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Abstract--Sorghum is the most important cereal crop in Sub-
Saharan Africa including Ethiopia. The productivity and
production of the crop are not increased as expected due to many
limitations in the generation of demand-driven technologies and
innovation upscaling in integrated and impact-oriented
approaches to sorghum production. The study was focused on
sorghum production systems and factors affecting sorghum
production for sorghum producers. For this study both
purposive and random sampling techniques were applied to
select 123 households. OLS regression was used to analyze factors
affecting sorghum productivities. In the study areas, the majority
of the farmers used the local sorghum variety. Only 17.89% of
sample households used improved sorghum varieties including
lalo, chemeda, and gemedi varieties. The technology attributes
improved sorghum varieties were better performance than the
local variety. The regression model revealed that variables
including sex, age, education, improved variety, soil slope and
fertility, TLU, and extension services affected sorghum
productivity positively and significantly at 10%, 5%, and 1%
significance levels. Respective experts (BoANR, research centers,
NGOs, and Universities) should be advised and support sorghum
producers to enhance sorghum productivity.

Keywords-- Constraints and opportunities, Factors, OLS,
Smallholder, Sorghum

. INTRODUCTION

Sorghum is the world’s fifth-largest and most important
cereal grain crop after wheat, maize, rice, and barley [1]. It is the
second most important cereal crop after maize in Sub-Saharan
Africa [2]. It is used as human food, and it is a staple food for
more than 100 million people in Eastern Africa [3]. Besides, the
crop is also used as animal feed and industrial raw material [4].
Ethiopia is the largest producer of sorghum in Africa after
Nigeria and Sudan and the second after Sudan in the Common
Market for Eastern and Southern Africa member countries [5],
[6]. Sorghum is a major staple food crop that ranks second after
maize in total production as well as the third-largest crop in
productivity after wheat and maize and area coverage after tef
and maize [7]. The crop is one of the most widely grown cereal
crops in a wide range of agro-ecologies between 400m and
2500m altitudes [8] and a staple food crop for millions of poor
Ethiopians whose food insecurity is rambling [4].
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Sorghum is the third most important crop in the Oromia zone
next to tef and maize and also in western Oromia [7]. Since
sorghum is a staple crop of particularly subsistence farmers,
increasing productivity and production is often considered a
means of improving the incomes and food security of poor
farmers especially, in the East Wollega and West Shewa zones
of Oromia [9,10]. While sorghum research was conducted in the
last five decades by different research centers including Bako
Agricultural Research Center with many success stories [8, 49].

Though the productivity and production of the crop are not
increased as expected due to many limitations in the generation
of demand-driven technologies and innovation up-scaling in an
integrated and impact-oriented style [11, 48]. Therefore, to bring
an integrated and impact-oriented approach to sorghum
production identifying major intervention areas by assessing
sorghum production systems and factors affecting sorghum
production are very essential.

However, there is no information about production status,
constraints, and opportunities to boost sorghum production and
productivity as well as for further study in the study areas.
Therefore, this study tried to answer the research and
development intervention gaps by investigating the major
sorghum production systems and factors affecting sorghum
production by smallholder farmers.

Il.
A. Description of the Study Areas

RESEARCH METHODOLOGY

This study was conducted in West Shewa, East Wollega,
and Bunno Bedelle Zones. In all sampled districts a mixed crop-
livestock production system is the main agricultural practice
performed by the majority of the farmers. More than 90% of the
population of the study districts are depend on agriculture for
their livelihood with maize, tef, rice, sorghum, and sesame
leading crops.

From West Shewa zone two districts namely Ilu Gelan and
Dano districts were used. llu Gelan district is located at 215 km
to west of Finfinne, the capital city of Ethiopia and the
geographical coordinates of the district is 08059°51°N,
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37019°49’E, and 1812 meter above sea level, Ilatitude,
longitude, and elevation, respectively. The annual rainfall and
temperature of the districts are 1351 mm and range 13.8-32 0C,
respectively [12], [13]. Danno district is located 260 km west
of Finfinne with geographical coordinates latitude ranges from
08934°-08%56°, 37°08°-37°29’ and 1600-1880 meters above sea
level latitude, longitude, and altitude, respectively. The agro-
ecology of the district was highland (5%), midland (75%), and
lowland (20%) with the average monthly varying from 900-
2400 mm annual rainfall. The monthly average temperature of
the district varies from 18-30 °C [14].

