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Abstract

Livestock is not only an important source of foowl ancome, but also the sign of assets in rurasafer
poor people. In order to estimate how social-ecaadactors influence livestock production and ime
with the help of empirical model, the authors usedata collected form 360 household samples select
from 24 villages of 6 localities in White Nile Stapvf Sudan. The result found that weight of anifaat
and labor-cost have significantly influenced theltdivestock production and income trend in thedgt
area. Furthermore, social factors (gender, age;aitun level and off-farm activities of househokbl;
family labor, family size and number of childrergve been confirmed to influence livestock productio
or income at different levels. Finally, based oe tesults of this study, it is strongly suggestest t
stakeholders should look forward to the livestoc&dpiction system in rural White Nile State to have
clear strategies and good policies.

Key words: livestock, socio-economic factors, empirical model, rural household, White Nile Sate of
Sudan

1. Introduction

Livestock plays an important role in Sudaneseomponent of the agriculture sector which provides
Economics. According to the report fromemployment and household income in rural areas.

FAOMWFP = (2010),  Agriculture  production .Livestock is considered as an indispensable source

constitutes the backbone of Sudan’s economy 8t income for small producers in White Nile State,

terms of its contribution to GDP. Agriculture . = . :
represents 45% of GDP in 2005, among WhiCli,VhICh is in the central part of Sudan before its

. : . eparation in 2009. Musa et al. (2005) reportet tha
20% is from livestock production. Sudan own?hep rural Sudan communities(own )8050 of the

about_135 million heads pf I|\_/estock, according t(ﬁ estock. According to reported information from

2.006 Inventory dgta, .Wh'Ch. is the second !arge AO (2011) that White Nile State accommodates
livestock populathn in Africa next to Eth'Op.'aabout 6% of Sudan’s livestock wealth and ranks
(MAR, 2008). Livestock form an essentlalfourth in the total livestock numbers and livestock
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density per square kilometer (7.1 TLU/ km2)n previous studies, there was more focus on the

among the 15 states in Sudan. role of livestock production. Animal productions
Fan result in reducing the poverty level; it also

a . ! ; .
é:ould provide animal traction and manure (Elzaki
t al., 2010). Though Pica-Ciamarra et al. (2011)
dry weather there. According to the annual repo IIUd'ed the livestock r'ole in the asget and iIncome
or rural households in 12 developing countries,

of Ministry of Agriculture, Forestry, Animal . ) . .
Wealth and Irrigation, White Nile State of Suda pudan is not mclud_ed m_thls StUdY' In contrast,
glzak et al., (2011) investigated animal producers

Livestock distribution depends on ecologic
diversity of the State. Traditionally, huge animal
(including Camel, Cow, sheep and goat) lived i

(MAFAWI, 2012), most of livestock are sheep an most of them are nomadic without education and

goats, accounting for 59%, while the cattl 4. th h trated tmating th
accounts for about 41%, there are fewer camels, 0! ), the research concentrated on estimating the
more than 0.4% . The residents in rural areas fegaporj[{em_ceth o(/vrl:}:eslilqlckstp:odxcnon otr;] fOOdI
animals not only for food, such as milk, eggs anﬁec.lé” y 'f'. € Ite ile State. n;(/jway, Ie rll\J/Ira
meat, but also for income by marketing.res' 'e'nts ISSues are noft m(.entlone' exaqt y. viore
Furthermore, rural people like to have more anim Pecmcally, this paper ams. (1) 10 Investigatie t .
as a sign of wealth (Pica-Ciamarra et al., 201 |ye_stoclf asset possession of rur_al house_holds n
Elzaki et al., 2010). hite Nile State of Sudan. (2) To find out dlffgten
ways of how households can manage their own
Livestock production system in White Nile Statdivestock production through some socio-economic
like other parts of Sudan is influenced by mangspects. (3) To study the role that livestock can
social patterns, and through the survey it iplay in increasing the household's income in rural
observed that some rural households heads anea of White Nile State of Sudan.
agro-pastoralist and others are transhumant
pastoralist and often small ruminant livestock like
goats and sheep are followed by children @. Data and Sampling
women which feed in open graze lands; cows a
monitored by the males of household who are ov
18 years old. Whereas, livestock production iBoth primary and secondary data were collected
actually managed by the head of the householtbm White Nile State of Sudan using the National
(Elzaki et al., 2010) reported that household$ie t Baseline Household Survey (NBHS) conducted in
Nile State community consist of large compoun@009. During the survey, we selected 24 villages
houses 95% headed by male and 5% of tHeom all 6 localities (Kosti, Ed-Dueim, El-
household are headed by female. About 55.7% 0&belean, Rabak, Alssalam and Tendelti) in White
household heads have not received any educatidiile State. Structured questionnaire based primary
The family size of livestock producers in ruraldata was collected from a total of 360 randomly
areas is 8 persons and 63% of them have selected households. In each of the villages,
secondary career. sampling was done with the help of local
uthorities. List of all households in a villagesva
aken as a sampling frame during assignment of
primary data source (PDS). From the list, the

livestock nutriion and poor quality (often starting point was chosen at random using lottery

overgrazed) pasture lands, health and husband. hnique. First, in every locality, we listed all

management, but it can be improved with goo}{ll age names in alphabetical order, and give each

management in more favorable condition<®N€ numeric code; then choose sample villages at

