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Effect of Chemical , Organic and Bio - Fertilizers
Growth on (Vitis vinifera L)

Shaa Eldin , F.M. and Rugheim, A. M. E.
Faculty of Agriculture
Omdurman Islamic University

This experiment was conducted at Zadna Company for Agricultural Services dem-
onstration farm, Alkadaru, Khartoum North, Sudan. It was repeated for two seasons
2013/2014 and 2014/2015. To study and compare the effect of different types of fer-
tilizers on the growth (Number of leaves, leaf area, leaf weight, leaf nitrogen, phos-
phorus and potassium content) of grape (Vitis vinifera L.) cultuvar Ribier (Alphonse
Lavalle). Treatments used in this study were chemical fertilizer (311g Urea/tree +
124g P,0 /tree +271g K SO /tree), organic fertilizer (Elkherat Skg/tree), bio-fertiliz-
er (Azospirillum brasilense + Bacillus circulans), combination of bio + chemical and
organic + chemical fertilizers, in addition to control treatment. The treatments were
arranged in a Randomized Complete Block Design (RCBD) with 5 replicates. Bi-
ofertilizer significantly increased leaf area, weight, nitrogen and phosphorus content,
compared to untreated control. Organic fertilizer significantly increased leaf area, leaf
nitrogen and phosphorus content compared to control. Chemical fertilizer significant-
ly increased leaf nitrogen and potassium content, compared to control. The combina-
tion of bio + chemical fertilizer significantly increased leaf nitrogen, phosphorus and
potassium content, compared to control. The combination of organic + chemical ferti-
lizers significantly increased total leaf area, leaf nitrogen, phosphorus and potassium
content compared to control.

Key words: Biofertilization, Mineral fertilization, Organic fertilization, Vitis vinifera
Corresponding author: Ahmed Mohammed Elhassan Rugheim . Email: arugheim@gmail.com
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Effect of aqueous solution of alcohlic extract of
Balanites aegyptiaca and Carthamustinctoius seeds
pulps on blood glucose

Farahat, F. H, Habani, S. Sh, Mohamed, S. E
Department of Food Sciences & Rural Development, Faculty of

Agriculture- Omdurman Islamic University

In this research effect of aqueous solution of alcoholic extract of
Balanitesaegyptiaca and Carthamustinctoius seeds pulps on blood glucose were
studied. soxhelet apparatus was used for defatting of the grounded see pulps us-
ing hexane first flowed by 80% methanolHypoglycemic effect of the alcoholic
extracts was studied using rats weighing 150 — 200 g, the rats were randomly
divided to 8 groups of 6 rats in each group. Dose of 10mg/kg Glopin gluta-
mate was used as standard material for hypoglycemia. One group was control,
one group fed with Globpinglutamate, three groups fed with alcoholic extract of
Balanitesaegyptiaca 200, 400, and 800 mg/kg doses and three groups fed with
Carthamustinctoius 200, 400 and 800 mg/kg .Blood samples were taken from rats
in zero time, after two hours and after four hours; blood glucose was measured
by spectrophotometer. Doses 400 and 800 mg/kg of the alcoholic extract of
Balanitesaegyptiaca and Carthamustinctoius gave similar results toGlopingluta-
mate (standard hypoglycemic material) in reduction of blood glucose of rats, the
other doses gave medium and week effects.

Key words : Balanytesa egyptiaca , carthamustinctoius, glucose Blood
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Problems facing Rural Women in Enhancing
Development

Mohmed , M.A.
Faculty of Agricuatture
Omdrman Isimic Uninvrsty

Abstract

The study dealt with the problems facing rural women in enhancing develop-
ment, aimed to identify the constraints faced by rural women and stand up to the
reality of rural development organization and activities with a focus on the prob-
lems and constraints of rural women, and then highlight the effective role played
by rural women and the extent of its importance in development. The study was
limited problem in that the contribution of rural women are weak in bringing real
development in the countryside, and the most important assumptions upon which
the study that there is a clear decline in the popular participation of rural women,
A personal interview questionnaire was designed to collect the data, using a ran-
dom sample of (100) women from various states Descriptive statistical, inductive
and historical methods were used to analyze the data. The study concludes with
some recommendations and proposals that the researcher necessary in improv-
ing the status of rural women. The most important of these findings that rural
women in the states of Sudan do not receive adequate education and training and
rehabilitation, as well as the ineffectiveness of the womenys institutions to get rid
of customs and traditions that stand in front of the activity of rural women. The
most important recommendations is provide training centers and outreach to rural
women, providing opportunities for rural women through NGOs to express their
opinions and participate in decision-making, encourage scientific research in the
field of development in general and the development of rural women in particular.

Key words : Problems , rural woman development
Corresponding author: Mamoun Ahmed Mohamed . Email: mamo.ahmed@hotmail.com
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Economic Bereaved of Mastosltis on the Milk Production in

Khartoum State
East Eleselat locality

Akasha, M. T. H
Faculty of Sciences & technology Of Animal production

This study was conducted to study the economic effect of mas-
titis on the milk production in Khartoum state. It consisted of 13
rural villages where most population work in agricultural sector
( plant & animal), in the period from April to June 2013. The
study used the historical descriptive method and the case study.
And the study depended on the primary and secondary data.
The secondary data were collected from references, reports and
other relevant resources. While primary data were collected by
using questionnaire and personal interviews with cattle breeder.
The study contained 30 farms ( 50 % ) from Elassilat. The study
revealed that there were a few Knowledge and low production
due to absence of veterinary and extension services. Also it re-
vealed that there were low awareness of the farmer about this
disease and method of prevention, cure and the cleanness in
these farms is by traditional method that gives high productiv-
ity, but it suffers from unadaptability with the severe Sudanese
climate.

Key words: Economic bereaved, Mastosltis, Milk decrease, Disease gravity
Corresponding author: Manahil Eltijani. Email:manahileltigani@hotmail.com
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Islam and environment

Elkhalifa, E. E. E
Faculty of Agriculture- Omdurman Islamic University

The environment which consists oi tEe naturai resources, water, land, plants, animals

and houses. Can be considered as a house for all living things. The components of the
natural environment Glorious Quran are integrated and connected with each other. So the
natural resources play an important role in stabilizing human being life, because the size
of the available resources affects the standard living and economic progress for the dif-
ferent countries. The natural resources face increasing needs, because it is under pressure
and continuous demand. The aim of the study is to concentrate on the different natural
resources, their uses and conservation in Glorious Quran. Due to the interaction of the
natural resources the study covers , rain water, river and springs water, sea water, ground
water, land soils, mountains, plants, animal, wild tame grazing and household for human
being. The study comprises five parameters, parameter 1 is an introductory which include
, the problem, it importance, aims, hypotheses and the methodology. Parameter 2 gives an
overview of the environment. Parameter 3 deals with the natural resources in the Glorious
Quran. The environment, the eco systems and household for human being are included in
parameter 4. Parameter 5 draws the attention and highlights to the deterioration of the en-
vironment in Glorious Quran. The main findings are: Man is the Khalifa in the land- Man
is the source of the deterioration of the environment- The man gets his needs from the
natural resources - There is a variation in the distributional of the natural resources among
the regions The deterioration lead to the destruction of land and environment -According
to the findings the main recommendations are: To make a general survey for the natural
resources and measures should be taken to maximize the use of available natural resources
- Protection and conservation of the natural resources and the ecosystems from pollution
- The need for further research in the ecosystems and protection of the biodiversity- The
production of some crop varieties which are tolerant to heat and drought resistant - The
use of modern techniques for solving the environmental problems- Avoid the seepage of
oil to the water resources.- Incentives for scientific and technical works which solve the
environmental problems.

Key words.: Islam, environment
Corresponding author: Elrayah Elnaiem Elhaj Elkhalifa. Email:Elrayahelnaiem@gmail.com
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Farmers Schools as Extension Method for Transfer
Agricultural Knowledge
Asa. A .A, Elobied. S.E, Hamdy, YM

Department of Agricultural Extension & Rural development, Sudan Univer-

sity for Sciences and technology

The main purpose of this study is to analyze and find out the impact of farmer field
schools (FFS) as extension curriculum used on agricultural practices in the produc-
tion of some field crops (ground nut) in Abyei locality. In addition to the definition of
farmer field school as extension method and how use them in the transfer of agricultural
knowledge and capacity building for the production of these crops to farmer audience.
To find out follow are searcher of social survey method designed to identify a number
of questions on arrange of variables for a number of respondents involved in the field
schools and non-participants were randomly selected. The data were analyzed using
the computer using (SPSS) and calculates the percentages tables with the use of chi-
square to see the relationship between the variables. The study resulted in the follow-
ing: - 85% of the participants in the field schools strongly agree that it is the extension
method. - 67.5% of participants in field schools strongly agree that the identification
and achievement of learning objectives requires implementation of field activities. - All
the participants (100%) in field schools acknowledge that the school’s field activities
and topics. - 85% of the participants in the field schools strongly agree that the field
study is mean Comparable. - 87.5% of the participants in the field schools strongly
agree that agricultural environmental analysis tool used to collect environmental and
agricultural information. - 55% of the participants in field schools believe that the ap-
proach of the positives and benefits. - Half (50%) of the participants in the field schools
believe that the approach of the pros and cons. The most important recommendations
are: The trade-off between the cadres and facilitators field schools when determining
farmer field schools as method to work with the beacon and training determine their
needs. - Focusing on identifying the urgent needs and provide technical support propos-
als have possible solutions for agricultural and other problems.

Key words: Farmers Schools, Extension Method, Agricultural Knowledge
Corresponding author Abd Elmjeed A Asa:. Email: Elmjeed0915340@gmail.com
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The Effect of Foreign trade liberalization policy on
the Gum Arab production in the Sudan during the
period 1970 m -2015 m

Elnasikh, Sara H. and Khalil, Raeid M. 1.

This study aimed at evaluating the effect of the gum Arabic foreign trade policies
specifically that of monopoly, partial liberalization and full liberalization on the produc-
tion of gum Arabic in Sudan. The study depended on secondary data obtained from of-
ficial government institutions for the period 1970-2015. Descriptive statistical analyses
were done in addition to One-way ANOVA for comparison of means in order to com-
pare the average production of gum Arabic for the periods of monopoly, partial liberali-
zation and full liberalization. Results showed fluctuations in gum Arabic production in
Sudan during the study period with an overall decreasing trend. The study also found
that both the full liberalization policy and the monopoly policy had a positive impact on
gum Arabic production compared to the partial liberalization policy and this result was
statistically significant (at 5% level of significance). In addition, the study found that
the increase in average production for the period of full liberalization policy compared
to that of the monopoly period was of no statistical significance which implies that
the adoption of full liberalization in gum Arabic trade instead of the monopoly policy
did not prove to lead to an improvement in the production of gum Arabic in Sudan.
The study recommended the importance of carrying out more in-depth studies on the
production performance of gum Arabic and the factors affecting it at both the producer
and the macro-economic levels. In addition, the study recommended the adoption of a
comprehensive economic policy besides the foreign trade liberalization policy such that
it would take into account the economic, social and environmental aspects that would
help in increasing production. Finally, the study recommended detailed studies on the
impact of the foreign trade liberalization policy on the gum Arabic production structure
in terms of the contribution of Hashab and Talha in the total production.

Keywords: Foreign trade, Gum Arab
Corresponding author: Sara Elnasikh. Email: saranasikh@hotmail.com
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ing Darmsa cultivar may be due to some
unknown factors present in Darmsa cul-
tivar.

The findings of this study indicated that
pearl millet (Darmsa cultivar ) has sat-
isfactory effects on the production per-
formance of broiler chicks.
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Histological evaluation of thyroid tis-
sues:

Feeding millet cultivars to broiler
chicks showed more pronounced effect
on the thyroid gland. The follicles were
variably enlarged.

Details of histological changes include:

Sorghum diet: The thyroid gland folli-

cles were normal in size and filled with
colloidal material.
Darmsa cultivar diet: The thyroid fol-
licles were considerably enlarged and
distended with colloidal material. The
lining epithelium appeared flat with fo-
cal areas of hyperplasia.

Darmsa endosperm plus sorghum bran
diet: The thyroid follicles were enlarged
and considerably distended with colloi-
dal material.

4. Darmsa bran plus sorghum endo-
sperm diet: The thyroid follicles were
variably enlarged and distended with
colloidal substance. Focal hyperplasia
of the glandular epithelium was occa-
sionally seen.

Discussion

In the present study the improvement
in live weight gain and feed conversion
ratio associated with feeding Darmsa
cultivar may be due to the increase in
feed consumption which indicates the
high nutritive value of Darmsa culti-
var. These results are in line with the

observation reported in previous stud-
ies (Simhaee et al., 1971; Mohamedi-
an et al,1986; Eljack, 1993., Davis et
al.,2003,. Hidalgo et al (2004), Amini
and Ruize-Feria, (2007) and Baurhoo
et al,.2011.). In addition, Sanford et al.
(1973) found that the rate of live weight
gain and efficiency of feed utilization of
broiler were increased by millet feeding
compared to sorghum. However, the
increase in weight gain in the birds fed
Darmsa cultivar diet in this experiment
disagrees with the findings of Klop-
fenstein et al. (1983) and Elzubeir et
al. (1995), who reported a decrease in
growth rate in birds receiving pearl mil-
let in the diet. This discrepancy may be
due to the millet cultivars or the type of
diets used in their study.

The increase in relative weight of the
thyroid gland with much enlarged thy-
roid follicles associated with feeding
Darmsa cultivar may be due to the an-
ti-nutritional factors present in millet.
These results are in agreement with the
findings of Osman (1981); Gaitan et al.
(1989) and Elzubeir et al. (1995).

The effect of dietary Darmsa cultivar
on serum, breast meat and liver lipids
content are in agreement with results
reported by Leushin et al. (1983) and
Mohammed (1999). The reduction in
serum cholesterol associated with feed-
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Table (6): Effect of feeding different levels of Darmsa cultivar diets
on liver lipids of broiler chicks (values are means of four replicate of
10 birds each)

Darmsa cultivars diets (%)

Darmsa endo- Darmsa bran
Darmsa
Sorghum . sperm-sorghum - sorghum +SE
cultivar
bran endosperm
Total lipids (mg/g)  366.73¢ 954.17° 682.00° 540.31¢ 3.84
Cholesterol 124.31b 103.87¢ 118.47¢ 151.042 0.33
(mg/g)
Phospholipids 47 5¢ 74.13b 75.62b 104.98° 1.30
(mg/g)
Triglycerides 26.29¢ 20.91¢ 31.81° 39,722 0.05
(mg/g)
Free fatty acid 165.39¢ 191.70° 181.98¢ 206.58? 0.20
(mg/g)

SE: Standard error of treatment mean
a-d: Values in the same row with different superscript are significantly
different (P<0.01)

Table (7): Effect of feeding different levels of Darmsa cultivar diets
on breast meat lipids of broiler chicks (values are means of four rep-
licate of 10 birds each)

Darmsa cultivars diets (%)

Darmsa endo- Darmsa bran
Darmsa
Sorghum . sperm-sorghum - sorghum *SE
cultivar
bran endosperm
Total lipids (mg/g) ~ 128.96°  367.18° 241.17° 268.15° 2.16
Cholesterol 43.64° 35 64¢ 41.54¢ 46.17° 0.22
(mg/g)
Phospholipids 16.47¢ 22.322 20.75b 18.63¢ 0.53
(mg/g)
Triglycerides 10.69¢ 12.68° 18.87° 8.69¢ 0.03
(mg/g)
Free fatty acid 8.65¢ 11.51° 10.52° 8.87¢ 0.10
(mg/g)

SE: Standard error of treatment mean

a-d: Values in the same row with different superscript are significantly
different (P<0.01)
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Darmsa cultivars diets (%)

Darmsa endo- Darmsa bran
Darmsa
Sorghum . sperm-sorghum + sorghum +SE
cultivar
bran endosperm
Feed consumption (g/ 3354.17°  3365.10° 2080.55°¢ 1842.08° 18.66
bird/6 week)
Final live body weight (8/ 5475 300 5164 330 1126.87° 1025.33¢ 5.88
bird/6 week)
Body weight gain (g/bird/6  1q¢9 990 2062.150 1022.12¢ 923.34¢ 10.34
week)
Feed conversion ratio (kg 1.72¢ 1.64¢ 2040 1.995 0.02

feed/kg weight gain)
Mortality (%) 5.00 5.00 7.50 7.50M 0.27
Relative liver weight

C c b a
(mg/100g BW) 17.40 17.64 23.69 25.41 0.19
Relative thyroid gland b b
0.080¢ 0.113° 0.095 0.093 0.003
(mg/100gBW)
SE: Standard error of the mean 10 birds each

a-d: Values in the same row with differ- NS: Not significant

ent superscript are significantly differ-

ent (P<0.01) Table (5): Effect of feeding different
* Values are means of four replicate of levels of Darmsa cultivar diets on se-

rum lipids of broiler chicks (values are means of four replicate of 10
birds each)

Darmsa cultivars diets (%)

Darmsa Darmsa endo- Darmsa bran +
Sorghum . sperm-sorghum  sorghum endo- +SE
cultivar
bran sperm
Total lipids 4 . . )
(mg/100ml) 497.18 527.52 752.52 605.33 0.27
Cholesterol . ; ) .
(mg/100ml) 71.35 44.40 74.45 76.19 0.23
Phospholipids 205.36¢ 305.75° 220.61¢ 240.95° 2.45
(mg/100ml)
Triglycerides . ] \ ]
(mg/100ml) 76.00 59.50 96.25 107.75 0.62
Free fatty acid . . , .
(mg/100ml) 12.24 16.72 16.30 24.45 0.16

SE: Standard error of treatment mean
a-d: Values in the same row with different superscript are significantly different
(P<0.01)
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pared to the other groups followed by
birds fed Darmsa endosperm plus sor-
ghum bran.

Asignificant ( P<0.01 ) increase
was seen in relative thyroid gland
weight in birds fed Darmsa cultivar
compared to those fed sorghum.

Table (5) shows the average
concentration of serum lipids. Feeding
Darmsa cultivar significantly increase
( P<0.01) phospholipids and decrease (
P<0.01) serum triglycerides level com-
pared to feeding the sorghum based
diet. The birds fed Darmsa bran plus
sorghum endosperm showed a signifi-
cant ( P<0.01 ) increase in concentra-
tion of triglycerides, free fatty acids and
decrease ( P<0.01 ) in serum cholesterol
level.

