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Introduction

The Nile Journal for Agricultural Sciences (NJAS) is a research journal issued twice a year
and aimed to publish original high quality research articles in the field of Agricultural Sciences
that are not published or not being considered for publication elsewhere. The work for
publication will be accepted either in English or in Arabic.

Aims and scopes

The Nile Journal for Agricultural Sciences is devoted to provide an appropriate forum for the
dissemination of high-quality and high-impact original balanced credible academic writings in
all aspects of Agricultural Sciences. The journal invites original papers, review articles,
technical reports and short communications. The scopes of the journal include the followings:

o Agricultural economics o Genetics

o Agricultural engineering o Horticulture

o Animal production o Irrigation and water management
o Apiculture o Landuse

o Agquiculture o Microbiology

o Biotechnology o Plant breeding

o Botany o Plant pathology

o Climate change o Plant virology

o Crop nutrition o Remote sensing

o Crop protection o Seed science and technology
o Crop science and agronomy o Soil sciences

o Entomology and toxicology o Sustainability

o Environment and eco-system o Waste management

o Extension o Water resources

o Food science and technology o Weed science

o Forestry o Zoology

Editorial policies

Ethics

The statements and opinions expressed in the articles herein are those of the author(s) and not
necessarily of NJAS editorial board. All biological experimental works (such as genetic
engineering) should be ethically acceptable and be in accordance with the local and
international guidelines provided for both animal and human. Authors must guarantee that the
manuscript parts were not being considered for publication elsewhere.

Peer review policy and criteria of manuscript acceptance

Manuscript acceptability is based principally on the importance, objectives, originality,
topicality, and appropriateness of the methodology and outcomes. All submitted manuscripts
are screened by the editorial board to assure their satisfying the above criteria, and subsequently
peer reviewed by two or more reviewers. Manuscripts accepted for publication are copy edited
for grammar, punctuation, print style, and format.

Reviewers selection is based on reputation and experience. However, the identity of
reviewers is confidential and manuscripts are considered private information. The editorial
board will be certain of not to allowing authors to realize reviewers identities. Similarly,
author(s) identities will not be unveiled to the referees.

Reprints

Following acceptance of a paper and prior to publication, 3 reprint copies and a pdf electronic
copy will be send to the corresponding author via post and e-mail, respectively.

Copyright

Any article published in the Nile Journal for Agricultural Sciences will be the copyright of the



journal. Though the journal is an open access, reproducing for resale or distribution,
compilations and translations of any of the published articles or parts including abstracts, tables,
figures require permission of the Nile Valley University.
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Instructions to authors

The work for publication will be accepted either in English (American or British flair is
accepted, but not a mixture of both) with an extra abstract in Arabic language or, in Arabic with
an extra abstract in English. The manuscript should be written in clear, concise and
grammatically correct language. Latin scientific names at all taxonomic levels are italicized.
All scientific manuscripts will be reviewed by at least two reviewers. While submitting a
revised manuscript, authors are requested to include a point to point response to reviewer's
comments. The final decision relative to acceptance will be made by the editorial board. The
corresponding author is considered the guarantor for the legitimacy and correctness of the
manuscript as a whole.

Manuscripts submission:

The submission of the manuscript and all correspondence, including notification of the Editor's
decision and requests for revision, takes place electronically through the website:
njas@nilevalley.edu.sd, or by post.

The following items should be handled in as printout hard copies and in electronically
readable form in either a CD (IBM formatted) or via e-mail:

1. Cover letter:

The cover letter, as a supplement file should include: article title, type of article (full research,
review, etc.), scope, author(s) name(s), higher qualification/academic degree(s), affiliations,
and e-mail addresses. The name of the corresponding author with contact address, phone
number, e-mail and fax number (if available) must be clearly listed. Acknowledgement, if any,
could also be represented. Beside any special consideration regarding your submission.

2. Manuscript:

The manuscripts submitted to the journal must conform to all style requirements stated by the
Editorial Board.

Types of articles:

Full length original scientific papers: regular scientific papers, should report the results of
original research that have not being considered for publication elsewhere. A full research paper



should have, in proper order, a Title, Abstract, Introduction, Materials and Methods, Results,
Discussion, Conclusion and References.

Review papers: in which authors should review the up-to-date developments in relevant field
of an active current interest. They have to be contemporary and comprehensive. Methods used
for locating, selecting, extracting, and synthesizing data should be described. The abstract (250
words) should represent an accurate summary of the article.

Short communication: is a concise, but completely documented, description of a limited
research article. The contents should be exceptionally exciting, novel or timely. The maximum
length should not exceed 7 pages. These short communications will be peer-reviewed in the
same way as full papers.

Regular scientific manuscript formatting

Manuscripts should be kept to a minimum length (the whole article length should not exceed
20 pages. The language of manuscript must be simple and explicit. Times New Roman font
style with 12 font size should be used. The whole manuscript should be typed double spaced
(except tables), with all margins fixed at 2.5cm. Do not leave lines between paragraphs, but
instead, indent the first line of each paragraph with one tab space. All pages should be numbered
consecutively in the bottom center. Each heading should appear on its own separate line, aligned
to the left and bold. The use of footnotes should be avoided.

Title and author information: The title and author information should be centered across the
top of the first page. The title should give a concise designation of the paper topic, typed in 16
font style. Capitalize the first letter of all main words (Latin names in italics). Abbreviations
should not be used. This should be followed by the name(s) of the author(s) displayed as first
name, middle and last name (with no commas in between). Numbered and listed author’s
affiliations will be provided immediately after the authors line flush left. The name of the
corresponding author should be underlined.

Abstract: The abstract, for reviews and research articles, as one paragraph, should be rational,
informative and succinctly and clearly state the basic contents of the article with special focus
on the scope, objectives, methods, and major findings. The abstract must be precisely and
consistently briefed, not exceeding 250 words. References and citations to other works should
not be included in the abstract.

Keywords: Key words (3-7 non generic words or phrases) should be provided directly below
the abstract to express the article content. They should be written left aligned, arranged
alphabetically, separated with commas, capitalize only the first letters of proper nouns, and do
not end the list with a full stop.

Abstract translation: An abstract translation is to be prepared and assembled below the
keywords, or at the beginning of the succeeding page. It should be precise and presents word-
by-word translation.

The main text: The main text should be structured into paragraphs in the following order:
Introduction including objectives, Materials and Methods, Results, Discussion,
Conclusion, Acknowledgement (if any) and References. Results and discussion could be
combined in one paragraph. Each heading should be flush with the left margin and have the
first letter of all main words capitalized. All major headings should be separated from the text
by 1 line space above.

Introduction: The introduction is a brief review of literature which should supply sufficient
background information on the importance of the topic, the research area of the study and the
hypotheses tested in the study. The specific aims of the project should be identified along with
rationale for the specific experiments and other work performed. All sub-headings, if any,
should be left justified, bold and title case. Objectives of the research should be clearly stated.
Materials and Methods: This section must be concise and include sufficient details of the
materials, equipment and techniques used. The sources of laboratory procedures should be cited



and information on the equipment model, manufacturers name and address should be provided
(if recommended). Measurements should be described precisely (all in SI units) and errors of
measurements (if any) should also be included. While, previously published procedures may be
indicated by a reference, new procedures should be described in details. The statistical
procedure used should be stated in this section.

Results — Discussion: They can be presented together (Results and Discussion) or in 2
different sections (Results followed by Discussion). All results obtained should be simply and
concisely presented in a logical order in figures, tables, or text. Tables and figures, whether
integrated into the main text, or alternatively, printed on separate pages before the reference
section, each should be sequentially numbered and titled (above for tables and below for
figures). Do not present the same information in both a table and a figure. All printed tables and
figures must be referred to in the text. Tabular data, were recommended, could be accompanied
by either standard deviation values or standard errors of the means. The number of replicate
determinations used for making such calculations must also be included. Sufficient statistical
verification should be provided to identify differences in significance.

The results at hand should be concisely discussed in relation to hypotheses advanced in
the introduction section and interpreted to previously published works. It must not contain
extensive reiteration of the Introduction and Results sections.

Conclusion: The main conclusions of how did the results compare with the expected outcomes
and what further predictions can be gleaned from the results should be presented in a short
Conclusions section, which may stand alone or form a sub-section of the Discussion section.
Acknowledgments: The source of any financial or technical assistant received for the work
being published must be indicated in the Acknowledgments section.

Citations and References

In-text citation: References should be included within the body of the text as they appear.
Please ensure that every reference cited in the text is also present in the reference list (and vice
versa). Unpublished results and personal communications are not recommended in the
reference list, but may be mentioned in the text. The NJAS in-text citation format is the familiar
“author, date” format, e. g. Keunings (2003) or (Keunings, 2003). If the article has two authors,
their last names are used, separated by the word “and”, e.g. Gates and Dobraszczyk (2004) or
(Gates and Dobraszczyk, 2004). When there are more than two authors, only the first author’s
last name should be mentioned, followed by “et al.”, e.g. Liu et al. (2006) or (Liu et al., 2006).
Multiple references at a single point in the text are separated by semicolons (Kent and Evers,
1994; McLeish, 2003; Morris et al., 2007 and Singh et al., 2011). In a case where two or more
sources cited at a given place shared the last name and date use first author’s last name plus
initial(s) (e. g. Zhang, Y., 2001 and Zhang, W., 2001). If the author(s) has had more than one
published works cited within the same year, they are then identified by letters 'a’, 'b’, 'c', etc.
placed after the year of publication (e. g. Caballero et al., 2007a and Smith, 19873, b).
References list: All articles cited in the text should be listed at the end of the manuscript,
unnumbered, alphabetized by first author’s last name. Author(s) name(s) are arranged as “last
name, initials.”,. Individual authors names should be separated by semicolons. Followed by the
year of publication (in brackets), a full stop, title of article, journal name, name of publisher,
volume number, a semi colon, specific page numbers (Vol: Start page—End page). If more than
one publication by the same author(s) were cited in the list, arrange publications by date, early
to late. If more than one publication by the same author(s) published in the same year were
listed, use a, b, c, ... to distinguish the articles cited. Type references flush left as separate
paragraphs. The second and successive lines of a reference are indented by 1 cm.

For books include: name of editor(s), edition and publisher. For articles from conference
proceedings include: conference proceedings, publisher (if any) date (between brackets), pp.
For citation from a thesis include: Thesis title. Degree level, Department, University.
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For electronic citations: Websites are referenced with their URL and access date, and as
much other information as is available.

Examples:

Article in a Journal:

Harris, H.; Masri, S.; Pala, M.; Raya, J. and Singh, M. (2007). Rain fed wheat based rotation
under Mediterranean condition: Crop sequences, nitrogen fertilization and stubble
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Book:

Fitter, A.H. and Hay, R.K.M. (2002). Environmental Physiology of Plants. (2" Edition),
Academic Press, London, pp. 120- 128.

Book chapter:
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Tables and Figures: Tables should be self-explanatory and the data they contain must not be
duplicated in the text or figures. Tables should be submitted in “Word” format (not in excel
file) and should be printed single spaced in the main text (appear where should be cited) in
numerical order, or otherwise at the end of the manuscript. Place a descriptive, comprehensive,
but precise caption at the top of each table begins with the word “Table” followed by a number
and a colon (:). Sufficient experimental details could be added in a legend below the table, if
required. If a table is taken from other publication, then the reference is to be given below it.

Figures should be properly sized and cropped so that no unnecessary white space is left

bordering the figure. Figures should be cited in the main text (appear where should be cited) in

numerical order, or otherwise at the end of the manuscript. Figures should have titles set below
the figure begins with the word “Figure or Fig.” followed by a number and a colon(:). Legends

with sufficient details could be added. Multipanel figures (figures with parts labeled a, b, c, d,

etc.) should be assembled into a composite as their final form. For an illustration taken from

other publication, the source is to be cited.

Abbreviations and Units: Sl units (metre, kilogram, etc.) should be used. Consistency must

be maintained throughout the text in the use of abbreviations and units. Use standard

abbreviations, that are accepted and recognized as common scientific terminology (hr, min, sec,
etc.) instead of writing complete words. Define all non-standard abbreviations the first time
they are used, then subsequently use the abbreviation.
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Introduction to Vol. 4, i1ssue 2

In this part of twitchy world we could say that agricultural development is
the key factor to stability, hence we are facing huge challenging situation
of ensuring food security for ever growing population in a fragile
environment and global climatic change. Responsibility of governments
will grow with the population growth. Special responsibility for promoting
agricultural sector and farming systems need embracing modern
technologies and responsible policies.

In River Nile State, despite perceived advance with agricultural
sector in term of practices and horizontal expand in cultivated area, still we
are far behind our potentials. Fertile soils along rivers had been fully
exploited. To increase productive areas, challenges of irrigation in this
extreme arid zone, and how to grow and nourish crops in mostly alkaline
and sometimes sodic soils will add to our problems of labor scarcity and
shortage in finance. This situation necessitates effort to be exerted to post
intermediate technology development. In Sudan we are in bad need to cut
import of agricultural commodities and to increase others for export to
adjust the disturbed balance of payment which could be easily achieved if
we have the will. This issue, as we usually do, focuses on good, yet simple
pre harvest and post-harvest production practices which could be easily
applicable to our farming systems.

