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ABSTRACT

Islamic economy is based on values and basics that
distinguishes if form all other types of economies in the world,
now the need for renewing these values is a necesisty under this
global financial crisis wthich is now irresistible and incredible to
economic thinkers.

In this paper the researcher sheds soe light on some Islamic
values and meanings upon which Islamic legislation is based.
The research also show and the impact of these values and the
meanings of them on the Islamic societies now and in the
future.

It also shows how Islamic ecnomy is unique and
distinguished. The paper also investigates the basis and the rules
which control the financial issues and judge their validity.
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ABSTRACT

The Study is aimed to show the role of educational style on
learining achievement the study also targeted educational organizations
such as family and school , specially its concentrated on school because
, it plays a formal role in education processes .

The problem of the study is concentrated on suitable style such as
stimulus punishment and normal , that if it is applied will raise a rate of
the learned achievement .

The study is carried out in Sinner and The Northern states A
questimare distributed 120 students, 60 samples
For each.

The study came out with the following results;

1. The normal style is the best one

2. co-operation between family and school will help in learned
achievement.
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ABSTRACT

This research will deal with the provision of the responsibilities for
damage caused by the aircraft on the surface to the third persons in the light of
Rome convention of 1952 as regards the third person who suffers what is affected
by the aircraft on the . However, the convention shall not apply to damage on the
surface if liability for such damage is regulated either by a contract or employment-
laws.

This Research tends to specify the reasons for making some states ignore to
join the respective convention, as required. In spite of its importance and the studies
of the attempts monitoring International Civil Aviation Organization just following
its initiation for the development of such convention and most important is that one
that has resulted from the convention on compensation for damage caused by
aircraft to third parties and the convention on compensation for damage to third
parties,resulting from acts of unlawful interference involving aircraft
(Montreal 2009) tending to develop the Rome convention of 1952 in order to evade
the reasons for non-joining by a member of states to that convention , and to insure
adequate compensation for persons who suffer damages caused on the surface by
foreign aircraft , while limiting the extend of liabilities incurred for such damage in
order not to hinder the development of International civil air transport .

The Research has been distributed and has come to an influx of main parties of
Research to the extent of having been contained in the convention, First: Principle
of liability, Second: Extended of Liability, Third: Security for operator's liability,
Fourth: Rules produce and limitation of actions and Fifth: Application of the
convention and general provisions.

The Researcher brings the matter to an end being the most important
conclusions to which the matter has come to an end for the recommendations of the
researcher.
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ABSTRACT

This paper of discusses students violence in the Sudanese press. The
researcher is trying to indicate the role of the writers and the leaders of
opinion and tries to find the suitable solutions. The main issue is what
the kind of the violence in the Sudanese universities and what type
treatment which is made by the Sudanese press about the phenomenon
of student violence.

This paper seeks to achieve a number of objectives, including the size
of the press handling of student violence, as well as finding out ways to
the news paper uses address the student violence.

The researcher in this study used descriptive method, as followed
content analysis.

The most important results of the study, Multiple forms of violence
Student only had clashes between them or burning of universities
propertys the most important causes are motivations of students in
delinquency to this method, only The political or economical reasons.
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ABSTRACT

The research deals with the basis and modality measures of the impact of the
advertising campaign on the receiver to find out their success or failure. That
includes measuring the effectiveness of the advertising campaign and the feasibility
and effectiveness of the means of radio, television and newspapers, cinema,
literature, and posters in accordance with the following indicators:

1. Seeking to achieve greater accuracy in building innovative strategies.
2. Achieving what is known as Effective Access.
3. Making the right Efforts means meeting the financial costs.
The effectiveness of the campaign is Linked to many of the variables which are
represented in:
1. The degree of advertising saturation
2. The level of advertising display
3. Perception.
4. Media Communication.
According to (Web) there are five factors that influence the effectiveness of the
campaign as follows:
1. Force or coercion which refers to the intensity of attitudes and
motivations of individuals to bear prior expectations of the message.
2. Direction: relates to the manner in which the motives of the individuals

are affected.
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3. Mechanism: The mechanism reflects the process, through which the
motives of individuals change.

4. Distance: indicates the recipient’s recognition of the profit which will be
achieved in exchange for the effort to modify or change attitudes.

5. Adequacy and compatibly: indicates the effective functioning of the
communication program and its ability to achieve its goal.



ISSUE NO.4,2013 UNIVERSITY OF DONGOLA JOURNAL FOR RESARCH

Effect of Carbmizole Induced Hypothyroidism on Some Biochemical
Parameters and Plasma Lipid Profile Using Experimental Female Rats.

“Idris M.A., **1dris O.F.

* Department of Biochemistry, Faculty of Medicine and Health Sciences,
University of Dongola, SUDAN.

** Department of Biochemistry and Molecular Biology, Faculty of Sciences and
Technology EL-Neelain University, SUDAN.

Corresponding Author: Mohammed Abdel-Rahman, SUDAN.
Email:maidris71@gmail.com: Cell phone: 0122545942,

Abstract: Hypothyroidism is commonly associated with hyperlipidemia. The
aim of this study was to investigate the effect of carbmizole induced
hypothyroidism on plasma lipid profile concentrations, body weight and (food,
water) consumption in female Wistar rats with special focus on cholesterol
concentrations which is important in synthesis of steroid hormones. The
experimental study was located at the University of Kwa Zulu-Natal (UKZN),
Faculty of Science and Agriculture, School of Biochemistry, Genetics and
Microbiology, Westville campus South Africa time from October 2009 up to May
2010. Twenty four female Wistar rats were used. They were divided into two
groups hypothyroidism and control (twelve rats in each). Hypothyroidism was
induced by oral administration of carbmizole 50 mg/kg body weight for three
weeks. The concentrations of thyroid hormones (TSH, T3 and T4), and Lipid profile
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(TC, LDL-C and TG) were determined by using enzyme immunoassay kits from
TOSOH, Corporation Japan for thyroid hormones and commercial kits from
BioSystem S.A. Costa Brava 30, Bracelona (Spain) for lipid profile, through the
Hitach 906 analyzer.The effects of carbmizole appeared in negative effect on body
weight in hypothyroid group, but water and food have significantly increased in
hypothyroid group compared to control rats group. The mean values of TSH, T3
and T4 were significantly (P < 0.05) decreased in hypothyroid group compare to
control group, the levels of total cholesterol, high density lipoprotein cholesterol
and triglyceride were significantly increased (P < 0.05) in hypothyroid group
compare to control group.

Key wards:

Hypothyroidism, lipid profile. Carbmizole.
Abbreviations: T3 = 3, 5, 3' Triiodothyronine, T4 = 3, 5, 3, 5' Tetraiodothyronine,

TSH= Thyroid stimulating hormone, TC= Total cholesterol, LDL-C = Low density
lipoprotein cholesterol and TG = triacylglycerol.

Introduction

It is well-known that hypothyroidism is associated with hypercholesterolemia and
increased the risk of atherosclerotic disease (Lapaud et al., 1994; Kutty et al., 1978).
There is general agreement that total and LDL-Cholesterol has been variable
(Abrams and Grundy, 1981; O’Brien et al., 1993). In addition, clinical and
epidemiological studies have indicated a number of risk factors for atherosclerosis.
Among these, elevated TC and LDL-C levels were positively correlated with the
prevalence of coronary artery disease (Nikkila, 1984; Assmans and Schulte, 1992).
Hyperlipidemia observed in hypothyroidism is a metabolic result currently treatable
with thyroid hormones. Before the availability of sensitive thyroid hormone
analysis, increased serum or plasma cholesterol levels were accepted as important
evidence supporting the diagnosis of hypothyroidism but classical signs and
symptoms of clinical hypothyroidism may not be observed when it is mild or
moderate (Gordon, 1959). The purpose of this study was to assess the predictive
value of various lipids, lipoproteins in discriminating between experimental
hypothyroidism and euthyroidism in female Wistar rats.
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Materials and methods

Experimental animals

Twenty four female Wistar rats weight (250-300 gm) were used in the
experimental and provided with standard laboratory rats chow food and water when
they were put out of metabolic cage. They were bred and housed in Biomedical
Resource Unit (BRU) in UKZN. The animals were maintained under standard
laboratory conditions of constant temperature (22 + 20 'C), CO, content of < 5000
p.p.m, relative humidity of 55+ 50% and the noise level of > 65 decibels. The
animals had free access to standard rats chow food and water when they were put
out of the metabolic cages (E pol. Diet. 4700. Epol South Africa). All the
procedures were performed from UKZN animals ethic codes. We approved the
UKZN animal ethics sub-committee reference (045/10/A) date: 11.12.2009.
Experimental protocol

The rats were initially acclimatized for three days and then every third day were
put in the metabolic cage for 24 hours. Rats body weight, food and water
consumption were recorded every third day of experiment. The experimental model
of hypothyroidism was induced by oral administered of carbmizole tablets dissolved
in distilled water. The dose was 50 mg/kg body weight for twenty one days at 9:00
am (Blouquit et al., 1990). After feeding for three weeks, animals were anesthetized
by halothane for five minutes and sacrificed. Five milliliter of blood was collected
by cardiac puncture and immediately placed into tubes containing EDTA. The
plasma samples were obtained by centrifuge blood samples at 3,000 rpm for 30
minutes.
Methods
Rat’s body weight, food and water consumption were measured and recorded every
third day of experimental period. Thyroid hormones concentrations were measured
by using Enzyme Immunoassay kits from TOSOH Corporation Shiba-Koen First
Bldg, 3-8-2, Shiba, Minato-ku, Tokyo 105-8623, Japan, through Hitachi 906
analyzer (Taimela et al., 1994). Gonadtrophins hormones concentrations were
measured by using Enzyme Immunoassay kits from TOSOH Corporation Shiba-
Koen First Bldg, 3-8-2, Shiba, Minato-ku, Tokyo 105-8623, Japan, through Hitachi
906 analyzer (Boyar et al., 1976).
Statistics analysis
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All values were expressed as meanstSD. The students-t test was used for the
evaluation of differences between two groups. The differences were considered
significant if (P < 0.05).

Results and discussion

The results (Tablel) indicate mean value of body weight in hyperthyroid female
Wistar rats were significantly (P < 0.05) decreased as compared to control group.
This decreased in body weight was associated with reduction in food and water
consumption. These findings are showed that thyroxine depletion did induce a loss
in body weight. These results are confirmed the findings those given by Venditti et
al., (1997) and Pamplona et al., (1999). The results in (Table 2) illustrate that in
hypothyroid group TSH ,T3 and T4 were significantly (P < 0.05) lower than control
group. These findings were accepted due to the effect of carbmizole inducing
hypothyroidism state. The result of lipid profile (TC, HDL-C and TG) in (Table 3)
in hypothyroid rats group were significantly (P < 0.05) increased compare to
control group. Although a number of studies have been carried out on patients with
hypothyroidism comparing lipid with regard to lipoprotein levels. The results
mostly conflict with each other. The finding agreed to Hogerbrusge et al., 1990,
indicated that total cholesterol and LDL-cholesterol were higher in hypothyroid rats
than control, also Lopez and Morales, 1995 reported that serum lipid increased in
hypothyroid pregnant rats, this report supporting our results. Even though several
theories have been proposed to explain the lipid mechanism of lipoprotein and
apolipoprotein differences in thyroid dysfunction are not well understood. Some
investigators have suggested that the increase in kinds of lipid levels in
hypothyroidism patients results from the hormones of thyroid influence on lipid
metabolism (lbrahim et al., 1982). However further studies will be required to
elucidate the metabolic pathway of lipid and their fraction.
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Table (1): Mean values of rats body weight, food consumption and water

consumption.

