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Abstract
The scientific research has shaped most of the recent studies that
have been carried out around the world. The advanced countries
represented by the universities and the scientific research centers, have
realized the vital and essential role that the scientific research plays in
the development and the promotion of the society and the all aspects of
its life.
This research is intended to shade a light on the importance of the
scientific research, and its contribution to the process of social and
economical development, together with its positive benefits and vital role
in serving the society, and the mankind all over the world.
The research concludes with the results that have been achieved,
and the recommendations that have been suggested for solving such
obstacles that hinders the progress of the scientific research.
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The role of teaching staff and their effects on the promotion of
academic performance in higher educational institutions in Sudan.
(Dongola University Case Study)

Abstract

This study aimed at identifying the role of teaching staff and their
effects on the promotion of academic performance in higher educational
institutes with application on university of Dongola.

The problem of the study is presented in the weakness of human,
financial and administrative resources of universities that are required to
achieve its goals in teaching, scientific research and community service.
There are many questions posed about these aspects.

To answer these questions, the researcher adopts the following
hypotheses:

1) There is a relation between the criteria of selecting the teaching
staff, which are stated in the higher education regulation and the
efficiency of academic performance in universities.

2) Supporting the teaching staff with continuous internal and external
training support them with recent information systems, all these
lead to performance promaotion.

The data were collected by questionnaire, where as the survey was
done to collect view points of the teaching staff, teaching assistants and
technicians at university of Dongola. The sample was about (199)
members. (SPSS) was used for the manipulation of the data, besides
percentage and chi square.

The study states various results as:

1) There is significant statistical relation between the criteria of
selecting teaching staff in the higher education regulation and the
efficiency of performance.

2) There is significant statistical relation between the training of the
teaching staff, supplying them with recent information system and

the promotion of their performance.



The study suggests some recommendations about the necessity to
stick to the criteria of selecting teaching staff, which is state by the higher
education regulations. Moreover, it affirms the importance of training and

supplying the staff with the recent information systems.
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ISO 690-2:-
ISO 690 is an ISO standard for bibliographic referencing in
document of all sorts . ISO 690 covers references to published
material in both print and non-print form. ISO 690 appears in two ISO

documents one of them is : ISO 690-2
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Abstract:

The aim of this study is to help researchers how to deal with the

different Electronic Information Resources. In spite of the
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widespread of information resources rates available through the
internet in the scientific research at its different levels still there are
some obstacles in the documentation of these information.

The researcher discussed this issue through the standards of
citing electronic information resources: ISO 690-2 and American

Psyclogical Association Style ( APA) .
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Abstract

This study aims to show methods of distributing profit between bank
and investment deposit owners in the Sudanese Islamic Banks. As a
research problem the study deals with the modality, in which profit be
distributed between banks and investment deposit owners.

The research aims arrive at a fair proposal on profit distribution
between shareholders and investors in a manner that provides a
reasonable retain for investment deposit owners, thus to attract more
deposit to the Islamic bank while guarantee a rewarding retain to
shareholders.

Research methodologies adopted by this research are the deductive,
inductive, historical and the analytical descriptive approach.
To achieve research objective the following hypotheses have been
tested:
1-Investment profits are not other than profit operations which had been
actually settled through out the fiscal year.
The researcher arrived at the following findings:
1- Islamic Banks follow a unified method in preparing financial
statements for distribution of profits.
2- The method adhered to in distribution of profits, is the method of
numbers or marks.
The study concludes with the following recommendations:
1- It is inevitable for the Islamic banks to adhere to a unified
method in the determination of the balance of investment profit
accrued deposit; therefore it is best to choose the method of
average balance of the year because it is fair in terms of dealing

with investment deposit owners
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Abstract
This Study discusses the role of arts in strengthening the
national culture and peace making in the Sudan .

The study concentrates on three traditional literature genres these
are folk poetry, folktales and proverbs through presenting the tests and
explaining its national affiliations and showing role in peace making .

The study concluded that arts are evaluating the role of peace
situation in our society. The thing which can be used by the government

in conflicts resolution and future plans.
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Abstract

In spite of the richness of the Islamic Jurisprudence in most fields, some of
them are not deeply surveyed. One of these fields is the Islamic Political
Jurisprudence.

Islamic Political Jurisprudence has become a necessity these days in order to
confront the real global problems which have spread a widely in some countries
and regions. The man-made politics can not confront such extended problems
through countries and nations. So, the need for Islamic thinking is vital to put
the suitable solutions.

The Aims of Sharria is the source of Igtihad in the section of political Islamic
jurisprudence. This paper is just an attempt to prove that hypotheses and
participate in clarifying the importance of getting the Aims of Sharria in the
different dealings of people within the frame of the one nation or a union of a

number of countries and nations.
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Biology of gregarious desert locust {Schistoserca gregaria
(Forskal)}in Dongola — Northern State - Sudan®
Anwar A. Mohamed® and Mukhtar A. Mohamed?

Ministry of Agriculture, Northern State, Dongola, Sudan®
Faculty of Agriculture, University of Dongola, Elseleim, Sudan?
ABSTRACT

This study was carried out in Dongola area, Northern State during
the period from 2006 — 2008, to investigate the life cycle of the
gregarious desert locust under laboratory conditions that resembles the
natural breeding conditions.

Results showed that, the depth of egg laying ranged from 0 — 9.25
cm with an average of 6.48 cm, egg laying period ranged from 0 — 2.11
hours with an average of 1.44 hours, number of eggs per cluster ranged
from 0 — 70.5 with 30.33 eggs as average, number of egg clusters per
female ranged from 0 — 1.5 with 0.92 as average, incubation period of
egg ranged from 0 — 31 days with an average of 18.71 days, mean
survival period for the ages from the first instar to the fourth instar
ranged from 0 — 9.50 days, mean survival period for the fifth instar
ranged from 0 — 11.5 days with average of 8.04 days, mean mortality of
eggs ranged from 0 — 24.25 with average of 14.7, mean mortality of the
total insects ranged from 0 — 12.25 with average of 14.7, number of
phases ranged from 0 — 5 with average of 3.54, life cycle of the desert
locust ranged from 0 — 93 days with 49.42 days as average and six
generations were recorded in two years, but the last generation can not
reproduct.

Results idicated that,the environment of the Northern State is more

suitable for reproduction of the gregarious desert locust.

*Part of a thesis submitted to the University of Dongola by the first author under supervision of the second author in the *
fulfillment of the requirements for the M. Sc. Degree.
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Abstract

This paper investigates the problems transferring and applying
technology to grain or cereal in Sudan.

The paper looked at the problems that accompany and face the
transference of technology with some suggestions for solution in order to
transfer and adopted technology so as to get to the required stability and
have the control over the transferred technology and get it into local
realization.

The research also handled the Sudan attempts in technology and also
by taking the example cereal containers in ALQadarif where the research
showed the effect of transference and how appropriate quality of that
technology to the local conditions and the ability of Sudan to absorb and
adopt the technology of the cereal containers and control this technology
and force it to the local reality.

According to what has been mentioned above, the following results
and recommendation are to be considered:

1-Technology application is achieved through correct understanding
technology , and also by having researches , experiments, invention and
practical scientific efforts.

2-(The Reception Base) helps in transferring new technology to a

growing community .



3-The cereal imported from Russia are prepared with simple
technology and considered suitable to the local reality and it can
practically be absorbed and adopted and be made to the local reality.

4-Workshops and different machinery should be taken care of for the
grain or cereal containers and focusing on its technology so as to come

to the required efficiency.



JOURNAL OF STUDIES & RESEARCHES ISSUE NO.1, 2010

Correlations in some genotypes of hyacinth bean (Dolichos lablab(L.)

Kamal Eldin B.I.Musaad*and Abdelwahab H. Abdalla®
'Faculty of Agricultural sciences, University of Dongola, Dongola, Sudan.
ABSTRACT
Three replications was used for the study of genotypic and phenotypic
associations. Six genotypes of hyacinth bean (Dolichos lablab( L.) were
used to study the associations between yield, yield component and some
morphological characters in seasons 1996/97- 1997/98. There were
significant positive genotypic and phenotypic correlations between grain
yield / ha and number of pods / reproductive branch and number of
seeds / pod. Yield / ha, also gave positive genotypic association with
number of days to 50% flowering and to maturity. On the other hand,
negative genotypic association was obtained between yield / ha and
number of pods / plant, 100-seed weight and number of reproductive
branches / plant. Different types of associations were detected among
yield components. Based on the results obtained, it could be concluded
that number of seeds / pod and number of pods / reproductive branch
were the main yield components. Special considerations should be given

to the characters which exhibited negative genotypic associations.

INTRODUCTION

Hyacinth bean (Dolichos lablab( L.) is a diploid species (2n = 22,24)
(Purseglove, 1981), which belong to the family leguminosae.It has many
common names e.g. Rnogai dolichos , lab-lab bean (Australia)Tonga
bean (England), Lubia (Sudan), batao (Philippines), Indian bean (India),
Hyacinth bean (Brazil) and Wal in India.The species consists of two
botanical varieties which are sometimes considered as distinct species.
These are var. lablab ( var. typicus Prain) and var. lignosus L. prain (Syn.

Dolichos lignosus L.). It is notably of an Asian origin and has been



cultivated in India and southeastern Asia for a very long time, and from
there it was taken to some other countries particularly in Africa e.g.
Egypt, Sudan. Only scanty data are available regarding seed yield of this
crop.

The dried seed consists of 12.1% moisture, 21.5%
protein 1.2% fat 61.4% carbohydrates, 6.8% fibre. 3.8% ash and is rich
in minerals and vitamins (Duke, 1983). It is a multipurpose crop
(Purseglove,1981) , with wide range of uses. The young pods and tender
beans are eaten as vegetable and bean are sprouted, soaked in water,
shelled, boiled and smashed into a paste which is fried with spices. The
haulms, either green or as a hay or silage, and the dried seeds are fed to
livestock. It is also used as cover crop and grown in rotation as nitrogen
fixing legume. In addition to its high capacity for nitrogen fixation, it also
supplies large amount of nitrogen by leaf decay. At Sao Paulo, Brazil, it
is estimated that it provides 220 kg of nitrogen / ha (Skerman, 1983).
Seeds, leaf infusion, flower infusion and juice are used for medicinal
purposes (Duke, 1983).

In the Sudan, lablab bean (lubia) is an old irrigated crop and
is interplanted with sorghum in Northern States, and used to be grown in
the irrigated clay plain as part of the rotation with cotton, as nitrogen
restoring crop (Ishag, 1994). It was discontinued in the farming system of
the Gezira Scheme in 1976, as it is a favorable host of whitefly (Bemisia
tabaci Genn.), the vector of cotton leaf curl virus. Since then nutritional
problems of cotton plant became common (Ishag, 1987). In the Sudan,
the crop was reported to produce 11.9 to 14.3 tons of green matter /ha,
4.8 to 11.9 tons of dry matter /ha and may reach up to 23.8 tons of
green matter /ha and 8.3 ton dry matter /ha with a total green matter
production of 35100 tons (Anon, 1981). However, no information about

seed production is available.



Among the production constraints of this crop in Sudan is the
use of local land races which are characterized by low yield potential and
yield instability. Since information regarding the extent of genetic
variability and its exploitation in improvement of this crop is scanty, the
objectives of this work was to study the associations between seed vyield,
yield components and some other attributes in six genotypes of hyacinth
bean.

REVIEW OF LITERATURE
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 Gritton, 1975). The determination of
yield structure of a crop 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:

Genotypic correlation coefficients were generally found to be

parallel with and slightly higher than their respective phenotypic



correlation coefficients ( (Mital and Thomas, 1969; Brindha
et.al.1977;Surlan, 1987 and Musaad, 2009).

Pandey and Gritton (1975) in peas and Lal and Haque (1971) in
soybean reported Positive associations of plant height with each of seed
yield and pod / plant. Similar positive association of plant height with
seeds / pod and days to flowering and to maturity were reported in
soybean (Lal and Haque, 1971). On the other hand, negative association
between plant height and yield / plant was reported by many worker in
faba bean (Shalaby and Katta, 1976; Mahmoud et.al., 1978; Naidu et,al.,
1985). In addition, negative association was reported between plant
height and branches / plant (Lal and Haque, 1971). In hyacinth bean,
days to flowering was found to be negatively and insignificantly
correlated with yield (Singh et.al.,, 1979 and Pandita et.al., 1980).
However, it was found to be positively associated with pods / plant
(Singh et.al., 1979) and with pods / cluster (Pandita et.al., 1980). On the
other hand, negative association between days to flowering and pods /
plant was reported by Pandita et.al., (1980). Days to maturity was found
to be positively associated with yield in soybean (Weber and moorthy,
1952; Anand and Torrie, 1963) and in peas (Pandey and Gritton, 1975).
This is in contrast with the negative associations indicated for days to
flowering and to maturity with 100-seed weight in soybean (Lal and
Haque, 1971), peas (Pandey and Gritton, 1975) and castor (Salih and
Khidir, 1975). Also, days to flowering and maturity had a negative
association with pods / plant in black gram (Wanjari, 1988) and pods /
branch as well as pods / plant (Abdelmula, 1993). On the other hand,
positive associations of days to flowering and maturity were reported with
seeds / pod in black gram ( Wanjari, 1988) and faba bean (Abdelmula
et.al.,, 1993), as well as with 100-seed weight and with branches / plant
(Abdelmula et.al., 1993)



Different patterns of associations among yield components and
between them and yield were observed. Nayar (1981) indicated that
number of reproductive branches / plant exhibited high association with
seed yield in hyacinth bean. However, Baswana et al.(1980) working in
hyacinth bean found non-significant association between this character
and yield. Positive association between number of branches / plant and
100-seed weight was reported in castor bean (Salih and Khidir, 1975),
and in faba bean (Abdelmula et.al., 1993). Similar positive associations
were observed for number of branches / plant with each of pods / plant
and seeds / pod in faba bean (Kambal, 1969; Mahmoud, et.al.,, 1978)
and with pods / plant in guar (Mital and Thomas, 1969).0n the other
hand, negative association was indicted between number of branches /
plant and pods / branch in faba bean (Abdelmula et.al., 1993).

Numbers of pods / branch and per plant are important yield
components in hyacinth bean. Number of pods / branch was found to be
closely associated with seed yield (Nayar, 1981). However, Singh et.al.
(1979) reported insignificant positive correlation at both genotypic and
phenotypic levels for this character with yield. The same association was
reported by Pandita et.al. (1980), between pods / cluster and yield /
plant. However, Baswana et.al. (1980), reported negative association
between pods / cluster and yield / plant. In hyacinth bean, a positive
association was reported (Singh et.al., 1979) between pods / branch
and seeds / pod. Similarly, positive association was observed between
pods / cluster and pods / plant. Positive association was also reported
between pods / branch and pods / plant in faba bean (Abdelmula et.al.,
1993). On the other hand, a negative insignificant correlation was
reported (Baswana et.al., 1980) between pods / cluster and each of
seeds / pod and branches / plant. This was similar to the finding of

Abdelmula et.al. (1993) in faba bean. On the other hand, pods /plant in



hyacinth bean was found to be positively and insignificantly correlated
with yield (Pandita et.al., 1980). Positive association of this character
with grain yield was reported in black gram (Wanjari, 1988), Soybean
(Anand and Torrie, 1963; Lal and Haque, 1971), cowpea (Kheradnam
and Nikrejad, 1974), guar (Mital and Thomas, 1969; Musaad, 2009) and
in faba bean (Kambal, 1969; Naidu et.al., 1985; Abdelmula et al., 1993).
Number of pods / plant was positively associated with seeds / pod in
black gram (Wanjari, 1988) and faba bean (Katiyar and Singh, 1990;
Abdelmula et.al. 1993). Similar positive association of this character with
seed weight was reported in cowpea (Kheradnam and Nikrejad, 1974)
and faba bean (Hebetinek et.al. 1983).However, in black gram (Wanjari,
1988) and faba bean (Abdelmula et.al. 1993) a negative association was
reported between pods / plant and seed weight.

Number of seeds / pod and 100-seed weight are also important
components in hyacinth bean. Number of seeds / pod was found to be
positively associated with grain yield (Singh et.al., 1979). Similar positive
association was reported in guar (lbrahim, 2001). Although similar
positive correlation was reported for this character with yield (Baswana
etal., 1980), it was insignificant. Moreover, significant positive
association was reported between this character and seed weight
(Wanjari, 1988;Abdelmula et.al. 1993), respectively in black gram and
faba bean. However, seeds / pod was found to be negatively associated
with seed weight in guar (Elsayed, 1999; Mohammed, 2002), faba bean
(Mahmoud et.al., 1978; Katiyar and Singh, 1990) and cowpea
(Kheradnam and Nikrejad, 1974).Seed weight was found to be
associated with yield (Nayar et.al., 1981; Rahman et.al., 1988).

Johnson et.al. (1955), 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).
MATERIALS AND METHODS

Six hyacinth bean genotypes were evaluated at — Shambat —
for two consecutive seasons (1995/96 and 1996/97). These genotypes
have been provided by Dr. Abdelwahab Hassan Abdalla, at University of
Khartoum. Faculty of Agriculture, Department of Agronomy.. Four (A, As.
A4, As) have an indeterminate growth habit one (As )have a semi-
determinate growth and one (A, ) have determinate growth habit.

A completely randomized design with three replications was used
to execute the experiment Each genotype was grown in five ridges
4meters long in both seasons. Intra and inter row spacing was 25 and 75
cm, respectively, in both seasons. Four to five seeds were sown per hole
and then plants were thinned to three per hole three weeks after sowing
in both seasons. In both seasons sowing was on 25" November. The
irrigation was applied at an interval of two weeks (10-12 days) in both
seasons. The crop received 9 irrigations in the first season and 10
irrigations in the second season. In each season hand weeding was
carried out once. The crop was treated against aphid (Aphis fabae)

infestation late in the season using Folimat. Data were collected on 10



parameters including seed yield and its components as well as some
morphological characters..

The collected data in each season were subjected to analysis of
variance and then means were separated using DMRT, according to the
method described by Gomez and Gomez (1984). The estimates obtained
from the individual analysis were then used to compute the phenotypic,
the genotypic and the environmental variances. 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 between 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 d%gx. &*gy
rp = dpxy / \ 8°px . d°py
where :
rg and rp = the genotypic and phenotypic correlation coefficients,
respectively .
&°gx and 9°px = the genotypic and phenotypic variances of character x.
&°gy and &°py = the genotypic and phenotypic variances of character y.
dgxy and dpxy = the genotypic and phenotypic covariances of the two
traits x and y, respectively.
RESULTS AND DISCUSSION
Genotypic and phenotypic correlations:
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 some morphological characters in 6 genotypes of

hyacinth bean(Dolichos lablab( L.) in season 1996/97.

character Plant | Daysto | Daysto | Number of Number of Number | Number | 100- Yield | Yield
height | 50% maturity | reproductive | pods / of pods | of seed |/ / ha
(cm) | flowering branches / reproductive | / plant | seeds/ | weight | plant | (kg)

plant branch pod (9)

Plant height 0.496 0.378 0.102 -0.130 1.016 0.122 3.168 -0.117

(cm)

Days to 4.026 0.661 -0.287 -0.152 -2.689 |-0.043 |-0.770 -0.555

50%

flowering

Days to 0.946 | 0.914 0.063 0.039 0.103 -0.489 | -0.279 0.428

maturity

Number of | -0.283 | -0.180 0.041 -0.041 0.915 0.466 0.292 -0.036

reproductive

branches /

plant

Number of | -0.229 | -0.381 -0.299 | -0.771 -0.019 | -0.004 |-0.314 - 0.788

pods /

reproductive

branch

Number of | -1.736 | 2.532 0.396 0.961 -0.056 0.163 0.166 - 0.152

pods / plant

Number of | 0.065 | -1.307 -1.773 | 0.839 -0.011 -0.240 0.800 - 0.594

seeds / pod

100-seed -6.707 | -1.58 -1.049 | 1.022 -0.838 0.992 1.582 - 0.142

weight

Yield / plant - - - - - - - - -

(@)

Yield / ha -0.696 | 162.644 | 1.318 -0.914 0.784 -0.873 | 0.865 -0.555 -

(kg)

genotypic correlation coefficients above diagonal. and Phenotypic

correlation coefficients below diagonal

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




(-) Indicates that correlation could not be calculated because genotypic

variance was negative.

Table (11 ). Correlation coefficients for yield, yield components

and some morphological characters in 6 genotypes of hyacinth
bean(Dolichos lablab( L.) in season 1997/98.

character

Plant
height
(cm)

Days
to
50%
floweri

ng

Days
to

maturit

y

Number of
reproducti
ve
branches /
plant

Number of
pods /
reproducti

ve branch

Numb
er of
pods /
plant

Numb
er of
seeds
/ pod

100-
seed
weigh

Yiel
d/
plan

t(9)

Yiel
d/
ha

(kg)

Plant height

(cm)

-2.248

0.636

0.140

0.706

Days to 50%

flowering

2.297

-0.462

-0.199

-0.218

Days to

maturity

Number of
reproductive
branches /
plant

0.361

0.377

-0.427

1.420

Number of
pods /
reproductive

branch

2.353

6.347

-0.546

-0.210

Number of

pods / plant

Number of

seeds / pod

0.938

-0.875

0.042

-2.434

100-seed
weight

Yield / plant
(9)

Yield / ha
(kg)




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

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

(-) Indicates that correlation could not be calculated because genotypic
variance was negative.

characters which are highly associated with grain vyield and,
consequently, can be used as indicators in selection for vyield.
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.