Editorials
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ABSTRACT

This experiment was conducted to investigate the effect of irrigation intervals and plant population
density on growth and yield attributes of sesame for two successive seasons (2006/07 and 2007/08)
in the Farm of the Faculty of Agriculture, Nile Valley University, Darmali, Sudan. The experiment
was arranged in split-plot design with four replications. Treatments consisted of three irrigation
intervals (7, 14 and 21 days), assigned to the main plots, and four plant populations (100,000,
150,000, 200,000 and 250,000 plants ha?) to the sub-plots. Parameters recorded included: leaf area
index (LAI), number of branches per plant, number capsules per plant, seed yield per plant, seed
yield per unit area (kg hat), and 1000-seed weight. The results indicated that LAI after 60 days
from sowing showed a significant difference among irrigation intervals and plant population
density with time. The number of branches and capsules per plant increased significantly (P<0.05)
under short irrigation intervals and as plant density decreased. The heaviest 1000-seed weight (2.62
g) was obtained under 7 days irrigation interval. There was a significant interaction between
irrigation intervals and plant densities on seed weight. A maximum seed yield of 450 to 463 kg ha
! was obtained by plant densities of 150,000 and 200,000 plants ha*, respectively in both seasons.
Therefore, it can be concluded that, irrigation of 7 days interval with density of 200,000 plants ha-
1 and gave the highest seed yield (955 Kg ha), so it recommended for sesame cultivation under
tropical high terrace soil conditions.

Keywords: Leaf area index, capsules plant?, 1000- seed weight, seed yield.
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Introduction

Sesame (Sesamum indicum L.) is one of the important oilseed crops in Sudan. However, the seed
yield depending upon the amount and distribution of rainfall, cultural practices and cultivars.
Therefore, many factors influence plants water requirements namely, duration of growth season,
climate and the humidity of soil topography (Boydak et al. 2007). Fazeli et al. (2006) concluded
that leaf water potential and relative water content of the leaves decreased with the increase of
water deficit. Moreover, leaf water potential was lower in the high stress. According to Boydak et
al. (2007) the highest yields were obtained at 6 and 12 day intervals and the lowest yield obtained
at 24 day intervals. In India studies of Ayyaswamy and Kulandaivelu (1992) revealed that the
height of the first capsule and plant height were greatest in the 15 days interval, whereas irrigation
at 20 or 30 days intervals increased the number of branches at harvest compared with 15 days
interval. Ucan et al. (2007) concluded that, the amount of irrigation water applied significantly
affected seed yield. Generally, the yield in sesame can be increased by improving mobilization of
assimilations to seeds, and crop losses under deficient water can be minimized by providing
irrigation during the reproductive stage (Yadav and Srivastava, 1997). Maintaining an optimum
plant density plays a vital role in realizing the yield potential of the crop (Guanamurthy et al. 1992;
Ghosh and Patra, 1994 and Caliskan et al. 2004). Plant density significantly influences growth and
yield components. Plant height, branch number, capsule number and seed yield decreased with
increasing plant density. Generally, yield parameters obtained with the increase in plant density
and stand up to 222000 plants ha considered necessary to obtain reasonably good seed yield
(Subrahmaniyan and Arulmozhi, 1998 and Adebisi et al. 2005). With further increase in density
beyond 330000 plans/ha, the number of capsules per plant and seed weight per capsule decreased
significantly (Mujaya and Yerokum 2003). Recently, however Imoloame et al. (2007) concluded
that, seed rate of 6 kg ha'* produced the highest seed yield, However, 1000 — seed weight was not
affected by plant density (Sarma, 1994). While, mean seed yield increased with increasing plant
density (Tiwari and Namdeo, 1997; Senthilkumar et al. 2000). However, the optimum irrigation
interval must be related to plant density. The interactive influence of irrigation interval and plant
density on sesame performance has not been fully studied. The objective, of this experiment was
to examine the effects of irrigation intervals and plant densities on growth, yield and yield

components of sesame under irrigation.
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Materials and methods

The experiment was carried out during the 2006/07, 2007/08 growing seasons, at the Faculty of
Agriculture Farm, Nile Valley University, Darmali, Northern Sudan (latitude 17°48 N, longitude
34° 00E and altitude 346.5 meter above sea level). The soil of the experimental plots was classified
as calcareous matrix strongly alkaline with low permeability to water and low in nitrogen and

humus content.

The treatments were arranged in split-plot design with four replications. Three irrigation intervals
(7, 14 and 21 days) were assigned to the main plots and four plant populations (1.0x10°, 1.5x10°,
2.0x10° and 2.5x10° plants ha) to the sub-plots. The Land was prepared by disc ploughed and disc
harrowed, leveled and ridged at 70 cm. The plot size was 3.5x7 m? consisting of six ridges 7 m in
length, with 70 cm spacing between ridges. Sesame cultivar Shuak was sown on the first week of
July in both seasons. The crop was irrigated three times for establishment before the start of the
differential watering regime. The plants were thinned at two weeks from sowing to achieve the

required plant densities.

Data were collected on growth attributes leaf area index and at physiological maturity ten plants
were randomly selected from harvest area for measurement, number of branches per plant, number
of capsules per plant, seed yield per plant, 1000-seed weight and seed yield per unit area (kg ha™)
were obtained from the center rows of each plot leaving 1 m from both ends of the plots as margins.
Harvesting was done manually by cutting the crop at the soil surface bound and air dried for twenty

days and converted to seed yield per unit area.

Statistical analysis was carried out using compare treatment means using MSTAT-C computer

programme.

Results and discussion
Leaf area index (LAI)
Figure 1 shows the influence of irrigation intervals and plant population densities and their
interaction on Leaf area index during ontogeny of sesame plants. The results showed that irrigation
intervals and plant density significantly affected LAI at flowing stage and declined thereafter due
to leaf senescence. Moreover, the maximum Leaf area index was attained at shorter irrigation

interval and high planting density at all growth stages. The increase or decrease in LAI directly
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affects plant growth. It may be due to increasing the capture of radiation within the canopy. This
results is in the line with that of Subrahmaniyan and Arulmozhi, (1998) and Abusuwar and Karam
Eldin (2013) on alfalfa and Rhodes grass.

Number of branches plant

The number of branches per plant was significantly affected by irrigation intervals, plant population
density and their interaction (Table. 1 and 2). The maximum number of branches per plant (1.40)
was recorded when the crop was irrigated every 7 days interval. However, the number of branches
per plant was significantly decreased from 1.35 to 0.67 with increase in plant density from 100,000
to 250,000 plants ha™* (Table 1). Said, et al. (2017) reported similar results.

Number of capsules plant?

Irrigation intervals and plant densities and their interaction had significant effects on number of
capsules plant? (Table 1 and 2). The maximum number of capsules plant (27.43) was obtained
when the crop was irrigated every 7 days interval and consequently decreased by long irrigation
interval. The reduction in number of capsules plant? may be attributed to the effect of water stress
during the reproductive phase. Yadav and Srivastava (1997) reported similar findings. However,
the number of capsules per plant increased with decreasing plant population density. These results
revealed that, increasing population density to 250,000 plants ha? resulted in a substantial
reduction in number of capsules plant. Mujaya and Yerokum (2003) and Adebisi et al. (2005)
reported similar findings.

1000-seed weight (g)

The irrigation intervals had significant effects on 1000-seed weight (Table 1). 1000-seed weights
were not significantly affected by plant population density. Change in plant density did not
influence 1000-seed weight significantly. However, 1000-seed weight was higher at higher plant
density. The interaction effect between irrigation intervals and plant densities on 1000-seed weight
was significant (Table 2). Similar results were reported by Sarma (1994) and Mujaya and Yerokum
(2003). Generally, increasing the number of plants per ground area increases the competition
among plants for soil moisture, nutrients, light and carbon dioxide. This may explain the significant
effects of irrigation intervals and the interactions.

Seed yield plant? (g)

Irrigation interval and the interactions significantly affected seed yield per plant at 0.05 statistical
level (Table 1 and 2), but this trait was not significantly affected by population density (Table 1).

The highest seed yield per plant (1.52) was produced by 7 days irrigation interval and increase in
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irrigation interval from 14 to 21 days decreased it by 67%, it is likely that water deficit stress at
seed setting stage resulted in the abortion in some capsules, their shedding and the decrease in seed
weight per plant. Seed yield plant™ reduced to 33% with increase in plant density from 100,000 to
250,000 plants ha™. Results from the present findings are in conformity with results obtained by
Tomar (1992) and Jooyban and Moosavi (2011) who observed the seed yield plant™ decreased with
increasing plant density pressures whereas seed yield per unit area was higher at higher plant
densities. This clearly indicates that the seed yield plant™* at lower densities could not compensate
for the loss of seed yield due less number of plants per unit area. Seed yield plant™ was reduced at
longer irrigation intervals. The results revealed that seed yield per plant was significantly increased
with decreasing plant density. Higher seed yields per plant were recorded in the range of 100,000
— 200,000 plants ha* relative to 250,000 plants ha is apparently as of possible lower interplant
competition. Further increase in the density may affect the agronomic traits of sesame.

Seed yield (kg ha?)

Seed yield of sesame was significantly affected by irrigation intervals, plant population and their
interaction (Table 1 and 2). The highest seed yield (822 kg ha) was obtained from 7 days irrigation
interval which was 69 and 74% higher than that obtained from 14 and 21 days irrigation intervals,
respectively (Table 1). This was related to the decreased competition between plants and the
increased number of capsules per plant. This could be due to the amount of soil moisture available
by irrigation which influence nutrients uptake. In addition, long irrigation intervals caused water
loss by evapotranspiration. The obtained results are in agreement with Duraisamy et al. (1999) who
mentioned that the crop suffered from moisture stress as a result of longer irrigation intervals, the
stress adversely affected the growth and yield attributes and ultimately decreased the seed yield.
The plant populations of 150,000 and 200,000 plants haproduced the highest seed yield than
100,000 plants/ha. A maximum seed yield of 450 to 463 kg ha* was obtained by plant populations
of 150,000 and 200,000 plants ha™, respectively. These results clearly indicated that for irrigated
sesame a density of 100,000 plants ha* were sparse and hence affecting adversely the seed yield.
These findings are in accordance with those of Guanamurthy et al. (1992). The interaction effect
between irrigation intervals and plant populations was significant. These results are in agreement
with those findings of Mujaya and Yerokum (2003), seed yield is directly related to the number of
capsules. The results of the current study it can concluded that irrigation sesame treatment of 7
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days interval grown with densities of 200,000 plants ha™* is recommended for the sesame cultivation

under tropical high terrace soil conditions.
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Fig.1 Leaf area index as influenced by (a) irrigation intervals (...¢...7, —m——14 and —21 days)
and (b) plant population density (100000, 150000, 200000 and 250000 plants ha*) during 2006/07
season



Influence of irrigation interval and plant population density on sesame growth and yield

Table 1. Effects of irrigation interval and plant population density on the yield and yield components
of sesame (data combined for 2006 - 2007 seasons).

No. of No.of P8 geeq yield Seed yield
Treatments branches capsule weight  (plant?) (kg ha')

plant? plant? (g% P g
Irrigation interval (days)
7 1.40a 27.43a 2.62a 1.52a 822a
14 0.63b 13.42b 2.48a 0.69b 257b
21 0.84b 14.12b 2.08b 0.50c 214c
LSD (0.05) 0.32 2.882 0.223 0.133 23.9
Plant density (000) ha*
100 1.35a 18.11c 2.36a 1.02a 382c
150 1.12a 20.52a 2.37a 0.95a 450a
200 0.68b 19.73b 2.41a 0.96a 463a
250 0.67b 14.90d 2.42a 0.68a 427b
LSD (0.05) 0.24 0.762 NS NS 23.08

Means followed by the same letters in each column are not significantly different according to least
significant difference (P<0.05).

Table 2. Interactive effects of irrigation level and plant population density on the yield and yield
components of sesame (data combined for 2006 - 2007 seasons).

Irrigation
J Plant No. of No. of capsule 1000-seed Seed yield Seed

intervals i ; i
(days) (gg(;s;g_l b;?gr??le S plant? weight (g)  (plant?) y'ilg_l()kg

100 2.1a 28.49ab 2.60b 1.66a 693c

150 2.2a 31.29a 2.56b 1.58a 830b

200 1.3c 26.64b 2.65b 1.57a 955a

250 1.0c 23.31c 2.86a 1.28b 809b

100 1.8ab 11.66ef 2.43c 0.83c 237e

14 150 1.6bc 14.70de 2.48b 0.64d 308d
200 0.9c 16.83d 2.46b 0.93c 264e

250 0.7d 10.50f 2.56b 0.37e 218f

100 1.3c 14.19d 2.01d 061d 216f

21 150 1.2a 15.55d 2.11d 0.63d 211f
200 0.8c 15.88d 2.08d 0.39% 1719

250 0.6d 10.87f 2.12d 0.40e 256e

LSD (0.05) 0.37 3.099 0156 0.143 32.3

Means followed by the same letters in each column are not significantly different according to least significant
difference (P<0.05).
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ABSTRACT

Banana is one of the oldest tropical fruits cultivated by man from prehistoric times in India with
great socio-economic significance, interwoven in the cultural heritage of the country. Banana fruit
production in the Sudan, cover a wide spectrum of activities ranging from local utilization of fruit
with self-sufficiency through small farming for local market to large plantation for export. It is one
of most important fruits of Sudan. Therefore, a field experiment was conducted at two locations in
Aliab, River Nile State during 2009/10 and 2010/11 seasons in split plot design with four
replications. Assigned to the main plots two varieties of banana (Cavendish dwarf and Grand Nain,
AAA) and to the sub —plots the fertilizer treatments arranged randomly, consisted of Urea., NPK,
and combination of organic fertilizers, compost and manure. The results indicate that there were
highly significant differences in pseudo stem length in the two cultivars due to fertilizer treatments
especially chemical and organic fertilizers, also there were significant effect in fruit parameters
(weight of bunch, finger and number of hands per bunch and finger per bunch) due to the fertilizer
treatment at least in one season.

