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Clark,John Williams.The Care of Books.Cambridge:The University Press,1901. .9

10.,ABSTRACT
11.
12.Individual libraries in the province of Dongola: descriptive survey
13. Dr. Hassan Abdulrahim Fadul Mohammed

14.The existence of libraries in any human group is the interface of cultural and
civilizational of that group, the mirror that reflects societies progress and prosperity,
and a library awareness of civilization into which products the minds of
grandparents and parents of the summary of their knowledge of the draws of the
children and grandchildren, which help them to continue to live in the light of
science and the light knowledge. is not surprising that people's interest in order
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books and the establishment of libraries is a phenomenon of thought advanced to
save the heritage of humanity. It was for the libraries of individuals lead in the field
of conservation information sources throughout the ages. The book is the memory of
the nation for the reason we should be eager to erect libraries.

15.This study dealing with individual libraries in the province of Dongola

16.The researcher chose the topic of the importance of libraries as one of the
individuals and institutions of information, which is the hub of the main axes of
library and information science, because all the underlying themes, information
sources, information operations, and information services are all institutions to serve
all of the information.

17.There is a special reason encouraged the researcher to choose the subject which is
interest earned from the libraries of individuals in the Kingdom of Saudi Arabia,
which benefited from the library of Dr. Sheikh Salman bin Fahd al-Awda, and the
Library of Dr. Sheikh Nasser al-Omar, and the Library of Sheikh Khalid Daweesh,
and the Library of Dr. Abdul Rahman bin Hawali, and the Library of Sheikh Dr.
Ibrahim Hudhaif, and the Library of Sheikh Mubarak Al-Zair, and other
distinguished scientists who have lived in their neighborhood researcher about two
years (February 1996 - January 1998) in a place where papers and pen are difficult
to obtain.

18.The study aims to: -

19.Limited to individual libraries in the province of Dongola to see their collections
and the possibility of using them and by making lists of bibliographic holdings of
these libraries so researchers can have access to the information they contain.

20.Know the extent of awareness of the role of libraries in the province of Dongola.

21.The study aims to detect the Elbe treasures in the libraries of individuals in the
province of Dongola.

22.1t aims to encourage the establishment of endowment libraries.

23.She spoke of the study on the reluctance to read .. the causes and treatment.

24.1t is a fact are building souls and minds with books, and pursuing lives and souls
upgrades draw lessons and put them in a book. The book is the memory of the
nation. There is difference between a book and a book, and the finest books that
drew light from the Book of Revelation, or the flash of prophecy, or Reflections for
exposure to a whiff of knowledge of book.
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Abstract

This paper aims at identify the available possibilities for information in the Northern
State, and the range of interest it has in this field the thing which reflects on what has
been agreed upon in the annual balancing and what has actually been expended
considering that will have high developmental revenues at the level of the State.

The paper has also considered the theoretical concepts connected with the axial
of information technology, and henceforth handling the issue of information in the
Northern State in order to come to numerous results represented in the carelessness of
the axial information and the big diversion between what is actually agreed upon and
what is actually executed in the annual plans considering the remarkable human
resources of the Northern state capable of forming remarkable presence if well exploited,
in addition to the underlying basics in the field of communication and information in
general in the Northern State.

The paper has come out with a number of recommendation rotating the importance
of setting governmental policies in the axial of information in the Northern State in

addition to a number of pressing organizational procedures for establishing the issue of
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information with a five —year— plan for computerizing all government fields and
establishments and setting an information network specially for the State with the

intention of arriving at the electronic government.
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Abstract

This study aims to evaluate the social role of islamic banks in Sudan.
The study problem focuses on the ability of the Islamic banks to achieve its
social objectives.
This research aims to:

Evaluate social peformance of the Islamic banks by recognizing the
extent of the findings achieving homogeneity with the specified objectives for
the estimation of performance effectiveness level

The statistical and analytical descriptive method as well the inductive
and the deductive and Historical method have used in this Study.

The study hypothesis have represented in:-

The social role of Islamic banks does not affect its general

performance.

The most important findings which the study has reached are:-
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- contribute of islamic banks in tihe spread of education services is very
weak .
- Islamic banks has notplay clear role in collection «dist i bution of zakat
and this banksalso cant contribute in or phans <aging assitance .
The most important recommendations of the study is:-
Islamic banks should give much concern to the social parts such as
orphans assistance, aging and contribute in the spread of education and

health services for poor and needy.
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Abstract
accounting for human resources and its impact on enhancing
performance efficiency at the higher education institution in Sudan(case stdy of
Donglola University- in 2003-2008)

The paper aimed to identify accounting for human resources and its impact on
enhancing performance efficiency at the higher education institution in Sudan, the case of
Donglola University.

The paper problem is that government accounting with its records and documentary
ingredients only deals with human resource in aspect of salary and wages recording, and
considered it as current expenses. Notwithstanding of the fact that human resources render
more future benefits and services, however, it was treated within the second chapter of the
University final accounts.

In order for the university to achieve its best performance it is inevitable to find out the
best accounting treatment for the cost of human resources.

The paper hypotheses are represented as follows:

1. There is a relationship statistically significant between the existence of human

resources accounting system and the performance efficiency at the University.
The paper has reached a number of findings the most important of which are the
following:

1. The University does not adopt utilization of a human resources accounting system.

2. There is no specification of reasons and where abouts of performances

irregularities in the University.
The paper recommended the following:

1. Necessity of interest in human resources accounting by insertion and adoption of an
accounting system for human resources, at the University, throughout gradual
implementation, as well as to make benefits from experiences and success of local
and world pioneer Universities in this field.

2. To promptly determine and specify reasons and whereabouts of performance
irregularities and to work out for the best methods of treating such irregularities.
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Summary of the study:

This study aimed to shed light on the moral education in Islamic
thought, and to highlight the attention of the Holy Quran and the
Sunnah in the field of moral education, so thatis where tradition and
modernity. The researcher used the descriptive method of
analysis, have concluded that thelslamic
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view of moral education inclusive of all human life,individual or
group, which is also the entrance to both the humanities and
experimental alike.

Have included many of the educational principles,Kalokhalaq in the
Qur'an, and ethics in the Sunnah-precious stones, and Islam and
the moral education of children andDoralaaba and in particular the
mother in taking values education is particularly important in building
a child's personality, intellect and guidance and instilling ethical
principles and positive religious trends.

The study also showed the importance of education, education,
and are the basis for building human development of the spirit of
ethical and rational behavior that needs toguide and teach,
patience, and the importance of educatorsin guiding students to commit
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ABSTRACT

- Taraj scientific Islamic school it was created , a major shift in scientific education in
general and religious education in particular, and that as the first regular and formal
school in Sudan.

- This study shed light on the establishment of it, since it's inception and
Ghlamallah Bin Ayed the first founder (Khalwa) in the Sudan at Dongola Town, and

the role of his descendants in developing it's lilt it le came a school after him.
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- The study investigating , The establishment of the school, and meaning of the
word (Taraj) indicating the impact of its students and Teachers (Sheiks) in and
outside the Sudan, and its role in the insert of curriculum and new books in Maliki
jurisprudence, and its role in the development of education and learning, and the
building of mosques, and scientific license regulation, with the absorption of women
in the learning within the school and the impact of that in Sudan, until it became a
separate scientific institutes.
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Abstract

Sudanese Industrial Designs Act was issued in 1974 to protect the rights of owners of
industrial designs from the infringement upon.

Law for the protection of industrial models required the following: -

1 - industrial character of the design

2 — modern Industrial Design

3 — legitimacy of industrial design.

The rights of industrial designs are considered copyright of their owners, which in modern
practice and considerable financial value of these rights are respected in the Islamic

jurisprudence should not be violated

UNIVERSITY OF DONGOLA JOURNAL FOR RESEARCH ISSUE NO.1, 2011
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The Nile Basin in the African Assian Relations
A study of the commercial Activities during Mereo — Axum era

Dr.Seif Eleslam Bedowi Bashier*
Abstract

This paper deals with the global development of the commercial relation between
the Nile Basin and the Afro-Asian countries. The examined period analyzes the relations
between Meroitics and Aksum, the two African kingdoms. During which there were a lot
of improvements trade infrastructure occurred, in which paving roads and commercial
caravans expanded. Those improvements played an important role in refining relation
between the two regions.
The paper cast light upon some of the commercial codes dominant during that time, and
how they played an important role. Moreover, the positive affecting factors and the code of
sovereignty between the two regions were analyzed. The infiltration of European
merchants into the establishment of commercial centers and points, is also analyzed and
documented, as well as the penetration of the Catholic missions into that region.
The most important issue is the examination of the methodology of Bart- reships exhibited
there, where the natives did not deal with coins or monetary document, on the contrary it
depended mostly in commodities exchanging operations with other regions, especially
in the borders and the Red Sea coastal areas.
Introduction:-

The Sudanese Abyssinian (Ethiopia) relations before the (Sennar) kingdom were
commercial political, religious and military relations between the two neighboring
countries. This relation returned to the periods of the Meroetic and Aksum civilizations in
ancient times before B.C That due to the geographic circumstances and neighboring
borders which led the two countries to mix with each others through the adjacent natives
on the borders .
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1- Aksum Kingdom and Sudan:-

Recently Sudan together with the greatest part of Ethiopia were under " Aksum Kush
Kingdom " during the seventh and the third century B.C and before the migration of Arabs
to this land , because of natural , economical and political reasons from the south- west
provinces of Arabian peninsula towards the African Horn! .

They settled inside the living land which surrounded the city of Aksum , they
intermixed with the natives and the Kushians and along times they created a new society
with new civilization and culture , also anew language the (Gees), and new races appeared
which afterwards established the ( Aksum Kingdom ) with it's northern provinces 2.

About the rising and establishment of the city "Aksum" , it returned to the first half
century after birth , and the first builder of the city was (( Koscales) who was the king at
that time 3.

The saying which says that all the kings of Ethiopia were Irsraellians descended
from the race of King Solomon the son of David the king and the founder of the Jewish
United Kingdom.

The saying that said king Solomon married (( Makeda )) the Queen of Sheba in
Yemen and from her son ((Menelik the first )) descended all the Kings of Ethiopia , This
reassure the essential race of these Kings and the relations between Abyssynia and Yemen
4 Christian kingdom in Ethiopia and it's internal weak circumstances?, led to the spreading

of Islam in Ethiopia .

Faculty of Art AlNeelain University, Associate Professor of History-*1 \ Tamart, T.,
Church and Ethiopia 1270-1527, (Oxford at clarendon press, 1972) p.5 and note 5.

2\ Ullendroff, E. The Ethiopians, An Introduction to Country and Peoples, (London, 1967)
pp47-54.

3\ Mathew, C. The dating and Significance of the perilous of the Erythraean Sea, (London
1976, pp.153, 155-156.

4\ Budge, E AW, The Queen of Sheba and her only son Menyelek .(London, 1922) . PP
6-10.
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What we saw thought the development and establishment of Aksum-Kingdom

reflected through it's foreign corrections and relations with " ancient Sudan " and the
extention of it's border during the time of Zague family (Zague Denasty) till the city of
Sennar and Matoumma 2.

2- Commercial Bonds and World trading movements

Those who shared with the commercial movements above the Red Sea surface
besides Aksum —Kingdom which extend during the fourth century up to the border of
Somalia Egypt and Nubian Nile 3 , those who shared with were Egypt which
reached with it's trade up to Somalia "Blad Punt ", also the Hebreus from their coast, the
southern Arabians and the ptolemies during their occupation of Egypt. The Romam had a
small role over the red coast because of their direct trade with India across the ports of
"Alhijab " and "Assier " the capital and the ports of Ethiopia also the Nubians ports and
Egypt, also by land through the northern parts of Arabian peninsula and the meadows of "
Alhijab " in the south and East through "Jamama" Eastern towards "Jamama " and the
ports of the Arabian Gulf 4.