- - - random. In the same way, for each selected village,
rReE;)%?trgéng tr:;\/teStﬁ)\fgstggEdUSEESUCEQS ig]lggtﬁza’we listed all household in the list, and given gver
developing countries is influenced by the quality Olh(:;JsehfoId 1aS (ipde, a$ﬁ then chotsr(]e ;[he samplg]_by
pasture land, even the fertility of soil with speci ottery Tor IMEs. The reason that we use this
of weeds, crop standing and crop residuég'lgethod is nearly the same situation among the
generally contribute to livestock production and i ouseholds, for example, the animal type, the

considered a source of animal feed.

ta Collection and Sampling Techniques

The Baseline survey for livestock production b
MAFAWI, (2010), mentioned that the productivity
of livestock is low due to several factors; breggin

Science Target Inc. www.sciencetarget.com



International Journal of Agricultural and Food Research | Vol. 2 No. 4, pp. 1-13 3

income source, and ...etc. The selected samplesmels. Most of the livestock in the region,
information is listed in Table 1 as the following. whether raised by settled or nomadic folks, subsist

mainly on natural grazing and to some extend on

crop residues. The introduction of ombaz (oil cake)
Table 1 and molasses (sugar cane residues) are recent
phenomena in rural areas which is located close to
big cities, to supplement dry fodder in dry seasons
and drought periods.

The sample distribution in each locality of White
Nile State, Sudan

Locality yi“?gb:; of  Samples gz;centage Through i_nterviews _With all respondents in the
. survey it is summarized that for the rural house-
Kosti 6 90 25 . . N .
holds, livestock and its production is considered a
Alssalam 8 45 13 important source of protein, for example, chicken
Tendett 4 60 17 provides meat and egg, and goat, sheep and cow
ED-Dueim 6 90 25 are mostly considered as sources of milk. It is
El-Jebelean 3 45 13 observed that a high percentage of households
Rabak 2 30 8 were coping by keeping small ruminant stocks in
Total o4 360 100 order to avoid losses of animals by recurrent

droughts in the study area. Most communities

Data Source: the data collected by the author'gegur . : . - .
Note: Kosti samples (include Guli area) and ED-Duei interviewed suggest an improvement in veterinary

samples (include um-rimtta & Alquiteina areas)ftha Services, provision of animals fqr \_/ulnerable
because these localities have the features widely a ~ Nouseholds and in pasture composition in the study

densely populated for that we selected more samples area, which will improve their livelihoods thereby
represent these areas. increasing their goods livestock beside their

income from livestock.

. . . Household Income Source
3. Analysis and Discussion

. . . . To survive under disadvantageous conditions in the
White Nile and Livestock Overview study area, rural households tend to diversifyrthei
White Nile State has strategic location, it lietie income sources between farm and non-farm
South of North Sudan, (Latitude: 13° 16' 27" N andctivities, and between family-owned enterprises
Longitude: 32° 26' 59" E), population of the stat@nd wage labor. In Table 3 the surveyed area show
is estimated at 1.73 millions of inhabitants (NBHSthe main activities of the household's income in
2009), about 2/3 of them live in rural area (Centraaumbers (360) of the respondent household and the

Bureau of Statistics, Kosti, White Nile state, 2p09total percentage by locality considering the

Th tential of White Nil ; . . household activities as in livestock, agriculture,
© gofen al o e tl € are:[ﬁ or grgzmg 'ﬁ‘forest” activities: like wood selling and charcoal
varied from one area to another, and mos eling, some rural households are “GE”

dependant on the availability of vegetation an overnment Employee or have “Busen’ private

Water, and the area Is free of insects and_ d'Seasgﬁsiness and some have “Oth” other income source
Livestock of various types form an integra

> . lfor example, slaughter and butcher, some work in
traditional part of the lives of most of the farmer P g

) : ; . . private companies and so on. It was found that
in the stud_y area. T_he esUmatqu _I|vestock n W_h' % of households depend on agricultural activity
Nile state is approximately 8 million heads, Whlcfés

X ! main their income source and the second one is
are concentrated in the water accessible areas é livestock activity which represent 32% of the
western and eastern parts of the state. Cat

. A : ; Busehold income source in the study area, beside
constitute the significant animal wealth in further2 % of others income sources for the household
southern parts, vyhereas camels in the north a ome. Whereas 17% of respondent household are
sheep and goats in central rain lands are conside

as a secondary source of income (FAO/WF vernment employee dependent on wage and

; ) . salary as an income, other income sources are
2009). The livestock raised in the rural area a y

I, 0 . . .
mainly cows, sheep and goats, with very feva%rest labor 3% (their livelihood depends on sellin
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wood or charcoal) and 9% household depend aariation of different livestock asset is considiea
private business. using TLUs comparison between localities in the
following:

(1) From the MR (Maximum Rang= MAXIMUM

- MINIMUM) of livestock, the average gap of
goat and cow size per household among
localities is less, while the size of sheep or
chicken is more.