In this study, the estimated genotypic correlations for most of the
characters were greater than their corresponding phenotypic ones.
Similar results were reported by many workers ( Anand and Torrie, 1963;
Salih and Khidir, 1975;; Malik et.al., 1982; Katiyar and Singh, 1990;
Abdelmula et.al., 1993; Fadalla; 1994; Badda, 1995; Gasim and Khidir,
1998; Musaad, 2008). This might be due to the fact that the inherent
associations between the different characters are reduced and modified

under the influence of the environment.



Correlation coefficients greater than +1 or less than -1 were
observed in this study. Similar findings were obtained by Hooks et.al.
(1971) in castor, Carlson and Moll (1962) in orchard grass, Pandey and
Gritton (1975) in peas, Abdelmula et.al. (1993) in faba bean, Fadalla
(1994) in wheat , Badda (1995) in maize and Gasim and Khidir (1998) in
roselle.Such results are expected to occur as explained by Pandey and
Gritton (1975) when the genotypic correlation has a high error variance
tha n line or family variance. Thus the line genotypic variance, which is
part of the denominator in the correlation formula, becomes relatively
small. It also occurs when the error mean product has a different sign
than the line mean product, resulting in a relatively large genotypic mean
product (the numerator in the formula for genotypic correlation
coefficient). However, it was not possible to calculate correlation for grain
yield / plant in both seasons, days to maturity, pods / plant, 100-seed
weight and yield / ha in the second season. This is because the estimate
of the genotypic variance was complicated by being negative.
Associations of seed vyield with yield components and some
morphological characters:

In the present study, the high positive associations of grain
yield / ha, at the genotypic and phenotypic levels, with number of pods /
reproductive branch and number of seeds / pod emphasize the
importance of these characters in contributing to yield. Furthermore, they
suggest that selection for these components would be effective in the
improvement of grain yield. Similar association was reported between
yield and pods / plant and reproductive branches / plant (Nayar, 1981)
and yield and 100-seed weight (Rahman, 1988) in hyacinth bean, as well
as yield and each of plant height and seeds / pod (Pandey and Gritton,
1975) in peas, yield and pods / plant (Wanjari, 1988) in black gram and



yield / plant and number of pods / plant (Abdelmula et. al., 1993) in faba
bean

In this study, grain yield / ha showed non-significant phenotypic
correlations with pods / plant, 100-seed weight and days to maturity. This
result is in agreement with that of Pandita et.al. (1980). On the other
hand, it is in contrast with the reported positive association of yield with
100-seed weight (Rahman, 1988.) and with pods / plant (Nayar, 1981).
This contradiction may be due to the fact that estimates of phenotypic
correlations are dependent on the environmental conditions and gene
frequencies which vary according to the population in which they are
calculated (Falconer, 1980).

Different patterns of associations between yield and other characters
had been obtained. Although yield / ha exhibited negative phenotypic
association with days to flowering in the first season, it had a positive
genotypic association with it in the same season. On the other hand,
grain yield / ha showed significant negative genotypic association with
each of number of reproductive branches / plant and plant height, while it
had non-significant negative phenotypic correlations with them. This
difference in the sign and degree of phenotypic and genotypic
association between two characters may be due to the fact that the
genotypic and environmental sources of variation affect these traits
through different physiological mechanisms (Falconer, 1980)

Significant positive genotypic and phenotypic correlations were
obtained between yield components, namely 100-seed weight, seeds /
pod, pods / plant and per reproductive branch and reproductive branches
/ plant. Similar results were reported by Singh et.al. (1979), Pandita et.
al. (1980) in hyacinth bean. Hence, selection of one of such closely
related characters would result in simultaneous improvement of the

other. The high association between characters may be attributed to



pleiotropy or linkage o may be attributed to developmentally induced
relationships between these components that are only indirectly the
consequence of gene action (Adams, 1967).

Similar to the pattern found in the associations of yield with some
traits, discrepancies in the degree and sign of the genotypic and
phenotypic correlations between characters were detected. The number
of pods per plant had positive phenotypic and genotypic association with
number of reproductive branches / plant in the first season. It had also
positive significant genotypic but non-significant phenotypic association
with 100-seed weight. Similar association between pods / plant and
branches / plant was reported by Salih and Khidir (1975) in castor bean
and Abdelmula et.al.(1993) in faba bean, and between pods / plant and
100-seed weight by Pandey and Gritton (1975) in peas. On the other
hand, in both seasons, a significant negative genotypic association was
obtained between reproductive branches / plant and pods / reproductive
branch. Therefore, special consideration should be given if one of these
characters involved in a selection programme, because selection of one
of these characters would result in the negative effect on the other. The
negative association between characters was attributed by Adams
(1967) to the competition between the two characters for assimilates
during their development.

In this study, days to flowering and maturity exhibited positive
association with each other and with plant height. However, they showed
negative association with yield components, namely 100-seed weight
and seeds / pod in the first season. Also, days to flowering showed
negative association seeds / pod in the second season. Similar results
were reported by Lal and Haque (1971) in soybean, Salih and Khidir
(1975) in castor, Pandey and Gritton (1975) in peas and Abdelmula et.al.
(1993) in faba bean. However, Singh et.al. (1979) reported positive



association in hyacinth bean between days to flowering and seeds / pod.
This contradiction in the results could be attributed to the difference in
the plant material used and the environments under which they were
tested. In the same way, negative associations between plant height and
each of pods / plant and 100-seed weight were found in this study in the
first season and between plant height and number of reproductive
branches / plant in the second season. Similar results were observed by
Lal ana Haque (1971) in soybean, Salih and Khidir (1975) in castor and
Abdelmula et.al. (1993) in faba bean.

Days to 50% flowering exhibited positive genotypic
association with seed yield / ha and pods / reproductive branch. Similar
positive association was obtained for plant height with seeds / pod,
meaning that taller plants should have more seeds / pod but less yield
(because of the negative association with yield). Similar results were
obtained in hyacinth bean (Singh et.al., 1979) as well as in soybean (Lal
and Haque, 1971) and faba bean (Abdelmula et.al., 1993)

Based on the results in this study, it could be concluded that
number of seeds / pod and number of pods / reproductive branch were
the main yield components to select for. In addition, improvement in yield
can be achieved through selection for late flowering and maturing
genotypes. Special considerations should be given to the characters
which exhibited negative association between them



Reference

Abdel-Mula,A.A.; Abdalla, A.H. and Salih, F.A.(1993). Phenotypic and
genotypic correlations of some characters in faba bean (Vicia faba L.).
U.of K.J. Agric.Sci.1(1) :20-31.

Adams, M.W. (1967). Basis of yield components compensation in crop plants
with special refernce to the field bean (Phaseolus vulgaris). Crop Sci. 7:
505 - 510.

Anon. (1981). ACSAD Annual Report No. 14. (in Arabic).

Badda, A.A.A. (1995). Evaluation of Some Exotic and Local Maize (Zea mays
L.) Genotypes. M. Sc. Thesis, Faculty of Agriculture, University of
Khartoum, Sudan.

Baswana, K.S.; Pndita, M.L.; Dankhan, B.S. and Partap, P.S. (1980). Genetic
variability and heritability studies on Indian bean (Dolichos lablab L.).
Haryana J. Hortic. Sci. 9 (1 — 2): 52 — 53.

Brindha,S.; Ponnuswami, V. and Thamuraj, S.(1997). Correlation studies in
cluster bean. South Indian Horticulture, 45 (1-2) :59- 60.CAB Abstracts
(1996- 1998).

Carlson, J.J. and Moll, R.H. (1962). Phenotypic and genotypic variation and
covariation in quantitative characters in strains of orchard grass. Crop
Sci. 2: 281 — 286.

Davies, J.G. and Hutton, E.M..In: Moore, R.M. (1970) Ed. Australian grass
land. Canberra, ANU Press. In: Skerman, P.J.; Cameron, D.G. and
Riveros, F. (1988). Tropical Forage Legume 2" ed. FAO, Rome

Duke, James A. (1983). Handbook of Legumes of World Economic
Importance. Beltsville, Maryland, New York and London.

Elsayed, S. M. (1999). Evaluation of Some Guar (Cyamopsis tetragonoloba
L.(Taub) Genotypes for Yield and Yield Components. M. Sc. Thesis,

Faculty of Agriculture, University of Khartoum, Sudan.



Fadalla, H.A. (1994). Evaluation of wheat (Triticum aestivum L.) Genotypes for
Yield and Yield Components. M.Sc. Thesis, Faculty of Agriculture,
University of Khartoum, Sudan.

Falconer, D. S. (1980). Introduction to Quantitative Genetics. 2" Ed.,
Longman, London.

Gasim, S.M. and Khidir, M.O. (1998). Correlation and path coefficient analysis
of some characters in roselle (Hibiscus sabdariffa var. sabdariffa). U. OF
k. J.Agric. Sci. 6 (1): 35-49

Gill, K. S. (1991). Pearl millet and its improvement. Indian Council of
Agricultural Research, New Delhi.

Gill, A.S. and Randhawa, A.S. (1975). Heritable variation and
interrelationships in Fox-tail millet (Setaria italica (L.) p.Bequv). Madras
Agricultural Journal, 62(5) : 253- 258.

Gomez, K.A. and Gomez, A.A. (1984). Statistical Procedure for Agricultural
Research. 2" Ed. John Wiley and Sons, Inc. New York.

Hebetinek, J.; Ruzichova, M. and Soucek, J. (1983). Variability of
characteristics in, and correlation between, various cultivars of horse
bean (Vicia faba L.). Faba Bean Abstract 3 (1): 2 — 2.

Hooks, J.A.; Williams, J.H. and Gardner, C.O. (1971). Estimates of heterosis
from a diallel cross of inbred lines of castors (Ricinus communis L.). Crop
Sci. 11: 651 — 655

Ibrahim, E. W. (2001). Evaluation of Some Guar (Cyamopsis tetragonoloba L.)
Genotypes for Yield and Yield Components Under Rainfed Conditions.
M. Sc. Thesis, Faculty of Agriculture, University of Khartoum, Sudan.

. Ishag, H.M.; Ayoub, A.T. and Said, M.B. (1987). Cotton leaf reddening in the
irrigated Gezira. Expl. Agric. 23:297 — 312.

Ishag, H.M. (1994). Performance of irrigated lablab purpureus L. cultivars in
semi-arid tropics. U. OF k. J.Agric. Sci. 2 (1): 1- 14.



Johnson, H.W.; Robinson, H.F. and Comstock, R.E.(1955). Genetic
correlation in soybean and their implication in selection. Agron. J. 47 .
477-482.

Kambal, A.E. (1969). Components of yield in field beans (Vicia faba L.). .
J.Agric. Sci. (Camb.) 72: 359 — 363.

Katiyar, R.P. and Singh, A.K. (1990). Path coefficient studies for yield and
yield components in faba bean (Vicia faba L.). FABIS 26: 3 — 5.

Kheradnam, M. and Nikerjad, M. (1974). Heritability estimates and correlation
of agronomic characters in cowpea (Vigna unguiculata). J.Agric. Sci. 82:
207 — 208.

Lal, V.S. and Haque, Md.F. (1971). Path analysis of yield components in
soybean. Indian J. Genet. PIl. Breed. 31(2): 357 — 362.

Mahmoud, S.A.; El-Hyatemy, Y. and El-Rayes, F.M. (1978). Correlations and
path coefficient analysis of yield components and chemical composition
in broad bean (Vicia faba L.). Agricultural Research Review (Egypt) 56
(8): 117 — 125.

Malik, B.P.S.; Singh, V.P.; Chaudary, B.D. and Chaudary, R.K. (1982). Path
coefficients and selection indices in green gram. Indian J.Agric. Sci. 52
(5): 350 — 371.

Miller, P.A.; Williams, J.C.; Robinson, H.P. and Comstock, R.E. (1958).
Estimation of genotypic and environmental variances and covariances in
upland cotton. Agronomy Journal. 60: 126- 131.

Mital, S.P. and Thomas, T.A. (1969). Correlations and selection indices in
improvement of seed yield in guar. Indian J. Genet. PIl. Breed. 29(1): 10—
17.

Mohammed, I. A. (2002). Evaluation of Some Guar (Cyamopsis tetragonoloba
L.) Genotypes for Seed Yield and Yield Components. M. Sc. Thesis,

Faculty of Agriculture, University of Khartoum, Sudan.



. Moll, R.H. and Stuber, C.W. (1974). Quantitative genetics. Empirical results
relevant to plant breeding. Adv. Agron. 26: 313.

Musaad, K.B.l.(2009). Evaluation of Some Genotypes of Hyacinth Bean
(Dolichos lablab). Ph. DThesis, Faculty of Agriculture, University of
Khartoum, Sudan.

Naidu, M.R.; Ashok, C. and Singh, V.P.S. (1985). Analysis of yield
components in broad beans. Indian J.Agric. Sc.55 (4): 236 — 239.

Nayar, K.M. (1981). Studies on genetic divergence and breeding behavior of
few intervarietal crosses in field bean (lablab purpureus L Sweet. ).
Mysore J. Agric. Sci. 16 (4): 486.

Pandey, S. and Gritton, E,F. (1975). Genotypic and phenotypic variances and
correlations in peas. Crop Sci. 15: 353 — 355.

Pandita, M.L.; Pandey, S.C.; Sindhu, A.S. and Arora, S.K. (1980). Studies on
genetic vriability and correlations in Indian bean (Dolichos lablab L.).
Haryana J. Hort. Sci. 9: 154 — 159.

Purseglove, J.W. (1981). Leguminosae, P. 199 — 332. In: Tropical Crops:
Dicotyledons, Longman Group, Essex, U.K.

Rahman, M.M.; Alam, M.F.; Kabir, K.M. and Quasem, M.A. (1988). Genetic
parameters and character association in hyacinth bean (Dolichos lablab
L Sweet.). Bangl. J. Pl. Breed. Genet. 1 (1-2): 123 — 128.

Salih, M. A. (2000). The Effect of Interaction between different Cultivars and
Plant Density on Growth and Yield Components of Guar. M. Sc. Thesis,
Faculty of Agriculture, University of Khartoum, Sudan.S

Shalaby, T.A. and Katta, Y.S. (1976). Path coefficient analysis of seed yield
and some agronomic characters in field bean (Vicia faba L.). J. Agric.
Research (Eygpt). 2 (2): 70 — 79.

Sharma, J.R. (1988). Statistical and Biometrical Techniques in Plant Breeding

.Kolkata, Lucknow, Mumbai.



Singh, S.P.; Singh, H.N.; Singh, N.P. and Starivastava. (1979). Genetic
studies on yield components in lablab bean. Indian J. Agric. Sci 49 (8) :
579 — 582.

Skerman, P.J.; Cameron, D.G. and Ruveros, F. (1988). Tropical Forage
Legumes. 2" ed. FAO, Rome.

Surlan-Momirovic, G. ( 1987). Genotypic and phenotypic correlations among
morphological and biological traits in different varieties of soybean
(Glycine max L.) merrill. Poljoprivredna Znanstvena Smotra. 76- 77, 5-
17. {Cited by Field Crop Abstracts (1988)}.

Wanjari, K.B. (1988). Variability and characters association in blackgram
(Vigna mongo). Indian J. Agric. Sci 58 (1) : 48 — 51.

Yassin, T.E. (1973). Genotypic and phenotypic variances and correlations in
field beans (Phaseolis vulgaris). Crop Sci., 7 (5): 505 — 510.



O Lusll (2 (s gdaall 9 (1ol Jal Y Jalaa
2 ve Cuea Gl sl e Tae b ) ) ey Gaal) JUS
O suall Oaiy Slaia daala ge) )l o slall 4080

u\d}uﬂ\ (ol ce)ja‘);j\ daala 6:\.9\_)‘)!\ Z_AS 2

saliiaal)

e Al ys S B JLERY il sSa D ALK Al piall cileUndll) aranald aladiuf o3
Claiall (a5 il sSa g Al G (Sl 5 (s edaall Ll )V Jalea a5 a3 8 5 ¢jde Lyl
A 5a Ay sima il ) il < ekl 198/1997 — 97/1996 (s sall J3a clld g g 58 sl
B sl aae 5 clall (8 o5l aae e JS 5 Aaliall Baa 5 (8 AaliY1 G A pedae 5 41
Ay a3 ALY dae (e IS5 Aaluall Ban 5 (B i) das ge A jedae ULl ¢l
o IS e Tl Ul ) A lisD dseailly il @ glal (5 a0 &als e, eaill ALY) 230 5 %50
il (8 4 el g 8 axe g dus Al ()55 il (B 5 ) 2o

Cliall ot 35k oo Al Gaead (Say 43l Gl jall a2 @l e 2l cle
s sl ase 5 ) b s il axe Jadi il AalisY) g s se Ul 5 Ualii ) e A
e Ll Walsi ) cidaef ) cliuall Ay (laiiy) ie dala el jled 38 camy LS 8l
Anliy)



JOURNAL OF STUDIES & RESEARCHES ISSUE NO.1, 2010

YEffect of some soil-applied herbicides on growth, yield and weed
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ABSTRACT

This study was carried out in the Faculty of Agriculture, University
of Khartoum, Shambat, during winter growing seasons of 1996/97 and
1997/98 to evaluate the efficacy of weed control by three pre-emergence
herbicides: Goal applied at (0.2, 0.4 and 0.6 L/ha), Ronstar 40 FLO
applied at (0.5, 1.0 and 2.0 L/ha) and Stomp 500 EC applied at (1.5, 2.0
and 3.0 L/ha) and to see the tolerance of faba bean crop ( Vicia faba L.)
to these herbicides.

Results indicated that the hand-weeding control treatment resulted
in a significant increase in faba bean seed vyield in both seasons as
compared to the unweeded control. Moreover, the three herbicides at
their high rates used gave seed yield which was comparable to the hand-
weeding control.

The herbicides used resulted in a moderate to good overall weed
control especially at their high rates. The three herbicides at their
medium and high rates, gave excellent and persistent control of annual
grasses, in terms of number of weed and final weed biomass. However,
they were less effective on annual broad-leaved weeds.

Within the three herbicides, the best grass weeds control was

achieved with Stomp herbicide in both seasons.

97Part of a thesis submitted to the University of Khartoum by the first author under supervision of the second author

for the fulfillment of the requirements for the Master degree.



INTRODUCTION
Vicia faba L. belongs to the family leguminosae. It has the ability to fix
nitrogen from solil air through the activity of nodule-producing bacteria in
its root (Park and Eddowes, 1975; Chapman and Carter, 1976 and Bond,
1979).
Vicia faba L. is the fourth most important pulse crop in the world. It is an
important source of dietary protein. It is grown for human consumption
and it is sometimes harvested early as a green vegetable as in European
countries or late as dry beans as in most of tropical countries. The crop
produces residues with a variety of uses and also used as animal feed
(Abdalla, 1979; Bond, 1979; Hawtin and Stewart, 1979; Yousif, 1982;
Simpson, 1983 and Adam, 1988).
As a source of plant protein consumption of faba bean has been ever
rising due to urbanization, population growth, changing consumption
habits and the rising prices of meat (Ahmed, 1996).

Besides insect pests and diseases, weeds constitute the main
obstacle in agricultural production. They are unwanted and undesirable
plants which interfere with the utilization of land and water resources and
thus adversely affect human welfare (Rao, 1993).

In Sudan weeds reduced faba bean yield by 55%. Weeds compete
with faba bean, causing poor growth and yield losses. Four weeks from
sowing is the most critical period in determining weed competition in the
crop (Dawood, 1989 and Babiker, 1990).

Herbicides constitute a new and highly efficient method for
controlling weeds, increasing yields and reducing labour in crop
production (Chapman and Carter, 1976; Furtick, 1977 and Sill, 1982).

Accordingly, this investigation was undertaken to seek for soil
applied herbicides which are safe and efficient for weed control in faba

bean.



MATERIALS AND METHODS

Two consecutive experiments were carried out during the winter
seasons of 1996/97 and 1997/98 in the demonstration Farm of the
Faculty of Agriculture, University of Khartoum, Shambat, Sudan.

The site was divided into 44 plots; plot size was 4 x 5 m. Each plot
was made of seven ridges each was four meters long. The spacing
between ridges was 70 cm and 20 cm between holes. Faba bean (Vicia
faba L.) seeds of the local cultivar “Shambat 616" were sown in each
hole at a rate of three seeds per it at one side of each ridge on the 10™ of
November 1996 and on the 17" of November 1997.

In this respect three herbicides namely, Goal (Oxyflurofen) at 0.2,
0.4 and 0.6 L/ha, Ronstar (Oxadiazon) at 0.5, 1.0 and 2.0 L/ha and
Stomp (Pendimethalin) at 1.5, 2.0 and 3.0 L/ha, were applied as pre-
emergence. Treatments were laid in a randomized complete block
design with four replications. In both experiments one plot from each
replicate was left unweeded and another one was weeded two times at
an interval of two weeks and taken as a hand-weeding check.

Four weeks from sowing weeds were recorded by counting the
number and species in each plot using a meter square then a supportive
hand weeding was followed in the whole experiment except the control.
The weed biomass per meter square in (g) for the collected weeds was
also recorded.

To evaluate the effect of the herbicides on the growth of the crop,
five plants were randomly selected from the inner five rows of each plot
after eight weeks from sowing and the following were determined:

1- Number of leaves/plant. 2- Shoot dry weight/plant (g). 3- Plant
height (cm).