Liver lipids of broiler fed Darmsa
cultivar are presented in Table (6). Re-
sults showed a significant (P<0.01 ) in-
crease in the concentration of liver cho-

lesterol, phospholipids, triglycerides,
and free fatty acids in birds fed Darmsa
bran plus sorghum endosperm diet, but
those fed Darmsa cultivar diet grain
showed a decrease ( P<0.01 ) in liver
cholesterol level and triglycerides.

Results of Table (7) showed a
significant ( P<0.01 ) increase in the
concentration of breast meat lipids,
phospholipids, triglycerides and free
fatty acids level of the experimental
bird fed on Darmsa diet, compared to
those fed on the sorghum based diet.
However, feeding Darmsa bran plus
sorghum endosperm showed a signifi-
cant ( P<0.01 ) increase in the level
of cholesterol level and a decrease (
P<0.01 ) in triglycerides and free fatty
acids levels.

Table (4): The performance* of broil-
er chicks fed different dietary levels
of Darmsa cultivar

10
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Table (3): Calculated and determined composition of Darmsa cultivar

experimental diets.

Darmsa cultivar (%)

Ingredients composition (per-

cent of diet as fed) Sorghum
Calculated composition (%)
ME MJ/kg 12.84
Crude protein (%) 22.44
Calcium (%) 1.26
Available phosphorous (%) 0.71
L-lysine (%) 1.11
DL-methionine (%) 0.58
Dry matter (%) 93.42
Determined composition
Crude protein 25.70
Crude fiber 4.50
Ash content 8.00
Calcium (%) 1.11
Phosphorous (%) 0.12
Free fatty acid (mg) 12.08
Propionic acid (ul/100ml) -
Butyric acid (ul/100ml) 0.02
Oleic acid (ul/100ml) 0.53

Linoleic acid (ul/100ml) -
Arachidonic acid (pl/100ml) -

Darmsa endo- Darmsa bran +

Darmsa sperm-sorghum  sorghum endo-
cultivar bran sperm
12.91 12.81 12.83
22.55 22.28 22.20
1.26 1.26 1.23
0.68 0.71 0.75
1.08 1.07 1.08
0.65 0.59 0.54
93.41 93.52 93.40
22.87 23.10 22.75
5.00 6.75 6.50
8.45 9.00 9.03
1.04 1.13 1.15
0.75 0.80 0.80
13.23 13.18 14.51
- 0.01 -
0.19 1.20 0.18
4.70 1.67 0.75
1.42 - -
- - 14.01

Results

Mean feed intake, live body
weight, body weight gain, feed conver-
sation ratio, liver weight and thyroid gland
weight are shown in Table (4).

The results showed that birds
fed on sorghum and Darmsa cultivar
grains consumed ( P<0.01 ) more feed.
However the group fed Darmsa culti-
var exhibited an increase ( P<0.01 ) in
live body weight, weight gain and bet-

ter feed conversion ratio. But those fed
Darmsa bran plus sorghum endosperm
showed poorer ( P<0.01 ) live body
weight, weight gain, and lower feed
conversion ratio compared to those fed
sorghum based diet. Mortality rate was
lower in all the treatments.

Data in Table(4) revealed that
birds fed Darmsa bran plus sorghum en-
dosperm showed a significant ( P<0.01
) increase in relative liver weight com-
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Table (2): The Formulation of the experimental diets (percent as fed)

Darmsa cultivars (%)

Darmsa endo- Darmsa bran +

Sorghum Ic)jI;T/zsai sperm-sorghum sorghum endo-
bran sperm
Sorghum 65.00 - - -
Darmsa millet - 65.00 - -
Darmsa endosperm - - 45.00 -
Darmsa bran - - - 20.0
Sorghum endosperm - - - 45.00
Sorghum bran - - 20.00 -
Super concentrate” 5.00 5.00 5.00 5.00
Groundnut meal 13.00 13.00 14.75 15.00
Sesame meal 14.00 13.50 14.00 13.50
Vegetable oil - 1.50 - 0.50
Oyster shell 1.00 0.92 0.94 0.88
L-lysine 0.09 0.12 0.13 0.12
Filler (sand) 1.91 0.96 0.18 -
Total 100 100 100 100

* Chemical constituent of broiler super concentrate in %, crude protein 45%, methio-
nine 4.2, meth-cystin 4.8, lysine 11, calcium 10, phosphorous 6, common salt 2.5 and
ME 1825 Kcal/kg.

|
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Table (1): Chemical composition of Darmsa Cultivar.

Darmsa cultivar

Constituents (%)

Whole grain Endosperm Bran
Dry matter 91.50 92.00 91.92
ME (MJ/kg)* 13.72 14.20 12.52
Crude protein 13.89 12.41 11.45
Crude fiber 5.25 3.41 10.72
Ether extract 3.95 3.75 8.91
Ash content 1.85 1.68 8.69
Calcium 0.11 0.08 0.06
Total phosphorus 0.27 0.29 0.45
Potassium (PPM) 4120
lodine (PPM) 673
Manganese (PPM) 38.20
Iron (PPM) 148
Cobalt (PPM) 20.60
Copper (PPM) 7.07
Zinc (PPM) 17.10
Molybdenum (PPM) 1.08
Propionic acid (ug/100ml) 0.01
Butyric acid (ug/100ml) 0.37
Palmatic acid (pg/100ml) 28.34
Stearic acid (pg/100ml) 1.20
Oleic acid (pg/100ml) 1.26
Linolenic acid (pg/100ml) 0.93

1 Calculated according to the equation of Lodhi et al. (1976)
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house contained 16 pens (1xIm each)
and three pens were prepared to accom-
modate the experimental birds. Each
pen was supplied with a drinker and a
feeder, and light was provided for 24
hours per day.

Broiler chicks were weighed
at the start of the experiment and then
weekly for 6 weeks. Body weight gain,
feed intake and feed conversion ratio
(kg feed/kg weight gain) were estimat-
ed weekly throughout the experimental
period. Mortality was recorded when it
occurred.

At the end of the experimental
period 12 birds from each treatments
(3/replicate) were selected at random,
weighed and then slaughtered. During
slaughter, blood samples were collected
from each bird into test tubes, and then
allowed to clot, and the serum was sep-
arated by centrifugation at 3000 rpm.
for 10 min and collected into Eppen-
dorf tubes, and stored at -200C pending
analysis.

Immediately after slaughter the
thyroid gland of each bird was excised,
then weighed and then kept in10% for-
malin solution for histological examina-
tion. Also the liver was removed from
each bird, weighed and kept frozen for
analysis. Approximately 3 to 5 gram

specimens of breast meat were also tak-
en and kept frozen until analyzed.

The fatty acid methyl esters
were determined using the methods of
Christic (1982).Serum total lipids were
determined by the methods described
by Frings et al (1972). Histolopatholog-
ical examination of the thyroid gland
was done according to the methods de-
scribed by Culling (1974).

The data were tabulated and
subjected to analysis of variance using
the microstat computer program. The
significant between means were deter-
mined using the least significant dif-
ference (LSD) as outlined by Steel and
Torrie (1960).

10
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Introduction

Pearl millet is the most widely grown
of all the millets. Simhaee et al. (1971)
reported that chicks fed 600 g/kg millet
showed a significantly better feed con-
version ratio, however, the body weight
gain did not change. Pear millet has
shown to be suitable feedstuff for poul-
try diets (Amini and Ruize-Feria,2007)
. Broilers fed the pearl millet-based di-
ets had better growth performance and
improved intestinal health( Baurhoo et
al., 2011). Similar results were report-
ed by Davis et al.,(2003) . In addition
Sanford et al. (1973) reported that the
weight gain and efficiency of feed uti-
lization were found to be favourable
for pearl millet as compared to sor-
ghum grain when used as a sources of
energy and protein for broiler chicks.
Similarly, Kraf et al. (1971) compared
millet varieties, with maize at a level
of 40% for starter diets and 74% for
the finisher diets, millet diets resulted
in higher mean body weight gain than
maize. Also Hidalgo et al ( 2004 ) re-
ported that peal millet can be added to
broiler diets without adversely affecting
performance. In addition Elzubeir et al.
(1995) observed that in broiler chicks
relative thyroid gland weight increased
as the level of millet increased.

The objective of the present work was

to find the effect of feeding pearl mil-
let on the performance of the broiler
chicks.

Materials and Methods

One hundred and sixty unsexed
(Lohman) day-old broiler chicks were
obtained from the African Company
for Poultry Production . The birds were
randomly distributed into four groups
of 40 birds each. Each group was fur-
ther divided into four replicates (each
containing 10 broiler chicks).

Pearl millet (Darmsa cultivar)
used in this study was purchased from
Zalingei market (West Darfur State).

Darmsa cultivar and sorghum
grain were decorticated to 80-90% ex-
traction rate. The analysis of Darmsa
cultivar are shown in Table 1. Four di-
ets were formulated to be isocaloric and
isonitrogenous as shown in Table 2. The
Darmsa diets were formulated to meet
or exceed the National Research Coun-
cil requirements (NRC, 1984). The di-
ets were allocated randomly to the four
experimental treatments.

Feeding period was continued
for 6 weeks. The calculated and deter-
mined composition of the experimental
diets are shown in Table 3.

An open sided poultry house (6 x 5
meter) with concrete floor and galva-
nized aluminum, roof was used. The
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Effect of Feeding Pearl Millet
on Performance of Broiler chicks

Amal Eltayeb Mahmoud ZeinElabden
Department of Poultry Production, Faculty of Agriculture, Omdurman
Islamic University , Sudan.

The effect of feeding pearl millet (darmsa cultivar ) on broiler performance
were studied . A total of One hundred and sixty one — day old unsexed
(Lohman) broiler chicks were randomly divided into four experimental
groups. Each group was further subdivided into four replicates at the rate
of ten chicks per pen in complete randomized design. Four isocaloric and
isonitrogenic diets were fed to each group which contain, Sorghum, Darmsa
cultivar, (Darmsa endosperm plus Sorghum bran) and (Darmsa bran plus
Sorghum endosperm). The experimental took 6 weeks duration. Healhs of
the stock and performance parameters were recorded. At the end of the ex-
periment, 12 birds from each treatments were slaughtered and the differ-
ent parameters were studied. Results showed that the birds fed pearl millet
(Darmsa cultivar ) exhibited an increase ( P<0.01) in live body weight,
weight gain and better feed conversion ratio. Relative thyroid gland weight
was increase (P<0.01) in birds given pearl millet (Darms cultivar) com-
pared to those fed sorghum. Feeding Darmsa cultivar showed that the thy-
roid follicles were considerably enlarged and lined by flattened epithelium.
The birds fed on Darmsa diet showed a significant (P<0.01) increase in the
concentration of breast meat lipids, phospholipids, triglycerides and free
fatty acids compared to those on the sorghum based diet. The findings of
this study indicated that feeding pearl millet has no negative effect on the

performance of broiler chicks. 1

Keywords: millet, Lohman, phospholipids, feed
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THE POVERTY ERADICATION PROGRAM

of capital into classical problems that
need to be completed. limited knowl-
edge so that innovation is slow. Actual-
ly, from the pre-existing business con-
vection they can make better stitching
and can innovate itself, but it did not.
They received a limited work orders
without any attempt to innovate the pro-
duction. It becomes a separate job for
the government to improve the lives of
its citizens. Therefore the skills-based
training and innovation is needed, so
they can empower themselves.
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rung. The access opening in the vil-
lage economy so as to facilitate their
mobility. However, they are too low
banking access. They are often diffi-
cult to penetrate the banking access.
Banking requirements document sug-
gests formality

trouble them so much those who pre-
fer to bank or broker installment loans
with high interest.

Potential Empowerment

Some of the potential that could be de-
veloped in the village Kahuripan and
Ciseeng is the land that has not been
fully utilized. Some of the land was not
even allowed a maximum of manage-
ment. 2. The following table describes
the potential of empowerment that is
expected to be enhanced potency.
From the table above it can be seen that

Table 2. Potential Resources Development

Potential,

Aquaculture

Constraints

Agriculture

agriculture galangal

Still traditional, land is not extensive, low market
share

cassava gardens

High market share, the ability to farm produce low
quality seeds, lack of training of local government

lemon grass, ginger

Management is less serious that the results are not
optimal

Livestock and
fisheries

sheep Limited capital to buy sheep, cages are still
traditional and not embrace aspects of hygiene

cow limited capital

fishery Traditional cultivation, limited knowledge, high

0

market share

the actual agricultural and livestock
sector could be developed further. As
usual small and medium businesses,
the lack of capital into classical prob-
lems that need to be completed. The
second problem is related to the lim-
ited knowledge that innovation is slow.
Actually, from the pre-existing business
convection they can make better stitch-

ing and can innovate itself, but it did

9107 1quAON

not. They received a limited work or-
ders without any attempt to innovate the
production. For the provision of train-
ing is necessary to increase revenue.

Conclusion

Many of the problems faced by the
people poor in the district of Bogor.
If viewed from the aspect of the natu-
ral environment and the majority of
them do not own the land that used to
try. While the limitations of expertise
and capital into an obstacle for them
to improve their standard of living. On
the other hand there are many unused
land could be an alternative for them to
earn a living. Agriculture and livestock
can still be developed further. As usual
small and medium businesses, the lack
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Farming activities carried out not far
from their home so can damage the
health of the occupants.

Aspects of Economic Environment
When viewed from an economic
standpoint, they usually earn from
working as entrepreneurs. Only some
of them are getting the business of ag-
riculture or fisheries. Apparently ag-
riculture and fisheries that they have
is not enough to sustain a family life
so that they have to work outside. In
terms of purchasing power of rice are
staggering. Nearly 35 respondents re-
plied that their purchasing power to
buy the rice is very limited, meaning
that if they need they have to allocate
income to buy rice. Availability of
rice from their agricultural products
are also not enough that they have to
buy rice from other regions. The low
economic conditions is the resultant
or accumulation of various problems
such as low investment, low exports,
less vital agriculture, SMEs have not
helpless, yet tourism development,
yet helpless SME, low purchasing
power, high unemployment and per-
sistent levels of poverty. Less vital
agriculture occurs because of limited
land, capital, agricultural machinery,
and technology. To that end, the future
needs to be continued revitalization of
agriculture.

The problem faced by SMEs include

the empowerment of SMEs are not
optimal, administrative procedures,
limited capital, limited access to tech-
nology, entrepreneurship limitations,
limited infrastructure, and lack of
optimal support from stakeholders.
Based on these problems, it is neces-
sary to design integrated development
programs, improvement of admin-
istrative procedures, strengthening
capital, open access to technology,
entrepreneurship development, pro-
vision of facilities and infrastructure,
and strengthening networking with all
stakeholders.

Social Environmental Aspects
When viewed from the side of the so-
cial environment it can be said that
the level to help them remain high.
This could be possible because most
of them are native to the citizens there
so that relationships are very strong.
Living in harmony is a separate asset
for rural economic development. Ad-
ditionally rarely arise between them
in the community. If there is a prob-
lem will be discussed at neighborhood
association for looking solutions.
Aspects of Social Structure and Ser-
vices

In terms of structure and communi-
ty service is good enough. This will
helped by the construction of roads
and bridges that connect the village
with the city district Kahuripan Pa-
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modity market efficiency, not optimal
trade monitoring and improving the
business climate of trade, as well as
non-optimal arrangement of means of
trade. Departing from this condition, it
is necessary to design future programs
increased efficiency of goods distribu-
tion system, the management of price
stability, the increase in the domestic
market and commodity market effi-
ciency, increase trade monitoring and
improving the business climate of
trade, and trade as a means of structur-
ing the modern market and traditional
markets.

stated that the quality of water there
is relatively less good. Meanwhile, the
government’s role in preserving the
environment is relatively less. The riv-

e ‘ 3 L # ;
Figure 4. Traditional Toilet

Landless workers usually work as a
laborer or industry to meet the family
livelihood. If they choose to be work-
ers, they usually bekarja in a nearby
town. With limited education, they
somewhat difficult to work in the for-
mal sector and become workers in the
informal sector. Their hope to send
their children at higher education level
then they will have a higher education
and can work in the formal sector such
as civil servants or other work which
suggests higher education.

In terms of the quality of drinking
water consumed, most respondents

ers are full of garbage left and there is
no treatment. Many residents who do
not have private bathrooms that have
a bath in the shower or public baths.
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vices, such as the decreasing avail-
ability of raw water resources and en-
vironmental carrying capacity, due to
blockage of water bodies / river by a
relatively high sedimentation.
Aspects of Knowledge

in terms of education, they realize the
importance of educating their chil-
dren. With the parents’ education is
limited so it is difficult to find suitable
employment. They realize that educa-
tion is the bridge for people to look for
a better job. Therefore, they will try
to send their children to higher educa-
tion.

Judging from school goes the majority
of respondents answered all school-
children, a minimum basic educa-
tion. Some of them only a junior high
school because of lack of funds. Ironi-
cally, some of them also do not have
sufficient skills. Thus, they are very
massive poverty, can not afford but do
not have the skills. However, the ma-
jority of them have skills beyond ag-
riculture as traditional artisans, drive,
sew so that it can be used to earn mon-
ey. For the role of government should
be further improved. Hope to be able
to access education at the high school
level is expected by them. Some of the
necessary means among other things
that the school was built not too far
from their place and adequate road in-
frastructure required.

Natural Environmental Aspects

If viewed from the aspect of the natu-
ral environment and the majority of
them do not own the land that used to
try. Many families are still riding the
elderly. As many as 55 percent of re-
spondents said no land, and only 35 re-
spondents who claimed to have land.
Ironically mareka who have off-farm
land on average more than 500 yards
even exceed 1000 meters. Thus own-
ership of land in the village Kahuri-
pan owned by a few people, so that
they can be tried as farming, livestock
breeding and keeping fish.

Ownership of Land

B withoutland ® withland & no answer

Figure 3. Ownership of Land

Low purchasing power occur for many
reasons, among others: inefficient dis-
tribution system so that the relatively
high price, not optimal strengthen-
ing of the domestic market and com-

—
—
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Aspects of Nutrition and Health

them did not experience severe dis-

From the health side the majorlty of ease that requires medical treatment.

Flgure 2 Sanltatlon house is in the village of Kahuripan, Ciseeng

Only 13 percent of those who had ex-
perienced severe pain. Usually they
are associated with typhoid illness and
disease due to lack of hygienic envi-
ronments such as tuberculosis. More-
over, their access to health care to the
doctor infrequently. The majority of
them claim that if the pain they would
buy the drug store.

In the village are not available health
services such as doctor or clinic. If
they want treatment then they should
go to the district Parung located ap-
proximately 15 miles to get treatment.
Some also stated that in the last year

of their families that they are rarely ill

—
—
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to require serious medical treatment.
On the other hand respondents con-
sidered penerintah role in providing
health is still lacking. They expect the

government to make health services
that reach their village. Most of them
still consume water that is not good for
health because it is mixed with water
from livestock manure disposal.