Parameters Control Hypothyroid

Body weight of rat (gm) 251.02 (.+29.32) 2 233.59 (.+28.98)°
Food Consumption (gm) 18.28 (#5.24) ¢ 19.49 (+5.77) ¢
Water Consumption (ml) 28.39 (+8.48) ° 29.77 (+8.43)"

All Values are means +SD. Means within rows with not sharing common letter (s)

are significantly different (P < 0.05).

Table (2): Means values of rats body weight and plasma thyroid hormones.

Control Hypothyroid
parameters
TSH plU/mL 0.1+0.00 @ 0.01+0.00 "
T3 ng/mL 0.38+0.09 ° 0.39+0.10 °
T, pg/dL 1.48+1.41° 1.24+0.60 '

Values are means£SD. Means with rows not sharing common letter (s) are
significantly different (P < 0.05).
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Table (3): Mean values of rats plasma lipid profile.

Control Hypothyroid
parameters
TC  mg/dL 70.58+11.54 2 60.08+16.18 °
HDL-C mg/dL 26.33+£3.17 ° 21.58+4.46 ¢
TG mg/dL 82.41+21.98 ° 78.62+10.71"

Values are means£SD. Means with rows not sharing common letter (s) are
significantly

different (P < 0.05).

Conclusion and recommendation

This study demonstrated that plasma (TC, HDL-C and TG) levels were
elevated in hypothyroid female Wistar rats with three weeks of carbmizole induced
hypothyroidism in comparison with control.
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Abstract

Sooty canker disease is an important disease of date palm In the Northern State of
the Sudan causing severe damage of off-shoots ,date palm trees and reduction in
yield. In present study, the pathogenic fungus was isolated from infected plant parts
and identified based on morphological and cultural characters asNattrassia
mangiferae .The in vitro efficacy of different plant extracts Neem (Azadirachtai
ndica), Mint (Mentha spicata), Ryhan (Ocimum basilicum), and Maharab
(Cymbopogon schoenanthus Poximus).were tested to control sooty canker
pathogen. Different concentrations 5, 10, 15 and 20% of plant extracts were tested
for their effect on the inhibition of mycialial germination . All the plant extracts
showed significant inhibition of fungal mycelial growth.Among the different
extracts, complete inhibition of fungal mycelia | growth was exhibited at 20%
of Ocimumb asilicumwas found most effective followed by Mint (Mentha spicata)
with only retardation of mycelial growth while, Neem (Azadirachta indica), and

Maharab ( Cymbopogon schoenanthus Poximus was the least effective.
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Application of plant extract which are easily available for controlling plant
diseases are non-pollutive, cost effective nonhazardous and do not disturb
ecological balance. Investigations are in progress to test the bioefficacy of these
extracts in field applications. Four chemical fungicides namely ,Tilt, Benlate,
Bayfidan, and Bayliton, at different conc.(10ppm,20ppm,30ppm, 40ppm,50ppm)
were also used for their effect on the mycialial germination,all of them inhibited the
germination the most effective one was Tilt at 30-50 ppm, followed by Benlate
while Bayleton and Bayfidan at high concentration 50 ppm inhibited the growth of
the fungus.

The effect of plant extract are more effective for controlling the fungus as compare
to the fungicides.
Key words: date palm sooty canker fungicidesNattrassia mangiferae.Plant extract

INTRODUCTION

The disease sooty canker was observed in date palm in Sudan during a survey
undertaken by Ahmed and Yassian (1992). The fungus N. mangiferae was identified
to be the causal organism of the sooty canker of date palm which was reported by
Bagdadi and Abu elgasim (2003).

The symptoms of sooty canker disease caused by N.mangiferae on date palm
observed by Elshiekh (2004) include; General wilt of the trees and maceration of
off-shoot in which the leaves become almost white. Cross-section in diseased off-
shoot revealed black layer of sooty masses of arthrospores.Blackcolour and
destruction of conductive system. The trunks of the infected trees become small and
the colour of roots turn to black. Leaf bases are easily detached and the fibers turn

to cottony texture.
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The sooty canker disease of date palm caused losses of yield ( 30-60 % ), as well
as high loss of mature trees and off-shoot in the main growing areas in the Northern
state (Elsheikh ,2004).

N.mangiferae is considered relatively weak pathogen; were hot, dry, weather
favours the disease development. It caused death of madrone trees unless coupled
with severe drought condition or other causes such as water stress, pathogen or
insect (Elliott, 1999).

Disease can be prevented by maintaining tree vigour and avoiding unnecessary
pruning or wounding. As the sunburned bark is the most common place that the
fungus enters, careful pruning techniques should be used so that limbs that shade
the trunk and scaffold branches are not removed.

When infections are found in the upper branches remove infected limb by
cutting at least six inches below infection site. Treatment of wounds with pruning
paint or chemical compounds is recommended. Severe pruning of large branches
and limbs of trees susceptible to sooty canker should be avoided. White wash
applied to exposed lower trunk area, will reduced the possibility of infection; these
materials reflects radiation and reduce bark temperature (Mary, 1998).

Different amount of plant extracts or essential oil were applied to inhibit the
growth of different fungi. Extracts of Cymbopogon citrales controlled the
mycelium growth of Fusarium, Sclerotinia, and Rhizoctonia spp. Shenoi, et al.,
(1998) tested leaf extracts of 45 plant as antifungal agents against Alternaria
alternata on tobacco invitro studies. Extract from garlic followed by Henna
( lowsoniai nermis ) leaf extract was reported to control minimum mycelial growth

of Pythiumaphanidermatum ( Shenoiet al. , 1998). Leaf extract of Neem recorded to
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minimize mycelium growth of the fungus .Neem (Azadirachtai ndica ) against
Fusarium oxysporum F.sp.ciceri ( Singh et al , 1980 ), and Mentha spicata against
Fusarium oxysporumF.sp.lentis (Singh, et al ,1994 ) .

ElKorashy (1997) reported that the plant extract of Mentha spicata (Mint) at
concentration of 50 and 100% inhibited the growth of Rhizoctonia solani, Fusarium
solani, and Sclerotium rolfsii, which cause damping — off disease of peanut
.Yegenet al., ( 1992 ), studied the effect of aqueous extract and essential oil of
Mentha spicata and 5 other plant extract against Rhizoctonia solani, Sclerotia
sclerotium, Fusarium moniliforme , and Phytophothora capsici. Among the plant
extracts tested the essential oils of Mentha spicata had lowest inhibitory effect
against the mycelial growth.

The antifungal activities of plant extracts increased as their concentration was
increased.

Some control of N.mangiferae was obtained by spraying with combination of
insecticides Monocrotophos 0.20 % and the fungicide Bavistin .0.1% (Harsh et al.,
1992).

Two chemicals were used to study the effect of growth of the fungus
N.mangiferae isolated from date palm in vitro were Tilt and Nimrod. Tilt has
completely inhibited the fungus at the highest concentrations of 200 and 100ppm
(Elsheikh, 2004).

The ability of four fungicides as control agent on the growth of mycelia of
Charala paradoxa, was studied In vitro experiment ,Bavistin was the most effective

fungicide inhibited mycelial growth, followed by Benlate .
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The aim of this experiments was to study the antifungal activities of plant extract
on the growth of N.mangiferaein vitro.as compared to the chemicals fungicides for

controlling the fungus causing sooty canker disease on date palm.

MATERIAL AND METHODS

The aim of this experiment was to study the antifungal activities of plant extract
on the growth of N.mangiferae in vitro compare to chemical control. Four plant
extracts were tested for their effect on the fungus .The plant extracts tested were
Neem (Azadirachta indica), Mint (Mentha spicata), Rihan (Ocimum basilicum), and
Maharab ( Cymbopogon schoenanthus Poximus ).

100 gram of each plant shoot were ground to fine powder and extracted twice
with 90% aq ethanol, the alcohol was evaporated under vacuum and the remaining
extract were weighted and kept in the refrigerator at 10°C until used. At time of the
experiment, a stock solution of each extract was brought to 100 ml with sterilized
distilled water, and then one ml of each solution was brought to 100 ml sterilized
water to give 1000 ppm. From this solution 0.5, 1, 1.5, and 2ml completed to 100ml
by adding required amount of sterilized PDA medium in 250 ml conical flask to
give a final concentration of 5, 10, 15, and 20ppm for each extracts. The content of
each flask was poured in sterilized Petri-dishes and left to solidify and other plates
with PDA medium served as control. Two diameters were drawn at the back of each
Petri-dish for centering the inoculums. Five mm Disc was cut from the edge of
7days old culture of the fungus N.mangiferae and placed at the centre of Petri-
dishes were then incubated at room temperature (25-30° C) and the growth of the

fungus was calculated every day.
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The effect of each extracts was evaluated as percentage of reduction in colony
diameter (R) where:-
R = dc-dtx 100
Dc

Where R = Percentage reduction of the growth, dc= diameter of control colony

and dt= diameter of treatment colony.

Four chemicals were tested for their effect on growth of the fungus N.mangiferae.
The fungicides tested were Tilt, Benlate, Bayfidan, and Bayliton, Five dilutions of
each product were used, one gram of each fungicide was added to one litre of
sterilized distilled water to give 1000 ppm.

From this solution 1, 2, 3, 4, and 5ml were completed to 100 ml by adding
required amount of sterilized PDA medium in 250ml conical flask to give a final
concentration of 10, 20, 30, 40, and 50 ppm for each chemical. The content of each
flask was poured in sterilized 3 Petri-dishes and left to solidify; 3 plates poured with
PDA medium served as control.

Two diameters were drawn at the back of each Petri-dish for centering the
inoculums. Then 5mm disc was cut from edge of 7days old culture of the fungus
and placed into each Petri-dish for all concentration, the Petri-dishes were then
incubated at room temperature (25-30 C° and the growth of the fungus was
calculated every day. Further dilution of concentration were used in the same

manner as it will be mentioned in its appropriate place.
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The effect of each chemical was evaluated as percentage reduction in colony
diameter (R) where:-

R = dc-dtx 100
dc
Where R = Percentage reduction of the growth, dc= diameter of control colony

and dt= diameter of treated colony.

The mean radius of N.mangiferae colonies was measured daily as two readings
diameters (average), and the effect of each fungus was evaluated as percentage of
growth reduction.

. Statistical analysis

Statistical analysis of experimental data was done using the statistical software
package M stat and SPSS stat. All comparisons were first subjected to one way
ANOVA and significant to difference between treatments means were determined

using Duncan's multiple range test (Duncan's 1955).
RESULTS

Four plant extracts were used in this study to observe the effects of

plant extracts on the growth of N.mangiferaein vitro.showed the effects of
Neem extract, Mint, Basal (Ryhan), and Maharab extracts on the linear growth of
the fungus.

