 

X, = ~o + ~IXI +... .+ ~14X14 + £1 

where: 

~o constant; 

Xl FSIZE (farm size, timmad ']; 

Xz AGE (age of household head, yr): 

X3 = EDUC (education level of household head , dummy variable); 

X4 HHSIZE (family labor, no . of adults in the hous ehold) ; 

Xs� HLAB (hired labor, dummy variable); 

X6 =� CREDIT (access to credit by farmer for improved varieties or fertilizer, dummy variable); 

X7 = TLU (livestock units; index where livestock numbers are aggregated using the 

following weighting factors: oxen, bulls, cows, and heifers = 1.0; mules , donkeys, and 

horses = 0.43; goats and sheep = 0.143) 

X = EXTEN (access to extension services by farmer, dummy variable) ; s 
Xg =� YOFI (annual off-farm income, BirrZ); 

CFARMER (contact farmer, dummy variable); XIO 

XII HANDHOE (number of hand hoes used for crop production); 

= OXPLOW (number of ox plows used for crop production); X 12 

= AEZ (farming in the intermediate zone , dummy variable); X 13 

X MEMBER (membership of an organization, dummy variable); l 4 

£, = error term. 

1 1 timmad = 0.25 ha 
2 US$ 1 = Birr 7. 
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Formation of the model was influenced by a number of working hypotheses. It was hypothesized 

that a farmer's decision to adopt or reject a new technology at any time is influenced by the 

combined (simultaneous) effects of a number of factors related to the farmer's objectives and 

constraints (C1MMYT 1993). The following variables were hypothesized to influence the allocation of 

land to improved maize varieties or the amount of fertilizer used: 

Farm size: Farm size (XI) is an indicator of wealth and perhaps a proxy for social status and 

influence within a community. It is expected to be positively associated with the decision to adopt 

improved maize technologies. Conversely, farm size can also encourage farmers to intensify 

production, in which case it is expected to be negatively related to the adoption of improved maize 

technology. 

Farmer's age: The age of a farmer (X 2) can generate or erode confidence. In other words, with 

age a farmer can become more or less risk-averse to new technology. It is hypothesized that a 

farmer's age can increase or decrease the probability of adopting improved maize technologies. 

Education of household head: Exposure to education (X3) will increase the farmer 's ability to 

obtain, process, and use information relevant to the adoption of improved maize variety or fertilizer. 

Education is thus expected to increase the probability of adopting improved maize technology 
packages. 

Household size: Large households will be able to provide the labor that might be required for 

implementing improved maize technologies. Thus, household size (X
4

) is expected to be positively 

related to the probability of adopting improved maize technologies. 

Hired labor: Hiring labor (Xs) is hypothesized to be positively related to the adoption of improved 

maize technologies. 

Credit: Farmers who have access to credit (X
6

) can relax their financial constraints and therefore 

buy inputs. It is expected that access to credit will increase the probability of adopting improved 

maize technologies. 

Livestock: Livestock ownership (X ) is hypothesized to be positively related to the adoption of 
7 

improved maize technologies. 

Extension: Agricultural extension services provided by the Ministry of Agriculture (MOA) are the 

major source of agricultural information in the study area. It is hypothesized that contact with 

extension workers (Xs) will increase a farmer's likelihood of adopting improved maize technologies. 

Off-farm income: A farmer's annual off-farm income (X
9

) is expected to positively influence the 

adoption of improved maize technologies. 

Serving as contact farmer: Serving as a contact farmer (XIO) gives a farmer access to information 

and inputs and should increase the likelihood that he or she will adopt improved maize technologies. 
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Hand hoes/ox plows: A higher level of mechanization is expected to enhance crop management, 
hence , the number of hand hoes (XlI) and ox plows (X12) used by a farmer is expected to positively 
affect the adoption of improved maize technologies . 

Agroecological zone: The zone in which a farmer lives is hypothesized to influence the adoption 
of improved maize technologies. Farmers in the intermediate zone (X 13) are expected to be more 
likely to adopt improved maize technologies 

Membership of an organization: Members of an organization (farmer groups, NGOs) are in a 
privileged position with respect to other farmers, in terms of their access to information on improved 
maize technologies. Being a member of an organization (X14) is hypothesized to be positively 
associated with the adoption of improved maize technologies. 

3.0 MAIZE PRODUCTION TECHNOLOGY RECOMMENDATIONS 

3.1 Cultivars and Planting Practices 
Characteristics of op en pollinated varieties (OPVs) and hybrids released at the national level since the 
1970s are shown in Tables 3 and 4. Late and medium maturing hybrids are commonly grown in the 
study area, depending on the length of growing season. Yields of 100-11°qt/ha and 80-100 qt/ha 
are expected from late hybrids and medium hybrids, respectively. 

Table 3. Characteristics of maize cultivars released for southern 
In the 1970s, maize commodity Ethiopia 
research at Awassa released nine Yield Plant 
OPVs (Bako composite , Alemaya Year of Days to potential height 

composite, KCC, KCB, UCA, UCB, Cultivar release maturity (qt/ha) (em) Lodging 

EAH-75 , A511 , Katumani) and four 
hybrids (H511 , H622, H632, and 

H-511 
H611 
H·625 

1970s 
1970s 
1970 

150 
165 
165 

70-90 
80·100 
80·100 

250 
380 
350 

Susceptible out of prod. 
Susceptible out of prod. 
Susceptible out of prod. 

H611). Since 1980, four OPVs 
(Abobako, Guto , Beletech , and 

Jima-Bako 
Bako 

composite 

1970s 

1975 

165 

165 

50·70 

50·70 

330 

330 

Susceptible out of prod. 

Susceptible out of prod. 
Kulene) and four hybrids (BH 660, KCB 1974 165 50·70 330 Susceptible out of prod. 

BH-140 , BH540, and BH-530) have KCC 
UCA 

1974 
1975 

165 
165 

50·70 
50·70 

320 
325 

Susceptible out of prod. 
Susceptible underprod. 

been released. Beletech , A511 , and UCB 1975 163 50·70 325 Susceptible underprod. 

Katumani are currently out of 
production. 

Alemaya 
composite 

EAH·75 
1975 
1974 

163 
163 

50·70 
50·70 

320 
290 

Tolerant under prod. 
Tolerant underprod. 

Abo-Bako 1986 150 50·70 250 Tolerant under prod. 

In Awassa, the recommended 
A-511 
BH-140 

1974 
1988 

150 
140 

50·60 
80·90 

240 
250 

Resistant underprod. 
Resistant underprod. 

planting time for maize is April 15
30, but it usually occurs soon after 

Gutta 
Beletech 
BH -660 

1988 
1990 
1993 

126 
150 
165 

30·50 
50·70 

90·120 

170 
272 
290 

Resistant underprod. 
Tolerant under prod. 
Tolerant underprod. 

the onset of rain when there is BH-540 1995 145 80·100 250 Tolerant underprod. 

sufficient moisture in the soil. The 
Kuleni 
BH-530 

1995 
1997 

150 
135 

60·70 
80·100 

262 
260 

Resistant under prod. 
Tolerant under prod. 

recommended spacing for both late CV-3 
ACV-6 

1996 
1996 

110 
110 

30·50 
30·50 

170 
170 

Tolerant under prod. 
Tolerant underprod. 

Katumani 1974 110 30·40 175 Tolerant under prod. 
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Table 4. Recommended maize cultivars and agroecological zonesand medium maturing varieties is 75 

cm x 30 ern although the extension Altitude Annual 

package programs have introduced a Cultivar (mas\) rainfall (mm) Agro-ecological zone 

spacing of 80 cm x 50 cm , with two 

seeds per hill. 