Availability of clean water is one of
the prerequisites for the realization of
a healthy settlement. Therefore, peo-
ple’s access to clean water is essential
met. In the new water service cover-
age to 25 districts. Clean water sanita-
tion coverage in 80 villages / villages
in 19 districts, which has a production
capacity of 2098.5 1 / dt. Meanwhile,
new water service coverage reached
56.86%, consisting of taps and the re-
maining 15% of the rural population
Bogor Regency (increased coverage
of water supply which are conducted
by the government only 1% - 2% per
year). The low coverage of water ser-
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tionnaire, the number of female partic-
ipants amounted to 8 people or only 8
percent of the total. This result is pos-
sible because most are the backbone
of the family is a man, and only a few
women heads of household. Some jobs
are available in the village is included
in work that requires power, among
others, agriculture, animal husbandry
galangal, fish and farm laborers. While
the sectors that demand by households
women are trade (small shop) and ag-
riculture.

Education Respondents

In terms of the respondents’ educa-
tion, then 46 percent of respondents
completed primary school or equiva-
lent. While respondents who did not
complete primary school as much as
26 percent. Education of respondents
who were in the village Kahuripan is
relatively low. Only about 3 percent
have a high school education and

above. In fact, 18 percent of respon-
dents did not answer openly educa-
tion. It is assumed that as many as 18
percent of respondents did not have an
alias literacy education then this con-
dition is very ironic. Table 1 explains
the Bogor district social welfare indi-
cators in 2011- 2013, explaining that
the literacy rate in western Java by
95.35 percent.

Bogor Regency Year 2011-2013
When compared to the literacy rate
of the village Kahuripan it can be
said that there are still many people
who have not been touched access to
education there. Elementary school
nearby the current can be reached after
walking for 30 minutes. If people want
to continue with secondary education
or further then he should come out
of the village and continue education
dikecamatan approximately 15 miles
from the nearest village.

Table 1. Realization of Public Welfare Indicators

No Indicator Performance
2011 2012 2013
1 Human Development Index 72.58 73.08 73.45
a. life expectancy (year) 69.28 69.70 70.00
b. the literacy rate (%) 95.09 95.27 95.35
c. the average duration of the study (year) 7.99 8.00 8.04
d. purchasing power(RP/month) 631.63 634.52 636.62
2 The number of poor people 470.500 447.290 446.890
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their expectations. In the interview This technique is used with consider-
will be used instruments structured in- ation of the character of respondents
terview guide to be easily communi- who may not be educated.

cated and understood by respondents.

Various poverty alleviation programs have been conducted by the
government, but poverty levels remain high and often create
ketergantungan.Oleh because it is very important to develop a model that
empowers poverty reduction, so that they can help themselves out of
poverty.

Ll

Develop modeling for strengthening the productive poor
groups in accordance with the character and potential

Il

K extracting character productive Literature studies \
target the poor and field studies
Identify positive character, :
Economic potential, wisdom and Field study >
local knowledge can be developed Descriptive analysis

N /
Ll

Preparation of strengthening character
models that encourage self-help
movement out of the shackles of poverty

Figure 1. Conceptual Framework Research

c. Focus Group Discussion (FGD). opinion (people) individually or in
FGD will aim to align the various groups, the observation of an object
opinions of the various parties in- (physical), event or activity, and test
volved in the fight against poverty results. The method used to obtain
such as community leaders, academia primary data, survey and observation
and government. methods.

Primary data is a source of data ob- Results and discussion

tained directly from the research sub- Judging from the gender of the 100
jects. Primary data may be subject respondents who answered the ques-
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of effectiveness in the management
and governance of education, and yet
the realization of equitable education
funding.

The problem of poverty is multi-di-
mensional in Bogor not quite over-
come by the provision of subsidies or
cash assistance to the poor. One of the
best ways to get out of the poverty trap
is self-empowerment. Based on this,
the general purpose of this research is
to develop a model of self-empower-
ment or self-helping the model to get
out of poverty. This research aims to
develop a model of self-helping pro-
grams tailored to local knowledge that
there are appropriate and in accor-
dance with the potential and positive
character.

Research methods

This study is an exploratory study
with aim to map the multidimensional
character of poor groups as well as the
nature of poverty. The main character
explored is the potential, everything
that is positive which is owned by the
poor as a basis for the development of
a model that empowers the group it-
self.

This research is multi-dimensional
because it will explore the positive
character traits, economic potential,
wisdom, local knowledge or covering
aspects of economic, sociocultural and

ecology. This research was conducted
in Bogor, especially in the sub Ciseeng
and Parung length and focused on ar-
eas that are pockets of poverty.

This study will take two regions
with the highest poverty severity in-
dex, and supported by the high poten-
tial areas. This research was conducted
in 2014.This research using primary
and secondary data. Primary data in-
cludes positive character, the potential
economic, cultural (traditional), hope,
wisdom and local knowledge as well
as the role of government. The main
source of primary data is a poor target
groups. Meanwhile, secondary data
include: data associated with poverty
such as the increase of poverty, the
poverty gap index, the poverty sever-
ity index as well as the various pro-
grams and policies to reduce poverty.

In order to obtain the data in
question, some data collection tech-
niques used in this research:

a. Documentation techniques, this
method is used to map the current
conditions of poverty, projections and
identify the various programs that
have been undertaken by the govern-
ment.

b. Interview, used to dig the primary
data of the target group that is a posi-
tive character, economic potential, cul-
ture, hope, wisdom and local knowl-
edge as well as
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Intrduction:

One of the crucial problems faced by
local governments, including the Prov-
ince of Bogor Regency is the problem
of poverty. BPS Data explained that
the number of poor people in Bogor in
September 2012 amounted to 366.77
thousand people, an increase of 3.57
thousand of March of the same year
(BPS, 2012). The issue of poverty is
not just how the number and percent-
age of poor people, yet another dimen-
sion to consider is the depth and sever-
ity of poverty. To overcome poverty,
the main policy directions for poverty
in Bogor implemented through pro-
poor, pro-jobs and pro-growth. Eco-
nomic growth is expected to reduce
poverty, in fact it sometimes ignore
the economic growth of the poor and
marginalized, resulting in an increase
in inequality (Ali and Son, 2007).

The increase in inequality can have
implications in the form of a falling
rate of poverty reduction, social and
political stability as well as a decrease
in the growth itself. When the inequal-
ity of development occurs then it is
not in line with the concept of inclu-
sive growth. According to Ali (2007)
the main source for inclusive growth

and poverty reduction is the field of

productive and decent employment,
social security and increasing the ca-

pability of the basic needs of the com-
munity. To create inclusive growth
materialize, efforts were made to re-
duce poverty is not enough to just rely
on the pattern of assistance, or poor
enforcement is done uniformly. Pov-
erty reduction needs to look at the first
character and specific patterns that oc-
cur in poor communities, in order to
obtain a comprehensive poverty re-
duction models.

Main problems of development in Bo-
gor include: (1) the low quality of hu-
man resources, as reflected in the low
level of education and health as well as
other aspects that put people in devel-
opment; (2) low economic conditions;
(3) inadequate quantity and quality of
infrastructure and sustainable envi-
ronmental management to accelerate
regional economic development; (4)
has not been the establishment of good
governance and good governance;
and (5) lack of social community and
/ or religious social development to
achieve human dignity and a high or
a high level of civilization. The low
level of education was associated with
lower access, quality and relevance of
education. This is caused mainly by
the lack of educational opportunities,
lack of professionalism of teachers
and their distribution is not uniform,
the limited availability of facilities and
infrastructure quality education, lack
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Poverty is a problem faced by all provinces in Indonesia is in-
cluded Bogor Regency. The data show that the number of poor people
in Bogor is likely to increase from time to time. Economic growth is
expected to reduce poverty, in fact quite often ignore the poor and
marginalized. Therefore, the basic policies for poverty that is pro-
poor, pro-jobs and pro-growth becomes important. One of the best
ways to get out of the poverty trap is self-empowerment, so that the
poor are able to help themselves out of poverty. This research aims
to develop a model of self-empowerment or self-helping program to
get out of the problem of poverty in poor communities productive.
This study is a qualitative research. Data obtained came from ques-
tionnaires and focus group discussion. The research concludes that
there is still a lot of potential resources not fully utilized. Much land
is not used when the market for agricultural products such as cassava
and ginger has been created. Meanwhile, in terms of livestock, goats,
cattle and fisheries may be developed as its market share has been
formed. Therefore the skills-based training and innovation is needed,

so they can empower themselves.
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cant differences between these shapes
and for construction reasons the de-
signers prefer to use trapezoidal ones.
For soft soils there is no significant
difference in design water depths or
N- ration for the studied design equa-
tions. It is generally recommended
to employ tractive force approaches
(profile methods) are used to design
the erodible channels which scour but
do not silt.

Due to the limitations of the Regime
methods, it is recommended for the
case of Gezira Major Canals to em-
ploy Profile methods which results in
lower water levels.
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not logic, as the Strickler coefficient
k is related to the maintenance of the
canal.

Canals of Gezira scheme are designed
using Regime method. This Gezira
design approach is taken as a model
for design of other irrigated schemes

in Sudan (Halfa, Rahad, and Suki). As
given in figure 2 the Gezira canals are
filled with deposited sediment. The
removal of such sediment is of high
cost value and indicate that the regime
design method need to be replaced by
alternative ones.

Figure (2) Silt accumulating in a Gezira minor canal, Sudan. As the silt is
dug out, the banks grow higher each year

Variation of n-Ratio for optimal cross — section:

According to USBR the N — ratio (b/y) varies with inflow rate and follows (Q)
the formulae:
N =1.65*Q *2.8 and also it does not change with shape of canal cross-section.
As given in table 9, N- value for

optimal cross — section varies with canal

shape rather than the inflow rate and it is constant for each canal shape.
Table 9: Variation of N-ratio with inflow rate and canal shape for

optimal canal cross-section

Optimum canal cross-section
inflow | Trapezoidal | Rectangular | Triangular
rale shape Shape shape Parabolic Shape | USBR
6.975 .30 2 2 283 284
5928 130 2 2 283 272
5 130 2 2 283 259
241 130 2 2 283 2.11
1.32 130 2 2 283 1.75
0.58 130 2 2 283 .42
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has to be assumed.

For instance, a flood channel with a
capacity of 100m3/s will be construct-
ed with side slopes 1ver : 2hor and a
Strickler coefficientk =40 m1/3/s. The
soil has a permissible tractive force of
Teritical = 6 N/m2. When a channel
gradient S = 0.2 % 10-3 is assumed, a
bed width b =25 m and a water depth
y = 3.00 m can be calculated. The as-
sumption of another gradient s = 0.4 x
10-3 would lead to other dimensions:
a bed width b =60 m and a water
depth y =1.50 m.

The tractive force method is not prac-
tical for the design as it uses two equa-
tions to solve the three degrees of free-
dom. Moreover, it ignores the process
of sedimentation.

The regime method:

Many attempts have been made to de-
velop the regime method to the chan-
nel method. Many authors have devel-
oped their own regime formulae.
General validity: It is still question-
able whether the regime equations are
of general validity. Obvious, there are
the following disadvantages:

- There are large discrepancies be-
tween the results from various equa-
tions when applied under similar con-
ditions

- The channels designed with the re-
gime method have flatter gradients
than the tractive force theory would
allow. This will lead to the construc-
tion of several drop structures in the

channel that could have been avoided
by using the tractive force method.

- The regime method provides normal-
ly for more equations than required
for solving the three design param-
eters 1. e. the bed width b, the water
depth y and the gradient s. It means
that the Strickler coefficient k can be
calculated from the Strickler formula.
This is contradictious to the common
understanding as the Strickler coeffi-
cient depends on physical parameters
such as soil type and maintenance.

Criticism of the Lacey’s method cen-
ters on the limited range of validity:

- The Lacey equations have been de-
rived from regional data and for ve-
locities between 0.3 m/s and 1.2 m/s.
- The Lacey equations are based on
sediment observations in Punjab- In-
dia, for canals with suspended load
and where the concentration ranges
between 1000- 2000 ppm.

- The size of sediment has an effect on
the wetted perimeter i. e. finer sedi-
ments give more narrow canals with
steeper side slopes.

- Basically the Lacey equations deter-
mine the gradient s of the canal for a
known discharge Q and a known silt
factor f. In river work all three param-
eters the gradient s, the bed width b
and the water depth y for an assumed
side slope m. The Strickler formula is
not yet used so that also the Strickler
coefficient k can be calculated. This is
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1= trapezoidal, 2= rectangular. 3=
triangular, 4= parabolic

Table 8 shows ANOVA analysis of
bed width over design water depth
(N-ratio B/Y) for different design
methods (Kennedy, Lacy, Trac-
tive force, and N- ratio) and canal
shapes (trapezoidal, rectangular,
triangular, and parabolic) for soft

soil. The table indicates that there
is no significant difference between
the employed design methods in
soft soils. As given in table 8 for
analysis by least square difference
(LSD) itis evident that there is clear
significant differences between ca-
nals various shapes.

Table 8: ANOVA analysis of (bly) ratio for different design methods
(Kennedy, Lacy, Tractive force, and N- ratio) and canal shapes (trap-
ezoidal, rectangular, triangular, and parabolic) for soft soil

Source Dependent variable B/Y Sig (t)r
no
Sum of squares| Df | Mean F Sig | Not sig
square
Corrected 5383093 15 | 358873 | 3.220 | 0.000 [NOT SIG
model
SIG
Intercept 663858 1 663858 | 5.956 | 0.017 INOT
Method 902784 3 300928 | 2.700 | 0.051 SIG
Shape 1793371 3 597790 | 5.363 | 0.002 |NOT SIG
Method * 2686938 9 298549 [ 2.678 | 0.009 |NOT SIG
Shape
Error 8917263 80 | 111466
Total 14964213 96
Co&ggﬁted 14300355 95

(Test between — subjects effects (ANOVA |

Tractive force method: The tractive
force method was developed by Lane
in the 1950s and focuses on the thresh-
old of bed scouring (Chow 1959,

Froehlich 1994). The tractive force
method uses two equations: (i) the trac-
tive forces formula and (ii) the strickler
formula. Also here the canal gradient s

€ *ON SRUINS [eAMMILISY JO [euInop

12

9107 1quasoy N




1

9107 1quasoN [l € “ON $99U3IS [eAMMILISY JO [euAnOf

Journal Of Agricultural Sciences

Table7: Multiple comparisons with LSD (Dependent variable Y)

@ (J) | Mean differ- | Std. Error Sig confidence interval 95% Sig or not
(ence (I-J Lower Upper bound
Shape Shape bound
1 2 0.450 0.103 0.000 0.246 0.655 NOT SIG
3 -0.812 0.103 0.000 -1.017 -0.608 NOT
SIG
4 0.202 0.103 0.053 -0.002 0.407 SIG
2 1 -0.450 0.103 0.000 -0.655 -0.246 NOT SIG
3 -1.262 0.103 0.000 -1.467 -1.058 NOT SIG
4 -0.248 0.103 0.018 -0.453 -0.043 NOT SIG
3 1 0.812 0.103 0.000 0.608 1.017 NOT SIG
2 1.262 0.103 0.000 1.058 1.467 NOT SIG
4 1.014 0.103 0.000 0.810 1.219 NOT
SIG
4 1 -0.202 0.103 0.053 -0.407 0.002 Sig
2 0.248 0.103 0.018 0.043 0.453 NOT SIG
3 -1.014 0.103 0.000 -1.219 10.810 NOT SIG
1) METH-) | J) METHOD) | Mean differ- Std. Error Sig confidence interval 95% Sig or
oD (ence (I-J Lower | Upper bound not
bound
1 2 -0.16 0.103 0.878 -0.220 0.189 SIG
3 -1.053 0.103 0.000 -1.257 -0.848 NOT
SIG
4 -0.163 0.103 0.117 -0.367 0.042 SIG
2 1 -0.16 0.103 0.878 0.189 -0.220 SIG
3 -1.037 0.103 0.000 -1.242 -0.832 NOT SIG
4 -0.147 0.103 0.156 -0.352 -0.057 SIG
3 1 1.053 0.103 0.000 0.848 1.242 NOT SIG
2 1.037 0.103 0.000 0.832 1.242 NOT SIG
4 0.890 0.103 0.000 0.685 1.094 NOT
SIG
4 1 0.163 0.103 0.117 -0.042 0.367 SIG
2 0.147 0.103 0.156 -0.057 0.352 SIG
3 -0.890 0.103 0.000 -1.094 -0.685 NOT SIG
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Table (6): Impact of canal cross-section design methods (Kennedy,
Lacy, Tractive force, and N- ratio) on design water depth(y m)
Test between — subjects effects (ANOVA)

Source Dependent variable Y Sig or
not

Sum of Df Mean F Sig | Not sig

squares square
Corrected 58.270 15 3.885 30.639 [0.000| Not sig

model

Intercept 169.275 1 169.275 | 1335.124 [0.000 | Not sig
Method 21.517 3 7.172 56.570 | 0.000 [ Not sig
Shape 18.144 3 6.048 47702 10.000 | Not sig

Method* Shape | 18.609 9 2.068 16.308 |0.000| Not sig

Error 10.143 &0 0.127

Total 237.688 96
Corrected total 68.413 95
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Table (5): Example of canals with a permissible velocity; V=0.6m/s

Q H KS= | b(m) | z(v:h) |[s10*-|n(/)| V |T(N/| E
(m3/s) | (m) | (1/m) 3 (m/s) | m”2) | (W/
m”3)
100.00 | 1.93 | 40.00 | 82.5 [ 2.00 [ 0.10 | 42.6 | 0.60 [ 1.90 [ 0.59
10.00 | 1.45 | 40.00 | 8.50 | 2.00 [ 0.20 | 5.86 [ 0.60 | 2.85 | 1.19
1.00 | 0.58 | 40.00 | 1.75 | 2.00 | 0.80 [ 3.03 [ 0.60 | 4.54 | 4.67
0.10 | 0.24 | 40.00 [ 0.25 | 2.00 | 3.50 | 1.06 | 0.60 | 8.10 |20.15

Permissible velocity method: The sur-
vey of Fortiers and Scobey in 1926 on
permissible velocity V gave the basis
for the permissible velocity method
(Chow 1959). It was thought that such
a permissible velocity would prevent
scouring of the bed as well as depo-
sition of sediment. The permissible
method uses only two equations: (i)
the permissible velocity V for that soil
type and (i1) the Strickler formula. The
canal gradient S has to be assumed.
The limitation of the permissible ve-
locity method is shown by an example
in which a permissible velocity is V
=1 m/s is applied. A flood canal with
a capacity of 100m3/s. Side slope
1vert: 2hor, a Strickler coefficient K =
40m1/3/s and an assumed gradient S
= (0.3 x 10-3, lead to a bed width b =
50m and a water depth y = 1.87m.
Another channel with capacity of
1000m3/s would have a bed width b
= 5m and a water depth y = 1.31m for
an assumed gradient S = 0.7 x 10-3.
Evaluation of these designs by the
physics of scouring shows that the

larger channel has a tractive force T
= 5.5N/m2 at the bed and the smaller
channel T = 9.0 N/m2 while a permis-
sible tractive force Tcritical = 6 N/m2.
It means that larger canal is stable at
this velocity, but the smaller channel
will scour at the permissible velocity
V=1m/s.