At the final harvest ten plants were randomly selected from the five

inner rows of each plot and the following were recorded:



1- Number of seeds per pod. 2- Hundred seed weight (g). 3- Total
yield ton/ha.
RESULTS AND DISCUSSION

In the first season Goal at its high rate showed a significant
increase in the per plant number of leaves as compared to the unweeded
control. However, in the second season the medium and high rates of
Stomp, the high rates of Goal and Ronstar, respectively and the hand-
weeding control had significantly increased leaf number per plant as
compared to the unweeded control (Table 1).The same trend was
reported by Mohamed (1995). This increase may be as a result of
effective control of weeds by the herbicides which might be enhanced by
favorable environmental conditions.

In the first season shoot dry weight/plant was insignificantly
affected by all herbicides treatments and the hand-weeding control as
compared to the unweeded control (Table 1). Similar results were
obtained by Babiker (1990) who found that, application of Pursuit, Igran
and Prometryne applied at planting showed insignificant increase in faba
bean shoot dry weight/plant. This result is probably due to the fact that
the recorded weeds especially the broad-leaved weeds in the
experimental site were tolerant to the used herbicides during this season
in which caused no affect on faba bean shoot dry weight/plant. However,
in the second season there was a significant increase in shoot dry
weight/plant due to the application of all herbicides treatments at their
different rates and the hand-weeding control treatment as compared to
the unweeded control (Table 1). The same results were obtained by Abu
Nayib (1989). This significant increase, during this season, on dry
weight/plant may be explained in the light of the fact that the number of
weeds recorded in the treated plots was too few to affect the growth of

the crop.



Plant height was insignificantly affected by all herbicides
treatments and the hand-weeded check as compared to the unweeded
control in the first season (Table 1).Similar results were found by
Mohamed (1992). This result could be due to the fact that the recorded
weeds flora in the unweeded control plots were so few to cause any
significant effect on crop plant height during this season. It is worth
mentioning that weed/crop competition is the outcome of the competition
for nutrient, moisture, light and Co2 which was lackened during this
season. In the second season, however, Goal at its all rates, Ronstar at
its high rate, Stomp at its medium and high rates and the hand weeding
control showed a significant increase in plant height as compared to the
unweeded control (Table 1). The same trend was found by Babiker
(1990). This result could be attributed to the use of herbicides which
conspicuously suppressed weeds and freed faba bean plants to reach
their potential length as more nutrients, water and space would be
available to the crop. Ronstar at its high rate only in the first season
showed a significant increase in faba bean seeds/pod as compared to
the unweeded control. In the second season Goal and Stomp at their
high rates showed a significant increase in faba bean seeds/pod as
compared to the unweeded control (Table 2).These results were in line
with the findings of Abdel Rasoul (1998). This increase probably due to a
result of effective weed control and elimination of weed competition with
the crop by herbicides used at their high rates which enhanced plant
growth and reflected in an increased faba bean seeds number/pod as
compared to weedy check treatment. In both seasons results of this
investigation showed that, application of all herbicides at their different
rates and the hand weeding treatment has no effect on hundred seed
weight treatment as compared to the unweeded control (Table 2). Similar

results were achieved by Mohamed (1992).



In the first season the study revealed that faba bean total seed
yield was significantly increased by all herbicides treatments except
Ronstar at its low rate and hand-weeding as compared to the unweeded
control treatment. However, in the second season a significant increase
was observed with the hand-weeding control treatment, the high rate of
Goal, Ronstar at its all rates and Stomp at its medium and high rates as
compared to the unweeded control treatment (Table 2).These results
were in line with the findings of Mohamed (1996). These increases in
total seed vyield tons/ha might be due to the enhanced plant growth
resulting from the elimination of weed competition by herbicides
application and the beneficial effects of other cultural operations.

The medium and high rates of all herbicides used in this
investigation showed high percentage weed control ranging from 64-82%
in both seasons as compared to unweeded control (Table 3). The result
is in conformity with the findings of Abu Nayib (1989) who reported that,
pre-emergence application of Goal, Ronstar and Stomp in faba bean
gave effective weed control as compared to the unweeded control.
Results of this investigation showed that, all herbicides used at their
different rates resulted in significantly reduced weed biomass in both
seasons (Table 3). These results were in line with the findings of Taha
(1990). This significant reduction in weed biomass could be merely due
to effectiveness of these herbicides in controlling weeds.



Table 1: Effect of herbicides treatments on plant growth parameters

at 8 weeks from sowing

Treatments | Herbicid | No. of leaves/plant Shoot dry weight | Plant height (cm)

e rate (g)/plant

(L/ha) 1996/97 | 1997/98 996/97 | 1997/98 | 1996/97 | 1997/98
Goal R1 0.2 52.75ab |51.00bc |1150a|11l.25a |7450a |59.30a
Goal R2 0.4 4750 ab |52.90abc |12.25a |11.00a |75.00a |59.05a
Goal R3 0.6 60.25a |59.35ab 1250a | 11.75a |77.75a |58.70 a
Ronstar R1 | 0.5 53.25ab | 53.05abc |11.25a [12.00a |68.00a |57.20ab
Ronstar R2 | 1.0 51.75ab | 52.00abc |12.25a |11.50a |72.25a |56.70ab
Ronstar R3 | 2.0 48.50 ab | 58.90 ab 1350a | 11.75a |73.00a |60.55a
Stomp R1 15 49.50ab | 47.30c 1050 a | 11.25a |69.25a |57.45ab
Stomp R2 2.0 46.25b |58.15ab |11.00a |13.75a |72.75a |60.30a
Stomp R3 3.0 55.00 ab | 62.40 a 1200a |14.25a |76.25a |60.45a
HWC - 58.25ab | 58.15 ab 1250 a | 12.25a |72.25a |60.50a
uwcC - 4575b |45.45c 11.25a | 7.50b 69.00a [52.90b
C.V% - 15.27 11.96 19.76 18.25 8.28 5.65
S. Et - 5.58 4.60 1.66 1.50 4.26 2.34

*R1, R2 and R3 = Low, medium and high rates, respectively.

*HWC = Hand-weeding control

*UWC = Unweeded control

*Treatments means followed by the same letters are not significantly

different at p (0.05) according to Duncan’s Multiple Range Test.



Table 2: Effect of herbicides treatments on total grain yield (ton/ha) and

important yield components at 8 weeks from sowing

Treatments | Herbicide | No. of seeds/pod | 100 seed weight | Total grain yield

rate (9) (ton/ha)

(L/ha) 1996/97 | 1997/98 | 1996/97 | 1997/98 | 1996/97 | 1997/98
Goal R1 0.2 2.55ab |2.8lab |51.50a |[50.50a [3.68ab |2.73 ab
Goal R2 0.4 2.51ab |2.87ab |52.75a |51.50a [3.81ab |2.79 ab
Goal R3 0.6 254ab |[3.05a [48.50a |52.00a [3.90ab |2.93 a
Ronstar 0.5 2.52ab |2.80ab |51.25a |52.00a |3.20bc |2.93 a
R1
Ronstar 1.0 255ab [2.69b [50.25a |52.75a |3.59ab |[2.90a
R2
Ronstar 2.0 272a |2.8lab [52.25a |50.75a |3.91ab |[2.93a
R3
StompR1 |15 2.58ab |2.80ab |53.75a |51.50a [3.99ab |2.83 ab
Stomp R2 | 2.0 266ab [2.76ab |51.25a |[54.25a |4.06a |3.03a
Stomp R3 | 3.0 26lab [3.00a |5150a [52.25a (4.18a |3.19a
HWC - 2.51ab |2.8lab |52.25a |51.50a [3.83ab |3.10a
uwcC - 2.39b |266b |52.25a |51.50a [2.64c |2.38Db
C. V% - 6.77 6.14 6.06 4.88 13.48 10.98
S. Ex - 0.12 0.12 2.21 1.79 0.35 0.22

* R1, R2 and R3 = Low, medium and high rates, respectively.

*HWC = Hand-weeding control
*UWC = Unweeded control
*Treatments means followed by the same letters are not significantly

different at p (0.05) according to Duncan’s Multiple Range Test.




Table 3: Effect of herbicides treatments on percentage weed control and

weed biomass (g)/m2at 4 weeks from sowing

Treatments | Herbicide | Weed control% Weed biomass
rate (g)/m2
(L/ha) 1996/97 1997/98 1996/97 | 1997/98
Goal R1 0.2 71.88 (58.55)d |84.81(67.43)d |32.00a |4.50a
Goal R2 0.4 87.80  (70.21) |92.27 (73.90) | 20.75ab | 3.25ab
abc bc
Goal R3 0.6 86.75  (69.30)|94.94 (77.25)|20.25ab |2.75ab
abc ab
Ronstar R1 | 0.5 71.86 (58.49)d |87.90 (69.65)|28.00 ab |3.63 ab
cd
Ronstar R2 | 1.0 84.54 (67.49 )|90.29 (72.18)|22.75ab |3.50 ab
abcd bcd
Ronstar R3 | 2.0 93.39 (75.47)a |90.49 (72.99)bc | 12.25b [2.25b
StompR1 |15 77.28 (61.88) cd | 89.66 (71.52)|18.00 ab | 2.88 ab
cd
Stomp R2 |2.0 81.13  (64.75)|95.27 (77.51)|16.50b [2.38b
bcd ab
Stomp R3 | 3.0 89.94 (71.99) ab | 97.70 (81.30) a | 14.00b |2.50 ab
HWC - 100 (88.52) 100 (88.51) - -
UWC - 0.00 (1.48) e 0.00 (1.50) e 87.50c |21.75¢c
C. V% - 9.54 5.03 32.18 25.12
S. Ex - 4.22 2.44 6.26 0.88

*R1, R2 and R3 = Low,

medium and high rates, respectively.

*HWC = Hand-weeding control
*UWC = Unweeded control




*Treatments means followed by the same letters are not significantly
different at p (0.05) according to Duncan’s Multiple Range Test.
*Data in parenthesis are treatment means derived from arcsine
transformation of original data.
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Abstract
Dongola locality was selected as a site for the study to represent the
Northern State because is 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 compared with 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 Ilabour more

efficiently.



Introduction

Agriculture is the main economic activity in the Northern 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 itis 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, 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 depending 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 , (NSMAAI, 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.

ltem 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 Matarat | % Nile % Cooperative | % | Expansion | %

S 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 1.5
Irrigation 12,963 |24 18,118 |25 25,213 35 28,860 37.7
Urea 7099 13.3 | 6632 9.2 |6821 9.5 | 7390 9.6
Phosphate | 4231 7.8 | 3737 5.2 | 3969 5.5 3892 5
Pesticide 1605 3 2526 3.5 |1551 2.2 11371 1.9
Harvesting | 6888 12.7 | 9259 12.7 | 6568 9.2 | 7363 9.6
Rent 4148 7.6 |14,617 |20.1 | 10,707 15 ]10,557 13.7
Zakat 3839 7.1 |5188 7.2 |3900 5.6 | 4315 5.6
Transportati | 957 1.8 | 1162 1.6 |865 1.2 1091 1.4
on
Total 53,952 |100 |72,469 |100 |71,515 100 | 76,787 7.1

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 1.1 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 Yield Gross return
(SD/sack) 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 yield, 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 Regression Coefficients | Std. Error | T- Sig.
variables Beta)( Value

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
R2 0.64

F- Ratio 14.5 0.000

Source: calculated by the author

According to types of schemes RZ2was (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 Regression Coefficients | Std. Error | T- Sig.
variables Beta)( Value

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 Regression Coefficients | Std. Error | T- Value | Sig.
variables Beta)(
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
Numberof 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. Impact of the

independent variables on wheat vyield

(Cooperatives).
Independent Regression Coefficients | Std. Error | T- Value | Sig.
variables 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
R2 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 Regression Coefficients | Std. Error | T- Value | Sig.
variables 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
R2 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 yields 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, 7.2 to 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

This main purpose of this study was to investigate the economic
adjustments of female-headed households (widows and divorcees). The
study attempted to answer the following questions toward achieving the
research objectives: What were the available economic resources before
and after the women becoming FHHs? What were the sources of income
of FHHs? What economic adjustments undertaken by the women after
becoming FHHs? And what factors influence economic status of FHHs?

Secondary data was used to address the objectives of this study. The
analytical techniques used were descriptive statistics, t-tests of
significance, and multiple regression model of analysis. Descriptive
statistics and t-tests of significance were used to address the first three
objectives of the study which were: (i) to identify and measure the
economic resources available to the women before and after becoming
female-headed households, (i) to determine the sources of income of
the women after becoming female-headed households, and (iii) to
identify the economic adjustments undertaken by the women after
becoming female-headed households. The regression model was used
to determine the factors that significantly influence FHHs' economic
status. T-tests of significance were used to determine the differences
and relationships between the variables in the study. The data was

analyzed by using Statistical Package of Social Science (SPSS).



The analysis indicated positive economic adjustments undertaken by
female-headed households where, more women were involved in
employment, more income was earned, more values of properties owned
and more savings. The results indicated that, despite of the managerial
process of economic adjustments undertook by FHHs, about 80% of
them were still below the poverty line and could not meet their family
basic needs. The limited resources available to FHHSs, in addition to the
problems experienced were the reasons why the majority of them
remaining below the poverty line. The results also indicated that,
younger, educated FHHs, employed, had training and received social
support, were more likely to have adequate incomes. The results
indicated weak economic status of FHHs. About 80% of FHHs were not
satisfied with income. The comparison between the widows and the
divorcees in this study showed that, the divorcees experienced better
economic adjustment, might be because they were younger, more
educated, had greater incentive to work, and about one third of them
initiated their divorce. Widows need more consideration compared to
divorcees.

Relevant policies and programs should be formulated to target FHHs,
with specific consideration to each group either widows or divorcees. In
order to avoid the spread of poverty and to satisfy the expenses of the
family basic needs, more integrated programs should be designed for
FHHs. FHHs need to be helped to develop their skills, improve their
limited resources, provide more earning opportunities and access to
training, and provide social support. Government and financial
institutions should expanded their credit services to help FHHs. Factories
and other sectors should expand employment opportunities for older and
not educated FHHs. Social support must be provided to FHHs monthly,

and specially target those who have no or low income, had no



gualifications, no children to help, and older in age to improve their
economic status. Government, non-governmental organizations, private
sector and community need to develop and revise appropriate strategies
and policy to promote the economic and social advancement of female-
headed households (widows and divorcees). This can be done by
improved technology to enhance their work, business, spiritual and
family lives thereby enhancing the overall well-being and quality of life.
Keywords: Female-Headed Households (FHHs), Economic
Resources, Economic Adjustment, Economic Status.
INTRODUCTION
At the beginning of the new millennium, the Asian region faces many
critical challenges. One of these challenges is poverty (Nair, 2000).
Poverty is also found in Malaysia, and according to Henderson, Hulme,
Phillips, and Ainur (2002), the poor are concentrated largely in the rural
areas. Studies conducted in Western countries shown that, female
headship was associated with poverty (McLanahan, 1985; Islam, 1993;
and Buvinic & Gupta, 1997), and children have higher rates of
delinguency and emotional problems and lowered school performance
(Wadsworth & Maclean, 1986). Nair (2000) mentioned that new forms of
poverty are emerging in other vulnerable groups, including female-
headed households.
Women when become the head of the household, there is a tendency for
them to face financial difficulties caused by their dual roles of provider
and caregiver and their low earning capacity (Orthner & Neenan, 1996).
As female-headed households faced financial difficulties, they required to
be employed. But according to their low level of education, low-wage
earning and low knowledge and skills, female-headed households need
human resource development and training requirements. Those women,

who cannot financially meet their basic needs, need support, either from



governmental or non-governmental organizations. For those involved in
income generating activities, technologies can help them in generating
income or make improvement in the quality and quantity of the
production.

Income earned from employment is the main source of income for the
majority of people and also for female-headed households (FHHS).
Female-headed households, their general low level of education and lack
of marketable skills reduce their chances of finding well-paid employment
(Motie, 2000). Besides low level of education and lack of skills, other
problems are associated with employment of women: Gender wage
differences still existed, women’s earning was less than their male
counterparts even those with college degrees (Bernhardt & Dresser,
2002) and tended to concentrate on low-wage, traditionally female-jobs
(Peterson, Song, & Jones-DeWeever, 2002). Women were less likely to
receive employer-aided job training programs because employer—
assisted training was less prevalent in traditional female-dominated
occupations (Lee, Clery, & Caroll, 1999), and tended to receive less
financial support from their employers for these training programs (Lee,
et al., 1999). Since employment is the main source of income for FHHS,
and not all of them were employed, in addition to the problems
associated with their employment, they need to look for other sources of
income.

Female-headed households depend on earned income, but the majority
of them are not working or having no income, and also most of them had
no other sources of income. As such, FHHs have to struggle with their
economic hardship so as to survive by undertaking economic adjustment
for their available resources. When the woman becoming female-headed
household (divorced or widowed), she has to be capable of controlling

her own life. This capability to control life, need resources such as



education, employment, training, and social support to make adjustment
to the new life. The adjustment of improving resource productivity
through increasing household production incomes were examined by
Voydanoff & Donnelly (1988).

Economic status of women is determined when they have their own
income. Dixon (1978) identified the factors that influence the economic
status of women. These factors are the degree of a women’s access to
and control over material resources such as food, income, land, and
other forms of wealth and to social resources such as knowledge, power
and prestige within the family, in the community, and in society at large.
Being widowed or divorced, the economic status of women will affect
their economic well-being. Economic well-being, as clarified by Garman
(1995) and Williams (1991), is a function of many variables in
combination, including money income, transfers and in-kind income,
financial assets, human assets, community resources, durable goods
and services, time, deferred consumption, attitude toward money, ability
to manage, control over financial affairs and resources, values,
insurance-risk management, job security and pension benefits, ability to
adjust to life transitions, and lifestyle decisions. Studies conducted by
Bianchi (1980, 1981) concluded that economic well-being, whether
measured by per capita household income or by the poverty rate, is
lower in FHHSs than in male-headed households.

Bauman (1999) reported that having low income generally increases the
likelihood of having difficulty meeting basic needs. Female-headed
households have to use certain economic adjustment to earn sufficient
income so as to meet their families' basic needs. By the knowledge of
FHHs’ economic situation, the policy makers and development

programmers can well design the programs that targeting this poor

group.



This study contributed to the literature by joining family resource
management framework and human capital theory to focus on the
economic adjustment of FHHs. Investment in human capital will help
FHHs to improve their potentials rather than just solving their problem of
poverty, which could be through establishment of income-generating
activities.
REVIEW OF THE LITERATURE

Different scholars define female-headed households in different
ways, but most of them divided these women into two groups according
to the absence of the male partner. Women become heads of
households mainly for two reasons: because the partner is permanently
absent due to the separation or death and thus the women is legally
single. Or, they become the heads of households when the partner is
temporarily absent due to long-term work migration or refugee status
(Sibongile, 1994).
In this study female-headed households defined as those women whose
partner is absent due to divorce or death. This study also, compared
between widows and divorcees regarding their. available economic
resources, sources of income, economic adjustment and economic
status.
As poverty is defined as lack of income required for female-headed
households to meet the family basic needs, having low income generally
increased the likelihood of having difficulty meeting basic needs
(Bauman, 1999). Subsequently, the traditional measures of income,
wealth, and poverty provide basic information about the well-being of the
population. Sen (1990) has made a case for viewing development as the
expansion of human capabilities. The capability approach also provides
a broader informational base for conceptualizing development which

typically focuses on resources or utility.



This study considered demographic characteristics, economic resources
and family expenses on basic needs. Bauman (1999) cited that, although
personal or household income is generally regarded as the single best
measure of the degree to which people are well off, other factors can
also contribute to people’s well-being. Subsequently, barriers to
productive labor force participation: unemployment, work disabilities, low
levels of education, lack of skills, and an unmarried status were
characteristics commonly associated with difficulty meeting basic needs.
Therefore, those people living in households with a female householder
were significantly more likely to experience difficulty meeting basic needs
than people in households with a male householder or two-parent
families. Meeting basic needs and being satisfied with life are considered
guality of life and well-being of an individual, while some scholars such
as Eggebeen & Hawkins (1990) found that many mothers were entering
the labor force not so much to provide basic family needs but to provide
a higher standard of living.

According to Dixon (1978).economic status encompasses the degree of
individual’'s access to and control over material resources: food, income,
land, and other forms of wealth, and to social resources: knowledge,
power, and prestige. And the economic resources refer to the human
capital which can enhance the consumption and the production activities
in the market and non-market sectors (Schultz, 1961).Compared with
married-couple families, the economic status of female-headed families
is much lower. Researchers who have compared single-parent mothers
to married mothers have documented the lower economic status, higher
stress levels, and lack of time for sleep and leisure among single-parent
mothers (McLanahan & Booth, 1989), as well as the negative
consequences of these stresses on their children (Garfinkel &
McLanahan, 1986).



Female-headed households face financial difficulties because of a lack of
economic resources. Deacon and Firebaugh (1975) described that,
resources, both human and non-human, needed in decision-making and
underlines resource management. The resource substitution of time and
human skills for money resources in order to maintain family goals
requires more time spent in activities that increase household labor and
management incomes.

In addition to, family resource management framework (Deacon &
Firebaugh, 1988), human capital theory (Becker, 1962), was used as the
theoretical base for this study. Many forms of human capital investment
can be utilized by individuals, including schooling, on-the job training,
medical care, migration, and searching for information about prices and
incomes (Becker, 1962: 1975 and 1981). Zhan & Pandey (2004), refer to
human capital theory, education is associated with single mothers’
economic well-being. Subsequently, the strength of this relationship
between women’s higher education and their economic status is
important to understand as more and more families are headed by
women with children. Higher educated women have higher earnings and
occupational status (Bernhardt & Dresser, 2002). Employed single
mothers and those with more work hours had higher incomes (Dixon &
Rettig, 1994). The wage gap between workers with college degrees and
those without college degrees has widened. In addition to the factors
related to human capital, studies have also examined the role of some
demographic factors in single mothers’ economic status, as reported by
Zhan & Pandey (2004). These factors include women’s age, race, marital
status, the presence of children, and other adults living in households.
The age and education of female-headed households may affect the

economic adjustment strategies that seem possible or reasonable. Older



respondents were less likely to intend to change their financial situation
(Danes & Rettig, 1993b).