After 4 days from inoculation the result indicated that Neem extract(Table 1),
reduced the fungal growth at lower concentration 5, 10,15ppm whereas at 20ppm it
has inhibited the growth. In case of Mint extract (Table 2) the growth was inhibited
even at lowers concentration 5, 10, 15ppm while athigher concentration 20ppm the
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growth was reduced Ryhan extract (Table 3) inhibited the growth of the fungus at
lower concentration 5, 10ppm whereas at 15, 20 ppm it has completely inhibited the
growth(Fig 1). , while Maharab extract (Table 4) reduced the fungal growth at
lower concentration 5, 10ppm, while at 20 ppm the growth was inhibited.

Four chemicals were used to study the effect of fungicides on linear growth of
N.mangiferaein vitro. Showed the effect of Benlate, Tilt, Bayleton, and Bayfidan on
the fungus linear growth. After 5days from inoculation the result indicated that
Benlate (Table 5) reduced the fungus growth at lower concentration (20, 30 ppm)
whereas at 40,50 ppm the growth was completely inhibited .In case of Tilt (Table 6)
the growth was inhibited even at lower concentrations (10 ppm), and at higher
concentration (50 ppm) it was completely inhibited up to 3 days (Fig 2,3). Bayleton
reduced the growth of the fungus at lower concentration at 10, 20 ppm whereas at
50ppm it has inhibited the growth after 5 days (.Table 7).

Bayfidan reduced the growth of the fungus at lower concentration 10and 20 ppm
whereas at 30,40 ppm inhibited the growth while at 50 ppm the growth was
completely inhibited(Table 8).

DISCUSSTION

The effect of plant extracts Neem, Mint, Maharaib, and Ryhan were demonstrated
experimentally in vitro. The results obtained that showed Ryhan at lower
concentration 5and 10 ppm reduced the growth of the fungus and at higher
concentration completely inhibited the growth of the fungus. Ryhan was found to be
effective in controlling N.mangiferae.

Mint at lower concentration reduced the growth of the fungus and at higher

concentration inhibited the growth of the fungus. This agrees with El korashy
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(1997) who reported that the plant extract of Mentha apicataat concentration 50 and
100% inhibited the growth of Rhizoctonia solani Maharaib and Neem at higher
concentration reduced the growth of the fungus.

The effect of fungicides Benlate, Tilt, Bayleton, Bayfedan, was demonstrated
experimentally invitro. The result obtained showed that Benlate at lower
concentration 10,20 ppm reduced the growth of the fungus and at higher
concentration 40, 50 ppm inhibited growth completely, therefore Benlate was found
to be effective in controlling N.mangiferae.Tilt at lower concentration reduced the
growth of the fungus and at higher concentration completely inhibited the growth of
the fungus. Tilt was found to be more effective in controlling N.mangiferae; the
result is line with Elshiekh (2004) which reported Tilt has completely inhibited the
fungus at the highest con.Bayleton at lower concentration reduced the growth of the
fungus and at higher concentration inhibited the growth.

Bayfedan at lower concentration reduced the growth of the fungus and at higher
concentration (50 ppm) completely inhibited the growth. This coincides with the
result those reported by several. Bayfedon was found to be more effective than

Bayleton in controlling N.mangifera.
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Table 1. Effect of Neem Extract on linear growth of N.mangiferae(in vitro).

Colony diameter in cm

Means colony diameter Reduction of Growth(%)
Time
Days | control | 5PPM | 10PPM | 15PPM | 20PPm | 5PPm | 10PPM | 15PPm | 20PPM
First | 115 | 03* | 0.15% | 013" | 0.08° | 7391 | 86.96 | 89.13 | 93.48
2" 35 | 1.73% | 1.23° 1.1° 0.83" | 50.71 65 68.57 | 76.43
3" 735 | 59° 5 4.5° 3.88° | 19.73 | 31.97 | 38.78 | 47.28
4" 8.48 | 6.1* | 5.38 5 388" | 28.02 | 36.58 | 41.00 | 54.28
Means | 5.09a | 3.53b | 2.96c 2.8c 2.21e
%5 LSD =0.363 Cv=132

R=

A

A-B

x 100

Data average of three replicates

R= Percent reduction of linear growth.
A= Linear growth of Control.
B = Linear growth of Treatment.

Means in the same row with the same letters are not significantly different at

P<0.05 of probability according to Duncan’s Multiple Range Test (DMRT).
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Table 2. Effect of Mint Extract on linear growth of N.mangiferae (in vitro).colony

diameter in cm.

Means colony diameter Reduction of Growth(%)

Time
Days | control | 5PPM | 10PPM | 15PPM | 20PPm 5PPm 10PPM | 15PPm | 20PPM

First 1.1 0.28° | 0.2° 0.15% | 0.75¢ 75 81.82 | 86.36 | 91.81

2n 3.33 1.2° 1° 0.88° 0.55" 63.91 69.92 | 73.68 | 83.46

3 5.6 3.13% | 2.03° 1.7° 1.48° 4419 | 64.84 | 69.64 | 74.66

4" 84 | 425 | 2.95° | 228° | 218 49.40 | 63.88 | 72.92 | 73.11

Means | 4.59a | 2.23b 1.50c 1.28c 1.11c

%5 LSD =0.293 CV=16.6

Data average of three replicates

R= A-B x100

A
R= Percent reduction of linear growth.
A= Linear growth of Control.

B = Linear growth of Treatment.

Means in the same row with the same letters are not significantly different at
P < 0.05 of probability according to the Duncan’s Multiple Range Test (DMRT)
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Table 3. Effect of Basal (Ryhan) Extract on linear growth of N.mangiferae

(in vitro).colony diameter in cm.

Means colony diameter Reduction of Growth(%)

Time

Days | control | 5PPM | 10PPM | 15PPM | 20PPm | 5PPm | 10PPM | 15PPm | 20PPM

First 1.05 | 0.38% | 0.33° 0.2° 0.13° | 6426 | 69.05 | 80.95 | 88.10

2nd 3.75 | 1.33% | 0.85° 0.4 0.3¢ 64.67 | 77.33 | 89.33 92

3rd 6.75 1.88° 1.3° 0.55 0.4° 72.22 80.74 91.85 | 94.07

4th 8.1 1.88% | 1.33* | 0.65° 0.5¢ 76.85 | 83.64 | 91.98 | 93.83

Means | 4.87a | 1.35b | 0.84c 0.49d 0.32d

%5 LSD =0.177 CV=136

Data average of three replicates

R= A-B x100
A

R= Percent reduction of linear growth.
A= Linear growth of Control.
B = Linear growth of Treatment.

Means in the same row with the same letters are not significantly different at

P < 0.05 of probability according to theDuncan's Multiple Range Test (DMRT).
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Table 4. Effect of Maharaib Extract on linear growth of N.mangiferae

(in vitro).
Means colony diameter Reduction of Growth (%)

Time

Days | control | 5PPM | 10PPM | 15PPM | 20PPm | 5PPm | 10PPM | 15PPm | 20PPM
First 113 | 045°| 0.33° 0.2 013 60| 71.11| 82.22| 8889
2n 35| 1.95°| 178 | 143| 1.35°| 4428| 4929| 59.29| 61.43
3 6.68 | 4.25° 3.9° 3.5° 3.1°| 36.33| 4157| 4757| 5356
4" 85| 5.38° 3.9° 45| 363°| 36.764| 54.12| 47.06| 57.35
means 4.93a | 3.04b 2.7¢C 2.5d 2.05e

Data average of three replicates

colony diameter in cm.

%5 LSD = 0.304 C.v=121
R= A-B x100
A

R= Percent reduction of linear growth.
A= Linear growth of Control.
B= Linear growth of treatment

Means in the same row with the same letters are not significantly differentat
P< 0.05 of probability according to theDuncan's MultipleRange Test (DMRT)
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Table 5. Effects of Benlate on linear growth of N.mangiferae (in vitro).Colony

diameter in cm.

Means colony diameter Reduction of Growth(%)
Time 10 30 40 50
days | control | 10ppm | 20ppm | 30ppm | 40ppm | S0ppm | ppm | 20 ppm | ppm | ppm | ppm
Firstl 1 ]0167%] 0.12* | 0.11° o° 0° 83.3 83 89 100 | 100
2" 1.6 03 | 02* [ 0133 | 0° 0° [ 8125| 875 | 9168 | 100 | 100
3" 35 1.2 | 05° | 037 | 0.2° | 0.07° | 65.71 | 8571 | 89.42 | 94.28 | 98
4" 5.4 2.1° | 0.8 | 047° | 157" | 0.2° | 6111 | 8519 | 91.29 | 70.92 | 96.29
5 6.8 3.1 | 1.28 0.8° | 053" | 0.27° | 5441 | 82.35 | 88.23 | 92.20 | 96.02
6" 77 | 417* | 183" | 113" | 0.6° | 0.33° | 4584 | 76.23 | 85.32 | 92.20 | 95.71
7" | 845 | 45° | 1.8 | 097° | 0.7° | 047° | 46.74 | 78.69 | 8852 | 91.71 | 94.44
Means | 4.9a | 2.21b | 0.92c | 0.75d | 0.52d | 0.19%
%05 LSD =0.225 C.Vv=23.6

Data average of three replicates Data average of three replicates

R= A-B x100

A
R= Percent reduction of linear growth.
A= Linear growth of Control.

Means in the same rows with the same letters are not significantly different at

P< 0.05 of probability according to the Duncan's Multiple Range Test (DMRT)
B = Linear growth of Treatment.
Means in the same rows with the same letters are not significantly different at P < 0.05 of
probability according to theDuncan's Multiple Range Test (DMRT)
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Table 6.Effect of Tilt on linear growth of N.mangiferae (in vitro) colony diameter

incm.
Means colony diameter Reduction of Growth(%)
Time
contr | 10pp | 20pp | 30pp | 40pp | 50pp 10 20 30 40
Days ol m m m m m ppm ppm ppm ppm 50ppm
Firstl 1.1 0? 0? 0? 0 0 100 | 100 100 100 100
2" 1.7 0? 0? 0? 0* 0? 100 100 100 100 100
3" 32 | 04* | 022 | 01° | 01° 0? 87.5 | 93.75 | 96.87 | 96.87 100
4" 53 | 053* | 033 | 0.23% | 0.2* | 013" | 90 | 93.77 | 95.66 | 96.22 97.54
5" 6.67 | 0.73* | 05° | 04* | 0.3* | 0.13° | 89.05 | 9250 | 94.00 | 95.50 97.05
6" 7.4 1* | 057° | 0.43* | 0.33° | 0.2° | 86.48 | 92.29 | 94.18 | 95.54 97.29
7" 8.47 | 1.08* | 0.63* | 05° | 037" | 0.2° | 87.24 | 92.56 | 94.09 | 95.63 97.63
Means 4.83a | 0.53b | 0.32b | 0.24b | 0.18b | 0.12b
%5 LSD =0.786 Cv=124
verage of three replicates Dataa
R= A-B x100

A
R= Percent reduction of linear growth.

A= Linear growth of Control
B= Linear growth of treatment

Means in the same row with the same letters are not significantly different at
P < 0.05 of probability according to the Duncan's Multiple Range Test (DMRT)
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Table 7. Effect of Bayleton on linear growth of N. mangiferae (in vitro).colony

diameter in cm.