Thus, the permissible velocity meth-
od ignores the physical process of
scouring which is well described by
bed tractive force. Furthermore, the
method provides only two equations
instead of three. Therefore, the per-
missible velocity method should not
be used anymore, although it is still
recommended in recent literature
(Jensen, (1983) and James,
Conclusions and recommendations
From the study can be concluded that:
The canals are generally designed and
constructed in manageable regular
shapes: trapezoidal, triangular, rectan-
gular, and parabolic to carry uniform
flows. Every geometric shape has its
own advantages as well as disadvan-
tages. For soft soils there are signifi-
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Table (4): Design Data for Major Gamusi

Major |A r e a|Discharge|Velocity |[B ¢ d|Depth|Water

1) (F=20) width|(m) slope (cm/
(m) km)

1 30130 |6.975 0.496 6 1.55 11

2 25611 5.928 0.408 6 1.6 7

3 21618 |5.004 0.542 6 1.12 18

4 10417 | 2.411 0.435 4 0.94 16

5 5317 1.231 0.288 3 0.90 8

6 2520 0.583 0.4294 |3 0.50 16

Design Data for Major Gamusi is depict-
ed in table (4). These data are collected
using the procedure adapted by irriga-
tion Department of Ministry of Water
Resources.

Data Analysis:

Descriptive statistical measures em-
ploying mean, standard deviation,
probability analysis and T-test was
used as a tool for data analysis. M-stat
statistical package on PC-computer
was used to generate the parameters
of central tendency of the descriptive
statistics.

Results and discussion

Canal cross-section design procedure
using alternative mathematical algo-
rithms:

Permissible Velocity design approach:
In the past, it was believed that the
permissible velocity V can be used as
a design condition. It was thought that
such permissible velocity V would
prevent the scouring of the bed, as the

sedimentation of wash load.

Since 1930, the tractive force concept
(T=p gy s)is widely accepted as a
tool to describe the physical process
of scouring, while it is more and more
accepted that the energy concept (E =
p g v s) describes the process of sedi-
mentation.

As an example, different canals with
permissible velocity V = 0.6 m/s are
presented in table (5). Apparently,
the design discharges (Q = 100m3/s,
10m3/s, 1100m3/s and0.1100m3/s)
have an effect on the Tractive force T
and on the sediment transport capac-
ity E.

It can be concluded that the permissi-
ble velocity concept is not in line with
the modern judgment on the tractive
force T and the sediment transport ca-
pacity E. Thus, the permissible veloc-
ity method should not be considered
anymore is the best methods.
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Table (2) gives the measured water
slope in Gamusi major down to Saad
Alla Regulator. In the first kilometer
the slope is negative. This is due to
over digging. The consequence that,
the empirical formula used to deter-
mine the discharge is no longer valid,
because the control will be upstream
instead of downstream. For the same
opening (4.20 a) and same head dif-
ference (3 cm), the discharge on 20.12
was different from that measured on
(21.12), because the upstream water

levels were different. Fortunately over
digging results in low velocities and
this in turn will lead to siltation, so it
is expected that very soon the water
slope will become positive. The water
slope in the upper reaches is within
the range of the design value (7-10
cm/km.). Near the railway bridge can
notice that the water slope decreases
upstream and increases downstream.
Apparently the railway bridge has a
heading-up effect.

Table (3) water levels and average velocities in Gamusi major own

to SAAD ALLAH Regulator

Location Reduced wa- Average Ve-
ter Level(cm) locity (m/s)
Design Actual Design Actual
off take 404.83 405.20 0.39 0.28
D/S EL Kholab regulator 403.98 404.49 0.32 0.24
D/S sadab regulator 403.70 404.12 0.35 0.24
D/S saad Allah regulator 403.33 403.80 0.32 0.27

Table (3) compares between the de-
sign and actual water levels and aver-
age velocities in the upper reaches of
Gamusi major. A rise of about 45 cm
in the reduced levels is noticed. This
rise most likely caused by silt being
deposited through years of operation.

The undergoing bathymetric survey
will clarify this assumption. Also the
rise in water levels is necessitated by
a comparative rise in the minors ‘beds
as concluded in a study by Hydraulics
Research, Weller J.A. & Green A.P.E.
(1989)
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Table (1): Water Distribution in the Gamusi Major System

Reach Inflow | Outflow | Difference | Flow [ Seepage loss | Ratio of
m3/d m3/d m3/d into in major | seepage/

minors utiliza-
m3/d m3/d tion %

Offtake to Khalab | 451879 | 389838 62041 60748 1293 2

El Khalab to EI-| 417623 349914 68512 54338 14174 26.1

Sadab

El Sadab to Saa-| 388427 | 276618 111809 82612 29197 353

dAlla

SaadAlla to Shaa- | 252150 190356 61794 54770 7024 12.8

dia

Shaadia to Wad| 166717 - - 30772 - -

Kirai

WadKirai to Tail 124499 0 124499 110487 14012 12.9

Table (1) gives the water distribution
in the Gamusi major by reaches. As
can be seen the reach El Sadab to Saad
Alla has the highest Design Data for
Major Gamusi is depicted in table (4).
These data are collected using the pro-
cedure adapted by irrigation Depart-

ment of Ministry of Water Resources.
ratio of seepage to utilization. This
is due to low slope available at Saad
Alla, and confirms what the Field en-
gineers advocate that not enough wa-
ter reaches Saad Alla regulator.

Table (2): Water Slope along Gamusi major down to Saad Alla Regu-

lator (K14.54)
Distance along Gamusi Water slope (cm/ Remarks
M. (Km) km)
0 -
1.0 -1.6
2.0 2.7
3.0 4.1
4.0 7.4
5.0 7.3 Railway crossing
5.56 13.9
8.63 El Kholab Regulator
11.1
10.6
14.54 SaadAlla Regulator
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Figure (1): Different reaches of Ga- agement in Gezira Scheme, (1989)
musi Major System (source: Proceed- Major Canal Design Input Data:
ings of conference on Irrigation Man-



Hydraulic Design of Irrigation Canals for Different Geometric Shapes

In the 1930s Lacey performed a sys-
tematic analysis of the available stable
canal data in an attempt to improve the
Kennedy equation note that Lacey’s
method exhibit a tendency of resulting
to a steeper bed slope than that is per-
missible in the actual topography in
many occasions (Raud-
kivil976).

The general and overall aim of this
study is to minimize cost of crop pro-
duction by providing  the country
irrigated agriculture with design pro-
cedure needed to be improving the un-
derstanding of unlined irrigation canal
expansions. The specific objective is
to select the most efficient design of
canal cross- section.

Materials and methods

Data Collection:

Study area:

The Gamusi major has a length of
about 21 Kilometers. It takes off from
the Main Canal of the Gezira Scheme
at (Kilo 114). It has five cross regu-
lators to control the water along its
length. These are: El. Kolab Regula-
tor at (Kilo8.63), Saadab Regulator
at (Kilo 11.53), SaadAlla Regulator
at (Kilo 14.54), Shaadin Regulator at
(Kilo 17), and Wad Kirai Regulator
at (Kilo18.5). Altogether there are 27
minors to irrigate a net area of about
22500 feddans. The Gamusi major

system is given in Figure (1). The de-
sign water slope varies between (7-10)
cm/km. from Gamusi off take to Saa-
dAlla Regulator. Downstream Saad
Alla Regulator the design water slope
is 20 cm/km. The cross regulators
are sluice type regulators, while the
structures taking from the major are
movable weirs or pipe regulators. Ac-
cording to the design criteria for water
management in the major, water lev-
els should be maintained at each cross
regulator in order to ensure adequate
flows to each minor.
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Introduction:

Sudan’s irrigation assets, especially in
old irrigated schemes such as Gezira,
White and Blue Nile, are ageing and
improved management of this ageing
infrastructure is a major challenge
facing food production at national
level.

One of the important topics in the
area of free surface flows is the de-
sign of channels capable of transport-
ing water between two locations in a
safe, cost - effective manner.

The two types of canal considered
are lined and unlined. The basic is-
sues common are: shape of the cross
section of the canal, side slope of the
canal, longitudinal bed slope and per-
missible velocities

The present design procedure of
flood canal, drainage canal and irri-
gation canals is still rather empirical.
The design can be divided into: the
preparation of the design criteria and
hydraulic design such as the morpho-
logical method and regime method.
Types of canal cross-sections are:
triangular, rectangular, trapezoidal,
and parabolic sections. In general
triangular sections are generally con-
structed for carrying small discharg-
es trapezoidal canal sections are the
most widely used open canal sections
in engineering because stability and
ease of construction high hydraulic

efficiency.

The profile method as described by
Ankum (2000) is based on solving
three equations for three unknown.
The morphological method uses hy-
draulic theories to define a stable ca-
nal. The tractive force formula uses
to prevent scouring, and the sediment
transportation formulae for the flow
of sediment.

The morphological design methods
acknowledge that three parameters
have to be determined: i) the bed
width b ii) water depth y and iii) the
gradient s of the canal.

The flow in erodible canal is influ-
enced by many physical factors. The
real design of this type of canals
is quite difficult due to complexity
and uncertainty of physical factors
and fixed conditions. The stability
of erodible canal, which governs the
design, is dependent on channel type.
There is a prevailing uniform flow in
erodible channel if the channel sec-
tion is stable (Das, 2008).

The regime method is based on the
belief that design rules can be derived
from observations on stable channels.
A canal in which neither silting nor
scouring takes places is called Regime
Canal or Stable Canal. According to
Kennedy (1895) data collected on sta-
ble canal presented the following non-
silting and non-scouring canal
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The experiment was conducted at the Gamusi major, Gzira Scheme, Sudan during
seasons Y+ Y°-Y+ ¢ The objective of this study is to determine the optimum channel
dimensions to carry the required discharge with the minimum cost and construction.
Descriptive statistical measure employing mean deviation, probability analysis
and T test was used as a tool for data analysis. Design data for Gamusi major was
collected from reports of irrigation department, ministry of electricity and water
resources. The results show that the permissible velocity method is not in line with
the modern judgment on the tractive force T and the sediment transport capacity
(E). There is a significance difference (+,+°) in design water depth when using
rectangular, trapezoidal and parabolic section. Also the results show that there is
no significant difference between the employed design methods in soft soils. The
study concluded that, routine design of canal cross- section is not recommended.
Kennedy’s method and Lacey method are mainly used for design of stable cross-
sections which are free from both silting and scouring The study recommended
not to use the velocity constraint approach as it is not in line with tractive force .
Likewise it is not recommended to use Regime method for Gazira Scheme due to
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ment needs further research.

However the new trend of social
innovation, yet the practice of so-
cial innovation in rural community
development embedded partici-
pation and self-help development
which is not new as most of the
rural areas used to act positively
to have access to missing needs,
the aim is to enable SI to reach
systematic change to happen in a
wider perspective. Hence, there is
a reason to assume a general posi-
tive perspective for supporting so-
cial innovation and encouraging its
contribution in rural areas develop-
ment. The existing of practices of
participatory approaches in

rural development might give the
opportunity for exploring scaling
up practices of social innovation
yet there is the limitations of a
methodological framework, capac-
ity building and awareness in small
groups or communities within the
centralized system of Egyptian
government that put many limita-
tions and constraints. The need to
train both local leaders from the
community and local government
to new skills to facilitate creating
climate of social innovation.

This would not happen with out-
standing contribution from both
government and communicating

local community as well as ensure
a good and trustful representative
from both levels.

The benefit of encouraging social
innovation in rural development
as a win-win strategy. As the gov-
ernment would have resources
free and would get more outcomes
more cheaply based on building on
the local community relationship
strength gives them confidence to
wide their knowledge and impact
for reaching other groups or com-
munities. Longer-term vision is
needed to widen the impact of so-
cial innovation in regional context
therefore its essential role of gov-
ernment to establish a mechanism
of transferring the knowledge of
best practices to encourage and to
learn from. Moreover, it’s recom-
mended to tackle the handicapped
system in Egyptian government
that kept community development
from bottom up approaches limited
and to encourage social innovation
to take place the centralized system
that is rooted by major obstacles.
Therefore, it’s of an urgent need to
the Egyptian government itself to
be innovative in order to unlock the
productivity and progress of simi-
lar actions that is taken from ran-
dom bottom up approach for more
organised and systematic ones.
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The need to prove that encouraging
SI as a competitive approach for rural
community development is underlined
in this study in different ways. The
findings identified extreme change oc-
curred in “Kafr Wahb” started in 1975
and till now. These changes in practic-
es and attitudes were a combination of
accomplishment of collective circum-
stances and conditions characterized
in both factors related to the village of
“Kafr Wahb” identified in both socio
economic and spatial factors. As well
as factors that are related to SI scale,
type and process.

As a conclusion, “Kafr Wahb” repoint-
ed high level of awareness of environ-
mental aspects in most of the projects
and service provision. It was led by
values and believes of strong social
ties and high motivation supported by
a strong network and the good leader-
ship style from externals (Governors
and representatives from govern-
mental bodies) to facilitate decision-
making in the centralized system of
the state and support funding for their
projects.

What might be innovative from the
case of “Kafr Wahb” , that it’s a role
model for (Activevillage) that commit
to bring quality of life that was recog-
nized in physical, socioeconomic and
environmental aspects.

Conclusion & recommendation

The main objective from this paper is
to understand social innovation contri-
bution in rural community develeop-
ment, process, actors, limitations and
constraints as well as to explore fac-
tors of successful practices and possi-
bilities of scaling up and replicability
in rural areas in Egypt. The case study
that was presented here and the literra-
ture review reveal the meaning of the
notion of social innovation in practice.
It has to be stressed that opportunities
for scaling up based on one case of SI
is difficult since SI is dependently of
context, yet possibilities of encourag-
ing research more on social innovation
contribution in rural areas is encour-
aged and

rethinking structural reform in insti-
tutional, legal and organisational as
well as policy level as is highly urgent
and recommended. What was clear
from the case study findings here is
the achievements encompasses collec-
tive efforts from local residents with
their endless efforts and the process of
learning they went through when try-
ing new ideas of projects that did not
work out for them. Factors that may
contribute to successful rural commu-
nity development such as the personal
external networks and the ability of a
community to commit and organize
themselves for a long-term achieve-
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The approach used to understand SI
process in “Kafr Wahb”, developed
around the idea of understanding
steps and stages of interventions from
realizing the missing needs, gener-
ating ideas until take it into imple-
mentation supported from several
authors such as Mulgan.et.al (2007),
Hupert (2011) as well as Caulier-
Grice, et.al(2012). It was found from
the survey conducted that process of
any intervention demonstrates a high
motivation from the local residents
to meet missing needs and their high
level of awareness. “Kafr Wahb”
went through the

stages of generating ideas includes
pilot projects, develop those ideas
by practice and when it proves suc-
cess it grows as well by wider sup-
port from government. They realized
the need to a legal form to ensure
long-term sustainability of projects
by the establishment of the CBO. The
phase of spreading by documenting
their experience by
different means (writ-
ten reports and social
media). Process of SI
is “Kafr Wahb” village B
is illustrated in Fig (3).
Exploring constraints
faced “Kafr Wahb” ex-
perience, the results show generally
many constraints vary from internal

challenges to external ones in the
system itself. The results highlight
the negative competition between
groups and community members es-
pecially in the beginning as well as
lack of funding which affirms literar-
ture from Hupert (2011) and Lettice&
Parekh (2010). In addition to absence
of awareness especially in the begin-
ning, bureaucracy and lack of coor-
dination between different govern-
mental bodies which meets Mulgan,
(2007) and in order to overcome bu-
reaucracy and centralized budgeting,
they depend always on enterprise and
charity to prove their readiness for
taking responsibility of any projects
as part of their high sense of social
responsibility. The study finidings
showed that the case of Kafr Wahb is
in the phase of sustianing and its hard
to predict whether its goining to de-
teriorate or to wide spread as its only

based on local community efforts and
limited capacity.

Figure 3, Process of SI in “Kafr
Wahb”’, Source: Author
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savings ones, establishiment of water
bureafication station, waste collection
system and greenery inside the village.
- The establishment of the CBO, the
health centre and the office mail inside
the village and privitization a premesis
for them for socio economic and bub-
lic health improvement.

These projects indicate to different
types, forms, actors and process of so-
cial innovation. Tracing development
projects in “Kafr Wahb” demonstrates
a high level of local participation.

The approach that could explain how
“Kafr Wahb” develops and maintains
access to services and more to estab-
lish new way of activities, it could be
seen as a collective of two patterns of
approaches conducted earlier in lit-
erature review. On one hand, the first
pattern that maximizes the role of in-
dividuals especially in early genera-
tion. Mayor, (Omdah), elite families
and well educated ones play a domi-
nant role, that meets and supports
(Mulgan,et.al, 2007) of which the lo-
cal residents take responsibility to
meet certain needs. On the other hand,
the second pattern is reforming new
structures of organisational form when
they (local leaders and elite families)
established the CBO to receive funds,
regulate donations as well as accept
financial support from governmental
bodies and representatives, that meets

literature from (Savage et al. 2010).
This approach meets the same of (Tap-
sel& Wood, 2010) & (Cajaiba, Santan,
2014). Reflecting the impact of inter-
ventions in both micro and macro level
to identify change of living conditions
inside the village as well as changing
in personal behaviours and attitudes.
The results show that the interventions
have a dominant indirect impact on
“Kafr Wahb” of a percentage 43.9%,
which recognized in service provision
and/ or improving existing ones and/ or
raising awareness towards a problem
by changing attitudes. While 29.3% of
the sample indicates to direct impact
of interventions identified in provision
of missing services and / or enhancing
economic level by

securing income and provide jobs.
26.3% show that interventions had
both direct and indirect impact on the
village of “Kafr Wahb”. Investigating
main actors of intervention and proj-
ects provided in “Kafr Wahb”, by ana-
lysing the results, actors of SI in “Kafr
Wahb” came as combination efforts
from both internal actors and external.
The internal actors include the domi-
nant role of individuals, elite families,
The CBO of “Kafr Wahb while the
external actor are representative from
governmental bodies to facilitate pro-
cess of changes and supporting inter-
ventions.
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- Social demands which are not tra-
ditionally addressed by the market or
existing institutions and are directed
towards vulnerable groups in societ-
ies.