Some scholars compared economic status of the widows and the
divorcees. Among divorced and widowed single-mothers, it is often
debated who is poorer. However, when widows were compared with
continuously married women, Holden and Zick (1997) found that widows
had significantly lower incomes. The results were compared with studies
conducted earlier that examined the lives of widows during the 1970s
and 1980s. In the case of a household where two parents divorce, Alto
and Licher (1997) found that the split in the marriage caused the creation
of two households. Each family had a newly created reduced income
from a household of relatively bigger income. However, Smith et al.
1988, in a study of income dynamics found that age and work experience
may mediate the financial situation of the widowed. While widows
experience financial difficulties, the younger (aged 50 years or less) as
well as those who had a history of work experience evidenced less
financial decline.

Some studies reviewed the stress on divorcees or widows. Divorced
persons are exposed to more stressful life events as the process of
marital dissolution may be associated with the loss of one’s social
networks, financial problems, and legal difficulties. Divorce is associated
with an increase in a wide range of indicators of economic distress such
as low household income and poverty, particularly for women (Morgan,
1991). Like studies concerning the hardship associated with the divorced
women, also some studies targeting the women hardship after becoming
widowed. Holden (1991) concluded that the economic consequences of
widowhood are no less detrimental to women than are those of divorce

and separation.



The dissolution of the family affects children. Research on negative
consequences for children found that, children rose in single-parent
households generally have lower average levels of psychological well-
being and socioeconomic achievement than those raised by two
biological parents (Acock & Keicolt, 1989; Amato & Booth, 1997,
McLanahan & Sandefur, 1994). Other evidence suggests that children
from both types of single-parent families have greater odds of
delinquency and lower academic achievement (Evans et al., 1995),
which appear more complex than simply absence of a parent or
association of economic disadvantage (Haddad, 1998). In addition,
studies on single parents has found that the need for and lack of social
support for economically poor families and families with children who
have special needs has been well documented (Hanson & Carta, 1996).
In order FHHs in this study to undertake economic adjustment, different
types of resources should be available. A study conducted by Pearlin &
Schooler (1978) suggest that the resources which enable individuals to
develop coping strategies include psychological and personality
characteristics as well as social and interpersonal networks. In particular
they identified the importance of autonomy; the extent to which a
subject's life was under his/her own control. In addition, some social
support theorists (Heller, Swinfle, & Dusenbury, 1986) maintain that
social support can enhance adjustment directly by increasing a person's
positive affect, self-confidence, self-mastery, or sense of personal
satisfaction.

Several studies show that education, employment, and income are
positively related to psychological adjustment among divorced individuals
(Booth & Amato, 1991; Demo & Acock, 1996). Regarding widows, a

considerable body of research suggests that sudden death is associated



with poorer psychological adjustment among spouses of the deceased
(O‘Bryant, 1990-1991 and Wells & Kendig, 1997).
As shown from the literature, divorcees and widows indicated different
results regarding the strategies of adjustment. However, the process is
different for individuals experiencing divorce and widowhood.Female-
headed household, with different problems associated with them, have to
make adjustment by adapt and manage the available resources of the
household. Each female-headed household chose the suitable economic
adjustment according to her qualifications, skills and other personal
characteristics to be secure economically. The constraints of adjustment
start from the link between feminization of poverty and human capital of
female-headed households.
Therefore, FHH must undertake economic adjustment strategies in order
to cope with the consequences of being poor and adapt to overcome
economic hardship, by using their capabilities and investment in human
capital to improve their economic status adequacy of income. The
economic status of female-headed households will be improved when
they have the ability to arrange, plan, utilize, change, and well-manage
their available limited resources, in addition to have control over them.
Economic adjustment was the managerial process that undertook by
FHHs as an economic survival strategy enabling them to address the
objectives of this study. In other words, to ensure that their productivity
increases which is the basis of poverty reduction followed by their
economic well-being.

METHODOLOGY
This study focuses the Malay women, either widowed or divorced,
considering: age, level of education, number of dependents and the
following economic resources: employment, other sources of income,

children remittance, ownership properties, social support and training. To



minimize the error while analysis the data, the correlations between all
these variables were run. The findings indicated no multicollinearity
problem in the analysis.

The quantitative data used in this study were collected for the purpose of
studying Malaysian Female-headed Household in the Context of Poverty,
by Ministry of National Planning and Community Development. Currently,
it is the Ministry of Women, Family, and Community Development. This
study elaborate the instrument used for that survey to suits the purpose
of the current study which targeting Female-headed households in
Malaysia. The findings of this study suggested to be generalized to FHHs
in Malaysia because the sample selected consisted only the Malay
Muslim women who were sharing the same governmental rules and
developmental policies and programs. In addition, living in one country,
experienced the same kinds of problems, and using the same methods
of solutions.

Sample Selection

The women were interviewed using a set of questionnaire developed for
the study by trained enumerators. The list from Inter-coordinating Unit
and Amanah Ikhtiar were used to identify poor female headed
households. Using the list of names as sampling frame, the samples
were selected using stratified random sampling. The lists of names were
divided based on districts, and 23 out of 93 districts in Peninsular
Malaysia were randomly selected using table of random numbers. The
list of addresses in the districts selected were then selected randomly
and used as samples for the study. A total of 1747 names were randomly
selected to represent 10% of the female headed households in the 23

districts.



Data Collection

Data collection was carried out by 34 University students who resided in
the same districts and received one week field training before they
started the data collection on their own. The enumerators were given the
list of names to be contacted and advised in case they could not find the
name in the list they were to contact the village head requesting them to
provide names and addresses of female headed households in their
village. In addition, the enumerators were also allowed to interview other
female headed households with school age children after they have
exhausted the list given to them. A set of questionnaire was developed to
achieve the objectives. Data collected were transferred into computer
using SPSS program.

General Description of the Database

A total of 1401 female headed households were successfully interviewed
for the study and based on feedback from enumerators, the refusal rate
among the Chinese respondents were highest followed by the Indian.
Majority of the respondents in this study were Malay female headed
households (1275). Only 54 out of 239 Chinese female headed
households selected as sample were successfully interviewed for the
study. Similar trend occurs among the Indian samples whereby there
were only 72 out of 270 Indian samples successfully interviewed. Though
there were Chinese and Indian enumerators, most of them reported
having difficulties getting the corporation from Chinese and Indian
samples.

Research Framework

Family resources management theory (Deacon and Firebaugh, 1988)
and human capital theory (Becker, 1962) were used as a theoretical
base for this study. The variables that contributed to female-headed

households’ economic adjustment and economic status are shown in the



research framework, which consists of the three basic elements (inputs,
throughputs and outputs) as it applies to management (Deacon and
Firebaugh, 1988). Inputs (which introduce to the system) were the
independent variables, which were the demographic characteristics and
economic resources available to the respondents. These inputs were to
identify economic adjustment and economic survival of FHHs. The
demographic characteristics include: age, level of education, and number
of dependents.

Economic resources include: categories of employment, income earned
from employment, income earned from other sources, children
remittance, and ownership of properties, social support and training.
Throughputs (which were the managerial process) were represented by
the changes which were experienced by the respondents after becoming
FHHs. These changes include: employment status, categories of
employment, and additional sources of income, ownership of properties,
training and savings. Output is the end result which is economic status of

this study (the dependent variable).



Research Framework of the Study

Daemographic charactistics

1-Age
2 - Level of education

3 - Number of dependents

INPUTS

ECONOMIC RESOURCES
1. Categories of Employment
3. Income Earned from
Employment
3. Income Earned from Other
Sources
4. Children Remittance
5. Ownership of Properties
6. Social Support

l

7. Training

THROUGHPUTS

1. Employment Status

5. Access to Training
6. Savings

ECONOMIC ADJUSTMENT

2. Categories of Employment
3. Additional Sources of Income
4. Ownership of Properties

l

OQutput
ECONOMIC STATUS




Technique of Analysis

Statistical Package of Social Science (SPSS) was used to analyze the
data. To address the first three objectives of the study (to identify:
economic resources; sources of income; and economic adjustment),
descriptive statistics include: frequency, percentage were used for all
variables used in the study. Cross tab analysis between some variables
was made in order to give more information. The differences and
relationships between the variables were determined by using statistical
tests of significance including, Independent-Samples T-Test and Paired-
Sample T-Test. The hypothesis of the study was tested by using Multiple
Regression Analysis (MRA) to address the last objective of this study.
Design of the Empirical Model

The model was developed to test the hypothesis of this study: The
regression model was developed to determine the differences between
the factors contributed significantly to identify economic status of widows,
divorcees and female-headed households. Economic status of widows,
divorcees and female-headed households was measured in Malaysian
Ringgit (RM). The independent variables were identified as Xs in the
model. X1 (Age before the respondent becoming FHHs), X2 (Age after
the respondent becoming FHHSs), X3........... X20.

The odd Xs (X1, X3, ......... X19) represent the independent variables
before the respondents becoming FHHs, and the even Xs (X2, X4,
....... X20) represent the independent variables after the respondents
becoming FHHs. To explain the variation of the economic status of the
respondents, separate regression analysis for widow, divorcees and
FHHs were run (Table, 1).



TABLE: 1

Multiple Regression Analysis for Measuring Economic Status

Independent Variables

Model Before becoming FHHs After becoming FHHs
groups X1: Age @ X2: Age @
X3: Level of Education ® X4: Level of Education®
1. X5: Number of Dependents ? | X6: Number of
Widows | X7: Categories of Dependents *
Employment © X8: Categories of
2. X9: Income Earned from Employment °
Divorcees | Employment ® X10: Income Earned from

X11: Income Earned from Employment ®

3. FHHs | Other Sources? X12: Income Earned from
X13: Remittance from Other Sources?
Children? X14: Remittance from

X15: Ownership of Property | Children?
a X16:0wnership of Property
X17: Social Support?® 2
X19: Training® X18: Social Support?

X20: Training®

Note: a. Continuous, b. Dummy, and c. Categories

ANALYSES AND RESULTS
Economic adjustment in this study refers to the changes undertaken by
the women to their economic resources after becoming female-headed

households. These changes were measured by the differences of the



amount and money value for their economic resources after becoming
female-headed households. Adjustment can be, good or poor
adjustments, or in other words, can be positive or negative adjustment.
The changes were measured using the following economic resources:
employment status; employment categories; additional sources to

income; ownership of properties; and training.

Descriptive Analyses

Employment Status

Some of the respondents changed the status of employment. Table 2
presents the distribution of female-headed households by change of
employment status. The results revealed that the majority of FHHs did
not change the status of employment. Education is the main factor that
affected the status of employment and most of the women in this study
were of low level of education, retiree or old in age which may make it
difficult for the women to change. The reasonable explanation to those
women, who made the change, was their high level of education. As
such, those who were not employed or of low status of employment,

needs education and training in order to find suitable jobs.



TABLE: 2
Distribution of Female-headed Households by

Change of Employment Status

Employment | Widows | Divorcees FHHs

Status N % n % n %

Changed |125(16.5]| 53 (13.8]| 178 | 15.6
Not 63183.5|330(86.2| 961 |84.4
Changed

Total 756 | 100 [ 383 | 100 {1139 | 100

Employment Categories

Employment was subdivided into ten categories as follows: unemployed
and housewives (1); baby-sitters (2); laborers (3); self-employed (4); sale
sectors (5); clerical (6); service sectors (7); factories (8); small business
(9); and officers (10). The changes undertaken by the respondents
before and after becoming FHH are shown in Table 3. The positive
change indicates that more respondents were involved in employment
while, the negative change indicates that fewer respondents were
involved in employment after becoming FHHs. For widows and
divorcees, the change in the first category (unemployment and
housewives) shows a decrease in the percentage from 36.7% to 56.6%,
respectively. This result is an indication that more women were
employed after becoming FHHs, and divorcees were involved more in
employment than the widows. Consequently, there will be an increase in

the remaining categories. The highest change was shown in the



following categories: the third category (laborer), the eighth category
(factories) and the ninth category (small-business). These results were
positive change, because more women were involved in employment
after becoming FHHSs.

Comparatively the result of the remaining categories for both widows and
divorcees revealed a relatively low change. The result shows that,
widows in the tenth category (officers) showed a negative change (0.4**).
When employment categories cross-tabbed with education, as education
increased the respondent involve in high status. This result, give an
indication why widows in the officer’s category showed negative change,
because from earlier analysis, widows were lower than the divorcees in
their level of education.

The distribution of the employed women after becoming female-headed
households and they were not employed before show that, there were
495 unemployed before becoming FHHs were employed after. Those
495 women were distributed in high percentage in the following
categories: laborer, small-business and factories, and in low percentage
in following occupations self-employed, baby-sitters, clerical and service-
sectors. No change in the number of FHHs who were employed as
officers. It is clear from the results that the high increase was found in the
categories that require less or no qualifications, followed by those that
require some qualifications and skills. This shows the importance of

education to acquire employment status.



TABLE: 3

Distribution of Female-headed Households by

Change of Employment Categories

1 2 3 4 | 51617 8 9 10 | Total
Before | n| 525 | 4 83 | 18| - | 27114 | 40 41 4 756
0 %| 69410511024 - |3.6]19]| 53 |54 | 05 | 100
_§ After n| 247 | 321164 |45 1 | 3821 | 94 | 113 1 756
= % | 32.7 |4.2]|21.7|16.0]0.1|5.0]28|1241149]| 0.1 | 100
Change | % | 36.7%|3.7|10.7]118]0.1(14|109| 7.1 | 9.5 | 0.4*
Before [n| 274 | 1 | 38 |15 1 |12 | 8 | 15 | 19 - 383
" %| 71.5]03] 99 (39]03}|31|21| 39| 5.0 - 100
g After | n| 57 | 13| 88 |28 1 |37 |22 71 | 63 3 383
% %| 149 |34]1230|7.7]03|9.7]157]|185|16.4| 0.8 | 100
Change | % | 56.6%|3.1]113.1|3.4]0.0|66|3.6|146|11.4| 0.8
Before [ n| 799 | 5 | 121|133 1 [39|22]| 55 | 60 4 11139
%] 70.1|04(106(29|0.1]34|19]| 48 | 53| 04 | 100
% After n| 304 | 45252 | 73| 2 | 7543|165 | 176 4 11139
H %] 262 |40(221(64]0.2]6.6]|3.8]145]|155]| 0.4 | 100
Change | % | 43.4*|13.6|11.5|135]0.1(3.2119| 9.3 |10.2| 0.0
Note: * Decrease in % (positive change)
** Decrease in % (negative change)
Regarding the comparison between widows and divorcees, the

distribution of the increasing number of employed women after becoming

FHHs and were not employed before becoming FHHs, indicate the

following results. The percentage of the divorcees who were unemployed

before and then employed after becoming a FHHs, was higher than that

of the widows. There was about a 13.0% increase in the divorcees as

laborers, while only 10.0% increase in the widows in the same category.

The increase in the percentage of women working in the factories, 14%

were divorcees while, only 7% were widows. The increase in the




percentage of women who were working as baby sitters was the same
for both divorcees and widows (about 3.0%).

The categories showing less percentage were self-employed, clerical,
and service sectors. Widows indicated lower changes than the
divorcees. These results indicated that divorcees had a higher incentive
to work regarding their level of education and their age. The results
revealed the shift of FHHs was from not having income to have income,
but not to higher status. This was indicated by the level of education of
FHHs in this study, because most of them attained no-formal and
primary education. In addition to that, the majority had no training, which
explains why they can not involve in high status of additional
employment.

Additional Income from Other Sources

In addition to employment, the respondents also undertake economic
adjustment regarding their sources of income. The changes made by
widows and divorcees to earn income from additional sources, is shown
in Table 4. Seeking extra income from additional sources is important in
order to escape poverty. Other sources of income include: pension, rent,
bonus, share, and husband maintenance. The categories used in this
study to measure the changes of additional sources of income were as
follows: no income, less than RM255, RM 255-509, RM 510-1020, more
than RM 1020. These categories were used through the study to
measure income referring to the poverty line. The change in the
percentage made by the divorcees, were found to be more than that
made by the widows. The percentage of change was generally low. The
results show no changes above RM1020 made by the divorcees, and
only a 0.4 percent in the change made by the widows.

The majority of the respondents were below the poverty line, and most of

the change undertaken was found blow the poverty line. In other words



there was change but still weak in money value. Also, the results
indicated that there were limited other sources of income. In addition,
some of these sources are not easy to undertake change by the
respondents (rent and bonus) and other sources were out of their control
(pension, share, and husband maintenance). In addition to that, the
minority of the respondents received pension, share or husband

maintenance.

TABLE: 4
Distribution of Female-headed Households by

Change in Income from Other Sources

Non | <255 255 — 510 - > 1020 | Total
e 509 1020
Before | n | 524 132 44 20 6 756
" %|73.3| 175 5.8 2.6 0.8 100
_§ After | n | 518 146 61 22 9 756
2 % |685] 19.3 8.1 2.9 1.2 100
Chan | % | 4.8* 1.8 2.3 0.3 0.4




ge
Before | n | 277 72 23 5 6 383
% | 72.3| 188 6.0 1.3 1.6 | 100
% After | n| 256 | 75 39 7 6 383
g % [66.8] 19.6 10.2 1.8 1.6 | 100
® [Chan [%[55 | o8 4.2 0.5 0.0
ge
Before | n | 831 | 204 67 25 12 | 1139
% [ 730 17.9 5.9 2.2 1.1 | 100
o [ Ater [n]77a] 221 100 29 15 | 1139
T % [68.0[ 19.4 8.8 2.5 1.3 | 100
Chan [% [ 5.0 15 2.9 0.3 0.2
ge

Note: * Decrease in % (positive change)

Ownership of Properties

Ownership of properties is important in order to maintain security. The
properties owned by female-headed households which include land,
houses, shops, machinery, poultry, gold and jewels and others were
measured in their equivalent values in RM. The categories of
measurement were as follows: none, less than RM 5000, RM 5000-
10000 RM, and more than RM 10000. The results show that widows and
divorcees were differing in the economic adjustments regarding their
properties owned. The category below RM5000 shows a negative
change for the widows, which could be an indication to low valuable
properties owned by very poor women who used its money equivalence
to satisfy basic needs.

Table, 5 shows the results of the change of properties owned. The
values of the properties vary according to the actual item owned whether
it was land, a house, gold, machines or poultry. Some of the widows and

divorcees owned properties after becoming female-headed households



which could be the result of inheritance or buying. Some widows might
use their available properties to meet their basic needs due to their
relatively low income or a disability. The interpretation of the result
obtained was that, both groups have different types of properties and
also different economic situation. Therefore, the adjustment regarding
properties by change to increase their ownership or sell part of properties

to consume, depend on their behavior.

TABLE: 5
Distribution of Female-headed Households by
Change of Ownership of Properties
None| < (5000 > Total
5000 — 10000




10000)
Before | n| 392 | 219 | 57 88 | 756
., %| 519 | 29.0| 7.5 | 11.6 | 100
§ After | n| 249 | 207 | 70 | 230 | 756
2 %]| 329|274 | 93 | 304 | 100
Change | % | 19.0* | 1.6** 1.8 18.8
Before | n| 217 | 111 17 38 383
0 %[ 56.7 | 290 | 44 | 9.9 | 100
% After | n| 143 | 112 | 30 | 98 | 383
= %| 373|292 7.8 | 256 | 100
Change |%|19.4*| 0.2 | 34 | 157
Before | n| 609 | 330 74 126 1139
%]| 535|290 65 | 11.1 | 100
ﬁ After | n| 392 | 319 | 100 | 328 |1139
- %| 344 | 280| 88 | 288 | 100
Change |% | 19.07 | Lo~ | 2.3 | 17.7

Note: * Decrease in % (positive change)

** Decrease in % (negative change)

Savings

The change undertaken by the respondent before and after becoming
FHHs regarding their saving was measured by using the following
categories: none, less than RM 5000, 5000-10000 RM, and more than
RM 10000. The results reveal that, there were positive changes in the
four categories of savings but of low percentage. In addition to that
widows showing high percentage in change compared to divorcees in the
third category (RM5000 to RM10000). The result of savings is reasonable



because most of them were hard-core poor therefore, they had no savings.

Table 6 shows the distribution of the women according to the change in

percentage of their savings after becoming female-headed households.
TABLE: 6

Distribution of Female-headed Households by
Change in Savings

None < (5000 — > Total
5000 10000) 10000
Before | n | 623 8 53 72 756
" % | 824 11 7.0 9.5 100
_§ After n| 489 25 125 117 756
2 %| 64.7 | 3.3 165 155 | 100
Change | % | 17.7*| 2.2 9.5 6.0
Before | n | 327 2 25 29 383
% %| 854 | 05 6.5 7.6 100
g After | n | 251 | 17 61 54 | 383
'5 % | 65.5 4.4 15.9 14.1 100
Change | % | 19.9*| 3.9 9.4 6.5
Before | n | 950 10 78 101 | 1139
% | 83.4 0.9 6.8 8.9 100
% After n| 740 42 186 171 1139
LL
%| 650 | 3.7 16.3 15.0 | 100
Change | % | 18.4*| 2.8 9.5 6.1
Note: * Decrease in % (positive change)

The result indicated better percentage of change by the divorcees in all
categories. In this study more than half of the divorcees were either
initiate the divorce or sharing the decision with the husband. This fact
could be an interpretation that, the divorcees were better than widows in
their economic adjustment. This result was similar to a study conducted
by Kitson's (1982, 1992) who measured divorcees adjustments, and

found the reflects of post-divorce concerns, including being happy (or



unhappy) with the decision to divorce, believing that the divorce was a
good (or bad) idea, and perceiving that the divorce had positive (or
negative) effects.

