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Abstract: Indigenous farming practices in the Gambella region are deeply rooted in local
knowledge and traditions passed down through generations. One of the most important aspects
of indigenous farming is the cultivation of diverse, drought-resistant crops such as sorghum,
maize, and cassava. The primary objective of the study was to identify the indigenous farming
practices of Nilotic Nuer farmers in the Gambella region, southwest Ethiopia. This study
employed a mixed research method that integrated both qualitative and quantitative approaches.
To ensure comprehensive data collection, a combination of simple random, systematic,
purposive, and stratified sampling techniques was used to select the study areas, which included,
Lare, Jekow, and Makuey districts, as well as Palbol, Kuachthiang, and Gier kebelles. Data were
collected from both the primary and secondary sources. For data analysis, descriptive statistics,
such as frequency distributions, percentages, means, standard deviations, and charts, were used.
Inferential statistics, including t-tests and chi-square tests, were used to test relationships and
differences. Additionally, an econometric model-the binary logistic regression model-was
employed for further analysis. All analyses were conducted using the Statistical Package for
Social Sciences (SPSS) software. The findings of this study indicated that most sample
respondents strongly agreed on the role of increased crop and livestock yields (52%), while the
majority strongly disagreed on the conservation of natural resources through agroforestry and
crop rotation (47%). The majority of respondents agreed on the role of indigenous farming
practices in minimizing soil erosion (32%), while most strongly agreed on the role of minimizing
pollution (32%). The binary logit results showed that extension contact (p=0.042) and access to
water (p=0.052) significantly and positively influenced Nuer farmers. However, household size
(p=0.097) was significant and negatively influenced Nuer farmers.
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Introduction

In the majority of African nations, agriculture is an important economic sector. The traditional
sector has the ability to appraise the potential of indigenous knowledge for boosting agricultural
productivity (Mushi, 2008). Simultaneously, research suggests that the more indigenous people
experiment with external technology, the stronger their indigenous knowledge and behaviors
become (Lemma & Hoftman, 2005). External knowledge is critical for enhancing small-scale
cultivation and connecting greater output to viable markets, which results in enhanced agricultural
income and yield, food availability, and the country’s economy (Asaba, 2006). As a consequence,
a system that incorporates both foreign and indigenous knowledge systems may benefit the long-
term expansion of agriculture.

Agriculture is the principal economic sector and source of income for Ethiopian households,
especially in rural areas, with 84% of the country's population now involved in various agricultural
activities. The sale and export of agricultural commodities overseas account for the vast majority of
the country's foreign currency profits. Currently, the industry produces 42% of Ethiopia's gross
domestic product and is regarded as the principal source of inputs to various sectors, playing a vital
role in ensuring the country's long-term economic growth (Central Statistical Agency, 2020).

Indigenous knowledge is an organized set of information that local people have gathered through
experience, informal experimentation, and an awareness of their environment. Indigenous
agricultural production knowledge systems represent farmers' acquired knowledge, evolving over
generations of cultural and biological evolution. Farmers grow local crops by recognizing
environmental conditions and seasonal variations without recourse to foreign inputs, finance, or
current scientific knowledge (Maroyi, 2012). After millennia of cultural and biological
development, communities have developed sophisticated agricultural systems suited to their
regions, helping them manage diverse settings and meet subsistence needs. Indigenous crop
production provides essential food resources to rural communities (Netting, 1993; Zhou, 2001). This
knowledge is a significant asset, serving as social capital and a major source of income. Farmers in
underdeveloped nations use indigenous knowledge to plan agricultural output, ensuring food
security and long-term agricultural productivity (Mascarenhas, 2003).

According to Azam (2007), indigenous crop production is the backbone of Sub-Saharan Africa's
subsistence agriculture. Cereals, legumes, groundnuts, millet, sorghum, gourds, melons, and
pumpkins are produced on subsistence farms and in home gardens as a plentiful food supply. Sigot
(2001) found that small pieces of land near homesteads are widely used as home gardens across
Africa's 63 countries, growing diverse plants to provide agricultural food to households. Wyk (2011)
noted that indigenous cereals contribute to food and nutrition security for small-scale farmers due
to their drought and poor soil tolerance.