- Societal challenges in which the
boundary between ‘social’ and ‘eco-
nomic’ is blurred and directed towards
society as a whole.

Butkevi (2009) cited from (Hausser-
mann & Longo, 2005) highlights three
core dimensions for evaluating SI in
rural areas as follows:

* The satisfaction of human needs
(content/ product dimension).

* Changes in social relationships, es-
pecially with the government. The role
of local community members here is
to organise and participate (process di-
mension).

* Increasing the socio-political capa-
bilities and access to resources (em-
powerment dimension)

Profiling the village of “Kafr Wahb”
The village of “Kafr Wahb” is a small
satellite village under the province of
Quesna city in Almenofeya governor-
ate and follows the municipality of
Arab Alraml the mother village as the
nearest administrative authority geog-
raphy (GOPP 2015). It is located at the
West of the Cairo- Alexandria agricul-
tural road. It is a 13.82 Feddan (58.04
Km?2) area. The village is surrounded
from the East by the village of “Kafr

Abdou. Accordingly, both villages
share borders from the North —East
to South- West that include the urban
expansions over the farmlands. The
village has 1483 inhabitants yet when
applying the rate of population growth
1.6 (WB, 2013), the population of the
village could be 2372 inhabitants.

Identifying Social Innovation in the
case of “Kafr Wahb”

Understanding SI in “Kafr Wahb” is a
goal itself in this research and in-order
to achieve that, investigating, process
of service provision, actors, types
of challenges and how “Kafr Wahb”
demonstrated a highly recognition of
building on human assets and resourc-
es are guiding the research here. A
survey on a wide sample as a tool for
assessment, measurement of contribu-
tion and evaluating SI in “Kafr Wahb”
was conducted to identify data occur-
ring as well as conducting both formal
and informal interviews with the local
residents inside the village.

The findings highlight aspects of in-
terventions that is concerned with the
following:

- Provision of missing main services
such as connecting the village to the
main drinking water network, pave-
ment of internal and external roads.

- Improving existing services such as
change electricity networks into more
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and relationship and networking as
most of the SI happened in rural areas
are based only on a personal storng
netwrokand relationships. Scaling
up in development theories can be
both, vertical and horizontal. Vertical
in terms of that the community itself
would benefit directly from the de-
velopment process, while horizontal
through widely spreading the experi-
ence on the national level and adopt-
ing the approach in policy and govern-
mental plans. Since practicing of SI in
rural areas are usually on small scale,
governments should invest to promote
rural innovation. Investments should
be geared towards exploiting rural-
urban linkages. Investment priorities
should be determined across the re-
gion, and thus, the role of national ac-
tors is to facilitate informed strategic
investment decisions within coherent
regional development strategies (Wak-
eford & Clark 2006).

As a conclusion, Most of the litera-
ture refers to SI as a collective theme
from both bottom-up and top-down
approaches that are meant to achieve
systematic change. Stimulated from
the local community and driven by
their recognition of their local re-
sources, local awareness and existing
networks to identify new solutions for
problems and unmet needs.
Dimensions of Evaluating SI in Rural
Development

The need for evaluating SI in general

and evaluating its contribution in rural
development in particular is of a high
concern. We may refer to the Maslow
pyramid as a reference for basic hu-
man needs. According to Maslow’s
pyramid, safety access to resources
comes in the second level, as shown
in figure (2). This means that the com-
munity demands must be fulfilled
with complete satisfaction while in
the middle comes the self-esteem and
on the top of the pyramid is the sel-
factualization to find self-fulfilment.
The term ‘improving quality of life’
is commonly used in different defini-
tions for SI based on different aspects,
sectors and actors (Valencia 2012).
Understanding the interrelationship
between SI and quality of life (QL),
in both objective and subjective indi-
cators that measures improvement in
wellbeing and access to resources that
lead to improving the quality of life of
individuals and communities by ad-
dressing the following:

Physiclogical meeds: hunger, thinst, and so forth

Figure 2. Maslow pyramid for human
needs, source: (Finkelstein 2006)
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1 Prompts

2 Proposals

3 Prototypes

4 Sustaining
5 Scaling

Figure 1, the process of Sl, Source:
Caulier- Grice. et.al (2012)

Sl in Rural Communities Develop-
ment Methodology

Poole (2006) stated that innovation
and rural development processes are
complex by nature: they result from
the interaction of many diversified and
complementary actions, coordinated
by different actors. Moreover, he ar-
gues that decision-making processes
are the result of power, knowledge and
information relationships.

According to (Butkevi 2009), the
SI process in rural development is a
collective effort between local com-
munity residents, institutional gov-
ernmental organisations and external
agencies.

(Cajaiba-Santana 2014) refers to two
approaches that structured the research
on SI in rural areas development. One
approach is based on an individualis-
tic perspective that maximize the role
of social movements of individuals in
social change, stated by (Mulgan et al.
2007) in which enterprise and organ-

isations of charity in rural ar-
eas take advance. (Lettice &
Parekh 2010) refered to other
approach, which follows a
structural perspective that
implies more about the struc-
ture and context in which
the process of SI took place.
However, Cajaiba-Santana
(2014)

highlights the need for an integrated
prespective for both approaches to
identify SI in a holistice view in rela-
tion to its context. Looking deeply in
academic research and as summarized
from Hubert (2011) and (Lettice &
Parekh 2010), SI constraints are seen
as both external and internal.

The external are more embedded in
the system of the state that include,
financing and scaling up, governance
and coordination, legal and cultural
constarints especially in the informal
and the non-profit sector (Caulier-
Grice. et.al 2012). In addition to the
Skills, education and training level as
well as the lack of data and evaluation,
clear assessment criteria due to the un-
unified definition for SI. The internal
limitations to SI, as stated by Mulgan
et al. (2007) included efficiency be-
tween what is palnned and implemen-
tation, conflict between different types
of

people’s interest, change in mind-set
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needs that the public and/or private
sector could not fulfil. Informal sec-
tor where individuals, families and/or
community groups undertake activi-
ties that are not taken by the public,
private and non-profit sectors, to meet
social needs.

In support for the role of the informal
sector, (Hubert 2011) indicates to the
role of SI in the informal sector by
stating that, the informal economy (in-
dividuals, families, informal groups,
associations and networks) has been
an under-recognised source of SI. It
plays a critical role in developing new
practices in fields such as the envi-
ronment and public health. Obtaining
resources and access is a big issue of
linking the four sectors that, in many
cases, overlap all together to achieve
SI as shown in table (1).

The process of SI is presented in dif-
ferent stages as shown in fig (1),
as argued in academic research by
Mulgan et al. (2007), (Hubert 2011),
(Neumeier 2012) and (Caulier-Grice.
et.al2012), where they all agreed on
the first three stages of the SI process,
which includes the following:

- Identifying problems or challenges
that result from collective steps of lo-
cal awareness and personal motiva-
tions from people to solve their own
problems.

- Generating ideas and taking them into

immediate implementation through
capitalizing on peoples networks, ne-
gotiations and coordination that en-
compasses high level of commitment.
- The third stage occurs when SI is
sustainable and proves success. At that
point, it would be ready for replicabil-
ity and scaling up.

In an attempt to provide a more ac-
curate overview of the performance
pattern of the SI process, Both Hubert
(2011) and Caulier-Grice. et.al (2012)
added three more stages to the process
to enable sustainability and scaling
up. This was done through identify-
ing legal forms and income streams to
ensure the long-term sustainability of
the social enterprise, NGO, charity or
community that will carry the innova-
tion forward. The fifth stage concerns
the spreading of the SI with document-
ed results to the sixth and last stage
where entirely new ways of thinking
and doing are put in place that is meant
to adopt new ways of doing things to
generate a systematic change. It usu-
ally involves many elements (social
movements, business models, laws
and regulations, data, research and in-
frastructures) and actors from all sec-
tors (public, private, profit making,
non-profit and informal).
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structures as well as the complex net-
works of community infrastructure
and entrepreneurial capital.

* Thinkers, ex-

Table 1, SI among sectors and inter-

relations in between, Source: Caulier-
Grice. et.al (2012)

Private sector

5

perts or innovators
in residence, are
commonly found

in the private sec-

GO o

tor and academia.

Shadow state

In conclusion, it is
possible to iden-
tify actors of SI in

gocial poven®

Up{iw“

Informal scetor

rural development

in terms of a combination of differ-
ent levels along internal and external
actors. The dominant role evolves
from local community members them-
selves, according to their social capital
and structure, connections and net-
works with formal organization and or
governmental bodies, all of which has
a great influence on development pro-
gression. From the literature review,
Social innovation could be found
across different sectors. According to
(Caulier-Grice. et.al 2012), SI can take
place along four main sectors, Public,
private, Non-profit and informal sec-

tor.

nts Non profit sector

Private sector

“n Nonprofit sector
ponts P

Informal sector

Private sector

Public sectm‘éi%
- ;:.tu m————)

Sl — “Non profit sector

Informal sector

Social innovation in public sector are
focusing on policy and services mod-
els and innovation that is usually so
embedded in its programmes, Private
sector plays a great role in social inno-
vation since business has a big impact
on social change, in terms of provid-
ing business opportunities.

Corporatee  Social ~ Responsibil-
ity (CSR) and community invest-
ment. Non-profit sector is a sector that
is concerned with providing unmet
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when there are incremental unsolved
problems and failure of the

system to meet what is needed. The
is the
‘awareness of a gap’ between what
there is and what there ought to be,

other driver of innovation

between what people need and what
they are offered by governments, pri-
vate firms and NGOs, supported by
(Hubert, 2010). Existing literature
identifies various SI typologies, with
the aim of further understanding the
notion and how it fits into key com-
munity aspects, Caulier-Grice. et.al
(2012) presents different typologies of
social innovation. Accordingly, SI can
be five types : technological, econom-
ic, regulative, normative and cultural.
Caulier-Grice. et.al (2012), presents
alternative concepts to SI as follows:

- The process of social change

- The process of organisational re-
structuring

- Social enterprises

- A model of governance

Butkevi (2009) introduced four as-
pects to analyse social innovation.
First, the process of innovation, name-
ly, the steps through which an innova-
tion is developed, diffused and adopt-
ed. Second, the content of innovation,
which could be of a technical or a so-
cial nature. Third, The context of in-
novation, which refers to the environ-
ment in which the innovation emerges

and develops. Finally, according to the
impact of innovation, which refers to
social or technological changes that
result from innovation. Therefore, we
can conclude that there are different in-
dicators for defining SI, configured in
different typologies, such as transfor-
mation in civil society organisations,
as a model of organisational manage-
ment and/or as a governmental model.
At all levels, their different typology
is a way of establishing new values or
coming up with new interpretations. In
attempt to indentify actors of social in-
novation, Butkevi (2009) indicated to
three main actors to SI, as follows:
External actors who facilitate the de-
velopment of SI (top-down approach).
Local actors who develop SI (bottom-
up approach).

External actors who facilitate a local
institutional capacity to be able to mo-
bilize internal resources and develop
SI (top-down initiatives to facilitate
bottom- up activity) cited from (Put-
nam, 2000).

Similary, Savage et al. (2010) believes
that there are two Innovation actors in
delivering public services:

* Local innovation brokers, who bridge
the gap between public services and
communities. They may be individu-
als or groups, paid or unpaid, but are
always skilled in making connections
— navigating both the formal internal
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and outside resources” (Sonne, 2010).
According to (France 1999), there are
two key features of rural disadvan-
taged communities. On the one hand,
it involves increased rural depopula-
tion and an
outflow of community leaders due to
restructuring of rural services and de-
regulation. In addition, traditional ag-
riculture no longer provides the level
of work opportunities it did in the past
due to mechanisation and changing
market conditions ; and accordingly,
rural communities are likely to have
limited access to information, services
and/or resources from the government.
On the other hand, four principal
global challenges in rural areas have
been addressed ; namely globalisation,
competitive international labour mar-
kets, international development poli-
cies and climate change (Poole, 2006)
& (Kelles-Viitanen 2005). Similarly,
Egyptian national rural development
deals with multi-sectorial issues, such
as infrastructure, health care and hy-
giene, education, environment and
governance as well as local income
generation (JICA Research
Institute 1996). Therefore and due to
the fact that there is a huge gap be-
tween national rural development
challenges and global challenges in
rural areas, it’s crucially needed to ex-
plore contribution of new approaches

in rural community development.
Introducing Social Innovation, SI
as an Alternative Approach to Rural
community Development

According to the aforementioned
conditions of and challenges to rural
areas, the need for an alternative ap-
proach to rural development is essen-
tial to shift the focus from agriculture
development per se to a wider scope
(France 1999) & (Sonne 2010). Ac-
cording to (Bruin & Stangl 2013), the
definition of ‘social innovation’ (SI) is
often linked to process and outcome.
Process and outcome may be illustrat-
ed in terms of a problem-solving ma-
trix. In a different definition, (Hubert
2011) argues that ‘innovation’ refers to
the capacity to create and implement
novel ideas which are proven to de-
liver value. ‘Social’ refers to the kind
of value that innovation is expected to
deliver. A value that is less concerned
with profit and more with issues such
as quality of life, solidarity and well-
being. In this sense, SI is adding an
extra dimension, which also implies
multiple dimensions of output mea-
surement about developing innovative
solutions and new forms of organisa-
tion and interactions to tackle social
issues (Hubert 2011). To understand
the driving forces of social innovation,
Mulgan et al. (2007) states that, incre-
mental interest of innovations occur
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Introduction

The rallies of 25th January 2011 in
Egypt to demande for bread, freedom
and social jusitice “ developed from
a long decade and intensive accumla-
tive movements to overcome the cor-
rupted system on so many levels along
the Egyptian country after the defeat
of traditional leadership style, cene-
terlization and loose organisational
structure to achieve better future and
quality of life. Rural areas in Egypt
is no exception. Rural areas in Egypt
lack main services or in some areas,
the main services are provided yet it
is not sufficient or in poor conditions.
The main services vary from main in-
frastructure, accessibility to clean Wa-
ter, Energy, and Sewage system and
recently in terms of environmental as-
pects and the

Encroachment over the agricultural
land. This paper sets out to understand
the concept of social innovation, its
notion and interpretation in the rural
context of Egypt and how it is contrib-
uting to current conditions. Exploring
the current conditions of rural Egypt
indicates that, notwithstanding the
considerable improvements in the var-
ious aspects of the rural environment,
there is still a very vulnerable condi-
tion with the noticeable deprivation of
main services. Today with the accor-
dance of municipal practice, there is

the term of social innovation, from the
approach of self —help and community
involvement for provision of services
aiming at better quality of living. The
paper hypothesis is to examine the
positive impact, effective and sustain-
able way of encouraging and adopting
social innovation as an alternative ap-
proach in rural community develop-
ment in Egypt.

Rural Community Development

According to UNDP (1998), ‘com-
munity development’ is a community
practice that aims to enhance and im-
prove the quality of living among in-
dividuals through creating new per-
ceptions and practices that leads to
improving living standards (Christo-
pher R. Larrison 1999). Rural commu-
nity development, accordingly, could
be understood as community devel-
opment in a rural context. According

to (Elmenofi et al. 2014) the notion of

rural development is defined as an in-
tegral planned change process that oc-
curs across all life aspects (economic,

social and cultural) in participation of

the local community in a democratic
manner, coupled with governmental
assistance. In another definition, “ru-
ral development is the participation
of people in a mutual learning expe-
rience involving themselves, their lo-
cal resources, external change agents,
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Kafr Wahb” Village as A Case of Social Innovation”
Social Innovation in Rural Community Development in Egypt
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Prof. Dr. Mohamed Salheen* Professor of Integrated Planning and Design- Ain Shams University*
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As a fact, rural Egypt has been struggling with many challenges varying from
social, economic, ecological levels. Traditional approaches of rural community de-
velopment focuses on only agricultural, as the economic base to enhance living con-
ditions in such areas. Social innovation as an alternative approach in development
attracts many researchers, since by its nature is a multi-disciplinary. — It cuts across
many sectors and diverse fields of action. The research aims at identifying social
innovation as an alternative approach in rural community development, Identifying
its contribution, actors and processes. In addition to its limitations and constraints in
both internal and external environment. By using a case study approach, the research
investigates the social innovation approach in “Kafr Wahb” - the Egyptian satellite
village in Delta Egypt, which was promoted recently as a successful model for self-
help development. The study suggests that adopting social innovation approach in
development of rural areas is crucially needed and provides the potential of sus-
taining the process of development. Building on social capital and social structure
of rural areas enhancing the chances of wide spreading this approach within sup-
port of new policies and programmes that embedded social innovation. However,
the study conducted here is for one village proves success of local community and
grassroots in developing innovative ways of service provision and generates new
ideas of projects in particular yet it remains on a small scale. The research revealed
multiple constraints to generalize that’s why its relevant to encourage more explor-
atory researches on both theoretical and practical analysis for further understanding
and for more deep analysis to investigate both possibilities and limitations of scaling
up. To identify how Egypt can take advantage from open and cooperative networks
of, active citizens and communities. The research findings recommend that Social
innovation needed to be developed more in coherent strategies for more proactively
environment where social innovation operates regarding encouraging entrepreneur-
ship programmes and building capacities in non-profit sector. In the meantime, the
research also recommends that conducting social innovation contribution in rural ar-
eas research is highly needed to develop social innovation interpretations into more
practices in real context for further understanding.

Keywords: Social innovation, Rural Community development in Egypt,
Corresponding author: Tayseer Khairy. Email: eng tysr@yahoo.com
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Table (9): Taste (scores) of barley soft drink stored for various pe-

riods under different storage conditions
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Physicochemical characteristics and sensory evaluation

Table (6): Alcohol (%) of barley soft drink stored for various peri-

ods under different storage conditions
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Table (5): Benzoic acid (%) of barley soft drink stored for various

periods under different storage conditions
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Values are mean+SD.

are significantly different

Mean value having different superscript

(P=<0.05) according to DMRT.
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Physicochemical characteristics and sensory evaluation

pH of the beverages shown a slight de-
crease after 90 days of storage at ambi-
ent temperature.