A·511 
UCB 
Abo·Bako 

500-1BOO 
1700-200 
500-1000 

BOO· 1200 
1000·2000 
1000·1200 

Mid altitude andlowland 
Mid to high altitude 
Gambella plain 

Gutto 1000-1700 BOO·1200 Bakoand similar areas 

3.2 Fertilizer Beletech 1500-2000 BOO·1200 Bako and similar areas 

Adequate fertilizer is important for 
BH-140 
BH-660 

1000-lBOO 
1600·2200 

1000·1200 
1000·1500 

Bake, Didessa, and similar areas 
Bako, Kaffa, Ambo, and similar areas 

maize production. Both phosphoric BH-540 1000-2000 1000·1200 Mid altitude to transition 

and nitrogenous fertilizers are . 

essential to realize good yields . In the 
Kuleni 1700-2200 1000·1500 

(Bako and similar areas) 
Highland and transition 
(Shambu, Ambo, etc.) 

study area , DAP and urea are the 

most common fertilizers used. At 

Alemaya 
composite 1600·2200 1000-1500 Mid to highland 

(Alemaya, Arsi Negele,Bir,etc.l 
planting, all of the phosphorous and BH 530 1000·1300 600·BOO Moisture stress areas 

half of the nitrogen is applied. The ACV-3 
ACV-6 

1000·1600 
1000·1600 

600·BOO 
600·BOO 

Moisture stress areas 
Moisture stress areas 

remaining half of the nitrogen is Katumani 1000·1600 600·BOO Moisture stress areas 

applied when plants are knee high . 

The recommended fertilizer rate, according to the government extension programs, is 100 kg DAP 

and 100 kg urea per hectare. 

3.3 Management of Weeds, Pests, and Diseases 
The first weeding should take place about three weeks after germination, and the second weeding 

25 days after the first. Hand weeding is the recommended method. Pests and weeds are major 

constraints on maize production. A number of insect pests and diseases attack maize during the 

seedling to storage stages. The most important pests include diseases (leaf blight and rust), insects 

(stalkborer and termites), and rodents. Botanicals and chemicals are recommended for controlling 

storage pests. Neem seed powder is used to control stalkborer. 

3.4 Harvesting 
Maize is ready to harvest when the leaves and husks are dry, the kernels are nearly glazed , and the 

moisture content less than 35%. The formation of a black layer at the base of the kernel is the best 

indicator of physiological maturity. Maize should be harvested soon after physiological maturity and 

should not be left long in the field, where it can attract rodents, diseases, and insect pests. 

4.0 DEMOGRAPHIC AND SOCIOECONOMIC CHARACTERISTICS 

4.1 Demographic Characteristics 
Table 5 summarizes the characteristics of households sampled in the Sidama and North Omo study 

area . On average, farmers in the intermediate zone (45 years) were significantly older than farmers 

in the lowland zone (41 years) (p<0.05). Household size was slightly larger in the intermediate zone 

(6.5 persons) compared to the lowlands (6 .0 persons). More male adults worked permanently or 

part-time on the farm in the lowlands (1.3) than the intermediate zone (2.0). The number of 
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permanent female adult workers was Table 5. Demographic characteristics of sample households. 

significantly higher in the lowland zone 
(1.5) than the intermediate zone (1.2) 
(p<0 .05). However, the number of 
female adults working part-time on the 

farm was significantly higher for the 
intermediate zone compared to the 

lowland (p<0.05). The number of 
household members above 60 years of 
age and children below 14 years of age 
was around 1 and 3, respectively, for 

both zones . 

Farmers in the intermediate zone were 
significantly more educated (48%) than 
the lowland farmers (41%) (X2= 6.8, 

p<O.l). More farmers in the intermediate 
zone (11.2%) hired labor than lowland 
farmers (6.4%). Furthermore, farmers in 
the intermediate zone hired an average 
of 2.3 casual workers compared to an 
average of 2 casual workers for the 
lowland farmers . These differences were 
not significant. Farmers did not hire 
permanent workers. Approximately 12% 
and 15% of the farmers in the lowland 
and intermediate zones, respectively, had 
off-farm income. Farmers in the 
intermediate zone had a higher annual 
off-farm income (495 Birr) than the 

lowland farmers (320 Birr). These 
differences were not significant. Most 
farmers in both zones derived this 
income from business. 

4.2 Land Allocation 
Table 6 shows the distribution of land 
according to agroecological zone. The 
average farm size in the lowland zone 
was significantly larger (4.4 timmad) than 
the intermediate zone (3.1 timmad; 
t=4.5 , .p<O.Ol ). Cultivated area was 
significantly larger for lowland farmers. 

Sidama and North Orno 

Lowland zone Intermediate zone 
Standard Standard 

Mean deviation Mean deviation t-test 

Age of farmer (yr) 41.3 12.4 45.2 13.6 2.3** 
Household size (no.) 6.0 3.4 6.5 3.6 1.0(NS) 
Permanent 

workers (no.) 
Male 1.3 0.9 1.2 0.5 1.6 (NS) 
Female 1.5 0.8 1.2 0.4 2.2** 
Part-time workers 
Male 2.0 1.2 2.0 1.9 0.4 (NS) 
Female 1.2 0.5 1.7 0.9 2.5** 
Off-farm workers 
Male 1.0 1.0 
Female 0 0.0 0 0 
Household 

members> 60yrs 1.3 0.5 1.2 0.5 1.0 (NS) 
Children 3.3 2.2 3.4 2.1 0.4 (NS) 

Numberof Percent Number of Percent 
farmers of fanners farmers of farmers X2 

Farmer's education level 6.8* 
Illiterate 71 59.2 62 52.1 
Basic 8 6.7 11 9.2 
Primaryschool 27 22.5 40 33.6 
Secondary school 14 11.7 6 5.0 
Usehired labor 7 6.4 13 11.2 1.6 (NS) 
Ott-farmincome 14 12.3 15 12.9 0.0(NS) 

Note: NS =notsignificant; *= significant at p<O.I; **=significantat p<O.05. 

Table 6. Land allocation in the Sidama and North Omo study area 

Lowland zone Intermediate zone 
Percent Percent 

Mean of farmers Mean of farmers t-test 

Farm size(timrnadl 4.4 100.0 3.1 100.0 4.5*** 
Cultivated area 

Itlmrnad] 4.2 100.0 3.3 100.0 2.3** 
Fallow area (timmad) 1.2 19.2 0.8 24.2 2.1** 
Rented area Itimrnad] 1.7 10.0 1.5 13.3 0.5 (NSI 
Cash crop area 

(timmad) 0.9 56.7 0.8 56.7 0.4 (NS) 
Maize area (timmad) 2.5 99.2 1.4 95.0 6.5*** 

Numberof Percent Numberof Percent 
farmers of farmers farmers of farmers 2X

Method of 
acquiring l" parcel 7.2* 

Purchased 9 7.6 8 6.7 
Inherited 83 69.7 99 83.2 
Other 27 22.7 12 10.1 

Note: NS =notsignificant * =significant atpctl.l:** =significant atp<O.05.� 
• ** =significant atp<O.Ot .� 
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Similarly, area under fallow was significantly larger for lowland farmers (1.2 timmad) compared to 

intermediate farmers (0.8), as was rented area. The area under cash crops was approximately 1 

timmad for farmers in both zones, while the area under maize was significantly larger for lowland 

farmers (2.5 timmad) than intermediate zone farmers (1.4 timmad) (t=6.5, p<O.Ol). The average 

number of parcels was significantly higher for lowland farmers (1.6) than intermediate zone farmers 

(1.4) (t= 1.8, p<O.l). Most lowland farmers (69 .7%) and intermediate farmers (83.2%) inherited their 

land. 