Means colony diameter

Reduction of Growth(%)

Time 10 20 30 40 50
Days | control | 10ppm | 20ppm | 30ppm | 40ppm | 50ppm | ppm | ppm | ppm ppm | ppm
Firstl 1.1 0.5° 0.37° | 0.23° 0.1¢ 0° 5454 | 66.36 | 79.10 | 90.90 | 100
2" 38 | 207" | 1.4° | 133" | 067" | 02° |4552(63.15| 65 | 82.36 |94.73
31 6.33 | 2.83% | 217% | 1.83* | 1.67* | 1.07° | 55.29 | 65.71 | 71.09 | 73.61 | 83.09
4" 7.3 3 2.33° 2° 1.83° | 1.23° | 58.90 | 68.08 | 72.60 | 74.93 | 83.15
5" | 843 | 35" | 2.8° 2° 1.7° | 1.37° | 58.48 | 66.78 | 76.28 | 79.83 | 83.74
Means | 5.4a | 2.38b | 1.81c | 1.48d | 1.19¢ | 0.77ea

%05 LSD =0.212 CV=134

Data average of three replicates

R = A-B x100
A

R= Percent of linear growth.
A= Linear growth of Control
B= Linear growth of treatment

Means in the same rows with the same letters are not significantly different at

P < 0.05 of probability according to the Duncan's Multiple Range Test (DMRT)
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Table 8. Effects of Bayfidan on linear growth of N.mangiferae (in vitro).colony

diameter in cm.

Means colony diameter Reduction of Growth(%)

Time 10 20 30 40 50
Days | control | 10ppm | 20ppm | 30ppm | 40ppm | 50ppm ppm ppm ppm ppm ppm

First 1.03 0.1° 0° 0.02° 0° 0° 90.29 100 98.05 100 100

o 3.5 3.4% 0.3° 0.17° 0.1° 0.07° 85 91.42 | 95.14 | 97.14 | 98

3 577 | 217* | 05° 0.37° 0.3¢ 0.2° | 62.39 | 91.33 | 93.58 | 94.80 | 96.53

4" 7.33 3? 0.9° 0.6° 0.5¢ 0.3 | 59.07 | 87.72 | 91.81 | 93.17 | 95.90

5 8.47 | 3.67% | 2.63% | 2.03* | 1.87° | 0.67° | 56.67 | 68.94 | 76.03 | 77.92 | 92.08

Means | 5.22a 2.46b 0.87c 0.64c 0.55¢ 0.25¢c

%5 LSD =0.546 CV=449
Data average of three replicate

R= A-B X 100
A
R= Percent reduction of linear growth.
A= Linear growth of Control
B= Linear growth of treatment

Means in the same row with the same letters are notsignificantly different at

P < 0.05 of probability according to Duncan's Multiple Range Test (DMRT)
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Fig 1. Effects of Ryhan on linear growth of N. mangiferae (in vitro).
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Fig.14. Effect of different plant extract (at conc. 20ppm) on linear growth of

N. mangiferae

184



REFERENCES

Duncan, D. B. 1955. Multiple range and F test. Biometrics 11: 1-42. Elliot, M.

1999. The decline of pacific madrone (Arbutus menziesiiPursh)in  urban and
natural environment. Its causes and management. M.sc.Thesis, El-korashy, M.
1997. Effect of some plant extracts against damping-off

Disease of peanut plant. J. Agric. Sci. Mansoura Univ. 22: 1921-1929. Elshikh,
A.M.E.2004. Investigation on the causal agent of sooty canker

Disease of date palm trees in Northern State. Thesis of M.Sc.(Agric) Sudan

University of Science and Technology.

Harsh, N. S., Jamaluddin, and Tiwari, C. K. 1992. To dying and mortality
inprovenance trial plantation of Gemlina orborea. Journal of Tropical
Factory. 8: 55-61
Moore, M. K.,1998. Morphological studies of isolates of Hendersonula
toruloideaNattrass cultured from human skin and nail samples. Journal of Medical
and Veterinary Mycology, 26: 25-39.
Oslen, M. W.1998.Sooty canker in horticultural crops. The university of
Arizona .College of Agriculture.Plant disease management.
Shenoi, M.M.Murthy,K.K,Sreen,Vas,S.S., and Wajid,S.M.A.1998." In vitro
Evaluation of botanicals for mycotoxic properties against Alternaria alternate
causing brown spot disease of tobacco™ Tobacco Research, ( 1998).24:77-81.
Singh, U. P. 1980. Neem (Azadracht aindica ) against Fusarium oxysporum f.
sp. lentis. Mycologia 72: 1077-1083 Singh, J. K. 1994. Ment (Menthaspicata )
onFusarium oxysporum International Journal of pharma.32 (4) 314-319.(Abstract)

185



Yegen, O., Berger, B., and Heitefuss, R. 1992. Studies on fungi toxic effect of

extracts of six selected plants from Turkey on phytopathogenic fungi and
ptlanzenschutz 99- 349-359.

oaldiunl)
sl & ALl A o) 8 Jaall 8 dalell Gl ) (e Aeliiad) A ) (a g
Aaliy) 4 5 Jadl) ladls J5id e IS Sise sal 3

Dhill adal @l by Jde dglal clalvid) gas il A &
Aje & oAy edidall 8 Analaull 4s @l sl cudl Nattrassia mangiferae
Lasdgipsall aailad o Ao Cipaill 5 il Jladl e Bladl el 3V e
IS ) cuosadl 5L glal, plagsll sl alasiuly Jesd) 34 kil acdl s
By deld sady guastl Wy ge Giele DA iy (%20 5%15,%10,%5
e (o By L dele 24 Sa pdaadll 38 3ol oy Sl o aag
duadl Gl N palitis 1S5 Ghadll o)l Glal s sad b el Glialatiol)
il g Cuaadl o VI adl el bl aa Adle Aglled alg (Uayi Alaaiied) Clalii)
S g Al sl Gaey il aa) LS Al ad ol sai e S g Ll
OS5 ¢ phdll ol all il e (10ppm,20ppm,30ppm,40ppm,50ppm) Adkas
Benlate culidl ady Tilt calid) aue oo dafia 5l 4l cdyllad doaiioal) ol S
DAY S g a3l Cuea sl e Bayliton & Bayfidan 4.,
sl e 3a 50 S5 xie il gai Uad 8
Ayl clagally 35 lie ladll dadlKe 85 508 Agllad Akl clalinadl il oo

186



ISSUE NO.4,2013 UNIVERSITY OF DONGOLA JOURNAL FOR RESARCH

Aspects of Agricultural Mechanization in Sudan and the Need for
Improvement
(Field Observations)

Elpaskir 7k Hammad™
Osama Osman 5tk

Abstract

Utilization of agricultural lands to increase production unquestionably
requires proper mechanization of agricultural practices and profitable production
requires thoughtful adoption of related technologies. Actual practices in some
agricultural sectors in Sudan revealed that fundamental concepts were not
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1. Introduction:
Sudan is an agricultural country with potentialities that are believed to be

enough to provide food security to countries beyond its region. However, food
security even within country boarders is far below acceptable levels. Utilization of
agricultural lands for increased productivity unquestionably requires appropriate
mechanization.

However, poor or improper cultural practices are considered production
constraints to main food crops like sorghum and Pearl Millet in Sudan (Hassan and
Elasha 2010). Appropriateness of machinery is in fact a prime factor for profitable
farming. Simple introduction of the hardware of technology without the application
of improved farm management practices seldom succeeds. It is not unusual to find
that the difference in profit from one farm to another is due solely to differences in
the machinery selected and the way it is managed (Deer & Company, 1999).
Accordingly, introduction of new machinery which could facilitate the crop
production practices and conserve the natural resources (soil and water) is one of
the main requirements to develop the sector of mechanized rain-fed agriculture in
Sudan (Hassan and Alasha, 2010)

To cope with actual requirements of the agricultural sector, the subject of
agricultural mechanization in some Sudanese universities may need to receive
greater attention to enhance mechanization practices. The Faculty of Agricultural
Technology & Fish Science of Al Neelain University has recently concluded such a
process. This work was originally a lecture presented in a workshop for curriculum
development held by the faculty on May 15", 2011.The article was intended to
briefly review the role of mechanization in agricultural development and give a few
examples of mechanization practices that need better attention.
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2. Agricultural Mechanization
According to the World Bank (1987) agricultural mechanization is an
embracing term that includes:
» The process by which increased mechanical energy is applied to
agriculture.
> The development, use, and management of improved mechanical
aids for land clearing, water control, crop production, materials
handling, storage and processing.
» Hand- and animal-powered implements, machines powered by

engines or electrical motors, and associated equipment.

The central economic policy question that developing countries face
regarding mechanization is not whether to mechanize, but how to do so in an
optimized manner. Official organizations should demonstrate the financial benefit
of mechanization packages (especially those indigenously developed) for use in the
tedious power-intensive operations to meet the requirements of power and
timeliness of operations.

Although the effect of mechanization on the absolute welfare of workers is
difficult to predict, the effects on the relative distribution of income are clearer.
According to the World Bank (1987), mechanization will be associated with faster
growth of incomes of landowners or those who have capital than of those who have
labour as their primary source of income. In addition, more than other innovations,
mechanical ones favour larger farms. They also tend to increase farm size.

High horse power tractors and sophisticated machines and equipment that

are now becoming more popular in many developed countries are not necessarily
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suitable for those developing countries with unskilled operators, limited
maintenance and repair facilities and experience, or a chronic shortage of foreign
exchange (FAO. 1992). Furthermore, and according to the World Bank (1987),
dominant machinery manufacturers, although are increasingly looking to
developing countries to substitute for stagnant markets in the industrial countries,
they remain oriented toward the later. Those companies have not devoted much of
their research and development efforts to the needs of the developing countries and
much less produced machinery specifically for them. Instead, the companies
produce mainly for a replacement market in which little growth is taking place, a
situation that has been characterized as “vigorous competition in slow motion”. In
response to that, some developing countries have set up their own testing procedure
and undertaken their own adaptive research to suit their local conditions, and in
some instances indigenous machinery designs also emerged. Artisanal toolmakers
often have the capacity to copy relatively simple machines and to adapt them to
local conditions. Almost all of the firms in the vibrant machinery and implements
sectors in India, Pakistan, and Thailand emerged in this way.
3. Mechanization practices & the need for improvement

Study visits were made to Damazin in 2008 and 2009, Asalaya and Kenana
Sugar Company in 2010, and Sinnar and Guneed sugar factories in 2012. The
following pictures present examples of mechanization practices with comments

explaining the need for improvement.
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3.1 Why the same implement for decades?

Fig 1 Dominant disc harrow/seed broad Fig 2 Tractors for seed broadcasters in a
caster in rain-fed areas (Damazin, workshop in Damazin (2008)
2008)

A dominant machine for decades in mechanized rain-fed farms is a disc
harrow/seed broadcaster (Fig 1). The machine only disturbs the surface of the soil
and therefore does not enhance infiltration rates to increase water holding capacity
of soils with low permeability. In areas where rains are not intensive improvement
of water holding capacity is vital for successful farming. Additionally, the machine
is of the drawn type and this feature makes it difficult to transport through narrow
and twisted lanes that characterize mountainous areas like those around Damazin.

Tractors of different makes and of power ranging from 70 to 100 hp are used
to pull the machine (Fig 2). Those tractors were generally of the old models seen in
the seventies of the last century. This could be attributable to ease of operation and
maintenance if compared to modern models of those tractors. However, visits to

workshops in Damazin in 2008 and 2009 revealed that maintenance workshops
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were generally poorly equipped to the extent that overhauling jobs were usually sent
to Sinnar and Rrabak. This may also reflect lack of competence to handle
technologically advanced tractors.