East Wollega Bonaya Boshe and Wayu Tuka districts were
used from East Wollega zone. Bonaya Boshe district is located
307 km to the west of Finfinne and geographical coordinates of
the district is 8054’ N, 3700’ E, and 1766 m above sea level
latitude, longitude and elevation, respectively while Wayu
Tuka is located at 323 km to the west of Finfinne. The rain falls
of Bonaya Boshe and Wayu Tuka are range 850-1250 mm, and
1400-2400 mm, respectively [15].

Chewaga district was used from Bonno Bedelle zone.m The
district is located at 403 km to the west of Finfinne with the
geographical coordinates of 7040’ N, 36050’ E, and 900-1400
m above sea level latitude, longitude, and altitude, respectively.
The annual rain falls and temperatures of the district range
1000-1200 mm and 37-40 OC, respectively [16].

B. Data Sources and Methods of Data Collection

Both primary and secondary data types were used for this
study. The primary data was collected from sample sorghum
producers and key informant interviewers by using a semi-
structured questionnaire and checklist during the 2019/20
cropping seasons. Secondary data was collected from published
and unpublished sources for a rational conclusion of the
finding.

C. Sampling Techniques:

A three-stage sampling technique was employed to select
appropriate  sample respondents. Five sorghum potential
districts were selected purposively based on sorghum
production extent and accessibility from Bunno Bedele, East
Wollega, and West Shewa zones in the first stage. In the second
stage, nine kebeles were selected randomly from sorghum
producers’ kebeles and selected districts. In the third stage, 123
sample sorghum producers were selected randomly using
probability proportional to sample size [17]. According to this
formula the sample size was determined as follow; where: n =
sample size, N = total number of tef supply to market, and e =
precision level (0.09):

N 12,700

M= TiN@)?  1412,700(0.09)2 12227 =123
TABLE |. SAMPLE DISTRICTS AND HOUSEHOLDS
Zones Districts Female Male Total
sample sample sample
West shewa Danno 5 20 25
llu Gelan 4 15 19
East Wollega Bonaya Boshe 6 22 28
WayuTuka 3 11 14
Bunno Bedelle Chewaga 8 29 37
Total 26 97 123
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D. Methods of Data Analysis

In this study, both descriptive statistics and econometric
models were used to analyze the data. The first objective was
analyzed using descriptive statistics such as mean, standard
deviation, frequency distribution, and percentages, and the third
objective was analyzed using the Ordinary Leas Square (OLS).
This OLS model is applicable if and only if all sample
households participate in sorghum production. In this study, all
sampled households produced sorghum. This model is also
used for its simplicity and practical applicability [18], [19].
Econometric model specification of sorghum production
function is given below:

Yi = Bo + B1 Xy + B2Xy + B3Xs + BuXy + -+ BrXy + &

Where; Y= Observed sorghum production, Bo, B1, B2, PBs,
Bn= Coefficients of explanatory variables and &=
Error terms

A. Household Socio-demographic Characteristics

RESULTS AND DISCUSSION

Household demographic characteristics was summarized in
Table 2 and 3. The average age of the sampled household head
was 42.92 years with a standard deviation of 12.20 years. This
implies that the age of sorghum producer in the study areas was
mainly practiced by the middle-aged farmers which is similar
with [20], [21] results.

The average family size of the household was about 6.47
persons. This number of members of a household points to the
availability of labor for agriculture and off/non-farm activities
which makes it easy to implement farm activities and more
received income from off/non-farm activities to invest in
productivity enhancing-activities like purchase high yielder
variety and other inputs. This result is in line with [22], [23]
results.

The sampled household head had 4.61 years of sorghum
farming experience with a standard deviation of 10.08 years.
The farmers with more experience are better at a position with
adapt high yielder variety and have been engaged in better
sorghum field management which is in line with [24], [25]
results.

TABLE Il. HOUSEHOLD DEMOGRAPHIC CHARACTERISTICS (CONTINUOUS

VARIABLES)
Variables N Min Max Mean Std.
Dev.
Age of household 123 22 80 42.92 12.20
Household size 123 1 18 6.47 2.85
Sorghum experience 123 1 50 17.45 10.08
Education level 94 1 12 5.50 2.96

Table 3 result shows that about 76.42% of respondents
attained a minimum of one year of schooling. The average
education level of the household head was 5.50 years with a
standard deviation of 2.96 years while only about 23.58% of the
household heads surveyed were illiterate. From the result, about
78.86% of respondents were male heads while 21.14% of
households were female heads. Regarding the marital status of
the household heads, about 94.31% were married, 3.25% were
widowed, and 2.44% were not married.