Most farmers in the lowland zone cultivated crops on black soils (81.8%), while farmers in the 

intermediate zone cultivated on both black (52 .5%) and red soils (40.7%). More than 90% of farmers 

in both zones classified their soils as fertile to very fertile. About 77% and 68% of the farmers in the 

lowland and intermediate zones, respectively, practiced some form of erosion control , with 70% of 

farmers in both zones using contour ridging. Other erosion control methods used were furrowing or 
tree planting. 

4.3 Division of Labor 
The division of labor for maize production by gender in the lowland and intermediate zones is shown 

in Table 7. Land preparation in the lowland and intermediate zones was mainly carried out by men 
(86% and 91 %, respectively). Planting, fertilizer application, weeding , insecticide application, 

harvesting, and processing were mainly carried out by men, while all household members were 

involved in storing and selling. The division of labor was similar between the two zones. Table 8 
shows the use of family and hired labor for various farm operations, according to agro-ecological 
zone. In general, the use of hired labor is low in both zones. About 90% and 74% of the farmers in 

the lowland and intermediate zones, respectively, reported that labor was not readily available . This 
difference was significant (X2 = 6.2, p<0.05). 

Table 7. Division of labor within thehousehold. Sidama Table 8. Use offamily/hired labor forfarm operations. 
and North Omo Sidama and North Omo 

lowland Intermediate lowland Intermediate 
zone (%) zone !%) zone (%) zone (Ofo) 

Farm Mostly Mostly Mostly Mostly Hired Family Hired Family 
operation men women Alia men women Alia Farm operation labor labor Both labor labor Both 

Land Land 
preparation 85.7 14.3 90.6 9.4 preparation 2.9 86.7 10.3 7.1 89.9 3.0 

Planting 56.0 44.0 62.8 37.2 Planting 4.0 89.0 7.0 3.1 92.7 4.2 
Fertilizer Fertilizer 

application 55.1 44.9 55.7 44.3 application 0.0 89.4 10.6 2.1 94.7 3.2 
Weeding 64.3 35.7 69.0 0.9 30.2 Weeding 3.1 87.6 9.3 4.2 91.7 4.2 
Insecticide Insecticide 

application 75.9 24.1 76.4 23.6 application 1.4 86.3 12.3 2.6 94.7 2.6 
Harvesting 54.1 0.9 45.0 46.5 0.9 52.6 Harvesting 7.1 81.8 11 .1 2.1 94.8 3.1 
Processing 53.7 0.9 45.4 52.3 47.7 Processing 3.0 88.0 9.0 3.1 93.8 3.1 
Storing 44.4 55.6 45.9 1.8 52.3 Storing 2.0 87.0 11.0 2.1 93.8 4.2 
Selling 57.3 1.0 41.7 54.5 14.8 30.7 Selling 4.3 87.1 8.6 2.4 95.2 2.4 

• Men.women. and children. 
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4.4 Livestock Ownership and Farm Mechanization 
Livestock ownership according to agroecological zone is shown in Table 9. Farmers in the lowland 

zone had approximately 4 tropical livestock units (TLUs) compared to 3.4 for intermediate zone 

farmers. The average number of oxen owned was about 1.5 in both zones , although a higher 

percentage of lowland farmers owned oxen. In both zones, more than 90% of farmers used oxen for 

draft power. About 84% and 90% of farm ers in the lowland and intermediate zones , respectively , 

owned cows. The average number of cows owned was 3, and these were mainly kept for milk. Other 

types of livestock owned are shown in Table 9. 

Farmers in both zones owned around two hand hoes (Table 10), although more lowland farmers 

(95%) owned hoes than intermediate zone farmers (83.3%). The average number of ox plows owned 

was about one for farmers in both zones, but more lowland farmers (70 .8%) owned ox plows than 

intermediate zone farmers (54 .2%). Only 3% of farmers in the intermediate zone owned an oxen 

harrow. No farmers own ed an oxen cart or tractor. The main constraint on farm mechanization was 

lack of cash to purchase/hire the implements (92.6% of farmers in the lowland zone and 80 .8% in 

the intermediate zone). The next most important constraint (4% and 9% of the farmers in the 

lowland and intermediate zones , respectively) was the unfavorable nature of the terrain for 

mechanized operations. Other constraints included the lack of availability of implements and 

knowledge of their use. 

Table 9. Livestock ownership in the Sidama and North Table 10.Farm mechanization in the Sidama and North 
Omo study area Omo study area 

lowland zone Intermediate zone lowland zone Intermediate zone 
livestock Percent Percent Implement Percent Percent 
ownership Mean of farmers Mean offarmers t-test ownership Mean oHarmers Mean of farmers t-test 

Tropical livestock Hand hoe 2.1 950 2.3 83.3 1.4 (NSI 
units 3.9 100.0 3.4 100.0 1.5 (NS) OX plow 1.2 70.8 1.2 54 .2 0.7 (NS) 

Oxen 1.5 68.3 1.4 45.8 0.4 (NS) Oxen harrow 0 0.0 1.0 3.3 
Bulls 1.3 10.0 2.0 3.3 0.9 (NS) Oxen cart 
Cows 2.8 84.2 2.6 90.0 0.4 (NS) Tractor 
Heifers 1.4 15.8 1.3 6.7 0.5 (NS) 

Note: NS = notsignificant. Calves 1.8 14.2 1.7 21.7 0.3 (NSI� 
Sheep 2.3 19.2 1.7 19.2 1.6 (NS)� 
Goats 2.8 19.2 3.3 5.8 0.7 (NS)� 
Mules 1.2 10.8 1.0 1.7 0.6 (NS)� 
Donkey 2.4 4.2 1.0 8.3 2.3*� 
Horses 1.0 0.8� 
Chickens 4.3 25.8 3.4 21.7 1.4 (NS)� 

Note: NS = not significant; * = significantat p-dl.l . 
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5.0 MAIZE PRODUCTION PRACTICES AND ADOPTION OF 
RECOMMENDATIONS 

5.1 Crops and Cropping System 
Table 11 shows the average land area dedicated to various crops for the lowland and intermediate 

zones. Maize was grown by 99.7% of farmers in the lowlands and 95.0% of farmers in the 

intermediate zone . The next most widely-grown crop was enset. More farmers in the intermediate 

zone grew enset (89 .290) than those in the lowland zone (70.8%). The area under sweet potatoes 

was larger for lowland (0.8%) than intermediate zone farmers (0.7%). About 44% and 58% of the 

farmers in the lowland and intermediate zones, respectively , intercropped maize with other crops. 

This difference was significant (X2=4.3, p<0.05). All farmers in the intermediate zone and 91% of 

the lowland farmers intercropped maize with beans, whereas 67% and 35%, respectively, 

intercropped maize with kale. A third important intercrop species for intermediate zone farmers was 
sweet potato (24 .2%). 

Table 11. Major crops grown in the Sidama and North 
5.2 Cropping Calendar� Omo study area 

Cropping activities follow the calendar year.� lowland lone Intermediate lone 
Percent PercentLand preparation, planting, weeding , and 

Mean offarmers Mean offarmers 
harvesting are carried out from January to Crop [timmad] growing (timmad) growing 
August (Table 12). Farmers start land Enset 0.94 70.8 0.7 89.2 
preparation and planting from February to Maize 2.53 99.7 1.4 95.0 

Teff 1.0 8.3 0.93 31.7March, with the most planting occurring during 
Coffee 0.36 13.3 0.46 35.0 

March-April. Weeding is carried out in April- Chats 0.51 19.2 0.66 23.3 
Sugarcane 0.25 3.3 0.52 11.7May. Some weeding, together with harvesting of 
Avocados� 0.38 1.7

the first-season maize crop at the green cob Oranges 0.25 0.8 
stage, is undertaken from May though July. The Haricot beans 0.95 33.3 0.42 19.2 

Sorghum 0.83 15.8 0.59 11.7mature maize is harvested during September to 
Sweet potatoes 0.82 36.7 0.69 35.0 

October. Crops such as enset , citrus, and sweet Irish potatoes 0.25 2.5 0.33 5.0 
Faba beans 0.63 1.7potatoes are planted at the onset of the rains. 
Field peas 1.0 0.8 0.25 0.8 

During July, September, and December, farmers Barley 0.33 4.2 
are involved in off-farm activities. Wheat 0.29 1.7 

Taro 0.36 5.8 0.44 16.7 
Yams 0.19 1.7 
Peppers 0.63 3.3 0.68 5.8 

Note: Cash crops include coffee, chat, sugar cane, avocados, 
oranges, and peppers. 