In the middle of these net of roads was (Adulis) or (Zula) in the direction to recent
"Masawa". It was a very important port because it was the only gate for "Aksum ". It was
the center of gathering raw materials and from the Basin of the Blue Nile, middle Africa
and Goods which imported from eastern Assia , it was the joint point between Africa and
the countries of the basin of meditnanian sea 5.What increased it's importance that it

control all the roads which crossed Aksum, Asmara and a collection of other cities .The

3\ Kirwan ,L.P. The Christian Topography and the Kindom of Aksum, G.J.Vol.1 140.138
part 2,1972,

pp 167-77 ,168,169 .
4\ Pankhurst ,E.An Introduction to the Economic History of Ethiopia, From Eerily Times
To The 1800. London .1961, pp 18-19
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importance of Aksum kingdom came from it's protection for all sailing ships on the Red
Sea along it's coast .It's an active position for exporting ivory, Gold ,Ostrich feathers,
paraffins , Slaves and other African raw materials .

It was the most important guard for Christianity over the whole Red Sea district?.

The beginning of the Abyssinians (Ethiopian) history returned to three thound B.C.
The drawings of the pharophs of Egypt showed many military troops to the land of (punt)
to import, wood, paraffins, gold, and ivory. These Egyptian troops traveled across the red
sea coast south to Abyssinia and Somalia "The land of punt”. All this was on the third third
thousand B.C; it appeared on the drawings of the pharophs.

These Egyptian military troops brought wood paraffins, Gold, ivory from the
southern land of the red sea coast which known as (Abyssinia and Somalia) the land of
(punt) .

As a result of these commercial activities different races settled in (Koloe) and
(Aksum) , for trading . That was before (Ezana) declared Christianity over the whole
country in the fourth century after birth,

How did "Aksum" obtained such a very important commercial position in the
ancient world.

Aksum had a very important meeting position at that time. And had owned a very
important navy for transport .It sailed over the red sea with goods besides others navies
from different countries to Egypt 2

All goods to Aksum kingdom came from Syria, Egypt, Persia ,Greece land ,China

and the rich island of sellan .It consist of cotton, , cloth silk , weapons for coats and leather

2\ Kirwan, L.P" the decline and fall of meroe " Kush, vol .11 (1966), p.163 ff . 2\
Kobischchanov, Y. " The Sea Voyage of Ancient Ethiopian in the Indian Ocean", pices, (
Addis Ababa,1966), pp 12-22, Sergwe, H.S. Ancient and Medieval Ethiopian History To
1270 London, 1972, pp 67 232 .
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coats , liqueurs from Syria and Oil . All coins came from Egypt to satisfy the merchants
needs, also Egyptian glass pots?.

Abyssinia exported ivory, rhinoceros horns, tetra shells. (Bellieny) added to this list
gold and paraffins.

(Cosmas) mentioned that (Adulis) exported diamonds and rave stones from the
eastern "Beja" district to India.

When the Abyssinians obtained the precious stones and diamonds from the northern
eastern district of "Beja" which bordering with Aksum 2 then they transported to Adulis
the port and from there to be exported to India where with its prices they bought Asian
goods.

The Abyssinians imported ivory from the land beyonded the Blue Nile which called
(Ceyenoum)3. (Sennar). They transported it to their port (Adulis) they brought turtle shells
from (Dahlek) island. They brought slaves from the district of (Barbari), and brought
Baraffing and wood from the far western district of Ethiopia which called (Sassoo) (3.54)

The security of the roads to the ports reflected the great role of "Meroe" and
"Aksum" of directed the commercial activities in the ancient world. Because of their
strategic positions in Africa that gave them the chance to connect between hinterland
district and the coast where new important cities appeared just like (Koloe) about three
days from Adults the port and the capital Aksum the most important commercial center
besides Meroe inside the land.

The trading activities of Aksum affected by two important factors:-

a)  Transporting of Persians "war to the African coast which reduced the importance

of its commercial activities.

2\ Arkell, A.J.," cosmas and the Gold Trade of Fazogli", Man , Vol 44 (1944 ) No .24
pp.30-31.

3\ MaCrindle, J.W., The Christian Topography of Cosmas, Ancient Monk, (London,
1897) .p.52-54.
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b) The defeat of Aksum's friends the "Blemmyes" "Beja" by the Nubian king (Silko)
and the end of their role as the guards and protectors of the Aksum important
commercial roads across their land to Egypt and the Arabian peninsula .

All these movements led to a great commercial activity between Aksum kingdom and
Meroe kingdom, Aksum city which led to the port Adulis which played an important
commercial position for the African goods instead of Meroe which had this
importance before.l.

From Aksum spared a net of roads separated from these were important ones
as -

a) internal net roads specially the one between Aksum and the (Blemmyes) across the

northern meadows to the eastern part of Sudan .this road used by Aksum merchants of

diamonds and the precious stones .This roads used later by the king (Ezana) against the
rebellions of the (Blemmyes ).

b) The road's net which directed to the north from Aksum across "Afan" kingdom?.
Besides these roads there were extra roads 3as the roads directed along Erythrae to
inside by the northern western and western direction to the Sundaes meadous around
the "Nile Basin". This road was the cause of establishing, "Koloe" as a centralized city
for the merchants who comes from northern eastern, from "Erythra "also Aksum and
(ceyenoum ) sennar, the meeting point beyond the river from the west .

It was clear that, the two kingdoms had played their role properly and regularly.

1\ Kirwan,L.p ., :Rome byond the southern Egyption frontier ", GJ, Vol 123 (1935), p18
2\ Loc.Cit.,
3\ Wainwright , G.A., "lron in the Napatian and Meroitic Ages. SNR,Vol., 26 (1945)
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In spite of the great productions of Meroe kingdom, but it's trouble came from it's
lack of centers of exports and ports to foreign markets except those centers in
(Elephantine) south of Egypt and at (Adulis ) in the east 1.

Though the meroetic kingdom connected with outland through (Elephantien) and
(Adulis) for trade with Egypt, Rome, and India.

It was through Adulis they exchange their natural production, animalis or plants as
wory crops, ostrich feathers and eggs, Rhinoceros ,horns , turtle shells , All these would be
brought from the capital Meroe , (Ceyneoum "Sennar" , "yellow Masuwaart" and "wad
Banaga" also other centers which got proper positions in the south of the kingdom .The
great production brought and protected by great caravans thought all the roads with
supplies of water and food on the meadows and rivers to get to the important places in the
kingdom? .

The Nubian kingdom obtained a very famous world commercial position through
historic stages from ancient times, because of it's recourses of raw materials and industries
which were in two kinds:-

a) Local great production.

b) Imported from neighboring districts as.

1) Meroetic Mudindustry :-

The Meroetic kingdom obtained a word famous position with fine
multindusrty it produced beautiful vase and pots which had been discovered in
Aksum .The pots that discovered in Aksum belonged to the meroetic kingdom and
that proved the relations between the two civilizations.

2) Gold:-

1\ Shinnie , P.N., Meroe, A Civilization of the sudan, ancient people and places, London,
1967, P.190.

2\ Arkell , A. J., A history of the Sudan from the Earliest times to 1821 A..D., (London,
1955), P P.166-167,note 3
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The second production of exported meroetic goods was gold .Meroe produced great
amount of gold and was very famous for that .All of the gold production came from the far
Nubian districts between the second water fall and Aswan, also from the desert which
extend between the nile basin up to the Red Sea mountains to "Batun elhajar" also on
wawat lprovince.

All the gold in Aksum kingdom which was brought from "Dammoat™ province in
the west was red, but the yellow gold was the Nubian one.

The king "Ezana " in Aksum produced gold coins for foreign trade. .His people also
produced the fine industry of gold in his throne and crown just like the Nubians.

The Aksum gold to Rome expressed the friendship between the two countries and
Aksum services for the Romans in East Assia 2.

All the gold in Aksum was not the local red gold, but a great deal of the Nubian's
yellow gold added to it. The yellow Nubian's gold was from the water of the Blue Nile as
(Cosmas) reported. when mentioned "Sasso" province as ((Crawford)) said ,inspite of the
different ideas of it that "Wady Toommat" at the Sudanese border to the south from
"Fazogoli" was the place of gold .King "kaleb"543-514, yearly ordered the ruler of
"Agwa" to prepare a well province at the blue nile to the west of the border for gold which
proved the story of "Cosmas" the visitor of Abyssinia the year "525" which connected with
gold in "Fazogli" in "Sasso" .(Cosmas) used to exchange gold by salt , iron and meat .the

natives gave their local gold instead 3.

1\ Kirwan, L.P, "the Christian"., p,169, Pankhurst, R., OP.Cit., pp 402-5 , Appendix B.,
2\ Munro-hay, S.,"The Forgen Trade of the Aksumite Port of Adulis”, Azania, (
Nairobi,1982) , p. lll , pankhurst, R., OP. Cit., pp .31-33, 402-4 . 424.

3\ Tamarat, T.,"A short Notes on the Traditions of pagan Resistance to Ethiopian Church,
JES Vol .X. Nol (1972), Idem., "Ethiopia the Red Sea and the Horn ", In Cambridge
History of Africa 1050-1600, Vol.3 (London 1977) pp. 112-118.
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3-lvory:-

It was one of the most important Nubians exported goods inspite of Aksum taxis to
bring it to (Adulis ) the port .lvory was the best meroetic trade, because of it's prafits
especially to eastern Assia, to bring by it prices the Chinese silk to the Romans through
Aksum .It was €also an important trade to the ports of the south east of 'Adulis' .

They brought it from 'ceyeroum' sennar across 'koloe' the first market of ivory.
Grory shared in many world industry during old times also others handworks of ancient
world?® .

4) Iron: - "Belliny" mentioned bars of Iron with copper for
Weapon industry.

Iron industry took a great part in the history of the meroetic civilization .They
surrounded that by serenity because of the industry of weapons .They built the stoves
near the temples.

Because of shortage of coins during Aksum period they used iron coins instead of
gold and other metals2.

5) Others different exported goods:-

Meroe shared in the world commercial activities with precious stones and
diamonds, gold, slaves, ostrich feathers Rhinosores horns and cotton. In ancient writing
and drawings they did not mention cotton , but Aksum king "Ezan"drew it in his
drawings during his attack to the Nubian districts .He saw that it was one of the reasons
which strengthend the Meroetic economics .Some thought it was the bridge which
connected the nile basin with India the real land of the plant .

Imported goods to the Nile basin:-

The imported goods generally well manufactured , luxurious and expensive ,It

volumes never equaled the exported gods , but they brought it to the kingdom and it
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expressed the good standard of living of the meroetic individuals .In this book they
mentioned clock, threads ,Indian kitten and tools. Also metal tools, bronze, silvery
things and statues and hilinistic prizes?.

Oil, paraffins and sandul wood all came from the meditranian countries especially Syria
Palestine, and other countries up to Greece land and all these goods transported through
Egypt=.

With exception of the goods which would be brought by the Indian navy to Aksum and
be exchanged by the meroetic productions . Indian goods consisted of paper, paraffins ,
medical grass and Indian swords and spears3.

Means of transport:-

The Meroetic people used animals especially elephant for transporting goods inside
the hinterland or outland . The caravans took roads along the Nile the cient road to the
north, to eastern directions the quick current prevented them also the great slope of the
mountains, but both of that dilnat prevent the Meroetic people from Aksum through the
mentioned netroads and the important one which extend from "Wad-Bnaga" to
"Kassala " then across the "Butanna meadows" across the "“Takaz river" of Bara up to
Aksum . Then to "koloe™" .All these roads
Served the Meroetic people, culturally, economically to extend. Meroetic civilization to

east and west of ancient world4.

The system of the commercial exchange:-

1\ Sergew, H.S. OP.Cit., pp 71, 73-4, 84-5 Munro-Hay .S.Op .Cit, pp 110,114-115.
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It was a system of exchangement between the people also between the two
kingdoms, because of the unexcited coin-system 1. This system known up to the sixteen
century 2with ecception of late Askum kingdom which used iron coins.