TABLE Ill. HOUSEHOLD DEMOGRAPHIC CHARACTERISTICS (CATEGORY

VARIABLES)
Variables N Percent of household
Educated households 94 76.42
Gender Male 97 78.86
Female 26 21.14
Married 116 94.31
Marital status Widowed 4 3.25
Single 3 2.44

B. Socio-economic Characteristics of Household

Among the households sampled over 96.75% of household
heads had their landholding for engaged agriculture. The
average total own land used for agriculture of respondents was
2.13 hectares’ a range of 0.25-13 hectares while the average
cultivated land of the respondent was 2.65 hectares with a range
of 0.50-14 hectares. The total cultivated land that includes all
the land used under the control of the farmer own, rented in and
shared in which used for agriculture (Table 4).

The livestock ownership which converted Tropical
Livestock Unit (TLU) was used as opposed to headcount to
enable comparison across divides. The result showed that a high
percentage of sampled households had own cows and oxen
which implies that cows and oxen are the key important in rural
livelihoods. The average total livestock holding of household
was 6.51 which range 0.03-20.13 TLU. Analysis of the herd
size shows that heifers, bulls, calves, shoats, equines, and
poultry were kept for the purpose of crop production, income
generation, and act as a symbol of prosperity purposes. Besides,
using manure is also an important variable for the rural
household’s land productivity enhancement by improving soil
fertility which is in line with [26] result.

TABLE IV. SOCIO-ECONOMIC CHARACTERISTICS OF HOUSEHOLD

Variables N Percent Min Max Mean Std. Dev.
Total own land 119 96.75 025 13 2.13 191
(ha)
Total operated 123 100 050 14 2.65 1.84
land (ha)
Total TLU 119 96.75 0.03 20.13 6.51 4.43

C. Institutional Characteristics

Table 5 sought to establish the different types of
institutional charactestics like extension and credit services.
The result indicated that among the agricultural-related
information fields pest management, crop rotation, and
sorghum improved varieties information were the highly
accessed information to the farmers (Table 5). Information on
the market access on output and input marketing were the least
accessed rate on crop produced by farmers (Table 5). This
agricultural extension service is the delivery of inputs
information to farmers on inputs like seed, fertilizer, chemicals
for disease and insect control, and price of commodity forecasts
and speeding technology adoption. This result is in line with
[27], [28] results. This result shows that the contact frequency
of extension service ranges from 1.77 to 2.32 times per year.
The high extension contact ratio agent diffusion of knowledge
to farmers which boosts agricultural productivity growth which
is in line with [29] result. These extension service providers are
the office of agriculture experts, DAs, NGOs, unions, and
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research centers.

Table 5 also shows that only 32.52% of sample households
utilized credit from microfinance and moneylender for input
purchase, non-farming activities, and buy ox purposes while
67.48% of sample households were not utilized credit due to
collateral, fear risk, and high-interest rates. This implied that
utilizing credit is one best option whereby smallholders could
be instigated in diversifying their economic base and increase
financial resources to purchase agricultural inputs which in line
with [30], [31] results.

Recording selling sorghum, almost 49.59% of sampled
households sold sorghum grain at the farm gate, village market,
and district/main market (Table 5). The main sorghum buyers
of sample households were consumers, collectors, and retailers
with poor market information which is in line with [32] result.

TABLE V. INSTITUTIONAL SERVICES CHARACTERISTICS

Variables (n = 123) N Percent Mean  Std. Dev.
Varieties 72 58.54 212 1.00

Extension  Pest management 80 65.04 217 0.87

services Crop rotation 93 75.61 2.06 0.90
Marketing 51 41.46 1.82 0.63

Credit used 40 32.52

Sorghum sold farmers 61 49.59

D. Crop production Pattern of Farmres

Sampled households planted main six types of crops. The
majority of sampled households planted sorghum and maize
crops with 100% and 95.12%, respectively (Table 6). The next
important crop was tef which was grown by 47.15% of
respondents (Table 6). Pulse crops like nug, soybean, and
sesame were planted by limited farmers (Table 6). The result
shows that both cereal and pulse crops are the most important
in terms of area coverage in the study areas. Among major
grown crops maize and sorghum were the first and second
ranking in terms of both production and productivity of the
study areas. The mean of maize and sorghum productivity was
3.04 and 1.97 tons, respectively (Table 6).