Table 12. Cropping calendar forSidama and North Omo 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Land preparation 
Planting 
Weeding/cu Itivation 
Harvesting 
Processing 
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5.3 Maize Cultivars Grown and Maize Production 
5.3.1 Cultivars grown 

Table 13 shows the current maize cultivars grown in the study area. It is evident that the proportion 

of farmers growing hybrids is increasing in both zones, while the proportion growing local varieties is 

declining. In 1997, BH-140 was the most commonly grown hybrid (5% and 18% of farmers in the 

lowland and intermediate zones, respectively). Figure 2 shows the area planted to improved maize 

and the total area under maize for the lowland and intermediate zones . The figure shows the area 

under improved maize is increasing in both zones , particularly in the intermediate zone . Figure 3 

shows the average production (kg/timmad) for local and improved maize varieties by agroecological 

zone from 1993 to 1997 . It can be seen that in both zones the average yield of improved maize is 

two to three times higher than that of local varieties. 

5.3.2 Seed source and 
management 
Farmers' sources of maize seed and 

seed management practices are 

shown in Table 14. About 83% 
and 61 % of farmers in the lowland 

and intermediate zones, 

respectively, used seed from their 
previous harvest, while 11% and 
34%, respectively, purchased seed. 

This difference was significant 
(X2 = 16.3, p<O.OI) . Of those 

farmers who purchased seed , most 
sourced it from a stockist at the 

Timad 
350,-----------------, 

Total maize, lowland zone 
300 

250 

200 
Total maize, intermediate zone ••• 

150 · ·· · · · ·. 1I ~ ..-. ..·i ·i ·i .-i ·i ·i ·i·i·i ·~ -i.·i·i·i · i..' .....~··· ....-.... 

100 
Improved maize, intermed iatezone� 

50� 

1993 1994 1995 1996 1997 

Figure 2. Area under improved maize varieties and total 
maize area by agroecological zone. 

Table 13. Current maize cultivars grown by farmers in Sidama and 
North Omo 

Percent offarmers growing 
1993 1994 1995 1996 1997 

Cultivars low· Int.b low Int. low Int. low Int. low Int. 

Localvarieties 96.7 82.5 96.7 78.3 95.8 73.3 84.2 78.3 79.2 70.0 
Improved 

varieties 0.0 3.3 0.0 2.5 1.7 6.7 6.7 10.0 6.7 24.2 
Kenya 0.0 2.5 0.0 2.5 0.0 1.7 0.0 2.5 0.0 1.7 
Awassa 511 0.0 0.0 0.0 0.0 0.0 0.8 0.8 0.0 0.8 0.8 
BH·140 0.0 0.0 0.0 0.0 1.7 3.3 5.8 5.0 5.0 18.3 
BH-660 0.0 0.8 0.0 0.0 0.0 0.0 0.0 0.0 O.B 3.3 
BH·540 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
CG-4141 0.0 0.0 0.0 0.0 0.0 0.8 0.0 2.5 0.0 3.3 

a Low = lowland zone. b Int. = intermediate zone. 

(kg/timmad) 
1400,------------------, 

1200 
Improved maize, lowl ands 

..........._--_ _-_ __ • .�1000 

........................ ................ ..... . .. i .i ·i ·i·i.'!t~~ .�800 
Improved maize, 
intermediatezone

600� 
Local maize, intermediate zone� 

·· ,~~ ,~:,~: ,~:+,~~ " •••,.v " ..400 ....... . .� 

200 ~ ~ ~~I .~.a.i.~ ~ , .!()Y."laD .d. ? 

oL----,-----,------r-----r-----.----' 

1993 1994 1995 1996 1997 

Figure 3.Average production (kg/timmad) oflocal and improved 
maize by agroecological zone, Sidama and North Omo. 
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local market or from the Ethiopian Seed� Table 14. Farmers' sources of maize seed and seed 
management, Sidamaand North OmoEnterprise (ESE). Most farmers in both zones 

lowland zone Intermediate zoneselected seed during harvesting and stored it above 
Number of Percent Number of Percent 

the fireplace in their homes.� 2farmers offarmers farmers offarmers X

Seed source 16.3* 
In 1996 , significantly more farmers in the Own seed 95 83.3 67 60.9 

Purchased 13 11.4 37 33.6 intermediate zone (35%) obtained their preferred 
MOA 6 5.3 6 5.5 

maize cultivar than lowland farmers (22.6%; Seed selection NC 
DuringX2=4.4, p<0.05) . Expense was the main 
harvesting 87 76.3 68 60.2 

constraint on obtaining preferred cultivars, After 
resulting in most farmers using their own seed harvesting 25 21.9 44 38.9 

Other 2 1.8 1 0.9 (61.2% of lowland and 69% of intermediate 
Seed storage NC 

farmers). Another constraint was that seed was Abovethe 
fireplace 95 88.8 92 88.5 not available , a problem reported by 19% and 
In a pot 5 4.7 2 1.9 

21 % of farmers in the lowland and intermediate In sacks 3 2.8 7 6.7 

zones, respectively. Four and 10% of the lowland In a barrel 4 3.7 3 2.9 

and intermediate zone farmers, respectively, did Note: NC= notcalculated, ***= significant at p<O.Ol. 

not obtain seed because of poor quality. 

5.3.3 Preferred maize varieties 
Table 15 shows farmers ' preferences for maize cultivars and the constraints on using improved maize 

seed . Most lowland zone (56.6%) and intermediate zone (48 .1%) farmers preferred local varieties. 

Lowland zone farmers favored local varieties due to their early maturing (36.4%) and high yield (15.2%) 

characteristics. Intermediate zone farmers preferred local varieties for their early maturing (41.4%) and 

high yield (31%) characteristics, and also for seed size (10.3%). The next most popular cultivar was BH

140, preferred by 31.9% and 29 .6% of farmers in the lowland and intermediate zones, respectively. 