The Aksum coins was printed by Grece and Abyssinian during the third century,
but generally the two systems were used together (coins and exchangement), that appeared
by using iron and salt inside the hinterlands.

The appearance of Islam at the beginning of the seventh century after birth in the
Arabian peninsula formed the new special relations instead of the commercial relations
between Arabs and Ethiopia .

These relations and friendship returned to the time of prophet Mohammad and the
migration of the first Muslims to Ethiopi during the time of ((Almagrashy)) who received
them generously and kindly in spite of the geography of the land and it's culture and the

poverty of it's mountains.

These relations together with the political, cultural and commercial circumstances of
Ethiopia prevented and delayed the Islamic invading to Ethiopia , but Islam expanded by

1\ Adams, W.Y., Nubia Corridor to Africa, First Published, (London, 1977), pp.184,
188,241.
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trade through western coast of the red sea and the great numbers of scientists and
propagators and the development of the Islamic empire, also the establishment of Islamic
commercial centers in (Masaua, Zeeleg, and Magadishu besides the Christian kingdom in
Ethiopia and it's internal weak circumstances?, led to the spreading of Islam in Ethiopia .

The first Islamic kingdom in Ethiopia related to (Shawa) Islamic kingdom in the
middle province of the land. This Islamic kingdom founded by (Wad-lbn-Hisham-
Almagozoomy)?.

At the beginning of the twelfth century Islam spreaded from "Dahlik Fiord" near
(Masawa) across the Somalian coast up to the neighboring northern tribes (Beijja) and
(Gabarta).

Along the coast and the middle land raised many Islamic kingdoms also between the
inland and the red sea .They had different economical important positions according to
the writing of the Arabian historian "Galgashandy"”. These Islamic kingdoms in the
African horn fought against Christian's central kingdom from the beginning of the
second half of the thirteenth century to the first half of the sixteenth century till it
reached its zenith by the invading of "Imam Ahmed Ibrahim Harran" in the year 1537.

Conclusion:

The examined period analyzes the relation between the Meroitic and Asumtic kingdom in
the Nile Basin aria. Hence the development of the commercial relations between the two
African kingdoms and the role played by their actives and connections towards Assia and
the others commercial center son the over Seas. The research illustrated the exported
commercial codes dominant and the imported ones, the means of transport as well as the

means exchange, and their reflections in the hinterland and beyond the border of the two
Monarchs.
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Introduction

Brucellosis (Bangs disease, contagious abortion) is an important zoonotic disease
caused by six species of the genus Brucella, namely: B. neotamae, B. suis, B. canis, B.
abortus, B. ovis and B. melitensis. The last three species involved in cattle, sheep and goats
brucellosis respectively (Fraser et al., 2003).

The Brucellae are primarily animal pathogens. Cattle, sheep, goats and pigs are
particularly affected and they are the main source of human infection (undulant fever).
Brucellosis is considered as a disease with important effect on both public and animal
health (Norello, 2004). In cattle, goats and sheep Brucella is responsible for primary
infection in the form of contagious abortion. The inflammatory response affecting
reticuloendothelial system and placenta during pregnancy and culminating in the death of
the fetus. When the disease established in the herd, however, it gives rise to chronic low-
grade form infection and latent form, which can be detected only by serological methods
(Smits et al., 1999).

Serological tests are quite suitable for diagnosing brucellosis indirectly.
Demonstration of Brucella antibodies is commonly seeked in materials such as serum,
milk and vaginal discharge (Azimum, 2007). Brucella Bacteria contain in their outer
membrane antigens reactive in serology. These antigens are immuno-dominout and in their
nature represent smooth-lipo polysaccharied (S-LPS). Most tests detect this type of
antigens which are equally sensitive and adequate for the diagnosis of B. abortus infection
in cattle and B. meltensis in small ruminants (Waynant et al., 1997). The present work
studied seroprevalence of Brucellosis in three mentioned species of animals in Atbara and
Eddamer localities, River Nile State.

Materials and methods
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Samples collection:

A total of 300 serum samples were collected from cattle, sheep and goats in Atbara
and Eddamer localitiess (100 for each species) .All samples were collected from
unvaccinated animals with different sexes and ages .

In Atbara , samples were collected from food security a scheme , Elmorada and
Gazira Nawawy . While Eddamer's samples were collected from Eddamer Market and
Eddamer private pens (table, 1).

Blood collected from the jugular vein of animals in plain vacutainer tubes and then
allowed to clot overnight at room temperature. Clotted blood was centrifuged at 3000
r.p.m. for 10 min. and separated sera stored in ice champers at 20°C till used (Ibrahim et
al.,2002).

Table (1): Samples size versus localities:

locality cattle Goats sheep

male Female Male Female male Female
Food security (Atbara) 7 19 7 23 30 18
Nawawy (Atbara) 5 11 - 12 - 18
Morada (Atbara) - 7 10 5 8 -
Eddamer pens 27 10 11 20 10 11
Eddamer Market - 14 12 - - 5

Laboratory examination:

All samples were screened for brucellosis by Rose Bengal Plate Test (RBPT) in
Atbara Veterinary Research Laboratory and then positive samples confirmed by
Serum Agglutination Test (SAT) in Soba, Central Veterinary Research Laboratory.
Samples subjected to RBPT using Rose Bengal antigen buffered to 3.65 = 0.05 pH.
Positive samples were confirmed by SAT using B. abortus antigen 99 with the
addition of EDTA according to Nasir et al.,(2005) .

.Results

The results summarized in table No.(2) and No. (3) respectively. Data analysis
showed 10.2% prevalence rate of brucellosis in cattle at Atbara area and 5% prevalence
rate of the total of cattle in whole studied area , while in sheep and goats all tested samples
revealed negative results. regarding sex factor, disease prevalence occurs only in cows
with a rate of 7.57%, while in bulls was zero % . The overall prevalence rate among
studied groups of animals was 1.7% in the whole studied area and 2.6% in Atbara area.
All samples collected from Eddamer area showed negative results.
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Table No. (2) Prevalence rate (%) among targetanimals in both areas with overall
prevalence rate.

Animal Area o
species Atbara +ve % Eddamer +ve % Total - +ve %
Cattle 49 5 10.2 51 0 0 100 5 5
Sheep 74 0 0 26 0 0 100 0 0
Goats 57 0 0 43 0 0 100 0 0
overall 180 5 2.8 120 0 0 300 5 1.7
Table No. (3) ) Prevalence of brucelloseis according to sex

Animals Female % Males %

Cattle 61 7.57 39 0

Sheep 52 0 48 0

Goats 60 0 40 0

Discussion

The overall seroprevalence of brucellosis in cattle was (5%) which is higher than
the overall seroprevalence of brucellosis (2%) reported by (Amin et al.,2005) also
3.14% reported by Drawish and Benkirane (2001). It is in agreement with (Rahman et al.,
2006) hwo reported seroprevalence rate in cattle 2.4% by other vision seroprevalence of
brucellosis in cattle was found higher in females (7.57%) than in males (0%). This result
was similar to the result recorded by Sharma et al.,(2003) in this research brucellosis is
not spread as endemic disease in this state but few cases indicate that brucellosis is still
representing a big problem that affect the domestic animals , that agreed with Damir et
al., (1984) who examined 740 camels in eastern, western and central Sudan.

Undetectable prevalence for the disease in Eddamer area may be attributed to the
proportionally negative response to the animal breeds improvement projects in the area.

Interferon which secreted by the fetus masks the antibodies from the first trimester
of pregnancy up to three weeks post parturition or abortion (Bekele et al., 2000).. So,
infected pregnant females may reveal false negative results. That may explain the lower
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prevalence detected in females, as the pregnancy status was not detected in examined
animals.
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Abstract

The present work was carried out on bovine and small ruminants (sheep and goats)
brucellosis in Atbara and Eddamer localities, River Nile State. A total of three hundred
serum samples collected from animals by one hundred each species. All samples were
subjected to Rose Bengal Plate test (RBPT) for detection of Brucella species antibodies.
Reactive samples were retested for confirmation using serum agglutination test (SAT). The
overall prevalence rate was 1.7%, of which 10.2%) prevalence was among cattle in Atbara
area. All ovine and caprine samples were non-reactive. On the other hand, all bovine,
carpine and ovine sera collected from Eddamer area were serologically negative. All
reactive samples exhibited strong positive reaction when tested using SAT.

Although the overall prevalence rate of cattle brucellosis detected in the
presentstudy is nothigh, butitindicates an increasingevidence
simultaneously with the policy of admission of animal productionin
irrigated schemes. Thatshould be limited with suitable control methods to
minimize and eradicate the disease in the State herd.
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A comparative study betweensoil chemical properties before and after leaching of
salts by irrigation water and tillage treatments in a calcareoussoil
Salah Abdel Rahman Salih' , Abdel Moneim Elamin Mohamed?, Mohamed Abdel

Mahmoud Elsheikh?® and Abdel Rahman Mohamed Nour*
Abstract: The research was conducted during two summer seasons of 2009 and 2010 at
the Demonstration Farm of the Faculty of Agricultural Technology and Fish Science,
University of Neelain, to determine the different between some chemical composition of
the soil before and after leaching of salts by irrigation water quantities and tillage
treatments. The two water quantities used were crop water requirement + 10% or 20% of
the crop water requirement as a leaching fraction. Four tillage treatments namely, disc
plow, chisel plow, disc harrow and zero tillage were used. The variables compared were
pH, sodium adsorptionratio (SAR), electrical conductivity (ECe) and calcium carbonate
(CaCQO3). The results indicated that pH and CaCO3 increased but SAR and ECe decreased
during the two seasons.
Key wards: leaching salts, irrigation, tillage, calcareous soil, sodium adsorption ratio,
electrical conductivity.
Introduction: In arid and semiarid regions of the world, salinity and sodicity is a
permanent problem inherited due to climatic conditions, high temperature and low rainfall

(Zaka et al., 2005). The pH of a soil refers to how acid or alkaline the soil

Lpresent address: Department of Agricultural Engineering, Faculty of Agricultural Technology and Fish
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2 present address: Department of Agricultural Engineering, Faculty of Agriculture, University of
Khartoum.

3present address: Department of Agricultural Engineering, Faculty of Agricultural Technology and Fish
Science, University of Neelain.
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Science, University of Neelain.

iIs. pH value represents the concentration of hydrogen ions (H*). It is the logarithm of the
reciprocal of the hydrogen ion concentration. A value of pH below 7 indicates acidic
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character, pH value more than 7 is indicative of alkaline character, while pH of 7 is neutral
(Varshney et al., 1983).The availability of nutrients is directly affected by soil pH. If the
soil's pH is too high or too low, some nutrients

become insoluble, limiting the availability of these nutrients to the plant rootsystem
(Michael, 1978). Some factors, including soil type and organic matter, affect the amount of
materials needed to change soil pH. Fertilizers and rain affect soil pH. Organic matter, soil
texture, and soil microorganisms, are a few other factors that affect soil pH. Agricultural
limestone normally is used to increase the soil's pH. Sulfur is normally used to lower the
soil pH. But fertilizer and water normally change the soil pH more rapidly (Bresler et al,
1982). Soil pH is one of the most important measurements of soil fertility. It indicates
whether a soil could contain toxic levels of aluminum and manganese, whether it may be
low in bases such as calcium and magnesium, and therefore lime is needed (Zaka et al.,
2005).

