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This paper for school libraries, defined. Objectives of educational, which is
in preparation and care of the individual from all aspects, mainly related to
teaching individuals how to behave in social situations different, or

facilitate a process of interaction with the social environment that arises,

and therefore education means human behavior and development and
acquires the student through frequenting the library and use.

The problem of the study are as follows:

1. There are no administrative supervision oversees the libraries where he
stopped the development of school libraries department, headed by the
Ministry of Education in 1981.

2. Sudan's lack of school libraries and existing ones is very weak.

3. There are no jobs to full-time school librarians and there are no training
courses for teachers in the field of libraries.

The top scorer of the study:

1. Establishment and the introduction of school libraries and development
strategies within the Ministry of Education.

2. The announcement of the school library project in earnest.

3. Emphasize that school libraries an important pillar of the school
curriculum.

The paper also dealt with the educational goals of the school library in
childhood and adolescence, and its educational, social and recreational
activities global popularity, has The project was aimed at all states of the
Sudan nine at the time, and | remember that the project select the period from
September 1992 until the end of November 1992 the state's North, however,
that this project was nowhere to be found only in one school in a local Old
Dongola (Library Martyr Obeid seal school Omntjo Secondary School For
Girls.) The draft Libraries Endowment for schools, which was adopted by the
Ministry of Education and guidance Northern State did not benefit him only a
few schools, because the conditions of some of the bystanders were an
obstacle
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The study was carried out during three years (1994-1996),

A nested design with four replications was used for the study of extent of
variability. The experiment included 20 guar lines, made up of 10
indeterminate and 10 semi-determinate lines with raised height to first pod
evaluated. These lines were used to study the extent of variability in yield,
yield component and some morphological characters including height to
first pod. . The association between the different characters were
determined over the two seasons 2005 / 2006. Grain yield / ha had strong
positive genotypic and phenotypic association with some of its
components namely: vyield / plant and pods / plant and with height to first
pod. However, negative associations were detected for 1000-seed weight
with seed yield / ha and per plant as well as with pods / plant and height to
first pod and were also detected for pods / plant with seeds / pod and for
seeds / pod with 1000-seed weight at genotypic level.

The gene action analysis for height to the first pod, indicated the
prevalence of two major genes with epistatic interaction, partial dominance
and additive effect, thus giving a ratio of 1AABB: 8AaBb, Aabb, aaBb:
6AABDb, aaBB, AaBB, AAbb: laabb.

INTRODUCTION
Guar (Cyamopsis tetragonoloba(L.)Taub) is a diploid species (2n=2x=14)
(Purseglove, 1981) which belongs to the family Fabaceae.It is a coarse
upright bushy, drought tolerant nitrogen fixing annual legume. It has

acquired an economic and industrial importance after the discovery of the
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gummy substance (galactomannan) in its seed endosperm, which is used in
many food and industrial products (Whistler and Hymowitz, 1979;
Thomas, et al.,1980 and Guar et al., 1983).

Guar seed consists of 14.0- 17.5% hull, 35- 42%
endosperm and 43- 47% germ (Sabah Elkhier, 1999). It is a multipurpose
crop, with wide range of uses. The young pods are eaten as vegetable and
seeds are used as cattle feed in India and Pakistan. It is also used as green
manure. Galactomannan gum contained in the endosperm is a water
soluble gum that produces smooth, light-colored, coherent and elastic film.
It has many food, medicinal and industrial uses( Vietmeyer, 1986; Ahrens
et al.,1991; Londin et al.,1992; Tabahashi et al., 1993; Bhardwaj et al.,
1994 and Sabah Elkhier, 1999).Moreover, the by-product of gum industry,
which is composed of seed coat and germ, is very rich in protein (42%)
and is used for feeding livestock including poultry.

Demand for guar has gradually increased now adays. The demand
for guar specially in the food industry, is expected to double in the next
decade (GUARCO, 1998 and GUARCO, 2000)

Guar is presently grown in many parts of the Sudan as

a rain- fed and irrigated crop. The average seed yield in the Sudan is 714-

1190 kg/ha under rain and 1190-2023 kg/ha under irrigation which is

higher than the yield of some producing countries, this indicating the
relatively good prospects of guar in the Sudan.

Inspite of its importance, guar has received little attention in the

Sudan. Knowledge about assessment of seed yield and its components as
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well as quality characters under Sudan conditions is scanty (Sabah Elkhier,
1999). In addition, lack of cultivars that are suitable for mechanical
harvesting represents a major factor that limits the expansion of
commercial production in the Sudan.

The objectives of this study was to study the associations between seed
yield, yield components and height to first pod in two types of guar lines

(indeterminate and semi- determinate).

REVIEW OF LITERATURE
2.1.3. Correlations between the different characters:

Associations between the different characters are measured by the
correlation coefficient, that gives an indication of the degree of this
relation. Yassin (1973) attributed it to developmentally induced
relationships between components that were only indirectly the
consequence of gene action. Also, Gill (1991) attributed the genetic
correlations to pleiotropy and / or linkage. In pleiotropy the same gene
determine the expression of more than one character and correlation here is
unbreakable. However, the correlations arising from linkage are transient
and can be manipulated. Correlation among traits could be utilized to
enhance the rate of response to selection in primary traits (Moll and
Stuber, 1974; Gill and Randhawa, 1975). The genotypic correlation among
characters of which selection is practiced may have important implication
in breeding procedures and programmes for any crop improvement

(Pandey and Gutton, 1975). The determination of yield structure of a crop
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and interrelationships among yield and its components are essential; this is
because breeding for increasing yield per se is difficult due to low
heritability and high environmental effects.

Genotypic and phenotypic correlations:

In guar (Mital and Thomas, 1969 and Brindha et.al.1997) and
soybean (Surlan, 1987), genotypic correlation coefficients were generally
found to be parallel with and slightly higher than their respective
phenotypic correlation coefficients.

Different patterns of associations among yield components were
observed (lbrahim, 2001 and Mohammed, 2002). Mathur and Mathur
(1997) indicated that yield components were positively correlated with
each other and with seed yield. In addition, they indicated that clusters and
pods / plants were the main yield components. Pods / plant were
negatively associated with 1000-seed weight (Stafford and Seiler, 1986).
This might impairs progress of breeding selection for yield components.
Similar results were obtained by Mital and Thomas (1969) and Tikka
(1975). Similarly, Singh and Sharma (1964) reported positive but non-
significant correlation between these two characters. In addition, they
detected negative association between seed / pod and 1000-seed weight.
However, Elsayed (1999) found that the number of seeds / pod had
significant positive genotypic association with 1000-seed weight, while it
had non-significant positive phenotypic one. Elsayed (1999) detected
significant negative association between seeds / pod and pods / plant.
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In guar, seed yield was found to be significantly and positively
associated with pods / plant (Singh and Sharma, 1964; Mital and Thomas,
1969; Mital et.al. 1971; Dabas et.al. 1982; Bhardwaj et.al. 1981; Sohoo
and Bhardwaj, 1985; Vahidy and Yousufzai, 1991; Elhassan, 1993 and
Mohammed, 2002). Ibrahim (2001) recorded positive association of seed
yield with seeds / pod. Similar finding was reached by Mohammed (2002)
in one season.

Johnson et.al. (1955b), reported that negative genotypic association
among characters selected for in a breeding programme may result in a
reduction in the rate of improvement for some of the characters in
comparison to improvement that might be obtained if correlations were
positive or non-existent. Moreover, Sharma (1988) stated that linkage
disequilibrium arising from repulsion phase (i.e. negative correlation)
result in that selection for a desirable character would automatically results
in selection for linked undesirable trait and hence may mimic heterozygote
superiority, pull down heritability estimate of complex characters but not
necessarily its components and exert physiological limits. However,
negative correlations would disappear in the absence of selection pressure
and can be broken by repeated hybridization between random individuals
or preferably between selected ones (Sharma, 1988).

In guar, negative genotypic association for seed yield with 1000-
seed weight was detected (Mohammed, 2002). Similar negative
association at genotypic level was detected by Elsayed (1999) at one site.

However, at the other site he detected positive phenotypic association
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between seed yield and 1000-seed weight. Ibrahim (2001) obtained

negative correlation between seed yield and height to the first pod.
MATERIALS AND METHODS

Twenty guar lines were evaluated at — Shambat — for two
consecutive seasons (2005/06 and 2006/07). These lines have been
developed at the Department of Agronomy, Faculty of Agriculture,
University of khartoum by Dr. Abdelwahab Hassan Abdalla. They belong
to two types of growth habit. Ten have an indeterminate growth, which is
characterized by pod setting at the first internode, and ten have a semi-
determinate growth, which sets pods at the sixth internode along the stem.

A nested design with four replications was used to execute the
experiment, with growth habit as main plot and the ten guar lines
belonging to it been nested within it. Each genotype was grown in four
ridges 5 meters long in both seasons. Intra and iner row spacing were 30
and 70 cm, respectively, in both seasons. Five seeds were sown per hole
and then plants were thinned to three per hole two weeks after sowing and
to two per hole three weeks after sowing in both seasons. Sowing was on
18th August in 2005 and 16™ August in 2006. The irrigation was applied at
an interval of two weeks (12-14 days) in both seasons. The crop received 8
irrigations in both the first and the second season. In each season hand
weeding was carried out twice, 2 and 4 weeks after sowing. The crop was
treated against white ants (termites) using Dorospan every three to four
weeks. Data were collected on seed yield and its components as well as
height to the first pod.
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The collected data in each season were subjected to analysis of
variance, according to the method described by Gomez and Gomez (1984).
The genotypic and phenotypic correlation coefficients between pairs of
different characters were determined, according to the formula suggested
by Miller et al. (1958). Covariance analysis among the different characters
in this study was carried out following the same procedure as the variance
analysis for the randomized complete block design. The estimated
genotypic and phenotypic covariances were then used for the computation
of the genotypic and phenotypic correlation coefficients between pairs of
different characters under study for both seasons using the formula
suggested by Miller et al. (1958) as :

rg = dgxy / N &’gx. &gy

rp = dpxy / N &px . 8°py
where :

rg and rp = the genotypic and phenotypic correlation coefficients,
respectively .

d’gx and 6°px = the genotypic and phenotypic variances of character

&gy and 6°py = the genotypic and phenotypic variances of character y.
Ogxy and Opxy = the genotypic and phenotypic covariances of the two
traits x and y, respectively.
RESULTS AND DISCUSSION
Correlation coefficients between seed yield, yield components and
height to first pod:
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Yield is a complex quantitative character, which depends on several
components and is highly affected by the environment. It is a
multiplicative product of these components as well as their interactions
with the environment. Accordingly, grain yield improvement can not be
achieved through intensifying selection for one or few of these
components, while ignoring others. Therefore,
determination of correlation coefficient, as indicators of the degree of

association between these characters, is useful in determining those

Table (1 ). Correlation coefficients for yield, yield components
and height to first pod in 20 guar (Cyamopsis
tetragonoloba L.Taub) lines evaluated in season 2005.

Character ~ Heightto ~ Number of Number of 1000- Seed  Seed
first pod pods/plant  seeds/pod  seeds yield vyield
weight /plant /ha (kg

(9) @) )
Height to 0.51** 0.05 -0.63**  0.45** 0.46**
fist pod
Number of  0.75** -0.07 -0.42** 0.96** 0.96**
pods/plant
Number of 0.2 -0.43** -0.23 -0.03  0.00002
seeds/pod
1000-seeds -0.82** -0.62** -0.60** - -0.39**
weight (g) 0.38**
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Seed yield  0.78** 1.00** -0.53** -0.62** 0.97**

Iplant (g)
Seed yield  0.76** 1.00** -0.46** -0.61** 1.00**

/ha (kg )

Phenotypic correlation coefficients above diagonal and genotypic
correlation coefficients below diagonal.
*, **Are the levels of significance at 5% and 1%, respectively.

Table (2). Correlation coefficients for yield, yield components
and height to first pod in 20 guar (Cyamopsis
tetragonolobal_.Taub) lines evaluated in season 2006.

Character Heightto  Number Number of 1000-  Seed  Seed

first pod of seeds/pod  seeds yield  vyield
pods/plant weight /plant  /ha (kg
(9) 9) )
Height to 0.78** 0.07 -0.68** 0.74** 0.74**
fist pod
Number of  0.95** 0.003 -0.46** 0.99** (.99**
pods/plant
Number of  0.15 0.02 -0.15 0.04 0.09
seeds/pod
1000-seeds -0.86** -0.78** -0.41** - -0.41**
weight (g) 0.49**
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Seed yield  0.96** 1.00** 0.08 -0.78** 1.00**

Iplant (g)
Seed yield 0.96** 1.00** 0.07 -0.78** 1.00**

/ha (kg )

Phenotypic correlation coefficients above diagonal and genotypic
correlation coefficients below diagonal.

*, **Are the levels of significance at 5% and 1%, respectively.

characters which are highly associated with grain yield and, consequently,
can be used as indicators in selection for yield. Furthermore, partitioning
the total correlation between the associated characters into genotypic and
phenotypic correlations exposes the hidden correlation between such
characters, and is thus useful in providing basis for planning and
evaluating an efficient breeding programme.

Yassin (1973) attributed the association between the different
characters to pleiotropy or linkage, while Adams (1967) attributed it to
developmentally induced relationship between components that were only
indirectly the consequence of gene action. Also, Gill (1991) attributed the
genetic correlation to pleiotrpy and / or linkage. In pleiotropy, the same
gene determines the expression of two characters and the correlation here
IS unbreakable. However, the correlations arising from linkage are
transient and could be manipulated.