TABLE VI. MAJOR CROPPING PATTERN WITH THEIR PRODUCTIVITY

Crop N Percent Area Production  Productivity
(%) (ha) (ton) (ton)
Sorghum 123 100 0.46 0.91 1.97
Maize 117 95.12 0.92 2.80 3.05
Tef 58 47.15 0.60 0.57 0.95
Nug 18 14.63 0.74 0.68 0.92
Soybean 7 5.69 0.34 0.52 1.52
Sesame 14 11.38 0.46 0.28 0.60

E. Sorghum Input Used

Over 82.11% of the sample households used local seed and
only 17.89% of the sample households were used improved
varieties of sorghum (Table 7). Improved seeds who fulfill the
quality requirements have a positive impact on the productivity
of land which is in line with [33], [34] results. Amongst the
improved varieties adopted by farmers are lalo, chemada, and
gemedi. This result implies that improved seed with appropriate
recommendation increase the productivity of the crop who isin



line with [35] result.

TABLE VII. SORGHUM INPUT USED INTENSITY OF HOUSEHOLDS

Inputs N % of  Amount Seed/ha
hhs used (kg)
(kg)
Types of Local 101 82.11 10.18 15.13
seed Improved 22 17.89 5.35 10.50
Inorganic Urea 10 8.13 35.00 76.09
fertilizer NPS 19 15.45 32.20 70.00
Chemicals Herbicide 16 13.01 0.66 1.43
(lit) Insecticide 12 9.76 0.56 1.22

F. Sorghum Varieties Characteristics

The sampled households were asked to score their preferred
traits for sorghum varieties. The scores were coded as very poor
with a score of 1 and very good with a score of 5. The result
presented in table 11 preferred traits of sorghum varieties.
Overall improved varieties score above 4 were chemeda and
gemedi with average scores of 4.14 and 4.01, respectively. All
of the improved sorghum varieties reported were above average
and local varieties. Production, market/demand, and
consumption attribute sorghum improved varieties were
reported as superior to local variety except lalo by lodging and
both chemada and gemedi by bird susceptible. This implied that
in most of the attributes improved sorghum varieties are better
than local seeds. Farmers search for several of attributes when
selecting sorghum varieties to grow besides yield which is in
line [33] result.

The sorghum varieties also preferred based on crop residue.
The sorghum residue is an important indicator of among other
things, the crop-livestock competition at the farm level. The
result presented in Table 9 showed that a big percentage of crop
residue from sorghum went to livestock feeding with 25.91%.
90.24% of sampled households used sorghum residue for
livestock as feed. Over 19.22% of sorghum residue was used as
firewood with all sampled households’ participation. While
only 9.33% of sorghum residue went to income generation
(sold), 17.08% was burnt in the field. Comparatively smaller
quantities of sorghum residue with 15.82% and 12.64% were
used for soil fertility improvement and construction,
respectively

TABLE VIII. PREFERRED TRAITS OF SELECT SORGHUM VARIETIES

Variables Sorghum Local Lal Chemed  Gemedi
traits 0 a
Grain yield 3.06 4.08 4.25 4.00
Stover yield 2.96 350 3.75 3.50
Palatability 4.00 3.73  4.00 4.00
Lodging 2.80 250 4.00 4.00
tolerate
- Pest tolerate 3.10 3.70 4.00 3.65
Production  Early_ 301 362 400 3.67
maturity
Uniformity 3.06 358 4.00 433
maturity
Grain size 3.22 358 3.75 3.75
Head size 3.27 382 425 4.00
Bird tolerance  2.75 325 250 2.50
Market/dema Marketablllty 3.24 3.36 4.33 331
nd Grain color 3.21 3.14 3.75 4.33
characteristic Grain price 3.13 3.60 3.67 3.43
Consumption  Storability 271 340 3.67 4.00
characteristic  Taste 3.47 336 4.00 3.67
Overall average 3.36 3.73 414 4.01

TABLE IX. SORGHUM RESIDUE UTILIZATION OF SAMPLE HOUSEHOLDS

Utilization N % of hhs % of total utilized
Burnt in field 83 67.48 17.08
Used as firewood 123 100.00 19.22
Soil fertility 76 61.79 15.82
Feed for livestock 111 90.24 25.91
Used for construction 42 34.15 12.64
Sold 5 4.07 9.33

G. Factors Determining Sorghum Production

To identify the impact of variables on sorghum production
and productivity a regression model was used. Some basic
assumptions tests were carried out. To test multicollinearity
among explanatory variables the Variance Inflation Factor
(VIF) test was conducted. The VIF result indicated that there
was no series multicollinearity problem among the explanatory
variables with an average value of VIF 9.231 average VIF
which is in line with [36]. The problem of heteroscedasticity or
no-equality of error variance was tested using robust command
and obtaining robust standard errors. The test fails to reject the
null hypothesis of constant variance. So, there is no problem
with heteroscedasticity who is in line [37] result.