Keywords: Banana, Grand Nain, Cavendish, compost, fertilizer
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Introduction

The word “banana” is a general term embracing a number of species or hybrids in the genus Musa
of the family Musaceae, most edible-fruited banana, usually seed less. It belongs to the species M-
acuminata. Banana can be divided into two main groups. Dessert bananas which constitutes 43%
of world production (Anon., 19920 and the fruits of this group are chiefly eaten raw when ripe, as
a dessert fruit. They are sugary and easily digestible. The most important example of this group are
fruits from cultivars of the common Cavendish group. The second group of bananas which account
for the other 57% of world production are the cooking banana (Anon, 1992). The experiment was
done with two cultivars of Cavendish group, dwarf and giant Cavendish. Dwarf is the smallest or
short and better adapted to a cool climate than any other cultivar. “Giant Cavendish” compared to
dwarf is slightly taller and its French name is “Grand Nain (Samson, 1980). Grand Nain is an
outstanding banana variety growing from 6 to 8 feet tall and solid green in color. It is very attractive

for its landscaping potential and good wind resistance.

The 'Grand Nain' produces very large heads of delicious fruit. Bunches may weight up to
150 Lb. This is a commercial variety that you buy in the grocery store. The full sized fruit ripen
rapidly. The fruits of this group are chiefly eaten raw when ripe, as a dessert. Banana fruit
production in the Sudan covers a wide spectrum of activities ranging from local utilization of fruit
with self-sufficiency through small farming for local market to large plantations for export. The
organic manure which is made from compost provides the ingredients necessary for the crop as
well as nitrogen, phosphorus, potash etc., which improves the important functions of the organic,
chemical and physical characteristics of the soil. The soil fertility increases and it becomes soft and
porous. Humidity is also maintained. In Sudan commercial banana production is for local market.
The cultivation is concentrated on alluvial Delta of Gash River in Kassala State. The central
production in Khartoum State is restricted to Wad Ramli Suburb, in River Nile State, and in the
Blue Nile State, South of Sennar. In Kassala there is reduction in acreage. This reduction was
mainly attributed to scarcity of irrigation water and to poor husbandry practice (Shomo, 1974 and
Osman et al., 2015). There are many problems hindering the production of banana such as
nematode infestation, scarcity of suckers and the dependence on one variety, in addition to the lack
of knowledge about the cultural practices, and absence of detailed agricultural operations, such as,
planting methods, variety, spacing, and pruning, ripening and marketing programs of the crop.
Therefore, to stimulate banana crop production and make it commercially feasible, considerable

research should be geared towards investigating, recognizing and solving the problems facing
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banana industry in the country. Fertilization is an important and limiting factor for growth and
productivity of banana plants which remove large amounts of nutrients from the soil, it is well
known that banana needs large amounts of fertilizers especially nitrogen. So, the major problems
facing banana growers are the high costs of excessive manufactured fertilizers. Besides, these
chemical fertilizers are considered as air, soil and water polluting agents during their production
and utilization. Consequently, it has drawn the attention of researchers and banana growers to use
the organic fertilizers, which are safe for human, animal and environment, as a partial substitute
for mineral source. Thus, it is preferred to use these natural fertilizers to avoid pollution and to
reduce the costs of chemical fertilizers. In this experiment, application of two type of fertilizers,
organic manure (cow and chicken compost) and chemical fertilizer (urea +NPK), and their
combination was used. The objective of this study is to investigate the effect of organic manure
and chemical fertilizers on growth and yield of two banana cultivars namely, dwarf Cavendish and
Grand Nain, and determining the best dose of fertilizers that influence the yield and fruit
characteristics like total bunch weight, middle-hand weight and number of fingers per middle-hand,

of Grand Nain Dwarf Cavendish banana.
Materials and Methods

The study was carried out at Alliab area in the River Nile State, Sudan (lat. 17°,30"; long. 33,15"),
during the period from June to September 2009/10 and 2010/11. The climate of the area is desert
with summer rain and warm winter (Van Der Kevie, 1976). The soil samples from the experimental
site were analyzed for physical and chemical characters according to the standard procedures. The
experiment was carried out as split plot design based on randomized complete block design
(RCBD) with four replications, total of 18 treatments including, in the main plots, the two varieties
of Cavendish Dwarf and Grand Nain [AAA], and in the sub —plots, the fertilizer treatments,
arranged randomly.

Planting materials are suckers of banana cultivar ‘Dwarf Cavendish and Grand Nain’ four
months old, sword type. The suckers of Dwarf Cavendish were selected from banana plantation in
Shendie Locality. The Grand Nain from tissue culture lab in Medani Research Station. The sub
plots consisted of Urea, 400g/plant/yr., NPK, 200 g/plant/yr. and the organic fertilizers, compost
(10) kg/plant/yr, manure 5 kg/plant/yr. In this experiment growth parameters of the plant crop and
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first ratoon crop were measured and recorded. They include plant height (cm), pseudo stem girth

(cm) and number of leaves.

Weight of bunch (kg), Weight of hand/ Bunch (kg), and Weight of finger/ hand (kg), were
recorded in addition to No. of hand/ bunch and No. of finger/ hand, as yield parameters.

The bunches were weighed using spring balance to determinate the weight of fingers, then

the weight of all hands in a bunch was divided by the total number of fingers in that bunch.

Results and Discussion

Generally, the results in the two seasons indicated that there was high significant difference
between the two cultivars, Grand Nain and Dwarf Cavendish through all parameters, plant high,
pseudo stem girth and number of functional leaves. Significant increase (p=,0.05) in weight of
bunch, number of hands/bunch, number of fingers/bunch, and weight of hands/bunch were
recorded due to fertilizer treatments especially manure, (M+U), Compost + Urea (C+U) and urea
alone, (table 1and 2). Also there was significant difference between the two varieties. The best
growth (height, girth of pseudo stem and number of leaves) and bunch yield were observed
following application of 200gN/plant in 4 split doses (2, 4,6 and 8 months after planting). This
result is supported by many workers like, Singh and Suryanaryana (1999) who studied the response
of application of 200 or 250 g N/plant in 4 split doses. Irizarry and Rico (1989) studied the effects
on growth and yield of banana CV “Dwarf Cavendish”. They found that Williams’s cultivar had

significantly higher vegetative growth than Dwarf Cavendish.

Results indicated that the effect of urea on Grand Nain is more than on Dwarf Cavendish
in all parameters. This seems to agree with Gangwar and Niranjan (1990) who studied the effect
of inorganic fertilizers and FYM on the rain-fed fodder sorghum. They found that addition of
FYM+50% recommended doses of inorganic fertilizer resulted in significantly higher plant height,

dry weight, and fresh weight and increased the uptake of N, P and K compared with the control.

Results in Table (3) and (4) indicated significant effect of fertilizer on bunch, finger weight,
finger number/ hand and hand number/ bunch in both seasons. However, the differences between
varieties in all studied parameters, were only significant in season 20010/11. Results were in line
with Singh and Suryanaryana (1999) and Munica et al. (1978) who recorded highest bunch weight
and fruit yield by 200g N and 300g N per plant. Akyeambong and Hitamana (1979) found that the
best growth and bunch yield followed application of 200g/plant. Butler (1960) reported that
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substantial increase in mean weight of bunch and total production per ha were mainly obtained by
application of nitrogen —containing compounds especially when those applied in small quantities.
The treatments were manure (M+U), Compost + Urea (C+U) and Urea affected bunch weight and
number of finger per hand compared to control are shown in figure (1) and (2). Comparing the two
cultivars, Grand Nain responded to fertilization better than Dwarf Cavendish on all parameters. As
indicated by Abdel Monieum et al. (2008), application of fertilizer combinations influenced the
reproductive characteristics of Grand Nain. The best results with regard to quality of fruit were
obtained from plants received 50% compost plus 50% out of recommended rate of N mineral
source. Bakheit (1994) also reported that application of organic manure resulted in higher leaf NPK

contents of both banana and the first ratoon crop.

The results indicated that application of organic manure only was not enough for banana
plant growth and yield, so the chemical fertilizers are important in the soil in the Sudan. This agrees
with Dawoud et al. (1999) who studied the response of dwarf Cavendish banana to nitrogen
fertilization on heavy clay soils.

Table (1): Effect of fertilizers (organic +N fertilizer) and two varieties on
vegetative growth in plant crop of banana, season (2009/10).

Treatments Plant high Plant Girth No. leaves
U 113,9 60.5¢ 14.32
NPK 122P¢ 54.8° 13.62
M 135°¢ 59.8° 12.12
C 177.6° 65.9¢ 10.92
M+U 180.3° 83.9° 11.12
M+NPK 1902 89.6" 13.24
C+U 180° 100.32 14.32
C+NPK 176.3° 88.4° 12.52
Co 21.5¢ 42.6¢ 9.12
LSD 61.04 10.57 41.92
CV% 39.61 14.66 7.59
SE+ 21.46 371 14.74

Means in columns followed by the same letter (s) are not significantly different at P< 0.05,
according to Duncan’s Multiple Range Test

Key: M: manure, U: urea, C: compost, Co: control
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Table (2): Effect of fertilizer (organic and N applications on vegetative
growth in plant crop of two cultivars, season (2010/11) in Ratoon crop

Treatments Plant high Plant Girth No. leaves
U 152.6% 68.3% 13.4b<d
NPK 132.9¢ 61.0¢ 13.930<d
M 144.9¢% 57.8% 13.620¢d
C 168.8% 62.6° 13.1%
M+U 184.8"° 74.3° 14.43bc
M+NPK 190.5% 76.9° 14.9%¢
Cc+U 224.07 87.0° 15.82
C+NPK 203.4% 77.6 15.1%
Co 96.0f 43.1° 12.0¢
LSD 27.64 8.17 1.73
SE+ 9.72 2.87 0.61
CV% 16.53 10.33 12.37

Means in columns followed by the same letter (s) are not significantly different at P< 0.05

according to Duncan’s Multiple Range Test

Key: M (manure), U (urea), and C (compost).

Table (3): F-values of the yield for the treatments and their interactions in main

plant crop (2009/10)

Weight of Weight of ngght of No of hand/ | No of finger/
Sources bunch hand/ finger/ Bunch Hand
Bunch/kg | hand (kg)

Fertilizer 412" 1.47" 1.29" 2.59" 212"
Varieties 1.28™ 0.94" 0.09" 2.14™ 0.49
Fertilizer x | 0.93 1.47" 0.66"™ 0.20™ 2.49"

variety

Cv% 34.51 43.66 22.88 21.66 17.56

Means in columns followed by the same letter (s) are not significantly different at P< 0.05 according to
Duncan’s Multiple Range Test.

Key: fertilizer (organic+N fertilizer), varieties (Grand Nain and Dwarf Cavendish)
*, ** *x%: significant at 0.05, 0.01and 0.001 probability levels, respectively
" :Not significant at probability < 0.05
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Table (4): F-value of yield and yield components for the treatments and their

. Weight of | Weight of No of No of
?;):rrigetziso?uf WSL%ZLO]C hand/ finger/ hand/ finger/
Bunch/kg | hand (kg) Bunch Hand
F 0.62"" 1.48™ 1.81" 3.72" 2.06"
V 0177 0.002" 0.041™ 2.21 18.44™
FXV 1.11 1.35™ 1.31™ 1.23 1.81"
CV% 43.83 29.89 17.28 18.47 16.89

*, ** **% sjgnificant at 0.05, 0.01and 0.001 probability levels, respectively
Ns: Not significant at probability < 0.05
Key: F= fertilizers (organic and N applications), V: varieties Grand Nain and Dwarf Cavendish.

Hvl mv2
10 ~
9 -
8 -
Bunch 7
weight 6 1
kg/ha 5 -
4 -
3 -
2 -
1 -
0 .
0 C C+NPK C+U M  M+NPK M+U NPK u

Key: V1, Grand Nain.VV2, Dwarf Cavendish, T1-T9, fertilizer treatment

Fig.1: Bunch weight kg/ha for plant crop
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Conclusion and Recommendations

The best fertilizer program for better growth and yield of banana is application of organic fertilizer
(compost and manure) with urea or NPK. The increase in fertilizer dose significantly increased the
plant height, pseudo stem girth and leaf production in plant crop and first Ratoon crop. The highest
values of yield components were significantly greater in weight of bunch, hand and fingers and in
the average number of hands and fingers per bunch and fingers per hand. There were highly
significant differences between the two cultivars. However, Grand Nain is the best in vegetative

growth\ also had highest values of yield components.