Correlation coefficients between seed vyield, yield components
and height to the first pod, in the present study were presented in tables 1
and 2:-

(a) Associations among yield components and between them and seed

yield:
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In the present study, the estimated genotypic correlation
coefficients were generally parallel with and slightly higher than their
respective phenotypic ones. This conclusion was reached by many workers
(Mital and Thomas, 1969; Salih and Khidir, 1975; Brindha et.al. 1997;
Surlan, 1987; Katiyar and Singh, 1990; Abdel-Mula et.al. 1993; Fadalla,
1994; Badda, 1995 and Gasim and Khidir, 1998)

The association of grain yield / ha with other characters in this
study exhibited different patterns. The strong positive genotypic and
phenotypic associations with grain yield/plant in both seasons indicated
that grain yield / plant can be used as indicator in selection for grain yield /
ha. Also, grain yield / ha had strong association at both genotypic and
phenotypic levels and over both seasons with pods / plant which means
that pods / plant is the main yield component. This result is reached in guar
by many workers (Sanghi and Sharma. 1964; Mital and Thomas, 1969;
Mital et.al. 1971; Bhardwaj et.al. 1981; Dabas et.al. 1982; Sohoo and
Bhardwaj, 1985; Vahidy and Yousufzai, 1991, Elhassan, 1993 and
Mohamed, 2002). Therefore, pods / plant is the main yield component to
select for in a breeding programme. On the other hand, seed yield / ha
exhibited strong negative genotypic and phenotypic association with 1000-
seed weight over both seasons. The same result is reached by Mohamed
(2002). However Elsayed(1999) obtained negative genotypic association at
one site but at the other site he detected positive phenotypic one. These
discrepancies in sign and magnitude with this study could be attributed to

the environment. Johnson et.al. (1955), reported that negative genotypic
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association between characters selected for in a breeding programme may
result in a reduction in the rate of improvement for some of the characters
In comparison to improvement that might be attained if correlations were
positive or non-existent. Moreover, Sharma, (1988) stated that linkage
disequilibrium arising from repulsion phase (i.e. negative correlation)
result in that selection for a desirable character would automatically result
into selection for linked undesirable trait and hence may mimic
heterozygote superiority, pull down heritability estimate of complex
characters but not necessarily its components and exerts physiological
limits. However, negative correlations would disappear in the absence of
selection pressure and can be broken by repeated hybridization between
random individuals or preferably between selected ones (Sharma, 1988).
Although, seeds / pod exhibited high negative genotypic association with
seed yield / ha in the first season, it had trace positive insignificant
correlation with it at phenotypic level in the first season and at both
genotypic and phenotypic levels in the second season. This discrepancy in
sign and magnitude of genotypic and phenotypic association between the
two characters may be due to the fact that the genotypic and environmental
sources of variation affect these traits through different physiological
mechanism (Falconer, 1980). The association of seed yield / plant with all
yield components and with height to first pod followed the exact pattern
that of seed yield / ha which confirm the fact that seed yield / plant can be
used as indicator for seed yield / ha.
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In this study different patterns of association among Yield
components were detected. This conclusion is reached in guar by Ibrahim
(2001) and Mohammed (2002). Discrepancies in sign and degree of
genotypic and phenotypic association between characters were detected.
Number of pods / plant although exhibited strong negative genotypic
association and insignificant negative phenotypic one with seeds / pod in
the first season, it showed very low (insignificant) positive association
with it in the second season. This result partially agreed with Elsayed
(1999), who obtained negative association between the two traits. On the
other hand pods / plant exhibited strong negative association at both
genotypic and phenotypic levels and over both seasons with 1000-seed
weight. This might impairs progress of breeding selection for yield
components. Similar results were obtained by Mital and Thomas (1969),
Tikka (1975) and Stafford and Seiler (1986).Sanghi and Sharma (1964)
reported non-significant association between the two traits. In both
seasons, number of seeds / pod had strong negative genotypic association
and insignificant phenotypic one with 1000-seed weight. Similar negative
genotypic association was reported by Sanghi and Sharma (1964).
However, Elsayed (1999) found that number of seeds / pod had significant
positive association with 1000-seed weight.

(b) Association of height to first pod with yield and yield components:

Height to the first pod is an important botanical character for
mechanical harvest. In this study, height to first pod exhibited strong

positive genotypic and phenotypic association with seed yield / ha over
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both seasons. This indicates the selection for this character is at the same
time the selection for seed yield / ha. Different results was obtained by
Ibrahim (2001), who obtained negative association between the two
characters; this contrast in result could be attributed to environment and
genetic material studied. Also, height to the first pod showed positive
strong genotypic and phenotypic association with seed yield / plant and
with pod yield (number of pods / plant). This trend is expected since yield
/ ha, yield / plant and number of pods / plant were strongly positively
associated with each other at both phenotypic and genotypic levels.
Furthermore, height to first pod followed the same trend as that of seed
yield / ha and per plant and pods / plant in its strong negative association
with 1000-seed weight.
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ABSTRACT

The experiment was conducted with 250 broilers feeding adlibtium
from 1 week of age up to 35 days old, formulated by replacing dietary
maize by discarded date meal (DDM) (0,5,10,15, and 20 % DDM) to study
its effect on productive performance, carcass dressing percentages, non
carcass components and digestion coefficients of crude fiber and ash.
Birds were randomly divided into 25 groups (pens) of 10 chicks for each.
Each group received one of the five experimental diets containing equal
ratio of calorie: protein (C/P) under the same managerial conditions The
proximate analysis showed that dietary (DDM) contains substantial
amount of nutrients indicating its feeding value as an ingredient in feeding
broiler chicks and promising source of energy. Replacing maize by date
meal at 5% level had no deleterious effects on parameters of feed intake
over all the studied growth period. Dietary (DDM) may be used at 5%
level without adverse effects on live body weight, weight gain and feed
conversion ratio. Carcass dressing percentages were not significantly
affected by substitution 10, 15 and 20% maize in the tested ration by
(DDM). Group (B; 5%) gave a highest hot and cold carcass dressing

percentages compared with the control and other groups followed by group
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(A; control).The liver and pancreas percentages had no significant
differences among all the groups except for 5% inclusion level and the
control. The experimented diets had no effects on abdominal fat
percentages.

Increasing dietary date meal up to 20% level significantly increases
the crude fiber digestibility, whereas that of ash was increased without
significant effect. In conclusion feeding discarded date to broilers at level
of 5% substitution had positive effect on their performance

At the end of the experiment, three birds for each replicate were
taken to a poultry cage prepared to a digestibility trail.

After one week from the beginning of the experiment excreta of

each treatment was collected and weighted and the analyzed.

INTRODUCTION

Poultry feeding cost constitutes about 60-75% of the total cost of
poultry production. Because of that the development of poultry industry
depends to a large extent on the availability of feedstuffs that are used or
can be made suitable for use in poultry nutrition. Yellow maize and
soybean meal are the two major ingredients used in poultry nutrition.
These two feed ingredients are unavailable in most parts of the Sudan or
bought at a high cost. In the Sudan sorghum grains is used for poultry as
energy nutrition, but sorghum grains constitute the staple food of most of
the population. Thus feeding poultry sorghum grains creates a competition
between man and animals and likely with exports for foreign currency

when in surplus. Due to these factors the prices of sorghum grains are
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continuously escalating, a situation which necessitates looking for
alternative cheap energy sources for poultry diets.

At present, there is an increasing demand for poultry products in the
country. This has urged poultry nutritionists in the Sudan to search for
non-conventional energy ingredients produced locally at low cost. As the
feeding cost in poultry raising is considerably high (60-75%) the economic
importance of the feeding input becomes critical, being a major input.

Dates are considered as one of the most important food crops in
many countries around the world especially in tropical and subtropical
regions. However a substantial amount of this production is inedible due to
its low quality. This portion is used mainly as fertilizer or animal feed.

Although some researchers have determined the availability of
including dates in poultry feeds, there is little or limited information
concerning the use of dates as a nutritional ingredient to reduce cost of
poultry feed.

The main objective of this study was to determine the effect of
Varying levels of Discarded Dates Meal in poultry diets, on the

productivity and carcass characteristics of broiler chicks.

MATERIALS AND METHODS

3. 1 Experiment 1:
This experiment was conducted at the Animal Resources Research Station,

Dongola, Northern Sudan, in the poultry experimental site. An open sided
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floor pen was used, which was supplied with water and light source. The
birds used were one day old unsexed commercial broilers (ROSS) which
were purchased from Coral Poultry Company Khartoum state. After one
week adaptation period, during which chicks consumed basal diet. The
experiment started on 14 November and ended in 18 December 2007. Two
hundred and fifty (250) chickens were selected and distributed into 25
pens (10 chicken per pen and 5 pens per experiment.). Proximate
analysis results of (DDM) are shown in Table (2). Values were calculated
on a dry matter basis. Moisture content of (DDM)was 15.2%, ash 2.97%,
crude protein 3.45%, fat 0.4%, crude fiber 14%, and nitrogen free extract
89.18%.

Table (1): Proximate analysis of the experimental (DDM)

Ingredient DM Ash C.P. E.E. C.F. NFE  *ME/MJ/kg
DDM 84.80 2.97 3.45 0.4 14 89.18 15.07
*according to Lodhi et al (1976)

Five experimental diets were used in which maize compose 61 %

of the basal diet approximately, which represent the main source of
energy. Kashosh (the local name of the discarded dates which is not used
for the human consumption) dates were finely grounded using a feed
grinder and stored in labeled containers until used. Dates were used to
replace maize by 0, 5, 10, 15, and 20 %. The diets were formulated to
meet nutrient requirement as outline by NRC (1994) and they were
approximately isocaloric and isonitrogens.

The composition of ingredients was calculated according to Lodhi et

al (1976) as explained in Table (3). The dietary ingredients were
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purchased from the local market in Dongola city. The super concentrate
was obtained from Khartoum state. The dry ingredients for each
treatment were mixed in the mixture of the animal resources
research station in Dongola.

Diet A was the maize based only consist of 0% dates (control). Diet B
consist 5% dates., Diet C consist 10% dates. , Diet D consist of 15% dates.
and Diet E consist of 20% dates. Vegetable oil was added to whole diets
to balance the caloric requirements. The dry ingredients of each
treatment were mixed in the mixture then small amount was to be
mixed manually with oil , premix , common salt, limestone , and
vitamins , then the whole quantity was mixed thoroughly by the
mixture. Determined chemical composition of the experimental diets is
illustrated in Table (4).

Table (2): Calculated composition of experimental diets.

Ingredients Treatment
A B C D E
Maize % 61 58 55 52 49
Peanut cake % 28 25.8 23.6 21.4 19.3
Super concentrate % 5 5 5 5 5
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Dates meal % 0 5 10 15 20

Common salt % 0.2 0.2 0.2 0.2 0.2
Vegetable oil % 3 3.2 3.4 3.6 3.7
Lime stone % 1.8 1.8 1.8 1.8 1.8
Minerals and vitamins % 0.2 0.2 0.2 0.2 0.2
Lysine (2) % 0.5 0.5 0.5 0.5 0.5
Methionine (2) % 0.3 0.3 0.3 0.3 0.3
Total % 100 100 100 100 100
Calculated analysis
ME (kcal/ kg)*1 3100 3100 3102 3111 3115
Crude protein 20.2 20 20.1 20 20
Calcium 1 1 1 ,98 1.1
Total phosphorus 0.53 0.51 0.50 0.49 0.49
Crude fiber 2.97 3.8 4.8 5.3 5.7
Lysine 1.1 1.1 1.1 1.1 1.1
Methionine 0.5 0.59 0.59 0.51 0.59

Composition of super concentrates used in the exp[eriment : Crude protein 40% crude fat 3%
crude fiber 1.5% lysine 13.5% Methionine 5.9% meth + cystine 6.25% calcium 6.8%
phosphorus .va 4.6% phosphorus total 3% sodium 1.5% Me poultry 2122 kca/kg

*according to Lodhi et al (1976)

Table (3): Determined proximate analysis of the experimental diets.

Diets Composition

DM Ash C.P. EE. C.F NFE ME/MJ/Kg
A 93.3 53 22.02 8.6 3.8 55.38 13.72
B 92.4 5.15 21.8 8.8 3.9 55.82 13.56
C 92.3 5.61 21.74 9.07 4.2 58.82 13.81
D 90.8 5.58 21.03 9.09 5.2 63.19 14.84
E 90.3 5.21 21.00 9.1 5.9 67.47 14.96

*according to Lodhi et al (1976)
Before the start of experiment,the house was cleaned and disinfected

by (Detol). It was divided into a number of pens (floor space 1 X 1 meter).
Each one was provided with bulb lamp ( 100 watts) For continuous
lighting .Feed and water were prepared, one tubular feeder and one

fountain drinker were allocated for each pen. Feed intake and live
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weight gain bird in pen were recorded weekly . At the end of the 5th
week, birds were fasted at night, but allowed water. Then, 5 birds
from each replicate were slaughtered and allowed to bleed.
Immediately after that, they were immersed in boiling water then
defeathered manually.  Slaughtered birds were allowed to drain on a
wooden table. The head and legs from the hock joints were removed.
Evisceration was performed by a ventral cut, then followed by
complete removal of the total viscera. The following parts were
weighted individually, hot and cold carcass , abdominal fat, liver ,
pancreas. The carcasses were chilled in a refrigerator at (4° C) for 24

hours , and cold carcass weights were recorded.

3.2 Experiment 2: Digestibility of experimental diets

At the end of experiment one, three birds at 6 weeks age, from each
replicate were taken to a battery cage prepared to experiment (2), provided
with trays under each pen to feaces collection. Five experimental diets
were formulated as a follows: A - Basal diet with 0% dates, B - Basal diet
with 5% kashosh, C - Basal diet with 10% kashosh, D - Basal diet with
15% kashosh and E- Basal diet with 20% kashosh. Feed intake was
calculated and recorded daily. Excreta were collected daily also. After one
week from the beginning of the experiment excreta of each treatment was
collected and weighed and then analyzed using methods of association of
official analytical chemical (A .O. A.C. 1996).
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Data collected in performance was analyzed using the least significant
difference. Individual traits between the feeding groups was evaluated
using the Duncan's multiple range test (Steel and Torrie, 1989).
Performance parameters were regressed on different feeding levels to

obtain trends.
RESULTS AND DISCUSSION

1. DDM Evaluation

Proximate analysis results of (DDM ) are shown in Table (1). Values were
calculated on a dry matter basis. Moisture content of (DDM) 15.2%
indicating the possibility of storing it for a long time without deleterious
effects. (DDM) contains a substantial amount of nutrients that are
considered valuable ingredients and promising energy source in poultry
feeding. The results are in agreement with those of Kamel (1981) who
were obtained from Zahdi whole dates.

Although date meal contain relatively less amount of ether extract
(0.4) and high amount of nitrogen free extract (89.18%) than yellow corn,
many researchers have investigated the possibility of using it to partly
replace a portion of a diet, as an energy source in poultry diet (Kamel 1981
, Homidan, 2003), AL-harthi (2006). The nitrogen-free extract in the
(DDM) was greater than that found in the chemical composition for date
pite as reviewed by Barreved (1993), Ralph, (1936), Dowson and Alten
(1962), FAO (1996), Sawaya (1984) and Glaulteiri and Raplceinin (1990)
because (DDM) contained bulk plus pite which increases the rate of
carbohydrate level in (DDM). Also our findings agreed with Afzal (2006)
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who studied differet levels of whole date and found that date is rich in
energy but very high in fiber (18 — 24 %) and very low in protein. On the
other hand the water content of (DDM) was greater than that reviewed in
the pit, and that agreed with Zilisch (1993) who reported that the pulp and
pit of the African date contained 25% and 13% water respectively.
Consequently, the carbohydrate content of dates enables them to replace
energy source ingredient in poultry rations. Yeong et al. (1981), Sawaya et
al. (1984), El-Boushy and Van derpoel (1994).The metabolizable
energy (ME) of the (DDM) was calculated to be 15.07 MJ/kg (equivalent to
3601 kcal/kg) on the basis of its chemical composition according to NRC
(1994). Al-Yousef (1985) reported that ME of Khudri date was estimated
to be 2409 kcal/kg. The difference in ME value of date meal may be
attributed to its varieties as well as chemical and physical related
characteristics. Najib and Al-yousef (1995) reported that different values
of the proximate composition of date meal may be due to the variety, stage
of maturation of the fruits, agronomic conditions of dates and the length of
the storage.

2. Feed intake (F.1):-

As shown in Table (4), inclusion level (15%) of (DDM) resulted in a
significant increase in the feed intake values by about 14.99% over that of
the control (A) during the first week. Increasing dietary (DDM) up to 20%
in the experimental diet did not exhibit any significant increase for feed
intake compared to the control during the period second and third weeks

old. With feeding during the fourth week feed intake was significantly
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(p>0.05) decreased by about 8.56, 21.05, 16.78 and 29.36% respectively
than that of the control group for treatments (B, C, D and E) of tested
material. During the fifth week, feed intake represented similar trend as
that of fourth week feed intake was decreased significantly by about 23.85,
32.41, 37.11 and 41.52% than that of the control group for treatments of 5,
10, 15 and 20% of tested material during this period. This may be
attributed to the un-palatability of the diet as the result of increasing fiber
contents. In this regard this result were explained by Jumah et al., (1993)
who found that high level of fiber in broiler diets decreases the passage of
ingesta in the gastrointestinal tract, resulting in a decreased feed intake. On
the other hand this agreed with Caston (1993) who demonstrated that the
broilers after 4 weeks of age were eating below their ability to consume
feed and they suggested that energy need were the main factor controlling
feed intake.