More than 95% of farmers in both zones favored this hybrid for its high yield potential. Variety 

CG4141 was preferred by 8% of lowland zone 

farmers and 16.7% of intermediate zone farmers , Table 15. Preferred maize cultivars and constraints on 
chiefly for its high yield. The main constraints on using improved maize seed. Sidama and North Omo 

using improved maize were high price (62% and lowlandzone Intermediate zone 
Number of Percent Number of Percent45% of the farmers in lowland and intermediate 

farmers offarmers farmers offarmers 
zones, respectively) and lack of cash (6% of 

Cultivar
lowland zone farmers and 19% of intermediate Awassa 511 3 2.7 o 0.0 
zone farmers) .� BH-660 o 0.0 6 5.6 

BH-140 36 31.9 32 29.6 
BH-540 1 0.9 o 0.0 

5.4 Fertilizer Management� CG4141 9 8.0 18 16.7 

5.4.1� Fertilizer use and method of local varieties 64 56.6 52 48.1 
Constraints

application Highprice 54 62.1 38 44.7 
The use of fertilizer and method of application by lack of cash 5 5.7 16 18.8 

Unavailability 8 9.2 9 10.6farmers in the study area are shown in Table 16. 
lack of credit 4 4.6 10 11.8 

In 1997, farmers in the lowland zone used about lack of knowledge 10 11.5 2 2.4 
Unfavorable climate 3 3.4 1 1.271.6 kg/ha of DAP, while the intermediate zone 
Other 3 3.4 9 10.6 
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farmers used about 101.4 kg/ha. The lowland zone farmers used 84 kg/ha of urea compared to 88.4 

kg/ha by farmers in the intermediate zone. Most lowland zone (95.7%) and intermediate zone farmers 

(82 .5%) applied DAP in furrows. About 49% and 66% of the farmers in the lowland and intermediate 

zones, respectively, applied urea in furrows , while the other farmers applied it in rings around the 

maize plant (51.4% of lowland zone and 31.6% of intermediate zone farmers). The lowland zone 

farmers used significantly more labor to apply DAP and urea (6.5 hrs/timmad and 5 .1 hrs/timmad, 

respectively) than the intermediate zone farmers (3.9 hrs/timmad and 4.2 hrs/timmad , respectively). 

These differences were significant at 190 and 10% for the application of DAP and urea, respectively. 

The main reason for not using fertilizer was its high price. About 14% and 4% of farmers in the 

lowland and intermediate zones , respectively, reported that they had not heard of fertilizer before . 

Other reasons included unavailability of fertilizer, late delivery, or a lack of perceived benefits. 

About 38% of farmers in the lowland zone and 46% in the intermediate zone used fertilizer on other 

crops . In the lowland zone , farmers applied fertilizer to sweet potato (57 .5%), teff (30~) , and haricot 

beans (27.5%). In the intermediate zone, farmers applied fertilizer to teff (64.6%) , sweet potatoes 

(31.3%), haricot beans (25%), enset (16.7%), and chat (12 .5%). 

Table 16. Fertilizer use formaize production in Sidama and North Omo 5.4.2 Fertilizer source and 

lowland zone Intermediate zone preferred package size 
Percent Percent Farmers in the lowland and

Mean offarmers Mean offarmers t-test 
intermediate zones traveled about 6 

Amount of fertilizer (kg) 
km and 4 krn, respectively , to obtain DAP(1996) 40.5 36.7 45.3 47.5 0.8(NSI 

DAP (1997) 37 .6 33.3 43.1 43.3 0.9 (NS) fertilizer. This difference was significant 
Urea (1996) 32.0 9.2 45.4 19.2 1.2 (NS) 

(t=2.8 , p<O.Ol). Most lowland zone Urea (1997) 39.9 20.0 48.6 15.8 1.1 (NS) 
farmers (53%) purchased their fertilizer 

Area of fertilizer application (timmad) 
DAP(1996) 2.3 44.2 1.7 50.0 2.2** at the local market, while 59% of the 
DAP(1997) 2.1 28.3 1.7 45.0 1.4 INS) intermediate zone farmers obtained 
Urea (1996) 2.2 14.2 2.1 20.0 0.2(NS) 

their fertilizer from the MOA (Table Urea (1997) 1.9 15.8 2.2 15.8 0.91NSI 
17) . In 1997, the price of DAP was Number of Percent Number of Percent 

farmers offarmers farmers offarmers about 250 Birrz l.Of) kg in both zones, 

Method of DAPapplication NC while the price of urea was about 197 
Broadcasting 12 15.0 Birr/lOa kg and 218 Birrv l Ot) kg in 
Ring application 2 4.3 2 2.5 

the lowland and intermediate zones, In furrows 44 95.7 66 82.5 
respectively.Method of urea application 

Broadcasting 1 2.6 
Ring application 18 51.4 12 31.6 Fertilizer is usually available in 10 kg, 
In furrows 17 48.6 25 65.8 

25 kg, and 50 kg bags. The cost of 
Constraints on fertilizer use NC 

transporting a 50 kg bag of fertilizer Too expensive 44 83.0 40 76.9� 
Not heard of fertilizer 7 13.2 2 3.8 was about 2 Birr and 3 Birr in the� 
Unavailability 1 1.9 2 3.8� lowland and intermediate zones, 
Late delivery 1 1.9 3 5.8� 
No perceived benefits 2 3.8 1 1.9 respectively. This difference was� 
Other 6 11.3 11.5�6 significant (t='1.8, p<O.l). About 75% 

Note: NS = not significant; NC = not calculated. of the farmers in both zones preferred 
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Table 17. Farmers' fertilizer sources and preferredthe 50 kg bag because it was the amount 
package size. Sidama and North Omo

need ed for the farm . Another important 
Lowland zone Intermediate zonereason for this choice was that it was 

Number of Percent Number of Percent 
affordable (21.2% of lowland zone and 17 .6% farmers offarmers farmers offarmers 

of intermediate zone farmers). There were Fertilizer source 
significantly more intermediate zone farmers MOA 31 47 .0 41 58.6 

Local market 35 53.0 24 34.3(70.5%) who reported the availability of the� 
7.1NGOs 5 

correct package size than lowland farmers Preferred package size 
10kg 7 7.5 7 6.9(46 .8%) (X2 = 11 .5 , p<O.OI) . The main 
25kg 15 16.1 18 17.6 

constraints on using fertilizer were high price 50kg 71 76.3 77 75.5 

(83.1 % and 62.790 of farmers in lowland and Constra ints on fertilizer use 
intermediate zones , respectively) and lack of High price 64 83.1 52 62.7 

Lack of credit 12 15.6 14 16.9credit (about 16% of lowland zone and 17% of 
Unavailable 2 2.6 3 3.6 

intermediate zone farmers) .� Unfavorableweather 1 1.3 2 2.4 
Not heard of fertilizer 2 2.6 2 2.4 
Adequacyof

5.4.3 Use of organic manure and natural fertility 1 1.3 2 2.4 

insecticides Other 5 6.5 9 10.8 

About 6590 of lowland farm ers and 76% 

intermediate zone farmers used manure in 

their fields in 1996/97. This difference was significant (X2= 2.9, p<O.OI) . In 1997, however, 

lowland zone farmers applied significantly more manure (870 kg) in their fields compared to 

intermediate zone farm ers (293 kg) (t=2.7, p<O.OI) . About 4% and 13% of farmers in the lowland 

and intermediate zones, respectively, applied compost. The main reasons for not applying organic 

matter were unavailability (50% and 69% in lowland and intermediate zones, resp ectively) and the 

large transportation distances involved in collecting the organic matter (about 36% and 13% for 

lowland and intermediate zone farmers , resp ectively). 

About 43% of lowland farmers and 24% of intermediate zone farmers used insecticide. This 

difference was significant (X 2=9 .1 , p<O.OI) . The main reasons for not using insecticide were high 

price (57% and 51 % of farm ers in the lowland and intermediate zones, respectively) or other farmers 

used chemicals (19% of the farmers in the lowland zone and 990 of the farmers in the intermediate 

zone). About 8% and 10% of farmers in the lowland and intermediate zones , respectively, reported 

that the chemicals were too difficult to apply. 