References

Abdel Monieum E. A.; Abd-allah A.S.E. and Ahmed M.A. (2008). The combined Effect of Some
Organic Manures, Mineral N Fertilizers and Algal Cells Extract on Yield and Fruit Quality
of William Banana Plants. American-Eurasian J. Agric. & Environ. Sci., 4(4): 417-426.

Akyeambong, E. and Hitamana (1979). Multistrata agro forestry with beans, banana and Grevillea
Robusta in the high lands of Burundi. Experimental, Agricultural, 35,357-369.

Anon (1992). Banana and plantain. In: INIBAP (ed.) Banana and Plantain, INIBAP Annual report
1992, INIBAP, Montpellier, France, PP. 7-11.

Bakheit, S.B. (1994). Response of banana plants to different cultural practices in the Sudan. M.Sc.
Thesis, Faculty of Agriculture, University of Khartoum, Sudan.

Butler, A.F. (1960). Fertilizer experiments with the Gros Michel banana. Trop. Agric., Trin. 37:31-
50.

19



Effect of organic and chemical fertilizers on vegetative growth and fruit characteristics of banana

Dawoud, D.H.; Salih, A.A. and Ali, I.A. (1991). Response of Dwarf Cavendish banana to nitrogen
fertilization on heavy clay soils. Sudan-Journal-of-Agricultural Research.

Gangwar, A.C. and Niranjan, W.H. (1990). The economics of Adverse Ground Water Conditions,
Haryana State. Indian Journal of Agricultural Economic, Vol., 42 No. 2 April, June, PP 160-
172.

Irizarry, Puetrto and Rico, Pool (1989). Exchange of germplasm wither and Williams wide range
of musa species and cultivars.

Munica, I.; Defelipo, B.V.; Con-die, A.R.; Line, J. and Passas, I.C. (1978). The response of banana
cultivar Nanico to fertilization with three levels of nitrogen phosphorus and potassium. Re-
vista Gres., PP 25:549-553.

Osman, AA.; Daffalla, M.E. and Habeeb, B.E. (2015). Evaluating Markets of Banana for Sudan.
International Journal of Innovative Science, Engineering & Technology, Vol. 2 (5): 679-691.

Samson J.A. (1986). Tropical Fruits. (2" ed.). pp140-157.
Shomo, I.H. (1974). Banana Production in Kassala Province. Annual Hort. Rep. Sudan.

Singh, D. B., and Suryanaryana, M. A. (1999). Response of “Caven-dish” banana to different nitro-
gen levels and their split applications. Journal of Applied Horticulture Luck now. 1:2,122-
124 .

Van der Kevie, W. (1976). Manual for land suitability classification for agriculture. Part 11, Guide-
lines for soil survey party chiefs. Soil Survey Administration, Sudan.

20



Nile Valley University Publications

Nile Journal for Agricultural Sciences (NJAS)

(ISSN: 1585 — 5507)
Volume 04, NO. 02, 2019

http://www.nilevalley.edu.sd

Research paper

Economic Evaluation of Improved Faba Bean Yield on Farmers'
Fields in Central Darfur State-Sudan
Elkhalil E. Breima!, Gamal E. Khalifa?, A. A. Elnour® and Gamal A. A. Gamouse!

1 Agricultural Research Corporation, Zalingei Agricultural research station, Zalingei, Central Darfur State-Sudan
2 Agricultural Research Corporation, Hudeiba Research station, Hudeiba-Sudan

Corresponding Author: kbriema@yahoo.com

ABSTRACT

Faba bean is a traditional crop in Central Darfur state. It is the major food crop where it produced
as an irrigated winter crop. The crop is also produced as rainfed crop in the plains of the
highlands of Jebel Marra and the alluvial plains along the borders with Tchad and Central Africa.
This study is an attempt to identify the economic performance of faba bean on farmers yield. The
study was conducted in Zalingei locality of central Darfur state during 2017/18 cropping season.
Partial crop budget was applied to know cost benefit analysis. Result revealed that productivity
of faba bean was found to be 2.5, 2.2 and 1.7 ton per hectare in improved Shendi, Basabeer and
local super, respectively. Results also revealed that improved genotypes exceed the local super
by 47% and 29% by improved Shendi, Basabeer respectively. Partial crop budget result showed
that The highest net returns was obtained by improved Shendi (SDG 43,335) followed with
improved Basabeer (SDG 34,950) while the lowest net returns recorded by local super with SDG
30,362. In contrast the highest SDG cost was given by improved Basabeer (17,070) and the
lowest obtained by local super (SDG 16,328). Study noted that the net return of local super was
lower than that of improved genotype by 43 and 15% for Shendi and Basabeer, respectively.
Result also showed that the cost benefit ratio is varied from 1.9 to 2.1 to 2.6. The study
recommended agronomic research needed specially in crop water requirement and pests and
diseases control for minimizing the production costs and maximizing the economic yield.

Keywords: Faba bean, economic, productivity, partial budget, cost-benefit rate
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Introduction

Grain legumes are an important component of agricultural and food systems in practically all
over the world, and serve to complement the cereal crops in several aspects. First in terms of
human nutrition, legumes supply a higher percent of protein while cereals are the primary source
of calories. The amino acid profile of legume protein tends to complement that of cereals, adding
lysine to the diet while cereals had better source of sulfur containing amino acids. Furthermore,
legumes are better source of minerals, presenting two or more times the levels found in most
cereals. Within the group of legumes having edible seeds, faba bean is the most important. It is
originated in the Near east and is one of the earliest domesticated legumes after chickpea and pea.
Ethiopia is considered as the secondary center of diversity and one of the nine major agro-
geographical production regions of faba bean. China is the leading producing countries followed
by Ethiopia (FAO, 2009). At present faba bean is the third most important cool-season food
legume in the world. Moreover, it can improve soil fertility through fixing atmospheric nitrogen
and provides large cash for producers and foreign exchange for the producing countries (Bekele,
2016).

Faba bean is the most important legume in Sudan; it constitutes the main dish on the
breakfast and dinner tables for large sector of population, and consumed by all income groups.
The average per capita consumption was found to be 2.25 kg/month in the urban area. Faba bean
production is concentrated in the North of Sudan; production takes place under farming system of
small private pump schemes and some larger public schemes. It is considered among the most
important annually produced crops with respect to its share in area and farm income in the River
Nile State (Siddig et al., 2007).

Faba bean in central Darfur state, in general, is faced by low crop productivity, lack of
improved seeds, pests and diseases, marketing problems, lack of extension and credit services
and climate change consequences. To alleviate the problem, improved varieties accompanied
with technical packages were introduced in the study area for enhancing crop productivity and
improving farmers’ livelihoods security.

Productivity is commonly defined as a ratio between the output volume and the volume of
inputs. In other words, it measures how efficiently production inputs, such as labour and capital,

are being used in an economy to produce a given level of output (Krugman, 1994).
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Dewett and Singh (1966) suggested, that the concept of productivity is based not only on
the single relationship between output and input, but rather on the differences between two or
more relationships i.e., differences in the same agricultural region or sub-region as between
successive periods (in time), and between similar agricultural regions in different countries or
regions during the same period (in space). It may also be possible to make comparisons between
the trends of productivity for different products, between different regions of the national
economy or between the agricultural regions and the national economy as a whole.

Partial budgeting is a management tool that can compare the costs and returns that are
affected by a potential change in a business. It is especially useful in evaluating budgets that
involve small, specific, and limited changes within a business by helping to determine the
profitability of that change (Breima and Khalifa, 2016).

The overall objective of the study is to know the economic performance of improved
seeds in the study area. More specifically the study concentrated on: Assessing the yield
performance of faba beans against local check. Furthermore, study aims to know the extent of
which improved faba bean can be introduced as leguminous and notorious crops in the study
area.

Research Methodology

Zalingei locality lies between Latitudes 14 — 12°N and longitudes 23 — 22° E. Research on faba
bean was carried out in association with faba bean breeding section at Hudeiba research station.
Two improved Faba Beans (Shendi & Basabeer) were planted against one local check (Super
bolded seed). Seeds were planted on one side of ridge 70 cm wide at plant spacing of 20 cm with
two seeds per hole. The gross plot area for each genotype was 4200 m?. 100 kilogram of urea was
applied into two doses. Clustered Random sampling technique was used to collect farmer
production and costing information. Both productivity coefficient and partial crop budget were
endorsed in analysis and evaluation.

The formula for assessing productivity coefficient would be read according to Krugman
(1994) as:

T
T

S| =

Where:

Y = Total yield of respective crop in the unit area
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Yn = total yield of the crop at the national level
T = Total crop area of unit

Tn = Total crop area at the national level
Results and Discussion
Crop Productivity

The productivity of faba bean was found to be 2.5, 2.2 and 1.7 ton per hectare for Shendi,
Basabeer and local Super, respectively. Results also revealed that improved genotypes exceed
local super by 47% and 29% (Table 1). This results highlight that improved faba bean has good
potential to be used as cash and food crop in the study area. These results agreed with what had
been claimed by Abusarra (1996).

Results of partial crop budget was presented in Table (2). Yield from on farm experiment
was adjusted downwards by 20% to reflect the difference between the experimental yield and the
yield that farmers expected from the same treatment. The highest net returns were obtained by
improved Shendi (SDG 43,335) followed by Basabeer (SDG 34,950) while the lowest net returns
recorded by local super with SDG 30,362. In contrast the highest SDG cost was given by
improved Basabeer (17,070) and the lowest realized by local super (SDG 16,328). Study
indicated that the net return of local super was lower than that of improved genotype by 43 and
15% for Shendi and Basabeer, respectively. Result also showed that the cost-benefit ratio is
varied from 1.9 to 2.1 to 2.6. This give evidence that faba bean is financially profitable and
acceptable to be grown in the area of the study. This result was in line with Chanza, and
Hoffmann (2016) in the concept that farmers usually gain benefit from the use of improved
legume technologies.

Conclusion

The study concluded that there was increase in faba bean productivity and this attributed to
improved genotypes. The overall performance of improved faba bean is financially worthy and
indicating their profitability in the study area. Minimizing the production costs and maximizing
the economic yield, as study recommended, could be achieved by conducting research needed in

crop water requirement and pests and diseases control.
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Table (1): Faba bean yield performance of improved genotypes compared to local Check in
Zalingi locality (2017/18)

Entry Area (m?) | Yield (kg) | Yield (ton/ha) | Yield increase %
improved Shendi 4200 1050 2.5 47

improved Basabeer 4200 910 2.2 29

local (Super bolded) | 4200 700 1.7 -

Source: Author, 2017

Table (2): Partial crop budget for improved genotypes compared to local Check of faba
bean of in Zalingi locality (2017/18)

operation costs - SDG/ha

Shendi Basabeer local Super
1. Costs
land preparation 2857 2857 2381
Planting 1190 1310 852
Seeds 2380 2380 2857
seed dressing 238 238 238
Weeding 2619 2619 2619
pest control 476 952 476
Fertilization 1905 1905 1905
Irrigation 3571 3571 3571
Harvesting 1429 1238 1429
Total variable costs 16,665 17,070 16,328
2. Returns
yield (kg/ha) 2500 2167 1667
Adjusted yield (kg/ha) 2000 1734 1334
price (SDG/Kg) 30 30 35
gross field benefits 60,000 52,020 46,690
Net returns (2 - 1) 43,335 34,950 30,362
cost benefit ratio 2.6 2.1 1.9

Source: Author, 2017
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ABSTRACT

This study aimed to evaluate the storability of onion in improved shaded and aerated store in
condition of River Nile State, Sudan. Dry onion of cultivar Red Baftaim collected from cultivation
sites at Aliab during June 2018 and differentiated into small (50-100 g) and large size (100-280 g)
bulbs. Storage started after two weeks curing, under straw shade, in three different sides of the
store (North-eastern, the centre and South-western). Keeping material used were jute sacks, plastic
boxes, plastic nets, baskets and the fifth part was left without containing material. Ten Kilograms
of bulbs were weighed in the beginning of the storage period by early July to determine loss in
weight of whole sample after 3 months as first experimentation. In the second experimentation five
bulbs in each container were marked, their weight was registered every month to detect periodic
trend for weight loss in each keeping material. Results revealed that bulbs kept in jute sacks showed
the least sloping change in weight. All other containing material showed higher losses but in an
inconsistent trend. While, bulbs stored in plastic boxes showed the highest rotting ratio. The storage
side in the store showed no significant differences in trends and final evaluation of percentage
losses. The last storing month showed sharper slope of bulb weight loss compared to the starting
and the subsequent month, mainly in large size onions. Bulb sprouting was not observed in
containers as well as on bulbs without containers.

Keywords: Onion, storability, improved store, keeping materials
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Introduction

Onion (Allium cepa L.) is one of the most important vegetable crops. It is grown commercially in
nearly all parts of the world. Onion belongs to the family Alliaceae, genus Allium comprising about
500 species widely distributed in the northern temperate regions. Botanically it is a
monocotyledonous cross- pollinated with 16 basic chromosomes number (2N). In Sudan it is
considered as cool season vegetable crop. Onion has great economic importance due to its
medicinal and nutritional values since ancient times and with worldwide production of storage
(dry) onion as estimated in 2010 by 74.3 million tones. UK, Japan and Gulf countries are net
importers, while leading exporters include India, Argentina, The Netherland, Spain, Mexico and
Turkey (Brewister, 2008).