Table (4): Average (mean +SE) values of weekly feed intake (g) of
broiler chicks fed different levels of (DDM) for five weeks.

Experimental Feed intake (g)/week
treatments*
1st week 2nd week 3 4th week  5th week
A 362.8° 545.8° 631.2° 885.6°  1170.6°
B 334.6™ 468° 576.2° 809.8%° 891.4°
C 305° 504° 532.6° 699.2°°  791.2"
D 417.2% 582.4° 655.2° 737" 736.2"°
E 288.2° 512.4° 540.4° 634.4° 684.6°
+SE 16.7 31 35 40.5 55.8

Values within a column sharing the same superscripts are not significantly different at 5%
A= control, (DDM) level, B= 5(DDM), C= 10% (DDM) D= 15(DDM) and E = 20% (DDM)
* SE+ = stander error

3. Live weight gain (LWG):-
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Throughout the starter period (first week) as shown in Table (5) live
weight gain was not significantly (P< 0.05) affected by feeding diets of 5,
10, and %15 (DDM) compared to the control group. While, increasing
dietary (DDM) up to 20% recorded the lowest live weight gain value. At
the fourth growth period, substitution of maize by (DDM)did not yield any
deterioration in live weight gain and the differences among experimental
groups were insignificant (P>0.05) compared with the control group. The
same trend was observed during the last period with(DDM)including
levels (5,10,and% 15).where as Increasing the (DDM) levels up to % 20
significantly reduce the live weight gain. This decrement may be attributed
to the decline in the availability of the ingredient at high level of studied
meal. This observation with respect to the values of live weight gain due to
the effect of (DDM) at 0, 5 and %10 levels in this study Table (5), is not in
agreement with the finding of Kamel (1981), who reported a higher live
weight gain values (507, 525 and 535 g for 0, 5 and %10 levels
respectively) for Zahdi date. The contradiction between this result and
those of Kamel (1981) may be attributed to the different variety of dates
and different breed of bird.

Table (5): Average (mean +SE) values of weekly live body weight gain
(g) of broiler chicks fed different levels of (DDM) for five weeks.
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Experimental Body gain( g), at

treatments*
1st week 2nd week 3rd 4th week  5th week
A 150.2% 283.2° 394.4° 479.2° 711.6°
B 151° 294.8° 378.8° 520.4° 7242
C 158.2% 226.4° 350.2° 395.2° 612°
D 1672 220.4° 314.8%° 420.8 610°
E 95.4° 214.4° 296" 307.2° 394°
+SE 12.04 23.36 40.24 34.9 56.52

Values within a column sharing the same superscripts are not significantly different at 5%
A= control, (DDM) level, B= 5% (DDM), C= 10% (DDM), D= 15% (DDM) and E = 20% (DDM)

4. Feed conversion ratio (FCR):-

As presented in Table (6) inclusion levels of (DDM) had no
significant (P<0.05) effect on feed conversion ratio throughout the
experimental period, except for group C (%10 DDM) at the starting
period. Broilers on group (C) % 10 (DDM level) diet efficiently utilize
feed to improve the rate of gain and to decrease the amount of feed
required per unit gain. The result were partially in agreement with the
findings of Kamel (1981) who found that broilers given % 10 inclusion
ground Zahdi date had better feed conversion ratio than the control and
other groups. These results are in agreement with those obtained by Jumah
et al., (1993) on feeding broilers who reported that feed conversion figures

increased with the increased of date pits in the diet.

Table (6): Average (mean +SE) values of weekly feed conversion ratio
of broiler chicks fed different levels of (DDM) for five weeks.
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Experimental “Feed conversion, at
treatments**
1st week 2nd week 3rd 4th week  5th week
A 2.58% 1.93% 1.60% 1.85% 1.65%
B 2.632 1.59% 1.52% 1.56% 1.23%
c 2.06" 2.22° 1.52% 1.77% 1.29%
D 2.36% 2.64% 2.05% 1.752 1.212
E 2.5° 2.39% 2.76% 2.072 1.74%
+SE 0.17 0.24 0.32 0.06 0.18

Values within a column sharing the same superscripts are not significantly different at 5%
A= control, (DDM) level, B= 5% (DDM), C= 10% (DDM), D= 15% (DDM) and E = 20% (DDM)

*2The lower the value the better feed conversion ratio
5. Carcass characteristics:-

Data in Table (7) demonstrate significant effects due to (DDM)
levels on the different carcass weight dressing percentage and organ
percentage of broilers except abdominal fat. Carcass dressing percentages
were not significantly (P< 0.05) affected by substitution 10, 15 and %20
maize in the tested ration by DDM meal. The reduction in dressing
percentages are a consequence of experimental effect on body weight.
Sharof (1968) reported that date seeds increased body weight and organs
(heart, liver, spleen, kidney, ovary and abdominal fat) in rabbit and
chickens. this results could be explained by Kamel (1981) who indicated
that variation obtained among treatments could be attributed to both
individual differences and to (DDM) as an energy source because when
date pits totally replaced corn in practical rations, organ weights were not

significantly (p<0.05) from those of birds fed the control diet.
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Table (7): Average (mean +SE) values of hot, cold carcass weight and
non carcass components of broiler chicks fed different levels of (DDM)
Meal for five weeks.

Treatment Hot Cold Liver Pancreas Abdominal

carcass%o carcass%o % % Fat%
A 80.96° 78.48" 2.70° 0.28% 1.57%
B 92.54% 90.81° 2.95° 0.30° 1.63%
C 61.03° 60.40° 2.10° 0.23° 1.73
D 59.65° 57.88° 2.25° 0.23° 1.74°
E 51.65° 50.33° 2.25" 0.26° 1.75°%

+SE 67.7 66 2.66 0.241 4.7

Values within a column sharing the same superscripts are not significantly different at 5%
A= control, (DDM) level, B= 5% (DDM), C= 10% (DDM), D= 15% (DDM) and E = 20% (DDM)

6. Overall performance of experimental birds:-

Results in Table, (8) indicate that, the dietary treatment had a
significant (p>0.05) effect on feed intake, live weight gain and final body
weight. The overall feed conversion ratio value (1.49) is better for 5%
inclusion (B) than the control group. The overall data of experimental
broilers in the experiment figure. (1) as affected by the levels of (DDM)
showed a linear increase in feed intake and weight gain with increasing
(DDM) level in broilers diets, and that broilers fed on %5 inclusion
(DDM) progressively consumed more feed than other groups.

These results may be attributed to the high content of fiber in
(DDM)compared with that of yellow corn. On the other hand the linear
reduction in feed consumption in this study is in line with findings of
Jumah et al (1993), Young et al (1981) Sawaya et al (1984), ELboushy
and Vanderpol (1994).

Table (8): Average (mean +SE) overall performance values of broiler
chicks fed different levels of (DDM) for five weeks.
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Feed

Level of Final body Feed intake Weight gain conversion
kashosh %  weight g/bird g/bird g/bird ratio (F.cRr)
0 2093.6 3596 ° 2018.6 1.78"°
5 21442 3080 ® 2069 1.49°
10 1752° 2832° 1677° 1.68°"
15 1708° 3128 ® 1633 " 1.91°
20 1282 ° 2660 " 1207 © 2.28°
+SE 51.13 72.19 22.11 0.31

Values within a column sharing the same superscripts are not significantly different at 5

Conclusion and Recommendation

° Discarded dates (kashosh) are free and cheap and readily available
source of plant energy, which help in reducing the production cost of
poultry products in the northern state.

e Feeding kashosh date to broilers at the level of %5 substitution (group
B) had positive effect on chock performance. The level of intake had
variable effects on most of the parameters measured. The experiment
indicated that feeding different levels of date inclusions in broilers rations
had no harmful effects and is economically feasible.

° It could be concluded that to achieve the maximum return from bird
keeping in the developing countries, information is needed about the
wastes or neglected resources, which could be transferred into protein in
the form of meat to save the cereals and legumes for human consumption.

. Recommend that more research
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ABSTRACT

Some medicinal plants i.e. caraway, coriander and aniseed were
inter — cropped with the tomato varieties (Omdurman and Peto86) to
reduce the whitefly population and the consequent pathogen infection. The
experiments were conducted in the field of University of Gezira, during
winter and summer of 2000.

The results indicated that during winter the two tomato varieties
harboured almost the same number of whiteflies, but in summer an
apparent build—up of the pest population was shown to peak in the middle
and then declined progressively towards the end of the season. Significant
variations in the numbers of whitefly encountered on tomato plants within
all treatments were more apparent during the summer than the winter
season.

During winter season tomato plants in the coriander treatment
harbored the least number of whiteflies (1.009) followed by caraway
(1.029) and aniseed (1.032) compared to the control (1.044 adults / leaf).
Similarly, in summer season the whitefly population within coriander
treatment was the lowest (1.044) compared to both caraway and aniseed
(1.068) and the control (1.097) adults / leaf. However, during both seasons,
highly significant differences (p < 0.01) were found in the
percentage level of TYLC infection between treatments, between the two
tomato varieties and between the three sampling dates. Results also
showed that the variety Omdurman was significantly exhibiting low
incidences of TYLC infection within all treatments at the different dates of
count throughout both growing seasons, compared to peto86.The intensity
of the disease once appeared, progressively increased with the advent of
the growing season.

INTRODUCTION

Tomato, lycopersicon esculentum Miller, is ranked as the most
important vegetable crop in the Sudan (Yassin,1994 a,b; Ahmed, 1995).
More than a hundred different pest species have been recorded on tomato
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crops (Talekar et al, 1983 ) . The whitefly, Bemisia tabaci and the disease,
tomato yellow leaf curl virus (TYLCV) are major limiting factors in
tomato production and losses are paramount. TYLCV may result in more
guantitative yield reduction (Yassin, 1994a, b and Ahmed, 1995).

Tomato growers resort to extensive use of pesticides, mainly
insecticides, to control B. tabaci and hence TYLCYV in the absence of other
control measures. ElZorgani and Abbadi (1978) recorded that large-scale
usage of pesticides has become a source of great concern because of their
possible effects on human health and on non-target components of the
environment. Residues of pesticides were detected in human blood, soil,
food, air and water. The presence of these substances constitutes certain
risks to human health and increasing efforts therefore have been primarily
directed towards minimizing the amount of residues in the environment.
Besides, the frequent application of insecticides caused a high selection
pressure, which may accelerate development of pest resistance to
pesticides.

Obviously the research needed is to find alternative methods of
control, complementary and not antagonistic to chemical control. IPM
options are based on prophylactic methods such as using proper cultural
practices, soil solarization, optimal fertilizer rates, inter-cropping, proper
irrigation frequencies, replacement of preventive spraying with curative
sprayings after pests are observed on crop, heat tolerant and TYLCV
resistant varieties (Abdelrahman et al, 1992).

In the Sudan, the search for suitable plant species to be inter-planted
with tomato to keep away the whitefly, and there by check the spread of
TYLCV dominates inter-cropping research work
(Mohamed, 1994).

The present work aimed at studying the efficacy of inter-cropping
three plant species. i.e. Coriander (Coriandrum sativum) , Aniseed
(pimpinella anisum) and caraway (Carum carvi), within tomato field to
divert whitefly away from the crop to minimize the TYLCV in the field
without the need for heavy use of pesticides.

MATERIALS AND METHODS

The importance of some medicinal and aromatic plants inter-planted
with tomato as repellents of the white fly (Bemisia tabaci Genn.), was
investigated. From the family Umbelliferae, coriander (Coriandrum
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sativum), caraway (Carum carvi) and aniseed (Pimpinella
anisum) inter-cropped with each of two commercial varieties of tomato
(i.e. Omdurman and peto86) were used in this experiment during both
winter and summer production seasons of the yeas 2000. In each season an
area of ca 880 m2 (0.088 hectar) was reserved at the University of Gezira
experimental farm, Wad Medani (14 24" N, 333 39" E, 407 meter above
sea level). Each area was prepared according to the recommended land
preparation method adopted for proper tomato production. Then each area
was divided into 40 mustabas (wide ridge, 6 m long and | m wide). The
distance between the mustabas was about 1 m.

Treatments and cultural practices:

The following four treatments were included in each test:

a) Caraway inter-cropped with tomato.

b) Coriander inter-cropped with tomato.

¢) Aniseed inter-cropped with tomato.

d) Control (tomato only).

Each tomato variety in each treatment was represented by one mustaba.
Caraway, Aniseed and Coriander were sown first on lines at both edges
along the treatment mustaba. After 10 days 2-5 seed of tomato were
deposited per hole at a distance of 30 cm between holes in two rows in the
middle of each mustaba, After germination seedlings were thinned to 2-3
plants/hole. All other cultural practices were carried out as recommended
for tomato production . Each experiment was arranged in a randomized
complete block design (RCBD) with 5 replications for each treatment and
each variety.

Insect count:

At weekly intervals throughout the tomato growing season, five
plants were randomly selected from each mustaba. From each plant five
grown leaves (2 upper, Imiddle and 2 lower) were selected and the number
of whitefly adults found on each leaf was recorded. Counts were regularly
carried out early in the morning when adults were still inactive. Average
number of whitefly per leaf for each treatment on each sampling date was
obtained.

Estimation of the infection by tomato yellow leaf curl virus (TYLCV):
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Immediately following the appearance of TYLC symptoms
estimation of the severity of the disease on each tomato variety in each
treatment was carried out. Out of the total number of plants in each
mustaba the percentage number of TYLC infected plants was recorded.
This was carried out three time at intervals of 15 days between estimates (
I.e. till plants dried ).

Data analysis:

Data collected was subjected to the appropriate transformation. The insect
counts were transformed using the log ( X:: +10) scheme, while for TYLC
data the arc sin e \ percentage method was applied (Gomez and Gomez,
1984 )

The transformed data was then analyzed using analysis of variance and the
means were subjected to comparison using the least significantly
difference (LSD) and Duncan multiple range test (DMRT). The final
results were given in tabular.

RESULTS AND DISCUSSION

Assessment of whitefly population:

Table | presented the mean numbers of adult whiteflies encountered
throughout the winter season on each of the two tomato varieties within
the different treatments. It is apparent from these results that the two
tomato varieties harbored almost the same whitefly populations, however,
highly significant differences (p< 0.01) between the treatments and
between the sampling dates were indicated.

Table 1.The effect of inter-cropping caraway, coriander
and aniseed with two tomato varieties on the population
of the whitefly (winter 2000).

Data Variety Insect numbers*

Treatments

Caraway | Coriander | Aniseed | Control
17.1.2000 | Omd. 1.0018 1.007 1.019 | 1.036
Peto86 | 1.019 1.004 1.019 | 1.046

24.1. Omd. 1.027 1.012 1.030 | 1.050
Peto86 | 1.035 1.012 1.023 | 1.042
31.1. Omd. 1.030 1.004 1.036 | 1.042
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Peto86 | 1.028 1.004 1.033 | 1.050
7.2. Omd. 1.027 1.003 1.033 | 1.035
Peto86 | 1.028 1.010 1.028 | 1.038
14.2. Omd. 1.033 1.005 1.027 | 1.036
Peto86 | 1.025 1.025 1.039 | 1.038
22.2. Omd. 1.038 1.025 1.039 | 1.055
Peto86 | 1.044 1.015 1.053 | 1.058

SE+ 0.005
*Means were calculated from the transformed data / leaf

The population of the whitefly encountered on each tomato variety
within each treatment throughout the summer season was presented in
table 2. During this season an apparent buildup of the population of the
Whitefly from the start of the growing season was shown.