6.0 AVAILABILITY OF CREDIT FOR MAIZE PRODUCTION 

6.1 Access to Credit 
Table 18 shows farmers ' access to credit , credit sources, and con straints in the study area . About 

2690 of lowland farmers and 34% of intermediate zone farmers used cred it to purchase fertilizer, 

while 21 % and 2490, respectively, used credit to buy improved seed . All lowland zone farmers and 

93% of intermediate zone farmers obtained credit from the Bureau of Agriculture (BOA). The 

average amount of credit obtained was 170 Birr for lowland farmers and 173 Birr for intermediate 
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zone farmers . The average duration of the Table 18. Farmers' access to credit for maize production, 
Sidama and North Omo loan was longer for farmers in the lowland 

zone (2.6 years) than for those in the 

intermediate zone (1.3 years). The average 

lowland zone 
Number of Percent 
farmers of farmers 

Intermediate zone 
Number of Percent 
farmers of farmers 

interest rate was about 16% and 14% in Credit for fertilizer 30 26.3 39 33.9 
the lowland and intermediate zones, Creditfor improved seed 23 20.7 27 23.7 

respectively. Lowland zone farmers Creditsources 
MOA 26 100.0 28 93.3 

traveled 5 km to obtain credit, while the Service cooperative 5 6.7 

intermediate zone farmers traveled 4 km. Year credit use started 
Most of the decisions to obtain credit were Before 1993 4 14.3 8 23.2 

made by the husband (74% and 75% of 1993 
1994 

1 
3 

3.6 
10.7 

3 
4 

8.8 
11.8 

farmers in the lowland and intermediate 1995 4 14.3 6 17.6 

zones, respectively), compared to the wife 1996 
1997 

15 
1 

53.6 
3.6 

10 
3 

29.4 
8.8 

(10% in both the lowland and intermediate 
zones). In some cases it was a joint 

Type of collateral 
Land 9 32.1 8 34.8 

decision . About 50% of farmers in both Money lenders 10 35.7 3 13.0 

zones had to put up collateral for which 

many used land or animals. In most cases, 

Animals 
Building 
Guarantees 

4 
1 
4 

14.3 
3.6 

14.3 

8 

4 

34.8 

17.4 

it was the husband who put up the Constraints 

collateral (90<J'o of lowland zone farmers 
and 80% of intermediate zone farmers). 

Highinterest rates 
Repayment terms 
Unavailability of loans 

29 
9 
5 

47.5 
14.8 
8.2 

16 
10 
11 

30.2 
18.9 
20.8 

Most farmers started using credit in 1994. MOA loans 8 13.1 9 17.0 
Lackof knowledge 6 9.8 6 11.3 

6.2 Constraints on Use of Credit 
Other 4 6.5 1 1.9 

The main constraints on using credit were 

high interest rates (47.5% of lowland farmers and 30 .2% of intermediate zone farmers) and 
unfavorable repayment terms (about 15% of lowland farmers and 19% of intermediate zone 

farmers). Also, about 8% of the lowland zone farmers and 21 % of the intermediate zone farmers 

reported the unavailability of credit to be a problem. 

Alternative sources of finance for crop production were crop sales (75% and 72% of farmers in 

lowland and intermediate zone farmers, respectively), livestock sales (10% and 17%, respectively), 

and off-farm activities (3% and 8%, respectively). 

7.0 EXTENSION SERVICES AND MEMBERSHIP IN ORGANIZATIONS 

7.1 Extension 
Farmers' access to extension services is shown in Table 19 . About 88% of farmers in both zones had 
received an extension visit in 1997. Most lowland farmers (56.4<J'o) and intermediate zone farmers 

(76.1 %) were visited one to two times a week. The extension agent advised farmers on technological 
recommendations including use of fertilizer, insecticides , improved seed, as well as land use practices 
and home economics. 
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The main reason that extension staff did not visit farmers was poor communication between 

extension staff and farmers, according to 72 .1% and 33.3% of farmers in the lowland and 

intermediate zones, respectively. In some cases, farmers had never heard of extension agents (about 

12% and 22% of farmers in the lowland and intermediate zones, respectively) . 

A male extension agent visited all of the lowland farmers and 91 % of the intermediate zone farmers. 

About 46% and 40% of farmers in the lowland and intermediate zones, respectively, preferred a 

male extension agent, while 52% and 58%, respectively,did not have a preference. In the 

intermediate zone, 85% of the extension visits were to individual farmers, while in the lowland zone 

about 54% of the visits were to individual farmers and 46% were to groups. This difference was 

significant (X 2= 15.4, p<O.Ol) . 

About 1790 and 23% of farmers in the lowland and intermediate zones, respectively, were contact 

farm ers , and most lowland farmers (70%) and intermediate zone farmers (53%) expressed the wish 

to become contact farmers. In both zones, the main benefit associated with being a contact farmer 

was perceived to be increased yields through improved production technology. One third of farmers 

in both zones wanted to be a contact farmer in order to receive free inputs to achieve increased 

production. More farmers in the intermediate zone (56.4%) had attended a field day than those in 

the lowland zone (46.2%) , while about 33% of farmers in both zones had attended a farmer training 

course. Only 14% and 19% of farmers in the lowland and intermediate zones, respectively , owned a 

radio, even though 17% and 30%, 

respectively, listened to agricultural Table 19. Farmers' access to extension services and membership 
programs. in organizations. Sidama and North Omo 

Lowland zone Intermediate zone 
Number of Percent Number of Percent7.2 Membership in 

farmers of farmers farmers offarmers t-testOrganizations 
Frequency ofEighty-eight percent of farmers in both 
extension visits NC 

zones were members of an organization, Twice per week 18 29.0 15 32.6 
Once per week 17 27.4 20 43.5 generally a PA. The main services 
Every three weeks 18 29.0 7 15.2 

provided by these organizations were Once per month 9 14.5 2 4.3 

shopping items (52% of lowland farmers Once per year 2 4.3 

and 3390 of intermediate zone farmers) Subject of message 
Fertilizer 74 66.7 73 74.5 1.5 (NS)

and loans (15% and 2390, respectively) . Insecticides 72 64.9 61 61.6 0.2(NS)� 
The supply of communal labor was Improved seed 69 63.9 64 66.0 0.1 (NS)� 

Manure 60 53.6 53 56.4 0.2(NS)�another important service provided by 
Land use practices 59 53.6 56 60.2 0.9 (NSj� 

organizations to farmers (19% of Home economics 29 34.9 34 43.0 1.1 (NS)� 
Useof credit 62 57.4 51 56.7 0.0(NS)�lowland farmers and 18% of 

Agricultural information intermediate zone farmers) . About 25% 
Contactfarmer 20 16.7 26 22.6 1.3 (NS)

of farmers in both zones were office Attend field day 55 46.2 62 56.4 2.4 INS) 
Attend farmer bearers, and more than 75% were 

training 39 33.9 38 32.5 0.1 (NS)
committee members. Have a radio 17 14.3 23 19.2 1.0 (NS) 

Member of an 
organization 105 88.2 77 87.5 0.0(NS) 

Note: NC = notcalculated; NS = notsignificant. 
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8.0 FACTORS AFFECTING THE ADOPTION OF IMPROVED MAIZE 
TECHNOLOGIES 

8.1 Definitions 
Feder et al . (1985) defined adoption as the degree of use of a new technology in a long-run equilibrium 

when a farmer has all of the information about the new technology and its potential. Therefore, 

adoption at the farm level describes the realization of a farmer 's decision to implement a new 
technology. On the other hand, aggregate adoption is the process by which a new technology spreads 

or diffuses through a region. Therefore a distinction exists between adoption at the individual farm level 

and within a targeted region. If an innovation is modified periodically, however, the equilibrium level of 

adoption will not be achieved. This situation requires the use of econometric procedures that can 

capture both the rate and the process of adoption . As the new technology is introduced, some farmers 
will experiment with it before adopting. The "rate of adoption" is defined as the proportion of farmers 

who have adopted a new technology over time. The "incidence of adoption" is defined as the 

percentage of farmers using a technology at a specific point in time (e.g., the percentage of farmers 
using fertilizer. The "intensity of adoption" is defined as the level of adoption of a given technology for 

instance, the number of hectares planted with improved seed or the amount of fertilizer applied per 
hectare. 