Household and Livestock Asset

According to the Ministry of Agriculture, Forestry,
Animal Wealth and Irrigation, Kosti, White Nile
State, Sudan Annual Report (2012), the average
animal holdings of a rural household in White Nile
State are 2 heads of cows, 8 heads of Goats, 1 head
of sheep and 1 head of Camel. The present stu®) From the TLUs, household livestock assets are
show that the average number of rural family different among localities, where, Tendelti has
members in White Nile State is estimated to be 6.9 7.9 TLUs in lowest level, El-Jebelean has 27.5
persons per one family, furthermore, the land TLUs in highest level.

ownership of the resource utilization is estimatesé

in average as 11.9 feddan owned by one hou
hold, in addition, the survey indicate that liveto
rearing is one of rural income generating actisgitie
in the rural areas in White Nile State. We usefs in Table 3 the result show that on the average a
function [1] to get the average of the livestockiousehold owns 2.7%goats and 1.6% cows

) From the CV, goats and cows have lower
dispersion than sheep and chicken among
localities.

asset as below: respectively, for all surveyed area. While the
average per household ownership of sheep and
Asseljjpamsor — L (sthl + stkt)/2) [1] chicken 1.4% and 9.3%, respectively. That is due

to the distribution of livestock in study area wer
Where “stkl” is the stock of livestock in last yeaiit is observed that livestock is concentrated gaar
and the “stkt” is the stock of livestock in thisaye where there is water, grazing land and vegetation,
due to the above function the survey revealed thidttese are mainly areas of western and eastern parts
about 20 % of households own cows, 29.7% owref White Nile State. It is due to the contributioh
chicken and almost 50% own shoats. The problethat livestock makes to the income of rural fansilie
is that usually there are more animals in eadhat they get a strong desire to keep livestock. in
locality, and more than one kind of animals in onaddition livestock provides a wide range of other
household. The question was how to get a way tenefits such as, Family income source, Food
compare the livestock scale gap from thedeiversification, ostentatious power (owning folk of
localities? FAO (1999have provided a convenientcattle), organic manure for land cultivation, s@urc
method for quantifying a wide range of differenof some social services and social capital for
livestock types and sizes in a standardizegkample, Savings and Insurance etc.
manner. Here the unit is defined as one Tropic g :
Livestock Unity (TLU) as animal asset, 1 TLU iS@'ousehold Characteristic and Livestock Income

approximately 250 kg here such as in the functidgaenerally, livestock is considered the second
[2]. source of farmer income in White Nile State (Table

3). Cows, sheep, goats and chicken constitute the

TLU = sheep _ goat _ cow _ 1 chicken [2] animal wealth in the area. It is supposed that

1 1 0125 114 household characteristics, such as heads’ age,

. . . gender, education, and so on, would influence

After summarizing, 6 localities’ livestock assetsjyestock production and income. So the groups
are taken in Table 2 where the STDEV (standatganged on related characters are listed in Table

deviation, (S=Sqrt(S) 2)), mu (MEAN) (averagerrom the group by the age of household head, it is

value) and C.V (coefficient of variation, (S/mu3) i fond that the household with old heads tend to get

calculated, as show the dispersion of livestockore income from grazing animals (sheep, goat
among these 6 localities. From Table 2, thﬁnd cow), but less from chicken.
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Table 2

The main activities of the household’s income i@ $hrveyed area in White Nile State
Locality Samples Agri. Livestock Forest. GE. Busen. Oth.
Kosti 90 73 15 3 19 - 15
Alssalam 45 44 13 1 3 14
Tendelti 60 60 13 1 8 5 12
ED-Duem 90 57 32 2 21 14 30
El-Jebelean 45 36 16 2 7 5 12
Rabak 30 30 26 - 4 7 6
Total 360 300 115 9 62 32 89
Percentage  100% 83% 32% 3% 17% 9% 25%

Data Source: the data collected by the author'gesur

Table 3

Household size, land area and livestock assetadn ecality of White Nile State
Locality Size Area Goat Sheep Cow Chicken TLUs
Asslam 7.2 17.8 1.3 0.0 1.7 8.6 15.7
ED-Dueim 6 9.4 3.4 0.8 2.2 0.5 22.0
El-Jebelean 6.7 9.3 3.8 4.7 2.3 41 27.5
Kosti 7.5 10 3.3 0.6 1.0 11.0 13.1
Rabak 9 11.5 2.3 1.4 1.7 20.5 18.6
Tendelti 6.4 16.2 2.3 1.1 0.4 11.3 7.9
MR 3 8.5 2.5 4.7 1.9 20 19.6
mean 7.1 124 2.7 1.4 1.6 9.3 175
stev 1.1 3.7 0.9 1.7 0.7 6.9 6.9
cv 0.1 0.3 0.3 1.2 0.5 0.7 0.4