Soil salinity is usually measured and expressed on the basis of the electrical conductivity
of the saturation extract of the soil (EC). The EC is defined as the electrical conductivity of
the soil water solution after the addition of a sufficient amount of distilled water to bring
the soil water content to saturation (FAO, 1998). Electrical conductivity is expressed in
decisiemens per meter (ds m1). It is well established that soil salinity does not reduce crop
yield significantly until a threshold value of EC is reached. Beyond this value, yield
decreases almost linearly as salinity increases (Ragab, 1996). For purposes of definition,
saline soils are those which have an electrical conductivity of the saturation soil extract of
more than 4 ds/mat 25°C. This value is generally used the world over although the
terminology committee of the Soil Science Society of America has lowered the boundary
between saline and non-saline soils to 2 ds/m in the saturation extract. Sodium levels in
soil are often reported as the sodium adsorption ratio (SAR). This is a ratio of the amount
of cationic (positive) charge contributed to a soil by sodium, to that contributed by calcium

and magnesium.
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The SAR is determined from a water extract of a saturated soil paste. SAR value below 13
is desirable. If the SAR is above 13, sodium can cause soil structure deterioration and
water infiltration problems. Sensitive plants may show injury or poor growth at even lower
levels of sodium (Davis et al., 2003). Yadav and Girdhar (1981) reported increased
dispersion of clay particles and reduced hydraulic conductivity when the Mg/Ca ratio was
increased at a given SAR and electrolyte concentration. A better understanding of the role
of magnesium in relation to other ions will provide more sound criteria for judging the
suitability of different water for irrigation under different soil and agro climatic condition.
Methodology: The experiment was conducted at the Demonstration Farm of the Faculty
of Agricultural Technology and Fish Science, University of Neelain during 2009 and 2010
seasons. Average temperature was 29.9C° for the two seasons. The treatments were
compared in complete randomized block design replicated three times. Soil samples were
augured from each plot at three depths, 0 — 30, 30 — 60 and 60 -90cm before sowing and
after harvesting. Samples were taken to the laboratory in a plastic tray for air-drying. The
pH of the soil was potentiometrically measured in the supernatant of a 1:2.5 soil: liquid
mixture. The apparatus used was pH meter with glass-calomel electrode with buffer
solutions, pH 4.00, 7.00 and 9.00. Electrical conductivity was measured in the saturation
extract using a conductivity bridge Model 4460 mentioned by Hach (1962). Sodium
adsorption ratio (SAR) was determined by first extracting the ions from the soil into
solution then analyzed to determine concentrations of the selected ions. Na*, Ca?*, and
Mg?* concentrations were commonly determined using atomic absorption spectrometry

(AA). Percent calcium carbonate (CaCO3%) was measured using acid neutralization
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method cited by Page et al., (1982). The samples were treated with dilute acid and the
residual acid (not consumed by carbonate) was titrated.

Results and Discussion: Tables (1), (2) and (3) shows a comparison between soil pH
before cultivation and after harvesting as affected by soil depths, tillage treatments and
irrigation water quantities during 2009 and 2010 seasons. A significant difference (P <
0.01) level in which, pH values were significantly higher after harvesting than before
cultivation. The increases in pH values may be due to the large amount of free carbonates
which resisted any decline in soil pH as mentioned by Van Hoor and Gran Alphen (2006).
Leaching may also result in a slight increase in soil pH due to lowering of salt
concentration as mentioned by FAO (1988). Also increase in pH may be due to the
reaction of sodium-carbonate with water to produce carbon-dioxide (CO, ), escaping as a

gas and sodium-hydroxide (Na+OH'), which is alkaline and gives high pH values.

Tables (4), (5) and (6) show a comparison between soil SAR before cultivation and after
harvesting as affected by soil depths, water quantities and tillage treatments during 2009
and 2010 seasons. As for the effect of soil depths, analysis of variance showed a highly
significant difference for all depths during 2009 season and a significant difference at (P <
0.05) level during 2010 season, in which SAR before cultivation showed higher values
than SAR after harvest. This was the result of leaching of salts by water. As for the effect
of water quantities there was a highly significant difference (P <0.01) for the two water
quantities during the two seasons. This means that both leaching fractions gave the same
result with respect to leaching of salts. As for the effect of tillage treatments there was a
highly significant difference (P < 0.01) for all tillage treatments during 2009 season. While
for 2010 season, disc harrow showed a highly significant difference (P < 0.01) and disc
plow showed a significant difference (P < 0.05). The rate of decrease in SAR was greater
in the upper soil layer than at lower depths. This pattern was attributed to the decreasing

Ca?*: Na* ratio in the soil solution as it moved down the profile displacing exchangeable
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Na+ as mentioned by Hussain et al. (2001). Deep ploughing has been reported to be a
useful practice for improving sodic soils with hardpans or dense clay subsoil layers
(Rasmussen et al., 1972). The success of deep ploughing chiefly depends on the mixing of
low-clay calcareous or gypsiferous subsoil material with high-clay B horizon material to
provide a more favorable physical matrix for water movement and root penetration and to
provide a source of calcium for replacement of exchangeable sodium in the profile.
Tables 7, 8 and 9 show soil ECe before cultivation and after harvesting as affected by soil
depths, water quantities and tillage treatments during 2009 and 2010 seasons. Analysis of
variance showed a highly significant difference (P < 0.01) for the three depths, the two
water quantities and the four tillage treatments during 2009 and 2010 seasons, in which,
ECe values before cultivation were higher than after harvesting. This was the result of
leaching of salts by water down the soil profile as the leaching fraction decreased as
mention above by Ayers and Westcot (1994). Also Miyamoto et al., (1986) mentioned that
the key to controlling soil salinity is adequate soil drainage which allows salts to be
leached below the root zone. He continues that, there are no amendments that can directly
control soil salinity, some amendments can improve soil drainage, and indirectly help
control soil salinity by improving conditions for leaching salts. Maintaining soil drainage
and providing good irrigation management are the factors under the grower’s control that
can help control soil salinity.

Tables 10, 11 and 12 show soil CaCO3% before cultivation and after harvesting as
affected by soil depths, irrigation water quantities and tillage treatments during 2009 and
2010 seasons. Analysis of variance showed a highly significant difference (P < 0.01) for
all depths during 2009 season and 30 — 60 and 60 — 90cm during 2010 season and (P <
0.05) for 0 — 30cm during 2010 season. These results indicated that salt was leached from
the upper layer to the lower ones. Reeve and Fireman (1967) mentioned that when water
applied is sufficient, some soluble salts are dissolved and carried further down the soil
profile. Effect of irrigation water quantities on CaCO3% gave a highly significant
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difference (P < 0.01) in both seasons. Rhoades et al., (1973), reported that salt
concentration in soil is affected by the composition of irrigation water, the leaching
fraction, and soil properties such as texture and porosity. CaCO3% before cultivation and
after harvesting as affected by tillage treatments show a highly significant difference (P <
0.01) during 2009 season for all the tillage treatments. Whereas during 2010 season, there
was a highly significant difference (P < 0.01) for chisel plow and disc harrow, significant
difference (P < 0.05) for disc harrow but no significant difference was found for zero
tillage. For all these, CaCo03% after harvesting showed higher values over CaC0O3% before
cultivation this may be due to the increase in pH and alkalinity. Various means have been
suggested and devised for mechanical mixing to radically alter soil profile conditions. At
the present time, deep plowing is the most practical means of significantly and
economically modifying adverse soil profile conditions on a large scale as mentioned by
Sandoval and Reichman (1971). The success of deep plowing depends on the mixing of
low-clay calcareous or gypsiferous subsoil material with high-clay, B-horizon material to
provide a more favorable physical matrix for soil water movement (physical reclamation)
and to provide a source of calcium for replacement of exchangeable sodium in the profile
(chemical reclamation) as mentioned by Rasmussen et al.,(1972).

Table (1) Comparison between pH before cultivation and after harvesting as affected
by soil depths
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a- 2009

Depths (cm) pH df| SE=z Level of

significance
before after

cultivation | harvesting

0-30 7.82b 8.81a 14 0.02 foled

30 - 60 7.80b 8.89a 14 0.02 fole

60 - 90 7.83b 8.86a 14 0.01 *k

Overall depth 7.82b 8.85a 46 0.004 **
b- 2010

Depths (cm) pH df| SE= Level of

before after significance

cultivation | harvesting

0-30 8.89b 9.31a 14 0.03 **

30 - 60 8.88b 9.28a 14 0.02 **

60 - 90 8.84b 9.24a 14 0.02 **

Overall depth 8.87b 9.28a 46 0.01 *x

# Means in the same row with similar letters are not significantly different at P < 0.05 level of probability

according to DNMRT.
**: Significant at 0.01 level of probability.

Table (2) Comparison between pH before cultivation and after harvesting as affected

by water quantities
a- 2009
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Water quantities pH dff SE=z Level of
before after significance

cultivation | harvesting
CWR+ 10% L.F. 7.82b 8.80a 22 0.01 *k
CWR+ 20% L.F. 7.82b 8.87a 22 0.01 *k
Overall water 7.82b 8.85a 46 0.004 **
Water quantities pH df| SE= Level of
before after significance

cultivation | harvesting
CWR+ 10% L.F. 8.87b 9.30a 22 0.01 *k
CWR+ 20% L.F. 8.88b 9.26a 22 0.02 *k
Overall water 8.88b 9.28a 46 0.007 **

# Means in the same row with similar letters are not significantly

level of probability according to DNMRT.

**: Significant at 0.01 level of probability

b- 2010

different at P < 0.05

Table (3) Comparison between pH before cultivation and after harvesting as affected

by tillage treatments
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a- 2009

Tillage

pH

d.f

SE+

Level of




treatments before after significance
cultivation | harvesting
Zero tillage 7.81b 8.88a 10 0.01 **
Disc plow 7.78b 8.90a 10 0.02 *x
Chisel plow 7.88b 8.87a 10 0.009 *x
Harrow 7.80b 8.74a 10( 0.021 *x
Overall tillage 7.82b 8.85a 46 0.004 **
b- 2010
Tillage pH df| SE=zx Level of
treatments before after significance
cultivation | harvesting
Zero tillage 8.87b 9.29a 10 0.03 *x
Disc plow 8.91b 9.19a 10 0.03 *x
Chisel plow 8.79b 9.32a 10 0.03 **
Harrow 8.92b 9.31a 10 0.03 **
Overall tillage 8.87b 9.28a 46 0.03 *x

# Means in the same row with similar letters are not significantly different at P < 0.05 level of probability

according to DNMRT.
**: Significant at 0.01 level of probability.

Table (4) Comparisonbetween SAR before cultivation and after harvesting as

affected by soil depths
a- 2009

Depths (cm) SAR df| SE= Level of
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# Means in t
DNMRT.

before after significance

cultivation harvesting
0-30 3.54a 2.60b 14 0.16 e
30-60 4.47a 3.31b 14 0.22 e
60 - 90 7.05a 3.54b 14 0.37 e
Overall depth 5.02a 3.15b 46 0.20 *x
SAR df| SE=+ Level of
before after significance

Depths (cm) cultivation harvesting
0-30 2.46a 2.12b 14 0.15 *
30-60 3.19a 2.96b 14 0.10 *
60 - 90 3.28a 2.96b 14 0.12 *
Overall depth 2.98a 2.68b 46 0.04 *x

*: Significant at 0.05 level of probability.

**: Significant at 0.01 level of probability.

he same row with similar letters are not significantly different at P < 0.05 level of probability

b- 2010

according to

Table (5) Comparison between SAR before cultivation and after harvesting as
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affected by water quantities

a- 2009
Water quantities SAR df| SE=z Level of
before after significance
cultivation harvesting
+ 0 .
CWhe 10% LF 4.28a 2.48b 22 0.17 fala
CWR+ 20% L.F. 5.76a 3.82b 22 0.20 *x
Overall water 5.02a 3.15b 46 0.09 **
Water quantities SAR df| SE=z Level of
before after significance
cultivation harvesting
0
CWR+10% LF. 2.55a 222b| 22| 007 xx
WR+ 20% L.F.
¢ 0% 3.41a 3.14b 22 0.07 il
[
Overall water 2.98a 2680| 46|  0.04 o

# Means in the same row with similar letters are not significantly different
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**: Significant at 0.01 level of probability.

b- 2010

at P <0.05 level of



Table(6) Comparison between SAR

affected by tillage treatment

n.s: not significant

before cultivation and

after harvesting as

Tillage SAR df| SEzx Level of
treatments before after significance
cultivation harvesting
Zero tillage 6.08a 349b | 10| O0.47 *x
Disc plow 6.01a 290b| 10| 0.48 **
Chisel plow 3.29 3.14b| 10| 0.22 *x
Harrow 4.70a 3.12b| 10| 0.37 **
Overall tillage 5.02a 3.15b| 46| 0.40 **
Tillage SAR
treatments
before after Level of
cultivation harvesting| d.f| S.E x| significance
Zero tillage 2.88a 263a| 10| 0.22 n.s
Disc plow 3.00a 252b| 10| 0.17 *
Chisel plow 2.78a 2.82a| 10| 0.20 n.s
Harrow 3.25a 2.76b| 10| 0.14 e
Overall tillage 2.98a 2.68b| 46| 0.04 **

a- 2009

b- 2010

*: Significant at 0.05 level of probability **: Significant at 0.01 level of probability.