Economic adjustments made by female-headed households in this study
were indicated by the positive changes (either positive or negative
percentage) in all the available resources they had before, except
training, which will be one of the important recommendation and policy
implications of this study.

Access to Training

Training, which is an important factor to improve knowledge, skills, and
experience, is expected to have a positive impact on employment status
and level of income of the respondents after becoming female-headed
households. Information on training in this study was limited, and it was
measured based on FHHs attendance. There was no information about
what courses or duration of courses they attended. Table 7 shows the
distribution of the respondents according to training. The findings of
training before and after the respondent becoming FHHs indicated that,
the change in percentage was negative. The percentage of those who
received training after becoming female-headed households was found
to be less than before. The reasons of this result could be due to their
responsibility towards the family to earn income not to spend in training.
Also it could be due to their financial problems, geographical zone,
culture, or other personal reasons. A further analysis was done for the
relationship between training and education. Correlations between the
five levels of education used in this study and training was found to be
significant.

Job-training as one of human capital investment, is very important for
FHHs that enable them to find more opportunities of employment. Zhan

& Pandey (2004) found that the strength of this relationship between



women’s higher education and their economic status is important to
understand as more and more families are headed by women with

children.
TABLE: 7

Distribution of Female-headed Households by

Change of Access to Training

FHHs Did not | Attend FHHs
Attend

Before | n 683 73 756

., % | 90.3 9.7 100

§ After | n 689 67 756

2 % | 91.1 8.9 100
Change | % | 0.4 | 0.8*

Before | n 347 36 383

0 % | 90.6 9.4 100

§ After | n| 354 29 383

3 % | 924 76 100
Change | % 1.8%** 1.8**

Before | n 1030 109 1139

%| 904 9.6 100

T After | n| 1043 9% | 1139

. %| 9L6 8.4 100
Change | % | 1.20* | 1.2*

Note: ** Decrease in % (negative change)

*** Increase in % (negative Change)

Hypotheses Testing
The hypothesis testing was used to measure economic status of FHHSs.
To test this hypotheses, multiple regression model, was developed to
explain the variation of the economic resources before and after the
respondents becoming FHHs. To explain the variation of the economic
status of the respondents, separate regression analyses for widows,

divorcees and FHHs were run.



Y=Bo+BIXT+B2X2+ ... B17X17
Where Y, represents economic status of FHHs; Xs represent the
variables used to explain the economic status (predictors), Bs represent

the coefficients of the variables.

Economic status in this study refers to monthly income earned by the
respondents after becoming female-headed households. Economic
status was measured as a continuous variable. The factors which are the
independent variables that were used to explain the variation of FHHS’
economic resources of the women before and after becoming female-
headed households include: employment categories, income earned
from employment, income earned from other sources, children
remittance, and ownership of properties, social support and training.
Seven independent variables were used twice: before and after the
women becoming FHHSs.

The remaining three variables which were income earned from
employment, income earned from other sources, and children remittance
used only one time after it was modified as the difference between the
two situations before and after. As such there were 17 variables used to
run the regression analysis. The variables selected by the model were
numbered from one to 17, according to the arrangement of the selection.
The letter A denoted the variables after the respondents becoming
FHHs, and the letter B denoted the variables before becoming FHHs. As
such the regression equation in this study was as follows:

Economic status = Constant + 1Age (B) + 2 Age (A) + ....... + 317
Training (A).

The correlations between the independent variables were examined. The
highest correlations were between age and years of education of the

divorcees (r = - 0.36) and between age and years of education of the



widows (r = - 0.44). Both correlations were significant at 0.01 levels. High
correlations between independent variables were minor which indicated
no problem of multicollinearity in the analyses. The regression model
was based on stepwise entry procedure in which the independent
variables were entered into the equation until no additional independent
variables were significant (P < 0.05). Table 8 shows the independent
variables selected by three groups (widows, divorcees and FHHs
model).Table 9 shows the coefficients of the variables selected by the
model while Table 10 shows the goodness of fit of the model. The
selected variables represented in the regression model were found to be

statistically significant.

TABLE 8:
Selected Variables by Multiple Regression Model to

Identify Economic Status of Female-headed Households

Xs Independent Variables Selected Variables

Widow | Divorce FHHs




X1 [AgeB 3 : ;
X2 | Age A - - -
X3 | No. of dependents B - - -
X4 | No. of dependents A - - -
X5 | Level of education B 7 7 7

X6 | Level of education A - - -

X7 | Categories of employment B 3 5 5

X8 | Categories of employment A 5 3 3

X9 | Income earned from 1 1 1
employment

X10 | Income earned from other 4 4 4
sources

X11 | Children remittance - - -

X12 | Ownership property B 2 2 2

X13 | Ownership property A 6 6 6

X14 | Social support B - - -

X15 | Social support A - - -
X16 | Training B - - -
X17 | Training A - - -

Note: B: Before Becoming FHHs
A After Becoming FHHs
From 1 to 7, arrangement of the variables due to their

selection by the model

Table 9 shows the coefficients of the regression model. The coefficients
indicate positive association between the variables and economic status.
The coefficient indicates how often the independent variables have an
effect on the dependent variable.

TABLE: 9

The Coefficients of the Selected



Variables by Multiple Regression Model

Variables Widows Divorcees FHHs
1 0.422 0.533 0.455
(X9) (X9) (X9)
2 0.088 0.269 0.138
(X12) (X12) (X12)
3 0.232 0.169 0.211
(X7) (X8) (X8)
4 0.245 0.215 0.235
(X10) (X10) (X10)

5 0.163 0.163 0.165
(X8) (X7) (X7)

6 0.210 0.147 0.186
(X13) (X13) (X13)

7 0.074 0.108 0.096
(X5) (X5) (X5)
(Constant) 8.461 8.121 8.344

Note: From 1 to 7, arrangement of the variables due to their selection
by the models
Xs: selected variables
All values in the table have positive signs
Table 10 presents the goodness of fit of the regression model. R square
explains whether the model indicates a good relationship between the
variables. R square values ranged between 0 and one, where nearest to

one is the better goodness of fit of the model. The model generally gave



weak R square for the three groups. But, R square in the divorcee group
was better than the widows. Therefore, divorcees indicated better
economic status than the widows. The results was an indication to that,
weak economic resources generated weak goodness of fit of the model.
The value of R? adjusted indicated that the selected variables explained
the economic status of the respondents by < 50%. The results obtained
from the model, indicated that the selected economic resources and
demographic factors explained the variation in economic status of FHHSs,

TABLE: 10

Goodness of Fit of Multiple Regression Model

Model Goodness of Fit Widows | Divorce | FHHs*
* eS*
R? 0.419 0.446 0.440
Adjusted R? 0.414 | 0.439 | 0.437
Standard error for the 7.21 7.05 7.07

estimate (€) 7 7 7

Degree of Freedom

Note: * F is significant
The regression model has null hypothesis (Hg) which assumes that, the
means of the two situations of the variables (before and after) were
equal. The alternative hypothesis (H,), assumes that, the mean of the
two situation (before and after) were not equal. Considering the results of
the regression model, the variables before and after were not equal and
they were differently selected by the model. In addition, F value in
ANOVA table is significant, therefore, the null hypothesis of this study

was rejected and the alternative hypothesis was accepted.



This study can conclude that the level of economic status was positively
and significantly related to the selected economic resources and
demographic characteristics of female-headed households. The
coefficients of the variables were positively related to the economic
status (positive impact) but with small values which indicated the
respondents’ limited availability of economic resources contributed to

identify their economic status.
CONCLUSIONS

1. Level of economic resources available to female-headed households
in this study was low. The low level of economic resources is indicated
by employment status, income, social support and training. The majority
of FHHs (widows and divorcees) were of low level of employment status
as they engaged in activities that required low qualification as laborers,
factories workers, small businesses or baby sitters. Due to low level of
employment status, they received low monthly income which was not
sufficient to meet the family expenses. Besides, approximately half of
FHHs received no social support and 63.3% did not receive remittance
from their children. In terms of properties owned, the findings of the study
indicated that only 65.6% of FHHs owned some kinds of property.
Divorcees have higher value of properties owned compared to widows
as they own their properties through buying, more than through

inheritance.

Other than employment, income and property owned, training is very
important economic resource especially for the vulnerable group such as

FHHs. Unfortunately 90% of FHHSs, did not receive training.

Economic resources can associate to poverty. The findings of the study

indicated that a majority of 78.1% of the women were below the poverty



line (widows who were below the poverty line were 79.5%, while the
divorcees were 75.5%). Thus indicated their inability to meet basic needs

which included food, children’ education, bills, loan, rent and savings.

Divorcees in comparison with widows were better regarding the
availability of economic resources, but still the majority of both groups
having limited resources and were found below the poverty line.
Regarding the demographic characteristics, divorcees compared to
widows were younger, attained more education, and had less number of
dependents compared to widows. Therefore, divorcees in this study were

better than widows in their economic adjustment.

2. The majority of the FHHs in this study had limited sources of income.
Employment was found to be the major source of income followed by
social support, remittance from their children, and other sources such as
pension, rent, bonus, share, and husband maintenance. There were 79%
of FHHs who earned income from employment. More than half of FHHs
(52.3%) received social support and more than one third of them (36.7%)
who received remittance from their children. Income earned from other
sources of income, was the least, as there were only less than one third
of FHHs (32%) who earn income from other sources. The findings
indicated that, FHHs were poor, and the limitation of sources of income
is the main contributor to their poverty and inadequacy of income. In
addition, FHHs in this study, experienced several problems include:
financial, children, and personal, housework and health problems.
Divorcees compared to widows, were earned more income either from
main employment or other sources, which may facilitate their economic
adjustment. Widows were better than the divorcees in economic

adjustment regarding employment status and additional employment.



3. In spite of the higher percentage of FHHs undertaking economic
adjustments, the majority of them remained below the poverty line.
Economic adjustments of FHHs in the study were undertaken through
the changes of the following: employment status; employment
categories; additional sources to income; ownership of properties;
savings and training. Divorcees had higher economic adjustment
compared to widows. This is indicated by higher properties owned,
savings, and income earned from main employment by the divorcees.
Additional sources of income and training were the least economic
adjustment indicated by divorcees. On the other hand, among widows,
economic adjustment undertaken was in terms of employment status and
income earned from additional employment. There were 11.0% widows
and only 4.7% divorcees changed their employment status. It cannot be
denied that more women were engaged in economic activities instead of
being housewives or unemployed after becoming FHHSs, but they do not

shift to higher occupations.

Regarding additional sources of income, ownership of properties, and
savings, minor changes were found. In addition to that, training indicated
negative changes where less women access to training after becoming
FHHs compared to before becoming FHHs. Female-headed households
in this study, with the aid of supportive social policies and programs are
better able to use their personal and family resources in their economic
adjustment, to cope effectively with the challenges they faced in their

lives.

4. Economic status, which was measured by using MR model, was
positively and significantly related to the selected economic resources
and demographic characteristics of FHHs. Economic status in this study

refers to total monthly income earned by the women after becoming



female-headed households. Income earned from employment followed
by ownership of properties and income earned from other sources, were
found to be the most effective factors influenced economic status. The
following variables: age number of dependents, children remittance,
social support and training had no influence on the economic status
before and after the women becoming FHHs. However, education had
no influence on economic status only after the women becoming FHHs.
Some variables were found to influence economic status of the widows
and divorcees except, categories of employment contributed more to the
divorcee’s economic status compared to widows.

Economic status of female-headed households either widows or
divorcees, will be better if their total monthly income is increased.
Increases of total monthly income can be through providing more
opportunities of employment and more opportunities of other sources of
income to increase earned income by female-headed households.
Moreover, increases of earned income by FHHs, either widows or
divorcees, will give them additional capability to undertake economic

adjustment.

RECOMMENDATIONS FOR POLICY IMPLICATIONS

In spite of continuous anti-poverty programs formulated in Malaysia,
poverty of Malaysian FHHs is still persists. Female-headed households
are increasing in number, so they should be an integral and vital part of
development and their contribution to economic development is very
important. To help these disadvantage groups of Malaysian FHHs, either

widows or divorcees, more attention should be given to four main



options: education; employment; training and social support. As such,
the study has the following recommendations for policy implications.

1. In order to scale up FHHs economic status, more integrated programs
should be designed for female-headed households to develop their skills,
to improve their limited resources, provide more earning opportunities
and access to training. This study along with previous studies has shown
that education, employment, social support and training are the main
factors that enable female-headed households to identify their economic
status, and income adequacy. Human capital investment in education,
employment, social support and training, will enable female-headed
households in this study to undertake better managerial process of
economic adjustment, because the resources mentioned are positively
related to economic adjustment.

2. Government and financial institutions should expanded their credit
services to help FHHs. Help can be in terms of self-employment, or
through small businesses, especially those who attained low or no
education, had no qualifications, housewives and unemployed, or
employed in low-wage. Therefore, female-headed households should be

the primary recipients of micro credit programs.

3. Policy makers have to revise factories and other sectors to expand
employment opportunities for those who are older in age and cannot
attain additional education to increase their productivity and income
improvement in order to raise the living standards of these low-income
groups. Because income earned from employment in this study was
found to be the main influencing factor and the main contributing factor to
the women economic status and income adequacy, much attention must

be given to expanding opportunities of employment.



4. Regarding the importance of social support, government, non-
governmental organizations, private sector and community need to
develop and revise appropriate strategies and policy to promote the
economic and social advancement of female-headed households. This
could be done by improved technology that will allow them to access
information that could improve and enhance their work, business,
spiritual and family lives thereby enhancing the overall quality of life.
Social support must be provided monthly to FHHs, because their monthly
income determines their economic status. Social support must specially
target FHHs who have no or low income, had no qualifications, no
children to help and those who are older in age. Widows in this study
needs more social support compared to divorcees.

5. Female-headed households are often regarded as disrupted families
that have complicated problems regarding their situation in society and
difficulties in raising their children in an appropriate way. The society
often blames these children for most of the social ills that prevail due to
their behaviors and low academic performance, resulting from FHHs not
performing the parenting role effectively. The family is the basic unit in
society that meets the social, economic, and welfare needs of the
members in the family. As such, for FHHs either widows or divorcees are
the mothers who have the sole role in determining the future life of their
children. These children are assets to their mothers and to their country,
therefore, policies must target the upbringing of these children especially,
in order to pull them out of poverty and make them capable of performing

well and living a normal life.
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ABSTRACT

The effect of wheat straw, sugarcane straw, rice straw, sorghum straw,

maize straw, amonium nitrate, and urea separately and in combination
on colony growth of Macrophomina phaseolina and Fusarium
moniliforme in vitro, and on disease incidence, and yield of two maize

cultivars in vivo was studied.

Maximum reduction in colony growth was obtained in medium amended
with rice straw for both the fungi, especially when organic sources were
combined with inorganic sources. Marked decrease in disease incidence
was noticed in soils amended with rice straw. Application of ammonium

nitrate with rice straw gave higher yield of 3.97 kg per plot (15’ x 6).

INTRODUCTION

Stalk rot of maize is regarded as the most prevalent and widespread
disease in Pakistan. Out of the pathogens, involved in disease complex,
M. phaseolina and F. moniliforme are most important pathogens.
(Kingsland and Wernham, 1962; Kruger, 1970; Smiljakovic and
Draganic, 1977). Among cultural methods of plant disease control,
organic amendment is one of the most important, cheapest and affective
methods of plant disease control. In India and other foreign countries
much has been done in: this respect and encouraging results have been
achieved (Mehrotra and Tiwari, 1976; Zentmyer, 1963; Huber and
Watson, 1970) but in Pakistan it is rather an unexplored field. Thus the
present studies aim at investigating the effect of different organic and
inorganic amendments on the disease incidence of stalk rot and yield of

maize.



MATERIALS AND METHODS

Studies were carried out in laboratory as well as in the field.

Laboratory Studies

Culture of the isolates was obtained from diseased maize stalks.
Different organic and inorganic amendments were added to the potato-
dextrose agar (on 1% weight basis) before sterilization. At solidification
of the medium, loopfull of actively growing inoculum of two different
isolates was placed separately in the center of petri-plates and incubated
at 30 +1- 20 c for one week. Linear colony growth of the causal fungi was

recorded.

Field studies

The experiment was laid out in split plot design with three replications.
The amendments were added to the soil two weeks before sowing at the
rate of one kilogram (chopped) for each dried organic amendment and %
kg of urea and/z kg of ammonium nitrate (alone and in combination) per
sub-plot. Maize seed 20 gm in weight was sown in each sub-plot. For
inoculation (at the time of tasseling), spore-suspensions of the inoculum
were injected into the 2" internode of maize stalk (25-30 cm above the
soil surface), at the tassel stage (Jugenkeimer, 1940). Data on the
disease incidence and yield of two maize cultivars were collected and

analyzed statistically.

RESULTS AND DISCUSSION

Studies carried out on the effect of different organic and inorganic
amendments alone and in combination on colony growth of two causal
fungi le.
M. phaseolina and F. monilforme in vitro and on stalk rot incidence and

yield indicated that culture medium amended with rice straw significantly



retarded the growth of both the fungi, and when combined with urea the
effect was more pronounced especially in case of ill. phaseolina. The
presence of both the inorganic sources with rice straw inhibited more

colony growth than when used separately (Table 1 & 2).

Table (1) Effect of different organic amendments on colony growth
of M. phaseolina and F. monilforme (in vitro) after 7 days of

incubation at 30+2° C.

Average* colony diameter (cm)
Treatment
M. phaseolina F. moniljfore

Sorghum straw 5.0 4.6
Sugarcane straw 4.8 2.4
Wheat straw 4.6 1.8
Maize straw 4.0 1.6
Rice straw 1.6 1.4
Control 54 4.8

* Based on four observation.

Table (2) Effect of different organic amendments with inorganic
amendments (urea and ammonium nitrate) on the colony growth of
M. phaseolina and F. moniliforme (in vitro) after 7 days of

incubation at 30 = 2° C.

Average colony diameter (cm)
Treatments

M. phaseolina F. monilifore

Wheat straw + AN+ urea 3.2 2.4




Maize straw + AN+ urea 2.6 2.4
Sugarcane straw + AN+ urea 1.8 2.8
Sorghum straw + AN+ urea 0.6 1.6
Rice straw + AN+ urea 0.4 2.2
Control 54 4.8

Studies revealed that out of the organic amendments, addition of rice
straw in the soil helped in reducing disease incidence to a greater extent
preferably in combination with inorganic sources for both the maize
cultivars (Akbar & Sultan), of course with slight variation (Table 3). These
results are almost in agreement with those of Samra et al.,, (1972);
Warren et al., (1975); Keim et al., (1975). Some other workers have used
certain other organic sources like alfalfa, Clovers, Corn straw, Soybean
and have obtained encouraging results (Mostafa & Moawad, 1965;
Hakeem & Ghaffar, 1977; Parker & Burrows, 1959; Papavizas, 1968;
Edger & Dhingra, 1980; Watson, 1964). Intercropping with another
organic sources like Soybean or Cowpeas resulted in reduction of
disease incidence of stalk rot of maize. Use of inorganic source like urea
and other forms of nitrogen when added to the soil resulted in marked
decrease in disease inciting pathogens (Chun & Lockwood, 1985;
Dhingra & Chagas, 1981).

Table (3) Effect of different organic and inorganic amendments on the incidence of stalk rot of

two maize cultivars in the field

Disease incidence (Means)*of two cultivars

Treatments

Akbar(V;) Sultan(V,)
Control 26.3 28.0
Wheat straw 20.9 18.2
Sugarcane straw 18.5 23.2




Rice straw 17.6 12.3
Sorghum straw 19.1 22.5
Maize straw 18.4 17.8
Ammonium nitrate 15.9 16.6
Wheat straw + Ammonium nitrate 15.4 15.8
Sugarcane straw+ Ammonium nitrate 13.3 13.3
Rice straw +Ammonium nitrate 11.3 12.9
Sorghum straw + Ammonium nitrate 11.1 13.7
Maize straw + Ammonium nitrate 141 16.5
Urea 155 17.1
Wheat straw + urea 12.7 12.5
Sugarcane straw + urea 10.8 12.9
Rice straw + urea 12.0 10.4
Sorghum straw + urea 14.0 15.1
Maize straw + urea 131 13.4

Figures indicate the length of stalk infection in cm.

Mean based on ten observations.

Similar results were observed in this experiments and it was observed
that out of inorganic sources, comparatively urea was more effective in
reducing the disease incidence and it worked better in rice amended soil.
It appeared that probably use of organic sources in the soil is bio-
degraded by different soil microbes to simpler nitrogenous compounds
as expressed by Goodding & Mccalla (1945). The effects of all
amendments alone and in combination on grain yield is shown in table

(4). In general, use of organic and inorganic amendments significantly




increased the grain yield in both the cultivars as compared to check.
Maximum yield of 3.97 kg per plot (15’ x 6) was obtained when rice straw

was combined with ammonium nitrate.



Table (4) Effect of different organic and inorganic amendments on grain yield of two

maize cultivars.