Table 2. The effect of inter-copping caraway, coriander and aniseed
with two tomato varieties on the population of the whitefly (summer
2000).

Data Variety Insect numbers*
Treatments
Caraway Coriander | Aniseed | Control
21.4.2000 | Omd. 1.014 1.033 1.015 1.027
Peto86 1.007 1.007 1.014 1.019
28.4. | Omd. 1.042 1.020 1.028 1.035
Peto86 1.038 1.009 1.038 1.030
5.5. Omd. 1.109 1.083 1.106 1.168
Peto86 1.105 1.070 1.081 1.126
12.5. | Omd. 1.162 1.091 1.038 1.201
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Peto86 1.120 1.101 1.116 1.175
19.5. | Omd. 1.084 1.049 1.103 1.155
Peto86 1.070 1.059 1.091 1.145
26.5. | Omd. 1.039 1.015 1.050 1.050
Peto86 1.031 1.018 1.035 1.041

SE+ 0.0137

*Means were calculated from the transformed data.

The population then continued to decline progressively toward the
end of the season. This trend was practically followed on both tomato
varieties especially within coriander and the control treatments. Significant
differences (p < 0.05) between the two tomato varieties in the mean numbers
of whitefly encountered were indicated. Similarly high significant
differences (p < 0.01) were found between the treatments and between the
sampling dates. It is worth mentioning here that the whitefly numbers
recorded on tomato during the summer were always greater than those
encountered during the winter season. This may be either due to the better
growth of these crops (winter crops) compared to that in summer. Or to the
lack of other alternative host plants for the pest during the summer season.
The significant variations between the treatments in the mean number of
whiteflies encountered on tomato plants as presented in Table 3 indicated
that tomato plus the coriander treatment during winter harbored the least
number of whiteflies (1.009) followed by caraway (1.029), aniseed (1.032)
compared to the control. Also during the summer season the whitefly
number within the coriander treatment was the lowest (1.044) compared to
both caraway and aniseed (1.068). This indicated that coriander could be
regarded as the best of the repellent plants tested when inter-planted with
tomato.

Table3. The numbers of whitefly on tomato inter-cropped with
caraway, coriander and aniseed during each of the growing seasons
(winter and summer 2000).

Treatments Insect numbers*
Winter Summer
Caraway 1.029 ¢ 1.068 b
Coriander 1.009d 1.044 c
Aniseed 1.032 b 1.068 b
Control 1.044 a 1.097 a
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SE+ | 0.0015 | 0.0040 |

*Means were calculated from the transformed data.
- Means in the same column followed by the different letter(s) are
significantly different.

During the summer season, progressive increase in whitefly
numbers was shown from the beginning of the season to reach a peak on
the 12" May on both varieties and declined towards the end of the season.
This population trend was not observed during the winter season.
Significant variations in the numbers of whitefly encountered on tomato
plants within all treatments were more apparent during the summer than
during the winter season (Table 4).

Table 4. Treatment means of whitefly numbers per leaf on tomato
throughout winter and summer season 2000.

Data Insect number*
Winter Summer
1% 1.021 ¢ 1.013d
"d 1.029 b 1.030 c
3" 1.028 b 1.105b
4" 1.025 bc 1.138a
5 1.027 b 1.095 b
6" 1.041a 1.035 ¢
SE+ 0.0018 0.0048

e Means were calculated from the transformed data.
Table 5 showed that the number of whitefly during the summer
started low on both varieties, then increased progressively to reach a peak
at 4™ sampling date and again declined steadily towards the end of the
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season. These trends were not followed during the winter season. Only
through summer season that the variety omdurman was shown to harbour
more whitefly numbers throughout the growing season compared to
peto86. Variation in the number of whitefly were very minor on the two
varieties during winter season.

Table 5. Effect of inter-cropping coriander, caraway and aniseed on
the number of B. tabaci on two tomato varieties at winter and summer
seasons.

Season | Variety Insect numbers*
Data
1st 2nd 3rd 4th 5th 6th

Winter Omd. 1.020 | 1.030 | 1.028 | 1.0.24 | 1.025 | 1.039

Peto 86 1.022 | 1.028 | 1.029 | 1.026 | 1.028 | 1.043
Summer | Omd. 1.015 | 1.031 | 1.115 |1.0148| 1.098 | 1.039

Peto 86 1.012 | 1.029 | 1.096 | 1.128 | 1.091 | 1.031
SE+ 0.0052

* Means were calculated from transformed data.

Table 6, which summarized the whitefly numbers encountered in each
treatment, regardless of the variety and season, clearly indicated that the
coriander treatment as an interplant always harboured significantly low whitefly
numbers compared to the other treatment
Table 6. Numbers of whitefly per leaf on two tomato varieties inter-
cropped with caraway, coriander and aniseed during winter and
summer seasons 2000.

Data Insect number*
Treatment
Caraway coriander Aniseed Control
1% 1.041 hi 1.005 i 1.017 ghi 1.032 fgh
2" 1.035 fgh 1.013 hi 1.030 fgh 1.039 fg
3" 1.068 cd 1.040 fg 1.064 cde 1.096 ab
4" 1.084 bc 1.052 def 1.076 bc 1.112 a
5 1.053 def 1.031 fgh 1.065 cde 1.093 ab
6" 1.038 fg 1.018 ghi 1.044 ef 1.051 def
SE+ 0.0052

* Means were calculated from transformed data.
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- Values followed by different letter (s) are significantly different (DMRT)
in both column and row .

Seasonal as well as varietal effects on whitefly numbers as
summarized in Table 7 indicated the continued superiority of Omdurman
over peto86 which harbored higher whitefly numbers in both seasons.
However, the whitefly numbers on peto86 were significantly low in
summer than those in the winter season.

Similarly, comparison of the numbers of the whitefly in the different
treatments in both seasons revealed that coriander remained the
significantly leading repellent plant in reducing the whitefly numbers
particularly during winter season compared to the other treatments
(Table8).

Table 7. The population of B. tabaci on tomato varieties during winter
and summer 2000.

Insect numbers*
Variety Season
Winter Summer
Omdurman 1.028 ¢ 1.029¢c
Peto 86 1.074 a 1.064
SE+ 0.0021

* Means were calculated from the transformed data.
- Values followed by different letter(s) are significantly deferent (LSD).

Table 8. Numbers of whitefly per leaf on tomato inter-cropped with
caraway, coriander and aniseed during both winter and summer
seasons 2000.

Insect numbers*
Season Treatments
Caraway coriander | Aniseed | Control
Winter 1.029d 1.009 e 1.032d |1.044c
Summer 1.068 b 1.044 c 1.068b | 1.097a

e Means were calculated from transformed data.
- Values followed by different letter (s) are significantly different
(DMRT).

Assessment of the percentage level of TYLC infection:
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Immediately following the first appearance of the TYLC symptoms
an estimation of the percentage level of infection was carried out three
times at two weeks intervals. During winter season highly significant
differences (p < 0.01) were found in the % level of TYLC infection
between the two tomato varieties, between treatment and between the three
sampling dates (Table 9). Results in Table 9 clearly indicated the
progressive increase in percentage level of TYLC infection as the season
progressed. Also these results showed that the variety Omdurman
significantly suffered low incidences of TYLC infection throughout the
growing season compared to peto86. The same picture is repeated during
the summer season as seen in Table 10 where highly significant
differences in percentage level of TYLC infection were also indicated
between the varieties, between the treatments and between the sampling
dates. However, during this season extremely high levels of TYLC
infection particularly towards the end of the growing season, were
exhibited on peto86 compared to Omduman. From both seasons,
Omdurman variety showed lower symptoms compared to peto86 in all
treatments at different dates of count. This may reflect that Omdurman is
possessing some degree of resistance to TYLC.

Table 9.Effect of inter-cropping caraway, coriander and aniseed on
percentage level of TYLC infection on two tomato varieties (Winter
2000).

Data Variety % level of TYLC infection
Treatment
Caraway | Coriander | Aniseed | Control

20.2.2000 | Omd. 14.939 15422 | 16.336 | 21.166
Peto86 17.067 19.226 | 18.476 | 55.988

4.3. Omd. 28.721 29.775 | 32.819 | 37.813
Peto86 36.607 38.641 | 38.139 | 52.098

18.3. Omd. 38.379 37.230 | 39.486 | 39.486
Peto86 | 41.706 43.760 | 44.151 | 58.635

SE+=1.7084
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* Means were calculated from transformed data.

In table 11, superiority of Omdurman over peto86 was clearly
shown throughout all treatment during the two seasons and therefore
most of the significant variation in the level of TYLC indicated
between seasons and / or treatment could be attributed to the variety.

Tablel0. Effect of inter-cropping caraway, coriander and aniseed on
percentage level of TYLC infection on two tomato varieties (Summer
2000).

Data | Variety % level of TYLC infection

Treatment

Caraway | Coriander | Aniseed | Control
12.5.2000 | Omd. 17.315 9.146 16.446 | 23.411
Peto86 | 22.438 | 16.946 | 22.681 | 26.639
24.5. | Omd. 29.431 | 32.102 | 34.786 | 32.403
Peto86 | 34.464 | 33.976 | 40.796 | 42.527
6.6. Omd. 57.250 | 42.685 | 47.630 | 58.582
Peto86 | 69.088 | 68.562 | 74.126 | 71.782

SE+ 3.1656

* Means were calculated from transformed data.
Table 11. Mean percentage level of TYLC infection on tomato during
each of the growing seasons ( Winter and Summer 2000 ) .

Treatment % level of TYLC *
Winter Summer
Caraway 29.57 ¢ 38.33 b
Coriander 30.68 bc 33.90¢c
Aniseed 31.58Db 39.41 ab
Control 41.00 a 42.56 a
SE+ 0.6975 1.2923

* Means were calculated from the transformed data.
- Means followed by different letter (s) are significantly different
(LSD).
In tables 12, 13 in comparison to the control treatment during each
sampling date, the other treatments showed significantly low level of
TYLC infection. However. Within each treatment significant differences
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as indicated before, were found between sampling dates in the level of
TYLC infection.

From these results it could be indicated that when coriander is inter-

cropped with tomato it could possibly substitute the insecticides in
reducing the number of whitefly.
Also, coriander appeared to be less competitive with the tomato crop i.e.
has no effects on tomato growth. This is added to the fact that coriander is
a cheap and a popular crop used in local foods. For all these reasons
coriander could be inter-cropped with tomato to achieve the ultimate goals.
In contrast, caraway and aniseed were less popular crops, expensive and
that caraway is highly competitive and may retard tomato growth.

An overall assessment of percentage level of TYLC, taking into
considerations the seasonal, varietal and time of sampling, was presented
in Table 14. Highly significant differences in TYLC level of infection
were indicated between summer and winter season, between Omdurman
and peto86 varieties, between the four treatments and between the three
sampling dates. As the varieties and the treatments were the most
important variables this data was further partitioned and analyzed as

presented in Table 15 and 16. Regardless of the season,
Table 12. Effect of inter-cropping caraway , coriander and aniseed with tomato on
level of infection by TYLC at different dates ( winter 2000 ).

%level of TYLC infection
Date Treatment
Caraway Coriander Aniseed Control
20.2.2000 16.00 f 17.32 f 17.43 f 23.58 e
4.3. 32.66 d 34.21d 35.46 d 44,96 b
18.3. 40.04 ¢ 40.50 ¢ 41.82 bc 54.48 b
SE+ 1.2080

* Means were calculated from the transformed data.

- Values followed by different letter (s) are significantly different.
Table 13. Effect of inter-cropping caraway , coriander and aniseed
with tomato on level of infection by TYLC at different dates ( winter
2000 ).

%Ievel of TYLC infection
Date Treatment
Caraway | Coriander | Aniseed | Control
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12.5.2000 19.876 13.046 19.565 25.025
24.5. 31.947 33.039 37.789 37.465
6.6. 63.169 55.623 60.88 65.183

SE+ 2.2384

e Means were calculated from transformed data.
Tablel4. percentage level of TYLC infection at three stages of two
tomato varieties during winter and summer 2000.

Season Variety % level of TYLC infection
Date
1st 2nd 3rd
Winter Omd. 16.978 ¢ 32.282 ¢ 41.379d
Peto86 20.189 fc 41.371d 47.038 ¢
Summer Omd. 16.581 ¢ 32.180 e 51.537b
Peto86 22.176 f 37.940d 70.890 a
SE+ 1.2683

* Means were calculated from the transformed data.
- Values followed by the different letter (s) are significantly different (DMRT).

Tablel5. percentage levels of TYLC infection on two tomato varieties
during winter and summer seasons 2000.

% level of TYLC infection
Variety Season
Winter Summer
Omdurman 30.213d 33.433 ¢
Peto86 36.199 b 43.668 a
SE+ 0.7322

*Means were calculated from the transformed data.

- Values followed by the different letter (s) are significantly different
(LSD).

Tablel6. Effect of inter-cropping caraway, coriander and aniseed with
tomato on percentage level of TYLC infection during winter and
summer 2000.

Season % level of TYLC infection

Treatment
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Caraway Coriander Aniseed Control
Winter 29.570 d 30.676 d 31.576 cd | 41.004 ab
Summer 38.331 b 33.903 ¢ 39.411b 42.558 a
SE+ 1.0355

* Means were calculated from the transformed data.
- Values followed by different letter (s) are significantly different
(DMRT).

Significantly low infection by TYLC was inflicted on Omdurman than
on the peto86 variety (Table 15). This was in agreement with our
previously presented results, that Omdurman harboured low level of
whitefly population. Table 15 also showed that the incidence of TYLC on
peto86 and / or Omdurman during winter was significantly lower than the
disease intensity occurring during summer on either of the two varieties.
On the other hand, Table 16 indicated that the three crops inter-cropped
with tomato in this experiment have resulted in significant reduction in the
incidence of TYLC infection on tomato, to a greater extent during winter
than during summer season. The three treatments, however, were not
significantly different in this regard but each of them during any part of the
season is significantly different from the control treatment.
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Effects of Atrazine, S-metolachlor and their tank mixtures on yield
and weed control in maize (Zea mays L.) in Dongola Locality -
Northern State, Sudan
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Abstract
The herbicides atrazine, as Gesaprim, S-metolachlor, as Dual gold,

and their tankmixtures were evaluated for efficacy and selectivity in maize

(Zea mays L.) in two consecutive winter and two consecutive summer
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seasons of the years 2002 - 2004 at Agja-Dongola Locality-Northern
State-Sudan. All herbicides treatments effected moderate to good control
of both gramineous and broadleaved weeds as compared to weedy full
season treatment. The herbicides and their tank mixtures significantly
reduced weed biomass in all experiments. However, their effects on the
perennial weeds Convolvulus arvensis L., Cynodon dactylon L. and
cyperus rotundus L. were negligible. Unrestricted weed growth reduced
maize grain yield by 48%-61% in the summer and the winter seasons,
respectively. Results showed that within all herbicides the best total grain
yield was achieved by atrazine and S- metolachlor at their highest rates
and the tank mixtures of atrazine at intermediate rate with S-metolachlor at
highest rate in all seasons and they gave maize total grain yield
comparable to the full season weed free treatment.
KEYWORDS: Atrazine, S-metolachlor, crop yield and weed control.
Introduction

Maize (Zea mays L.) is recently adopted in Sudan and may have
been introduced during the Turkish colonial period in the nineteenth
century (Mukhtar, 2006). The popular name of it in Sudan Aish el Reef is
consistent with the above notion. In the Sudan, maize is normally grown as
a rainfed crop in Kordofan, Darfur and the Southern stateThs or in small
irrigated areas in Northern states (Ali, 2003 and Mukhtar, 2006). The crop
Maize, is considered as the third most important cereal in the world, after
wheat (Triticum aestivum L.) and rice (Oryza sativa L.), but more important

than either as a forage crop (Ali, 2003). It is used as human food, animal
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feed as well as raw material for some industries (Babiker, 1999 and Ali,
2003).