Preserving subsistence farming techniques is essential when linked to cultural diversity and the
economic sustainability of local farming communities. Indigenous farming practices include zero
tillage, minimum tillage, crop rotation, cover crops, contour bunds, and intercropping with
leguminous plants, all tailored to specific localities (Food and Agriculture Organization, 2005; Ajani
et al., 2013). Akinola et al. (2020) emphasized that indigenous crop production systems are highly
adapted to local environmental conditions, playing a key role in food security. Despite challenges
such as unpredictable rainfall, these systems show resilience, allowing farmers to manage crops
effectively in variable climates. Zuza et al. (2024) demonstrated that traditional systems
successfully manage crops under difficult conditions, providing stable food production even in
irregular weather patterns.

The Nuer people not only rely on cattle for many of their lives but also consider land to be a
valuable asset with multiple uses. Cattle are their most prized possession, and they go to great
lengths, even risking their lives, to protect them. Their deep connection to cattle and farmland shapes
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their attitudes toward and relationships with neighboring communities. This strong attachment to
livestock and land reflects Nuer's reliance on traditional agricultural practices (Resilient Landscape
and Livelihood Project, 2018).

Agriculture has been a source of income for the Nuer for thousands of years, since they
transitioned from hunting and gathering to settled farming. Nuer farmers possess a strong
understanding of the improved farming practices that they have adapted to local environmental
conditions (Zionist Organization of America, 2016).

Research on the integration of indigenous practices with modern technologies for sustainable
land management has been conducted in specific Ethiopian regions, such as Debremitimak Kebele
in East Gojjam (Adimew, 2014) and the Gonder and Gojam areas (Bishaw & Wubshet, 2020).
However, there is a gap in documented evidence on the indigenous farming practices of Nilotic
Nuer farmers. The present study aims to fill this knowledge gap by conducting an in-depth analysis
of indigenous farming practices specific to Nilotic Nuer farmers in selected districts. Using both
qualitative and quantitative research methods, this study will examine the roles of indigenous Nuer
farming practices and the factors influencing them. By collecting primary data from local farmers
and combining it with secondary sources, the study will contribute valuable insights into sustainable
agricultural practices and provide recommendations for improving food security and agricultural
productivity in the region.

Materials and Methods

Description of the Study Areas

This study was conducted in the Nuers zone, which is distinct from the other two zones in the
Gambella Regional State. This zone is bounded to the south, west, and north by South Sudan, and
to the east by the Anuak zone, which defines the border on the south and west, while Baro defines
the border in the north. Ethiopian Nuer in the Gambella region reside in the districts of Akobo,
Jekow, Wanthow, Makuey, Lare, and Itang They also reside in the city of the Gambella Regional
State. Tirgol, Matar, Nyinenyang, Kuachthiang, and Kuergeng are among the towns in the zone. It
is located in the Ethiopian lowlands and is flat, with an elevation of 400430 m above sea level.
The zone is composed of grasslands, marshes, swamps, and forests (Central Statistical Agency,
2022).
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Figure 1: Map of the study areas

Demographic and socio-economic characteristics

According to Ethiopia's Central Statistical Agency (2022), population density by region, zone,
and woreda, this zone has a total population of 167,759, with 90,440 men and 77,319 women. There
were 67,419 urban and 100,340 rural residents. The Ethiopian Nuer in the Gambella region
primarily lived agrarian-pastoral lifestyles, which are typical of Nilotic cattle complexes.
Agropastoralism served as the foundation or backbone of the economy. They lived a nomadic
existence in the search for water and vegetation and moved seasonally in search of land for this type
of livelihood. In search of better grazing land, other sections had to migrate seasonally over
distances of several kilometers (Tasew, 2017).

They also had a pattern of mostly farmed sorghum and maize, with tiny plots of tobacco,
groundnuts, and other minor crops. Furthermore, fisheries aided the Nuer economy. They were able
to capture fish as an alternate source of sustenance because of their residence along rivers and in
marshy areas. Fish abound in the Baro salient, which is linked to rivers and streams within the
Ethiopian territory (Intergovernmental Authority on Development, 2022).

Research Design

This study aimed to assess the indigenous farming practices of Nilotic Nuer farmers. This study
employed mixed research, both quantitative and qualitative, that is more useful for understanding
the complex roles and factors that influence the indigenous farming practices of Nilotic Nuer
farmers, which require a detailed understanding of the processes involved.
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For a quantitative approach, a structured questionnaire was administered to a representative
sample of farmers. The questionnaire included both closed- and open-ended questions to gather data
on farming techniques, crop selection, seasonal practices, and environmental factors. This helped
quantify the key aspects of farming practices and identify patterns across the community.