However, it is of utmost importance to rethink the objective of using this
traditional way of seeding in the agricultural sectors. For areas of low annual
rainfall, tillage tools that improve moisture holding capacity should be specified (or
developed) and adopted. Small planters with chiselling tools mounted on small
tractors could be more suitable to transport and use in small holdings.

In the sugar sector implements and associated cultural practices for cane
production remained basically as they were in the late seventies of last century
despite of changes in tillage concepts and machinery management practices. For
cane planting preparatory operations, tractor power ranged from 108 to 325 kW
(145 - 435hp). For ratoon establishment (successive crops after harvesting the first
crop or plant cane) tractor power ranged 60 to 78 kW (80 -105 hp). Based on
measurement of actual power requirements of the implements, Hammad (2012)
stated that proper selection of implement size could reduce power to 93 kW and 60
kW for land preparatory and ratoon establishment operations respectively.

3.2 What Type of a tractor ?

Sometimes it becomes necessary to shift from one type of tractor to another
as is currently seen in the sugarcane plantation of Sudan (Fig 3). Tractive
performance of a tractor is essential for heavy draught operations such as ploughing,
and this drawbar power dictates the total tractor power on an arable farm (Witney,
1988). The interface between tractor tyre or track and the working surface

constitutes a functional limitation to the operation of a tractor-implement system.
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Actually it is the soil which largely determines the tractive forces which can be
produced and the only function of tyres or tracks is to enable the best use to be

made of the available soil strength.

Fig 3 A 320 hp tractor pulling an offset disc harrow (Left) and a 433 hp

tractor pulling the same implement in Kenana Sugar Company (2010)

Track laying tractors were originally designed for cultivating particularly
soft areas of land (Williams, 1992). The track design has persisted through the years
for conditions demanding high floatation, large drawbar pulls, or both (Hunt, 2001).
However, big tractors pulling disc harrows (Fig 3) and sub-soil tines in several
countries were superseded by a more thoughtful application of power in what is
generally called minimum or strip tillage (Hudson, 1992). Additionally, in
developed countries factors such as qualified machine operators, availability of
repair and maintenance facilities, and easy flow of spare parts are taken for granted.
This of course is not the situation with third world consumers of the Western

technology.
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3.3 Single or dual tires?

Efficient utilization of the tractive power of big 4WD tractors with large
dual tyres requires good contact between the tyres and field surface. High, thick,
firm and well established ridges with cane stubbles that are wood hard, like those in
harvested cane fields, seriously reduce area of contact with duals (Fig 4) and
consequently reduce tractive efficiency. Therefore feasibility of decisions
concerning change of tractor type, size and the fitted tyres should be well studied
before implementation. Nevertheless, tractors with single tyres with matched

implement size allow good utilization of tractive power in furrowed fields (Fig 5).

Fig 4 Firm ridges limit contact area with  Fig 5 Single tyres on furrowed
dual tires field offer better contact
than duals
Tractor size or power
A tractor should be of the right size (power) to the implement attached to it.
Power of a bigger tractor would not be fully utilized with small implement while

a large implement attached to a small tractor would overload the tractor.
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However, if experience showed that a certain size of a tractor seemed good
enough for an implement why should it be replaced by a bigger one? Fig 6 is a
typical example. The difference in price between the two tractors in UK was
around £4000 (Farmers Weekly, 2009). However, measurement of power
requirement of an implement is an easy task that could be carried out with a
simple dynamometer. Hammad (2012) advocated that a matched tractor-
implement system taking into consideration factual field data and principles for

good machinery management practice was conceived to reduce investment on

tractors for the cane fields of Kenana to 19.2% of that for the present fleet.

: = B ) IR l:*-_; CRE gk
Fig 6 A ridge re-shaper mounted on an 80 hp tractor (left) and on a 105 hp

tractor (right) in a sugarcane plantation in Sudan

3.4 Introduction of a new technology

Mechanization is not an end in itself. Technical and eco-social implications
should be well studied and considered. The mechanical cane planter shown below
(Fig 8) was originally designed to do five planting jobs: to open furrows, to place
cane setts, to apply a fertilizer, to apply an agrochemical and to cover the cane setts.
In practice, the machine only party replaced some of the poor women workers who
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used to survive on the income from placing of the cane setts. The cost of inefficient
utilization of the machine is to be borne by the local sugar consumers. In fact the
problem relates to improper selection of a machine than it does to inefficient

operation.

Fig 8 Manual (left) and mechanical (right) placement of seed cane

4. Conclusion

Prosperity of the agricultural sector is conceived to depend on
appropriate mechanization. A quick survey of some mechanization practices
in agricultural sectors revealed that better knowledge of subject was needed.
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ABSTRACT
A nested design with four replications was used for the study of extent

of variability. The experiment included 20 guar lines, made up of 10 indeterminate
and 10 semi-determinate lines with raised height to first pod evaluated. These lines
were used to study the extent of variability in yield, yield component and some
morphological characters including height to first pod. Genetic coefficient of
variation (GCV), heritability (h?), expected genetic advance under selection (GA) as
well as the association between the different characters were determined over the
two seasons 2005 / 2006. A wide range of variability was detected for most of the
characters between the two guar types as well as between lines within each type in
both seasons. The highest GCV in the first season (21.73) was given by height to
first pod, whereas the lowest (0.39 and 0.97) was given by plant height and days to
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flowering, respectively. In the second season number of pods / plant gave the
highest GCV (10.41) and days to maturity gave the lowest (0.69). The highest
estimate of heritability in both seasons (52.35 and 46.65%), were obtained for
number of pods / main stem and the lowest were for plant height (0.75%) in the first
season and seed yield / plant (8.67) in the second season. Furthermore, the largest
GA was recorded for pods / main stem (14.33%) in the first season and number of
pods / cluster / main stem (12.30%) in the second season, while the smallest , for
plant height (0.07%) in the first season and days to maturity (0.67%) in the second
season. The genetic advance followed the same trend as that of GCV while there
was no definite trend between heritability and either GA or GCV.

INTRODUCTION

Guar (Cyamopsis tetragonoloba(L.)Taub) is a diploid species (2n=2x=14)
(Purseglove, 1981) which belongs to the family Fabaceae. It is a coarse upright
bushy, drought tolerant nitrogen fixing annual legume. It has acquired an economic
and industrial importance after the discovery of the gummy substance
(galactomannan) in its seed endosperm, which is used in many food and industrial
products (Whistler and Hymowitz, 1979; Thomas, et al.,1980 and Guar et al.,
1983).

Guar seed consists of 14- 17.5% hull, 35- 42% endosperm and 43- 47% germ
(Sabah Elkhier, 1999). It is a multipurpose crop, with wide range of uses. The
young pods are eaten as vegetable and seeds are used as cattle feed in India and
Pakistan. It is also used as green manure. Galactomannan gum contained in the

endosperm is a water soluble gum that produces smooth, light-colored, coherent and
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elastic film. It has many food, medicinal and industrial uses( Veitmeyer, 1986;
Ahrens et al.,1991; Londin et al.,1992; Vourinen et al.,1992; Tabahashi et al.,
1993; Bhardwaj et al., 1994 and Sabah Elkhier, 1999).Moreover, the by-product of
gum industry, which is composed of seed coat and germ, is very rich in protein
(42%) and is used for feeding livestock including poultry.

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

Guar is presently grown in many parts of the Sudan as a rain- fed and irrigated
crop. The average seed yield in the Sudan is 714-1190 kg/ha under rain and 1190-
2023 kg/ha under irrigation which is higher than the yield of some producing
countries, this indicates the relatively good prospects of guar in the Sudan.

Inspite of its importance, guar has received little attention in the Sudan.
Knowledge about assessment of seed yield and its components as well as quality
characters under Sudan conditions is scanty (Ibrahim, 2001). In addition, lack of
cultivars that are suitable for mechanical harvesting represents a major factor that
limits the expansion of commercial production in the Sudan.

The objectives of this study was to estimate variability for seed yield, yield
components and some other attributes in two types of guar lines (indeterminate and

semi- determinate).
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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 guar has
been reported by many investigators (Vahidy and Yousufzai, 1991; Solanki and
Choudhary, 1996; Elsayed, 1999; Salih, 2000; Ibrahim, 2001; Mohammed, 2002
and El Amin, 2006). Dabas et.al. (1982) indicated variability in days to flowering
and to maturity, branches / plant, pods / plant, clusters / plant and 1000-seed weight.
Seiler and Stafford (1985) reported phenotypic variability in plant height, pods /
plant, seeds / pod, 1000-seed weight and seed yield per plant. Sabah Elkhier (1999)
attributed the wide range of fluctuation in plant height to genetic and environmental
factors. Gipson and Balackrishman (1990) indicated that the greatest variability was
noted for pods / plant yield / plant, plant height and days to 50% flowering, whereas
the least variability was exhibited by 1000-seedweight. Similar findings for
existence of great variability in seed yield have been reported by many workers
(Sanghi et.al., 1964; Mital et.al., 1971; Tikka, 1975; Rao et.al., 1984; Ahmed et.al.,
1984 and Sabah Elkhir, 1999). Vahidy and Yousufzai (1991) evaluating two exotic
and ten local accessions of guar, indicated significant differences for all characters
studied. Similar results were reached by Elsayed (1999), who revealed significant
differences for all characters studied that include plant height, days to flowering and
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to maturity, clusters per branches and per plant, pods per plant and per cluster, seeds
/ pod, 1000-seed weight and seed yield per plant and per ha. On the contrary; Dabas
et.al. 1982, studying thirty six strains of guar obtained no significant differences for
all characters studied except days to flowering. Ibrahim (2001) reported significant
differences at least at three sites out of five for days to flowering and maturity,
height to first pod and fruiting nodes / main stem. Across location analysis of
variance revealed significant differences for all characters except number of pods /
plant. The finding of pods / plant is in accordance with Elhassan (1993). This is in
contrast to the findings of many workers that number of pods / plant was the major
determinant for seed yield (Stafford and Seiler, 1986) and exhibited great variability
(Tikka, 1975; Ahmed et.al.,1984 and Salih, 2000). Sohoo et.al. (1971) reported that
phenotypic variability for branches / plant, pods / plant and clusters / plant were the
reflection of genetic variability. Mohammed (2002) indicated significant dtfferences
in days to flowering and to maturity, branches / plant, 1000-seed weight and pods /
cluster in addition to pods and seed yield / plant in one season. Differences in plant
height, clusters / plant, seeds / pod and yield / ha were insignificant. Great variation
among genotypes and environment for 1000-seed weight was reported by many
wokers (Solanki and Choudhary, 1996; Saini et.al., 1977; Paroda et.al., 1980 and
Elhassan, 1993)

Induced mutation using various levels of gamma rays radiation and
sodium azide (EI Amin, 2006) created variability in L14 and L18 in many
characters which included plant height, reproductive branches / plant, height to first
pod, number of pods / plant branches / plant, height to first pod, number of pods /
plant , seeds / pod and seed yield / plant.
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Heritability, genetic coefficient of variation and genetic advance:
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 quantifies
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 in 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
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(Abraham et.al. 1989). Therefore, it is meaningful if heritability estimates is
accompanied by estimates of genetic advance.