Data Source: the data collected by the authorsegur
Read the material: get to know the concept: (1) ME£) STDEV-stand deviation; (3) CV=STDEV/MEAN (4)
MR, http://apacgemba?.wikidot.com/statistics:vatiewstandard-deviation-and-coefficient

The education levels has been descript as: ldssviewing the family headship gender it was found

education is in the level “1”, no more than 4 yearthat only “50” of household heads are female in the

education in school is defined as level “2”, over &tal of surveyed 360 samples; compared with

year education is in level “3", level “4” is no neor male household heads, they have less income from
than 11 year official education; and level “5” 8§ 1 ruminant animals except chicken. The situation is

years education. The mode of household heaarly the same for both the trained group and
education is calculated, the mode is 1. Here thmtrained group, but there is less gap of income
edu_w is defined as education level, and educatibrom sheep. In case of household head marital
is divided into 2 groups: one is illiteracy withske status it is observed that 25 of 360 surveyed

education, defining edu_w as the value “0”, whilsamples are single (unmarried) household head and
the other group includes all kind of officialthey have high total income from sheep and

education, defining edu_w as “1”. From Table 4¢chicken. On the other hand, married household
we found that there is less difference betwedmeads have higher total income from cows in

income from chicken, goats and sheep, excludirsurveyed area.

COWS.
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Table 4
Socio-economic factors and livestock income oflIrkitds in White Nile State, (income in SGD)
The groups sub_group No. of Obs tin_ch~k tin_goat tin_sh~p tin_cow
age <50 179 173.2 538.0 143.9 1323.4
=>50 181 141.0 895.2 212.6 2231.9
edu_w 0 161 164.3 7245 172.6 2856.7
1 198 151.9 698.5 184.1 913.8
gend 0 50 321.8 426.2 34.3 183.4
1 310 130.4 764.6 201.7 2037.7
trained 0 157 258.3 546.2 185.6 1728.3
1 203 78.6 850.2 172.9 1820.4
marital 0 25 235.6 472.8 2531 200.5
1 335 151.1 735.9 172.9 1898.1
Ability 0 64 256.4 761.7 117.4 2511.4
1 296 135.5 708.1 191.6 1622.1
Off-farm 0(no salary) 48 164.9 642.4 2194 326.2
1(salary) 312 155.8 729.2 172.1 2003.9
home living <=6 71 193.7 4417 149.4 420.9
>6 289 148.0 785.4 185.6 2114.2
workout <=6 330 156.7 718.3 189.6 1884.3
>6 30 160.4 709.9 55.2 635.6
size_hh <7 171 126.3 757.2 176.8 1831.0
>=7 189 184.8 681.8 179.9 1734.2
size_labor <4 194 116.5 632.2 123.5 1350.2
>=4 166 204.3 817.5 242.6 2282.7
size_child <=2 194 147.6 846.2 227.3 2222.6
>2 166 168.0 567.4 121.4 1263.2

Data Source: the data collected by the authorsegur

Variable- group; Factors: e-s; 2 kinds —dummy (01).

Note: in the off-farm (0; farm job “it means thaetincome of household comes from agriculturalvés” and!=0
off- farm job; “it means that the income of houskehoomes from non agricultural activities”).

Obs; Observations

In the category ability to job “Ability” household farmer who has farm job (salary) in his/her resided
heads’ ability to do other jobs beside breedingillage.

livestock is explained, it was found that Zg%n the other hand, data is set into two categories,
respondent of 360 surveyed samples have t

- ) . %e is home living recognized as (“<=6" (6months
ability to do other jobs, especially those who hag | less) and 9>6 (rglore than( : mo(nths)) i

lg[\r’]\/:rr tﬁ;ﬂ Jniﬁrgeigrcoor&gh;ﬁg?nn aggtgogﬁa Ors]htggxplain the impact of staying of household heads in
' 9 e village on total income from livestock, it was

almost the same. Typically, the existing categorieg,ound that the household heads who stayed home

of household head education, work out and abi“%r 6 months or less earn lower total income from

to do jobs- rel_atmg to off farm job; herg I |$1;h1p| all the livestock except from chicken and sheep
that the farm job out (no salary) of resided V'ﬁagwhere he/she get minor difference in income.