# Means in the same row with similar letters are not significantly different at P < 0.05 level of probability

according to DNMRT.
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Table (7): Comparisonbetween ECe before cultivation and after harvesting as

affected by soil depths

ECe df| SE=z Level of
before after significance
Depths (cm) | cultivation | harvesting
**
0-30 1.06a 0.88b 14 0.02
**
30 - 60 1.51a 1.09b 14 0.07
**
60 - 90 2.04a 1.19b 14 0.09
1.54 1.05b 46 0.02 *x
Overall depth a
Depths (cm) ECe df| SE= Level of
before after significance
cultivation | harvesting
0-30 0.97a 0.87b 14 0.01 *k
30 - 60 1.19a 1.03b 14 0.02 *k
60 - 90 1.27a 1.04b 14 0.04 *k
Overall depth 1.14a 0.98b 46 0.01 **

a- 2009

b- 2010

# Means in the same row with similar letters are not significantly different at P < 0.05 level of probability

according to DNMRT.

**: Significant at 0.01 level of probability.

179



Table (8): Comparisonbetween ECe before cultivation and after harvesting as

affected by water quantities.

Water quantities ECe df| SE=x Level of
before after significance

cultivation | harvestin

g
CWR+ 10% L.F. 1.43a 1.04b 22| 0.05 **
CWR+ 20% L.F. 1.65a 1.06b 22| 0.05 *x
Overall water 1.54a 1.05b 46| 0.02 **
Water quantities ECe df| SEzx Level of
before after significance

cultivation | harvesting
CWR+ 10% L.F. 1.14a 0.99b 22| 0.02 fole
CWR+ 20% L.F. 1.14a 0.96b 22| 0.02 fole
Overall water 1.14a 0.98b 46| 0.01 **

a- 2009

b- 2010

# Means in the same row with similar letters are not significantly different at P < 0.05 level of probability
according to DNMRT.

**: Significant at 0.01 level of probability.
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Table (9): Comparisonbetween ECe before cultivation and after harvesting as

affected by tillage’s.

Tillage ECe df| SE= Level of
treatments before after significance
cultivation | harvesting
. 1.62a 1.08b 10 0.10 **
Zero tillage
. 1.73a 1.02b 10 0.12 **
Disc plow
1.02 1. 1 .04 .
Chisel plow 02a 05a 0 0.0 n.s
1.77a 1.05b 10 0.10 wx
Harrow
154 1. 4 .02 x
Overall tillage >4 05 6 00
Tillage ECe df| SE=+ Level of
treatments before after significance
cultivation | harvesting
Zero tillage 1.25a 1.10b 10 0.04 e
Disc plow 1.12a 0.92b 10 0.05 **
Chisel plow 1.11a 0.94b 10 0.03 **
Harrow 1.09a 0.96b 10 0.03 e
Overall tillage 1.14a 0.98b 46 0.01 *x

a- 2009

b- 2010

# Means in the same row with similar letters are not significantly different at P < 0.05 level of probability

according to DNMRT. n.s: not significant

**: Significant at 0.01 level of probability.
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Table 10 CaCO3% before cultivation and after harvesting as affected by soil depths

a- season 2009

Depths (cm) CaCO3 % df| SE= Level of
before after significance

cultivation | harvesting
0-30 2.67b 6.57a 14 0.07 *x
30-60 2.87b 6.65a 14 0.07 *k
60 - 90 2.75b 6.48a 14 0.06 *k
Overall depth 2.76b 6.57a 46 0.02 **

b- season 2010

Depths (cm) CaCO3 % df| SE=# Level of
before after significance

cultivation | harvesting
0-30 6.45b 6.63a 14 0.06 *
30-60 6.64b 7.02a 14 0.04 **
60 - 90 6.84b 7.26a 14 0.03 **
Overall depth 6.64b 6.97a 46 0.02 *x

# Means in the same row with similar letters are not significantly different at the prescribed level of
probability according to DNMRT.

*: Significant at P < 0.05 level of probability.

**: Significant at P < 0.01 level of probability.

Table 11 CaCO3% before cultivation and after harvesting as affected by water

quantities
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a- season 2009

b- season 2010

Water guantities CaCO3 % df| SE=+ Level of
before after significance
cultivation | harvesting
CWR+ 10% L.F.
2.63b 6.80a 22 0.03 bl
WR+ 20% L.F.
¢ 0% 2.90b 6.34a 22 0.04 bl
Overall water 2.72b 657a| 46| 0.02 =
Water quantities CaCO3 % df| SE=+ Level of
before after significance
cultivation | harvesting
+ 0 .
CWh 10% LF 6.75b 6.96a 22 0.04 *k
+ 0 .
CWh 20% LF 6.54b 6.97a 22 0.03 *k
Overall water 6.65b 6.97a| 46| 002 =

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

probability according to DNMRT.

**: Significant at P < 0.01 level of probability.

Table 12 CaCO3% before cultivation and after harvesting as affected by tillage

treatments
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a- season 2009

Tillage CaCO3 % df| SE=z Level of
treatment before after significance
cultivation harvesting
Zero tillage 2.83b 6.71a 10 0.09 **
Disc plow 2.57b 6.60a 10 0.10 **
Chisel plow 2.78b 6.50a 10 0.08 *x
Harrow 2.87b 6.48a 10 0.07 **
Overall tillage 2.76b 6.57a 46 0.08 **
b- season 2010
CaCO3 %
Tillage before Level of
treatment cultivation | after harvesting d.f| S.E x| significance
Zero tillage 6.82a 6.87a 10 0.09 n. s
Disc plow 6.64b 6.79%a 10 0.06 *
Chisel plow 6.53b 7.12a 10 0.07 *x
Harrow 6.59b 6.93a 10 0.06 xx
Overall tillage 6.65b 6.93a 46 0.02 **

** Means in the same row with similar letters are not significantly different at the prescribed level of
probability according to DNMRT.
n. s: Not sign, *: Significant at P <0.05 level of probability, **: Significant at P < 0.01 level of

probability.
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Abstract:

The research was conducted during two summer seasons of 2009 and 2010 at the
Demonstration Farm of the Faculty of Agricultural Technology and Fish Science,
University of Neelain, to determine the different between some chemical
composition of the soil before and after leaching of salts by irrigation water
quantities and tillage treatments. The two water quantities used were crop water
requirement + 10% or 20% of the crop water requirement as a leaching fraction.,
Four tillage treatments namely, disc plow, chisel plow, disc harrow and zero tillage
were used. The variables compared were pH, sodium adsorption ratio (SAR),
electrical conductivity (ECe) and calcium carbonate (CaCO3). The results indicated
that pH and CaCO3 increased but SAR and ECe decreased during the two seasons.
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Abstract

The effect of seedcoat powder and extracts of Acacia stenophylla were studied against
Macrophominaphaseolina, the causal pathogen of charcoal rot in common bean ,in
laboratory and pots trails compared to control and fungicide (Benlate ) and gave
significant difference ,When extract obtained from 1 gram of the powder was used per
100ml PDA , the colony diameter of the fungus was reduced to 1.817cm on the contrast to
the colony diameter in case of the check was 9 cm indicating no retardation of the myceial
radial growth .Growth of the fungus was inhibited when extracts from 2 grams of the
powder or more were used. Similar results were obtained when the same grams of powder
was added directly to the media. Results on disease incidence obtained when the soil was
treated with 20 gram of the powder or when the seeds were dressed with Benlate at 2g/kg
seeds were generally comparable .The maximum disease incidence (35% an average) was
recorded in season 2003/2004 in case of the two treatments as contrasted to nearly73%
incidence in the untreated control . Effects of the seed coat powder or extracts from the
powder on the rate of the radial growth of the fungus and disease incidence increased with
the amounts used in the culture medium and the soil respectively. Preliminary
photochemical screening of Acacia stenophylla seed coat extract was carried out. Results
indicated the presence of four chemical group’s viz. Triterpenes, Flavonoides, Saponins
and Tannins. More work will be carried out as to identify the different constituents in the
above mentioned chemical groups.

Introduction

Phaseolus vulgaris was grown in vast areas in both RiverNileState and KhartoumState.
Common bean is considered as the second important food legumes next to faba bean it is
also second to cereal in their importance as human food. It is subjected to several serious
diseases including dry rot (charcoal rot) which caused by Macrophominaphaseolina
(Tassi), an important fungal pathogen that limits production of many cool season food
legume crops. Chemical tested so far to control the charcoal rot on common bean such as
Benlate, Vitavax and Vincit gave protection against the disease only at early seedling stage
and the crop become infected later in the seedling or particularly at the flowering and
podding stages, therefore there is still a need for more potent fungicides and such situation
have lead to the search for save chemicals, particularly of plant origin. The objective of
this work is to study the possibility of using Acacia stenophylla seed coat powder in
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controlling the disease, as it proved affective against the pathogen according to the results
of some preliminary laboratory test.

Material and Methods
Preliminary Photochemical Screening for Acacia stenophylla seed Coat Extract

Photochemical screening was carried out at Medicinal and Aromatics Plant Research
Institute, the NationalCenter for Research (NCR), and KhartoumState. An amount of 10g of
seed coat powder were refluxed with 100ml of 80% ethanol (Et-OH) for 4h. The cool
solution was filtered and residues on filter paper were washed by adding enough volume of
ethanol (80%) until the final volume of the filtrate was100 ml. This prepared extract (PE) or

original dried powder was used to test the presence of the flowing chemical groups:

1-Unsaturated Sterols and Triterpenes
2- Tannins
3-Flavonoides
4-Saponins
5-Cyanogenic glycoside
6-Alkaloids

7-Anthraquinone
8-Cumarins

Investigation on the Effect of Water Extracts from Acaciastenophylla Seed Coat
Powder on Macrophominaphaseolina

Seed coat of Acacia stenophylla were collected, air dried and milled.
Eight weightsi.e.(0.1259,0.259,0.59,1.09,2.09,3.09,4.0g and 5.0g ) had
beentaken .Every dosewas putin 250 ml Erlnmeyer conical flask and 50m|
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sterile distil water was added and then the flasks were placed on a bench for
24hr.The concentration had been centrifuged (3500rpm); each extract was
added to PDA medium which was then reach up to 100 ml with distilled
water. Myceial disk (5mm in diameter) was placed on the surface of the
medium in each of 3- replication. Growth rate determined at 12/h intervals of
3- day by the average of two diameters at a right angle for each colony.

Investigation on the Effect of Acacia stenophylla Seed Coat Powder on
MacrophominaPhaseolina

Eight weights of Acacia stenophyllaseed coat powder in PDAmedium i.e. (0.125

g, 0.25¢g, 0.5g, 1.0g, 2.0g, 3.0g, 4.0g, and 5.0g) were tested against the pathogen in

Petri dished Myceial disk (5 mm in diameter) was placed on the surface of the

medium in each of 3- replication for each concentration. Growth rate per 12h was
determined by the average of two diameters at right angle for each colony.