In guar, a wide range of fluctuation in estimate of heritability with
change in environment was detected (Mital et.al. 1971 and Sanghi et.al. 1964).
Similar findings were reached by Dabas et.al. (1982) who revealed a wide range of
heritability (69.7 — 98.8%) for days to flowering and to maturity, plant height, pods
/ plant, seeds / pod, 1000-seed weight and seed yield / plant. Similarly, Sanghi et al.
(1964) reported high heritabilities for plant height and branches, but in contrast
heritability estimates of seed and pod yield per plant were low. In addition, he
indicated high heritability estimates accompanied with high genetic advance and
GCV for 1000-seed weight, branches / plant and seeds / pod. Similar results in
addition to plant height and pods / plant were detected by Sohoo et al. (1971). The
finding of Sohoo et al. (1971), for plant height was also reached by Gipson and
Balakrishman (1990), but in contrast for plant height, were reported by Elsayed
(1999). This is in accordance with Mohammed (2002) who detected low
heritabilities for plant height as well as all yield components and high heritabilities
for all other morphological characters. Dabas et.al. (1982) stated that heritability
estimate and expected genetic advance for number of branches / plant, number of
pods / branch and 1000-seed weight were high and hence suggested availability of
additive gene variance for such traits for progeny selection. With the exception of
number of pods / plant, Sindhu et.al. (1982) obtained similar trend. Reddy and
Gupta (1984) found that branches / plant, pods / plant and clusters / plant had high
estimates of heritability and genetic advance.
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Stafford and Barker(1989), indicated that moderate heritability estimate
for 1000-seed weight that confirms the results of Sain et.al. (1973). In contrast, low
heritability estimate was indicated for 1000-seed weight (Elsayed, 1999 and
Ibrahim, 2001).

Ibrahim (2001) recorded the largest variation in GCV estimate (4.71 —
28.72) for height to first pod. In contrast, Mohammed (2002) reported that the
largest GCV and GA% were obtained for days to flowering and clusters / plant,
while the lowest for seeds / pod. However, the highest heritability estimate was
recorded for days to maturity and lowest one for seeds / pod.

Dabas et.al. (1982) reported that seed yield had high estimate of heritability.
Different results were obtained by many workers (Sanghi et.al. 1964; Elsayed, 1999
and Ibrahim, 2001).

MATERIALS AND METHODS

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

A nested design with four replications was used to execute the experiment,
with growth habit as main plot and the ten guar lines belonging to it had been

nested within it. Each genotype was grown in four ridges 5 meters long in both
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seasons. Intra and inter row spacing were 30 and 70 cm, respectively, in both
seasons. Five seeds were sown per hole and then thinned to three per hole two
weeks after sowing and to two per hole three weeks after sowing in both seasons.
Sowing was on 18th August in 2005 and 16™ August in 2006. The irrigation was
applied at an interval of two weeks (12-14 days) in both seasons. The crop received
8 irrigations in both the first and the second season. In each season hand weeding
was carried out twice, 2 and 4 weeks after sowing. The crop was treated against
white ants (termites) using Dorospan every three to four weeks. Data were collected
on 17 parameters including seed yield and its components as well as height to the
first pod.

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. (1955) and Robinson et
al. (1949)
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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 (tablel), the two guar types as well as the ten lines
belonging to each type exhibited highly significant differences for most of the
characters under study in both seasons. In addition the combined analysis of
variance revealed the same pattern for significance in these characters. Similar
results have been reported by Vahidy and Yousufzai (1991), Elsayed (1999),
Ibrahim (2001) and EI Amin (2006). On the contrary, Dabas et.al. (1982) reported
no significant difference for almost all characters studied. This contradiction in
findings with this study could be attributed to differences in environment, under
which the experiments were carried and the germplasm which was handled. On the
other hand only number of seeds / pod in both seasons showed insignificant
differences among the two guar types. In addition insignificant differences among
lines belonging to each type were detected for days to 50% flowering and plant
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height in both seasons, for height to first pod , number of reproductive branches /
plant, pods / plant, seeds / pod and seed yield per plant and per ha in the second
season. These findings partially agreed to Dabas et. al. (1982), who reported no
significant differences for all characters except days to flowering, Ibrahim (2001),
who obtained insignificant differences for yield / plant and to Elhassan (1993). The
insignificant differences for yield / plant could be attributed to the fact that yield is a
complex character and is greatly affected by the environment that might mask the
effect of genetic factors. Moreover, the germplasm handled in this study was of
narrow genetic base, so small genetic variation may be expected. Similar results
were obtained by Johnson et.al. (1955), in soybean, Musaad (1999), in lablab bean
as well as Yassin (1973) and Abdel-Mula et.al. (1993), in faba bean. Dantuma et.al.
(1983), working in faba bean, indicated that most of the variation in grain yield
could be accounted for by the environment. This pattern for grain yield may be
obtained partially in other traits for which there is no significant differences among
the evaluated genotypes. Similar results were obtained for some characters in maize
by Badda (1995), who stated that failure to detect differences, were due to the fact
that environmental variances were greater than genotypic ones. In this study
(tables 2 and 3), morphological characters as well as seeds / pod and 1000-seed
weight had more or less the same overall means in both seasons. Such characters are
considered to be stable (i.e. less sensitive to environmental fluctuations) and can be
used as varietal indices. On the other hand, yield and yield components, with the
exception of 1000-seed weight and pods /plant, exhibited great fluctuations in
overall mean over the two seasons. Fluctuations in overall mean in these characters

were due to the interaction of genotypes with their environments. This indicates that
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the differences among the tested guar genotypes for these traits can be due to
genetic causes as well as interactions with their environment. With respect to
genetic x environment interactions, Rasmusson and Lambert (1961) and Spraque
(1966) concluded that where little information is available about environmental
factors contributing to genetic x environment interactions, or even if such
information are available, the possibility of reducing genetic x environment
interactions in field experiments would remain questionable, thus additional years,
locations or replicates are most effective in order to minimize standard error of a
theoretical genotype mean, taking in consideration time and cost.

In this study (table 4), phenotypic and genotypic variances in the second
season were generally higher than in the first one. This result can be attributed to
environmental effects. The results of phenotypic, genotypic and environmental
variance revealed large to moderate ratio of genetic variances to phenotypic
variances for number of pods / cluster / main stem and 1000-seed weight in both
seasons, as well as number of podded nodes / raceme and number of pods / main
stem in the first season. This result indicated promising genetic variability in these
traits; therefore selection for them may be effective, unless there is a presence of
negative genotypic correlations. Thus high to moderate estimates of heritability
were obtained for these traits. Different result for 1000-seed weight was obtained by
many workers (Sain Dass et. al. 1973; Paroda et. al., 1980; Solanki and Choudhary,
1996 and Elhassan, 1993). However, large ratio of environmental variance to
phenotypic variance indicates low heritability estimate for yield and most of the
characters which include all other characters not mentioned above. For these

characters, selection is ineffective. A different result was obtained by Stafford and
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Seiler (1986) who indicated large genetic variability for pods / plant and Sohoo et
al. (1971) who reported that phenotypic variability for pods / plant and clusters /
plant were the reflection of genetic variability. Furthermore, plant height and height
to first pod, in the second season, had higher environmental variances than the
phenotypic ones, indicating that the genetic variance was negative therefore,
estimate of the genetic 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 this study
(table5), a wide range of genetic coefficient of variability was detected among the
evaluated genotypes for the studied characters. GCV estimates for all characters
fluctuated over the two seasons, with the exception of number of seeds / pod which
gave more or less similar estimates of GCV over both seasons. The highest
estimates of GCV were shown by height to first pod followed by number of pods /
main stem in the first season and by number of pods / branch in the second season.
On the other hand, the lowest ones were shown by plant height in the first season
and days to maturity in the second season. Similar results under different
environments were reported in cluster bean by Ibrahim (2001), in lablab bean by
Musaad (1999) and in pearl millet by Fadalla (2002). Consequently, the highest
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genetic advance (table 5) were estimated for number of pods / main stem and
number of pods / branch, while the lowest one for plant height and days to maturity
respectively in both seasons. This is because the genetic advance from selection in
any character depends mainly on the genetic variability (Allard, 1960). The low
values of GA in these characters thereby could be attributed to low genetic
coefficient of variation expressed by each of them. Similar results were obtained by
Ibrahim (2001) in guar, Abdel-Mula (1992) in faba bean and Musaad (1999) in
lablab bean.

Regarding heritability estimates (table 5), a wide to medium fluctuation in
the over season values were detected for most of the characters under study. This
variation in magnitude of heritability could be attributed to influence of
environmental factors. Falconer (1980), attributed the reduction in heritability
estimates to the increases in the effect of variable conditions. In guar, wide range in
fluctuation of heritability with change of environment was detected by Sanghi et.al.
(1964), Mital et.al. (1971) and Dabas et.al. (1982).

In this study (table 5), high heritability estimates (h*> 39%) in both seasons
were obtained for number of pods / cluster / main stem and 1000-seed weight, and
in the first season by number of podded nodes / raceme and number of pods / main
stem. Similar result for 1000-seed weight were detected by Sanghi et al. (1964).
However, in contrast Sain Dass et.al. (1973) obtained low heritability for 1000-seed
weight. On the other hand, seed yield, other yield components and morphological
characters had low estimates of heritability. Comparable results for plant height and
yield components were reached by Dabas et.al. (1982), but at variance he obtained

high heritability for seed yield. Different results were obtained by many workers
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(Sanghi et.al., 1964; Elsayed, 1999 and Ibrahim, 2001). The low heritability
estimates in these characters indicated that a greater proportion of their
corresponding phenotypic variance was due to high environmental variances.

In this study (table 5), the results obtained from the application of 5%
selection pressure indicated that there was no definite pattern of association
between heritability estimate and either GCV or genetic advance. Therefore,
heritability estimate would be more meaningful if it is accompanied by GCV in
predicting the expected genetic advance under selection. In this regards, the highest
genetic advance was obtained for characters which had the highest GCV, namely
number of pods / cluster / main stem and number of pods / main stem in both
seasons, number of podded nodes / raceme and number of pods / plant in the first
season and number of pods / cluster / branch and number of pods / branch in the
second season. The high value of heritability estimate was not always associated
with high genetic advance and vice versa. 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. However, heritability in broad-sense includes, in addition to
additive genetic variance, non-additive genetic variance due to dominance and
epistasis (Abraham et.al. 1989). On the other hand, the genetic gain depends on the
amount of genotypic variability. Therefore, heritability estimate would be
meaningful if accompanied by GCV in predicting the expected genetic advance.
Johnson et.al. (1955a) concluded that estimate of heritability along with GCV are

useful in predicting the effect of selection than h? values alone, because of the effect
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of sample size, environment, the character and the population on heritability
estimates.