has minor difference. More total income is fronbompared to the second group (“workout’

chicken, and less total income from goats and CO\Working out of village); the same categories is

and high total income from sheep, compared to tqgken in home living, it is found that total income
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from chicken and goats has minor difference]ust following the MAFAWI report (2012), milk is

compared to high total income from sheep anskeparated into 3 groups: group of (goat and sheep),
cows for the household head category who stagew group and mixed group (including goat, sheep
home for 6 months and less. and cow). The reason that milk group is separated
Household size characters are arranged in grou?sthat it could not be identified which kind of
nimal produce milk. Anyway, the total annual

rg)utput from household survey and animal structure

as in “size_hh",” size labor “and *“size_child”
according to the size of family, number of childre
and number of labor respectively, income from alP already known.
kinds of livestock have minor difference except
goats, where it was found that the family with .
more than 7 persons has higher total income. (5ln Milk and Egg
other hand, it was found the size of labor witlslesMilk output is related to the livestock size, feed
than 4 persons in family have lower earnings frorand labor fee, but it is also important to identify
all livestock. Moreover, it was found that thehow the characteristic of household head and
number of children in a family has minorfamily number characteristic, such as, the size of
difference in income from chicken, high totalfamily, labors or children influence milk outpub S
income from goat and sheep, and higher inconmiee empirical concept model in the following
from cows in group “size_child” 2 persons andunction is:
less.

output

cost_labor+ Xi_, (v, = f_socecoy) +u  [3]

i i : . milk/egg =dp T Bi * "-"-’_fEEd T B: &
Milk Production, Good's Livestock and Live-

stock Income

Livestock is considered as an important source @jp the independent variables are defined as same
income for the rural household in White Nile Stat@s in Models (M1-M3), the estimation of the
(Table 3). Milk is widely used as food for diffeten results are summarized in Table 5. Where “stkl” is
levels of household in rural areas, even those whie number of livestock that the household raise

have no livestock. The ruminant animals angnd owned at the end of the previous year as asset;
poultry constitute the animal wealth in the studyy feed” is the weight of animal feeding;

area. As a result, it seems that most householgs |abor” is the labor fee to take care of the

prefer rearing livestock as investments to improvgnimal. Others are social factors related to the
the chances of economic security and an add@gusehold demography, for example, “gend”
advantage is that they provide nutritional benefiffdicates the gender of head household male or
(milk and meat). According to the annual repofemale; “age” is the real age of the household
(MAFAWI, 2012), the average livestock holdingshead; “edu” is the educational level of the
of a rural household in White Nile State are Zousehold head; “trained” indicates whether the
heads of cows, 8 heads of goats, 1 head of shegpusehold obtained small training program for
Whereas productivity of the livestock in terms ogxample, the program build the capacity of small
milk production per day: cows give 8.9kg for &armers and traditional producers in rural area for
total of 7 months and sheep and goats gives 1.3k@stock mentioned as (Para Vets; it mean
per day for a total of 6 months. Table 5 shows the/eterinary Assistant”); “workout” explain the
analysis of different models incorporating binarperiod of household working out of his village;
information into regressions using householesize |abor_hh” explains the number of household
livestock production (goat, sheep, cow anghembers above 18 years old and less than 60 years
chicken) and their trade income when the animgld (legal working age); “size child_hh" is
sell in market. Some of the independent soci@lxplaining the number of children in household
variables like gender, trained, marital status, @omess than 18 years old.