8.2 Rate of Adoption 
The common procedure for assessing rate of adoption is the use of logistic curve, which captures the 
historical trend of adoption over a given time and can be used to assess the effectiveness of agricultural 

institutions that have served the farming system over time. The logistic curve is constructed using data 
on the proportion of farmers who have adopted an improved technical innovation over a given period . 
The basic assumption is that adoption increases slowly at first but then rapidly increases to approach a 

maximum level (CIMMYf 1993). Mathematically, the logistic curve is given by the following formula: 

K/( 1 + e-a bt)Y = 
t 

where: 

Y the cumulative percentage of adopters at time l ; 
t 

K the upper bound of adoption; 
b a constant, related to the rate of adoption; and 
o a constant, related to the time when adoption begins. 

Figure 4 shows the rate of adoption of improved maize in the lowland and intermediate zones of 
southern Ethiopia. In 1996, about 22% of lowland farmers and 30% of intermediate zone farmers had 

adopted improved maize. The rate of adoption for the period 1980-1996 was 0 .31 and 0.36 for the 

lowland and intermediate zones, respectively. The figure shows that the rate of adoption of improved 

maize mainly increases from 1991 onwards because of the policy reform in 1991 , which discouraged 
collective farming and liberalized the grain market. Also, the Sasakawa Global-2000 project (SG-2000) 

established on-farm production management training plots of about 0.5 ha, which included provision of 
seed and fertilizer on credit to promote the use of improved maize technologies. Furthermore, the MOA 

adopted this approach and embarked on a wide-scale program to supply inputs on credit to farmers . 
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Adoption (%)Figure 5 shows the rate o f adoption o f fert ilizer 
40.-------------------,

in the lowland and intermediate zones of 

southe rn Ethiopia . In 1996, abo ut 58% of 35 

lowland farm ers and 70% of interm ed iat e zone 

farmer s used fertilize r. Th e rate o f ado ption for 

the period 1966-1 996 was 0.45 and 0 .17 for 

the lowland and intermediate zon es, respectively. 

The rat e of ado ption of fertilizer increased slowly 

from 1974 to 1991 , due to the efforts o f the 

previous government regime to boost agricultural 

production through the supply of inputs. 

However, from 1991 onwards the ad option o f 

fertilizer inc reased rapidly for the same reasons 

that led to the ado ption o f improved maize 

var ie ties . Around 64% of lowland farmers and 

6 0% of inter mediate zone farmers reported that 

they would increase fe rtilizer use because it 

increased yields and improved soil fertility . Only 

5% of lowland farmers and 11 % of intermediat e 

zone farmers sa id they would reduce the use o f 

fertilizer, wh ile 14% would stop completely, 

mainly because they could not afford to buy it. 

About 17% and 14% of farmers in the lowland 

an d inter me dia te zones , respectively, would 

maintain their fertilizer application levels. 

8.3 Tobit Analysis of Land Allocated 
to Improved Maize 
Results o f the tobit model for the area allocated 

to improved maize var ieties are presented in 

Table 20 . The tobit model was used because the 

propo rtion of land a lloca ted to improved maize 

is a continuous variable but truncated be twee n 

Interm ediate zone 
30� 

725 

: . 
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Figure 4.Adoption of improved maize in the study area 
by agroecological zone. 
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Figure 5. Adoption offertilizer in the study area by 
agroecological zone. 

zero and one . The use o f ordina ry least squares would result in biased estimates (McDonald and 

Moffitt 19 80). In Table 20 , 8EY/8X
j 
shows the marg inal effect of an explanato ry var iable on the 

expected value (mean proportion) of the dependent variable , 8EY'/ 8Xj shows cha nges in the 

intensity o f ado pt ion with respect to a un it cha nge of an inde pendent variable among ado pters , and 

8F(z)j8X
j 
is the p robabi lity cha nge among non-adopters (e. g ., the prob ability of adopting improved 

maize var ieties) with a unit cha nge o f independent var iable X
j 
(Roncek 1992). Th e log-likelihood ratio 

test was significa nt at p<O.Ol. 

The numb er of TLU s, ag roe cologica l zone , ex tension services , use of credit, and membership of an 

organiza tion a ll significan tly influenced the p robability that land would be a llocated to imp roved maize 

var ieties. Th e marginal effect o f TLU on the a rea allocated to improved maize was 0 .005 , and TLU 
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increased the probability of adoption among nonadopters by 3.7%. Through renting their livestock 

for land preparation work , farmers are able to obtain enough cash to make a down payment on 

improved seed . This is especially the case in Sidama and North Omo, where there is a high demand 

for oxen labor. The marginal effect of farming in the intermediate zone on the area allocated to 

improved maize was 0 .06, and cultivating in this zone increased the probability of adoption among 

nonadopters by 44.2%. 

Access to agricultural inputs, extension services, and credit facilities was higher in the intermediate 

zone . Also, the infrastructure was more developed in this zone. The marginal effect of an extension 

visit on the area allocated to improved maize was 0 .039, and an extension visit increased the 
probability of adoption by 27.6%. The marginal effect of credit on the area allocated to improved 

maize was 0.06, and credit increased the probability of adoption by 44%. The majority of adopters 

obtained credit in kind in the form of improved seed and fertilizer through the minimum package 

program of the BOA. These inputs are distributed to farmers who are willing to host a 
demonstration plot. To do this, they need to have at least 0.5 ha of maize and have to pay a 25% 

down payment and the balance at harvest. Other studies have shown that farmers find credit to be 
an important determinant for the adoption of improved maize seed (Bisanda and Mwangi 1996; 

Hassan et 01.1998). 

The marginal effect of membership of an organization on the area allocated to improved maize was 
0.05. This factor increased the probability of adoption by 37.4%. A study by Ntege-Nanyeenya et� 

of. (1997) also found membership� 
of a group to positively affect the� Table 20. Tobit model estimates forfactors affecting land allocation to� 

improved maize, Sidama and North Omo�adoption of improved maize seed . 
Wald 

Parameter Coefficient statistic 8EY/8X; 8EY*/8Xj 8F(zl/8X;8.4 Logit Analysis of 
Constant -5.4213 5.95*** -0.244943 -0.98705 -1.712674 Fertilizer Use 
Farmer's age 0.008483 0.76 0.0003833 0.001544 0.002680

The coefficients of the logit model Education 0.91449 3.41 0.041318 0.1665 0.288902 
used to investigate factors Family size -0.035836 0.98 -0.001619 -0.006525 -0.011321 

Farm size 0.077999 1.30 0.003524 0.014201 0.024641affecting the adoption of fertilizer 
TLU 0.11557 2.46** 0.005222 0.021042 0.0365104 

. use are shown in Table 21. It can Off-farm income 0.000325 0.68 1.46E-05 5.9E·05 0.000103 
Hired labor -0.72973 1.54 -0.03297 -0.13286 -0.230533be seen that the logistic model 
Intermediatezone 1.3993 4.66*** 0.063222 0.254769 0.442061 

explained 69% of the total Extension 0.87313 3.18*** 0.03945 0.158969 0.275835 

variation for the adoption of� Credit 1.3941 5.01*** 0.062988 0.253822 0.440418 
Member of organization 1.1834 2.35** 0.053458 0.21546 0.373855

fertilizer. The chi-square test shows Contactfarmer 0.09208 0.34 0.00416 0.016765 0.029089 
that the parameters included in Hand hoe 0.1001 1.35 0.004523 0.018225 0.031623 

Ox plow -0.028404 0.14 -0.001283 -0.005171 -0.008973the model are significantly 
Sigma� 0.75843different from zero at the 1% 
No.of samples� 238

level. Off-farm income, the use of No. of positive observations 37� 
hired labor, credit, and being a Proportion of positive observations (%) 0.16� 

z-score -1.01�contact farmer significantly 
f(z) 0.2396� 

influenced the adoption of Log of likelihoodfunction -78.87� 
Wald chi-square (~i=O) 86.12 ***�fertilizer.� 
Note: * =significant at p<O.I; ** =significant at p<O.05; *** = significantat p<O.01.� 
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The likelihood of adopting fertilizer increased by� Table 21. Logit model estimates forfactors affecting 
fertilizer adoption. Sidama and North Omoa factor of 1.0 for farmers with off-farm income. 