World-wide hundreds of millions of hectares are planted, annually
to maize and in Africa about 10-12 million hectares are planted. The world
production of maize in 1981 amounted to 452 million tonnes, which was
greater than rice (412 million tonnes) and nearly as much as wheat (454
million tonnes) (Mukhtar, 2006).

Weeds constitute a serious obstacle to maize production. They
interfere with crop production, directly, through competition, parasitism
and allelopathy or indirectly through hindering cultural and harvest
practices and thus adversely affect human welfare (Ibrahim, 2005).

Unrestricted weed growth promotes soil degradation in cultivated
lands and reduces yield of the main crops by 50-100 % (Hamada, 2000).
World Losses in maize yield due to weed damage amount to 40% (Dogan
et al., 2004). The amount of damage to the crop depends on the duration
and density of the weed infestation and on the relative time of emergence
of the weed and maize (Sattin et al.,1992).

In developing countries manual weeding is the most common
method of weed control but in many instances the available labour is
unable to remove weeds from vast areas of land during critical periods,
thus, the use of herbicides is a necessity (Elamin, 1991 and Abdel Rasoul,
1998). Herbicides constitute a new and highly efficient method for
controlling weeds, increasing yields and reducing labour in maize

production (Mukhtar, 2006). The present study was undertaken to
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evaluate and compare the effects of two widely used pre-emergence
herbicides in Sudan, namely, atrazine and S-metolachlor and their tank
mixtures on weed control and growth in yield of maize.
Materials and Methods

A field experiment was conducted for two consecutive winter and two
consecutive summer seasons in the years 2002 - 2004 at Agja-Dongola-
Locality-Northern State- Sudan, located within latitude 16° and 22° N, and
longitude 20° and 32° E. The treatments were arranged in a randomized
complete block design (RCBD), with four replications. Subplot size was
3x4 meters. Each subplot was made of five rows. Three seeds of maize
(cv.Mugtama) per hole were planted in rows 80 cm a part and 30 cm
between holes on flat subplots. The seedlings were thinned to one plant per
hole 15 days after emergence. Two herbicides atrazine and S-metolachlor
and their tank mixtures were applied as pre-emergence treatments:
(i) Atrazine 90% W.G. at 0.2, 0.3 and 0.4 kg a.i. /fed., (ii) S-
metolachlor 96% E.C. at 0.4, 0.5 and 0.6 L. a.i. /fed. And (iii)
Atrazine at 0.2 and 0.3 kg a.i. /fed in tank mixtures with S-
metolachlor at 0.4, 0.5 and 0.6 L. a.i. /fed.
A full season weed free and a full season weedy treatments were included
as controls for comparison. In the weed free treatments, There was a lot of
work on atrazine and S-metolachlor on sorghum where a safener is applied
as seed dressing to sorghum seeds. Tank mixtures of herbicides used to
combat various species of weeds in maize. weeds were removed frequently

by repeated hand weeding to keep the crop free from weeds up to harvest.
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However, in treatments weedy for full season, weeds were left to grow,
unrestrictedly, with the crop until harvest. Herbicides were applied,
Immediately after sowing, with a knapsack sprayer at a volume rate of 80
liters per feddan. Irrigation water was applied at 10-15 days interval
according to temperature and other environmental conditions.
Supplementary hand weeding was done at 4 weeks after sowing, in
all subplots except the controls to remove perennial weed species, C.
arvensis, C. dactylon and C.rotundus.Visual observations of phytotoxicity
of the herbicides and their tank mixtures on the crop were periodically
evaluated. The effects of treatments on weeds were assessed by counting
total and individual weed species at 4 weeks after sowing. This was done
by randomly placing a 1x1 m quadrate in each subplot. Weeds inside each
quadrate were identified and graminae and broadleaved weed species were
counted. The percentage control of grassy and broadleaved weeds, as
compared with the unweeded control, for each treatment were calculated.
The weed species were dried in an oven at 80°C for 48 hours and then
weighed. At the end of season total grain yield (kg/fed) was recorded and
data collected was subjected to analysis of variance.
Results and Discussion
For easy of comparison between results for the effect of the different
treatments on various parameters, results of each of the parameter, are
presented together in single tables.
In all seasons broadleaved weeds were predominant in the experimental

site.
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In the first winter and the first summer control of grasses was invariably
good to excellent. However, in the second seasons (both winter and
summer) performance of the herbicides and their tank mixtures was very
poor on both grasses and broadleaved weeds. These results may probably
be attributed to the presence of few resistant perennial weeds to the
herbicides and their tank mixtures in the first winter season and the first
summer season while in the second winter season and the second summer
season the presence of resistant weeds was more. Also these findings can
be attributed to the presence of a lot of microorganisms which decomposed
herbicides to unpoisonous compounds in the second winter and the second
summer seasons. The tank mixtures of herbicides confirmed their merits
weed control in this crop. The best control of both grassy and broadleaved
weeds was achieved by the tank mixture of atrazine at intermediate rate
(0.3 kg a.i./fed) with S-metolachlor at the highest rate (0.6 kg a.i/fed) in all
seasons (Tables 1 and 2).
Some of perennial weed species in the experimental site such as
Convolvulus arvensis L., Cynodon dactylon L. and cyperus rotundus L.
have shown some tolerance as manifested by their appearance in the
herbicide treated subplots.

A significant weed growth suppression was achieved and maintaining
as revealed by total biomass reduction with all herbicide treatments and
their mixtures in all seasons (Table 3). Visual observations indicated that,

the herbicide treatments showed no phytotoxicity symptoms on the crop.
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Unrestricted weed growth accounted for 61% losses in maize yield in the
winter season and 48% in the summer season as compared with the weed
free check treatment (Table 4).

The combined analysis of both winter seasons and both summer
seasons indicated that, within all herbicides the best total grain yield was
achieved with specify atrazine at highest rate, S-metolachlor at highest rate
and the tank mixtures of Atrazine at 0.3 kg a.i/fed tank mixed with S-
metolachlor at 0.6 kg a.i/fed and they gave total grain yield comparable to
the weed free treatment (Table 4). These results have shown that early
removal of weeds by herbicides and their tank mixtures enabled the crop to
maximize the use of the available resources. Increase in total grain yield
due to herbicides is in agreement with the findings of Akinola and
Equnjobi (1991) who reported that, the herbicides gave excellent control
of weeds and resulted in high maize total grain yield compared to the
weedy control. Similar findings were also reported by Yaduraja and Ahuja
(1993). Based on these results, it can be concluded that, the effectiveness
of the herbicides atrazine at highest rate, S-metolachlor at the highest rate
and the tank mixtures of atrazine at 0.3 kg a.i/fed with S-metolachlor at 0.6
kg a.i/fed followed by a single supplementary hand weeding at 4 weeks
after sowing and their high selectivity in maize, make these herbicide
treatments possible candidates for that weeds control can be used in maize
in the Northern Sudan. This is substantiated by the adverse effects of

weeds on maize coupled with scarcity of labour and its high cost.
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Table 1: Effects of atrazine, S-metolachlor and their tank mixtures on

gramineous weed control
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T Herbicide Winter Summer
reatments Rate — — — -

| Treatments<f Hemaigide | “V°% WinterP® | [MeaN gimAvel 2004 mean
Atrazine 0.2 71 15.83 43.42 78.26 17.50 47.88
Atrazine 0.3 91.66 11.25 51.46 94.42 69.17 81.80
Atrazine 0.4 87.26 35.83 61.55 92.57 42.50 67.54
S-metolachlor 0.4 87.80 27.50 57.65 92.10 41.67 66.89
S-metolachlor 0.5 87.21 26.25 56.73 90.84 37.50 64.17
S-metolachlor 0.6 81.87 23.75 52.81 89.21 52.50 70.86
Atrazine + S-metolachlor 0.2+0.4 64.81 27.50 46.16 73.55 61.67 67.61
Atrazine + S-metolachlor 0.2+0.5 78.52 11.25 44.89 84.55 50 67.28
Atrazine + S-metolachlor 0.2+0.6 87.77 28.33 58.05 89.56 5417 71.87
Atrazine + S-metolachlor 0.3+0.4 86.89 26.25 56.57 89.35 43.33 66.34
Atrazine + S-metolachlor 0.3+0.5 85.76 26.25 56.01 89.12 42.50 65.81
Atrazine + S-metolachlor 0.3+0.6 90.50 47.92 69.21 94.20 47.50 70.85
Weed free full - 100 100 100 100 100 100
Weedy full season - 0.00 0.00 0.00 0.00 0.00 0.00

Table2: Effects of atrazine, S-metolachlor and their tank mixtures on

broadleaved weeds control
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Rate
Kg 2002 | 2003 | mean | 2003 | 2004 | Mean
a.i/fed
Atrazine 0.2 53.73 | 15.19 | 34.46 | 56.52 | 26.11 | 41.32
Atrazine 0.3 7153 | 10.52 | 41.03 | 74.35 | 50.28 | 62.32
Atrazine 0.4 81.09 | 19.41 | 50.25 | 77.42 | 48.06 | 62.74
> 04 |61.63| 8.71 |35.17 | 58.09 | 39.17 | 48.63
metolachlor
S 0.5 66.09 | 9.92 |38.01|65.36 | 0.00 | 32.68
metolachlor
S 0.6 66.17 | 18.08 | 42.13 | 81.09 | 41.95 | 61.52
metolachlor
Atrazine +
S- 0.2+0.4 |59.46 | 20.61 | 40.04 | 53.10 | 16.67 | 34.89
metolachlor
Atrazine +
S- 0.2+0.5 |52.46 | 17.13 | 34.80 | 54.26 | 54.45 | 54.36
metolachlor
Atrazine +
S- 0.2+0.6 |[66.48 | 11 |38.74|63.20|28.61| 45.91
metolachlor
Atrazine +
S- 0.3+0.4 | 68.65 | 19.08 | 43.87 | 69.51 | 36.11 | 52.81
metolachlor
Atrazine +
S- 0.3+0.5 |66.89|22.14 | 44.52 | 66.93 | 5.56 | 36.25
metolachlor
Atrazine +
S- 0.3+0.6 |81.80 | 54.86 | 68.33 | 85.17 | 51.95 | 68.56
metolachlor
}’l\fleled free ] 100 | 100 | 100 | 100 | 100 | 100
Weedy full . 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
season

Table 3: Effects of atrazine, S-metolachlor and their tank mixtures on
weed biomass (g / m?

| Treatments | Herbicide | Winter | Summer
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Rate

Kg 2002 | 2003 | combined | 2003 | 2004 | combined
a.i/fed
Atrazine 02 | 3045|6500 | 5405, | 1870 15100 | 5 g5 gn
bc f bc fg
Atrazine 03 | 171018000 1 o pp | gazc | 4720 | 27.06h
c cdef g
. 30.15 | 90.00 14.83 | 63.00
Atrazine 0.4 be bed 60.08 bc be q 38.91 fg
S-metolachlor 0.4 17(':20 69e'f5 : 43.35cd | 9.07¢c 52‘20 33.04 gh
S-metolachlor 0.5 29.85 | 75.50 52.68 ¢ 16.95 | 91.00 53.98 d
bc cdef bc c
S-metolachlor | 0.6 | 1990 | 8090 1 5300¢ | 943 | B100 | 3521 gn
c bcde e
Atrazine + S- 42.45 | 745 23.13 | 80.50
metolachlor 0.2+0.4 bc def 58.48 bc bc d 51.81 de
Atrazine + S- 0.940.5 49.90 | 100.0 24.95 b 28.50 | 60.50 44.50 of
metolachlor bc ab b e
Atrazine + S- 0.940.6 23.30 | 97.00 60.15 be 12.13 | 122.00 67.06 ¢
metolachlor bc bc bc b
Atrazine + S- 03404 30.55 | 86.00 5828 be 16.10 | 134.50 7530 b
metolachlor bc bc de bc a
Atrazine + S- 0.3+0.5 29.40 | 79.00 54.90 17.25 | 130.00 73.63 b
metolachlor bc cdef bc a
Atrazine + S- 0.340.6 29.75 34509 | 32.13d 14.10 | 61.90 38.00 g
metolachlor bc bc e
Weedy full i 287.07 | 119.67 203.3 a 125.50 | 127.80 126.65 a
season a a a b
CcCV - 38.0 14.80 23.95 14.01 5.91 14.54
SE - 8.90 3.18 5.03 4.37 4.54 4.2

-Means with the same letters in the same column are not significantly different

at 0.05 level of probability according to DMRT.

Table 4: Effects of atrazine, S-metolachlor and their tank mixtures on total grain yield

(kg/fed)
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Herbicide Winter Summer
Treatments lete
g 2002 2003 | combined | 2003 2004 | combined
a.i/fed
. 1938.98 | 1363.47 | 1651.23 | 1017.00 | 678.06 | 847.53
Atrazine 0.2
bcd cd d ] ab cde
. 1490.33 | 1939.88 | 1715.10 | 1005.88 | 633.94 | 819.91
Atrazine 0.3
cd abc cd ef ab cde
. 2675.87 | 2112.25 | 2394.06 | 1702.00 | 471.63 | 1086.81
Atrazine 0.4
ab ab ab a b ab
2063.00 | 1518.56 | 1790.78 | 726.05 | 925.31 | 825.68
S-metolachlor 0.4 .
bcd bc cd i a cde
2287.68 | 1751.75 | 2019.72 | 678.60 | 715.75 | 697.18
S-metolachlor 0.5 .
abc abc abcd j ab def
2883.55 | 1521.19 | 2202.37 | 1517.10 | 468.56 | 992.83
S-metolachlor 0.6
a bc abcd b b abc
Atrazine + S- 2541.33 | 1292.38 | 1916.85 | 750.50 | 605.06 | 677.78
0.2+0.4 .
metolachlor abc cd cd i ab ef
Atrazine + S- 0.2405 2121.86 | 1354.63 | 1738.24 | 787.60 | 786.19 | 786.89
metolachlor ' ' abc cd cd h ab cdef
Atrazine + S- 0.940.6 221259 | 1495.81 | 1854.20 | 1151.97 | 640.06 | 896.02
metolachlor R abc bc cd d ab bcd
Atrazine + S- 0.340.4 2344.14 | 1680.00 | 2012.07 | 984.97 |562.63 | 773.80
metolachlor ' ' abc abc abcd f ab def
Atrazine + S- 2338.80 | 2195.38 | 2267.09 | 938.50 |422.19 | 680.34
0.3+0.5
metolachlor abc a ab g b ef
Atrazine + S- 2104.81 1475.13 | 774.38 | 1124.75
metolachlor 0.3+0.6 | 3023.30a ab 2564.05 a o ab 3
Weed free full i 2719.13 | 2103.94 241154 1468.48 | 788.81 | 1128.64
a ab c ab a
1121.85 | 780.50 486.42 | 696.94 | 591.68
Weedy full - q q 951.17 e K ab f
CV% - 24.27 23.61 24.67 1.95 39.38 21.47
S.E - 93.65 71.78 65.49 47.72 39.37 36.0

-Means with the same letters in the same column are not significantly different at 0.05

level of probability according to DMRT.
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CONCLUSION

In the North State of Sudan winter is the most suitable sowing season

because the total grain yield in this season was higher than that of summer.