According to the regression result shown in Table 10, the
sex of the household head was significant at a 5% significance
level. Thus results showed that there is a difference in sorghum
productivity among male-headed and female-headed
households. The result indicates that sorghum productivity was
higher for male-headed households than for female-headed
households by 15.36% which in line with [38] result who stated
that maize productivity of male-headed households with overall
44.3% that female-headed households.

The age household head was significant at a 10%
significance level (Table 10). The result indicated that, holding
other variables constant, as the household age increases by a
year, the sorghum production increases by 14.83% because the
majority of the sampled households were categorized as young
(productive) age. This implies that the older the head of the
household, the more experience he/she has in managing the
land which in line with [39] result.

The improved seed was also another significant variable of
the regression model. The result indicated that farmers who
utilized improved seeds got 9.85% more sorghum production
compared to farmers who use local varieties (Table 10). The
improved seed has a positive impact on the productivity of land
which in line with [33], [34] results.

The education level of the household head was significant
at 1% significance level. Hence, as farmers’ education level
increase by a year sorghum productivity increases by 21.04%
(Table 10). This implies that the more educated the household
head, the more experience he/she has in handling the sorghum
land and the result is in line with [40] result.

The cultivated landholding size is the determinant factor for
sorghum productivity which positive significant at 5%
significance level (Table 10). The result indicated that, as the
cultivated landholding size increases by a hectare, sorghum
productivity increases by 19.78%. In reality in the study areas,
increasing cultivated land holding size is not possible. The only



possible option for farmers to increase their cultivated land
holding size was only through renting and sharing the land of
others which is in line with [41], [42] results.

Concerning soil slope and fertility, they were significant at
5% and 1% significance levels, respectively (table 10). This
implies that as soil slope flat use increases, sorghum production
increases by 31.45% which is related to soil fertility. Though
farmers possess several fragmented plots in different areas, they
were asked to provide the overall assessment of their plots as
fertile or infertile. Thus, the result showed that farmers who
rated their plots as fertile got 10.28% more sorghum production
compared to plots rated as infertile which is soil improvement
has a positive impact on crop productivity enhancement which
is in line with [43] result.

The possession of livestock is a critical asset in rural areas.
As it was hypothesized, for smooth management and on-time
cultivation of land, income generation for purchase inputs. The
TLU was significant at 1% significance level (Table 10).
Hence, the result indicates that an additional TLU brings a
23.91% increase in sorghum production which is in line with
[44] result. Besides, using manure is also an important variable
for the rural household’s land productivity enhancement by
improving soil fertility which is in line with [22] result.

The use of extension service increases the sorghum
productivity by 18.73% as the households were got more with
contact of extension service during one production season of
the survey period (Table 10). So, expanding and encouraging
the farm household participation frequency for the use of
extension program is still important for the sorghum
productivity enhancement. Besides, agricultural extension
service is the delivery of inputs information to farmers on inputs
like seed, fertilizer, chemical for disease and insect control,
price of commodity forecasts, and speeding technology
adoption which is in line with [27], [28], [45] results.

TABLE X. FACTORS AFFECTING SORGHUM PRODUCTION OF SAMPLE

HOUSEHOLDS
Variables Coefficient  Std. Err. t-value
Sex of the household head 0.1536** 0.0622 2.4687
Age of the household head 0.1483* 0.0713 2.0817
Seed (improved & local) 0.0985** 0.0420 2.3451
Education  level of the -
respondent 0.2104 0.0549 3.8320
Sorghum farming experience 0.1956 0.1318 1.4847
Household size 0.2239 0.1406 1.5926
Distance to the main market 0.1265 0.1025 1.2347
Cultivated landholding 0.1978** 0.0732 2.7039
Soil slope 0.3145** 0.1156 2.7198
Distance to sorghum plot 0.2154 0.1504 1.4321
Soil fertility 0.1028*** 0.0319 3.2213
TLU holding 0.2391*** 0.0645 3.7085
Credit utilized 0.1355 0.0365 1.5668
Extension contact frequency 0.1873*** 0.0564 3.3179
Constant 14.5463***  2.771261 5.2490