Benzoic acid :

The concentration of benzoic acid in
Barley soft drinks products after produc-
tion were found in the range of( 0.01 to
0.07) and products collected from mar-
kets for third and sixth months were
found in the range of ( 0.01 to 0.07).
These values were below the standard
regulation (0.1%) specified by the FDA
(2003), and higher than (0.015%) speci-
fied by the EC (1995). The concentration
of benzoic acid in the products collected
from markets for third and sixth months
was significantly decreased. (P>0.05).
These values agreed with that reported
by SSMO (1974) which stated that the
benzoic acid should be not more than
100 mg/L. These values were within
the range of 98-262 ppm recorded by
Hardission et al . (1999) , and less than
the range of 0.019 — 0.051 % reported by
ISO(2004).

Alcohol:

Alcohol have been measured in Barley
soft drink products in the four factories
and found zero, this consists with SSMO
(1974).

Sensory evaluation:

The results of sensory evaluation of the
products i.e. color; appearance and taste

were found to be 8 points for all im-
mediately after productions and prod-
ucts collected from markets for third
and sixth month were 8 to 5 points. And
aroma was acceptable for all and there is
no any change during storage under dif-

ferent conditions of shelf-life.
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immediately after productions and under
direct sun light were 8 to 7 points and
aroma was acceptable for all and there
is no any change during storage under
different conditions of shelf-life.
Physicochemical characteristics of
market samples.

The results of physico — chemical analy-
ses of Barley soft drinks products after
production and collected from markets
for third and sixth months .

Sugar (Brix %):

The Brix of barley soft drinks products
after production were found in the range
of 11.3 to 11.80 and products collected
from markets for third and sixth months
were found in the range of 11.31 to 11.81
these values are within the range of 10.3
to 17.8 brix reported by Mohamed and
Mustafa (1978). But more than 12.0 brix
recorded by Ayres etal. (1980) . The
results are slightly lower than that of the
standard after processing were found in
the range of 11.31 to 11.81 brix % .The
sugar percentage (Brix) of products col-
lected from markets for third and sixth
months was not significantly different .
Co2 volume:

The Co2 volume immediately after pro-
duction was 3.14 to 3.95%)in the four
factories. These values are within the
range reported by Dosorsier (1977).
And the products collected from markets
were found in the range of (1.7 to 2.4%)

. These values are less than the vol-
ume of ( 2.8 to 29%) reported by Omer
(2004). The Co2 volume of the products
collected from markets was significantly
different.

Titerable acidity:

The titerable acidity (%) of Barley soft
drinks products after production was
found in the range (0.12 to 0.19) and
products collected from markets for
third and sixth months was found in
the range of ( 0.12 to 0.21 ).These val-
ues are similar reported by Ranganna
(1977).The titerable acidity of Barley
soft drinks collected from markets for
third and sixth months was significantly
decreased (P>0.05)

pH:

The pH of Barley soft drinks products
after production were found in the range
of( 3.10. to 3.9) and products collected
from markets for third and sixth months
were found in the range of (3.0 to 3.8).
These value are similar to the value re-
ported by Ayres et al . (1980) and results
are within the range of( 2.5 to 4.03) re-
ported by Mohamed and Mustafa (1978)
and similar to the range of( 3.7 to 3.9)
recorded by Omer (2004). The pH of
the products collected from markets for
third and sixth months was significantly
decreased (P<0.05).These results are in
agreement with those reported by Saeed
and Ahmed (1977) who stated that the



Physicochemical characteristics and sensory evaluation

found in the range of 1.7 to 3.5% . These ported by Saeed and Ahmed (1977),who
value are less than volume recorded stated that the pH of the carbonated bev-
by Dosorsier. (1977). The Co2 volume erages shown a slight decrease after 90
of the products during shelf-life period days of storage at ambient temperature.
stored under direct sun light was signif- Benzoic acid :

icantly different. These results are not

conforming to that reported by Saeed )
and Ahmed (1977). barley soft drink products after produc-

tion were found in the range of( 0.01 to
0.07%) and during shelf-life period (third
The titerable acidity (%) of Barley soft and sixth month) under direct sun light
drinks products after production was were found in the range of (0.01 to 0.07)
found in the range of (0.14 to 0.19%) . These values were below the standard
and during shelf life period of sixth regulation (0.1%) specified by the FDA
months stored under direct sun light (2003) and higher than (0.015%) speci-
was found in the range of (0.12 to 0.24). fied by the EC (1995). The concentration
These values is similar to (0.12%) of benzoic acid in the product during
reported by author (1977) . the total shelf-life period third and sixth months
acidity of the product during shelf-life stored under direct sun light was signifi-

The concentration of benzoic acid in

Titerable acidity%:

period under direct sun light was signifi- cantly decreased .These values agreed
cantly different. with that reported by SSMO (1974),
pH : which stated that the benzoic acid should

be not more than 100mg/1 . These values

] ) are less than the range of 0.019 - 0.051
after production were found in the range 0% reported by 1SO (2004).

of( 3.2 to 3.7) and during the shelf-life Alcohol:
period of sixth months stored under di-

The pH of Barley soft drinks products

rect sun light were found in the range of  Alcohol have been measured in Barley
2.9 to 3.9 these values is similar to 3.7 soft drink products in the four factories
reported by Ayres et al , (1980) . these and found zero, this consists with SSMO
results are within the range of (2.5 to (1974).

4.03) reported by Mohamed and Mustafa Sensory evaluation:

(1978) . The pH of the product , during
shelf — life period stored under direct sun
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The results of sensory evaluation of the

light was significantly decreased .These products i.. coluor; appearance and

taste were found to be 8 points for all
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Benzoic acid :

The concentration benzoic acid of barley
soft drink products during sixth months
stored at room temperature in products
immediately after production was 0.2 to
0.037%.This value is within the range
specified by the EC (1995) Also less than
the standard regulation (0.1%) specified
by the FDA (2003).).and during shelf-
life period of third and sixth months at
room temperature was found in the range
of( 0.02 to 0.08) . these values were be-
low the standard regulation (0.1%) spec-
ified by the FDA (2003). and higher than
(0.015%) specified by the EC (1995).
The concentration of benzoic acid in the
product during shelf — life stored at room
temperature was significantly decreased.
(P>0.05).These values greed with that
reported by SSMO (1974) which stated
that the benzoic acid should be not more
than 100 mg/L . these values were within
the range of( 98 to 262 ppm) recorded by
Hardission et al .(1999) . and less than
the range of 0.019 — 0.051 % reported
by ISO (2004).

Alcohol:

Alcohol have been measured in Barley
soft drink products in the four factories
and found zero, this consists with SSMO

=

Sensory evaluation:

The results of sensory evaluation of the
products i.e. color; appearance and taste

were found to be 8 points for all im-
mediately after productions and under
room temperature were 8 to 5 points and
aroma was acceptable for all and there is
no any change during storage under dif-
ferent conditions of shelf-life.
Physicochemical characteristics during
storege under direct sun light.

The results of physicochemical analyses
of Barley soft drink through shelf-life
obtained from different soft drink plants
and stored for various periods under dif-
ferent storage conditions.

Sugar (Brix%) :

The Brix of barley soft drinks products
after production were found in the range
of 11.31 to 11.81, and during third and
sixth month stored under direct sun light
were found in the range of 11.3 to 11.80
. These values are within the range of
10.3 to 17.8 Brix reported by Mohamed
and Mustafa (1978). How every more
than that recorded by Ayres et al. (1980).
The results of sugar percentage (Brix) of
barley soft drinks products during sixth
months stored under direct sun light
were significantly different (P>0.05).
Co2 volume:

The Co2 volume immediately after pro-
duction was 3.14 to 3.95% in the four
factories. These values are within the
range reported by Dosorsier. (1977),and
during the shelf — life period of sixth
month stored under direct sun light were



Sugar (Brix %):

The brix of barley soft drink products
during sixth months stored at room
temperature were found in the range of
11.31 to 11.80 these values are within
the range of 10.3 to 17.8 Brix reported
by Mohamed and Mustafa (1978). But
less than 12.0 Brix recorded by Ayres et
al . (1980) . The sugar percentage (Brix)
of the products during third and sixth
months stored at room temperature was
not significantly different (P>0.05).

Co, volume:

The Co2 volume of Barley soft drinks
products after production was found to
be during shelf-life period (third and
sixth months) at room temperature was
found in the range of (1.7 to 2.4 vol-
ume ) . These values are less than the
volume of ( 2.8 to 2.9) reported by Omer
(2004). The Co2 volume of the products
during third and sixth months stored at
room temperature was significantly dif-
ferent. These results do not conform to
that reported by Omer (2004) and these
result do not conform to that reported by
Saeed and Ahmed (1977). who stated
that no variation in the Co2 volume oc-
curred during the storage periods at dif-
ferent temperatures. The Co2 volume
decreased gradually during storage time
from 2.5 of the standard to 1.8 after sixth
month’s and the decrease is more pro-
nounced than in the case of store under

Physicochemical characteristics and sensory evaluation

refrigeration , which emphasis’s the im-
portance of refrigeration .
Titerable acidity (%):

The titerable acidity (%) of Barley soft
drinks products after production was
found in the range (0.14 to 0.19) and
during shelf-life period of third and
six months stored at room temperature
was found in the range of ( 0.12 to 0.21
). These values is similar of that reported
by Ranganna (1977).The titerable acid-
ity of Barley soft drinks products during
shelf-life at room temperature was sig-
nificantly decreased (P>0.05)

pH:

The pH value immediately after pro-
duction was 3.09 to 3.56% and during
the shelf — life period of third and sixth
months stored at room temperature were
found in the range of (3.01 to 3.81),these
values are similar to the value reported
by Ayres et al .(1980). These results are
within the range of 2.5 to 4.03 reported
by Mohamed and Mustafa (1978) and
within the range of 3.7 to 3.9 recorded
by Omer (2004). The pH of the Product
during the third and sixth months stor-
age at room temperature was significant-
ly decreased (P>0.05).

These results are in agreement with these

reported by Saeed and Ahmed (1977)
who stated that the pH of the beverages
shown slight decrease after 90 days of
storage at ambient temperature. .
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Titerable acidity:

The titerable acidity of Barley soft drinks
product after production was found to be
range of 0.13 -0.19%. This value is simi-
lar to the value reported by Ranganna
(1977). And more than 0.09% reported
by Ayres et al. (1980),the total acidity
of the product during shelf — life period
was found to be range 0.12-0.20% this
value is similar to the value reported by
Ranganna (1977).

pH:

The pH value immediately after produc-
tion was 3.09 to 3.56% and during the
storage periods under refrigeration were
3.01 to 3.72 .This value is similar the
range reported by Ayres et al . , (1980)
, and within the range of( 2.5 to 4.03)
reported by Mohamed and Mustafa
(1978). These values are similar to 3.7%
reported by Ayres et al. (1980) and simi-
lar to the range 3.7 to 3.9 recorded by
Omer (2004).

Benzoic acid:

The concentration of benzoic acid in
products immediately after production
was 0.01 to 0.07%.This value is within
the range specified by the EC (1995).
Also less than the standard regulation
(0.1%) specified by the FDA(2003).
There is no any change during storage
for six months under different condi-
tion of shelf-life who stated that ben-
zoic acid should be not more than 100

mg/L.This value was within the range
of 98 -262 ppm recorded by Hardission
et al. (1999) and less than the range of
0.019 — 0.05% reported by ISO (2004).
The concentration of Benzoic acid dur-
ing shelf life of the product stored under
refrigeration was not significantly differ-
ent (P>0.05).

Alcohol :

Alcohol have been measured in Barley
soft drink products in the four factories
and found zero, this consists with SSMO
(1974).

Sensory evaluation

The results of sensory evaluation of the
products i.e. color; appearance and taste
were found to be 8 points for all im-
mediately after productions and under
refrigeration was 8 to 7 points. These re-
sults are significantly different (P>0.05)
and aroma taste for all sample under
study was acceptable and there is no
any change during storage under differ-
ent conditions of shelf-life.
Physicochemical characteristics
during storege at room tempera-
ture.

The results of physicochemi-
cal analyses of Barley soft drink
through shelf-life obtained from dif-
ferent soft drink plants and stored
for various periods under different
storage conditions



Physicochemical characteristics imme-
diately after production:

Sugar (Brix%) :

The sugar percentage (brix) of the prod-
uct immediately after production was
11.31 to 11.81% brix in the four facto-
ries. This value is within the range of(
10.3 to 17.8 Brix) reported by Moham-
ed and Mustafa (1978).

Co, Volume:

The Co2 volume immediately after pro-
duction was 3.14 to 3.95% in the four
factories. This value is within the range
of reported by Dosorsier (1977).
Titerable acidity:

The titerable acidity of Barley soft drinks
product after production was found to be
range of 0.13 -0.19%.

pH:

The pH value immediately after production
was 3.09 to 3.56%. This value is within the
range reported by Ayres et al . (1980) , and
within the range of 2.5 to 4.03 reported by
Mohamed and Mustafa (1978).

Benzoic acid :

The concentration of benzoic acid in
products immediately after production
was 0.01 to 0.07%, this value is within
the range specified by the EC (1995).
Also less than the standard regulation
(0.1%) specified by the FDA, (2003).
Alcohol:

Physicochemical characteristics and sensory evaluation

Alcohol have been measured in Barley
soft drink products in the four factories
and found zero, this consists with SSMO
(Vave).

Sensory evaluation:

The results of sensory evaluation of the
products i.e. coluor in table (8); appear-
ance and taste were found to be 8 points
for all and aroma, was acceptable and
there is no any change during storage
under different conditions of shelf-life.
Physicochemical characteristics during
storage under refrigeration :

Sugar (Brix %):

The sugar percentage (brix%) of the
products during the six months storage
period under refrigeration was not sig-
nificantly different ,this results are in
agreement with those reported by Saeed
and Ahmed (1977) who stated that no
change in brix % during the storage pe-
riod.

Co, volume:

The CoY volume immediately after pI'OdU.CtiOIl
was 3.14 to 3.95% and during the storage
periods under refrigeration were found
in the range of 1.99 to 3.61%. These val-
ues are less than the range reported by
Dosorsier (1977), and less than the range
recorded by Omer (2004).,the results in
this study showed that there is decrease
in co2 content occurred during the stor-
age period
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The total soluble solids were determined
for all samples using a hand refract me-
ter. It is expressed as (%) sucrose or de-
gree brixo according to FDA (2003).
Gas volume:

Gas volume was determined using gas
volume tester as described by Indian
Standards (1974).

Determination of titrable acidity:

The titrable acidity was determined ac-
cording to the method described by
Ranganna (1977). Five (ml) of degassed
sample was diluted with distilled water
(50ml) then ten ml of diluted soft drink
sample preparation was titrated using
0.1 N sodium hydroxide with phenol-
phthalein as indicator. Calculation :
X100

Determination of PH :

The pH of drink was measured with
glass electrode (pH meter) (Model Han-
na instrument) at ambient temperature.
Determination of alcohol:

Percentage of alcohol was estimated
using alcoholmeter according to FDA
(2003).

Determination of benzoic acid:

Benzoic acid was determined according
to Pearson (1981). To each 20 ml of soft
drink sample 20 ml of( PH 4) buffer so-
lution were added, which extracted the
benzoic acid by shaking with three sepa-
rate portions of 25 ml of ether. Each ex-
tract washed by 4 ml of water. The com-

bined extracts were filtered and remove
the solvent. The residue was dissolved in
2 ml acetone and 2 ml water was added
and titrated with 0.55ml sodium hydrox-
ide used phenol red as indicator. (1 ml
0.05 M Na OH = 0.0061 benzoic acid).
Sensory evaluation:

The carbonated beverage (Barley) which
was produced in four factories in the
Sudan was subjected to sensory evalu-
ation directly after production for color,
appearance , taste and quality by a panel
of seven trained Judges , used Hedonic
Scale rated (1-9) to assess the differ-
ences .The 9 point’s hedonic scale are as
follows.

9- like extremely

8 — like very much

7- like moderately

6- like slightly

5- neither like nor dislike

4- dislike slightly

3- dislike moderately

2-dislike very much

1-dislike extremely

Statistical analyses :

Data were subjected to statistical pack-
age for social sciences (SPSS) . means
were tested using one-factor analysis of
variance (ANOVA), and then separated
using least significant difference (LSD)
test with a probability (P<0.05) accord-
ing to Mead and Curnow (1983).
Results and Discussion

Product description
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Introduction et al ., 2004),Malta (also called young
beer, children’s beer, or wheat soda) is a

Carbonated beverages are  consumed type of soft drink. It is a carbonated malt

by people of all age groups for differ- beverage, meaning it is brewed from

barley, hops, and water much like beer;
corn and caramel colours may be added.
However, malt is non-alcoholic, and is

ent reasons like taste refreshment re-
laxation pleasure sociability and brands
of carbonated beverage (soft drinks) at
present.Unfortunately most of the car-

' _ _ consumed in the same way as soda or
bonated drinks contain synthetic color- cola in its original carbonated form, and
ing and flavouring agents which may be
potentially allergic (Kaushal etal., 2004)

. The term soft drinks, encompasses all

to some extent, iced tea is non-carbonat-
ed form (Parryd et al., 2001). Recently
for the first time in Sudan 2009 carbon-
ated beverage barley. Was introduced.
The product found some sort of favour
and become popular by the consumers.
Late many are involved in production

non-alcoholic beverages but in common
usage coffee tea and milk based products
are commonly excluded .Now a day’s
soft drink re present a substantial propor-
tion of liquid in take with large per capita of this drink. However, many questions
consumption volume per year (Kourtis
and arvanito yaunis, 2001). The annual
production of carbonated soft drinks in
the Sudan is estimated at 20.5 millions
case in 2001, 32 million case in 2002,
36.8 million case in 2003, and 45 million
case in 2004, (El-Mubarak et al., 2005).
The assurance of safe production and the
supply of adequately safe and healthy Materials:
food products appear to be the main

are raised about its contents e.q. alcohol
beside the different storage conditions
which may affect the beverage. The aim
of this study was to evaluate the qual-
ity of different types of barley Sudanese
soft drinks.

Materials and Methods

Different barley soft drinks were col-

aims of the food industry these aims can . )
lected from super markets in which they

be attained by adopting a systematic and i :
were subjected to different storage con-

organizational structure controlling ac- ]
ditions. Also fresh sample of the drinks

€ *ON SRUINS [eAMMILISY JO [euInop

tivities procedures and resources accord-

ing to the standards which constitute the was' collecteq from four factories pro-
. : . . ducing the drink.
basis for total quality systems including
Methods

ISO 9000 series and the hazards analysis

critical control point (HACCP) (Banat Physicochemical analysis:

Total Soluble Solids (TSS):
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Physicochemical characteristics and sensory evalua-

tion of barley soft drink in Khartoum State markets

Mohaned Abad Allh Sahl Mohamed Ali * Nutrition and Food Technology Depart-
ment, Faculty of Science and Technology, Omdurman Islamic University.
Ahmed Elawad Elfaki * Food Science and Technology Department, College of Agri-
cultural Studies, Sudan University of Science and Technology.