Furthermore, a qualitative approach, key informant interviews, and focus group discussions
(FGDs) were conducted with community elders, experienced farmers, and local agricultural leaders
as well as field observation. These methods provide rich contextual insights into the cultural and
historical significance of farming practices, knowledge transmission, and adaptive strategies used
by Nuer farmers. Field observations were also conducted to witness the implementation of various
practices during different agricultural cycles.

Sampling Techniques and Sample Size Determination

A multi-stage sampling procedure was employed to draw a sample from indigenous farmers.
Firstly, the Nuer zone was selected by a simple random sampling procedure from three (3) regional
zones. Secondly, from the Nuer zone, three districts such as Lare, Jekow, and Makuey were selected
by systematic sampling procedures due to the researcher's easier access to the districts. Thirdly,
three kebelles (the smallest administrative division or unit of Ethiopia), namely Palbol,
Kuachthiang, and Gier, from each district were selected purposively because of the high level of
farmers’ out-dated farming practices. Finally, the sample respondents were selected by stratified
sampling technique to increase the reliability and accuracy of the obtained information depending
on the strata at which farmers were categorized based on their farming practices for the last two or
more years in the districts. Then, after this stage, the rural farmers were classified as indigenous
farmers or non-indigenous farmers.

Additionally, the sample size from this study included the Palbol, Kuachthiang, and Gier
kebelles, respectively. The total number of households in the study areas was 390, of which Palbol
accounted for 117, Kuachthiang for 125, and Gier for 148 households, respectively. The sample size
of this study was determined based on Yamane (1967) at a 95% confidence level and a 5% margin
of error.

N

"= TTNG)2

390

- _197
M= 11 3905%)2

117 * 197
T —59

Palbol Kebelle = 390

125 % 197
——— =63

Kuachthiang Kebelle = 390

148 * 197
——— =75

Gier Kebelle = 390

Where n represents the total sample size, N represents the total household, and e represents the
sampling error.
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Types, Sources and Methods of Data Collection

The sample respondents provided the primary data, which included both qualitative and
quantitative information. Focus group discussion, key informant interviews, an interview schedule,
and field observation were all used to collect primary data. Documents from district agricultural and
rural development offices, agriculture projects, reports, journals, the internet, and books can also be
used to collect secondary data.

Methods of Data Analysis

To collect the necessary information, this study used descriptive, inferential, and econometric
models with the Statistical Package for Social Sciences version 24. Charts, frequency, percentage,
mean, and standard deviation were used to analyze the data for descriptive statistics. The inferential
statistics included chi-square and t-tests for qualitative and quantitative data, respectively.
Furthermore, the econometric analysis in this study used a binary logistic model to analyze factors
that influence the indigenous farming practices of Nilotic Nuer farmers in the study areas. The
information from focus group discussions and key informant interviews was analyzed qualitatively
and will be used in the text to boost the information from the Statistical Package for Social Sciences
analysis. Therefore, the relationship among these independent variables and the farmer’s indigenous
farming practices are presented in Table 1.

Table 1. Definition of the variables. Source: Review of Related Literatures (2022).

VARIABLE NAME MEASUREMENT NATURE EXPECTED OUTCOME
DEPENDENT VARIABLE

Household indigenous  0=Non-indigenous Dummy +/-
farming practices farmer, |=Indigenous farmer

INDEPENDENT VARIABLES

Gender 0=Male, 1=Female Dummy +/-
Age Number of age in year Continuous +
Household size Total family members Continuous +
Farmland ownership 0=No, 1=Yes Dummy +
Livestock holding size Tropical Livestock Unit Continuous +
Fertilizer utilization 0=No, 1=Yes Dummy -
Extension contact 0=No, 1=Yes Dummy +
Pasture access 0=No, 1=Yes Dummy +
Water access 0=No, 1=Yes Dummy +

Results
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Sample Households Characteristics