The nature of association between heritability and genetic advance was
explained by Panse (1957). He reported that the association of low heritability with
low genetic advance is an indication of non-additive gene effect, 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 effect, and
consequently a high genetic gain from selection would be anticipated. Thus,
according to Panse (1957), the coupling of high estimate of heritability and
comparatively high estimate of genetic advance for number of pods / cluster / main
stem, podded nodes / raceme, pods / main stem and 1000-seed weight could be
attributed to additive gene action and hence selection for these characters would be
effective. On the other hand, the association of low heritability with low genetic
advance for seed yield and other characters with the exception of the above
mentioned would indicate low additive gene effect and hence selection will not be

effective for these characters.
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Table (1 ). Means square from the analysis of variance for the different characters in 20 guar (Cyamopsis
tetragonoloba L.Taub) lines evaluated at Shambat in seasons 2005 and 2006 at Shambat.

Character

Days to 50% flowering

Days to maturity

Plant height (cm)

Height to first pod (cm)

Number of fruiting nodes/main stem

Number of

reproductivbranches/plant
Number of pods /cluster/main stem
Number of pods/cluster/branch
Number of podded nodes/raceme
Length of poddednode(cm)
Number of pods/main stem
Number of pods/branch

Number of pods/plant

Number of seeds/pod

1000-seeds weight (g)

Seed yield/plant (g)

Seed yield/ha (kg)

Source of variation

Season 1 Season2

MSt Msl/t MSb MSe MSt Msl/t MSb MSe
63.01** 2.18ns 1.95ns 1.67 177.01** 4.21ns 11.98** 2.46
768.80** 11.86** 7.63ns 4.80 655.51** 4.26* 2.91ns 1.96
14639.46** 33.93 116.85* 32.93 8625.78** 56.45ns 712.99** 102.12
3271.68** 21.84** 18.86* 7.18 5920.24** 2.84ns 0.42ns 3.39
22.90** 1.52* 3.86** 0.72 26.10** 2.714** 3.76* 1.0963
18.92** 2.19* 4.24* 1.05 34.66** 1.45ns 0.92ns 0.91
30.15** 0.78** 0.30ns 0.14 38.09** 0.78** 0.40ns 0.17
3.36** 0.10** 0.03ns 0.04 3.37** 0.21** 0.16ns 0.06
28.64** 0.91** 0.68* 0.21 102.88** 0.83** 0.65ns 0.32
389.36** 1.78** 0.66ns 0.66 70.54** 1.03* 1.68* 0.50
8258.05** 189.90** 203.45** 42.43 8108.37** 135.74** 162.50* 4751
143.35** 2.89* 0.91ns 1.52 91.31** 2.76** 1.28ns 1.22
3362** 172.34ns 1455.91** 248.13 40896.97** 431.71ns 459.74ns 253.08
0.01ns 0.29* 0.28ns 0.14 0.01ns 0.15ns 0.19ns 0.08
83.31** 2.53** 1.09ns 0.71 78.23** 2.29** 2.01* 0.58
1252.23** 33.46** 101.71*%* 14.66 2017.14** 24.286ns 32.91ns 17.61
16488644.41 441939.60* 1194528.99* 152508.3 26854946.67 323100.64n 406123.10n 230580.7
wx * * 9 el S S 7

Ns = non-significant

*, ** = significant at 0.05 and 0.01 level, respectively.
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Table(2). Means of twenty guar (Cyamopsis tetragonoloba L.Taub)

lines evaluated in season 2005.

Lines Days to Days to Plant Height to Number of ~ Number of
50% maturity height first pod fruiting reproductive
flowering (cm) (cm) nodes / branches/plant

main stem
Indeterminate type

L, 36ab 109.5ab 135.75a  7.3e 12.3a,..e 10.75a,.,e

L, 35.25d 106.25bc  134.13a  8.88de 11.83c,..e 11.184a,.,c

Lo 37.5a,.,c 109.75a 143.5a 12.48cd 11.2e 11.63ab

L4 38.5b,.,d 111.5a 137.65a  15.48c 11.28e 12.08a

L5 37a,.,d 110.25a 142.9a 15.8¢ 11.93b,.,e 10.13b,.,f

Lig 35.25d 104.5cd 140.08a  10de 13.53a 9.43d,.,f

L, 35.5¢cd 111a 142.08a  10.38de 13.43a 11.03a,.,d

L3 36ab 109.25ab 142.03a  12.15cd 11.8c,..e 11.35a,.,c

Lo 37a,.,d 110.75a 140.75a  14.7c 11.68de 9.23ef

L4, 35.25d 106.25bc  137.9a 10.38de 12.95a,.,d 10.23b,..,f

Mean 36.13B 108.9A 139.88A  11.75B 12.19B 10.7A

Semi-determinate type

GM; 37.75ab 102.5d 112.2bc =~ 22.78ab 13.58a 9.2ef

GM, 39%a 103.25cd 106¢ 24.9ab 12.85ab 9.83c,.,f

GM; 39%a 101.75d 112.93bc  21.58b 13.35a 10.05b,.,f

GM, 37.5a,.,c 103cd 113.6bc  26.55a 13.28ab 10.58a,.,f

GM; 37.25a,.,d 103cd 115.93b  26.65a 13.15a,.,c 9.8c,.f

GMg 37.5a,,c 103cd 114.75bc  24.25ab 13.1a,.,.c 8.9f

GM;, 37.5a,.,c 102d 112.18bc  25.2ab 13.38a 9.8c,.f

GMg 38ab 102.75cd 114.28bc  23.35ab 13.33ab 9.75c,. f

GMq 37.5a,.,c 102.5d 112.08bc  25.65ab 13.03a,.,d 9.38d,..f

GMy 38ab 103.25cd 114.28bc  24.53ab 13.58a 10b,.,f

Mean 37.9A 102.7B 112.82B  24.54A 13.26A 9.73B

Overall 37.01 105.8 126.35 18.15 12.73 10.21

Mean

CV% 3.49 2.07 4.25 14.76 6.67 10.05
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Table (1) Continued

Lines Number of Number of ~ Number of Length of Number of Number
pods/cluster/ pods/cluster pods/cluste podded pods/main of pods/
main stem /main stem  r/branch node(cm) stem branch

Indeterminate type

L, 4.87b,.d 2.27b,.,d 4.92a,.,Cc 7.02bc 59.85c¢,.,e 6.36e,.,i

L, 4.71c,..e 2.3b,.,d 4.73a,.,d 5.49ef 55.85e 6.56d,.,h

Lo 3.55gh 1.86f 3.41f 6.63c,..d  39.85g 4.49i

L4 3.49gh 1.92ef 3.43f 7.91b 39.43¢g 4.45i

L5 3.36gh 1.98d,.,f 3.24f 6.4c,.,d 40.4g 5.64f,.,i

Lg 4.54de 2.24b,.,e 4.56b,.,d 5.58d,.,f 61.3b,.e 6.66d,.,h

Lo, 4.25¢ef 2.2c,..e 4.22c,..e 5.91c,,f  57.1de 7.08c,.,9

L3 3.29h 1.86f 3.4f 6.83b,.,d  38.95g 5.29,.,i

Lo 3.94fg 1.99d,.f 3.66ef 6.83b,.,d  45.95fg 4.94hi

Lo 4.24 2.23c,..e 4.14de 4.94f 54 .9ef 7.22b,. f

Mean 4.02B 2.08B 3.97B 6.35B 49.34B 5.86B

Semi-determinate type

GM; 5.29a,.,c 2.5a,.,c 5.48a 10.6a 71.88ab 9.18ab

GM, 4.94a,.,d 2.44a,.,c 4.76a,.,d 10.36a 63.55a,.,e 9.77a,.,c

GM; 4.98a,.,d 2.31b,.,d 4.88a,.,d 11.28a 66.48a,.,d 7.4a,.f

GM, 5.13a,.,d 2.23c,.,e 5.38a 10.62a 67.954,.,c 7.264,.,e

GMs 5.55a 2.59ab 5.19ab 10.9a 72.95a 8.47a,.d

GMg 5.46ab 2.5a,.,c 5.13ab 11.31a 71.55ab 8.53a,.,d

GM;, 5.4ab 2.58ab 4.864a,.,d 10.88a 72.4a 8.57a,.,d

GMg 5.18a,.,c 2.59ab 5.18ab 10.8a 69.13a,.,c 8.99,,.,c

GMy 5.51a 2.52a,.,c 5.48a 10.23a 71.75ab 9.31a

GMy, 5.08a,.,d 2.69a 5.35a 10.7a 68.954,.,C 8.284a,.,e

Mean 5.25A 2.49A 517A 10.77A 69.66A 8.54A

Overall 4.64 2.29 4.57 8.56 59.5 7.2

Mean

CV% 8.17 9.14 10.12 9.48 10.95 17.12
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Table (1 Continued

Lines Number of Number of  1000-seeds Seed yield/plant Seed yield/ha
pods/plant  seeds/pod weight (g) (9) (kg)
Indeterminate type
L, 128.25bc 7.85ab 33.88ab 30.64a,.,c 3432.77a,.,c
L, 128.45bc 7.76a,.,d 32.46¢d 29.86a,.,c 34664,.,c
Lo 92.05d 8.02ab 32.41c,..e 21.13e 2447.68d
L4 92.7d 7.58b,.,d 34.98a 23.01de 2598.82d
Lis 96.63d 7.73a,.d 32.25¢,..e 25.43c,..e 2620d
Lig 123.85c¢ 8.1ab 32.71bc 28.72b,.,d 3282.39hbc
Lo, 135.38a,.,c 7.15d 34.01a 32.15ab 3612.864,.,c
Lso 97.68d 7.92ab 32.11c,..e 22.93de 2578.31d
Lo 90.5d 8.25a 32.48cd 22.5e 2572.68d
L, 128.75bc 7.19cd 34.45a 28.64b,.,d 3225.82¢
Mean 111.42B 7.76B 33.17A 26.5B 2983.72B
Semi-determinate type
GM; 156.8a 7.73a,.d 30.71f 34.74ab 3829.11a,.,c
GM, 149.48a,.,c 8ab 31.02¢f 33.44ab 3877.88a,.,c
GM;, 140.65a,.,c 7.93a,.d 30.5f 32.49ab 3712.79a,.,c
GM, 150.93ab 7.65a,.,d 31.1d,.f 34.71ab 3911.61ab
GMs 156.73a 7.83ab 31.45¢,..f 35.03ab 4003.14a
GMg 146.45a,.,c 7.88ab 30.64f 33.34ab 3810a,.,c
GM;, 155.98a 7.64a,.,d 31.7¢c,.f 35.77a 4024.15a
GMg 157.28a 7.7a,.d 31.41c,.f 34.75ab 3836.34a,.,c
GMq 158.88a 7.84a,.,c 31.29d,.,f 35.6a 4068.57a
GMy 151.08ab 7.78a,.,C 31.5¢,.,f 34.25ab 3843.47a,.,c
Mean 152.42A 7.77A 31.13B 34.41A 3891.7A
Overall 131.92 7.76 32.15 30.46 3437.71
Mean
CV% 11.94 4.83 2.62 12.57 11.36

For the same characters, figures having the same letters are not significantly different at 5%
level, according to DMRT.
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Table (3). Means of twenty guar (Cyamopsis tetragonoloba L.Taub) lines
evaluated in season 2006.