living (homel) and (Abilityj) ability to job are _ _

single dummy explanatory variable. Estimation oM1-M3 is the models about milk. From the results
the regression function [3]. 10 functions are tiste!" Table 5, milk production per kg is directly and
in Table 5; Functions 1-3 explain the relationshigi9nificantly influenced by livestock, feed using
between milk output and the household characted labor cost.
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Table 5
The socio-economic factors influence milk/egg piithn, goods livestock and trend income of livektoc
M1 M2 M3 M4
Milk _Goat&sheep _goat,sheep&cow _cow Egg _poultry
Coef. t Coef. t Coef. t Coef. t
Stkl 0.6324 2.78* 0.9918 3.12% 186.8754 6.87"* 0.0137 0.18
w_feed 0.5881 3.28" 0.4118 2.01* 0.4637 2.21* 0.1091 1.76
cost_labor 3.4695 3.64* -0.4772 -2.09 -103.6017  -3.24** omitted
Age 3.8748 3.28" -0.0112 -2.01* -31.3650 -2.00* 0.1529 0.86
Edu 0.6280 0.03 0.5833 0.76 -288.1609  -1.42 1.0475 0.44
Gend 151.5512  2.28" 7.0669 487 -910.5022  -1.16 4.8357 0.84
Trained 0.0136 0.05 0.4382 0.93 478.0635 1 -1.3686  -0.26
workout -0.0256 -0.73 -0.0431 -2.24" -22.4331 -0.32 -0.6431 -0.95
size_hh -3.8093 -0.43 -0.1728 -0.81 153.3621 0.77 0.7597 0.35
size_labor -0.0066 -0.06 0.0036 0.01 -148.3873  -0.75 1.9212 0.78
size_child -0.0064 -0.07 0.2427 1.1 -33.1449 0.18 0.7709 0.38
_cons 3.2171 3.63" 7.7468 7.10" 3520.2720  2.49* -4.7950  -0.42
Number of obs =77 Number of obs = 23 Number of obs = 38 Number of obs = 80
F(6,71)=45.95 F(7, 16) = 278.96 F(11, 26)=9.66 F(10,69) =2.05
Prob > F =0.0000 Prob > F =0.0000 Prob >F =0.0000 Prob > F =0.0412
R-squared = 0.7952 R-squared = 0.9919 R-squared = 0.2288 R-squared = 0.8033
Adj R-squared=0.7779 Adj R-squared = 0.9883 Adj R-squared = 0.1170 Adj R-squared=0.72
M5 M6 M7
Income _Goat&sheep _Goat,sheep&cow _cow
Coef. t Coef. t Coef. t
number sale 1.1755 3.93* 0.4566 3.61" 0.7067 311
age 0.0280 214 0.0091 0.37 0.0255 2.14*
edu 0.4543 2.94 -0.2994 -3.95 0.3104 2.19*
gend 0.2913 0.4 1.6510 2,57 1.9916 3.21™
trained -1.2097 -3.06" 0.1549 0.46 -0.9141 -2.09%
Homeliving 0.1209 243" 0.0185 0.62 0.2267 3.31
Job-ability 0.4690 1.83" -0.4031 -1.94 1.2854 2,77
size_hh 0.1221 1.58 -0.0576 -1.91* 0.0705 0.85
size_labor -0.0047 -0.08 0.0626 0.85 -0.0264 -0.28
_cons 4.3382 6.00* 5.2357 5.64 6.8958 14.21
Number of obs = 25 Number of obs = 13 Number of obs =42
F (8,17)=188.43 F(57)= 3393 F (8, 34) = 386.04

Prob > F = 0.0000
R-squared = 0.9888
Adj R-squared = 0.9836

Prob > F =0.0001
R-squared = 0.9604
Adj R-squared = 0.9321

Prob > F = 0.0000
R-squared = 0.9891
Adj R-squared = 0.986

M8 M9 M10
Trend income _Goat&sheep _Goat,sheep&cow _cow

Coef. t Coef. t Coef. t
cost_feed -0.0518 -1.21% 0.2711 5.88*** 1.0078 6.12"**
cost_labor 10.5749 9.69*** 17.7782 8.82*** 2.1901 1.27*
age 47.3546 3.02* -5.0435 -0.19 -0.7016 -0.06
edu 209.2027 1.07* 51.4505 0.22 -249.6541 -1.99*
gend -347.5363 -0.59 -953.8982 -1.48 249.3756 0.59
trained -687.5044 -1.49* 308.1262 0.55 645.7113 2.05*
Homeliving 16.8638 0.26 -7.1635 -0.11 0.1176 0
Job-Ability 1460.3550 2.35* 715.5131 0.87 -40.7237 -0.11
size_hh -149.3302 -1.86* 294.3745 2.33* 1.9198 0.03
size_labor -36.7905 -0.27 -139.9919 -0.84 20.8013 0.25
_cons -2212.1940 -2.49 -934.0408 -0.57 313.2302 0.36

Number of obs = 74
F(11,62)=10.78

Prob > F = 0.0000

Adj R-squared = 0.5957
R-squared = 0.6566

Number of obs = 54
F(11,42)=25.72

Prob > F = 0.0000
R-squared = 0.8707
Adj R-squared = 0.8369

Number of obs =115

F (10,104)=8.18

Prob > F = 0.0000
R-squared = 0.4403
Adj R-squared = 0.3865

Note:*--statistically significant at 10%; **-- siatically significant at 5%, ***-- statistically ginificant at 1%
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Normally, cost of labor has positive relationshifVN€r€dg is constant item, the social and economic
with the milk output, but in this area, the sitoati factors (variable f_soceco) include the following:

is different, for that the cost of labor is more29€, €du, gend, trained, home living, job-ability,

which means that these animals would go out §ize_hh, size_labor, Their estimated parameters are
grazing more, and walk more, so they have t@enoted agl,p2,vk (k=1,2,...,8), " is the error
waste more energy on the road, especially cow&rm.