Descriptive analysis for discrete variables

These variables were gender, farmland ownership, fertilizer utilization, extension contact,
pasture access, and water access. Table 2 lists the significant and insignificant variables. Among
non-indigenous farmers, 49% did not own farmland and 51% owned farmland. Similarly, 46% did
not own farmland and 54% of Nuer farmers owned farmland. The result obtained from the chi-
square test revealed that the associated p-value was less than 0.01, which is (¥2= 200.1; p = 0.000).
This means that there was a statistically significant association between farmland ownership and
Nuer farmers' indigenous farming practices. Likewise, 41% said no to non-indigenous farming
practices and 59% said yes to pasture access. Equally, 39% had no access to pasture and 61% had
access to pasture through indigenous farming. The chi-squared test revealed that the associated p-
value was less than 0.1, which was y2=3.496 (p = 0.062). This means that there was a statistically
significant association between pasture access and Nuer farmers' indigenous farming practices.
Gender, fertilizer utilization, extension contact, and water access for non-indigenous and indigenous
farmers showed non-significant values at (2= 0.101, p = 0.750, y2= 0.396, p = 0.650, 2= 0.039, p
=0.884, and 2= 1.473, p = 0.225), respectively.

Table 2. Descriptive analysis for discrete variables. Source: Own Field Survey (2022).

HOUSEHOLD FARMING PRACTICES

NON-INDIGENOUS INDIGENOUS

VARIABLES FREQUENCY  PERCENTAGE FREQUENCY  PERCENTAGE X2 SIG

Gender Male 21 54 85 54 0.101  0.750
Female 18 46 73 46

Farmland No 19 49 73 46 200.1  0.000*

ownership Yes 20 51 85 54

Fertilizer No 21 54 92 58 0.396  0.650

utilization Yes 18 46 66 42

Extension contact  No 12 31 83 53 0.039 0.844
Yes 27 69 75 47

Pasture access No 16 41 62 39 3496 0.062*
Yes 23 59 96 61 w*x

Water access No 11 28 79 50 1.473  0.225
Yes 28 72 79 50

Total 39 100 158 100

*& *** represent significant at 1% & 10% level of precision.

Descriptive analysis for continuous variables

These variables were age, household size, and livestock holding size for the sample households.
The mean differences are listed in Table 3. The average age for non-indigenous farmers was 41.03
years, while it was about 43.58 years for indigenous farmers. The t-test for non-indigenous and
indigenous people was found insignificant. This indicates that there were no statistically significant
differences in age. Similarly, the total average household income of farm household heads for non-
indigenous farmers was 7.00 Ethiopian Birr, while it was 6.25 Ethiopian Birr for indigenous
farmers. The t-test for household income between non-indigenous and indigenous households was

11
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found to be statistically insignificant, as shown in Table 3. This means that there was no statistically
significant difference between non-indigenous and indigenous farmers in terms of total household
income. Finally, the average livestock holding size for non-indigenous farmers was 20.95 Tropical
Livestock units and 20.01 Tropical Livestock units for indigenous farmers. The t-test for livestock
holding size between non-indigenous and indigenous farmers was found to be statistically
insignificant at any probability level, as shown in Table 3. This shows that there was no statistically
significant difference between non-indigenous and indigenous farmers in terms of livestock holding
size.

Table 3. Descriptive analysis for continuous variables. Source: Own Field Survey (2022).

HOUSEHOLD FARMING PRACTICES

NON-INDIGENOUS INDIGENOUS
VARIABLES MEAN STANDARD DEVIATION MEAN STANDARD T-TEST SIG
DEVIATION
Age 41.03 19.26 40.78 15.99 0.081 0.936
Household size 7.00 5.45 6.25 4.42 0.901 0.369
Livestock 20.95 17.14 20.01 19.04 0.280 0.780

holding size

Roles of Indigenous Farming Practices

As indicated in Figure 2, 13% of the sample respondents strongly disagree on the role of
indigenous farming practices in increasing crop and livestock yields: 5% disagree, 15% are neutral,
20% agree, and 52% strongly agree on the importance of traditional farming practices in increasing
crop and livestock yields. This indicated that the majority of the sample respondents (52%) strongly
agreed with the valued role of this practice.

Likert five scales

Strongly  Disagree Nuertral Agree Strongly
disagree agree

Figure 2: Increasing of crop and livestock yields. Source: Own Field Survey (2022).

Regarding the roles of indigenous knowledge in natural resource conservation through
agroforestry and crop rotation, 47% of the sample respondents strongly disagree, 34% disagree, 4%
neutral, 9% agree, and 6% strongly agree on the roles of indigenous farming practices in these
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techniques. This result indicates that the majority of the sample respondents (47%) strongly disagree
with the roles of indigenous farming practices, as shown in Figure 3.

m Likert five scales

47%

Strongly .
disagree Disagree Nuetral Agree

Strongly
agree

Figure 3: Conservation of natural resources through agroforestry and crop rotation. Source:
Own Field Survey (2022).