Lines Days to Days to Plant height Heightto Number of Number of
50% maturity  (cm) firstpod  fruiting reproductive
flowering (cm) branches/plant

Indeterminate type

L, 36e 112bc 130.18ab 6.95b 10.03b,..d  7.78c,.f

L, 35.5e 111.75bc  130.28ab 6.35b 11.45ab 7.55¢,.,f

Lo 39%,.,d 113.5ab 135.43a 7.73b 8.7d 7.4c,.f

L4 39.75a,.,c  115a 132.28ab 8.55b 9.73cd 7.56¢,.,f

L5 37.5b,.,e 112.5bc  126.48a,,d 6.7b 10.8a,.,d 7.5¢c,.,f

Lig 36.25e 110.75¢  139.45a 5.93b 12.3a 7.05¢,.,f

Lo, 37.25c,..e  113ab 132.15ab 7.28b 11.48ab 6.25f

L0 37.25¢c,.e  114.75a  135.45a 8.05b 10.95a,.,c  7.7c,.f

Lo 36.75de 113.5ab 138.88a 7.15b 11.88a 6.98d,.,f

L4y 36e 111.5bc  127.55a,.c  6.78b 10.88a,.,c  6.73ef

Mean 37.13B 112.83A  132.81A 7.15B 10.82B 7.25B

Semi-determinate type

GM; 40ab 106.75a  112.65c,..e  24.65a 12.15a 7.95c¢,.,d

GM, 40.75a 107.75a 107.3e 24.35a 11.63ab 9.7ab

GM; 39.75a,.,c  107a 111.18c,..e  23.68a 12.35a 7.9¢,..d

GM, 40.75a 107.5a 108.65e 24.18a 11.73ab 9.88a

GM; 40.75a 107.25a  113.63c,..e  23.5a 12.27a 8.63a,.,C

GMg 40ab 107.25a  113.65c,..e  23.9a 12.38a 8.45a,.,d

GM;, 39.253,.,d  107a 115.7b,.,e 26.23a 11.38a,.,c  7.95c,.e

GMg 39.75a,.,c  107.5a 110.05de 23.83a 11.85a 8.2b,..e

GMy 40ab 106.75a  116.48b,..e  23.68a 12.6a 8.6a,.,d

GMy, 40ab 106.25a  111.08c,..e  25.53a 11.28a,.,c 8.4a,.,d

Mean 40.1A 107.1B 112.04B 24.35A 11.96A 8.57A

Overall 38.61 109.96 122.43 15.75 11.39 7.91

Mean

CV% 4.06 1.27 8.25 11.69 9.19 12.05
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Table (2) Continued

Lines Number Number of Number Length of Number of Number
of pods/  pods/cluste of podded podded pods/main of pods/
cluster/ r/branch nodes/ node(cm) stem branch
mainstem raceme

Indeterminate type

L, 4.47b,..d 2.49a,.,c 4.73cd 9.17ef 43.85cd 5.21d,.,h

L, 3.53fg 2.1c,.f 3.78e,.,0  8.46fg 40.4c,..e 5.74b,. f

Lo 2.84hi 1.76f 2.84h 9.44c,. f 26.38f 3.46h

L4 3.32i 2.06d,.,f 3.34gh 9.71b,.,e 33.38d,.,f 3.63gh

Lis 2.98gh 1.89¢f 3.52f,.,h  8.5fg 32.48ef 5.26d,.,9

Lig 3.99d,.,f 2.04d,.f 4.27c,..f  9.26d,.,f 48.83bc 5.2d,.,h

Ly 4.33c,..e 2.72a 4.57c,..e  9.05ef 49.63bc 6.44b,.,d

L3 3gh 1.83ef 3.46f.h  8.31fg 32.75¢f 4.4e,.,h

Lo 3.64f 1.9ef 5.02bc 9.4c,. f 43.3c,.,.e 4.07f,.,h

L4, 3.73ef 2.23b,..e 4.03d,.,g 7.69 41.03c,..e 5.57c,.f

Mean 3.58B 2.1B 3.85B 8.89B 39.2B 4.9B

Semi-determinate type

GM; 5.12ab 2.65ab 6.24a 11.03a 62.25a 7.46ab

GM, 5.07ab 2.364a,.,d 6.48a 10.31a,.,d 59.08ab 6.61a,.,d

GM; 4.58b,.,d 2.4a,.,d 5.9a 10.76ab 56.28ab 6.72a,.,d

GM, 4.78bc 2.54ab 5.93a 10.68ab 55.93ab 7.364a,.,C

GM; 4.7bc 2.45a,.,d 5.86ab 11.14a 57.7ab 6.07b,.,e

GMg 4.96a,..,c 2.62ab 6.39a 10.44a,.,c 61.3a 8.29a

GM;, 5.54a 2.64ab 6.54a 10.45a,.,c 62.83a 7.54ab

GMg 5.01a,.,c 2.63ab 6a 10.78ab 59.85ab 6.49a,.,d

GMgq 5.02a,.,c 2.4a,.d 6.08a 11.17a 63.1a 7.284a,.,C

GMy 4.87a,.,c 2.44a,.d 5.82ab 10.92a 55.05ab 6.52a,.,d

Mean 4.96A 2.51A 6.12A 10.77A 59.34A 7.03A

Overall 4.27 2.31 4.99 9.83 49.27 5.97

Mean

CV% 9.75 10.99 11.34 7.16 13.99 18.48

226



Table (2) Continued

Lines Number of Number of 1000-seeds Seed Seed yield/ha
pods/plant seeds/pod  weight (g) yield/plant  (kg)
(9)
Indeterminate type
L, 84.35c¢,.,e 7.94bc 34.79ab 21.15c,..e  2417.15Db,.d
L, 83.98c,..e 8.21a,.,C 32.87d,..f 20.86c,..e  2383.71b,..d
Lo 52.8f 8.36a,.,C 32.97c,.,e 13.79f 1535.43e
L4 61.43ef 8.03a,.,c 35.21a 16.44ef 1878.71de
L5 72.33d,..f 8.18a,.,c 33.61b,.,d 18.97ef 2168.26de
Lg 85.18c,..e 8.28a,.,C 34.13a,.,c 21.68c,.e  2480b,.d
Lo, 90.28b,.,d 8.35a,.,C 35.08a 22.49b,..e  2541.43Db,..d
L3 65.93d,.,f 8.38ab 32.17¢f 17.24ef 1970.36de
Lo 71.43d,..f 8.51a 34.04a,.,d 19.43d,.,f 2220c,.,e
L, 78.1d,.f 7.94bc 34.75ab 19.29d,.,f 2204.29c,.,e
Mean 74.58B 8.22B 33.96A 19.13B 2179.93B
Semi-determinate type
GM; 122.95a 8.18a,.,C 31.79¢f 28.59ab 3311.61a
GM, 123.65a 8.234a,.,C 32.34¢f 30.08a 3437.14a
GM; 109.43a,.,c 7.88c 32.32¢f 27.08a,.,c  3094.57ab
GM, 128.4a 8.44a 32.08ef 31.35a 3582.86a
GM; 109.43a,.,c 8.34a,.,c 32.17¢f 27.53a,.,c 3145.64ab
GMg 131.73a 8.16a,.,c 31.75ef 32.65a 3731.43a
GM;, 123.65a 8.5a 32.17ef 31.13a 3557.14a
GMg 113.7ab 8.18a,.,c 31.63f 26.1a,.,d  2982.29a,.,c
GMy 125.65a 8.1a,.,.c 31.84ef 30.36a 3470.07a
GMy, 109.4a,.,c 8.43ab 31.75ef 26.9a,.,c 3074.29ab
Mean 119.8A 8.24A 31.98B 29.17A 3338.7A
Overall 97.19 8.23 32.97 24.15 2759.32
Mean
CV% 16.17 3.48 2.31 17.37 174

For the same characters, figures having the same letters are not significantly different at 5%

level, according to DMRT.
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Table(4). Phenotypic (6°ph), genotypic (¢°g) and environmental (9°¢) variances for the different characters in 20 guar
(Cyamopsis tetragonoloba L.Taub) lines evaluated in two seasons 2005 and 2006 at Shambat.

Character e g o’ph

2005 2006 2005 2006 2005 2006
Days to 50% flowering 1.79364 2.89795 0.12851 0.43633 1.66513 2.46162
Days to maturity 5.65528 2.53808 1.76528 0.57295 4.8 1.96513
Plant height (cm) 33.18122 - 0.24893 - 32.93229 -
Height to first pod (cm) 10.84352 - 3.66508 - 7.17845 -
Number of fruiting nodes/main stem 0.91843 1.50744 0.19908 0.41113 0.71935 1.09631
Number of reproductive branches/plant  1.3378 1.04341 0.28476 0.13544 1.05304 0.90797
Number of pods /cluster/main stem 0.3013 0.32444 0.15774 0.15076 0.14356 0.17368
Number of pods/cluster/branch 0.05851 0.10118 0.01478 0.03696 0.04373 0.06422
Number of podded nodes/raceme 0.38886 0.44666 0.17502 0.12702 0.21384 0.31964
Length of podded node (cm) 0.93874 0.62848 0.28095 0.13335 0.65779 0.49513
Number of pods/main stem 79.30097  69.56797  36.86656  22.05782  42.43441  47.51015
Number of pods/branch 1.86177 1.60265 0.34383 0.38696 1.51794 1.21569
Number of pods/plant 379.18601 297.73946 131.05123 44.65526  248.13478 253.0842
Number of seeds/pod 0.17719 0.09805 0.03674 0.01581 0.14045 0.08224
15 1000-seeds weight (g) 1.16285 1.00895 0.45551 0.42656 0.70734 0.58239
Seed yield/plant (g) 19.36009  19.27869  4.70072 1.66906 14.65937  17.60963
Seed yield/ha (kg) 244866.19 253710.74 72357.803 23129.968 152508.39 230580.77
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Table (5) .Genetic coefficient of variation (GCV), heritability (h?)
, and genetic advance (GA) for the different characters
in 20 guar (Cyamopsis tetragonoloba L.Taub) lines
evaluated in two seasons 2005 and 2006

GCV GA GAW 9%

Character 2005 2006 2005 2006 2005 2006 2005 2006
Days to 50% flowering 0.97 1.71 7.16 15.06 0.198 0.528 0.53 1.37
Days to maturity 126 069 3120 2257 1529 0741 1445 067
Plant height (cm ) 039 - 075 - 0089 ; 0.07 ;
Height to first pod 2173 - 338 - 229 - 1263 -
() . . . .
Number of fruiting 351 563 2168 27.27 043 069 336  6.06
nodes/main stem
Number of
reproductive 523 465 2129 1298 051 027 497 3.45
branches/plant
Number of pods 857 952 5235 4665 059 052 1277 12.76
/cluster/main stem
Number of 531 833 2526 3653 013 024 55  10.38
pods/cluster/branch
Number of podded 916 7.5 4501 2844 058 039 12.66  7.85
nodes/raceme
Length of 619 372 2993 2122 060 035 698 353
poddednode(cm)
S’?'tgrr:berOprdS/ma'” 1021 953 4649 3171 853 545 1433 11.06
Number of 815 1041 1847 2415 052 063 721 1056
pods/branch
Number of pods/plant ~ 8.86 6.88 3456 1500 13.86 533 1051  5.49
Number of seeds/pod 247 153 20.71 16.12 0.18 0.10 2.32 1.26
1000-seeds weight (g) 210 198 39.17 42.28 087 088 271 265
Seed yield/plant (g) 712 535 2427 867 220 078 723 324
Seed yield/ha (kg) 782 55 2955 911 30122 9923 876  3.60

GA% = Genetic advance as percentage of mean
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