Effect of Seed Coat Powder of Acacia stenophylla on Incidence of Charcoal Rot

The seed of Acacia stenophylla was air dried and milled. The powder
was then mixed with sterilized soil at 10 and 20g / kg soil. Sterilization of the
soil was carriedoutin an oven at 120c for 24h. After sterilization an amount
of 2kg of soil was putin each pot. Pots were arranged in an RCB design with
3-replication. Five seeds of R0O/21 common bean variety were sown in each
pot. Artificial inoculation was carried out. As controls seed were also sown
in soil untreated with the seed coat; treated with Benlate (2g/kg seed);
treated with seed coat with out inoculation with the pathogen or untreated
with seed coat and non-inoculated with the pathogen.

Results

Preliminary Photochemical Screening for Acacia stenophylla Seed Coat Extract

Based on the results of the chemical analysis the flowing groups were identified
l.e.Triterpenses, Flavonoides, Saponins and Tannins and all other tested groups gave
negative result

Investigation on the Effect of Acacia stenophyllaSeed Coat Extract and Powder on
Macrophominaphaseolina
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The growth of the fungus was reduced when it was treated with extracts obtained
from 0.125g up to 1g of seed coat powder. No growth was obtained when amount used in
extraction was 2.0g or more. Result obtained with the lowest amount used 0.125g were
comparable to those of the control. (Table 1 and 2)

Table (1)

Reduction of the Radial Mycelial Growth of Macrophominaphaseolina by extract from seed coat powder of

Acacia Stenophylla

Colony diameters (cm)

Amount of
powder (g) used Incubation period (day)
in extraction | 1 2 3 4 5 6
preparation
2.067a 4.27a 622 A 7.05a 8.22a 9.00a
Control 1.18a 3.62b 552 B 7.22 A 8.08 A 9.00 A
00c¢c 1.08¢ 163 C 192 B 273 B 275 B
0.125 0.0 0.0d 118 D 145 C 1.88 C 2.150C
0.0 0.0 098 E 130 C 147 D 1.82 D
0.25 0.0 0.0 0.0 0.0 00 | 00 E
0.0 0.0 F 0.0 0.0 0.0
05 0.0 0.0 0.0 0.0 0.0 0.0
0.0. 0.0 0.0 0.0 0.0 0.0
1.0 0.0
0.2
0.3
0.4
05
19.99 8.63 6.67 5.44 5.81 3.47
CV%
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Effect of Acacia stenophyila Seed Coat Powder Water Extracts on
Macrophomina phaseolinain PDA Medium

Colony Diameter/cm

Table (2)

Day1 Day-2

Day-3

TimeDay

Dayw4

Daw5

Daw8

I B Control Bg0.125 Oq025 Bg05

Bg! 852 Bc3 Ogs Iq5|

Reduction of the Radial Myceial Growth of Macrophominaphaseolina by

Seed Coat Powder of Acacia Stenophylla
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Colony diameters (cm)

Amount of
powder (Q) Incubation period (day)
used in 1 2 3 4 5 6

extraction

preparation
0.0 2.25 4.3 6.25 7.43 8.43 9.0
0.125 1.45 3.7 5.55 7.48 8.32 9.0
0.25 0.0 1.1 1.72 2.08 2.45 2.88
0.5 0.0 0.0 1.27 1.55 2.05 2.33
1.0 0.0 0.0 1.1 1.37 1.55 2.16
2.0 0.0 0.0 0.0 0.0 0.0 0.0
3.0 0.0 0.0 0.0 0.0 0.0 0.0
4.0 0.0 0.0 0.0 0.0 0.0 0.0
5.0 0.0 0.0 0.0 0.0 0.0 0.0
C.V% 18.29 | 7.30 7.10 6.20 5.22 3.31




Effect of Acacia stenophylla Seed Coat Powder on Macrophomina
phaseolina on PDA Medium
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Effectof Seed Coat Powder of Acacia stenophylla on Charcoal Rot Incidence

Results obtained were presented in table 3a and 3b for seasons 2002/2003 and
2003/2004 respectively.lt evident that seed coat powder decreased incidence as compared
to the control treatments. Results obtained two weeks after planting showed that the effects
of the two concentrations and the fungicide Benlate were similar. However, one week after
that analysis recorded significant differences between the two concentrations in the disease
incidence but both showed later similar results which did not differ significantly from
those obtained with fungicide.in general the higher concentration (20g/kg soil) gave the
pest results. Less disease incidence (0.57%) could be recorded in case of the three control
treatments compared to 30.78% recorded at pot planted with seed with out fungicide or
stenophylla.

Table 3
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Effectof Seed CoatPowder of Acacia Stenophylla on Charcoal Rot Incidence
(%) in Common Bean.

(a) Season 2002/2003
Treatment 10 g/kgsoil 20gm/kg Benlate 2 | Control Seed Seeds Seed
soil /kg seed tstnophyla | fungicide | with-

Weeks after out any +ES

sowing thing Cvs
2 13.1 0.58 17.7 60.0 0.57 0.57 0.57 125 | 9.43
3 35.0 0.57 17.7 60.0 0.57 0.57 0.57 | 87.7|5.35
4 35.0 17.7 17.7 68.1 0.57 0.57 0.57 58.8 | 4.40
5 50.8 30.8 39.2 72.3 0.57 0.57 0.57 | 24.0| 254
6 54.99 39.23 43.08 72.3 0.57 0.57 0.57 | 228 | 3.95

(b) Season2003/2004

193



10 g/kg soil | 20gm /kg | Benlate | Contr Seed Seeds Seed

Treatment soil 2 /kg ol +stnophyla| fungicide | without | Cvs 1SE
Weeks seed tﬁi”rg’g

after
sowing

2 0.57 0.57 0.57 9.23 9.23 0.57 17.9 64.39 | 2.01

3 35 9.23 0.57 26.56 9.23 0.57 179 | 52.64 | 4.25

4 35.0 9.23 9.23 19.23 17.7 0.57 19.72 | 51.62 | 6.22

5 43.08 17.7 17.7 50.77 17.7 0.57 30.78 | 39.82 | 7.32

6 46.92 17.9 17.9 50.77 17.92 9.23 30.78 | 18.36 | 7.96
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Effect of Seed Coat Powder of Acacia Stenophylla on
Charcoal Rot (2003/2004)

60

50 -
40 -
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Discussion

As shown in the results the crude water extract of Acacia stenophylla seed coat

powder caused retardation or even complete cessation of myceial growth of different
concentrations tested. This might be explained by presence in the extract of different
compounds, which are known to have inhibitory effects of the fungal growth. Chemical
analysis of the extract indicated the presence of Tannins, Triterpenes, Saponins, and
Flavonoides.Some of these compounds such, as Tannins are present in high concentration
in cells of young fresh leaves or seed and have been reported as responsible for the
resistance of young tissues to pathogenic microorganism (1). Tannins are also potent
protection denaturants and consequently act as enzyme inhibitor, antisporulants and mild
antibiotics. The possible increased in the level of Tannins in parenchymatic cells in
response to vascular invasion by microbial pathogens has been reported by (2). Performed
Saponins have antifungal membranolytic activity. Moreover, they can exclude fungal
pathogens, which lack the ability to synthesize saponinases, which break down the
Saponins and, therefore, protect the plant host from being infection (3). In foliage of
different Gossypium species pigment glands.Lysigenous glands —contain the Terpenoid
aldehyde gosspol and 15 additional Terpenoid and over 20 volatile terpenes in resistant
plant this glands release their contents into intercellular space in response to microbial
pathogen.Terpenoids also are exuded by roots and exudation increased by microbial
infection (4). Based on the results of the laboratory test these chemicals can be easily
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extracted by the water , therefore, it is expectable that the same compounds were resealed

by irrigation water and affected the growth of the pathogen, so the drop in disease

incidence as compared with control could attributed to the effect of the same chemical
commend on the pathogen.
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Abstract

A weed survey was carried out in seven hamlets namely: Eldoum Elawazma, El
Selaim basin, Elatroona, Irtidi, ElImasakeen, Kawa and Agja in Dongola area during
the winter season 02010 to determine the most common and prevalent weed species
associated with onion(Allium cepa L.) cultivation. A stratified random sampling
procedure was adopted, whereby each land was divided into fields of which 10 were
randomly selected. Number of individual weed species was defermined in 10
quadrates each 1 n¥. The field density, field frequency, field uniformity, relative field
density, relative field frequency, relative field uniformity and relative abundance of
the species were determined. Data revealed the presence of 34 species of annual and
perennial plants belonging to 18 families. The highest number of species occurred in
Agja whilst the lowest was recorded in Elatroona. C. dactylon, C. album, C.

rotundus, C. murale, S. arvensis, C. arvensis and E. colonawere weeds that occurred
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at high relative abundance. Species with moderate relative abundance included M.
palviflora, S. arundinaceum ,T. hamosa and E. rauwolfii. The other species exhibited

low to very low relative abundance and occurred in few hamlets.

Introduction

Onion (Amaryllidaceae) is the most important and popular vegetable crop in Sudan,
which is grown for its nutritive and economical values (Dafalla et al., 2009; Asim, 2007
and Nasr Eldin et al.,, 2003). It is produced by small farmers in the Sudan mostly
throughout the year. The annually cultivated area was estimated in 1999 as 61 thousand
hectares with total production of around one million tons of fresh bulbs. In recent years,
there is an increasing interest in the production of onion bulbs in larger areas for both the
traditional land then either for domestic markets or developing export business (Asim,

2007 and Ahmed, 2004).

The crop has an open canopy which makes it sensitive to weed competition during its
growth in the field that may takes 4-6 months according to the purpose of production
method. It suffers greatly from weed competition particularly in the early stage of growth.
Unrestricted weed growth may reduce onion bulb yield by > 70 % (Dafalla et al., 2009;
Asim, 2007 and Nasr Eldin et al.,2003). Weeds constitute a serious constraint to onion
production. They compete with it for available moisture, nutrients, sunlight and space and

directly cause reduce crop growth, quality and yield and indirectly interfere with the
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utilization of land and water resources and adversely affect human welfare (Hamada et al.,

2009; Mukhtar et al., 2007 and Nasr Eldin and Babiker, 2004).

The lack of past surveys or existing information regarding weed status in lands in
Dongla area necessitates undertaking weed surveys to enable generation of information on
the species, density and distribution of weeds. Data generated will help in understanding
the size and extent of the problems that may arise due to weeds and in developing
management practices. A weed survey was, therefore, conducted in different hamlets in
Dongla area to determine the most common and prevalent weed species associated with

onion production.

Materials and Methods

The study was conducted in Dongola area which is true desert with extremely high
temperatures and radiation in summer, low temperature in winter, scarce rainfall and high
wind speed. The mean maximum and minimum temperatures are 36.8 and 19.5°C,
respectively. The climate is hyper arid with a vapor pressure of only 10.8 mb and a relative
humidity of less than 20% (Osman, 2004). The soils of the hamlets are loamy, with 31.5%
sand, 46.5% silt and 22% clay (Hamada et al., 2009; Osman et al., 2005 and Ibrahim,

1987).

A weed survey was undertaken in farmers' fields in Eldoum Elawazma, El Selaim

basin, Elatroona, Irtidi, EImasakeen, Kawa and Agja hamlets 4 weeks after onion sowing
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in winter season 2010. This period coincided with weeds growth in the hamlets. A count
of weeds at this time may indicate the size and extent of weed populations. The survey was
undertaken by using the commonly accepted botanical survey methods to locate and
identify weeds present in the hamlets. The survey methods involved searching, identifying

and counting different weed species.

A stratified random sampling procedure as described by Thomas (1985) was adopted.
The surveyed area in each land was divided into fields of which 10 were randomly
selected. The number of individual weed species was determined in 10 quadrates each 1
m?2. Data was processed to indicate the distribution, field density, frequency, uniformity,
relative density, relative frequency, relative uniformity and relative abundance of the

species and it is summarized using the following quantitative measures:

Density (D) = number of individuals of a certain species (K)/mz2.