The role of indigenous farming practices in minimizing soil erosion indicated that 14% strongly
agreed, 17% disagreed, 13% neutral, 32% agreed, and 24% of sample respondents strongly agreed.
The results show that the majority of the sample respondents (32%) agree on the role of indigenous
farming practices in minimizing soil erosion, as indicated in Table 4.

Furthermore, the role of indigenous farming practices in minimizing pollution revealed that 14%
of the sample respondents strongly disagreed, 20% disagreed, 14% neutral, 20% agreed, and 32%
strongly agreed. This shows that the majority of sample respondents (32%) strongly agreed on the
role of indigenous farming practices in minimizing pollution, as indicated in Table 4 below.

Table 4. Minimization of soil erosion and chemical pollution. Source: Own Field Survey (2022).

ROLES
S.NO LIKERT FIVE SCALES MINIMIZE SOIL EROSION MINIMIZE POLLUTION
1. Strongly disagree 27(14%) 28(14%)
2. Disagree 33(17%) 39(20%)
3. Neural 26(13%) 28(14%
4.  Agree 63(32%) 40(20%)
5. Strongly agree 48 (24%) 62(32%)
Total 197(100%) 197(100%)

Determinant Factors that Influence Indigenous Farming Practices

It is hypothesized that indigenous farming practices are influenced by various factors. Based on
the binary logit model, only three out of the eleven explanatory variables influenced indigenous
farming practices. These include extension access, pasture access, and household size, as shown in
Table 5.

13
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Extension contact: This is an institutional factor that influences indigenous farmers in the study
area. Extension contact had a positive influence on Nuer indigenous farmers at the 5% level (p =
0.042), as expected. This means that an increase in extension contact would increase indigenous
farming practices in the study area. The estimate shows that as extension contact increases, the
probability of Nuer indigenous farmer’s increases by 2.302.

Water access: This is an environmental factor that influences Nuer farmers in the study area. As
expected, water access had a positive impact on indigenous Nuer farmers at the 10% level (p =
0.052). This means that the decrease in water access would also mean the end of indigenous farming
practices in the study area. The estimate shows that, as water access decreased, the probability of
Nuer indigenous farming practices also decreased by 2.266.

Household size: Household size is one of the demographic factors that influence Nuer indigenous
farmers in the selected districts. Unexpectedly, the model result showed a 10% (p = 0.097) negative
significant association between family size and indigenous farming practices. This shows that a
decrease in household size affects Nuer indigenous farming practices. The estimate indicates that
decreasing the number of households by one person would also decrease the probability of Nuer
farmers by 0.897.

Table 5. Binary logit model result for explanatory variables. Source: Software Output (2022).

VARIABLES B SE SIG Exp(B)
Gender -.118 392 764 .889
Farmland ownership -.327 397 410 721
Fertilizer utilization .249 .386 519 1.282
Extension contact .834 411 .042%* 2.302
Pasture access -.144 .398 717 .866
Water access .818 422 .052%%* 2.266
Age .026 .019 163 1.026
Household size -.109 .065 097 .897
Live stockholding size -.001 .010 922 .999

*E & *¥** represent significant at 5% & 10% level of precision.