The reduction in maize total grain yield due competition of weeds in

winter was less than that in summer. Further the results showed that within

all herbicides the best grain yield was achieved by atrazine and S-

metolachlor at 0.4 kg a.-/fed and 0.6 kg a.i/fed, respectively and the tank

mixtures of atrazine at 0.3 kg a.i/fed and S-metolachlor at 0.6 kg a.i/fed in

all seasons and the attained grain yield was comparable to full season weed

free treatment.

References

Abdel Rasoul, I. B. (1998). Chemical weed control in Sunflower

(Helianthus annuus L.). M.Sc. Thesis. University of Khartoum, Sudan.

Akinola, M.O; J. K. Egunjobi (1991). Effect of soil applied herbicides on
the weed seed bank and composition in maize and cow pea
cropping system in western Nigeria. International Journal of
Ecology and Environmental Science 17:175 —187.

Ali, E. S. (2003). Genetics and Genetic Response in Population Generated
from Two Cycles of Phenotypic Mass Selection in Sweet Corn
(Zea mays L. Saccharata). Ph.D. Thesis. University Purta

Malaysia, Malaysia.



Babiker, E. A. (1999). Effect of sowing date and plant density on growth
and yield of irrigated maize (Zea mays L.) at Rahad (Sudan). University of
Khartoum Journal Agricultural Science, 7: 1 —19.

Dogan, M. N.; A. Unay; O. Boz and F. Albay (2004). Determination of
optimum weed control timing in maize (Zea mays L.). Turk Journal of
Agriculture 28: 349 — 354,

Elamin, S. EI-Tom (1991). A study of plant density-dependent factors on
the activity of soil-applied herbicides. Ph.D. Thesis. The Queen<s
University of Belfast, UK.

Hamada, A. A. (2000). Weeds and weed management in Sudan. Journal
of Weed Science Technology 45: 131- 136.

Ibrahim, N. E. (2005). Investigations into herbicidal efficacy of Goal,
Diuron tank mixtures and Cotoran multi on cotton (Gossypium hirsutum
L.). Ph.D. thesis. University of Khartoum, Sudan.

Mukhtar, A. M. (2006). Weeds in maize (Zea mays L.) (Importance and
Control) with Special Reference to the North State of Sudan. Ph.D. Thesis.
Sudan University of Science & Technology, Sudan.

Sattin, M.; G. Zanin and A. Berti (1992). Case history for weed
competition/population ecology, velvetleaf (Abutilon theophurasti) in corn
(Zea mays).Weeds Technology 6: 213 - 219.

Yaduraju, N. T.; K. N. Ahuja (1993). Performance of some herbicides for
weed control in winter maize. Annuals of Plant protection Science 1 (2):
117-119.



o .S‘ S.a

aaiil Laghallaas (A8 J53) LslS¥sue ¢(mpbunn) ol (iliall Gluse ik
Oramssay Oalliie Gusid Gramsal chaall 530 (4 Lewlaals(Zeas mays L) \gulled
— Adledl AN - ey ddae - dsdl 2004 -2002 bl ol uius
Bua ol Aties A8l el lladlaey (iliall Gluswe cSllae S ol
camlgadl US4 (Elaall segsall Alladl Alie GlgY) Aanes Adadll (Eliall
Al aulsall J€ & Gulaall Gl O3 Lsiee clli Leladliay (iELaa) Clae
cladl 556 Convolvolus arvensis Luc. ausall Jsh (fliall segsall dlelaally
Cynodon 32l Cyperus rotundus L. Galall (e 3peaadl  jliall e
Gl 13 8 daliy) & aill Llaa diil cul$ Juill dactylon (L.) pers
oo opadlls Gutuall Guausall (8 %601 548 OIS dsoadl e (liall s da
U< Al dejal) Alauly cjadl B gl LIS Laln) Gual of bl cagl L gl
b oS5l Al desally ol Adawsiall dejall dalay slS¥5uay bW e
LAY Alelaall Zali) Aglie Cosaall S ali) c bl oda calael 3 aulsall S
cpmasall b (uiliad) (g
Colial) Aadley Jpanall Laly leghdlia ¢ sV (il L s Aalite LS



ISSUE NO.5,2013 UNIVERSITY OF DONGOLA JULY FOR RESARCH

Economic Analysis of the National Program for Wheat Production
Case Study: Dongola Locality. Northern State, Sudan

Mohammed Ahmed Tawfeeq Abayazeed
Degree : Ph.D in agriculture (Agricultural Economic)

Abstract

Dongola locality was selected as a site for the study to represent the
Northern State because it considered a high potential for the wheat
production in the State. This study aimed to:
1. Assess the impact of gathering small farms on reducing the cost of
production.
2. Find out the main economic factors constraining the wheat production.
3. Comparing the efficiency of resources utilization among different types
of schemes.

The main findings and conclusions of the study were:
1. Although the grouping of small holding into bigger ones reduces the
cost of production, specially the cost of irrigation, yet, it still not
commonly applied, where the highest cost was scored in expansion
schemes. This was attributed to the higher water rate earned in these

schemes (water rate system or share cropped land).



2. . The rate of different inputs( basically irrigation and fertilizer ) were
quite low relative to the recommended level

3. The amount of urea had the largest effect on wheat productivity
followed by sowing date and land preparation

4. Land, labour and capital were used inefficiently at varying degrees
among the types of schemes. Nile schemes utilized land and capital more
efficiently, while expansion schemes utilized labour more efficiently.

Introduction

Agriculture is the main economic activity in the state , where
production is primarily based on irrigation by pumping from the Nile
and underground water . Agriculture in the state represents the major
production sector and it is the main source of income for most of the
population, it constitute crop production , grazing pastures , livestock ,
forester’s and fishery . (NSMAAI, 2004 )

Wheat is one of the most important strategic crops in terms of
food security , due to its importance , the plan of the government gave
great concern to wheat production in the Northern State .The National
Program for Wheat Production (NPFWP) started in 1990 as a support
of both the Northern and River Nile States through revaluing finance
which was developed in 1994 as a national project to relocate wheat in
the Northern State .The justification of this strategic policy is that the
crop depend upon the relative advantage of it is production in the
state (NSMAAI, 1994) .

The idea of the project depends upon the establishment of
large schemes in upper terrace ( Expansion schemes ) in which the
Center finances and supports and the State implements . The Center
also tries to attract the foreign support to invest in the field of
production . In 1998 the program was changed to be known as the
National Program for Wheat Production to meet the same objectives
and with much more emphasis on researches, informers farmers and
using technical methods .



In the past, demand for wheat in the Sudan was low because the diet
of the majority of the Sudanese population was mainly depend on
sorghum. Over time, wheat consumption increased considerably due to
urbanization, consumption behavior and the growth of population, while
wheat yield remained considerably low. The country's strives for self-
sufficiency has been associated with area expansion and productivity
enhancement through the development and transfer of technology to
farmers (Ageep, 1996).

Due to the increase of population, and change in food habit a great
need had been felt for additional wheat to be produced, so the government
drew attention to the wheat in the Northern part of Sudan because it has
many advantages in regard to wheat production relative to other region of
the country (Northern State Ministry Of Agriculture, Animal Wealth and
Irrigation (NSMAA), 1995), such as: suitable climate condition,
availability of irrigation water from the Nile and underground water
throughout of the year, the area is free from a diseases compared to many
part of Sudan (very dry weather), the farmers are well experienced in
wheat production and soils are reported to be highly fertile.

For all above reasons the Federal Government come to importance
of expanding wheat farming in the Northern and River Nile States. So, it
established the National Program For Wheat Production( NPFWP ). It
aimed, in the Northern State , to cultivate 400000 feddan of wheat by
2002 , to raise the productivity to 25 sacks per feddan. The largest
cultivated area reached was 160000 feddan in1998 /1999 season while
the lowest was 71000 feddan have been cultivated in 2001 /2002
season and the area began to increase up to 135000 feddan in 2004 /
2005 season. Moreover, the productivity was still less than required , it
was 10 — 15 sacks / feddan on average according to the statistics of
the Northern State Ministry of Agriculture , Animal Wealth and Irrigation
in 2004 /2005 season.

New schemes faced by completion of infrastructure in some areas
which faced, technical and administrative obstacles which have
influenced the wheat production in the State . These problems , and
others, led to a realization the previous objectives till season 2008 —



2009 . So the study aim to point out them to recognize how long the
scheme will influence the development of growing wheat in the
state according to the cultivated areas, productivity and reducing the
cost of production. Within this context , the study seeks to achieve the
following specific objectives :

1. To evaluate the effect of policy of gathering small farms into bigger
ones to decrease cost of production.

2. To Compare the cost of production between individual farms and
farms of (NPFWP) .

3.To identify the main constraints facing wheat production in the State.

4.To compare economic efficiency of resource use among different types
of schemes.

Research Methodology

Dongola locality was selected as the area of the study to present the
Northern State because it presents a high potential for wheat crop in the
State for the following reasons:

1/ the total number of expansion schemes in the State is (26) schemes, out
of which (13) schemes are in Dongola . The total area of the expansion
schemes in the State is about (190,110) feddan out of which about 81% in
Dongola , (NSMAALI, 2005)

2/ The total wheat area in the State was about 135,000 feddan in season
2004 / 2005 , out of which about 64 % in Dongola (NSMAAI, 2005) .

Multistage — stratified — random sampling was chosen since it suits
the purpose of the study. The sample of the study was stratified on the
basis of type of schemes in the study area , according to the Northern State
Ministry of Agriculture classification , into four strata : Matarat , Nile
private schemes , Cooperatives and Expansion schemes .Dongola
locality consists of a number of administrative units. These are Dongola,
Sharg Elneil, Elgolid, Dongola Elajoze and Elburgeig. All these
administrative units were represented in the sample. Since each



administrative unit consist of a number of villages, a random number of
villages from each administrative unit was chosen. From these villages a
proportional number of random farmers were selected, where the wheat
cultivated area in 2004 / 2005 season in the locality was taken as the basis
on which the sample size was selected from each administrative unit.

The study depended mainly on primary data which were collected
by direct interviewing of sampled farmers using a structured questionnaire
in 2004/2005 season. The total wheat growers in the study area are 29724.
About 0.5 percentage of them was interviewed, (150 farmers). The owners
of expansion schemes and farmers were interviewed using two different
questionnaires. The study was supported by secondary data which were
collected from government institutions. Additional types of data were also
collected from some agricultural experiments in these governmental

institutions through personal communication.

In order to achieve the stated objectives of the study, data collected
were subjected to both descriptive and statistical analysis, gross margin
analysis and econometric methods were used. Frequency distribution as
present in computer output (SPSS for windows) show both the numerical
and percentage distribution for each variable.

Crop budgets analysis was used also to examine the profitability of
wheat and compare the gross margin among different type of schemes
and according to land tenure ( Private , Share and Water rate ) . In
addition, percentages of the different cost item in the total cost of
production were estimated to indicate the respective share of each item in
the total cost.

Gujarati (1985) reported that regression analysis is concerned with
dependency on variable (Independent variables).Accordingly production
functions were used estimated through Ordinary Least Square method
(OLS). Different forms were tested to choose the best representive model
for estimating such functions.

The Cobb — Douglas production function was specified as a suitable
functional form for estimating parameters to be used in locative efficiency.



Results and analysis

In the analysis of crop budget the different cost items were
calculated to find out the total cost of production, the gross returns, gross
margin, finally the profitability of the crop was also calculated. The share
of the different cost items in the total variable cost was determined; this
helps in pointing out the most costly items for wheat in each sub sector in
the level of the study area.

To calculate the costs of production variable, the following items
were considered:

1- Land preparation, including plough, leveling, tag net and canal making.
2- Irrigation cost, including fuel and oil in individual private schemes.

3- Agricultural inputs, including seeds, fertilizers and pesticide.

4- Harvesting, including cutting, collection, threshing, sacks and packing.
5- Others, including sowing cost, zakat, transportation, taxes and rents.

The main purpose of tillage is to provide a favorable soil
environment for seed germination crop. Tillage usually affects four soil
physical properties: aeration, moisture-holding capacity, temperature and
mechanical impedance. Other purposes of tillage include weed control and
turning under crop residues for pest control or for easier cultivation,
(Dawelbeit, 1996).

The results of the survey revealed that about (74%) of the farmers
used

disc plough and disc harrow for ploughing, while the rest used traditional
tools (animal and torya). Regarding leveling operation the study showed
that about (60%) of the farmers have done this operation mechanically
while (40%) have done it using traditional tools (wasoug). Most of the
farmers carried out canals and tagnet by traditional tools, only about (6%)



of them used machines especially in expansion schemes. (field survey,
2005).

There were many difficulties faced farmers regarding irrigation of their
crop, which were pointed out as follow:

1/ the irregular fuel supply and lack of equipment for canal's construction.

2/ Insufficient quantity and frequency of irrigation , the result of survey
showed that the shortage of 30.2% , 56.5% , 41% and 36% (Average
number of irrigation less than 7) was recognized in Matarat , Nile private
schemes, Cooperatives and Expansion schemes respectively.

On the other hand there are many problems and difficulties facing
the State Ministry of Agriculture, Animal Wealth and Irrigation in
irrigation of crops such as:

1/ Weak maintenance facilities for the pump sets used and lack of trained
personals.

2/ the wide use of small pump sets with (3 to 6 inch size) in Matarat and
Nile

private schemes and the difficulties faced in management and provision of
spare parts.

3/ Fragmentation of cropped areas into small holding due to inheritance
lows and other social reasons , the results in low economic efficiency of
cropping which creates problems of irrigation and water management .

4/ Fluctuation and instability of power supply for the pump sets (gasoline
or electric power) which reduces the efficiency of irrigation.

In private individual schemes irrigation cost is positively related to
the number of watering and the far distance between the farm and the
source of irrigation, which indicating more fuel consumption and high
cost. The cost of irrigation was calculated by multiplying the number of
irrigation during the season by the quantity of fuel used by the unit price
plus the cost of oil.



In share cropped land the cost of irrigation was positively related to
the total production, it was determined by crop sharing, which was usually
half of the output after deducting the cost of tillage, fertilizer and seed cost.
So the cost of irrigation was calculated by multiplying the number of sacks
by the price. The actual average total cost per feddan in expansion schemes
was calculated by dividing the total cost of fuel , oil and labour during the
wheat season in five schemes as a sample , it was about 9379 SD/ feddan
.In some of expansion schemes such as Kurba and Elburgag the scheme
Is responsible only about irrigation water , so the cost of irrigation was
determined by the scheme according to the number of irrigation in cash or
in kind “wheat” . For example it was three sacks in kurba schemes in
season 2004/2005 multiplying by (8,000 SD) “the price of one sack in that
season”, to be (24,000 SD/fed) which is higher than the actual cost was
9,000 SD/ fed ,which means that there was a hidden tax in expansion
schemes. (field survey, 2005)

The cost was relatively higher in cooperative and expansion
schemes compared to Matarat and Nile private schemes, this was mainly
due to production relationship. The percentage of the share relation was
found to be 22.4 % , 39 % ,100 % and 70 % in Matarat , Nile private
schemes , Cooperatives and Expansion schemes , respectively .
Expansion schemes scored higher cost than cooperative due to higher
productivity (field survey, 2005).