WaldOff-farm income helps farmers to find the 
Parameter Coefficient statistic Exp (PI

necessary down payment to obtain inputs on 
Constant -1.2301 1.64*

credit. Furthermore, farmers who received credit Farmer's age -0.D14539 1.07 0.99 
were more likely (by a factor of 2.5) to adopt Education -0.16611 0.53 0.85 

Family size -0.004863 0.10 0.99 fertilizer. Similarly, contact farmers were more 
Farm size 0.061853 0.79 1.06 

likely (by a factor of 2 .1) to use fertilizer. TLU 0.028853 0.44 1.03 
Off-farmincome 0.00272 1.93** 1.00 
Hired labor 1.2331 1.90* 3.43 

The probability of adopting fertilizer increased by Intermediatezone 0.39229 1.22 1.48 
a factor of 3.4 for farmers who hired labor. Extension 0.063736 0.19 1.07 

Credit 0.90311 2.60*** 2.47 
Hicks and Johnson (1974) reported that a 

Member of organization 0.17865 0.41 1.20 
higher labor requirement explained non Contactfarmer 0.73742 1.88* 2.09 

Handhoes� 0.084183 0.73 1.09adoption of intensive rice varieties in Taiwan and 
Ox plows 0.16103 0.66 1.17 

that shortages of family labor explained non
No. of samples 238

adoption of high yielding varieties in India. Correctly predicted adopters (%J 49.0 
Improved maize technologies require higher Correctly predictednonadopters (%J 83.6 

Model X2 (Pj=O)� 42.43***labor inputs, such as correct land preparation 
Note: • = significantat p<O.l; ** = significantat p<0.05;and weeding, to achieve their potential. 

••• = significantatp<O.Ol. 

9.0 CONCLUSIONS AND RECOMMENDATIONS 

9.1 Conclusions 
This study has provided information on maize production in the Sidama and North Omo zones of 

southern Ethiopia, especially with respect to farmers' socioeconomic and demographic 
characteristics, the maize cultivars that farmers have adopted and prefer, farmers ' use of fertilizer, 

and the factors affecting the adoption of improved maize technologies. The role of credit in the use 

of improved maize seed and fertilizer has also been outlined. 

Farmers in the intermediate zone (45 years) were older than those in the lowland zone (41 years). 

Average household size in the intermediate zone (6.5 persons) was slightly larger than in the lowland 

zone (6 persons). The intermediate zone farmers were more educated, hired more labor, and had 

more off-farm income than lowland zone farmers. The lowland zone farmers, however, had a larger 
average farm size and area under maize production. Also, the lowland farmers owned more livestock 

(3.9 animals) than the intermediate zone farmers (3.4 animals), but the number of implements owned 

(hand hoes, ox plows , and ox carts) was roughly equal between the two zones. 

The main crops grown in both zones were maize, enset, sweet potatoes, and haricot beans. About 
44% of lowland farmers and 58% of intermediate zone farmers intercropped their maize . The busiest 
period for farmers in both zones was January-July. Most farmers in the lowland zone (79.2%) and 

intermediate zone (70%) grew local maize varieties in 1997, while about 7% and 24%, respectively , 
grew improved maize. BH-140 was the most popular hybrid in both zones. About 83% of lowland 
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farmers and 61 % of intermediate zone farmers used their own seed . The farmers in both zones 
selected their seed during harvesting and stored it above the fireplace. 

Most farmers in the lowland zone (56.6%) and the intermediate zone (48.1 %) preferred local maize 

varieties because they were early maturing and high yielding. About 32% and 30% of the farmers in 

the lowland and intermediate zones, respectively , preferred BH-140 for its high yield. The major 

constraint on using improved maize seed was its high price. 

In 1997, lowland zone farmers used about 72 kg/ha of DAP, while intermediate zone farmers used 

about 101 kg/ha. Farmers in the lowland and intermediate zones used about 84 kg/ha and 88 kg/ha 

of urea, respectively. Most farmers in both zones applied DAP in furrows, while urea was applied in 

both rings and furrows. The main constraint on fertilizer use was its high price . Fertilizer was usually 

obtained from the MOA or local market. About 56% of lowland farmers and 76% of intermediate 

zone farmers used organic manure. 

About 26% of lowland farmers and 34% of intermediate zone farmers used credit to buy fertilizer, 

while the use of credit to purchase improved maize seed was slightly lower in both zones. Farmers in 

both zones obtained credit from the MOA, mostly from 1995 onwards. The main constraint on using 

credit was the high interest rate . 

Most farmers in both zones received an extension visit, through which they obtained information on 
most crop production practices. Most farmers were members of an organization, usually a PA. 

The tobit analysis of factors affecting the adoption of improved maize showed that number of TLUs, 

agroecological zone , extension services, use of credit, and membership of an organization all 
significantly influenced the probability of adoption. The marginal effect of TLU on the area under 

improved maize varieties was 0.005 and this factor was found to increase the probability of adoption 

among nonadopters by 3 .7% . The marginal effect of the farmer living in the intermediate zone on 
improved maize area was 0.06 and cultivating in this zone increased the probability of adoption 

among nonadopters by 44 .2%. The marginal effect of an extension visit, the use of credit, and 

membership of an organization on improved maize area was 0.039 , 0.06, and 0.05, respectively, 
and increased the probability of adoption among nonadopters by 27 .6%, 44%, and 37.4%, 

respectively. Significant factors affecting the adoption of fertilizer were off-farm income, the use of 

hired labor and credit, and being a contact farmer. The likelihood of adopting fertilizer increased by a 
factor of 1.0 for farmers with off-farm income. The use of credit or being a contact farmer increased 

the likelihood of adopting fertilizer by a factor of 2.5 and 2.1 , respectively. For farmers who hired 

labor, the probability of adoption increased by a factor of 3.4. 

9.2 Recommendations 
Making credit available to farmers is an important way of increasing the adoption of improved maize 
technologies and hence increasing the level of production. It is important , however, that the terms of 

credit reflect farmers' socioeconomic circumstances. The current requirement that farmers must have 
0 .5 ha under maize in order to participate in the credit program is limiting. In an environment where 
farm sizes are shrinking due to increased population pressure, this requirement should be reviewed in 
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order to allow more farm ers to participate in the minimum package program that includes credit for 

improved seed and fertilizer. 

Another important factor affecting the adoption of improved maize technologies was membership of a 

PA. These orga niza tions should be strengthened to better serve farmers in providing information on 

improved agri cultural practices. 

Extension significantly affected the adoption of fertilizer and improved maize seed; however, the ratio 

of extension staff to farmers was high , and many farmers could not be visited . Increasing the number of 

extension staff and facilitating their transport would increase the adoption of improved maize seed and 

fertilizer. 

Livestock owne rship significantly influenced the adoption of improved maize seed and fertilizer. 

Livestock sa les provide farmers with cash to pay the required 25% down payment to obtain inputs such 

as fertilizer and seeds . Th erefore , research , ex tens ion, and government policy should give more 

support to livestock development issues. 
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