Discussion

Indigenous farming practices play a significant role in improving crop yield and sustainable
agriculture. Studies show that Traditional methods, such as rotating fallow-based systems for
livestock herding and soil enrichment in Senegal, increased millet yields compared to conventional
farming (Faye et al., 2020). In Ethiopia, indigenous land management practices such as organic
manure application, crop rotation, and agroforestry improve soil fertility and crop productivity
(Demissie, 2019). These findings highlight the importance of supporting indigenous practices and
creating integrated approaches to sustainable agricultural development. Durén et al. (2023) stated
that traditional farming practices minimize soil erosion and the loss of nutrients, which are by-
products of modern agricultural practices. Furthermore, traditional knowledge plays a major role in
natural resource management and agroforestry practices in numerous countries. In Ethiopia,
traditional practices like "Sera" are used to manage natural resources, with 98.6% of respondents
acknowledging its importance (Alemu, 2019). In Nepal, farmers utilize indigenous knowledge for
agroforestry promotion, with 91% practicing agri-silviculture and home-gardening (Sharma et al.,
2023). Similarly, in Nigeria's southeast agro-ecological zone, farmers employ various indigenous
farm management practices to sustain their environment, including organic manure (15%),
intercropping (15%), and crop rotation (14%) (Odoemelam & Ajuka, 2015; Okpara, 2015). These
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practices can contribute to soil conservation, biodiversity preservation, and sustainable resource
management. Similarly, Takale and Waykar (2020) proposed that traditional farming could be used
to promote sustainable agriculture by minimizing chemical pollution. They stated that traditional
forming practices are environmentally friendly and provide desirable habitats that support
biodiversity. Indigenous farming practices play a pivotal role in minimizing soil erosion in various
regions. Studies conducted in Vietnam, Sudan, Rwanda, and the Democratic Republic of Congo
have highlighted the effectiveness of traditional soil conservation techniques. These include crop
rotation, intercropping, contour ridges, stone bunds, and zero tillage (Ahmed et al. 2020;
Bapfakurera and Nduwamungu, 2020). Farmers' awareness of soil erosion and adoption of
adaptation measures are influenced by factors such as indigenous knowledge, farm location, and
participation in farmers' associations (Chuma et al., 2022). Indigenous farming practices play
crucial roles in sustainable agriculture and environmental conservation. Studies have shown that
local farmers perceive these practices as effective for climate change resilience and are cost-
effective and environmentally friendly (Odoemelam & Ajuka, 2015). Common indigenous
techniques include organic manure use, intercropping, crop rotation, cover cropping, and shifting
cultivation (Okpara, 2015). These methods are less harmful than modern farming systems and
significantly contribute to climate change adaptation.

Engida et al. (2021) stated that extension contact is significant and positively contributes to
increasing farm enterprise options. This demonstrates the importance of providing farmers with
advice, information, and other support services to help them improve the productivity of their crop
and animal production, and thus their farm and non-farm incomes. Moreover, improving water
access for indigenous communities can lead to better health outcomes, increased agricultural land
use, and highlights the importance of incorporating cultural and social factors into sustainable water
service models (Shahraki et al., 2023). Sustainable water service models that prioritize water as a
service and incorporate indigenous communities' culture, experiences, knowledge, and practices can
effectively address water-related challenges (Behailu et al, 2016). Food and Agricultural
Organization (2016) also stated that ensuring equitable access to water is critical for improving the
resilience of dry land production systems and agro-pastoral communities. A previous study by
Nigussie et al. (2017), Saguye (2017) and Kansanga et al. (2021) found that the number of
productive family members has a significant effect on the successful adoption and maintenance of
indigenous land management practices.

Conclusion

The finding concluded that the majority of sample respondents strongly agree on the valued role
of indigenous farming practices increasing crop and livestock yields. Regarding the roles of
indigenous farming practices in natural resource conservation through agroforestry and crop
rotation, it’s revealed that most of the sample respondents strongly disagree with the valued roles
of this practice. Similarly, when it came to the roles of indigenous farming practices in reducing soil
erosion, the majority of sample respondents agreed with the practices. Similarly, the majority of
sample respondents strongly agree on the role of indigenous farming practices to minimize pollution
in the study districts. Nevertheless, based on the binary logit model, it is indicated that extension
contact and water access were significant and positively influences the Nuer indigenous farming
practices. Furthermore, the model also showed that household size was significant and negatively
influenced the rural household's indigenous farming practices in the selected Nuer zone districts.

As for strategies and policies makers, farmers should be educated on the values of indigenous
farming practices and be encouraged to improve food security and natural resource conservation.
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This will help in reducing the food insecurity starvation level and will have an environmental benefit
for the farmers in the study areas. Similarly, the district governments should motivate the local
farmers about the importance of indigenous practices to reduce soil erosion, nutrient loss, and
environmental pollution.

Furthermore, extension program should be organized for the farmers in selected districts in order
to educate and inform them on the benefits of blending indigenous knowledge with scientific
knowledge in agricultural production. The government districts should also train the farmers about
the benefits of family size by indicating that population is an opportunity, not a curse when it comes
to indigenous farmers. This means households with a greater number of people are likely to farm
land more intensively than those with fewer household members. Finally, the districts government
and donor’s agencies should enhance and promote all efforts towards the efficient, equitable, and
optimum utilization of the available water resources for significant socio-economic improvement
of local farmers.
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