The cost of agricultural inputs such as seeds, fertilizers and
pesticide was calculated by multiplying the unit price by the quantity used
from each one , so , the cost of inputs are positively related to the
quantities and prices .

Small size of holding do not encourage farmers to use machines in the
cutting process , so instead , they carry out this operation manually , while
all farmers use mechanization in threshing and packing . Threshing cost
was usually in kind and it was a percentage from the output, according to
field survey in 2005 it was usually one “Gearat” (one sack = 15 Gearat), so
the cost of threshing is positively related to the total output. Another item
in harvesting cost is sacks; the yield determined the number of sacks,
hence the cost was calculated accordingly.



Other costs included: land rent, zakat and transportation. Land rents
(Taxes) are determined by the Ministry of Agriculture in the State and
collected by the officers. Taxes varied according to type of schemes and it
ranged between 3000 SD to 5500 SD . Another type of land rent called
(Ardiah) in the private lands which can be rented to the farmer on cash
basis or cultivated as rented lands without sharing in the cost of
production, in this case the rental rate was ranged between (1/12 — 1/6)
from the production depending on the fertility of soils, so the cost of rent
(Ardiah) is positively related to the output. (field survey, 2005).

Zakat is estimated at (0.05 ) percent from the total production and it is a
constant ratio , so the cost of zakat in the study area is 0.05 percent of the
total output , and hence it varies according to the yield and prices .

The cost of transportation depends on the distance of the farm from store-
house and the number of wheat sacks produced. The average cost of
transportation in the study area was found to be (995 SD/ fed).

The total variable cost was calculated by summation the different items of
the production cost above. Thus the average total variable cost of
production (TVC) was found to be (65,212 SD/fed)..Although , the
grouping of the small holding into bigger schemes or introducing vast
land areas of middle and upper terrace as a new schemes irrigated by large
pumps from the Nile, which knows as expansion schemes, reduces the cost
of production specially the cost of irrigation ( the large cost item of the
total production cost ), however, it still not commonly applied , as the
study showed , the highest total variable cost was scored in expansion
schemes (76,787 SD/ fed ) while the lowest cost was (53,952SD/fed) in
Matarat ,(Table ,2) . So the work in these schemes is still far from attaining
the considered aims (reduction the cost of production). Therefore a
revision should be done in these schemes, particularly for administration
and production relation. The impact of the production relation was very
clear when compared the average total variable cost according to land
tenure , the share land system scored the highest cost in the study area
while the private “individual” schemes scored the lowest cost (75,275
SD/fed ) and (54,320 SD /fed), respectively.



Table 1. The average cost of production for wheat (Sudanese Dinar /feddan)
and percentage contribution in Dongola locality.

Item Cost %
Land preparation 5,032 7.7
Seed 4,957 7.6
Sowing 1,651 2.5
Irrigation 21,088 32.3
Urea 7,096 10.9
Phosphate 3,912 6.1
Pesticide 1,785 2.7
Harvesting 7,100 11
Rent 7,377 11.3
Zakat 4,219 6.4
Transportation 995 15
Total 65,212 100

Source: Field survey 2004/2005 season

Table 2. The average cost of production for wheat (Sudanese Dinar
/feddan) by type of schemes

Item Matara | % | Nile | % | Cooperative | % | Expansio | %
t S n schemes
Land 5359 10 | 4821 | 6.7 4978 7 5467 7.1
preparation
Seed 4849 9 | 4509 | 6.2 5163 7.2 5308 7
Sowing 2014 | 3.7 | 1900 | 2.6 1780 2.4 1173 15

Irrigation 12,963 | 24 | 18,11 | 25 25,213 35 28,860 37.
8 7




Urea 7099 13?. 6632 | 9.2 6821 9.5 7390 9.6

Phosphate 4231 78 | 3737 | 5.2 3969 5.5 3892 5
Pesticide 1605 3 | 2526 | 3.5 1551 2.2 1371 1.9
Harvesting 6888 12. | 9259 | 12. 6568 9.2 7363 9.6

7 7

Rent 4148 7.6 | 14,61 | 20. 10,707 15 10,557 13.

7 1 7
Zakat 3839 7.1 | 5188 | 7.2 3900 5.6 4315 5.6
Transportatio 957 1.8 | 1162 | 1.6 865 1.2 1091 1.4

n
Total 53,952 | 100 | 72,46 | 100 71,515 10 76,787 7.1
9 0

Source: Field survey 2004/2005 season

Table 3. The average cost of production for wheat (Sudanese Dinar
/feddan) according to land tenure.

Item Individual | % Share % | Water rate | %
Land preparation 4860 9 4918 6.5 5420 8.7
Seed 4756 8.9 5110 6.9 5200 8.3
Sowing 2150 3.9 1590 2.1 1060 1.7
Irrigation 10,104 18.6 | 29,628 | 39.4 21,000 33.7




Urea 6900 12.7 7185 9.6 7080 11.4
Phosphate 4100 7.5 3803 5.1 3990 6.4
Pesticide 2100 3.8 1656 2.1 1178 1.9
Harvesting 7400 13.6 7132 9.4 5700 9.2
Rent 6650 12.2 8981 12 7809 12.5
Zakat 4300 8 4290 5.6 3280 5.2
Transportation 1000 1.8 982 1.3 638 1
Total 54,320 100 | 75,275 | 100 62,355 100
Source: Field survey 2004/2005 season

The comparison of means for the main items of total cost of
production were tested through the independent sample T test between
Expansions schemes and Matarat, Expansions schemes and Nile private
schemes and Expansions schemes and Cooperatives. Different cost
components and their significance statistics are summarized in table (4
,5and 6).
Table 4. Cost items and their significance statistics for Expansion
schemes and Matarat.
Cost item Mean cost / fed (SD) T (value) | Sig.

Expansion Matarat

Land preparation. 5467 5359 0.18 0.856




Irrigation 28,860 12,963 5.74 0.000
Seed 5308 4849 1.22 0.268
Urea 7390 7099 0.048 0.96
Phosphate 3892 4231 0.39 0.96
Harvest 7363 6888 1.13 0.26
Rent 10,557 4148 3.6 .004
Source: Calculated by the author
Table 5. Cost items and their significance statistics for Expansion
schemes and Nile schemes.
Cost item Mean cost / fed (SD) T (value) | Sig.

Expansion Nile

schemes

Land preparation. 5467 4821 1.29 0.202
Irrigation 28,860 18,118 2.14 0.03
Seed 5308 4509 1.47 0.146
Urea 7390 6632 0.62 0.53
Phosphate 3892 3737 0.305 0.76
Harvest 7363 9259 1.7 0.09
Rent 10,557 14,617 1.11 0.27




Source: Calculated by the author

Table 6. Cost items and their significance statistics for Expansion

schemes and Cooperatives.

Cost item Mean cost / fed (SD) T (value) | Sig.
Expansion | Cooperatives

Land preparation. 5467 4978 0.83 0.405
Irrigation 28,860 25,213 1.03 0.303
Seed 5308 5163 1.76 0.83
Urea 7390 6821 0.308 0.75
Phosphate 3892 3969 0.25 0.8
Harvest 7363 6568 11 0.27
Rent 10,557 10,707 0.07 0.94

Source: Calculated by the author

It is obvious that no significant difference was observed in land
preparation cost, seed cost, urea, phosphate and harvesting cost between
Expansion schemes and others, while irrigation cost per feddan varied



significantly between expansion schemes and (Matarat and Nile schemes).
That means, . Although the grouping of small holding into bigger ones
reduces the cost of production, specially the cost of irrigation, yet, it still
not commonly applied, where the highest cost of total variable cost was
scored in expansion schemes, as the study showed. This was attributed to
the higher water rate earned in these schemes (water rate system or share
cropped land).

Gross return was calculated in the study area for different types of
schemes and according to land tenure by multiplying the total production
by the prices in each sub sector. The study used farm gate price which was
collected during the survey period, on average it was found to be (9000
SD). On the other hand the average yield was (9.3 sacks ) , according to
type of schemes it was (8.2) , (11.5) ,( 8.6) and (10) sacks in Matarat , Nile
private schemes , Cooperatives and Expansion schemes ,respectively .
While it was (9), (9.4), and (8.3) sacks according land tenure. The
productivity of wheat was very low, due to:

1. Non usage of recommended inputs due to inability to buy them and
sometimes their unavailability. Ageeb and Lasim (1974) reported that
the fertilizer levels used in developing countries are very low relative
to recommended ones . This can be attributed to the lack of finance ,
knowledge and the unavailability of the fertilizer input itself . Wheat
yield be greatly increased (80% more than control ) by application of
nitrogen fertilizer.

2. Lack of extension programs to convey research recommendation to
farmers and demonstrate them on the field. Yield and price mentioned
above were used to calculate the gross returns . (Table 7 and 8) show the
average gross return according to types of

schemes and land tenure.

Table 7. The average yield (sacks /fed) prices (SD/sack) and gross return
(SD/ feddan) for different type of schemes

Scheme Price (SD/sack) | Yield Gross return




Sack/ feddan SD/ feddan
Matarat 9000 8.2 73,800
Nile schemes 9000 11.5 103,500
Cooperatives 9000 8.6 77,400
Expansion 9000 10 90,000
Locality 9000 9.3 83,700

Source: Field survey 2004/2005 season

Table 8.The average yield (sacks /fed) prices (SD/feddan) and gross
return (Sudanese Dinar /feddan) according to land tenure system.

Relation system | Price Yield Gross return
(SD/sack) Sack/ feddan | SD/ feddan
Private 9000 9 81,000
Cropped share 9000 9.4 84,600
Water rate 9000 8.3 74,700
Locality 9000 9.3 83,700

Source: Field survey 2004/2005 season

Gross margins were calculated by subtracting the average total
variable cost of production (TVC) from the total gross return, (table 9 and

10).

Table 9.The average cost, total revenue and gross margin by type of

schemes.

Scheme TVC TR Gross margins
(SD/feddan) (SD/feddan) (SD/feddan)

Matarat 53,952 73,800 19,848




Nile schemes 72,469 103,500 31,031
Cooperatives 71,515 77,400 5,885
Expansion 76,787 90,000 13,213
Locality 65,212 83,700 18,488

Source: Calculated by the author

Table 10.The average cost, total revenue and gross margin according
to relationship system.

Relation system TVC TR Gross margins
(SD/feddan) (SD/feddan) (SD/feddan)
Private 54,320 81,000 26,680
Cropped share 75,275 84,600 9,325
Water rate 62,355 74,700 12,345
Locality 65,212 83,700 18,488

Source: Calculated by the author

In specifying a model the independent variables selected should
have an influence on the variation of the dependent variable. Heady and
Dillon (1961) stated that first single equation or a system of equation is
appropriate. Secondly, relevant set of variables have to be chosen and
thirdly, a set of hypothesis has to be made in appropriate algebraic form of
equation. An ideal model has two types of adjustments, first the number of
variables used has to be determined and, secondly the functional
representation should be statistically manageable.

The regression coefficients obtained by the Cobb — Douglas
production function give directly the elasticity of the respect inputs
variables. The ordinary least square multiple regression was used directly




to estimate the function. The function was fitted to the data which were
collected during 2004 / 2005 season. The model is applied and estimated
for wheat vyield, production cost and, to relate the value of whole farm
output to the different inputs, in order to test for the resource a locative
efficiency.

Holding some variables constant , the independent variables tried
for wheat included, land preparation, number of irrigations, seed rate,
sowing date, fertilizer (urea and super phosphate) rate and improved seed.

Results were obtained using the software computer program
Statistical Package for Social Science (SPSS). The production function for
each type of schemes and for the whole sample size was derived after
many trials. From the results R? which is the coefficient of determination
was (0.64), Table (11), indicating that the entered variables explain about
(64%) of variation in wheat productivity.

Table 11. Impact of the independent variables on wheat yield.

Independent variables | Regression Coefficients Std. Error | T- Value | Sig.
(Beta)

Constant 0.57 8.3 0.000
Improved seeds 0.14 0.55 2.41 0.017
Sowing date 0.27 0.72 3.13 0.000
Land preparation 0.19 0.69 2.55 0.011
Urea rate 0.28 0.56 4.15 0.000
Number of irrigation 0.13 0.77 1.55 0.120
R? 0.64

F- Ratio 14.5 0.000

Source: calculated by the author




According to types of schemes R? was (0.8 ) , ( 0.65) , ( 0.71) and
(0.72) in Matarat , Nile private schemes , Cooperatives and Expansion
schemes, respectively , indicating a high portion of variability of yields is
attributed and explained by the independent variables included in the
models (Table 12 to 13). The F - statistics were also very high compared
to F — tabulated at (1%) levels of significance indicating the overall
significance of the models in each type of schemes and at the level of the

study area.

Table 12. Impact of the independent variables on wheat yield (Matarat).

Independent variables | Regression Coefficients | Std. Error | T- Value | Sig.
(Beta)

Constant 0.58 8.53 0.000
Improved seeds 0.15 0.7 1.7 0.100
Sowing date 0.19 0.82 1.8 0.080
Land preparation 0.18 0.81 1.8 0.090
Urea rate 0.45 0.64 5.8 0.000
Number of irrigation 0.08 0.89 0.8 0.453
R2 0.8

F- Ratio 34.3 0.000

Source: calculated by the author

Table 13.Impact of the independent variables on wheat yield (Nile schemes).

Independent variables

Regression Coefficients

(Beta)

Std. Error

T- Value

Sig.

Constant

1.4

4.3

0.000




Improved seeds 0.2 1.7 1.4 0.189
Sowing date 0.13 3.7 0.4 0.721
Urea rate 0.16 1.7 1.2 0.258
Number of irrigation 0.54 3.6 1.5 0.147
R2 0.65

F- Ratio 8.3 0.001

Source: calculated by the author

Table 14.1mpact of the independent variables on wheat yield (Cooperatives)

Independent variables Regression Coefficients Std. Error T- Value Sig.
(Beta)
Constant 0.77 5.7 0.000
Improved seeds 0.09 0.84 0.91 0.370
Sowing date 0.29 1.5 1.4 0.168
Land preparation 0.13 1.2 0.86 0.395
Urea rate 0.31 1.2 1.9 0.069
Number of irrigation 0.17 1.6 0.77 0.445
R? 0.71
F- Ratio 16.4 0.000
Source: calculated by the author
Table 15.Impact of the independent variables on wheat yield (Expansion schemes).
Independent variables Regression Coefficients Std. Error | T- Value | Sig.
(Beta)
Constant 0.88 5.9 0.000




Sowing date 0.42 1.34 2.9 0.002
Seed rate 0.31 1.2 2.3 0.030
Phosphate 0.14 1.67 0.78 0.445
Urea rate 0.06 1.68 0.35 0.729
Number of irrigation 0.17 1.52 1.1 0.285
R?2 0.72

F- Ratio 12.3 0.000

Source: calculated by the author

Anderson (1982 ) found that 54 percent of the increased
grain yield in developing countries between 1948 and 1973 could be to
rising fertilizer use .

In (1986 ) the Arab Organization for Agricultural Development
(AOAD) made a study on the expansion of wheat production in the
Northern State. The study indicated that wheat productivity ranged
between 1.3 and 2 ton/ feddan, but with better fertilization this
productivity can be increased up to 2.4 and 4 ton /feddan . This can be
achieved with the use of recommended package.

Wilson (1996 ) stated that there is a reduction of vyields of
wheat for late sowing date , and the potential yield loss is high as
60 % if sowing is delayed until December .