Yield (kg) per plot of two cultivars
Treatments
Akbar(V,) Sultan(Vy)

Control 0.43 0.38
Wheat straw 0.57 0.55
Sugarcane straw 0.48 0.65
Rice straw 0.48 0.55
Sorghum straw 0.55 0.65
Maize straw 0.63 0.45
Ammonium nitrate 2.83 3.10
Wheat straw + Ammonium nitrate 3.83 3.63
Sugarcane straw+ Ammonium nitrate 3.73 3.47
Rice straw +Ammonium nitrate 3.97 3.90
Sorghum straw + Ammonium nitrate 3.53 3.43
Maize straw + Ammonium nitrate 3.53 3.07
Urea 2.13 2.08
Wheat straw + urea 2.57 2.50
Sugarcane straw + urea 2.63 2.43
Rice straw + urea 2.25 2.20
Sorghum straw + urea 2.27 2.37
Maize straw + urea 2.25 2.23
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ABSTRACT

A randomized complete block design with three replications
was used for the study of extent of variability. Six genotypes of hyacinth
bean (Dolichos lablab( L.) were used to study the extent of variability in
yield, yield component and some morphological characters. Genetic
coefficient of variation (GCV), heritability (h?)as well as the expected
genetic advance under selection (GA) were determined over the two
seasons 1996/97-1997/98. significant differences were detected for half
of the characters between the six genotypes of hyacinth bean. The
highest GCV in the first season (21.11) was given by number of
reproductive branches / plant, whereas the lowest (1.6) was given days
to maturity, while in the second season plant height gave the highest
GCV (15.8) and days to 50%flowering gave the lowest (0.94). high
estimate of heritability (>50%) were obtained for plant height in both
seasons (69.92 and 50.97), number of pods /reproductive branch
(66.19), days to flowering (54.14) and number of reproductive
branches/plant (54) in the first season and number of seeds /pod (76.7)
in the second season. Low estimates of h? (>20%) were obtained for
100-seed in the first season and days to 50% flowering as well as
number of pods / reproductive branch in the second season. The highest
GA in the first season was given by number of reproductive branches /

plant and plant height (31.96 and 30.34, respectively), whereas the



lowest for days to maturity. In the second season, the highest GA was
given by plant height (23.24), whereas days to 50% flowering gave the
lowest (0.36) Therefore, the estimate of genetic advance (GA) followed
the same trend as that of GCV while there was no definite trend between
heritability and either GA or GCV.

INTRODUCTION

Hyacinth bean (Dolichos lablab( L.) is a diploid species (2n = 22,24)
(Purseglove, 1981), which belong to the family leguminosae.lt has many
common names e.g. Rnogai dolichos , lab-lab bean (Australia)Tonga
bean (England), Lubia (Sudan), batao (Philippines), Indian bean (India),
Hyacinth bean (Brazil) and Wal in India.The species consists of two
botanical varieties which are sometimes considered as distinct species.
These are var. lablab ( var. typicus Prain) and var. lignosus L. prain (Syn.
Dolichos lignosus L.). It is notably of an Asian origin and has been
cultivated in India and southeastern Asia for a very long time, and from
there it was taken to some other countries particularly in Africa e.g.
Egypt, Sudan. Only scanty data are available regarding seed yield of this
crop.

The dried seed consists of 12.1% moisture, 21.5%
protein 1.2% fat 61.4% carbohydrates, 6.8% fibre. 3.8% ash and is rich
in minerals and vitamins (Duke, 1983). It is a multipurpose crop
(Purseglove,1981) , with wide range of uses. The young pods and tender
beans are eaten as vegetable and bean are sprouted, soaked in water,
shelled, boiled and smashed into a paste which is fried with spices. The
haulms, either green or as a hay or silage, and the dried seeds are fed to
livestock. It is also used as cover crop and grown in rotation as nitrogen
fixing legume. In addition to its high capacity for nitrogen fixation, it also

supplies large amount of nitrogen by leaf decay. At Sao Paulo, Brazil, it



is estimated that it provides 220 kg of nitrogen / ha (Skerman, 1983).
Seeds, leaf infusion, flower infusion and juice are used for medicinal
purposes (Duke, 1983).

In the Sudan, lablab bean (lubia) is an old irrigated crop and
is interplanted with sorghum in Northern States, and used to be grown in
the irrigated clay plain as part of the rotation with cotton, as nitrogen
restoring crop (Ishag, 1994). It was discontinued in the farming system of
the Gezira Scheme in 1976, as it is a favorable host of whitefly (Bemisia
tabaci Genn.), the vector of cotton leaf curl virus. Since then nutritional
problems of cotton plant became common (Ishag, 1987). In the Sudan,
the crop was reported to produce 11.9 to 14.3 tons of green matter /ha,
4.8 to 11.9 tons of dry matter /ha and may reach up to 23.8 tons of
green matter /ha and 8.3 ton dry matter /ha with a total green matter
production of 35100 tons (Anon, 1981). However, no information about
seed production is available.

Among the production constraints of this crop in Sudan is the
use of local land races which are characterized by low yield potential and
yield instability. Since information regarding the extent of genetic
variability and its exploitation in improvement of this crop is scanty, the
objectives of this study was to estimate variability for seed yield, yield
components and some other attributes in six genotypes of hyacinth
bean.

REVIEW OF LITERATURE
Phenotypic and genotypic variability:
Phenotypic variability in a population reflects the genetic
background of diversity among its individuals, and genetic variability is

prime for security and successfulness of any breeding programme. This



is because selection is dependent upon variability present in the
germplasm and the extent to which it is heritable (Khidir, 1974).

Evidence of the presence of considerable amount of variability in
hyacinth bean has been reported by many investigators (Singh et
al.,1979; Baswana et al.,1980; Rahman et al.,1988; Singh et al.,1990).
However, the work started rather recently (30 years ago) and the
germplasm is largely unexploited.

Singh et.al. (1979), in a study of 48 varieties of hyacinth bean of
diverse origin, indicated a high variability in yield / plant, days to
flowering, pods / branch, seeds / pod and other components of yield. A
wide range of variability was also reported by Pandita et.al. (1980) in
yield, days to flowering, number of pods / plant and per cluster and all
other yield components.

Bswana et.al. (1980) studied 39 varieties of hyacinth bean and
indicated significant varietal differences for all characters. Values of
mean, range, coefficient of variability, broadsense heritability and genetic
advance suggested a wide range of variation in the population under
study. With the exception of seeds / pod, the genotypic and phenotypic
coefficient of variability were high to moderate for all characters.
Similarly, Rahman (1988) indicated a wide range of variability in seven
strains of lablab bean for all characters except seeds / pod, pods /
branch and days from pod initiation to maturity. Also, Dahiya and Pandita
(1989) indicated significant differences for number of pods/ plant, days to
flowering, branches / plant, plant height and all other characters studied.

The phenotypic variability is attributed to genetic as well as
environmental factors. Moreover, Heblethwaite et. al. (1977) and Picard
(1979) reported that the fluctuation and variation in yield of faba bean
was due to the biological feature of the plant and to the interaction of the

plant with its environment.



Borah and Shadeque (1992), in study of twelve genotypes of
Dolichos lalab L. collected from different places of Assam, India,
revealed the existence of a wide range of phenotypic variability.
Moreover, they indicated a much lower genotypic coefficient of variation
(13.1) than the corresponding phenotypic coefficient of variation (20.03)
for number of branches / plant, reflecting the influence of the
environment on the expression of this character. The high genotypic
coefficient of variation for pods yield / plant and some other characters
indicated that the selection for these characters would be effective.

Nayar (1981) reported that canonical and D, analysis of eighty
one genotypes of hyacinth bean showed that most of the contribution to
genetic divergence resulted from days to flowering, days to maturity and
seeds protein. Large  degree of diversity existed among the important
characters, which were utilized to formulate sixteen clusters. Similarly,
variation among cluster means, canonical and D, analysis in hyacinth
bean was reported by Singh (1991) who revealed that days to flowering

and number of pods / plant contribute most to genetical divergence.

Heritability, genetic coefficient of variation and genetic advance:
Estimate of heritability in broadsense,

Broad-sense heritability estimate, helps in identifying the
appropriate character for selection (Johnson et.al. 1955). This is
because, variability observed in some characters is caused primarily by
differences in genes carried by different individuals, however, variability
in some other characters is due primarily to differences in the
environment to which individuals have been exposed or genotype X
environment interaction. The heritability estimate thereby, specifies and
guantifies the relative importance of heritable variation and

environmental variation in determining the expression of a character



(Allard, 1960). Hence, information on heritability and correlation is helpful
in selecting high yielding plants (Luthra and Singh, 1978). Johnson et.al.
(1955) indicated that estimate of heritability along with genetic coefficient
of variation is more useful in predicting the resulting effect of selection
than heritability values alone because of the effect of sample size,
environment, the character and population on heritability estimates.
Moreover, heritability indicates the confidence on which selection of
genotypes can be based rather than phenotypic performance. It does not
provide an indication of the amount of genetic progress from selection.
Since genetic progress increases with the increase in genetic variance,
the utility of heritability estimate is increased when it is used iIn
conjunction with selection differential. It is evident that the genetic
coefficient of variation X selection differential provides information
concerning the maximum effect of selection, while heritability indicates
how closely this maximum can be reached (Johnson et.al. 1955).
However, estimate of heritability in broad-sense has limitations because
it includes both additive and epistatic gene effect (Abraham et.al. 1989).
Therefore, it is meaningful if heritability estimates is accompanied by
estimates of genetic advance.

In hyacinth bean, Singh et.al. (1979) indicated that the genetic
advance was lowest (17.75) with moderate heritability (31.76) for number
of seeds / pod, moderate (33.3) with high heritability (94.44) for days to
flowering and high (88.72) with high heritability for yield / plant. The
genetic coefficient of variation was high for all these characters except
number of seeds / pod. In such cases, phenotypic selection can be relied
upon for affecting improvement of these characters. Similarly, Baswana
et.al. (1980) indicated that low coefficient of variability accompanied with
low heritability and genetic advance for number of seeds / pod suggested

less scope for selection . Yield / plant had the highest heritability (93.19)



coupled with high genetic advance (84) meant that phenotypic
performance will be quite effective for yield per se. Similar findings were
reported by Pandita et.al. (1980). Who obtained highest GCV for yield /
plant (42.78) coupled with high genetic advance (76.17) and high
heritability (66.67) indicating the presence of additive gene action.
Therefore, it must be worthwhile to select for this character. However,
high heritability for days to flowering (85.81) was not associated with high
genetic gain (21.82) indicating less scope for improvement. Similarly, it
was reported by Nayar (1981) that when maximum GCV was exhibited
for pods / branch and seed yield / plant, high heritability and genetic
advance were observed for pods / plant, seed yield / plant. Weight and
length of inflorescence .

Rahman (1988) indicated high heritability was associated with high
genetic advance for days to flowering and 100-seed weight, while low
herirability was associated with low genetic advance for number of seeds
/ pod. Dahiya and Pandita (1989) reported high broadsense varying from
99.6 to 99.43 for pod yield / plant and from 82.52 to 95.09 for branches /
plant. High heritability was associated with high genetic advance for
number of pods / plant (87.85 — 90.28) and pod vyield / plant (81.82 —
84.98). For branches / plant, days to flowering and plant height, the high
heritability was associated with low genetic advance of the range 43.41-
42.88, 18.3- 18.91 and 32.3 — 33, respectively.

Borah and Shadeque (1992) reported broadsense heritability
estimate of 89.28 for plant height, 38.79 for number of primary branches
/ plant, 96.97 for days to flower bud emergence, 75.15 for days from
flower formation to pod maturity, 79.2 for number of pods / plant, 87.5 for
seeds / pod and 71.43 for yield / plant. The genetic advance for these
characters was respectively, 17.59, 16.8, 17.92, 15.03, 23.2, 9.5 and
41.39 indicating that the genetic advance for number of seeds / pod was



lowest in spite of its high heritability estimate. Also, high heritability was
associated with low genetic advance and low GCV for plant height and
days to flower bud emergence indicating non-additive gene action and
that improvement in these characters warrant heterosis breeding.

All these findings are in accordance with the findings of El-
Hosary (1983) in faba bean, who stated that there was no definite
consistency between heritability estimate and genetic advance, and with
those of Singh and Dixit (1970) who indicated that in lentils (Lens
esculenta Moench.) maximum improvement at 5% selection was
obtained when selection was based on number of pods / plant and
number of seeds / pod. On the other hand, plant height, number of
primary branches / plant and yield / plant showed poor response to
selection. Thus, successful selection for high yield can be achieved when
selecting for number of pods / plant and number of seeds / pod rather
than yield per plant per se.

. Also Sahdeque and Cupta (1991) reported heritability estimates
in the range of 75.3 to 95.5 for seeds / pod, plant height, 100-seed
weight, pods / plant, grain yield / plant and days to flowering and
maturity. Vaid and Singh (1983), from information derived from Fz;and F,
generations in cowpea, reported heritabilities of 44.5 to 37.5, 15.1 to
38.7,22.41t054.4,57.2t0 57.8 and 56.1 t 16.5 for seeds / pod, 100-seed
weight, pods / plant, grain yield / plant and days to flowering,
respectively. This agrees with the results obtained in cowpea (Vigna
esculenta) by Thiyagarajan (1989) in F; and F,; generations and by
Roquib and Patnaik (1990) in F; generation.

MATERIALS AND METHODS
Six hyacinth bean genotypes were evaluated at — Shambat —

for two consecutive seasons (1995/96 and 1996/97). These genotypes



have been provided by Dr. Abdelwahab Hassan Abdalla, at University of
Khartoum. Faculty of Agriculture, Department of Agronomy.. Four (A, As.
A4, As) have an indeterminate growth habit one (A )have a semi-
determinate growth and one (A, ) have determinate growth habit.

A completely randomized design with three replications was used
to execute the experiment Each genotype was grown in five ridges
4meters long in both seasons. Intra and inter row spacing was 25 and 75
cm, respectively, in both seasons. Four to five seeds were sown per hole
and then plants were thinned to three per hole three weeks after sowing
in both seasons. In both seasons sowing was on 25" November. The
irrigation was applied at an interval of two weeks (10-12 days) in both
seasons. The crop received 9 irrigations in the first season and 10
irrigations in the second season. In each season hand weeding was
carried out once. The crop was treated against aphid (Aphis fabae)
infestation late in the season using Folimat. Data were collected on 10
parameters including seed yield and its components as well as some
morphological characters..

The collected data in each season were subjected to analysis of
variance and then means were separated using DMRT, according to the
method described by Gomez and Gomez (1984). The estimates obtained
from the individual analysis were then used to compute the phenotypic,
the genotypic and the environmental variances as well as the genetic
coefficient of variability, heritability in broad sense and genetic advance
percentage of the mean at 5% selection intensity, according to the
formulae of Burton and De Vane (1953), Johnson et al. (1955a) and
Robinson et al. (1949).



RESULTS AND DISCUSSION
Phenotypic variability and its components:

Selection for a desirable genotype of a certain trait will never be
effective unless a considerable variability is existing in the material under
study. In this regards, determination of the amount of genetic and non-
genetic (environmental) variability of a trait in a population is of great
importance for successful application of selection procedures for the
improvement of populations. Selection does not create variability but acts
only on that already existing. Such variation can be quantified by
estimating its components, namely the genotypic, environmental and
genotype x environment interaction. Thus the relative magnitude of these
components determines the genetic property of a population i.e. how well
the genotype is represented by the phenotype.

In the present study, six genotypes of hyacinth bean (Dolichos

lablab L) were evaluated and significant differences were found in



Table(1). Means of different characters of 6 hyacinth (Doichos

lablab L.) genotypes in season 1996/97.

Lines Days to | Days to | Plant Number | Number | Number of
50% maturity | height | of of pods/ | pods/ plant
flowerin (cm) reproduct | reproduct
g ive ive

branches | branch
/ plant

A; 65.0 117.0 84.20 |11.63 3.59 42.10

A, 65.0 114.3 50.83 |8.60 4.09 35.30

As 62.0 115.0 78.67 |6.30 4.76 29.83

Ay 72.3 117.7 91.17 |6.57 3.71 24.40

As 69.0 115.7 78.50 |7.37 4.91 31.17

As 60.3 111.0 68.03 |8.33 3.77 31.30

Overall 65.6 115.1 75.23 |8.13 4.02 32.35

mean

CV% 5.49 2.23 11.55 19.49 7.04 21.39

L.S.D.at 6.56 4.67 15.81 |2.88 0.51 12.59

5%

L.S.D.at 9.34 6.64 22.49 4.09 0.73 17.91

1%




Table (1) Continued

Lines Numbe | 100- Grain Grain
r of seed yield/ |yield / ha
seeds / | weight plant (kg)
pod (9)
Ay 3.12 17.83 11.59 |880.0
A, 2.91 17.67 11.54 |1078.2
As 3.14 16.67 10.38 | 1265.2
Ay 3.00 16.83 8.25 886.7
As 3.02 16.00 10.07 | 12485
As 3.42 18.50 12.13 | 1326.7
Overall 3.10 17.25 10.66 1114.2
mean
CV% 4.56 7.24 25.93 |20.00
L.S.D.at 0.26 2.27 5.03 405.29
5%
L.S.D.at .036 3.23 7.15 576.46

1%




Table (2). Means of different characters of 6 hyacinth (Doichos

lablab L.) genotypes in season 1996/97.

Lines Days to | Days to | Plant Number | Number | Number of
50% maturit | height | of of pods/ | pods/ plant
flowerin |y (cm) reproduct | reproduct
g ive ive

branches | branch
/ plant

A; 69.67 |124.67 |77.34 |6.47 3.80 24.93

A, 72.33 | 125.33 [46.87 |4.69 4.25 20.00

Az 73.33 |127.00 [ 66.64 |4.02 4.44 17.40

Ay 76.00 |128.67 |82.69 |5.58 3.87 21.60

As 73.33 [126.00 |70.16 |4.40 4.39 19.56

As 71.00 |122.33 |65.02 |4.82 3.75 18.64

Overall 72.61 |125.67 |68.12 |5.00 4.08 20.36

mean

CV% 4.95 3.99 15.49 |22.64 12.26 30.24

L.S.D.at 6.54 9.13 19.20 |2.06 0.91 11.20

5%

L.S.D.at 9.30 12.98 27.31 2.93 1.29 15.93

1%




Table (2) Continued

Lines Numbe | 100- Grain Grain yield
r of seed yield/ |/ ha (kg)

seeds / | weight | plant

pod (9)

A; 3.28 20.00 [9.00 1098.0
A, 2.78 19.83 |8.68 951.8
Az 2.96 19.33 |[6.72 930.0
A, 3.11 19.33 |9.90 989.8
As 2.98 19.67 |7.91 973.6
As 3.08 19.00 |7.25 1000.4
Overall 3.03 19.53 |8.24 957.3
mean

CV% 2.95 4.76 30.35 |40.38

L.S.D.at 0.16 1.69 4.55 703.2
5%

L.S.D.at 0.23 2.41 6.47 1000.1
1%




Table (3 ). Means square from the analysis of variance for the different
characters in 6 hyacinth (Doichos lablab L.) genotypes in seasons 1996/97-
1997/98

Character | Source of variation

Season 1 Season2

MSg | Msb MSe MSg | Msb MSe
Days to 603. | 0.82 75.5 458.8 |188.9 |111.4
50% 36** | Ns 5 5x* 6Ns |0
flowering
Days to 294. |58.73* |12.9 14.72 | 18.72 |12.92
maturity 94* 9 Ns Ns
Plant height | 16.7 | 22.06 6.59 13.87 | 18.50 |25.17
(cm) 6Ns | Ns Ns Ns
Number of |11.3 |[4.31 2.51 2.36 |3.36 1.28
reproductiv | 5* Ns Ns Ns
e
branches/pl
ant
Number of | 0.55* | 0.05 0.08 0.29 |0.16 0.25
pods / * Ns Ns Ns
reproductiv
e branch
Nummber of 105. | 103.97 |47.8 20.96 | 59.67 |37.92
sods/plant 48 Ns 9 Ns Ns

Ns
Number of | 0.09 |0.04 0.02 0.09** | 0.004 |0.01
seeds/pod | 7* Ns Ns
100-seeds |2.49 |2.79 1.56 041 |3.01 0.86
weight (g) Ns Ns Ns Ns
Seed 6.02 | 29.32 7.64 416 |0.81 6.26
yield/plant |4 Ns | Ns Ns Ns
(9)




five characters, namely plant height and seeds / pod, in both seasons,
days to flowering, number of reproductive branches / plant and pods /
reproductive branch in the first season. In addition, the combined
analysis of variance revealed highly significant differences among the six
genotypes for these five characters. Similar results have been reported
in this crop by Singh et al.(1979), Baswana et al. (1980), Dahiya and
Pandita (1989) and Shadeque (1992).0n the other hand, non significant
differences were detected for the other studied characters. These were
days to maturity, pods / plant, 100- seed weight and yield per plant and
per hectare in both seasons, in addition to days to flowering, number of
reproductive branches / plant and number of pods / reproductive branch
in the second season.