Northern states of Sudan are considered the best regions for onion production by virtue of
having relatively cool, dry and long winter season which favors onion bulbing compared to other
part of the country. The total area under the crop as estimated by Mohamedali in 2009 as 84000
hectares. Since then, onion production increased substantially specially in River Nile state. In the
last years reports of the regional Ministry of Agriculture indicated that the River Nile state alone is

now producing one million ton of bulb onion.

Red Baftaim cultivar dominates production at least in River Nile state due to its high
productivity compared to other cultivars and the preferred cocking qualities that encouraged
producers to expand its areas. However, it retained somewhat lower keeping qualities.

Major causes of onion losses during storage are; deterioration and loss of moisture,
decomposition and loss of weight by respiration, onion rotting, contamination, onion sprouting and
sun burn under direct sun condition. Storing requirement for onion is bound by the above
mentioned problems. The crop requires two storing conditions; regarding temperature, relative
humidity, light and storage atmosphere. Regarding temperature, two ranges are required (0-2 or
25-30) °C. Regarding humidity; most studies indicated that a store atmosphere of about 65—75%
RH is required (Benkeblia et al., 2003; FAO, 2003; Banuu et al., 2014).

Warade et al. (1997) investigated the effect of different recommendations on storability of
onion bulbs for six months under modified storage structure with bottom and central ventilation
and observed that the modified storage structure had reduced losses 32 percent as compared to the

conventional method (52%).
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Like in similar conditions, most Sudanese onion producers bring onion directly to the
market after harvest as the crop losses is great in traditional storing conditions. Proper storage
facilities are very few and considered costly by farmers. The present storage capacities are
inadequate and most of the available units has no trained personal. Marketing of the entire stock
within one or two month of harvest usually pull prices to be very low then after, the rise in prices
is rapid and sometimes elevated extraordinary when it is out of farmer hands, leading to frustration
among producers as well as consumers. Hot and dry summer conditions at harvest and unexpected
rains and flooding usually worsen farmer ability for proper traditional storage (Musa et al., 1973;
Musa, 1999; Ahmed et al., 2015).

To improve the situation, the regional ministry of agriculture and the Japanese Agency for
International Cooperation in their (CADAPIS) project desired to change this situation by
establishing appropriate storage structures for onion with minimal cost to farmers, together with
small dehydration units. Successful implementation was carried out at Aliab Agricultural scheme.

The aim of this study is to evaluate the storability of onion in improved shaded and aerated Store.
Material and Methods

Onion bulbs samples (of cultivar Red Baftaim) were collected from cultivation sites at Aliab during
June 2018. The bulbs were obtained after two weeks curing under straw shading in ambient
environmental conditions in farmer field. Bulbs were differentiated into small (50-100 g) and large
size (100-280 g) bulbs to be stored in three different sides of the store, North-eastern, the centre
and South-western. The store (15x30m) is shaded with insulated iron sheets left by steel shafts and
bordered by 1.3 cement wall. Bulb storage was conducted on shelf raised by one meter from the
store flooring (Plate.1 and 2). Keeping material used were jute sacks, plastic boxes, plastic nets,
baskets and the fifth part was left without containing material. Ten Kilograms of bulbs were
weighed in the beginning of the storage period by early July to determine loss in weight of whole
sample after 3 months as first experimentation. In the second experimentation five bulbs in each
container were marked, their weight was registered every month to detect periodic trend for weight
loss in each keeping material. In this sample, rotten bulbs were registered as percentage compared
to initial sample number. Monthly average temperatures and relative humidity are illustrated as
metrological climate indicators for the region (Table 1 and Fig. 1). The first experiment was
arranged in a randomized block design, while, the other was arranged as split plot. Probability and

LSD were presented as derived by computer statistical package SAS.
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Plate (2) Store from inside

Table (1): Aliab weather temperatures in centigrade

Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
AVg. 23 | 25 | 27 32 35 35 |33| 33 |3 |32 27 | 24
Temperature
Avg. Max 31 | 33| 36 | 41 | 43 | 43 | 41| 40 | 42 | 40 | 36 | 32
Temperature
Avg. Min 15 | 16| 18 | 23| 27 |27 |27 | 26 | 27| 25 | 21 | 16
Temperature

Source: https/www.weather atlas.com/en/Sudan/Atbara climate
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Fig. (1): Relative humidity (%) during the year in Aliab region

(Source: https/www.weather atlas.com/en/Sudan/Atbara climate)
Results
As indicted in table (2) Jute sacks resulted in the least significant percentage loss in weight in both
large and small size bulbs (28.0 and 19.3 % respectively) followed by plastic nets and storing onion
in plastic nets or without keeping material. While plastic box resulted in the highest percentage

weight loss (62.7 and 63.3 % in large and small bulbs respectively).

Table (2): Percentage loss in weight per container after 90 days

Keeping material Jute sacks | Plastic net | Plastic box | Basket | Without

Large

Percentage | size bulbs 280 333 627 50.3 327

loss in Small

weight size bulbs 19.3 33.3 63.3 44 37.3
Average 23.7 33.3 63 47.2 35

CV % 26.65

P **k*

LSDbulb | 55 57

size

LSD 13.22

container

LSD: least significant difference at stated confidence level (*=95% ** = 99% *** > 99%)

Regarding trend for individual bulb deterioration, as reflected in table 3A and 3B, significant
differences between containers with regard to detected periodical loss in weight on both large and
small bulbs observed. Bulbs kept in jute sacks showed the least sloping change in weight. All other
containing material showed higher losses but in an inconsistent trend. While, bulbs stored in plastic
boxes showed the highest rotting ratio (Table 4). No single sprout was observed over bulbs in all

33



Onion (Allium cepa L.) bulb storage in improved shaded and aerated store

containers as well as on bulbs without containers. The storage side in the store showed no
significant differences in trends and final evaluation of percentage losses. The last storing month
showed sharper slope of bulb weight loss compared to the starting and the subsequent month,

principally in large size onions.

Table (3A): Large size onion loss in weight through time (g)

Container Loss in weight (g)
type Side Starting After 30 After 60 | After 90
days days days
North east 178.8 154 148 83
Without Centre 144.6 136 133.2 76
South west 183.2 182 149 71
Mean 168.87 157.33 143.40 76.67
North east 180.8 174 134.4 98.2
Basket Centre 164.4 156.6 140.2 57.5
South west 140.6 138 132 88.6
Mean 161.93 156.20 135.53 81.45
North east 182.6 172.8 162.6 144.6
Jute sack Centre 178 171.2 170.2 158
South west 162.2 156 154.4 142.3
Mean 174.27 166.67 162.40 148.29
North east 109.4 105 100.8 80.75
Plastic net Centre 165.8 147 138.8 81
South west 123.6 117.6 117.2 113
Mean 132.93 123.20 118.93 91.58
North east 125.8 119.6 113 97.6
Plastic box Centre 119.6 115.2 104.2 57.3
South west 189 167.8 146.8 131
Mean 144.8 134.20 121.33 92.28
P side NS NS NS
P container ** folsied falaie
P interaction NS NS NS
LSD container 26.08 21.61 33.18

LSD: least significant difference at stated confidence level (*=95% ** = 99% *** > 99%)

34



Abdelazim Mohamed Ali / Nile Journal for Agricultural Sciences, Vol. 4, NO. 2 (2019) 28 - 38

Table (3B) Small size onion loss in weight through time (g)

Bulb weight (g)
Container type Side Starti After 30 | After 60 | After 90
tarting
days days days
North east 77.6 79 58.6 32.4
. Centre 78 67 49 34
Without South west | 73.8 62.4 59 26
Mean 76.47 69.47 55.53 30.8
North east 92 88.2 76.4 71
Basket Centre 90.4 85.2 72.2 45.7
South west 88.4 85.4 83 70.2
Mean 90.27 86.27 77.2 62.32
North east 67.8 63.8 60.8 59.2
Jute sack Centre 78.4 177 73.8 68.5
South west 66.8 63.8 62.6 61.2
Mean 71 68.2 65.73 62.97
North east 79.8 62.2 58 36
Plastic net Centre 83.6 73.2 70.2 65
South west 68.4 65.4 61.2 53.6
Mean 77.27 66.93 63.13 51.53
North east 88.6 84.6 76.4 51.6
Plastic box Centre 106.4 93.2 86 76.6
South west 62.6 59.8 53 37.5
Mean 85.87 79.2 71.8 55.23
P side NS NS NS
P container * NS *
P interaction NS NS NS
LSD container 14.29 20.85

LSD: least significant difference at stated confidence level (*=95% ** = 99% *** >
99%)
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Table (4): Percentage of rotting bulbs in each batch (20 bulbs per split treatment)

Container | . After 30 days | After 60 days | After 90 days
type Side Small | Large | Small | Large | Small | Large
bulbs | bulbs | bulbs | bulbs | bulbs | bulbs

North east 0 0 0 5 5 5

Without Centre 0 0 0 0 0 5

South west 0 0 0 0 0 5

North east 0 0 5 0 10 5

Basket Centre 0 0 0 0 5 5

South west 0 0 0 0 5 5

North east 0 0 0 0 0 0

Jute sack | Centre 0 0 0 0 5 0

South west 0 0 0 0 0 0

North east 0 0 10 0 10 0

Plastic net | Centre 0 0 0 0 0 5

South west 0 0 0 0 0 0

North east 0 0 10 0 15 5

Plastic box | Centre 0 0 0 0 0 5

South west 0 0 0 0 0 0

Discussion

Although not like perishable crop, onion is a semi-perishable crop with relatively high moisture
content. The storability is relatively low. Hence, 30-50% postharvest losses were reported during
short term storage under room conditions. As reported by Musa et al. (1973) very high percentage
(>50%) of losses is expected in long term storage (more than 5 months) under condition of Sudan.

Perfect bulb storage depends on acquaintance with the scientific facts about bulb dormancy
and the pathology of diseases of stored bulbs. Excessive water loss from bulbs and microbial
infection of the inner fleshy scales usually hindered by the dry intact skin of the onion bulb. It also
prevents postharvest injuries. During the maturation of bulbs the outer scales lose water and form
thin, dry skins that wrap the bulb, as stated by Brewister (2008). In this concern, attractive and
intact skins are essential for high-quality onions preservation. Therefore, knowledge of how to
produce and maintain sound and attractive skins is important for the onion to be kept in good
condition for longer periods. Controlling factors of pre-harvest and post-harvest operations will
yield best storage results. In the store, high relative humidity will reduce moisture loss but at high
temperatures will increase product rotting and may induce sprouting. Intermediate temperatures
(5-20) in presence of humidity will enhance sprouting. Low humidity usually preferred to reduce
fungal growth and rotting, but will enhance shriveling and water loss. According to this
background, factors are complicatedly interrelated.
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In this study bulbs were kept under shade at high summer temperatures and 20-40% RH.
Observation revealed that water loss and shriveling with individual bulb were more prominent in
bulbs stored without containing material due to lower % RH, in the vicinity of the individual bulb,
than always bulb need to preserve its protective skin. Onion skins usually adsorb and evaporates
water from the surroundings atmosphere till reach equilibrium with the water vapour pressure in
their adjacent environment. Skin water content depends primarily on RH of the surrounding
vicinity and, on temperature at a given RH. However, increasing humidity in the bulb atmosphere
to 65-70% RH is sufficient for hygroscopic equilibrium irrespective of temperature to keep
reasonable skin flexibility and avoids dampness to extent of encouraging microbial rotting.
Although kept in good ventilation, bulbs stored without keeping materials performed more loss of
weight compared to other kept in containers. Water loss might be more excessive leading to
continuous scale removal under low RH as at this condition skins seems to be less flexible and tend
to torn apart. Such interpretation was explained by Brewister (2008) and Sabaragamuwa et al.
(2011). On the other hand, containers can keep more humidity around bulb surroundings, however,
this condition seemed to enhance rotting and decay as stated by Swee-Sauk et al. (2002), this was
clearly manifested on bulbs kept in plastic boxes. The ability of jute as cellulose fiber to attract
humidity and keep bulb surrounding somewhat humid and somewhat ventilated may favored it

over other containing materials under this type of stores.
Conclusion:

Compared to other bagging materials, under the improved shaded and aerated store, the jute sacks
showed the least losses and the least sloping change in bulb weight during short storage period (3-
4 months). Onion bulb losses in such conditions usually caused by desiccation and /or rotting rather
than bulb sprouting.
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ABSTRACT

This study was conducted at the demonstration farm of Dongola Research Station, Northern state,
Sudan during 2016 and 2017, to assess the effect of sowing methods namely; flat and ridges on the
performance of five released varieties of groundnut under the environment of Arid-soil and Surface
irrigation system. The experimental design was arranged as split- plot in randomized complete
block design with three replications. Five released groundnut varieties (Sodari, Madani, Kiriz, Tozi
and Ahmadi) were used and assigned to the main plots and the two sowing methods (Flat and
Ridge) were assigned to the sub plots. The hole to hole and ridge to ridge (or row to row) spacing
were 30 cm and 60 cm, respectively, with plot size 3 x 3 m. In both seasons, sowing date was 24th
July. The results for growth attributes of this study revealed that sowing methods significantly
affected main stem diameter in the first season and days to 50% flowering in the second season.
On the other hand, non-significant differences were indicated for plant height (cm), days to
maturity and biomass/plant. The results of Yield and yield components indicated significant
differences in 100-seed weight in both seasons, number of branch/plant and seed yield (kg/ha) in
the first season and seed yield/plant in the second season. However, this result indicated a non-
significant differences in number of pods/plant, number of pods/branch, pod yield/plant, pod yield
(kg/ha) and number of seeds/pod in both seasons.