Among variables included in the whole sample equation , sowing
date and fertilizer ( amount of urea ) have statistically significant
coefficient at (1%) level of significance , (Table , 7.1 ), while land
preparation and improved seed have statistically significant coefficient at
(5%) level of significance . Beta coefficients showed that amount of urea
has the largest effect on wheat productivity followed by sowing date, land
preparation, improved seed and number of irrigation.

The sum of the elasticity of significant variables was (1.01) which




indicates that , a one percent increase for all inputs in the scale will
lead to (1%) increase in the wheat output per feddan i.e. constant returns to
scale since the summation is approximately unity. The result indicates that
doubling the input levels would lead to doubling output.

Among the variables included in the equation of Matrat, Beta
coefficients showed that urea rate has the largest effect followed by sowing
date and land preparation. In Nile schemes equation, number of irrigations
comes first followed by improved seed. Sowing date has the largest effect
in cooperatives equation followed by number of irrigation, while in
expansion schemes sowing date comes first followed by seed rate.
(Tables, 7.21t0 7.5).

The sum of the elasticity of the significant variables is (1.04) , (1.03)
, (0.99) and ( 1.1) in Matarat , Nile private schemes , Cooperatives and
Expansion schemes , respectively. This result indicates that doubling the
input levels would lead to doubling output in Matarat, Nile private
schemes and Cooperatives. While in expansion schemes output will
increasing by greater percentage than of input.

The insignificance of sum independent variables may be due to the
little variation among the farmers such as amount of urea in cooperatives
and expansion schemes or did not reflect the real quantity of output such
as urea rate in Nile schemes.

Recommendations:

1. Ensure all the schemes need from inputs such as, fuel, seeds and
fertilizers before the beginning of the season which satisfy the farmer and
encourage him to cultivate large areas.

2. Expansion schemes should be obliged to cultivate in certain time
according to the agricultural researches recommendation in the State, after
it, should prevent cultivation of wheat, this procedure also help to avoid
the problem of birds that will be distributed to all planted areas.

3. Improve the extension services is essential to advise farmers to apply
the technical package.



4. The policy of gathering small farms to make bigger ones as well as
establishing new big schemes reduce the cost of irrigation, but the farmer
doesn't benefit. So, Water rate should be the actual cost of irrigation of the
scheme.

5. Early land preparation to avoid the reduction of tractors and so prepare
the

largest area before the beginning of the season.

6. The reduction of irrigation cost may be through the use of modern
techniques in irrigation such as pivotal irrigation.

7. The current relationship of production (sharing) will harm the farmer of
the highest productivity and the scheme will bear the loss of the farmer of
the lowest productivity, while the water rate system will affect the farmer
with less income, that he uses little inputs, so the expansion schemes can
merge the two systems together. The expansion schemes should follow the
policy of renting water and allow farmers to contract with the scheme to
provide them with inputs if they need.
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Abstract

Despite the vital role of vocabulary in the language
learning process as informed by research (Thornbury, 2002),
the learning and teaching of vocabulary have, for quite a while,
been neglected as the TESOL practice shifted away from the
Grammar-Translation method to the Communicative Language
Teaching Approach. Nevertheless, as the positive link between
vocabulary knowledge and success in reading comprehension
as well as academic achievement (Nation, 1990) is confirmed,
there has recently been a renewed interest in the field. A
central question emerging is how vocabulary can be acquired
to serve as the basis for promoting students’ communicative
competence. To this, the word list, though originating in the



heyday of the Grammar-Translation method, seems a
promising answer.

In an attempt to promote the use of this valuable
instrument, the author provides a succinct review of key
concepts together with examples of how word lists have been
integrated in their English speaking classes. Central to the
construction of word lists and follow-up activities is the role of
learners assisted by teachers, established word lists (General
Service List, Academic Word List, Oxford 3,000), and the
British National Corpus.

|. Rationale

As one of the three language elements, vocabulary has long captured
the interest of TESOL researchers, teachers and students alike. David
Wilkins (as cited in Thornbury, 2002) has stated that “Without grammar
very little can be conveyed, without vocabulary nothing can be conveyed”.
His view has been echoed by many scholars, including the authors of the
ground-breaking Cambridge English Course. In their introduction to the
course book, Swan and Walter (1984 as cited in Thornbury, 2002)
reaffirms that “vocabulary acquisition is the largest and most important
task facing the language learner.” Ultimately, research has confirmed the
positive link between vocabulary knowledge and success in reading
comprehension as well as academic achievement (Chall, 1958; Kilare,
1974-1975 and Saville-Troike, 1984 as cited in Nation, 1990).

Despite its pivotal role, the learning and teaching of vocabulary at
Sudanese Universities have yet to receive adequate attention. VVocabulary
instruction, according to Ngo (2009), is often a marginal part of four
communicative skills with the task of vocabulary acquisition mostly left
for students. There has so far been no official study into the results of this
approach; nevertheless, from the authors’ observation in their own classes
and exchanges with their colleagues, the lexical range and accuracy of
second-year English majors do not seem to meet the prescribed standard,
which is B2 in the Common European Framework. The problem is most
noticeable in speaking classes where students often resort to simple, well-



worn lexical items to achieve fluency rather than experiment with less
common ones to communicate more complicated messages.

Taking into account the above-mentioned points, the author has
decided to share his exploitation of the word list as a tool to boost
students’ lexical performance in speaking activities. The tool itself dates
back to the heyday of Grammar-Translation method, then fell out of favor
with the advent of Communicative Language Approach, yet has earned a
renewed interest in recent time (Tanaka, 2008) for its remarkable benefits
as indicated in the later parts of this paper.

I1. Brief overview of related literature

2.1 What is a word?

Simple as it may appear, the question has been recurrent in most
remarkable studies and articles on vocabulary acquisition since the English
language is rich in phrases like odds and ends, bits and pieces which are
often interpreted as one semantic unit. This view is reflected in Oxford
Advanced Learner’s Dictionary (8" Edition, 2010) where word is defined
as “a single unit of language which means something and can be spoken or
written”. As far as the writers are concerned, the concept of word should
be comprehended in this light as this will encourage the acquisition of

chunks of language, resulting in learners’ enhanced fluency (Thornbury,
1998).

2.2 What does word knowledge involves?

Besides the definition, another critical question in need of a definite
answer is what knowing a word entails. As one of the pioneering attempts,
Richards (1976 as cited in Read, 2000, p.25) has enumerated a list of
aspects of a word a learner should know:

e Knowing a word means knowing the degree of probability of
encountering that word in speech or print. For many words
we also know the sort of words most likely to be found
associated with the word.



Knowing a word implies knowing the limitations on the use
of the word according to variations of function and situation.
Knowing a word means knowing the syntactic behavior
associated with the word.

Knowing a word entails the knowledge of the underlying form
of a word and the derivations that can be made from it.
Knowing a word entails knowledge of the network of
associations between that word and other words in the
language.

Knowing a word means knowing the semantic value of a
word.

Knowing a word means knowing many of the different
meanings associated with a word.

(Richards, 1976 as cited in Read, 2000)

His approach has been taken further by Nation (1990:.31) who
introduces an analytical table, adding other components and the distinction
between receptive and productive knowledge.

Form

Spoken form

Written form

What does the word sound like?
How is the word pronounced?

What does the word look like?

How is the word written and spelled?

U0 U

Position R In what patterns does the word occur?
Grammatical Patterns P In what patterns must we use the word?
R What words or types of words can be expected
Collocations before or after the word?
P What words or types of words must be used
with this word?
Function R How common is the word?
Frequency P How often should the word be used?
R Where would we expect to meet the word?
Appropriateness P Where can this word be used?

Meaning




Concept R What does the word mean?
P What word should be used to express this
Associations meaning?
R What other words does this word make us think
of?
P What other words could we use instead of this
one?

Table 1. Knowing a word (Nation, 1990) (R=receptive, P=productive)
The table represents what Nation (1990) terms as the learning burden
faced by learners in their lexical acquisition. Additionally, according to the
authors, it informs teachers’ design of tools and activities to share and
alleviate the learner’s burden, reminding them to go beyond the surface
layers of word knowledge.

2.3 How can lexical knowledge be acquired?

According to vocabulary experts, vocabulary is acquired in two ways,
namely intentional vocabulary learning (also  known as
deliberate/explicit/conscious  vocabulary learning) and incidental
vocabulary learning (also called vocabulary learning in context) (Schmitt,
2000). The first one focuses directly on lexical items, thus giving the
greatest chance for their acquisition. Nevertheless, it is “time-consuming
and laborious” to develop an adequately sized lexicon for communication.
In the second approach, vocabulary can be learnt when one is
communicating in the language, which means a double benefit for the time
spent. Nonetheless, it is much slower than intentional learning, which
means one has to read extensively to come across a certain word. What is
more, there are certain prerequisites to be met before one can learn
vocabulary incidentally especially from reading authentic texts. The
“vocabulary size threshold” for this purpose is between 3,000 to 5,000
word families in Nation and Waring (1997) or from 7,000 to 10,000 words
in Fox (1987, p.309).

Recently, due to the misinterpretation of the communicative approach,
“learning vocabulary in context is often seen as opposed to intentional
learning” (Nation, 2001, p.232) whereas in actual fact, they complement
one another, for each seems more suited for particular types or aspects of




vocabulary. For instance, Schmitt (2000, p.122-3) adds that reliable
intuition of collocation is derived from numerous exposures through
incidental learning while meaning is “amenable to conscious learning”. In
other words, explicit vocabulary learning and teaching still play a crucial
role, and thus should not be marginalized.

2.4 What is a word list?

According to Richards and Schmidt (2010), a word list is “a list of the
basic and most important words in a language or in a register of a
language, generally intended for use as a basis for language teaching or for
the preparation of teaching materials.” Regarding its construction, the
word list is often informed by “frequency counts or by other measures of
the importance of words”. Typical examples of word lists by this definition
are the General Service List by West (1953 as cited in Nation, 1990) and
the Academic Word List by Coxhead (2000). Nevertheless, the term can be
simply understood as a list of key words of a particular English lesson,
which is the view taken by the authors of this paper. Traditionally, a word
list tends to include the head words and their L1 equivalents; nonetheless,
different elements may be added depending on the intentions of its creator
(the teacher or student).

2.5 Advantages of using word lists

As previously mentioned, there has been renewed enthusiasm about word
lists thanks to the array of benefits on offer. Recent researches by Nation
(1995) and Meara (1995) have vindicated the word list as a very efficient
means of developing L2 lexical knowledge. Dutton (2006) further
clarifies the advantages of using word lists for both students and teachers
alike. Regarding the former subjects, word lists provide the “tangible
learning direction” whereas for the latter these can serve as the basis to
develop teaching materials. By the same token, Thornbury (2002)
highlights the time and effort saving advantage of word lists since a fair
amount of lexical knowledge can be obtained in a relatively short period of
time.

2.6 Possible limitations

Nevertheless, the word list, like every tool, has its own limitations. Nakata
(2008) refers to the “list effect” or the tendency of learners to memorize by
associating the word with its position in the list, leading to the retrieval



problem when encountering the word outside the list. Another issue
worthy of consideration is the decontextualized vocabulary learning as the
words are studied as separate units, totally isolated form their authentic
context, resulting in the possible vocabulary misuse by students despite
their knowledge of the words’ meaning. Last but far from least, the word
list may fail to include “chunks of language such as collocations, phrases,
or expressions” which are essential for communicative fluency (McCarten,
2007).

Acknowledging all the problems of the traditional word list, the
author of the paper has conceived an adapted word list model in order to
better facilitate the teaching and learning of vocabulary.

11 Word lists in our classes

Rather than prescribed by teachers, word lists in our speaking
classes are basically prepared and exploited by students since learners
controlling how they learn words score 50% better in retention tests than
when studying random word lists set for them (Atkinson, 1972 as cited in
McCarthy, 1990, p.130). However, as in most learning activities, teachers’
guidance is needed. In groups of three or four, students prepare and host an
activity to help their classmates learn and practice the key vocabulary
items of each unit in the course book. In short, the following steps are
followed by students:

- Read through the assigned unit in the course book and select key
lexical items related to the topic.

- Make a list of these words, including the transcription, part of
speech, meaning, and example for each item. (The list should not
exceed 30 items) (The word list can also be displayed in a variety of
visually stimulating ways such as word trees, bubble networks,
matrices, etc.)

- Design an activity to present the new words and help their
classmates use them in speaking.

- Submit to the teacher the material package and consult with him/her
at least 7 days before facilitating the activity in class. Make
adjustments based on the teacher’s feedback.



Students are advised to consider the frequency and range of words.
Richards and Schmidt (2010) defined frequency as “the number of
occurrences of a linguistic item in a text or corpus” (p.232) and range as “a
measure of the number of texts or sample in which a linguistic item
occurs” (p.479). In the case of word list construction, whether words with
higher frequency and wider range or the opposite should be prioritized
depends largely on the aim of the course and each lesson. An exam
preparation course for standardized academic tests like the IELTS would
mean the inclusion of academic words with lower frequency while a much
more communicative course would emphasize more frequent, general
words. In our case, priority is given to words relevant to the topic and of
lower frequency (belonging to Nation’s University Word List (1990),
Coxhead’s Academic Word List (2000), and the 3,000, 5,000 or 10,000
levels in West’s General Service List (1954)), regarding students’ expected
levels (B1-B2). All of these resources can be downloaded for free from the
Internet or accessed indirectly through the Web Vocabprofile developed
from the Range program by Heatley and Nation (1994).

As knowing a word involves being able to produce the word in
context (Nation, 1990), students are required to provide examples for most
head words. Nevertheless, to minimize negative mother tongue
interference, students are encouraged to consult authentic texts. A reliable
and accessible resource is the British National Corpus (BNC), which offers
for free numerous examples from authentic sources. Based on these,
students will produce their original examples which can illustrate the
appropriate usage of the head words.

Once the decision has been made on what words to be listed,
attention should also be drawn to how they are presented. A list can look
as conventional as a table, or as creative as a mind map. The traditional
table layout with various columns featuring different aspects of the words
seems rather economical and convenient.

Spelling &
No. part of Pronunciation Meaning Examples
speech

a bad person who
1. | Villain (n) 'vilan harms other people or
breaks the law

As he looked a complete
villain, no one trusted him.




to interest someone a | After the intriguing
5 Intriguing L lot, especially by conversation with the
" | (ad)) INtrigin being strange, unusual | President, I couldn’t wait to
or mysterious read his biography.
Hilarious extre_mely funny and His ability j[o bring hilarious
3. (adl) hi'learias causing a lot of fun made him the soul of
laughter every party.
If someone is
rebellious, they are The mother was shocked
4 | Rebellious o difficult to control and | when the child answered in a
| (adj) rr'belias | g not behave inthe | high-pitched rebellious
way they are expected | voice.
to

A student-generated word list with corpus-adapted examples

Conclusion:-

In effects, the available teaching materials offer students a handy
source of vocabulary items, and word lists are one way for teachers to
explicitly draw students’ attention to vocabulary learning, foster their
autonomy and encourage the use of newly acquired lexical items in
speaking. With the help of established word lists like the GSL, Oxford
3000, and AWL as well as the BNC and the Web Vocabprofile, students
can make better informed decisions regarding the selection of words and
presentation of the list as well as the design of in-class activities.

Recommendations:-
1. Sudanese university students should consider the frequency and range of
words
2. Vocabulary profile for communicative purposes should be given priority
by Sudanese university students of English.
3. Word list models should be prepared by the Sudanese university
students to help facilitate retrieving of words.
4. Sudanese university students are required to give extra examples for
head word in communicative context so as to avoid problems of mother
tongue interference
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