Abstract

This study was designed to evaluate the quality of barley soft drinks produced
by four factories. Barley soft drinks were collected from market and the factories
immediately after production and stored under different conditions (refrigeration,
room temperature and direct sun light for month). All samples were physicochemi-
cally analized and sensory evaluated. The results revealed that the sugar percentage
(brix) of the product immediately after production ranged 11.31 to 11.81%, and there
was no any change during storage under different conditions. The Co2 volume im-
mediately after production ranged 3.14 to 3.95% and during the storage period under
refrigeration ranged 1.99 to 3.61 and room temperature ranged 1.99 to 3.56% and
under direct sun light ranged 1.71 to 3.51% and market ranged 1.99 to 3.56% .The
titerable acidity immediately after production ranged 0.14 to 0.19% and during the
storage period under refrigeration ranged 0.13 to 0.21% and under room temperature
ranged 0.12 to 0.21% and under direct sun light ranged 0.12 to 0.24% and market
ranged 0.12 to 0.21% .The PH immediately after production ranged 3.09 to 3.56
and during the storage periods under refrigeration was 3.01 to 3.72 and under room
temperature ranged 3.01 to 3.81 and under direct sun light ranged 2.91 to 3.96 and
market ranged 3.01 to 3.81 . The benzoic acid concentration immediately after pro-
duction ranged 0.01 to 0.07% and there was no any change during storage for sixth
months under different conditions. Alcohol was not found in all samples under all
conditions .The sensory evaluation immediately after production revealed that the
appearance was not changed for 3 months in all samples under all conditions, but
become less acceptable after 6 months, especially in the market samples .The colors
was not changed in all factories samples under different conditions for 6 months, but
in the market samples the colors was deteriorating with the storage period. The taste
did not change in 3 factories, but deteriorated in one factory and market samples after
3 months, of storage .It is concluded that all factories except one recorded similar
results, while market samples showed some deterioration in the sensory parameters.
However, no alcohol was found in all samples for 6 month of storage under different
conditions.

Keywords: Physicochemical characteristics , barley soft drink
Corresponding author: Mohaned Abad Allh Sahl Mohamed Ali . Email: moha_555@hotmail.com
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THE INTERACTION OF WATER INTERVALS AND SOWING

Fig (5) The interaction of two soil preparation methods and two
fodder crops on the root depth for (2011-2012) seasons.
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Fig (6) The interaction of two crops varieties and irrigation inter-
vals, on the root depth for (2011-2012) seasons.
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Fig (3) The interaction of soil preparation methods and irrigation
intervals, on the root depth for (2011-2012) seasons.
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Fig (4) The effects of two fodder crops varieties on the root depth
for (2011-2012) seasons.
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THE INTERACTION OF WATER INTERVALS AND SOWING

Fig (1) The effects of different irrigation intervals, on the root depth
for (2011-2012) seasons.
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Fig (2) The effects of two soil preparation methods on the root depth
for (2011-2012) seasons.
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different soil preparation methods,
caused the differences in soil moisture
content within depth showed the fol-
lowing differences: Irrigation every 7
days resulted in relatively higher mois-
ture contents in the top layer (0-15--30
cm) than irrigation under longer inter-
vals. This resulted in relatively more
moist soil surface under 7 days than
14 days, consequently much water
was lost by direct evaporation and by
evapo transpiration. The root activity
at the top layer of the soil was depleted
more than at the lower depth. A similar
finding was reported by Saeed (1984)

for lucerne and fodder sorghum.
Moreover, Saxena and Stewart (1983)
considered that moisture at the upper
30 cm of the soil surface is about 67
% of the water available for the ac-
tive root zone . As would be expected,
the average water content of different
soil layers under 7-10 days was higher
than that under 14-21 days irrigation
intervals, since shorter intervals result-
ed in more frequent wetting of the soil
surface and therefore , water loss by
evapotranspiration was always higher
than under longer intervals (Michael,
1978).
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become profound on yield. The irriga-
tion intervals within the two seasons.
Fig (1) revealed a significantly differ-
ent root depth in season , at 7. 14, 21
days resulted in a deeper root than at
10 days. No differences at 14, 21 days
intervals. In the second season a 21
days interval showed a significantly
different root depth than at 7, 10, 14
days.The soil preparation methods in
two seasons results revealed no sig-
nificant difference in the first season.
The ridged method gave significant
differences in the second season. Fig
(2). The results on Fig (3), revealed a
significantly different root depth in the
first season, on ridged at 10 days than
7 days. No differences at 14, 21 days,
the flat method scored deeper roots at
7 and 21 days than ridged at 10 days.
The ridged method scored longer
roots than on flat. The second season
showed a significantly different root
depth at 10, 21days on ridged method
than 7, 14 days, the longer intervals
gave the deepest roots than shorter
intervals on different sowing method
in the two seasons. Fig (4) shows the
root depth for the two fodder crops.
Results significant differ-
ences through all treatments. Abu 70
gave deeper-roots in the first season,

showed

which was significantly different at
(0.5% level), than Garawia. In the
second season. Garawia gave deeper

roots than Abu70. The soil prepara-
tion methods in two seasons results re-
vealed no significant difference in the
first season. The ridged method gave
significant differences in the second
season. Fig (5) shows the results of
interaction of soil preparation meth-
ods and cultivars for two seasons. The
results recorded a significantly differ-
ent root depth on ridged method in the
first season for Garawia than Abu70,
In the second season. Abu70 scored
longer roots within the two methods of
sowing. The results on Fig (6) showed
significantly different root depth for
Abu 70 all over the first season under
different irrigation intervals, com-
pared to Garawia. The second season
at 7 days Abu 70 scored deeper roots,
than Garawia. Garawia gave a signifi-
cantly different in root depth than Abu
70 within 10 days intervals than un-
der others irrigation intervals. Fig (7)
showed significant differences within
the interaction between the two crops,
two soil preparation methods and the
different irrigation intervals. In the
first season on flat soil at 7 days Abu
70 scored longer roots than Garawia.
In the second season, Garawia gave
deeper roots on ridged and flat soil
than Abu 70.

In this study the amount of irrigation
water applied per day for the irriga-
tion intervals 7-10-14-21 days , within
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The crop growth stages :

The phonological cycle was divided
into three stages since the crop is har-
vested before grain maturity . i.e :

A : Initial stage

(20 days)

B : Develop-
ment stage (30 days)

C : maturity
stage (20 days )

The total duration of the cycle was 70
days.

Irrigation intervals:

Four levels of irrigation intervals
were adopted (7 -10 -14 -21 days).
The amount of irrigation water (ETC),
was calculated according to kc and
ETo data (Crop -Wat 8 windows ver
4.3). The short irrigation intervals (
7-10-14 days ) , were adopted to test
their effects on the concentration of
soil soluble salts on crop performance

Root sampling and root depth:

Many methods have been devised for
examining, sampling and measuring
root systems (Bohm, 1979). A simple
hand auger method is described for
taking known volume of soil from
which roots can be extracted. A com-
mon method is as follows: place the

core in the water, after several hours
stir the soil-water mixture by hand to
give a smooth suspension. Few min-
utes later the roots will tend to float.
Pour the suspension and the roots onto
a 0-5 mm sieve and wash with spray
of water, repeat the process until no
further roots are decanted. Place the
roots in water ready for separating
from organic debris. It is essential to
clean the root sample before measure-
ment, this is a tedious process, place
the root, in a flat dish of water. Using
tweezers pick out the organic debris
and dead roots, If measurements are
not made immediately after washing,
store roots in 5 per cent (v/v) formal-
dehyde or 20 per cent (v/v ) ethanol .
For very small root samples or single
roots direct measurement can be made
by placing the roots on graph paper,
straightening then with tweezers so
that they do not overlap, and estimat-
ing their length.

Results and disscution

In the present study the performance
of two sorghum cultivars was evalu-
ated under four irrigation intervals
7,10,14,21 days on two soil prepara-
tion methods (ridge and flat). Gener-
ally prolonging the irrigation interval
increase the root depth. As the inter-
val becomes longer the effect of salt
concentration at the end of the interval
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Source of irrigation water:

The source of the irrigation water was
from a domestic water tank. Chemi-
cal and physical analysis of water was
carried out at the National Rural Water
Development Corporation (NRWDC)
Khartoum, Sudan. The irrigation wa-
ter ECw recorded 0.285 ds/m. The ap-
plied amount of water was controlled
by a flow meter, attached at the end of
the pipe. The irrigation pipes were 2//
diameter. Attached to the two inches
flow meter was a flexible two inch
(PE) pipe used to distribute water
among plots controlled by a ball valve.

Field practices:
Fodder varieties used:

Two cultivars of sorghum forage seeds
were used ; Sorghum bicolor . L. Mo-
ench cv. Local breed Alyab. Abu sa-
bein and Sorghum sudanense CF S
H 30. Garawia.

Seed rate:

The seed rate used for Abu sabein was
20 kg per fadden and 4 kg per fadden
for Garawia.

Sowing methods:

Two different Sorghum varieties (Abu
sabein and garawia), four plots each
, were broadcasted on ridges (0.7m

between ridges) and all over the flat
plots. A hand fork was used to cover
the seeds. The effective sowing date is
at the first irrigation which was given
immediately after sowing. Subsequent
irrigations followed.

Fertilizer application:

Urea (46% N) was applied as source
of Nitrogen at 77 kg per fadden in two
equal doses, applied over the plots at
the second and fourth waterings, at
200 g / plot per dose.

Determination of reference evapo-
transpiration in mm /day

The computer software (CROPWAT),
designed by FAO-Penman- Mon-
teith approach (Smith et al (1991),
was chosen to compute the reference
evapotranspiration (ETo) in mm/day
for each month of the growing sea-
son .Meteorological data taken from
Shambat Meteorological Observatory
station were entered as input data.
The first season started at November
, through December to early January,
for (70 days) using the following ETo
data (6.15, 5.30, 5.91 mm/day) re-
spectively . The second season started
on November through December, to
early January for (70 days) using the
same ETo data ( 6.15,5.30 5.91 mm/
day), respectively, table (1).
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Technology Sudan - Kuku - for two
consecutive seasons. (2010 Nov -
2011-Oct 2012). The study area lies in
Khartoum North. latitude 15.40 N lon-
gitude 32.32 E and altitude 380 meters
above sea level a (sl). (Oliver 1965).
The soil of the experimental site is clay
(fine montmorillonite, hyper thermi-
dentic chromusterts. Initial chemical
and physical characteristics of the soil
(0-60 cm) were collected from the ex-
perimental site. The soil recorded Ece
above 4.4 ds / m slightly saline soil.
The climate of the locality is tropical
semi-arid with low relative humidity,
maximum temperature is about 40 0C
in summer and 20 Oc in cool season
but night temperatures are lower (Oli-
ver, 1965). The mean annual rainfall is
about 160 mm. However, there is con-
siderable fluctuation in annual rain fall
Table (1) Crop coefficient :

from year to year (Adam, 2005).

Statistical Analysis:

The data were analyzed by the analy-
sis of variance (ANOVA), then the
means comparison was made by the
LSD. The analysis were conducted us-
ing the MSTAT program.

The experimental field layout:

The experimental field used had
a total surface area of 1280 m2 di-
vided into 64 plots each 20 m2 (4*5
m). These were divided into two sub-
plots each having 32 plots, for two
soil preparation methods (ridged and
flat) each (32 plots) divided into two
sub-sub plots each having 16 plots,
sub-sub-plots were divided into four
irrigation intervals ( 7-10-14-21 days),
each replicated four times .

Crop growth stages

(Initial stage (20days

Development stage
((30 days

Maturity stage
((20 days

Crop coefficient /Kc | 0.3 °

1.01,0.62,0.38 1.02

crop wat 8
Soil sampling

A screw auger was used to take sam-
ples at (0-10),( 10-20),( 20-30), (30-
40)-(40-50-) -(50-60) cm.

Land preparation:

The experimental first
ploughed to a depth of 30cm-followed

arca was

by disc harrowing and adequate level-
ing, and ridging (furrow width 70cm)
for only 32 plots, the other 32 plots
were leveled to flat, a buffer zone of
150 cm separated the ridged and flat
plots, and a buffer zone of 70 cm be-
tween different irrigation
plots.

interval
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happens the amount of water avail-
able for plants uptake decreases and
plants exhibit poor growth and wilting
even though the soil is not dry. For-
age production and consumption in
Sudan is increasing over time due to
the increasing rate of livestock popu-
lation (140 million head) (Ministry of
Animal Resources, 2007). The main
forage crops produced in the country
were Abu sabein Sorghum bicolor L
Moench cv constituting about 43%
of the total annual yield occupying an
area of 70 thousand hectares . No won-
der if forage sorghum can be produced
in all types of soils as it is tolerant to
salinity and sodicity. Sorghum (Sor-
ghum bicolor L.Moench) is a crop of
world —wide importance. The tremen-
dous increase in demand for animal
products has led to great expansion
in the area allocated for fodder crops.
Sorghum is the most important irrigat-
ed forage crop in the Sudan. The tradi-
tional sorghum cultivar (Abu Sabein)
is the most important cultivar grown
for forage in the Sudan. In Khartoum
State, it represents more than 60%
of the total area cultivated. Accord-
ing to the statistics of the Ministry of
Agriculture in 2009, the area cropped
with fodder crops in Khartoum State
was estimated at 200000 fed., in the
River Nile and Northern States for
the same year, 55000 and 29000 fed

respectively. Research efforts aiming
at developing improved forage types
were very few. The seed of all forage
sorghum hybrids currently in use are
imported. Four hybrids were tested
and released by Agricultural Research
Corporation. (Mohammed , 2007), and
the improper cultural practices, sow-
ing methods , irrigation intervals and
nitrogen fertilization properly used by
many farmers in the country. Forage
sorghum has not reached its required
level of production both in qual-
ity and quantity . Recent studies were
focused on improving sorghum forage
both quantitatively and qualitatively.

The objectives are:-

To determine the best irrigation inter-
val under the treatment conditions.

To investigate the effect of two soil
preparation methods coupled with
four irrigation intervals on the perfor-
mance of two sorghum forage crops in
saline soil.

3- To study the effects of the different
treatments on growth parameters par-
ticularly the root depth.

MATERIALS AND METHODS:
The study was conducted at the Dem-
onstration Farm: College of Animal
Production Science and Technol-
ogy. Sudan University of Science and
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Introduction

Saline soils occur on both banks of
the White Nile within the arid and
semi-arid regions. Most of the salt
accumulations occurred at soil depth,
of 0.3 -0.6 meters, top—soil salinity
rarely occurred. (Nachtergaele,1976).
Khartoum State is an important area
for fodder production to satisfy the re-
quirement of increasing animal num-
bers for meat and dairy products, the
demand for which is continuously
increasing due to normal population
growth and mass immigration of ru-
ral communities to the capital towns
and other settlements. In addition to
this, a remarkable activity for cattle
and sheep for export has resulted in
increasing the area of fodder crops.
Irrigation cost and management, no
doubt, plays an important role for the
production of fodder crops. The area
under Abu Sabein is estimated to be
about 6300 ha (15000 Fadden) / year,
(Abu Swar., 2005). This fodder is usu-
ally cut and transported to dairy ani-
mals, fattening or export animals be-
fore their journey abroad. This fodder
is usually consumed as fresh matter.
The fodder is a rich source of nutrient
containing 5% crude Protein and 55 %
total digestible nutrient ( Osman et al
1968 ).

A series of experiments started since

1975 and continued to 2005, to give
complementary information relating
crop productivity to irrigation level
and variation to climate (Saeed, and
EL.Nadi, 1988). Most of the salt af-
fected soils of Sudan have a relatively
low nutrient content. The Potassium
(K) content is considered adequate
but sodium bicarbonate and extract-
able Phosphorus are deficient for most
important agricultural crops, (Mustafa
1986). Response of barley to water
stress at different growth stages at
various levels of soil salinity resulted
in significant (P<0. 05), variations in
both the above ground and root dry
weights between different treatments
at each sampling data. In addition, the
interaction between level of salinity
and water stress was also significant
(Al khafaf, et al., 1990). It is not al-
ways possible or practical to eliminate
all salt from the soil, but managing
the soil may reduce salt effects. The
most effective way of using saline
land and saline water is to use tolerant
plants. The choice of tolerant crop is
essential for successful crop produc-
tion (Rastegari, and Farahangisabet,
2006). Crops differ in the ability to
tolerate salt accumulation in soils, but
if levels are high over (16 ds/m) only
tolerant plants will survive. As salts
accumulate in the soil, soil solution
osmotic pressure increases. When this



THE INTERACTION OF WATER INTERVALS AND SOWING

The Interaction of Water Intervals and Sowing Methods on Fodder
Sorghum Root Depth under Saline Conditions

Aidaroos.S, A1, ELmahdi. E.A2 , Dagash. Y I2
College of Science and Technology of Animal Production, Sudan University of 1-
.Science and Technology, Khartoum North, Kuku, Sudan
2-College of Agricultural Studies, Sudan University of Science and Technology,
.Khartoum North, Shambat, Sudan

A field experiment was conducted during the period from November (2010) to
early January, (2012), in two consecutive seasons, in the demonstration Farm of
the College of Animal Production, Sudan University of Science and Technology,
at Kuku, to study the performance of two Sorghum Cultivars (Sorghum bicolor)
“Abu 70” and (Sorghum Sudanese) “Garawia” on a saline soil under four irrigation
intervals 7-10-14-21 days, on two different soil preparation methods (ridged and
flat). Irrigation water supply was from domestic water supply net work. Soil sam-
ples and irrigation water samples were analyzed chemically to determine the actual
soil and irrigation water salinity degree, the average Ece and Ecw, were found to
be 4.4 / ds/m, 0.285/ds/m for soil and irrigation water respectively. The treatments
were arranged in a Randomized Complete Block Design (RCBD), with four repli-
cations, with an area of 4*5 =20 m2, the data were subjected to statistical analysis
using, MSTAT, Computer program. Calculation was done to determine the amount
of crop water requirements in (m3) per plot, the application of irrigation water
was measured by a 2 inch flow meter. The root depth was taken 70 days after
sowing. The main parameter was the root depth. The crop factor (kc) was taken us-
ing CROP WAT Program .based on Penman Monteith equation for Khartoum area.
The highest value for calculated Eto (Penman Monteith) was during the developing
and maturity stage. The values ranged between: (6.99, 6.08, 5.29) mm/ day. This
trend was similar for the values of crop factors (kc), which ranged between (0.3 to
1.02). The results revealed a significantly different root depth at 7,14,21 days than
10 days in the first season. In the second season the result showed the effect of 21
days interval. The ridged method gave significant differences in the second season.
The longer intervals gave the deepest roots on different soil preparation methods in
the two seasons. The two varieties scored significant differences , Abu 70 showed
deeper roots in the first season, and Garawia in the second season. Garawia showed
significant differences roots depth on ridged method in the first season. Abu 70
within the two methods of soil preparation methods in the second season. Abu 70
scored deeper roots on flat method at 7 days interval. Garawia under different ir-
rigation intervals and methods of soil preparation methods.