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

Total number of fields

Frequency (F) = Number of fields in which species (K) occurs X 100

Total number of fields

Uniformity (U) = Number of sampling locations in which species (K) occurs X 100
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Total number of samples
Relative mean field density for species K (RMFDk) =

Mean field density value for species K
X 100

Sum of mean field density values for all species
Relative frequency for species K (RFk) =

Frequency value for species K
X 100

Sum of frequency values for all species
Relative field uniformity for species K (RUk) =

Field uniformity value for species K
X 100

Sum of field uniformity values for all species

Relative abundance for species K (RAk) = RMFDk + RFx + RUk
Results and Discussion

Data revealed the presence of 34 species of annual and perennial plants belonging to
18 families (Table 1). Of these species, 28 were dicotyledonous and 6 were
monocotyledonous. The Families Poaceae, Chenopodiaceae, Cruciferae, Euphorbiaceae

and Amarnthaceae formed 28%, 17%, 17%, 17% and 17%, respectively, of the total
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number of species. The remaining weed species belonged to the other 13 families. The
highest number of species (20) occurred in Agja, followed by El Selaim basin (19), Irtidi
(18), Kawa (15), Eldoum Elawazma (14), Elmasakeen (14). whilst the lowest was recorded
in Elatroona (13). Of the 34 species recorded in the hamlets, each of 9 species (denoted by
* in Table 1) occurred in only one of the hamlets at very low density (0.03 — 0.60

plants/m?2) and are not considered in the analysis and presentation of the results.

C. dactylon, C. rotundus, S. arvensis and M. prviflora prevailed in all hamlets whilst
C. album, E. colona and E. sativa were present in all hamlets except only one hamlet.
Mean field density of C. dactylon ranged from 49.98 in Eldoum Elawazma to 135.96 in
Elmasakeen with mean 91.05 plants/m? (Table 2). Its occurrence at high density is
attributed to the counting method used where a stolon is considered an individual plant.
Mean field density (MFD) of C. album ranged from 0.00 in Elmasakeen to 193.72 in
Kawa with mean 86.56 plants /m2. MFD of C. rotundus ranged from 8.36 in Elatroona to
103.38 in Eldoum Elawazma with mean 69.14 plants /m2. MFD of C. murale ranged from
0.00 in Eldoum Elawazma and Elatroona to 153.72 in Elmasakeen with mean 54.77
plants /m2. MFD of S. arvensis ranged from 4.16 in Agja to 103.38 in Elatroona with
mean 45.41plants/m? (Table 2). MFD of C. arvensis ranged from 0.00 in Eldoum
Elawazma and Kawa to 146.76 in Agja with mean 43.19 plants/m?2 . MFD of E. colona
ranged from 0.00 in Elmasakeen to 86.28 in Elatroona with mean 36.42 plants/m2. MFD of

S. arundinaceum ranged from 0.00 in three hamlets to 108.80 in Kawa with mean 32.77
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plants /m2, T. hamosa was absent in four hamlets. Its maximum MFD (121.06) was
displayed in Eldoum Elawazma with mean 30.73 plants/m2. E. rauwolfii was present only
in Eldoum Elawazma and El Selaim basin. Its maximum MFD (102.32) was displayed in
El Selaim basin with mean 27.21 plants/m2. MFD of M. parviflora ranged from 4.04 in El
masakeen to 42.12 in Elatroona with mean 23.02 plants /m2. MFD of D. stramonium
ranged from 0.00 in 3 hamlets to 24.16 in Elmasakeen with mean 9.65 plants /m2. MFD
of E. sativa ranged from 0.00 in Irtidi to 28.50 in Eldoum Elawazma with mean 8.68
plants /m2. Other weed species occurred in few hamlets at very low MFD, which averaged

0.31 to 4.19 plants/m?2 (Table 2).

C. dactylon had a field frequency (FR) of 40 in Eldoum Elawazma and Kawa to 100
in Irtidi and Agja with mean 68.57% (Table 3). C. rotundus had a FR of 10 in Elatroona
and 90 in Eldoum Elawazma with mean 64.29%. C. album had a FR of 0.00 in
Elmasakeen and 100 in Kawa with mean 51.43%. The FR of S. arvensis ranged from 10 in
Irtidi and Agja to 80 in Elatroona with mean 38.57%. The FR of C. murale ranged from
0.00 in Eldoum Elawazma and Elatroona to 80 in EImasakeen with mean 34.29%. The
FR of M. prviflora ranged from 10 in Elmasakeen to 60 in Elatroona with mean 32.68%
(Table 3). The FR of C. arvensis ranged from 0 in Eldoum Elawazma and Kawa to 90 in
Agja with mean 31.43%. E. colona had a FR of 0 in EImasakeen and 60 in El Selaim basin
and Elatroona with mean 31.43%. The FR of S. arundinaceum ranged from 0 in 3 hamlets

to 80 in Kawa with mean 24.29%. The FR of T. hamosa ranged from O in 4 hamlets to 70
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in Eldoum Elawazma with mean 21.43%. E. rauwolfii was present only in Eldoum
Elawazma and El Selaim basin. Its maximum FR (80) was displayed in Eldoum Elawazma
with mean 21.43. D. stramonium had a FR of 0 in three hamlets and 30 also in other three
hamlets with mean 14.29%.The FR of E. sativa ranged from O in Irtidi to 20 in 3 hamlets
with mean 12.86%. Other weed species were observed in few hamlets at a very low FR

level (mean 2.86 — 11.43%) as shown in Table 3.

Field uniformity (FU) of C. dactylonranged from 32 in Eldoum Elawazma

and Kawa to 84 in Agja with mean 56.57 % (Table 4). FU of C. album ranged from

0 in Elmasakeento 100 in Kawa with mean48.29%. FU of C. rotundus ranged

from 8 in Elatroona to 68 in Eldoum Elawazma with mean47.43% (Table 4). FU of

C. murale ranged from 0 in Eldoum Elawazma and Elatroona fo 78 in ElImasakeen

with mean 30.57 %. FU of S. arvensis ranged from 6 in Agja fo 64 in Elatroona with

mean 30%. The average uniformity of C. arvensis was 25.71%. The highest field

uniformity (84 %) occurred in Agja whilst the lowest (0%) was displayed in Eldoum

Elawazmaand Kawa (Table 4). FU of E. colona ranged from 0 in ElImasakeen fo
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54 in Elatroona with mean 24.86 %. The mean uniformity of M. prviflora was

21.43%. The highest uniformity (48 %) occurred in Elatroona whilst the lowest (6 %)

was displayedin Elmasakeen (Table 4). FU of S. arundinaceum ranged from 0 in

Eldoum Elawazma, El Selaim basin and Agja to 68 in Kawa with mean 19.43%.

FU of T. hamosa ranged from 0 in four hamlets to 68 in Eldoum Elawazma with

mean 18.29%. The mean uniformity of E. rauwolfii was 16.29%. The highest

uniformity (60%) occurred in El Selaim basin whilst the lowest (0%) was displayed

in five hamlets (Table 4). Other weed species occurred at low uniformity (1.14 -

8.86%)as presentedin Table 4.

C. dactylon had the highest (15.49%) relative mean field density (RMFD) than any
of the other species. It was followed, in descending order, by C. album, C. rotundus, C.
murale, S. arvensis, C. arvensis, E. colona, S. arundinaceum , T. hamosa, E. rauwolfii
and M. palviflora which attained a RMFD of 14.76, 11.69, 9.25, 7.87, 7.15, 6.42, 5.61,
5.14, 4.79 and 3.94, respectively. Other weed species occurred at low RMFD (0.05 -

1.63%) (Table 5).
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Relative field frequency (RF) of individual species showed that C. dactylon was the
most frequent species (12.95). It was followed, in descending order, by C. rotundus, C.
album, S. arvensis, C. murale, M. prviflora, E. colona and C. arvensis which attained a RF
of 12.17, 9.69, 7.64, 6.45, 6.40, 6.09 and 5.86, respectively. Other weed species revealed

relative frequency less than 5 (Table 6).

The maximum field uniformity (RFU) (14.51) was achieved by C. dactylon. It was
followed, in descending order, by C. album, C. rotundus, C. murale, S. arvensis, C.
arvensis, E. colona, M. palviflora, S. arundinaceum, T. hamosa and E. rauwolfii which

ranged from 4 to 12.49. Other weed species displayed a RFU less than 3 (Table 7).

The important feature of this survey is the method of ranking species on their relative
abundance. The survey system provided quantitative comparison of the common species.
C. dactylon, C. album, C. rotundus, C. murale, S. arvensis, C. arvensis and E. colona
were weeds that ranked high in the survey. C. dactylon, C. rotundus and C. arvensis are
perennials that are difficult to control by hand weeding or herbicide application and
accordingly displayed high MFD, FR and FU. On the other hand, C. album, C. murale, S.
arvensis and E. colona are a cultivated small seeded crops that are easily disseminated in
the hamlets. Weed species with moderate relative abundance (RA) included M. palviflora,
S. arundinaceum, T. hamosa and E. rauwolfii. The other weed species exhibited low to
very low relative abundance (less than 7%) (Table 8).

Table 1. Scientific name, local name and family of weed species.
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Scientific name Local name Family
Cynodon dactylon (L.) pers. e Poaceae
Cyperus rotundus L. Baru Cyperaceae
Sorghum arundinaceum. (Dew.) Stapl. o= Poaceae
Amaranthus viridis L. 28 b gl Amaranthaceae
Echinochloa colona (L.) s Poaceae
Gynandropsis gynandra (L.) Briq. Al Capparisaceae
Convolvolus arvensis L. e Convolvulaceae
Solanum nigrum L. wll e Solanaceae
Chenopodium murale L. £l a5y 9,0 Chenopodiaceae
Chenopodium album L. Gl 890 Chenopodiaceae
Malva . palviflora L. 8w Malvaceae
Sinapis arvensis L. Aab Cruciferae
Amaranthus retroflexus L. all <l e Amaranthaceae
Sonchus oleraceus L. il 439 Asteraceae
Trigonella hamosal L. dsida Fabaceae
Convolvulus althaeoides L. dile Convolvulaceae
Eruca sativa Mill. XA Cruciferae
Chrozophora (\Vahl.) A. Jus. ex Spreng. YA Euphorbiaceae
plicata
Datura stramonium L. () &) S Solanaceae
Echium rauwolfii Del. s Boraginaceae
Sinapis alba L. S Cruciferae
Amaranthus graecizans L. s s gl Amaranthaceae
Calotropis procera (Ait) Ait. f. e Asclepiadaceae
Abutilon pannosum (Forst. F.) Schlecht. dsala Malvaceae
Tribulus terrestris L. A p2 Zygophyllaceae
Dinebra retroflexa (Vahl.) Panz.* 5.8 ¢l Poaceae