For grain yield per plant, as in all field crops, the insignificant
variation can be attributed to the fact that yield is a complex character
which is greatly affected by environment that might mask the effect of the
genetic factors. Moreover, the germplasm handled in the study was of
low genetic base, so small genetic variation may be expected. Similar
conclusions about grain yield / plant were reached in soybean by
Johnson et al. (1955a),and in faba bean by Yassin (1973), Hebblethwaite
et al. (1977), Picard (1076) and Abdelmula (1993), while Dantuma (1983)
indicated that, in faba bean, most of the variation in grain vyield is
accountable for by the environment. The pattern observed in grain yield
could be partially obtained in other traits for which there are no significant
differences among the evaluated genotypes. Similar results were
obtained for some characters in maize by Badda (1995) and Galeev
(1987) who stated that failure to detect differences among genotypes for
such traits was due to the fact that the environmental variances were
higher than the genotypic ones. In this study, only two characters,

namely number of seeds / pod and number of pods / reproductive



branch, had the same overall mean in both seasons. However, days to
flowering and to maturity, plant height, number of reproductive branches
/ plant, number of pods / plant, 100-seeds weight and grain yield per
plant and per hectare exhibited differences in overall means between the
two seasons. Fluctuation in overall means of these characters was due
to the interaction of genotypes with environment. The characters which
had constant overall means over the two seasons are considered table
(less sensitive to environmental fluctuations) and can be used as
varietals index Similar differential response of the genotypes to
environmental factors had been observed by Dahiya and Pandita (1989)
in yield / plant, pods / plant and plant height. On the other hand, days to
flowering and number of branches / plant were found to be stable over
the two seasons. The differences observed between some of the results
obtained in this study and those of other invesitigations could be
attributed to differences in the plant material used and the environment
under which it was tested.

The result of the phenotypic, genotypic and environmental
variances revealed greater genetic variance than environmental variance
for plant height and number of seeds / pod over both seasons, as well as
days to flowering, number of reproductive branches per plant and
number of pods / plant in the first season. This result indicated promising
genetic variability in these traits and , therefore, selection for them may
be effective. Among these characters, seeds / pod and plant height gave
the highest estimates of genetic variances. On the other hand, days to
maturity, number of pods / plant, 1000-seeds weight and yield / hectare

gave the lowest estimates of genetic



Table(4). Phenotypic (6°ph), genotypic (6°g) and environmental (9%e)

variances for the different characters in 6 hyacinth (Doichos lablab L.)
genotypes in seasons 1996/97- 1997/98

Character e &g &°ph
2005 | 2006 2005 | 2006 2005 | 2006
Days to 50% flowering 75.55 |111.40 |175.60|115.§ 251.15| 227.22
Days to maturity 12,99 (12,92 |15.33 |0.47|28.32 |13.39
Plant height (cm ) 6.59 25.17 |3.39 |- 9.98 |-
Number of reproductive 2.51 1.28 295 |0.43|5.46 1.71
branches/plant
Number of pods / reproductivy 0.08 | 0.25 0.21 |0.01/0.24 |0.26
branch
Number of pods/plant 47.89 |37.20 |19.20 |- 67.09 |-
Number of seeds/pod 0.020 |0.008 |0.026 |0.02¢0.029 |0.034
100-seeds weight (g) 1.56 |0.86 0.30 |- 280 |-
Seed yield/plant (g) 49635.( 0.86 - - - -
Seed yield/ha (kg) 149405.(0 22244.( - 71878.( -

variance. Similar results were obtained by Abdelmula (1992) in faba
bean. He indicated that the genetic variance constituted a large portion

of the total phenotypic variance for branches / plant, seeds / pod and
pods / podded node. Similarly Bond (19966) and Kambal (1969), working
in faba bean, reported large ratios of genotypic variance to phenotypic
one for plant height, number of seeds / pod and reproductive branches /
plant over both seasons and days to 50% flowering and pods /
reproductive branch in the first season. Thus, high heritability estimates
were obtained for these characters. However, large ratios of
environmental variance to phenotypic variance indicate low heritability for

100-seed weight in both seasons and days to 50% flowering as well as




the number of pods / plant in the second season. Similar results were
reported by Singh et. al.(1979), Pandita et. al (1980) and Borah and
Shadeque (1992). Furthermore, yield / plant, in both seasons, and days
to maturity, pods / plant, yield / ha and 100-seed weight, in the second
season, had higher environmental variances than the genotypic ones,
indicating that the genetic variance was negative therefore, estimate of
the genotypic variance was difficult to calculate for these traits. Similar
estimate of genotypic variance was reported by Abdel-Mula (1992) and
Musaad (1999).

Genetic coefficient of variability (GCV), broad-sense heritability (h?
and genetic advance (GA).

Genetic coefficient of variability determines the degree of genetic
variability expressed by a character in a population. Moreover, amount of
genetic variability is a major determinant of the genetic gain from
selection. In both seasons, the highest values of GCV were exhibited by

number of reproductive branches / plant and plant height.



Table (5) .Genetic coefficient of variation (GCV), heritability (h?)
, and genetic advance (GA) for the different characters

in 6 hyacinth (Doichos lablab L.) genotypes in seasons

1996/97 — 1997/98.

GCV h? GA GAD o
Character 1996/ | 1997/
1996/97 | 1997/98 | 1996/97 | 1997/98 | 1996/97 | 1997/98 97 08
Days to 50%
_ 17.61 15.80 69.92 50.97 22.83 15.83 | 30.34 | 23.24
flowering
Days to maturity 3.02 0.94 54.14 3.49 5.94 0.26 9.05 | 0.36
Plant height (cm) 1.60 - 33.97 - 2.21 - 1.92 -
Number of
reproductive 21.11 13.07 54.00 25.00 2.00 0.67 31.96 | 13.46
branches/plant
Number of pods /
_ 9.85 2.87 66.19 5.19 0.66 0.05 16.50 | 1.35
reproductive branch
Number of
13.54 - 28.61 - 4.83 - 14.92 -
pods/plant
Number of
2.99 5.35 30.12 76.70 0.01 0.29 3.38 | 9.65
seeds/pod
100-seeds weight
3.23 - 11.10 - 0.38 - 2.22 -
(9)
Seed yield/plant (g) - - - - - - - -
Seed yield/ha (kg) 13.39 - 30.95 - 170.91 - 15.34 -

GA% = Genetic advance as percentage of mean

On the other hand, the lowest GCV was given by days to maturity in the

first season and days to 50% flowering in the second one. Similar

results had been reported in hyacinth been by Pandita et.al (1980),
Dahiya and Pandita (1989) and Borah and Shadeque (1992).




Similar pattern, as that observed for GCV, was obtained for genetic
advance. The highest genetic advance was detected in plant height and
number reproductive branches / plant. On the other hand, the lowest
values of genetic advance were shown by days to maturity in the first
season and days to 50% flowering in the second season. The low values
of GA in these characters could be attributed to the low genetic
coefficient of variation expressed by each of them. Similar findings were
obtained by Abdelmula (1992) in faba bean, Abu-Elgasim and Kambal
(1975) in grain sorghum. Fadalla (1994) in wheat and Badda (1995) in
maize. Allard (1960) stated that the genetic advance from selection in
any characters depends mainly on the genetic variability.

Heritability, an important measure of the inheritance of a trait,
specifies the portion of the total variance that is attributable to the
average effect of genes. Thus, its main role is in predicting the
reliabilityof the phenotype as a guide to the genotypic performance.
Heritability of a character and its phenotypic performance, coupled with
selection intensity and the amount of variability present in the population,
influence the amount of gain from selection.

The present study showed that, for most of the characters under
study, the values of heritability in the first season were greater than those
in the second season. Similar findings were reported by Abdelmula
(1992), in faba bean and Badda (1995) in maize. The change in the
magnitude of heritability estimate from season to season can be
attributed to the change in the environment. Falconer (1980) stated that
more variable conditions reduce the heritability and more stable
conditions increase it.

In this study, high heritability estimates (h* >50%) were obtained
for plant height, pods / reproductive branch, days to 50% flowering and

number of reproductive branches / plant in the first season and seeds /



pod in the second season. Comparable heritability estimates were
reported in the literature for days to 50% flowering and number of pods /
reproductive branch (Singh et.al, 1979), branches / plant at 30 days
(Pandira et.al, 1980), days to flowering, plant height and branches /
plant (Dahiya and Pandita, 1989), days to flowering, plant height and
seeds / pod (Borah and Shadeque, 1992). Such findings revealed that
most of the variation exhibited by these traits could be attributed to
genetic causes, consequently their improvement could be achieved
using mass selection, or other breeding methods which are based on
phenotypic performance. A similar conclusion was reached by
Abdelmula (1992) in faba bean. On the other hand, low heritability (h?
<25%) obtained for 100-seed weight and number of pods / plant in the
first season and days to 50% flowering, number of pods / reproductive
branch and number of reproductive branches / plant in the second
season, indicated that a great proportion of their phenotypic variance
was due to high environmental variances.

Heritability estimate for plant height was relatively constant over
both seasons, this may be due to low estimate of the genotype x
environment interaction variance. Furthermore, the high h? estimate of
this character indicated that most of the total phenotypic variance was
contributed by genetic rather than environmental causes.

Greater differences in the estimates of heritability between the
two seasons were obtained for days to 50% flowering, number of
reproductive branches / plant, number of seeds / pod and number of
pods / reproductive branch. This may be due to a relatively large
variance contributed by genotype x season interaction component.
Fluctuations in the estimates of heritability were obtained by Robinson
et.al. (1949) and Williams et.al. (1965) in maize. They attributed the
change in heritability estimates to differential response of the genotypes



to different environment. Furthermore, Jonhson et. al.(1955), working on
soybean, reported that the estimate of heritability in broadsense may
vary depending upon the character, the population, the environment and
the sample size. Falconer (1980) indicated that heritability is a property
not only of the character but also of the population and the environmental
conditions to which individuals are subjected.

In this study, the results obtained from the application of specific
selection pressure (5%) indicated that estimates of genetic advance
followed almost the same trend as the estimates of GCV and heritability.
The highest genetic advance was obtained for the characters which had
high GCV, namely number of reproductive branches / plant and plant
height, over both seasons. On the other hand, the lowest values of
genetic advance were obtained for the characters which had low GCV,
namely days to maturity in the first season and days to 50% flowering
and pods / reproductive branch in the second season. Similar results
were reported, in hyacinth beans, for days to flowering by Singh et.al.
(1979) Pandita et.al. (1980), Dahiya and Pandita (1989) and Borah and
Shadeque (1992) as well as for pods / reproductive (Singh et.al., 1979)
and days to maturity (Borah and Shadeque, 1992). Also, similar results
were obtained in other crops e.g. Osman and Khidir (1974) in sesame,
abu-Elgasim and Kambal (1975) in sorghum, Fadalla (1994) in wheat,
Abdelmula (1992) in faba bean and Badda (1995) in maize. The similar
pattern of genetic advance to that of GCV indicates the importance of
genetic variability in determining the gain from selection (Johnson
et.al.,1955; Allard, 1960)

Although the results of this study indicated that the estimate of
genetic advance was closely associated with the magnitude of GCV,
there was no definite pattern of association observed between heritability

estimate and either GCV or GA. High h? estimate was accompanied by



either high, moderate or low values of GA. Similarly low h? estimate was
accompanied by low GA. Also, moderate h® was associated with low
genetic advance.

Thus, high heritability value was not always associated with
high genetic advance. This is because heritability measures the degree
of closeness between the genotypic and phenotypic variances,
regardless of being high or low. Hence it provides no indication of the
actual magnitude of genotypic variation. On the other hand, the genetic
gain depends on the amount of genotypic variability. Moreover,
heritability in broadsense includes, in addition to additive genetic
variance, non-additive genetic variance due to dominance and epistasis.
Thus, most of the genotypic variance encountered for some characters
was mostly contributed for by non-additive gene effect. Similar
explanations were also given by Swarup and Chaugale (1962),
Chaudhary and Accharya (1969).

Therefore, it can be concluded that characters that showed high
GCV also exhibited high genetic advance, but there was no definite trend
between GCV and heritability or between heritability and genetic
advance. Similar conclusions were reached by Singh and Singh (1969)
in lentils (Lens esculenta), Osman and Khidir (1974) in sesame
(Sesamum indicum), Abdelmula (1992) in faba bean (Vicia faba L.) and
Badda (1995) in maize (Zea mays). Furthermore, Johnson et.al. (1955)
concluded that estimates of heritability along with genetic coefficient of
variation are more useful in predicting the resultant effect of selection
than heritability alone.
The nature of association between heritability and genetic
advance was explained by Panse (1957), who reported that the
association of low heritability with low genetic advance is an indication of

non-addiotive gene effects, and consequently low genetic gain is



expected from selection. On the other hand, an association of high
heritability with high genetic advance is indicative of additive gene
effects, and consequently a high genetic gain from selection would be
anticipated. Therefore, according to Panse (1957), the coupling of high
estimate of heritability and comparatively high estimate of genetic
advance for plant height and number of reproductive branches / plant
could be attributed to additive gene action and hence selection for these
characters will be effective. On the other hand, the association of low
heritability with low genetic for days to 50% flowering, pods /
reproductive branch and 100-seed weight would indicate low additive

gene effect and hence selection will not be effective for these characters.
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ABSTRACT

A weed survey was carried out in seven islands in Dongla area
during the summer season of 2004 to determine the most common and
prevalent weed species associated with maize (Zea mays L.) cultivation.
A stratified random sampling procedure was adopted, whereby each
island was divided into fields of which 10 were randomly selected.
Number of individual weed species was determined in 10 quadrates
each 1 m2. The field density, frequency, uniformity and relative
abundance of the species were determined. Data revealed the presence
of 25 species of annual and perennial plants belonging to 13 families.
The highest number of species occurred in EImasakeen whilst the lowest
was recorded in Artigasha. C. dactylon, C. rotundus and P. oleracea
were weeds that occurred at high relative abundance. Species with
moderate relative abundance included S. arundinaceum, A. viridis, E.
colona and G. gynandra. The other species occurred in 1 - 2 islands and

exhibited low to very low relative abundance.
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A study of competition was conducted to investigate maize (Zea mays
L.) yield loss due to weeds and identify the critical period for weed
interference.

maize was sown for two consecutive winter and two consecutive

summer seasons during the period 2002 - 2004 at Agja, Dongola,
Northern State, Sudan.
Two sets of weeding regime experiments were conducted. The first set
included weed-free treatments for 0, 2, 4, 6, 8, 10 weeks after sowing
and a weed free treatment till harvest. The second set consisted of a
weedy treatment for 0, 2, 4, 6, 8, 10 weeks after sowing and a weedy
treatment till harvest. Combined analysis of both winter seasons
indicated that unrestricred weed growth significantly reduced maize grain
yield by 58 -62% compared to weed free full season treatment, while in
summer, the reduction was 67 — 79%. Maize grain yield decreased as
the duration of weed infestation period increased. Plant height was
reduced by 62.5 and 67.1% under full season weedy conditions for
winter and summer plantings, respectively. The same trend was also
observed for ear weight. The critical period of weed competition was
found to be between 2 — 8 weeks after planting in winter and 2 — 9 weeks
in summer. Generally, yield potential was found to be much higher in
winter than in summer.

The herbicide experiments in maize (Zea mays L.) were
conducted as the weed competition experiment in the same period and
in the same location to evaluate and compare the effects of two widely
used pre-emergence herbicides in Sudan, namely, Dual gold and
Atrazine and their combinations on tolerant and yield of maize in an
endeavour to determine the most suitable weed control treatment that

secure high yield.



All herbicide treatments and their tank mixtures gave moderate to
good graminae and broad-leaved weeds control as compared to weedy
full season treatment throughout the growing season. Yield reduction in
this study as a result of unrestricted weed growth was 61% in the winter
season and 48% in the summer season. Results showed that within all
herbicides the best total grain yield was achieved by Atrazine at its
highest rate, Dual gold at highest rate and the tank mixtures of Atrazine
at intermediate rate with Dual gold at highest rate in both winter seasons
and both summer seasons and they gave maize total grain yield
comparable to full season weed free treatment. The use of herbicides
and their tank mixtures significantly reduced weed biomass in both winter
seasons and both summer seasons as compared to full season weedy
treatment.

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 treatments plots.

INTRODUCTION

Maize (Zea mays L.), is considered as the third most important
cereal crop in the world, after wheat and rice, but more important than
either as a forage crop. It is used as human food, animal feed as well as
raw material for some industries. Weeds constitute a serious obstacle in
maize production. They are plants growing out of place, unwanted and
undesirable. They interfere with crop production, directly, through
competition, parasitism and allelopathy (toxin production) or indirectly
through hindering cultural and harvest practices and thus adversely
affect human welfare (Ali, 2003; Ibrahim, 2005 and Mukhtar et al., 2007).
The lack of past surveys or existing information regarding weed status in

islands in Dongla area necessitates undertaking weed surveys to enable



generation of information on the species, density and distribution of
weeds. Data generated will help in understanding the size and extent of
the problems that may arise due to weeds and in developing
management practices. A weed survey was, therefore, conducted in
different islands in Dongla area to determine the most common and
prevalent weed species associated with maize production.

Unrestricted weed growth promotes soil degradation in cultivated
lands and reduse yield of arable crops by 50 — 100% (Hamada, 2000).
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).

The critical period for weed competition (CPWC) is defined as the
period in the crop growth cycle during which weeds must be controlled to
prevent unacceptable yield losses. Weeds removal during this period is
mandatory to optimize weed control. It enables decision making on the
need for and timing of efficient weed control. A weed-free duration of 2
weeks starting 3 weeks after maize emergence is adequate to provide
acceptable grain yield (Dogan et al ., 2004).

In developing countries manual weeding is the most common
method of weed control but in many instances the available labor is
unable to remove weeds from vast areas of land during critical periods,
thus, the use of herbicides is a necessity (Abdel Rasoul, 1998 and
Elamin, 1991). Herbicides constitute a new and highly efficient method
for controlling weeds, increasing yields and reducing labor in maize
production (Furtick, 1977 and Sill 1982). This study was carried out to
evaluate and compare the effects of two widely used pre-emergence
herbicides in Sudan, namely, Dual gold and Atrazine and their

combinations on tolerant and yield of maize in an endeavour to



determine the most suitable weed control treatment that secure high
yield.

MATERIALS AND METHODS

The study was conducted in Dongla area which is true desert with
extremely high temperatures and radiation in summer, low temperature
in winter, scarce rainfall and high wind speed. The mean maximum and
minimum temperatures are 36.8 and 19.5°C, respectively. The climate is
hyper arid with a vapor pressure of only 10.8 mb and a relative humidity
of less than 20% (Osman, 2004). The soils of the islands are loamy, with
31.5% sand, 46.5% silt and 22% clay (Osman et al., 2005, Ibrahim,
1987and Damirgi and Al-agidi, 1982).

A weed survey was undertaken in farmers' fields in Artigasha, Marawaty,
Binna, Magasir, Lebeb, Nawa and ELmasakeen islands 4 weeks after
sowing summer maize in season 2004. This period coincided with weeds
growth in the islands. Counts at this time may indicate the size and
extent of weed populations. The survey was undertaken using commonly
accepted botanical survey methods to locate and identify weeds present
in the islands. The survey methods involved searching, identifying and
counting different weed species.

A stratified random sampling procedure as described by Thomas (1985)
was adopted. The surveyed area in each island was divided into fields of
which 10 were randomly selected. The number of individual weed
species was determined in 10 quadrates each 1 m2. Data was
processed to indicate the distribution, field density, frequency, uniformity
and abundance of the species and is summarized using the following
guantitative measures:

Density (D) = number of individuals of a certain species (K)/m2.

Mean field density (MFD) = Total of each field density X 100



Total number of fields
Frequency (F) = Number of fields in which species (K) occurs X 100
Total number of fields
Uniformity (U) = Number of sampling locations in which species (K)
occurs X 100
Total number of samples
Relative mean field density for species K (RMFDK) =
Mean field density value for species K X 100
Sum of mean field density values for all species
Relative frequency for species K (RFK) =
Frequency value for species K X 100
Sum of frequency values for all species
Relative field uniformity for species K (RUK) =
Field uniformity value for species K X 100
Sum of field uniformity values for all species
Relative abundance for species K (RAK) =
RMFDK + RFK + RUK

Maize was sown for two consecutive winter and summer seasons
during the period 2002 — 2004 to conduct two field experiments (weed
competition and herbicide experiment) at Agja, Dongola, Northern State,
Sudan. Plots (3x4 m) were laid out. Maize grains were sown in rows 80
cm apart and 30 cm between holes, at 3 seeds/hole and thinned to a
single plant/hole two weeks after planting. Planting in winter was carried
out on 3 November, while summer plantings were made on 5 June. The
first field experiment was weed competition which includes two sets of
weeding regimes experiments, each comprised of 7 treatments arranged
in a randomized complete block design, with four replicates were

conducted. The first set of experiments included weed free treatments



for 0, 2, 4, 6, 8, 10 weeks after sowing and weeds free treatment till
harvest. The second set consisted of weedy treatments for O, 2, 4, 6, 8,
10 weeks after sowing and weedy treatment till harvest by repeated
hand weeding. Nitrogen (2 N) at 36 kg/fed in the form of urea was
applied as split dose at thinning and when maize plants were 50 — 60 cm
high.

At tasseling stage ten plants were randomly selected from the
three inner rows in each plot. Mean plant height was measured.

At harvest ten plants were randomly selected from the three inner rows
in each plot and their ears were cut, air dried threshed, weighed and
grain yield determined.