H. Major Sorghum Production Constraints

The result presented in table 11 were major sorghum
production constraints. The majority of the sampled households
(98.37%) identified the price of fertilizers as a constraint in
sorghum production which ranked fourth. This implied that the
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issue of high fertilizer prices is not only widespread in the
surveyed household areas but also the most important to the
farmers when compared to other constraints faced. Constraints
ranked high in importance by the farmers include access to
market and information which ranked first, low grain price
which ranked second, and pests (insects and diseases) which
ranked third. Weed infestation and poor soil fertility were the
other constraints ranked fifth and sixth respectively. Untimely
availability of inputs (seed & fertilizer) which ranked seventh
were reported by sampled households. The result shows that
over 60% of the sorghum yield gap can be decomposed into
damages due to these biotic and abiotic constraints which is in
line with [6], [46] results. For ensuring food demand of the fast-
increasing population in developing countries including
Ethiopia quantification of crop yield gaps and discovering
production and marketing constraints are very crucial.

TABLE XI. MAJOR SORGHUM PRODUCTION AND MARKETING CONSTRAINTS OF

HOUSEHOLDS

Constraints (n=123) N % of hhs Rank
Untimely availability of improved 92 74.80 7
seed

High prices of fertilizer 121 98.37 4
Access to markets and information 117 95.12 1
Low grain prices 123 100.00 2
Floods 30 24.39 8
Pests and disease 120 97.56 3
Soil fertility 112 91.06 6
Weed infestation 34 27.64 5

I. Major Sorghum Opportunities

Favorable conditions, market demand, genetic variability,
and the presence of institutes are the major opportunities for
sorghum productivity enhancement. Favorable condition for
sorghum production is an indigenous crop and is mainly grown
in the western part of Ethiopia. This implies that the western
part of the county is a favorable condition for sorghum
production. There is a huge demand for sorghum in Common
Market for Eastern and Southern Africa which is in line with
[47] result. Genetic variety for developing new varieties
Information: The majority of the sample households were
aware of sorghum improved varieties which is in line with [9]
result. This shows that improved sorghum varieties can be
popularized easily using the information as an opportunity.
Besides, Research Centers (Bako, Bedelle, and Nekemte Soil)
and Universities (Wollega and Mattu) also support the sector
by improving sorghum productivity with the quality needed by
Common Market for Eastern and Southern Africa.

IV. CONCLUSIONS

The fundamental focus of this study was to investigate the
sorghum production status, factors affecting sorghum
productivity, and opportunities for further investigation in the
Bunno Bedele, East Wollega, and West Shewa zones of the
western part of Oromia. In these areas, sorghum was the
second important crop in terms of crop productivity after



maize. The limited sampled respondents have used chemical
fertilizers with lower intensity of chemical fertilizer
application which was below the recommended rate by
researchers. The recommended amount of fertilizer per
hectare for all soil types of sorghum was 100 kg of Urea and
100 kg of NPS. Hence, farmers must be aware to use fertilizer
at the recommended rate. Improved variety of sorghum
productivity was identified as positive significance.

The majority of the sampled households (82.11%) used
sorghum local seed due to insufficient supply of seeds, lack of
capital, susceptibility to the bird, and lodging problems. In all
attributes (production, market/demand, and consumption)
improved sorghum varieties were better than local varieties
except for lodging and bird problems. Therefore, high yield
and disease resistant varieties will be expected from research
centers and Universities. The regression model also identifies
factors affecting sorghum productivity including sex of
household head, age of household head, education level of
household head, soil slope and fertility, TLU, and extension
contact frequency were statistically significant that affected
sorghum productivity positively. This implies that a unit
increase in these variables increases the sorghum productivity
of the farmers. Related market aspects (inputs and output),
pests (diseases, insects) were reported as major constraints in
sorghum production and favorable condition, and international
market (COMESA), institutions, and information were
reported as major opportunities to enhance sorghum
production. Therefore, all the above factors affecting sorghum
production significantly positively and negatively need
attention from all concerned bodies like research centers,
government experts, NGOs, and private sectors who
participated in sorghum production management, marketing
aspects, and sorghum inputs dealers.
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