This influences milk output. That is why the mode|, models (M5, M6 and M7) in Table 5 economic
with cow has negative coefficient to the variablgariaples such as, the number of livestock sold, an
cost_labor” in M2 and M3. social factors are used to estimate household

In the models, the characters of household hedtfome, (here, income includes the cash income
include age, edu, gend, trained and Workoutfaded in the market and expenditure for meat
According the authors’ knowledge, oldersupplied by their own livestock, the expenditure is
population in rural area likes goats or sheep mof$lual to the weight of meat multiplied by market-
than cows, but younger persons like milk-covPrice) from the livestock: in (M5), number of sale
more. That is why the coefficient of “Age” isanimal, age, trained, homel, and ability to job are
negative in M2 and M3 (Table 5). However, théignificant to the income from selling goats and
household head characters (edu, gend and trainéfgep. On the other hand, it is found that educatio
lost the significant except “gend” gender in M1S significant to livestock sale in models where
that is due to the communities’ habits: womethere are 3 kinds of livestock and cows in (M6 and
prefer to follow and care goats and sheep in tHd7), where it is indicated that farmers rearingyonl
family. For the family characteristic (size_hhCows have better chances of increasing their
size_labor, size_child), it was found that milkncome with higher education level, on the
production from M1, M2 and M3 has negativecontrary it has negative impact on selling for the
relationship to the milk output that means that thil6. As for the trained farmers, we found there is a

family characteristics' role have not beerl€vel of significance; training has a negative
mentioned in m||k output in the Study area. coefficient to M5 and M7. That is due to the social

) habits and the cultural life of rural communities i

In the model M4, egg production and poultryhe stydy area, it is observed that rural household
keeping in the rural areas of the White Nile Siste 516 more proud of possessing different kinds of
one of the most ancient households activitynimals, mainly those which are leaders of rural
practiced in both transhumant and in settled lifggmmunities this is in agreement with Tarig M.
areas, usually the family keeps a different numb%éooz) where he mentioned, Livestock is
of chickens from local breeds, around thegnsidered as a means of "savings" throughout the
homestead and non distinct system of poultry ig,ra| household in all parts of Sudan, and more
followed. The chickens are kept freely around thgpecifically for the farms families, this is cortsist
compound and using the same shelter with thgi, the recently earned livestock, especially goat
family, this is why labor fee was omitted becausgnq sheep. During hard times, goats will be the las
in the study area no household employ labor fQff 5ssets to be sold and sheep are more susceptible
the rearing of chicken. The model explains thah pe fattened and sold in the market earlier. In
weight of feed has significant effect on eggqgition (Alary et al., 2011; Moll, 2005; Moll et
production at level 10%. al., 2007), mentioned that, livestock contribute to
Income from Good'’s Livestock household activities through different ways, some

, _ re direct and other's are indirect. Direct way is
In the models M5, M6 and M7, function [4] is usecf at livestock can provide cash income or income
to estimate the relationship between rurgh yind through the sale of animals like small
household goods income and the social —€¢Qminant animals. And the indirect way is that,
factors as seen in the function below: livestock can represent a format of savings (chpita
goods'income = a; + B, * number sale + growth through flock growth), insurance, and sale
of animals provides immediate cash to deal with
nonfarm expenses for example, education fee,
medical fees and so on.

i1 (v f_socecoy) + p [4]
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Trends Income smaller animals like goats as in models M8 and

In the models M8, M9 and M10, we used thyg which has negative impact on family trend

function [5] to estimate the relationship betweel] c°Me: yvhereas, men pre'fer to rear animals I|}<e
rural household trend income and social —ect "> which have higher price and increase family

- L L income, for that model M10 has positive impact.
factors. The specific function is as following: For the household head “home living” has negative

trend income = agj + B, =w_feed + 3, = impact in model M9, ability to job has positive
cost labor + EE:1 (v, * f_soceco,,) + u [5] impact and is statistically significant in model M8
. ' It is observed that household head living in the

village and not concentrating in breeding livestock

Wherea, is _constant Item, th_e social and €conoMifave small chance to increase family trend income.
factors (variable f_soceco) include the following:

age, edu, gend, trained, home living, abilityjAlso we found that family structures for example,
size_hh, size_labor, Their estimated parameters aféze_hh" size of family is significant in (M8 and

denoted a$1,82, vk (k=1,2,...,8), ‘i is the error M9), and has negative coefficient in (M8) and
term. influence the household total income, in contrast,

) _ in M9 size of family plays an important role in
For the household trend income authors tried to gﬂcreasing family’s total income, which means that

the household total income from the trade livestogkig directly proportional to family size, as itudy

in the market, expenditure for meat produced byrea it is found that families and their relatives
them and the livestock asset (stock changeqjave close relationship, for this reason M9 has
Above in Table 5, models M8, M9 and MI10positive influence on family trend income. Size of
researchers used “cost_feed” the cost of livestog,or has negative coefficient and has no
feed and “cost_labor” cost of labor fee agjgnificant influence on household trend income,
independent economic variables in addition to thgat's due to the habits of household who prefer th
social factors mentioned before, so the resqi&m”y members to follow and care for their
indicates that the household raising three kinds ghimals. This outcome of the study may give an
livestock M9 have strong significance to cost Ofgea about how household economics can help in
feed (cost_feed) and cost of labor (cost_labor) qfiany ways to own some technologies for rural
trend income, in a way that more livestock feedloysehold breeders’ livestock to changing their lif
and more employee labors follow rearing livestocfyy the petter where generally it is agreed with
get positive coefficient to increase a household’(sSansoucy et al., 1995) in discussion groups, they
total income to support their real needs, thinis imentioned Sale livestock and their products
agreement with Elzak et al. (2011), where theyjrectly provide income to farmers. Livestock is
suggest that the income of livestock producers jfie Bank of Living for many farmers and play a
used as it is a good indicator of the relativgreat role in the process of agricultural intensifi
purchasing power of people to buy food and havgtion by providing energy manure project for the
access to other resources. production of fertilizers and fuel. It is also ot