Keywords: groundnut, sowing method, varieties
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Introduction

Sudan, cultivated about 1900000 hectares of groundnut and produced 1200000 metric tons with an
average yield of 632 kg/ha (FAO, 2006). In Sudan, the crop is grown under irrigation in the central
clay plains and in the rain fed areas in the sandy soils of Western Sudan. About 80% of the area
and two third of the national production came from the traditional rain fed sector of western Sudan.
In North Kordofan, groundnut comes after sorghum in area under cultivation. Barberton, Sodiri
and Gubiesh cultivars are widely grown and were characterized by early maturity.

Wakweya and Meleta (2016) revealed that sowing method significantly affected plant
height, number of pods/ plant, biomass and seed yield (kg/ha). The seed yield gained by row
sowing method was 20.2% higher than broadcast sowing method. the highest plant height (16.43
cm), pods/plant (22.4) and biomass. Seed yield of 11272.1 and 5297.9 kg/ha were recorded by row
planting method as compared to broadcast planting. Dalley et al. (2004) reported that wide-row
treatments recorded relatively larger biomass than the narrow-row treatments probably due to
lesser competition for growth resources compared to narrow-row treatments. The low biomass
recorded by some narrow row treatments could be compensated-for by the additional plants/m?,
resulting in significantly large biomass yield compared to wider-row spacing. Yilmaz (1999)
reported that, the highest yield was obtained with 60 x15 cm spacing and the lowest yield was
obtained with the widest spacing of 50 x20 cm. Baldwin et al. (1998) reported a significant
increase in yield of 381 kg/ha and total sound mature kernel (TSMK) with the twin-row spacing
over the conventional row pattern when averaged across four runner cultivars and locations.
Troedson et al. (1989) concluded that planting method has a significant effect on better resource
utilization like water, nitrogen and phosphorus economy, energy savings and overcoming
problems of soil compaction. Moreover, absorption of photosynthetically active radiations has also
been found to be influenced by planting methods (Lal et al., 1991). Kaushik and Chaubey (2000)
observed that pod yield of peanut was significantly affected by row spacing. The pod yield of 30
cm inter-row spacing was significantly higher than that of 45 cm inter row spacing. Kadiroglu
(2012) reported significant higher yield in twin row planting compared to single row planting
pattern. Ahmed et al. (2007) and Konlan et al. (2013) also reported that pod yield was 16.0%
higher in narrow-row plantings than traditional wide-row crop. Kadiroglu (2012) found out that

pod yield was 22% higher in twin-row plantings compared to traditional single-row ground nuts.
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The present study was designed to evaluate the effect of two sowing methods on the
performance of five released cultivars of ground nut under the environment of Arid-soil and

Surface irrigation system at Dongola, Northern Sudan.
Materials and methods

This study was conducted at the Demonstration Farm, Dongola Research Station, Northern State,
Sudan. Dongola lies between latitudes16 °:22' N and longitudes 20 °:32’ E. The experiment was
conducted during seasons of 2016 and 2017.

Two sowing methods namely; flat and ridges using five released cultivars of ground nut
Arachis hypogaea L were evaluated. The experimental design was arranged in split- plot in
randomized complete block design with three replications. Five released groundnut varieties
( Sodari, Madani, Kiriz, Tozi and Ahmadi) were used and assigned to the main plots and the two
sowing methods (Flat and Ridge ) were assigned to the sub plots. The hole to hole and ridge to
ridge (or row to row) spacing were 30 cm and 60 cm, respectively with plot size 3 x 3 m. In both
seasons, sowing date was 24" July. The irrigation was applied at an interval of 8- 10 days in both
seasons and no fertilizer was applied. Weeding was carried out twice by hand. For data collection,
five randomly selected plant per plot were sampled, in both seasons to study the following
parameters: plant height (cm), days to 50% flowering, days to maturity, main stem diameter (cm),
biomass(g), number of reproductive branches/ plant, number of pods/ plant, number of pods/
branch, number of seeds/pod, 100-seed weight, pod yield/plant, seed yield/plant, pod yield (kg/ha)
and seed yield (kg/ha).

Statistical analysis:

The collected data were subjected to standard procedures of statistical analysis as follows:

The procedure described Gomez and Gomez (1984) was used to estimate the individual and
combined analysis of variance. Individual analysis of variance was carried out each season
separately; then combined analysis of variance was done for those characters in which the mean

squares of error (b) were homogenous.

Mean separation:
Duncan's multiple range test (DMRT) at 0.05 level of significance was performed, according to
Gomez and Gomez (1984), as follows:

Step one: all the treatment means were ranked in decreasing order.
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Step two: the adequate standard error of the differences (Sd) was computed according to the
following equations:
a) For means over all varieties:
Sd; = V{2[(b-1) Ep + E o ]/rb}
b) For means over the two sowing methods:
Sd2 =(2E 2)/rh
Where:
E a and E v = mean squares of error (a) and error (b), respectively.
r and b = numbers of replications and sub-plots, respectively.
Step three: values of the shortest significant range at 0.05 level were calculated as:
Rp=[(rp). (SH]AN2 forp=2,3, ...t
Where:
Ry = the(t-1) value.
t = the total number of treatment means under comparison.
p = the distance in rank between the pairs of treatment means to be compared.
rp = the tabular values of significant studentized ranges at 0.05 level.
Step four: all treatment means, which did not differ significantly from each other, were then
identified and grouped together.
Step five: alphabet notations were then used to indicate the non- significant difference between any

two treatment means.
Coefficient of variation:

Coefficient of variation (CV) for each character, in both seasons, was determined using the
following formula:

CVa={Eay100) G

CVb=(NEby 100y G

Where:

E aand Eb = the mean squares of error (a) and error (b), respectively .

G = overall mean of the character
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Results and Discussion

Growth attributes:

The result of this study indicated significant differences in the analysis of variance between the
two sowing methods (ridges and flat) in main stem diameter in the first season and days to 50%
flowering in the second season. On the other hand, non-significant differences were indicated in
both seasons for plant height (cm), days to maturity and biomass/plant. Similar findings for plant
height was reported by Khalil et al. (1993) and Abdalla et al. (2000). However, this contradicted
the funding of Wakweya and Meleta (2016) who indicated significant differences in plant height.
In the first season, the earliest sowing methods reached 50 % flowering in 47 days with flat
sowing and the latest (48 days) with ridge sowing (Table 1). Whereas, in the second season both
sowing methods reached 50 % flowering in 48 days (Table 2). In both seasons, the higher main
stem diameter was recorded with ridge sowing (4.213 and 4.483cm) and the lower main stem
diameter (4.147 and 4.400 cm) with flat sowing. (Table 1 and 2).

Yield and yield components:

The analysis of variance indicated significant differences with 100-seed weight in both seasons,
seed yield (kg/ha) in the first season and number of branches/plant and seed yield/plant in the
second season. Similar findings for seed yield (kg/ha) was reported by Wakweya and Meleta (2016).
These results are in parallel with the conclusion of Trodson et al. (1989) who stated that planting
method has a significant effect on resource utilization like water, nitrogen and phosphorus economy,
energy savings and soil compaction. Moreover, Lal et al. (1991) concluded that absorption of
photosynthetically active radiations has also been found to be influenced by planting methods. On
the other hand, this result indicated a non-significant difference in number of pods/plant, number
of pods/branch, number of seed/pod, pod yield/plant, pod yield (kg/ha) and number of seeds/pod
in both seasons. In the first season, the higher 100-seed weight (53.876 g) was recorded by the flat
sowing and the lower (49.000 g) by ridge sowing (Table 1). However, in the second season the
higher 100-seed weight (51.689 g) was recorded by the ridge sowing and the lower (45.139 g) by
flat sowing (Table 2). In both seasons, the higher seed yield (151.660 and 166.331 kg/ha) was
recorded by ridge sowing and the lower seed yield (149.940 and 140.381 kg/ha) by flat sowing
(Table 1 and 2).
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The combined analysis indicated insignificant differences for all studied characters. In
addition, the sowing method x variety interaction was insignificant for all characters reflecting a
similar response of the five varieties to the two sowing methods (Table 3).

Table (1): Means of different characters of groundnut as affected by sowing methods in

season 2016

Table (2): Means of different characters of ground nut as affected by sowing methods in

season 2017

Sowing method Ridge Flat
Plant height (cm) 14.867 13.933
Days to 50% flowering 48.067 47.867
Days to maturity 143.467 143.467
No. of branches/plant 8.933 8.800
No. of pods/plant 38.867 34.733
No. of pods/branch 6.267 6.133
No. of seeds/pod 2.00 2.00
100 seed weight (g) 49.000a 53.867b
Biomass/plant (kg) 0.107 0.109
Seed and husk yield/plant (g) 32.280 29.067
Seed yield/plant (g) 17.053 15.573
Seed and husk yield (Kg/ha) 246.840 256.107
Seed yield (Kg/ha) 151.660b 149.940a
Maim stem diameter (mm) 4.213b 4.147a

Sowing method Ridge Flat
Plant height (cm) 13.780 13.196
Days to 50% flowering 48.133a 48.400b
Days to maturity 139.667 139.667
No. of branches/plant 5.133b 4.600a
No. of pods/plant 23.133 20.733
No. of pods/branch 4.467 3.867
No. of seeds/pod 2.00 2.00
100 seed weight (g) 51.689b 45.139%
Biomass/plant 0.111 0.108
Seed and husk yield/plant 68.333 52.333
Seed yield/plant 36.627b 26.321a
Seed and husk yield (Kg/ha) 324.440 283.840
Seed yield (Kg/ha) 166.331 140.381
Maim stem diameter 4.483 4.400
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Table (3): The combined analysis of variance for the different characters for five groundnut
varieties and two sowing methods evaluated in seasons 2016/2017

Mean Squire
Character Season 2016/2017

SM x S V xSM x S Error

(d.f=4) (d.f=4) (d.f = 20)
Plant height (cm) 0.398 4.045 2.187
Days to 50% flowering 0.058 0.275 0.217
Days to maturity 0.000 0.000 0.000
Main stem diameter (mm) 0.390 0.425 0.323
Number of branch/plant 1.333 1.767 1.317
Number of pods/plant 35.358 12.558 57.700
Number of pods/branch 2.017 0.817 3.117
Number of seeds/pod 0.000 0.000 0.000
100 seed weight (g) 119.333 6.062 52.974
Biomass/plant (kg) 0.004 0.003 0.017
Pod yield/plant 146.481 239.931 296.385
Seed yield/plant (g) 301.647 97.329 192.152
Pod yield (Kg/ha) 262803.023 168501.833 171919.959
Seed yield (Kg/ha) 2460.704 572.887 52989.26
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ABSTRACT

A field study was carried out at two experimental sites in Sinnar State during April- July 2014, to
assess the effect of relative humidity and temperature on the foraging activities of termite species
belonging to the Genus Microtermes in tree canopy and open areas. The first site was located at
the eastern bank of the Blue Nile River (Elsuki locality- Hilatsaeed) while the second site was
located at the western bank of the Blue Nile River (Abuhujar locality- Sairo). Randomized
Complete Block Design with four replicates was used to perform this study. Treatments in each
site are executed in an area of four plots 10x10 meter. Ten wood baits were placed horizontally
along rows of 2 meters, giving a total of 400 baits per two treatments. The baits were then examined
for termite damage at two weekly intervals and the number of attacked baits was expressed as
percentage. The collected data was subjected to statistical analysis using Statistical Analysis
System computer package. The results showed that there were fairly marked differences in the
levels of infested wood baits laid in trees canopy compared to levels of infested wood baits laid in
open-areas. The termites foraging activity in tree canopy is greater than that in open areas. It is
worth mentioning that infestation of wood baits by termites increased as temperature decreased
and relative humidity increased.

Keywords: Termites, foraging activity, Microtermes spp., Isoptera
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Effect of ambient temperature and relative humidity on foraging activity of termite

Introduction

Termites, a common name for numerous species of insects, comprising the order Isoptera, a Latin
term referring to the fact that adult termites have two pairs of wings that look very much alike. The
infra order name is derived from the Greek words iso (equal) and Petra (winged), which refers to

the nearly equal size of the fore- and hind-wings (Bignell et al., 2010).