The second field experiment was conducted as the first
experiment in the same period and with the same method of sowing.
Two herbicides Atrazine and Dual gold and their tank mixtures were
applied as pre-emergence treatments as follows:

Atrazine 90% W.G. at 0.2, 0.3 and 0.4 kg a.i. /fed., (ii) Dual gold 96%

E.C. at 0.4, 0.5and 0.6 L. a.i. /fed. And (iii) Atrazine at 0.2 and 0.3 kg a.i.
/fed in tank mixtures with Dual gold at 0.4, 0.5 and 0.6 L. a.i. /fed.
Full season weed free and full season weedy treatments were included
for comparison. Herbicides were applied, immediately after sowing. The
effects of treatments on weeds were assessed by counting the total and
individual weed species at 4 weeks after sowing. This was done by
randomly placing a 1x1 m quadrate in each plot. Weeds inside each
guadrate were identified and total and individual weed species were
counted. The percentage control of grassy and broad-leaved weeds, as
compared with the unweeded -control, for each treatment were
calculated.

All herbicide-treated plots received one supplementary hand

weeding at 4 weeks after sowing to remove perennial weed species in



the experimental site which have shown some tolerance against
herbicide treatments.

At the end of season total grain yield (kg/fed) was recorded and
data collected was subjected to analysis of variance.
RESULTS AND DISCUSSION
Data revealed the presence of 25 species of annual and perennial plants
belonging to 15 families (Table 1). Of these species, 19 were
dicotyledonous and 6 were monocotyledonous. The Poaceae, Fabaceae,
Solanaceae and Amaranthaceae made up 20, 20, 8 and 8%,
respectively, of the total number of species. The remaining weed species
belonged to the other 11 families. The highest number of species (14)
occurred in Elmasakeen, followed by Binna (13) and Marawaty (11),
whilst the lowest was recorded in Artigasha (5). Of the 25 species
recorded in the islands, 13 species (denoted by * in Table 1) occurred in
only one of the islands at very low density (0.1 — 14.9 plants/m2) and are
not considered in the analysis and presentation of the results.
C. dactylon, C. rotundus and G. gynandra prevailed in all islands. Mean
field density of C. dactylon ranged from 228 in Binna to 551 in Artigasha
and averaged 310 plants/m2 (Table 2). Its occurrence at high density is
attributed to the counting method used where a stolon is considered an
individual plant. MFD of C. rotundus ranged from 3 in Elmasakeen to 82
in Lebab and averaged 50 plants /m2. G. gynandra occurred at low
density ranging from 0.2 to 17 and averaged 5 plants/m2. S.
arundinaceum ranged from 0 in Marawaty and Binna to 40 in Magasir
and averaged 10 plants/m2. E. colona was absent in Lebab and
Artigasha. Its maximum MFD (65) was displayed in Marawaty and
averaged 20 plants/m2. P. oleracea was present in all islands except
Marawaty and was highest in Binna (25) and averaged 17 plants/m2. A.

viridis was absent in Artigasha, Nawa and Marawaty. It revealed the



maximum MFD in Binna (24) and averaged 8 plants/m2. A. graecizans
was also absent in the same islands. Its density was highest (21) in
Lebab and averaged 7 plants/m2. Other species occurred in 2 islands at
very low MFD, which averaged 0 to 3 plants/m2 (Table 2).

C. dactylon prevailed at a very high FR (94 — 100%) and averaged 99%,
while C. rotundus exhibited a FR level of 20 in EImasakeen and 100 in
Marawaty and averaged 74% over the islands. P. oleracea had a FR of O
in Marawaty and 100 in Binna and Elmasakeen and averaged 57%. A.
viridis ranged from 0 in three of the islands to 100 in Binna and averaged
43% over the islands. E. colona occurred in all islands except Lebab and
Artigasha and the FR ranged from 0 to 100 in Binna and averaged 39%.
The FR of S. arundinaceum ranged from O in Marawaty and Binna to 90
in Nawa and averaged 39%. The FR of G. gynandra ranged from10 in
Artigasha and Binna to 70 in Nawa and averaged 34%. FR of A.
graecizans ranged from O in Artigasha, Marawaty and Nawa to 80 in
Lebab and averaged 33%. Z. pentandra occurred only in Marawaty and
Magasir at a FR of 90% each and averaged 26%. Other weed species
were observed in 2 islands at a very low FR level (mean 3 — 10%) as
shown in Table 3.

FU of C. dactylon ranged from 88 in Magasir, Marawaty and Artigasha to
96 in Lebab and Bina and averaged 91%. The mean uniformity of C.
rotundus was 53%. The highest uniformity (94%) occurred in Lebab,
while the lowest (16%) was displayed in Elmasakeen (Table 4). P.
oleracea averaged 35%. Its maximum uniformity (62%) was exhibited in
Binna. It was, however, absent in Marawaty. Uniformity of S.
arundinaceum ranged from O in Marawaty and Binna to 82% in Nawa
and averaged 32%. A. viridis revealed a mean uniformity of 30% and
ranged from O in Nawa, Marawaty and Artigasha to 88% in Lebab. A.

graecizans showed a mean uniformity of 21% and ranged between 0 in



Nawa, Marawaty and Artigasha to 60% in Lebab. Uniformity of E. colona
was highest (38%) in Marawaty and Binna and was absent in Lebab and
Artigasha. Other species occurred at low uniformity (1 -15%) as
presented in Table 4.

The important feature of this survey is the method of ranking species on
their relative abundance. The survey system provided quantitative
comparison of the common species. C. dactylon, C. rotundus and P.
oleracea were weeds that ranked high in the survey. Both C. dactylon
and C. rotundus are perennials that are difficult to control by hand
weeding or herbicide application and accordingly displayed high MFD,
FR and FU. On the other hand, P. oleracea is a cultivated small seeded
vegetable crop that is easily disseminated in the islands. Species with
moderate relative abundance included S. arundinaceum, A. viridis, E.
colona and G. gynandra. The other species exhibited low to very low

relative abundance (Table 5).



Table 1. Scientific name, local name and family of weed species.

Scientific name Local name Family
Cynodon dactylon (L.) pers BN Poaceae
Cyperus rotundus L. LA Cyperaceae
Portulaca oleracea L. s Portulacaceae
Sorghum arundinaceum. (Dew.) Stapl. Dl Poaceae
Amaranthus viridis L. 0S8 pb gl Amaranthaceae
Echinochloa colona (L.) B Poaceae
Gynandropsis gynandra (L.) Brig. AL Capparisaceae
Amaranthus graecizans L. ssea ph ol | Amaranthaceae
Zaleya pentandra (L.) Jeffr. Ay Aizoaceae
Corchorus olitorius L. sk Tiliaceae
Tribulus terrestris L Ay pa Zygophyllaceae
Lotus arabicus L. o) aa Fabaceae
Sporobolus pyramidatus (Lam.) Hitche.* | JWl (e Poaceae
Solanum dubium Fersen.* G Solanaceae
Euphorbia aegyptiaca Boiss.* A yae Al o Euphorbiaceae
Chloris virgata SW.* sl Poaceae
Convolvolus arvensis L.* Gale Convolvulaceae
Calotropis procera (Ait) Aitf.* e Asclepiadaceae
Sesbania sesban (L.) Merrill.* Olaoss Fabaceae
Alhagi maurorum Medik*. iladia Fabaceae
Citrullus colocynthis (L.) Schrad.* Jhaia Cucurbitaceae
Ocimum basilicum L.* Ol Lamiaceae
Solanum nigrum L.* el e Solanaceae
Tephrosia apollinea (Del) DC* a3 ol Fabaceae
Rhynchosia memnonia (Del.) DC* 4l Fabaceae




Table 2. Mean field density of common weed species.

Name of | Leb |Art Mar | Bin Mag |Naw |EIm | Mean
species

C. dactylon 270.1|551.3|357.5|228.2|250.4 |251.0|261.6 | 310
C.rotundus |81.6 |77.8 |53.7 |7.6 48,6 |79.5 [3.0 50
E. colona 0.0 0.0 64.8 |16.4 (425 |135 (0.1 20
P. oleracea |20.6 |0.9 0.0 25.2 138.0 |155 |21.7 |17
S. 3.9 21.7 (0.0 0.0 |40.0 |5.6 1.9 10
arundinaceu

m

A. viridis 15.7 |0.0 |0.0 24.0 [12.3 |0.0 2.9 8
A. graecizans | 20.9 | 0.0 0.0 5.5 19.6 |0.0 4.9 7
G. gynandra |9.7 1.4 |29 0.2 2.2 17.4 |0.2 5
Z. pentandra | 0.0 0.0 12.3 | 0.0 10.2 |0.0 |0.0 3
L. arabicus 0.0 0.0 0.0 1.0 0.0 0.0 1.1 0
T. terrestris 0.0 0.0 0.1 0.5 0.0 0.0 0.0 0
C. olitorius 1.5 0.0 |0.0 0.0 0.0 0.0 |01 0

Key: Leb: Lebab, Art: Artigasha, Mar. Marawaty, Bin: Bina, Mag:

Magasir, Naw: Nawa and Elm: Elmasakeen




Table 3. Field frequency of common weed species.

Name of species | Leb Art Mar Bin Mag Naw | EIm Mean
C. dactylon 100 100 100 100 100 94 100 99
C. rotundus 96 70 100 90 80 60 20 74
P. oleracea 70 10 0 100 60 60 100 57
A. viridis 90 0 0 100 80 0 30 43
E. colona 0 0 50 100 40 70 10 39
S. arundinaceum | 80 60 0 0 40 90 80 39
G, gynandra 50 10 40 10 30 70 30 34
A. graecizans 80 0 0 60 70 0 20 33
Z. pentandra 0 0 90 0 90 0 0 26
C. olitorius 60 0 0 0 0 0 10 10
T. terrestris 0 0 10 30 0 0 0 6
L. arabicus 0 0 0 10 0 0 10 3

Key: Leb: Lebab, Art: Artigasha, Mar: Marawaty, Bin: Bina, Mag:
Magasir, Naw: Nawa and Elm: Elmasakeen

Table 4. Field uniformity of common weed species.

Name of species Leb Art Mar Bin Mag Naw Elm Mean
C. dactylon 96 88 88 96 88 90 92 91
C. rotundus 94 34 86 20 72 52 16 53
P. oleracea 22 2 0 62 52 48 56 35
S. arundinaceum 68 20 0 36 82 16 32
A. viridis 88 0 42 68 0 10 30
A. graecizans 60 0 0 16 54 0 20 21
E. colona 0 0 38 38 32 32 2 20
G. gynandra 24 2 12 2 12 36 20 15
Z. pentandra 0 0 48 0 48 0 0 14
C. olitorius 28 0 0 0 0 0 2 4
L. arabicus 0 0 0 4 0 0 10 2
T. terrestris 0 0 2 6 0 0 0 1

Key: Leb: Lebab, Art: Artigasha, Mar: Marawaty, Bin: Bina, Mag:
Magasir, Naw: Nawa and Elm: Elmasakeen




T able 5. Relative abundance of common weed species.

Name of | Leb | Art Mar |Bin |Mag |Naw |EIm |Mea

species n

C. dactylon 99. 1184. [112. |115. |89.9 |113. |137. |116.
7 7 6 0 3 2 7

C. rotundus 54. 163.2 |52.3 |20.9 |39.7 |49.6 |10.5 [41.0
1

P. oleracea 20. |55 |0.0 [409 |29.6 |31.7 |46.1 |24.9
6

S. 27. |41.0 0.0 |0.0 |23.2 |459 |215 |195

arundinaceu 9

m

A. viridis 36. (00 |00 |34.3 |31.0 0.0 |10.2 |1838
4

E. colona 0.0 0.0 |32.2 |30.7 |229 |28.7 |26 |17.8

G.gynandra |15. |5.6 109 |21 (8.2 309 143 |12.0
3

Z.pentandra |0.0 |[0.0 |316 |0.0 |27.9 (0.0 |0.0 |9.7
C. olitorius 15. |0.0 (0.0 |00 |00 |00 |26 |31
8
T. terrestris 0.0 100 (23 |61 |00 |0.0 |0.0 1.4
L. arabicus 0.0 |00 |00 |30 |00 |00 |58 |12
A. graecizans |0.0 |0.0 |00 |18 |58 |00 |0.2 |0.9

Key: Leb: Lebab, Art: Artigasha, Mar. Marawaty, Bin: Bina, Mag:

Magasir, Naw: Nawa and EIm: EImasakeen
Results of each parameter in both winter seasons and both
summer seasons were combined and presented to gether in the same

table and figure for ease of comparisons. The combined analysis of both



winter seasons indicated that, unrestricted weed growth significantly
reduced maize grain yield by 58 — 62% as compared to weed free full
season treatment (Table 6). However, in the summer season,
unrestricted weed competition significantly reduced grain yield by 67 —
79% (Table 6). These findings are in conformity with those of Ishag
(1979), who reported that, unrestricted weed growth could lead to great
losses in maize yield which amounted to 46 — 80%. Maize grain yield
decreased as the duration of weed infestation period increased. Worwick
and Black (1988), reported that, maize grain yield reduction by weeds
was directly related to the duration of weed interference. The reduction in
maize grain yield due to weeds interference was mainly through
reduction in ear weight (Table 7). Plant height was also adversely
affected by weed competition and was reduced by 62.5 and 67.1% under
full season weedy conditions for winter and summer plantings,
respectively (Table 8).

The critical period of weed competition in maize was between 2 — 8
weeks after planting in winter and 2 — 9 weeks in summer (Figure 1 and
2). Mahgoub (2002) found that, the critical period for weed competition in
maize was 2 — 6 weeks after sowing. This difference is expected,
because the critical period for weed competition is influenced by several
factors including weed species, the envirunment, plant density, time of
weed competition, soil fertility and crop cultivar. Generally, yield potential
was found to be higher in winter (2360 — 2611 kg/fed) than in summer
(1162 — 1495 kg/fed). This could be attributed to temperature
differences, pest and disease complex, in addition to severe weed
competition. The yield obtained in winter in Northern States is by far
better than that in Central Sudan, where yield do not exceed 1500 kg/fed
(Mukhtar et al., 2007).



It is evident that a long weed-free duration starting from 2 weeks after
sowing is necessary to provide high grain yield. To attain weed-free
environment in maize, pre or post-emergence herbicides, mechanical
and hand weeding during this period should be timed and adjusted to the
critical period of weed competition only. In this, way use of persistant soil
acting herbicides could be avoided and weed control treatments
minimized.

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 treatments plots. The highest percentage grassy and broad-
leaved weeds control was achieved by the tank mixture of Atrazine at
intermediate rate with Dual gold at highest rate in both winter seasons
and both summer seasons (Table 9).

A significant weed control was achieved in terms of total weed
biomass reduction with all herbicide treatments and their all tank
mixtures in both winter seasons and both summer seasons as compared
to weedy full season treatment (Table 10). 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 10).

The combined analysis of both winter seasons and both summer
seasons indicated that, within all herbicides the best total grain yield was
achieved with Atrazine at highest rate, Dual gold at highest rate and the
tank mixtures of Atrazine at intermediate rate with Dual gold at highest
rate and they gave total grain yield comparable to full season weed free
treatment (Table 10). These results have shown that early removal of
weeds by herbicides and their tank mixtures enable the crop to maximize

the use of the available resources. Increases in total grain yield due to



use of herbicides is in agreement with the findings of Yaduraja and Ahuja
(1993) who reported that, the use of herbicides gave excellent control of
weeds and resulted in high maize total grain yield compared to the
control. Similar findings were also reported by Akinola and Equnjobi
(1991). Based on these results, it can be concluded that, the
effectiveness of the herbicides Atrazine at highest rate, Dual gold at
highest rate and the tank mixtures of Atrazine at intermediate rate with
Dual gold at highest rate followed by a single supplementary hand
weeding at 4 weeks after sowing against weeds and their high selectivity
in maize, make these herbicide treatments possible candidates for the
control of weeds 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.



Table 6. Influence of duration of weed interference on grain yield (kg/fed)

during winter and summer seasons, combined.

Weeks after | Weed free for x weeks Weedy for x weeks

sowing Winter Summer Winter Summer
seasons seasons seasons seasons
1 2 3 4

0 1102 c 491 e 2360 a 1162 a

2 1577 b 830 d 1686 b 977 b

4 1691 b 912 cd 1565 bc 879b

6 1908 b 1234 b 1416 bcd 692 c

8 1952 b 1023 ¢ 1227 cde 666 C

10 2397 a 1334 ab 1123 de 410d

full season 2611 a 1495 a 892 e 442 d

Sig ok ook ok ok

C.v% 19.1 154 21.1 22.9

SE+ 85.9 53.4 92.5 46.8

1-Y =1037.86 +192.80x -4.09 x2 , R2 =0.79
2-Y =116.04+ 420.34x -37.6 x2, R2 =0.86
3- Y=2622.02 -420.96X +26.44 x2, R2 =0.82
4-Y =1335.40 -183.81x +7.33 x2, R2 =0.84
-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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Table 7: Influence of duration of weed interference on ear weigh (g)/plant

during winter seasons (2002, 2003)

Weeks after | Weed free for x weeks Weedy for x weeks
sowing Winter Summer Winter Summer
seasons seasons seasons seasons
1 2 3 4
0 84.58 e 38.54 e 175.62 a 91.82 a
2 120.72 d 57.67 d 146.13 b 75.25b
4 131.34 cd 82.10 ¢ 103.67 c 70.99 b
6 152.55 bc 110.23 a 103.19¢c 57.09 c
8 154.22 bc 98.28 b 104.56 ¢ 52.60 cd
10 175.19 ab 109.01a 99.00d 35.63 e
full season 203.04 a 117.2 a 65.83 e 43.00 de
Sig ok ook ok ok
C.v% 19.45 11.65 8.61 17.36
SE+ 6.72 4.40 7.49 3.45

1-Y =72.24+20.14-0.3426 x2, R2 = 0.79
2- Y=7.85+ 32.02x-2.42 x2, R2 = 0.98
3- Y=198.65-31.27 +2.02 x2, R2 = 0.98

4- Y=106.50 -15.86x +0.89 x2, R2 = 0.88
-Means with the same letters in the same column are not significantly

different at 0.05 level of probability according to DMRT.



Table 8 . Influence of duration of weed interference on plant height (cm)

during winter and summer seasons, combined.

Weeks after

Weed free for x weeks

Weedy for x weeks

sowing Winter Summer Winter Summer
seasons seasons seasons seasons
1 2 3 4

0 113.96 ¢ 100.95 c 169.53 a 146.28 a

2 147.36 b 131.70 b 145.35b 135.62 a

4 161.75 b 147.38 a 132.89 b 118.24b

6 163.59 b 158.56 a 112.09 c 116.07 b

8 146.82b 152.89 a 113.99 ¢ 135.38c

10 165.88 ab 156.40 a 107.30 c 105.53 cd

full season 184.76 a 157.71a 84.65d 97.24cd

Sig —— ok ok .

C.v% 12.34 8.05 13.57 12.0

SE+ 5.49 3.45 4.28 3.9

1- Y=109.02+ 16.61x -1.02 x2, R2 = 0.85

2- Y=76.95 + 31.06x-2.88 x2, R2 = 0.87

3- Y=185.33-20.29X +0.98 x2, R2 = 0.85

4- Y=148.1-6.07x-0.09 x2, R2 = 0.82

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

different at 0.05 level of probability according to DMRT.




Table 9. Effect of herbicide treatments on percentage graminae and

broad-leaved

weeds control during winter and summer seasons,

combined.
Treatments | Herbicide Graminae weeds Broad-leaved weeds

rate

Kg. a. i./fed

Winter Summer Winter Summer
seasons seasons seasons seasons

Atrazine 0.2 43 48 34 41
Atrazine 0.3 51 82 41 62
Atrazine 0.4 62 68 50 63
Dual gold 0.4 58 67 35 49
Dual gold 0.5 57 64 38 33
Dual gold 0.6 53 71 42 62
Atrazine +

0.2+0.4 46 68 40 35
Dual gold
Atrazine +

0.2+0.5 45 67 35 54
Dual gold
Atrazine +

0.2+0.6 58 72 39 46
Dual gold
Atrazine +

0.3+04 57 66 44 53
Dual gold
Atrazine +

0.3+0.5 56 66 45 36
Dual gold
Atrazine +

0.3+0.6 69 71 68 69
Dual gold
Weed free

- 100 100 100 100
full
Weedy full | - - - - -

season




Table 10. Effect of herbicide treatments on weed biomass (g/m2) and total

grain yield (kg/fed) during winter and summer seasons, combined.

Treatments | Herbicide Weed biomass Total grain yield

rate Winter Summer . Summer

. Winter
kg. a. i. /|seasons seasons seasons
seasons

fed
Atrazine 0.2 50c 35 gh 1651d 848 cde
Atrazine 0.3 49 c 28 h 1715 cd 820 cde
Atrazine 0.4 60 bc 39 fg 2394 ab 1087 ab
Dual gold 0.4 43 cd 33 gh 1791 cd 826 cde
Dual gold 0.5 53¢ 54d 2020 abcd | 697 def
Dual gold 0.6 53¢ 35gh 2202 abcd | 993 abc
Atrazine +

0.2+0.4 58 bc 52 de 1917 cd 678 ef
Dual gold
Atrazine +

0.2+0.5 75b 45 ef 1738 cd 787 cdef
Dual gold
Atrazine +

0.2+0.6 60 bc 67 C 1854 cd 896 bcd
Dual gold
Atrazine +

0.3+0.4 58 bc 75b 2012 abcd | 774 def
Dual gold
Atrazine +

0.3+0.5 54 c 74 b 2267 ab 680 ef
Dual gold
Atrazine +

0.3+0.6 32d 38 fg 2564 a 1125 a
Dual gold
Weed free - -

- 2412 a 1129 a
ful
Weedy full

- 203 a 127 a 951 e 592 f
season
Slg - **k%k *k% **k% *k%
C.v - 23.95 14.54 24.67 21.47
SE - 5.03 4.2 65.49 36

-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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