Keywords: Rooting, root length, Sorghum bicolor root depth
Corresponding author: Sayed Aidaroos. Email: sayedaidaroos@gmail.com
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Live performance and carcass characteristics

Table 4. Internal organs of different exotic broiler breeds under Sudan con-
ditions.

Dietary treatments
Parameter Arbor acres Hubbard Ross 308 | SEM +
Absolute wt of liver 30.00+3.00 37.33t6.11 | 38.67+5.51 | 2.92
Relative wt of liver 2.41+0.07 2.60£0.77 | 2.59+0.18 | 0.26
Absolute wt of gizzard 21.33£3.51 27.00£3.46 | 25.00£3.46 | 2.01
Relative wt of gizzard 1.71£0.22 1.84+0.14 | 1.68x0.09 | 0.09
Absolute wt of heart 7.67+0.58 8.33£0.58 | 9.67+2.08 | 0.75
Relative wt of heart 0.62+0.01 0.57+0.06 | 0.64+0.08 | 0.03
Length of Intestine +54.24 185.67 161.67 164.67 21.24
+22.23 +25.01

Values are means of 3 replicates per treatment.

®Means + SD with different superscripts in the same row are significantly differ-
ent (P<0.05).

SEM: Standard error of the means from ANOVA d.f 6
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Fig. 1. Growth curve of different broiler strains
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Table 3. Carcass characteristics of different exotic broiler breeds under Su-

dan conditions.

Different strains

Arbor acres Hubbard Ross 308
+
Parameter
SEM

Live body weight 1714.00 2003.33 1850.00
Dressing % on hot base 1.37+72.44 +3.97 73.28 +8.13 80.54 | 3.05

a . b c
Absolute wt of Abdominal fat +1.1539.67 Y,++ %+ ©30.00 + \2.7..00 0.61
Relative wt of Abdominal fat YT 23.20 °£0.242.06 *+0.121.82 | 0.12

Y4,Y4+° 380.00 ©382.00 a464.67 21.86
Absolute wt of breast oA, 4+ ) ras
Relative wt of breast +4.26 30.81 +4.40 26.17 +2.7431.35 | 2.24

+3.03 8.48 +3.93 8.27 8.15 1.77
Meat bone ratio of breast +1.88
) V, Y+ 188.67 YY,V.1b 198.67 222.67 5.29

Absolute wt of thighs 1, iv4a
Relative wt of thigh 15.23+0.99 13.76+2.77 15.04+1.38 | 1.08
Meat bone ratio of thigh 5.19+1.21 3.84+0.77 3.08+1.54 0.70
Absolute wt of drumsticks 158.00+38.16 185.33+25.00 | 208.67+6.43 | 15.36
Relative wt of drumsticks 12.73£2.92 12.86+£3.29 14.1011.41 1.54
Meat bone ratio of drumsticks Etx P2 44 Y2302 Yexa342 | 0.18

Values are means of 3 replicates per treatment.

®Means + SD with different superscripts in the same row are significantly differ-

ent (P<0.05).

SEM: Standard error of the means from ANOVA d.f 6.




Kg, Manganese 1.200 mg/Kg, Cobalt
4.0 mg/Kg, lodine 20.0 mg/Kg, Se-

Live performance and carcass characteristics

lenium 4.0 mg/Kg, Anti-oxidant Add-

Table 2. Live performance of different exotic broiler breeds under Sudan

ed, Phytase Added, Mould inhibitor
Added, Salinomycin 1200 mg/kg.

conditions.
Different strains

Parameter Arbor acres Hubbard Ross 308 SEM +
Initial body weight ®+1.4136.50 +0.8136.23 2+1.6245.27 0.76
wk 0-3

Feed intake 816.08+67.61 904.98+111.49 914.29+70.89 | 49.47
FCR +0.03 1.46 +0.21 1.53 1.42+0.03 0.07
PER +0.07 3.00 +0.38 2.89 +0.07 3.07 0.13
wk 4-6

Feed intake 3117.20+253.06 | 3061.90+486.58 | 3123.20+269.60 | 203.71
Body weight gain 1060.87+147.49 | 1075.33+54.04 | 1172.34+59.56 | 56.00
FCR +0.24 2.96 +0.312.84 2.66+0.09 0.13
PER +0.14 1.69 +0.20 1.77 +0.07 1.87 0.08
wk 0-6

(Live body W. (g/bird 1658.68+119.37 | 1706.53+94.48 | 1860.35+93.57 | 59.56
(Feed intake (g/bird 3933.30+251.32 | 3966.90+596.45 | 4037.50+335.98 | 243.08
(Body weight gain (g/bird | 1622.18+119.38 | 1670.30+93.77 | 1815.08+93.18 | 59.37
(FCR (g feed /g Bwt gain +0.08 2.43 +0.27 2.37 +0.07 2.22 0.10
PER (Bwt gain/protein +0.07 1.99 +0.22 2.05 +0.07 2.17 0.08

(consumed

Values are means of 3 replicates per treatment (10 bird\replicate).

SEM: Standard error of the means from ANOVA d.f 6.
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Table 1. Composition and calculated analysis of broiler starter and finisher diets.

Diets
% ,Ingredients Starter Finisher
Sorghum 64 70
groundnut cake 24 16.5
Wheat bran 1.19 3
"Broiler Super concentrates 5 5
Lime stone 1.25 1.17
Dicalcium phosphate 0.12 0.00
Vegetable oil 3.25 3.29
Salt 0.30 0.30
Lysine 0.13 0.10
Methionine 0.16 0.04
Choline 0.20 0.20
Enzymes 0.20 0.20
Mycotoxin binder 0.20 0.20
Calculated analysis
(ME (kcal/kg 3172 3194
%CP 22.9 20.10
%Crude fiber 4.22 3.88
%Ether extract 6.93 6.59
%Ca 1.00 0.90
%Available phosphorous 0.45 0.42
%Lysine 1.10 1.01
%Methionine 0.58 0.44
%Methionine + Cystine 0.79 62 .0

*Cp 35%, ME 1900 kcal/kg, C.fiber
3.0%, EE 3.0%, Ash 33%, Ca 6.5%,
Av. P 6.5%, Lysine 11%, Methionine
4.2%, Methionine+Cystine 4.5%. Vi-
tamin A 250000 IU/Kg, Vitamin D3
50000 IU/Kg, Vitamin E 500Mg/Kg,
Vitamin K3 40 Mg/Kg, Vitamin B1/
Thiamin 20 Mg/Kg, Vitamin B2/ Ri-

boflavin 100 Mg/Kg, Niacin Vitamin
PP 600 Mg/Kg, Pantothenic acid/
Vitamin B3 160 Mg/Kg,Vitamin B6/
Pyridoxine 30 Mg/Kg, Vitamin B12
300 Mcg/Kg, Biotin/Vitamin H 1000
Mcg/Kg, Choline 7000 Mg/Kg, Fo-
lic Acid 15 Mg/Kg. Copper 300 mg/
Kg, Zinc 1.100 mg/Kg, Iron 600 mg/
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some studies showed that environ-
mental temperature has great effect on
carcass composition and meat yield.
The female chicken characterized by
having more fat, breast meat and skin
weight compared to male chicken at
higher temperature (Howlider and
Rose, 1989 and Tawfik et al., 1989).
Relative weight of abdominal fat was
significantly (P< 0.05) higher in Arbor
Acres compared to Hubbard and Ross
308. This result is in agreement with
Kosarachukwu et al. (2010), who re-
ported higher abdominal fat for Arbor
Acres compared to Ross and Anak
strains. Meat bone ratio of drumsticks
was significantly (P< 0.05) higher for
Ross 308 compared to Arbor Acres.
Internal organs of different exotic
broiler breeds showed no significant
differences.

Conclusion:

According to the findings of the cur-
rent study, it could be concluded that
Ross 308 showed better performance
and low abdominal fat compared to
Arbor Acres and Hubbard. Therefore,
on the basis of overall body weight
gain, FCR and PER, Ross 308 are pre-
ferred to Arbor Acres and Hubbard.
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FCR and PER of Ross 308 during
starter (0-3wk) phase were superior by
12.03, 14.51, 2.74 and 2.33%, respec-
tively when compared to Arbor Acres.
During the same phase body weight
gain, FCR and PER of Ross 308 were
improved by 8.03, 7.19 and 6.23%,
respectively versus Hubbard. During
growing period (4-6wk) body weight
gain, FCR and PER were improved by
10.51, 10.14 and 10.65%, respectively
when Ross 308 compared to Arbor
Acres. Moreover body weight gain,
FCR and PER of Ross 308 exceeded
Hubbard by 9.02, 6.34 and 5.65%, re-
spectively. Overall body weight gain,
FCR and PER of Ross 308were bet-
ter by 11.89, 8.64 and 9.05%, respec-
tively compared to Arbor Acres. Like-
wise body weight gain, FCR and PER
of Ross 308 were better by 8.67, 6.33
and 5.85%, respectively than that re-
corded by Hubbard. The current find-
ings are coincided with Hoffmann
(2005) who argues that the genetic
base of most commercial breeds is the
same. The improved body weight gain
of Ross 308, probably due to higher
feed intake, sex, environmental con-
ditions and genotype which may dif-
ferently influence the body weight of
different broiler strains (Korver et al.,
2004). The present results are in agree-
ment with Hossain et al. (2011), who
found similar variations in rearing dif-

ferent strains. They owed body weight
variation of two individual birds to
genetic variation of the strains. The
more weight gain of Ross 308 broiler
strain might be due the high initial live
weight versus Arbor Acres and Hub-
bard. The high initial live weight re-
sulted in high feed intake. Similarly,
Smith et al. (1998) reported that strain
and sex can affect feed intake and feed
conversion ratio. On the other hand,
in contrast, body weight gain and feed
intake of ISA Vedette were signifi-
cantly higher than in Arbor Acres and
Hybro (Sarker et al., 2001). Hossain et
al. (2011) owed the poor performance
and reduced feed intake of the broiler
strain (MPK) to the adverse environ-
mental impact. In this study Arbor
Acres and Hubbard supposed to be
less heat tolerant than Ross 308 which
may reduce their feed intake and other
performance parameters.

Table 3. and Table 4. Show the in-
fluence of different exotic breeds on
carcass characteristics and internal or-
gans, respectively. Relative weight of
breast was not significantly (P>0.05)
different for the different breeds. This
finding coincided with Vieira and
Moran (1998) found no difference in
carcass yield of different breeds. How-
ever, Fernandes (2013) reported sig-
nificantly higher breast yield for Hub-
bard versus Arbor Acres. Moreover,
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isonitrogenous according to nutrient
specifications recommended by na-
tional research council (NRC.1994).
The composition of starter and finisher
diets is shown in Table 1.
Management:

The birds reared according to Ethical
Treatments of Animals stated by the
Department of Animal Production.
The chicks were raised in 1x1 m pens
on wood shavings litter. The birds had
continuous access to feed and water.
Continuous lighting was provided
throughout the experimental period by
a combination of natural and artificial
light. Artificial light was provided by
incandescent bulb lamps of 100 watts.
Before allotting the chicks, the house
was carefully cleaned and disinfected.
The birds were vaccinated via mix vac-
cine (IB+ Newcastle clone) at 5 days
of age, and were vaccinated against
infections bursal disease (Gumboro)
at 17 days of age, and duplicated the
doze at 25 days of age, finally the
chicks were vaccinated via Newcastle
(clone) at 32 days of age.
Experimental procedure:

Feed intake, live body weight and body
weight gain were determined weekly
on a pen base. Mortality was recorded
daily as it occurred. Feed conversion
ratio (FCR) was calculated as a ratio
between feed intake and weight gain.

While protein efficiency ratio (PER)
was calculated as weight gain per
protein consumed. At the end of the
experiment, two birds per pen were
randomly chosen, fasted for an over-
night (except for water) and weighed.
The birds were manually slaughtered
via Halal method following Islamic
rites. Dressing% was calculated as
dressed weight per live body weight.
Carcass cuts and internal organs were
expressed as the percentage dressed
weight.

Statistical analyses:

Data were analyzed in a completely
randomized design using the general
linear model (GLM) procedure of SAS
version 9.0 for windows (SAS Insti-
tute, 2003). Mean values + standard
deviation (SD) are reported. Means
with significant differences were com-
pared by Duncan’s multiple range tests
(Steel and Torrie, 1980).

Results and discussion:

Live performance of Arbor Acres,
Hubbard and Ross 308 is presented
in Table 2. and Fig.1. Initial live body
weight was significantly (P< 0.05)
higher for Ross 308 compared to Ar-
bor Acres and Hubbard. On the other
hand there was no significant (P>0.05)
effect of the three breeds on all other
live performance parameters. How-
ever, feed intake, body weight gain,
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Introduction

Broiler growth rate and meat yield
in response to genetic progress has
experienced enormous development
since the 1950s (Havenstein et al.,
2003a, b). The growth rate of broil-
ers is mainly influenced by feed intake
and metabolism; so, the heat produc-
tion is elevated (Sandercock et al.,
1995). Yalcin et al. (1997) showed that
body temperature of the normally fed
broilers increased with ambient tem-
perature. Furthermore, broiler perfor-
mance depends on their adaptability to
the climatic stresses, such as, tempera-
ture and relative humidity which may
depress the production potentials and
livability of the fast-growing broiler
strains (Zaman et al., 2015).
Hartmann (1990) found interactions of
stocks with ambient temperature. The
exotic breeds may not maintain their
superiority at high ambient tempera-
tures as a consequence of the inter-
action between genotype and climate
(Yalcin et al., 1997). The fast-growing
commercial broilers suffered more
than slow growth ones. It has been
suggested that fast-growing broilers
have more internally generated heat
to dissipate (Chwalibog and Eggum,
1989). Hruby et al. (1996) found that
high environmental temperature nega-
tively influenced growth of male broil-
ers more than that of female. This may

due to higher protein growth of males
and higher sensitivity to restrictive
factors of growth during the rearing.
Hence, Hruby et al. (1996) suggested
body protein as growth indicator be-
cause of variation in moisture content
of the body and the effect of nutri-
tion and environmental temperature
on carcass fat content. Owing to the
previous findings, the objective of the
current study was to evaluate perfor-
mance and carcass characteristics of
Arbor Acres, Hubbard and Ross 308
under Sudan hot condition.

Materials and methods:

The site and experimental birds:

This experiment was conducted at the
experimental poultry premises (open-
house system) of Faculty of Agricul-
tural Technology and Fish Sciences,
University of Elneelain, Jebal-Awlia,
Khartoum south. The ambient tem-
perature was 37-40 °C through six
weeks experimental period. Ninety
day-old unsexed broiler chicks of 3
breeds (Arbor Acres, Hubbard and
Ross 308) were purchased from com-
mercial hatcheries. The average initial
weights of Arbor Acres, Hubbard and
Ross 308 were 36.50 +1.41 g, 36.23
+0.81 g and 45.27 +£1.62 g, respective-
ly. Each breed was randomly assigned
to 3 pens with 10 chicks per pen. Start-
er (0-3 wk) and finisher (4-6 wk) diets
were formulated to be isocaloric and
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Live performance and carcass characteristics of
exotic broilers breeds under Sudan conditions

Mohamed Elamin Ahmed and Talha Elsadig Abbas
Department of Animal Production, Faculty of Agricultural
Technology and Fish Sciences, Alneelain University, P.O.

Box 12702, Postal Code 11121, Khartoum, Sudan.

This study examined growth performance, carcass characteristics and in-
ternal organs criteria of 3 exotic broiler breeds (Arbor Acres, Hubbard and
Ross 308) under Sudan condition. The chicks of each breed were randomly
assigned to 3 pens with 10 chicks per pen. Birds were received starter feed
(0-3 wk) and finisher feed (4-6 wk). Data were analyzed using completely ran-
domized design. The results depicted that initial live body weight was signifi-
cantly (P<0.05) higher for Ross 308 (45.27 £1.62 g) compared to Arbor Acres
(36.50 £1.41 g) and Hubbard (36.23 £0.81 g). Overall body weight gain, FCR
and PER of Ross 308were improved by 11.89, 8.64 and 9.05%, respectively
compared to Arbor Acres. Correspondingly Ross 308 recorded superior body
weight gain, FCR and PER by 8.67, 6.33 and 5.85%, respectively versus Hub-
bard. The results revealed significant (P< 0.05) decreased in relative weight of
abdominal in Hubbard and Ross 308 compared to Arbor Acres. Accordingly,
it may concluded that Ross 308 perform well under hot conditions.

Keywords: Exotic breeds, Broiler, Performance, Carcass.
Corresponding author: Mohamed Elamin Ahmed. Email: moha_ 555@hot-
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Instruction to Authors

Journal objectives:

e Deepening and enriching scientific research.

e Spreading inherent knowledge and scientific research results to researchers
inside and outside Sudan.

e To communicate effectively with the local communities and service their
issues .
The Journal of Agricultural Sciences is a refereed scientific biannual journal
that publishes high quality and original research papers, newsletters, review
Articles and scientific notes concerning the different fields of Agriculture
General Format:-
Papers should typed be using font 14 typed on one side of an (A4) paper with
3cms margins on all sides. Three copies in addition to a (CD) (upon final ac-
ceptance of the work) should be submitted.
The paper should be designed as follows:-
Title page:-
Title page is a separate page before the text.
Title page should be provided with the following information.
Title: should be concise and indicative. Avoid abbreviations and formulate
where possible.
Author‘s(s) name and affiliation:-1
Indicate the given name and family name clearly. Present the author‘s/s af-
filiation address and e-mail address below the name.
Abstract: The Abstract should state the purpose of the study, the major re-
sults and conclusions and should not exceed 300 words.
Introduction: State the objective of the work and provide an adequate back
—ground and avoid a detailed literature survey.
Materials and Methods: Should be informative with particular attention to
the design, analysis and statistics.
Results and Discussions: Should be clear and concise, Avoid reproducing 1
information already in the table. Discussion should indicate clearly the sig-
nificance and implications of the results of obtained.
References:- Every reference cited in text should appear in the reference
list. Only published or in press articles or books may be cited.
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