Termites feed mainly on wood and other materials containing cellulose. This Termite
predilection to feeding on wood has always put them in conflict with man. Sudan is a vast country
with a total area of about 2.5 million square kilometer. The country is populated by approximately
30.5 million (EI shafie, 2001). Eighty percent of the work force is engaged in agriculture and is
living in the country side. The Sudan is climatically and geographically very divers, containing
deserts, semi-deserts, shrubby and woody savanna lands. The Sudan termite fauna also reflects this
topological and climatologically diversity. Some Sudan termites are destructive feeders and can
cause damage to agricultural crops and homes. Several published studies provide valuable
overview of termites as pests of crops in Sudan (Schumtterer, 1969; Kambal, 1975; Wood and
Kambal,1984; Abd EI Nour, 1985; EI Bakri,1986; Tiben et al.,1990).

Both the worker and soldier castes lack wings and therefore never fly, so termites are
predominantly reliant upon their legs to move around (Bignell et al., 2010). Workers do not forage
unprotected and are rarely found out in the open. They rely on sheeting and runways to protect
them from predators (Both the worker and soldier castes lack wings and therefore never fly so
termites are predominantly reliant upon their legs to move around (Bignell et al., 2010). Foraging
workers use semiochemicals to communicate with each other (Costa-Leonardo et al., 2013). In one
species, Nasutitermescostalis, there are three phases in a foraging expedition: first, soldiers scout
an area. When they find a food source, they communicate to other soldiers and a small force of
workers starts to emerge. In the second phase, workers appear in large numbers at the site. The
third phase is marked by a decrease in the number of soldiers and an increase in the number of
workers. The most efficient forager is able to build over non-woody material, to forage over long
distances and have efficient defensive castes (Costa-Leonardo et al., 2013).

Daily and seasonal factors affect termite activity, distribution and population dynamics.
Moisture is the major factor closely linked to temperature that affects termite activity. Changes in

environmental conditions cause changes in termite behavior. The special structure of colonies
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depends on environmental conditions. Some termites are more tolerant to environmental factors,
this can depend on the size or degree of sclerotization of the cuticle as well as on adaptations linked
to their normal habitat (Cornelius and Osbrink, 2010). The termite's activity is associated with the
temperature. It is high during the spring and summer. However, an increase in temperature, even
in the winter months, can cause an increase in activity (Lewis et al., 2011). Activity is also lowest
during the morning, and peaking in the late afternoon. As the termites become more active, they
have an increase in the release of CO, (Shelton, 2001). Turner (2001) mentioned that termites
require relative humidity around 70 % to 80 %. However, the nest mean temperature is 26.16°C +
4.18°C in winter and 31.73°C + 2.94 in summer. Temperature and relative humidity (RH) play a
vital role in influencing foraging behavior of desiccation prone termites (Bignell et al., 2010). No
previous studies were undertaken to determine the best combination of temperature and RH for

foraging of termite in Sudan.

The objective of the presents study is to assess the influence of temperature and relative
humidity which prevail in trees canopy and in open areas on foraging activity of the termite

(Microtermisthoracalis) in two different locations in Sinnar State.
Materials and Methods
The study area

This study was conducted in two different sites during the period from April 2014 to July 2014 in
Sinnar State. The first site was Siro (Abuhujar locality) orchard situated at western bank of the
Blue Nile River (Latitude 12.49° North, Longitude 33.59" East and Altitude 429 meters above sea
level). The second site was at Hilat Saeed (Suki locality) orchard situated at the eastern bank of the
Blue Nile River (Latitude13.15" North, Longitude 33.94" East, and Altitude 436 meters above sea
level). The soil of the research site is predominately loamy soil composed of loam, sand and organic
matter. The climate of the region is described as tropical savanna where annual rainfalls range from
350 to 450 mm (SMAD, 2015). The mean maximum and minimum monthly temperature range
from 40.9° C in April to 33.2°C in July and from 25.4°C in April to 23°C in July, respectively.

Experiment and sampling

An area of 25 m x 25 m was marked out in Abuhujar and in Elsoki. In each site plant leaves, twigs

and other organic matters were cleaned to avoid competition with the experimental baits in the
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attraction of termites. The area was subsequently divided into four equal size plots each measuring
10 m x 10 m with a 3 m between each two adjacent plots. In each plot 10 parallel rows, 1 m a part
was measured, ten wood baits were laid horizontally along each row at 1 m spacing, thus making
100 baits on each of four replicate plots total 400 baits per treatment (under shade and /or open
spaces). The ten wooden baits along each row were examined for termite damage at 2-weeks
intervals. Attacked baits were replaced by new baits on each monitoring occasion. The number of

attacked baits was expressed as percentage of the initial number.
Statistical Analysis

The data collected were subjected to arcsine transformation and analysis was carried out using
(SAS/ STAT, 2003) method of analysis. Means were compared according to Duncan’s Multiple

Range Test (DMRT). Results of analysis were presented as Means.
Results and Discussion

Foraging activity in various termite species is influenced by an array of biotic and abiotic factors.
Of the abiotic factors, RH and temperature, play a vital role in affecting foraging behavior that
ultimately determines their survival (Potter, 2001). The present study sought to assess the influence
of ambient temperature and relative humidity on the foraging activities of termite in Siro and

Hillatsaeid- Sinnar State in the Sudan.

Termites foraging activity at Siro site

The lowest mean damage to wood baits placed on the soil surface in trees canopy occurred in 15
May (48.85) (Table 1) where the ambient temperature was 34.4°C and RH of 51% (Figure 1). On
the other hand, the highest mean damage was recorded in 15™ June (57.99) (Table 1) with
temperature at 31.3°C and RH at 58% (Figure 1). This result suggested that the small decrease in
ambient temperature accompanied by a moderate rise in relative humidity added advantage for

termites activity.

Levels of foraging activity on wood baits placed in the open area are shown in (Table 2),
where baits were attacked throughout the exposure period which extended from 15"April to
15MJuly. The maximum mean damage was recorded in 15" April (51.96) with temperature at 36.5°C
and RH at 34 % (Figure 1). The lowest mean damage occurred in 1°July (35.44) with temperature

at 29.0°c and RH 78% (Figurel). This result indicated that the combination of low temperature
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(29.0°C) and high relative humidity (78%) in July did not enhance foraging and this was not
expected and was not in consistent with Potter (2001) who stated that low temperature and high

relative humidity influence foraging behavior of termites.
Termites foraging activity at Helat Saeed site

Foraging by termites in the tree canopy at this site (Table 3) followed a fluctuating pattern (up and
down) throughout the experimental period. The lowest mean damaged baits occurred in15™ April
(47.90) with temperature at 40.9°C and RH at 32 % (Figure 2). On the other hand, the highest
damage was recorded in 15" May (58.30) with temperature at 39.8°C and RH at 49 % (Figure 2).
It is interesting to notice that a decrease in temperature as small as 1% (40.9°C to 39.8°C) was
adequate to increase foraging activity of termites resulting in high damage to wood baits.

Foraging activity by termite in open area at the same site followed an increasing pattern
during April and early May, then followed by a sudden decline in mid May and continued steadily
thereafter up to the end of the experimental period. The lowest mean damage to wood baits (37.10)
(Table 4) was found in 1% July with temperature at 33.2°C and RH at 80 % (Figure 2), whereas, the
highest damage to wood baits (55.50) (Table 4) was recorded in 1%t May with temperature at 39.8°C
and RH at 49 % (Figure 2). The results of foraging activity in the open area indicated that some
termite species might have a wide range of acceptable temperature and relative humidity levels.
Generally the findings of this study suggested that foraging by termites in tree canopies was
influenced by temperature and relative humidity. This approves the statement mentioned by
Renaud et al. (2011) that tree canopy and tree transpiration has moderating effect on meteorological

parameters such temperature and relative humidity.
Conclusion

The ecological considerations to know the minimum, maximum and optimum temperature and
relative humidity, that enable termites to maximize their foraging activity, was very important in
suggestion of termites control strategies. Accordingly, conclusions could be drawn that termites
damage increases with the increase of relative humidity, whereas it decreases as temperature

increases. However, the termites foraging activity in tree canopy is greater than that in open area.
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Table (1): Percentage mean attack on wood baits placed in trees canopy in Abuhujar site (Sairo) during 3 months
exposure period (15" April-15%July, 2014)

Rows of
wood 1 2 3 4 5 6 7 8 9 10 Mean
baits
58.28ab | 51.34ab | 64.18ab | 38.67ab | 32.90b | 41.99ab | 73.40a | 50.90ab | 57.11ab | 50.90ab
15%/April (70) (60) (80) (40) (30) (45) (85) (60) (70) (60) 55.35
1/May 45.00a | 47.88a | 57.10a | 50.89a | 35.33b | 64.17a | 67.50a | 45.00a | 53.78a | 67.50a | .o oo
(50) (55) (70) (60) (70) (80) (85) (50) (65) (85) :
157/Ma 63.83a | 57.10a | 42.11bc | 47.88abc | 36.22c | 53.84ab | 56.79ab | 50.77abc | 35.78¢c | 56.79ab 48.85
y (80) (70) (45) (55) (35) (45) (70) (60) (35) (70) :
1%June | 57.10ab | 67.50a | 54.22ab | 56.79ab | 45.00b | 50.89ab | 54.22ab | 54.22ab | 63.44ab | 47.88ab 512
(70) (85) (85) (70) (50) (60) (65) (65) (30) (35) )
150 June | 03442 | 56.7% [ 50.77a | 64.17a | 45.00a | 63.44a | 56.79 | 6l.16a | 60.1la | 58282 | g
(80) (70) (60) (80) (50) (80) (70) (75) (75) (70) :
64.18ab | 50.77ab | 54.22ab | 53.78ab | 54.22ab | 48.0lab | 48.0lab | 47.99b | 53.79ab | 71.56a
1%/July (80) (60) (65) (65) (65) (55) (55) (45) (65) (90) 57.99
15" July 5422a | 54.22a | 56.79a | 57.11a | 61.17a | 64.18a | 50.90a | 48.0la | 48.0la | 61.17a 45
(65) (60) (70) (70) (75) (80) (60) (55) (55) (75) :
Mean 58.01 55.09 | 56.10 52.76 4426 | 5522 | 58.23 51.15 53.15 59.16

Means with same letter (letters) row wise are not significant at (0.05) probability level according to Duncan’s Multiple Range Test (DMRT); data
between parentheses are the actual data.
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Table (2): Percentage mean attack on wood baits placed in open areas at Abuhujar site (Sairo) during 3 months
exposure period (15" April-15"July, 2014)

Rows of 1 2 3 4 5 6 7 8 9 10 | Mean
wood baits
4833a | 61.6la | 45.00a | 45.00a | 57.11a | 36.44a | 61.17a | 52.39a | 80.78a | 38.67a
15%/april 51.96

(70) (60) (80) (40) (30) (45) (85) (60) (70) (60)

45.00a | 41.68a | 45.00a | 45.00a | 41.68a | 41.6la | 54.22a | 29.89a | 38.67a | 33.21a
1*/may 40.89
(50) (45) (50) (50) (45) (35) (65) (25) (40) (30)

51.76ab | 50.89ab | 47.88ab | 45.00ab | 57.10ab | 50.74ab | 60.10a | 45.00ab | 46.22ab | 38.66ab
15%/may 48.51
(65) (60) (55) (50) (70) (60) (75) (50) (35) (40)

1*"/june 51.33a | 33.21a | 39.10a | 39.33a | 32.89a | 45.00a | 45.00a | 45.00a | 39.10a | 39.23a
(60) (30) (40) (40) 30) (50) (50) (50) (40) (40)

39.00ab | 47.88ab | 53.78a | 29.88b | 39.23ab | 29.00b | 47.88ab | 32.82b | 47.88ab | 41.61ab
15" june 37.90
(25) (50) (65) (25) (40) (15) (55) (20) (55) (45)

gl 33.32bc | 33.71bc | 45.00ab | 50.77a | 39.10abc | 26.50bc | 42.11ab | 44.11ab | 45.00ab | 32.32bc 35.44
S 'u o
1y (20) (15) (50) (60) (40) (20) (45) (40) (50) (20)

50.89a | 45.00a | 47.88a | 29.88a | 45.00a | 45.00a | 29.88a | 48.0la | 35.78a | 45.00a
15%/july 39.98
(60) (50) (55) (25) (50) (25) (55) (35) (50) (15)

40.91

Mean 45.66 44.85 46.23 40.69 44.58 39.18 48.62 42.46 47.63 38.38

Means with same letter (letters) row wise column are not significant at (0.05) probability level according to Duncan’s Multiple Range Test
(DMRT); data between parentheses are the actual data.
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Table (3): Percentage mean Mean attack on wood baits placed in trees canopy in Elsuki site (Hilatsaeed) during 3 months
exposure period (15" April-15%July, 2014)