The household characteristics (age' edU, ger‘lmked to the social and cultural lives of milliong
trained, home living, abilityj) influence the famil resource-poor farmers whose animal ownership
total income in rural study area, for that it isfid  €nsures varying degrees of sustainable agriculture
that household head age is significant and ha§d economic stability.

strong and positive impact on MS8. For the

household knowledge criteria through education

and training level, it was found that education i§- Conclusions and Recommendations

significant in the models (M8 and M10) indicatingaccording to our survey of all the six localitiet o

that farmers rearing just cows have better chanc@ite Nile State. our findings support that
of increasing their income with higher educationyminant livestock are of considerable economic
on the other hand, household head's level fhortance in rural White Nile State of Sudan and

training is significant in model M10 and has; plays an important role for rural household
positive impact.. In the study area normally womeghich' could be crucial to sustaining rural live-
and younger family member are biased to rearing
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lihood. In general, livestock provide saving and increase their income in addition to meeting
insurance for the rural households and provide an their nutritional needs.

important source of farm income to the rural

household in White Nile State. Cows, sheep and
goats represent the rural animal wealth in theystud

area, beside milk and eggs production provide food
and are a source of income generation.

Consider the education systems in the rural
areas in White Nile State through participation
of local people, in particular vulnerable areas
to increase resilience of present food
production systems and to support climate
There is also a significant positive correlation change adaptation, mitigation and technology
between social factors of the household and development, transfer and dissemination.
livestock economy in the study area. On the other
hand, there are great opportunities for using
livestock mainly, Livestock Production in rural
White Nile State. Finally, the author strongly
recommended looking forward to the Systems of
Livestock Production in rural White Nile State
through some strategies and good policies which
can change the habit of rearing and keepi
livestock not just for ostentatious purposes but
increase household income trough trend income, soexpress my deep gratitude, appreciation and
that it can provide more considerable chances fogspect to my supervisor Professor: Xu Shiwei for
rural households to improve their livelihoods andhis supervision, guidance, criticism, strong suppor
increase their income in addition to improvingand encouragement. | am much indebted to the co-
their nutritional situation. supervisor Dr. Yu Wen for his contribution and
help during different stages of this study. | exten
my thanks to my colleague Abdul-Gafar Ahmed
Accordance to our survey we can strongly suggeir his help and support. | owe a debt of gratitude
that: to my office mate Khalid Al-Fadil for his useful

- Looking forward to the Systems of I_ives,[ockobservations during field survey. Also | would like
Production in rural White Nile State throughto acknowledge the help and support provided by

some Strategies and good policies can chan@-:y cqltlea\g/gvuhgts ?\ﬁ.lthe tStpeC'ill Plzogramrl?e of FOOS
the habit of rearing livestock just for ecurty, Ite Nile state and all my coliéagues a

ostentatious reasons, so that it can provi N Ministry of Agriculture,_ White Ni_Ie Stgte.
more considerable chances for the rur pecial thanks to my family for their patient,

household to improve their livelihoods andssistance and support.

Considerable participation of local people in
the planning process is important. Much
greater attention should be paid to the
attitudes, aspirations, perceptions, and socio-
economic priorities of rural households.
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Appendix

Abbreviations:

Busen Private Business

CBS Central Bureau of Statistics

Cv Coefficient of Variation

EA Enumeration area

FAO Food and Agriculture Organization lod tJnited Nations
GDP Gross Domestic Product

GE Government Employee

HHs Households

SDG Sudanese Gineih (Pound)

STDEV Standard Deviation

MAFAWI Ministry of Agriculture, Forestry, Animl Wealth & Irrigation
MAR Ministry of Animal Resources

MR Maximum Range

Mu Mean

NBHS National Baseline Household Survey
WFP World Food Programme

PDS Primary Data Source

TLUs Tropical Livestock Units

Obs Observations

Currency Equivalents:

Currency unit = Sudanese Gineih (SDG)
U$ 1.00 = SDG 4.45

SDG 1.00 = U$ 0.22

Weights and Measures:

1 kilogram (kg) 2.204 pounds (Ib)

1000 kg = 1 metric tonne (t)

1 kilometer (km) = 0.62 miles (mi)

1 meter (m) = 1.09 yards (yd)

1 square meter (m2) = 10.76 square feet (ft2)
1 acre (ac) = 0.405 ha

1 hectare (ha) = 2.47 acres

1 feddan (fd) 0.42 ha=1.03 acre
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