Rows of
wood 1 2 3 4 5 6 7 8 9 10 Mean
baits
45.00a 45.00a 33.21a | 51.34a | 51.44a 55.40a 52.39a 41.68a 39.34a 67.50a
15%/April 47.90
(50) (50) (30) (60) (50) (55) (60) (45) (25) (85)
56.79ab 50.77b 50.22b | 46.18ab | 60.12ab | 61.17ab | 42.12b | 39..11b 51.34b 80.78a
1¥/May 56.10
(70) (60) (65) (80) (75) (75) (45) (40) (60) (95)
53.78a 51.34a 5422a | 64.18a | 64.18a 58.28a 48.01a 55.40a 63.44a 70.39a
15"/May 58.30
(65) (60) (65) (80) (80) (60) (55) (65) (80) (80)
1%%/June 42.12a 36.22a 50.77a | 45.00a 63.44a 53.78a 47.89a 45.00a 52.50a 47.89a 4770
(45) (35) (60) (50) (80) (65) (55) (50) (50) (55) )
67.50a | 56.79cde | 63.44bc | 53.78def | 47.88f | 50.77ef | 56.79def | 71.56a | 60.10bcd | 47.88f
15" June 57.70
(85) (70) (80) (65) (55) (60) (70) (90) (80) (55)
60.12a 60.17ab | 53.78ab | 48.01ab | 61.17ab | 60.12ab | 45.00ab | 39.11b 42.12b 73.40a
159 July 54.40
(75) (75) (65) (55) (75) (75) (50) (40) (45) (85)
61.16a 57.10ab | 45.00ab | 45.00ab | 45.00ab | 57.10ab | 64.17a | 53.79ab | 63.44a 36.22b
15"/ July 52.80
(75) (70) (50) (50) (50) (70) (80) (65) (80) (35)
Mean 55.22 51.05 50.09 50.49 56.17 56.66 50.91 49.37 53.18 60.58

Means with same letter (letters) row wise column are not significant at (0.05) probability level according to Duncan’s Multiple Range Test (DMRT);
data between parentheses are the actual data.
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Table (4): Percentage mean attack on wood baits placed in open area in Elsuki site (Hilatsaeed) during 3 months
exposure period (15" April-15%July, 2014)

Rows of
wood 1 2 3 4 5 6 7 8 9 10 Mean
baits
45.00abc | 50.77ab | 29.89bc | 29.89bc | 23.50c | 35.61labc | 35.78abc | 47.89abc | 61.17a | 39.11ab
15%/April 39.76
(50) (60) (25) (25) (15) (35) (35) (55) (75) (40)
56.79a 63.44a 61.17a | 47.89a 57.11a 56.79a 57.11a 60.12a 38.62a 57.11a
1*/May 55.50
(70) (80) (75) (53) (70) (70) (70) (75) (40) (70)
41.68abc | 36.22abc | 26.56bc | 38.33ab 54.22a 20.44c¢ 50.90ab | 45.00abc | 36.22abc | 48.01ab
15"/May 42.40
(45) (3%5) (20) (55) (65) (10) (60) (50) (3%) (53)
1%%/June 48.01a 29.84a | 29.89a | 35.78a 33.21a 41.68a 42.12a 33.21a 50.77a 53.78a 3970
(55) (25) (25) (35 (30) (45) (45) (30) (60) (65) )
36.22abc | 53.78a 54.22a | 38.66abc | 45.00abc | 26.82bc | 47.88ab | 25.82¢ | 42.11abc | 29.88bc
15® June 39.90
(35) (65) (65) (40) (50) (20) (55) (20) (45) (25)
29.88a 42.11a | 42.11a | 39.23a 41.99a 38.66a 36.22a 31.72a 18.44a | 41.99a
15/ July 37.10
(25) (45) (45) (35 (60) (35) (35) (25) (10) (45)
36.22a 45.00a | 41.68a | 45.00a 35.78a 33.21a 45.00a 25.83a 50.90a 32.90a
15"/ July 39..20
(35) (50) (45) (50) (35) (30) (50) (20) (60) (30)
Mean 41.97 45.88 40.78 44.96 40.25 36.17 40.00 38.51 42.60 42.82

Means with same letter (letters) row wise column are not significant at (0.05) probability level according to Duncan’s Multiple Range Test (DMRT);

data between parentheses are the actual data.
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Temparature °C RH

Figure (1): Average monthly temperature and RH for Siro site

Source: Abunaama Metrological Station.

58




Fathelrahman Ibrahim Elsiddig / Nile Journal for Agricultural Sciences, Vol. 4, NO. 2 (2019) 48 - 60

Temparature RH

Figure (2): Average monthly temperature and RH for Hillat Saeed site
Source: Aumbenain Metrological Station.

References

Abd El Nour, H. O. (1985). Laboratory evaluation of the most widely used timber species grown
in the Sudan, against the sand termites Psammotermeshybostoma (Desenux) In: Babiker, Y.
and Gidieri, (Eds). Sudan on Applied Zoology, PP.1 22. Graduate College Publications
No.17. University of Khartoum,154PP.

Bignell, D. E.; Roisin, Y.; Lo, N. (2010). Biology of Termites: a Modern Synthesis (1st ed.).
Dordrecht: Springer. ISBN 978-90-481-3977-4.

59



Effect of ambient temperature and relative humidity on foraging activity of termite

Cornelius, M. L. and Osbrink, W. L. (2010). Effect of soil type and moisture availability on the
foraging behavior of the Formosan subterranean termite (Isoptera: Rhinotermitidae). Journal
of economic entomology103 (3): 799-807.

Costa-Leonardo, Ana Maria and Haifig, Ives (2013). Termite communication during different
behavioral activities. In Biocommunication of Animals. Springer Netherlands, pp 161-190.

El Bakri, A. (1986). Foraging activity and fungicdal control of the fungus growing termites
Microtermes (Isoptera): Macrotermitnae) in Sudan. PhD thesis, Liebg- Universitat, Geissan.

El Shafie. H. A. (2001). The use of neem products for sustainable management of homopterous
key pests on potato and egg plant in the Sudan. PhD. thesis, Institute of Phytopathology and
Applied Zoology, Experimental station, Justus Liebig University of Giessen.

Kambal, M. A. O. (1975). On the biology of the termites Microtemestragardhi (termitidae)
infesting sugarcane in the Genied Scheme. PhD thesis. Department of Zoology, Faculty of
Science, University of Khartoum, Sudan. PP 121- 136.

Lewis, V.; Leighton, S.; Tabuchi, T. and Haverty, M. (2011). "Seasonal and Daily Patterns in
Activity of the Western Drywood Termite, Incisitermes minor (Hagen)". Insects 2 (4): 555—
563.

Potter, M. F, E. A.; Eliason, K.; Davis (2001) Targeting termites. Pest Control
Tech. 29: 58-60.

Renaud, V.; Innes, J. L.; Dobbertin, M. and Rebetez, M. (2011). Comporison between Open-site
and below canopy climatic conditions in Switzerland for different Types of forests over 10
years. Theor. Appl. Climatol.105:119-127.

SAS (2003). SAS institute corporation. SAS/STAT User’s Guide, Version 9.1.

Shelton, T. G. E. (2001). "Cyclic CO; release in Cryptotermescavifrons Banks, Incisitermestabogae
(Snyder) and I. minor (Hagen) (Isoptera:Kalotermitidae)". Comparative Biochemistry and
Physiology Part A: Molecular & Integrative Physiology 129 (2-3): 681-693.

Schumtterer, H. (1969). Pests of Crops Northeast and Central Africa. CustavFicher Verlag.
Stuttgart. Portland, USA 197- 199.

Sudan metrological authority, Aumbenain Metrological Station weather reports (2015)

Tiben, A. M. J.; Pearce. T. G.Wood; Kambal, M. A. O. and Cowie, R. H. (1990). Damage to crops
by Microtermesnajdensi (Isoptera): Macrotermitinae) in irrigated semi desert areas on the
Red Sea Coast, 2. Cotton in the Tokar Region of Sudan. Entomology, Exp. Appl.63:47-54.

Turner, J. C. (2001). Termites as mediators of the water economy of arid savanna ecosystems. Dry
Land Ecology. 303-313, Springer, Netherlands.

Wood, T. G. and Kambal, M. A. O. (1984). Damage to date palms in Northern Sudan by

Odontotermes (Isoptera). Tropical Pest Management. Vol. 30., No.4.
60



Nile Valley University Publications

Nile Journal for Agricultural Sciences (NJAS)
(ISSN: 1585 — 5507)
Volume 04, NO. 01, 2019

http://www.nilevalley.edu.sd

Research paper

Zeall) LY Cuaall g i) o alail ApaleatBy) 3oLl A5 ha g aul
Mgl — Sl g5 A 9 - g s Alaay

@ A ve el daala —Ela®V)s Aoyl aslel) LS ]
L slgi€illy aslall laguall daals — del)3ll IS

mhdalaminibrahim@gmail.com «+249-12635097 : pilsall Jiea

uM\

LB 5ol A i g anii Cangs @lld 5 22016/17 553l s sall (3 50 5 Adae -l e 43¥ 5 8 Al yall o]
DA il 5 (e g piiall il gand (il (83 ke e ULl ges o3 A jall Calaal Gaiad Jal (e L ((esSa) (sl
& s sally Alall i Clgall (e lgman &3 Al A ) ULl B8LeaY b jpiall dua sadl) Gl 5 il o ) al
Jsana doe ) all 45 uall Jidady jlass¥) dalas ) A8LaYl Japedll e gl Slaa W) sl (o slusd) Al jall Cans)
Jalaill 5 JOA (e lld 5 dpelaia¥) 5 TpbaBY agaailiad & ¢ suilaie L) o ) 3e o M Aul jall il 5 il
caﬂ\ J}MMDMJ‘;&Y\}%L’;JM\ L,SJM(-‘&“-’..L.EM‘ (dj}“) t}):“‘s‘dia“\_)ﬂ\@ﬁ‘d:“;)\).‘uc;‘:m)n
J seandd L )l Jalns 3y 5 tal) g sl g Juiiall g ol g M) Ui paiviasy (5301 () & 5 phally 43 jlis
d,lm&\ S&J\)An )A.G) G il o _)\J;.}‘}f\d,‘\h.vc_‘au.ai\u‘j\ (_A‘}J\A_;‘; (122 «1.27 6153) bk\@_)wcaﬂ\
Alli g g sima ils ld S (el CalSH Baant) CalSs ¢ sall CallSs ¢g 1) il 63 Al Gl s dae ¢ palal
Lﬁ_)l\ olae pladin 3. LS o Climwat «Cropwat8 b _» Julss Il iy B seall Aua padll Cile 4 84l ‘5::)\)',4
N lda g ‘&\}ﬂ\‘;‘n sEM\Z&m}mﬂ\@)m\}@m\ «JgY) &}M\@%39 <39 73 C'_ulscasl\ J panal
Pt A g liall b Al HLeiY) ey Al jall Cua gl sbaall aladiind 30U (ha ad yy Gl g ) alasinl of ¢
e gl g8 Al ) Cua sl LS gl (5 5l 45 i 43U ¢ L) iy Al jall &5 O dum Cnaall 5,
6 simall L il il @ pelal il g el 50 codlaaal aladiu) Al A el s il el A el J sean

e Ul e ey

~C‘A§J\ ‘L..SJS\ ?Lu cgg)l\ ITAES ‘Hﬂﬁ :;{,IAL'&A <ilals

61


mailto:mhdalaminibrahim@gmail.com
mailto:mhdalaminibrahim@gmail.com
http://www.nilevalley.edu.sd/
http://www.nilevalley.edu.sd/

zeadl) ZUY uaall g galdll (g 5 alail Aalai8) 3oLl 45 Hlia 5 and

Evaluation and Comparison of Economic Efficiency of Traditional
and Modern Irrigation Systems on Wheat Production at Berber
Locality, River Nile State, Sudan

Mohamed Elamin Ahmed Ibrahim and Hag Hammed Abdelaziz Elgaali

Corresponding Author:0912635097 <mhdalaminibrahim@gmail.com

Abstract

The study was conducted in the River Nile State- Berber Locality during winter season 2016/17 to
evaluate and compare the economic efficiency of traditional and modern irrigation systems for
wheat production. The study selected a scheme where sprinkler irrigation is used (investment), and
another scheme (public) where traditional irrigation is used and some small private traditional
schemes. In order to achieve the objectives of the study, data was collected through two
questionnaires one for the two first schemes and the other for the small private schemes' farmers
in addition to the secondary data collected from the relevant authorities. The study followed a
simple descriptive statistical analysis method, regression analysis and analysis of the farm budget
for wheat crop. Through the results of descriptive analysis, the study showed that farmers in the
sample are homogeneous in their economic and social characteristics. The study showed that the
first scheme which use sprinkler irrigation showed the highest profitability for wheat crop
compared to the second scheme which use traditional irrigation and small private schemes with
coefficient of private profitability of 1.53, 1.27, 1.22, respectively. The results of regression
analysis showed that the variables (farm age, educational level, years of experience, irrigation
costs, seeds costs, fertilizer costs, pesticide costs) had a significant effect for the farmers of small
private schemes. The results analysis of the two programs (Cropwat8) and Climwat showed that
the efficiency of using irrigation water for wheat crop was 73, 39, 39% in the first and second
schemes and the small private schemes, respectively. This confirms that the use of modern
irrigation increases the efficiency of water use. The study recommended: encouraging of
investment in the modern irrigation schemes, especially that the results of the study reflects high
efficiency compared to traditional irrigation. It was also recommended to provide the necessary
funding for wheat crop production in a timely manner and sufficient to allow the use of agricultural
inputs which had a significant positive impact on wheat production.

Keywords: Evaluation, irrigation efficiency, irrigation systems, wheat.
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