4 pan Ayl ol Euphorbiaceae

Euphorbia aegyptiaca Boiss.*
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Beta vulgaris L.* Sl Chenopodiaceae
Portulaca oleracea L.* >y Portulacaceae
Citrullus colocynthis (L.) Schrad.* Jhia Cucurbitaceae
Imperata cylindrica (L.) Raeuschel* Lila Poaceae
Xanthium echinatum Murr.* s Asteraceae
Cassia italica (Mill) Lam.* sl G Caesalpiniaceae
Ricinus communis L.* goA Euphorbiaceae
Table 2. Mean field density (MFD) of common weed species (plant / m2).
Name of Eldz Els Elat Irt Elm Kaw Agja Mean
species
C. dactylon 49.98 56.32 | 100.16 | 103.78 | 135.96 | 56.56 | 134.62 91.05
C. album 96.00 83.40 | 29.06 | 136.38 | 0.00 | 193.72 | 67.38 86.56
C. rotundus 10338 | 7498 | 8.36 | 55.70 | 78.68 | 7258 | 90.28 | 69.14
C. murale 0.00 12.66 0.00 70.08 | 153.72 | 49.18 | 97.76 54.77
S. arvensis 38.78 4464 | 103.38 | 18.56 | 46.66 61.68 4.16 45.41
C. arvensis 0.00 13.98 | 57.90 32.44 | 51.24 0.00 | 146.76 43.19
E. colona 34.44 73.96 | 86.28 37.96 0.00 6.58 15.74 36.42
S 0.00 0.00 31.94 30.38 | 58.30 | 108.80 0.00 32.77
arundinaceum
7. hamosa 121.06 8.92 85.12 0.00 0.00 0.00 0.00 30.73
£ rauwolfi 88.18 | 10232| 000 | 000 | 0.00 | 000 | 0.00 | 27.21
M. palviflora 38.74 30.84 | 42.12 9.40 4.04 16.46 | 19.52 23.02
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D, stramonium | 000 | 10.98 [ 0.00 | 0.00 [ 24.16 | 9.98 [ 22.40 | 9.65
E. sativa 28.50 5.98 11.04 0.00 3.58 140 | 10.28 8.68
A viridis 0.00 | 000 | 0.00 | 2536 | 326 | 0.00 | 0.68 | 419
C. althaeoides 16.32 0.00 8.12 0.00 0.00 0.00 1.24 3.67
A retroflexus 0.00 | 000 | 0.00 | 11.90 | 266 | 10.86 | 0.00 | 3.63
S oleraceus 000 | 000 | 7.78 | 648 | 6.28 | 320 | 0.00 | 3.39
G.. gynandra 0.00 | 0.00 | 0.00 | 358 | 000 | 562 | 10.84 | 2.86
A. graecizans | (44 | 196 | 000 | 264 | 000 [ 000 [ 492 | 242
S. nigrum 000 | 310 | 0.00 | 404 | 356 | 000 | 528 | 228
C. plicata 000 | 0.00 [ 0.00 [ 11.80 | 0.00 | 000 [ 1.94 [ 1.96
T terrestris 000 | 046 | 000 | 000 [ 000 | 000 | 1034 | 154
S. alba 0.00 0.00 0.00 0.00 6.20 2.96 0.00 1.31
A. pannosum 000 | 214 | 000 | 000 | 000 | 000 | 460 | 0.96
C. procera 138 | 000 | 0.00 | 034 | 000 [ 0.00 | 042 | 031

Key:Eldz: Eldoum Elawazma, Els: El Selaim basin, Elat: Elatroona, Irt: Irtidi, EIm: EImasakeen, Kaw: Kawa and Agj: Agja

Table 3. Field frequency (FR) of common weed species.
Name of Eldz Els Elat Irt Elm Kaw Agja Mean
species
C. dactylon 40.00 | 50.00 | 60.00 | 100.00 | 90.00 | 40.00 | 100.00 | 68.57
C rotundus 90.00 | 60.00 | 10.00 | 70.00 | 80.00 | 60.00 | 80.00 | 64.29
C. album 60.00 50.00 | 30.00 | 80.00 0.00 | 100.00 | 40.00 |51.43
S. arvensis 30.00 60.00 | 80.00 [ 10.00 | 30.00 | 50.00 | 10.00 | 38.57
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C. murale 0.00 20.00 | 0.00 | 40.00 | 80.00 | 40.00 | 60.00 | 34.29
M. palviflora 50.00 40.00 | 60.00 | 20.00 | 10.00 | 30.00 | 20.00 | 32.86
C. arvensis 0.00 10.00 | 30.00 | 30.00 | 60.00 | 0.00 | 90.00 |31.43
E. colona 30.00 60.00 | 60.00 | 30.00 0.00 20.00 | 20.00 | 3143
S 0.00 0.00| 20.00 | 30.00 | 40.00 80.00| 0.00| 24.29
arundinaceum

T hamosa 70.00 20.00 | 60.00 0.00 0.00 0.00 0.00 | 21.43
E rauwolfi 80.00 | 70.00 | 0.00| 000[ 000| 000[ 0.00]21.43
D. stramonium 0.00 10.00 0.00 0.00| 30.00 | 30.00 | 30.00 |14.29
E. sativa 20.00 | 10.00 | 20.00 | 0.00 10.00| 10.00| 20.00 | 12.86
G.. gynandra 0.00 0.00 0.00| 20.00 0.00| 30.00 | 30.00 |11.43
S. oleraceus 0.00 0.00| 20.00 | 30.00 | 20.00 | 10.00 0.00| 11.43
A. viridis 0.00 0.00 0.00| 40.00 | 10.00 0.00| 10.00 | 8.57
C. althaeoides 20.00 0.00 | 30.00 | 0.00 0.00 0.00| 10.00 | 8.57
A. graecizans 10.00 10.00 0.00| 10.00 0.00 0.00| 20.00 | 7.14
S. nigrum 0.00 20.00 0.00| 10.00 | 10.00 | 0.00 | 10.00 |7.14
A retroflexus 0.00 0.00[ 0.00 | 20.00 | 10.00 | 10.00 | 0.00(5.71
C. procera 10.00 0.00 0.00| 10.00 0.00 0.00| 10.00 |4.29
C. plicata 0.00 0.00 0.00| 20.00 0.00 0.00| 10.00 |4.29
T fterrestris 0.00 10.00 0.00 0.00 0.00 0.00| 10.00 | 2.86
A. pannosum 0.00 10.00 0.00 0.00 0.00 0.00| 10.00 | 2.86
S. alba 0.00 0.00 0.00 0.00| 10.00 10.00 0.00 | 2.86
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Key:Eldz: Eldoum Elawazma, Els: El Selaim basin, Elat: Elatroona, Irt: Irtidi, EIm: ElImasakeen, Kaw: Kawa and Agj: Agja

Table 4. Field uniformity (FU) of common weed species.

Name of Eldz Els Elat Irt Elm Kaw Agja Mean
species

C. dactylon 32.00 46.00 | 60.00 | 66.00 | 76.00 | 32.00 | 84.00 | 56.57
C. album 56.00 50.00 | 22.00 | 72.00 | 0.00 | 100.00 | 38.00 | 48.29
C. rotundus 68.00 56.00 | 8.00 38.00 | 54.00 | 48.00 | 60.00 | 47.43
C. murale 0.00 12.00 | 0.00 38.00 | 78.00 | 28.00 | 58.00 | 30.57
S. arvensis 24.00 4400 | 64.00 | 10.00 | 24.00 | 38.00 | 6.00 | 30.00
C. arvensis 0.00 8.00 | 30.00 | 14.00 | 44.00 | 0.00 | 84.00 | 25.71
E. colona 24.00 52.00 | 54.00 | 20.00 | 0.00 8.00 | 16.00 | 24.86
M. palviflora 32.00 28.00 | 48.00 8.00 6.00 14.00 | 14.00 | 21.43
S. 0.00 0.00| 20.00 | 14.00 | 34.00 68.00 0.00 | 19.43

arundinaceum

T. hamosa 68.00 8.00 | 52.00 0.00 0.00 0.00 0.00 | 18.29

E. rauwoffi 5400 | 6000 | 0.00 | 000[ 000 000 0.00]16.29

D. stramonium | 000 | 10.00 | 0.00 | 0.00| 22.00 | 12.00 | 18.00 | 8.86

E. sativa 16.00 6.00 12.00 0.00 6.00 2.00| 12.00 |7.71

A. graecizans | 3000 | 400 | 000 | 400 | 000 000] 600 |629

C. althaeoides 12.00 0.00 14.00 0.00 0.00 0.00| 4.00 |4.29

G.. gynandra 0.00 0.00 0.00 6.00 0.00| 12.00 | 12.00 |4.29

S. oleraceus 0.00 0.00( 10.00 8.00 8.00 4.00 0.00 | 4.29
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A. viridis 0.00 0.00] 0.00 | 2000 | 400 | 0.00] 200 [3.71
A refroflexus 0.00 0.00] 0.00 | 1400 | 400 | 6.00 | 0.00[343
S. nigrum 000 | 600 | 000 | 400 | 400 | 0.00 | 6.00 |2.86
T. terrestris 000 | 200 | 000 | 000 000 000] 10.00 [1.71
A. pannosum 000 | 400 | 000 | 000 000 000] 800 |171
C. plicata 0.00 0.00] 0.00 | 1000 | 0.00 | 0.00] 200 |1.71
C. procera 4.00 0.00] 0.00 | 200 | 000 0.00] 200 |L114
S. alba 000 | 000 | 000 | 000 400 | 4.00| 0.00[L14

Key:Eldz: Eldoum Elawazma, Els: El Selaim

Table 5. Relative mean field density (RMFD) of common weed species.

basin, Elat: Elatroona, Irt: Irtidi, EIm: Elmasakeen, Kaw: Kawa and Agj: Agj

Name of Eldz Els Elat Irt Elm Kaw Agja Mean
species

C. dactylon 8.00 10.70 | 17.53 | 18.47 | 23.52 945 | 20.73 | 15.49
C. album 15.36 15.85 5.09 24.28 0.00 32.35 | 10.38 | 14.76
C. rotundus 16.54 14.25 1.46 9.92 13.61 | 12.12 | 13.90 | 11.69
C. murale 0.00 2.41 0.00 12.47 | 26.59 8.21 | 15.06 |9.25
S. arvensis 6.21 8.48 18.09 3.30 8.07 10.30 | 0.64 |7.87
C. arvensis 0.00 2.66 10.13 577 8.86 0.00 | 22.60 |7.15
E. colona 551 14.05 | 15.10 6.76 0.00 1.10 242 |6.42
S 0.00 0.00| 5.59 541 10.09 18.17 0.00 | 5.61
arundinaceum

7. hamosa 19.37 1.69 14.90 0.00 0.00 0.00 0.00|5.14
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£ rauwolfi 1411 | 1944 | 000] 000[ 000] 000[ 0.00]4.79
M. palviflora 620 | 586 | 7.37 | 167 | 070 | 275 | 301 |3.94
D, stramomium | 000 | 209 | 000 000 418 | 167 | 345 | 163
E. sativa 456 | 114 | 193 0.00] 062| 023 158 |1.44
A vindis 0.00] 000 000 451 | 056 | 000 0.11 |0.74
A retroflexus 0.00] 000 000 | 212 | 046 | 18L | 000]0.63
C. althaeoides 261 | 000 | 142 0.00] 000] 0.00] 019 |0.60
S, oleraceus 0.00] 000 136 | 115 | 1.09 | 053 | 0.00]0.59
G. gynandra 000 | 000 | 000 064 | 000 094 | 167 |046
A. graecizans | 119 | 037 | 000 047 | 000 000[ 0.76 |040
S. nigrum 000 | 059 | 000 072 | 062 | 000 | 0.8L |039
C. plicata 0.00] 000] 000] 210 | 000 | 000 0.30 |0.34
T terestrs 000 | 009 | 000 000] 000 000 159 |0.24
S. alba 000 | 000 | 000 000 107 | 049] 000022
A pannosum | 000 | 041 | 000] 000 000 000] 0.7 |0.16

0.22 0.00] 000| 006 | 000| 000 0.07 |0.05

C. procera

Key:Eldz: Eldoum Elawazma, Els: El Selaim

Table 6. Relative field frequency (RF) of common weed species.

basin, Elat: Elatroona, Irt: Irtidi, EIm: Elmasakeen, Kaw: Kawa and Agj: Agja

Name of Eldz Els Elat Irt Elm Kaw Agja Mean
species

C. dactylon 7.84 9.80 12.48 | 1750 | 18.36 7.68 | 17.00 | 12.95
C. rotundus 17.64 11.76 | 2.08 12.25 | 16.32 | 11.52 | 13.60 | 12.17

213




C. album 11.76 9.80 6.24 1400 | 0.00 | 19.20 | 6.80 | 9.69

S. arvensis 5.88 11.76 | 16.64 1.75 6.12 9.60 1.70 | 7.64
C. murale 0.00 3.92 0.00 7.00 16.32 7.68 10.20 | 6.45
M. palviflora 9.80 7.84 12.48 3.50 2.04 5.76 3.40 |6.40
E. colona 5.88 11.76 | 12.48 5.25 0.00 3.84 3.40 |6.09
C. arvensis 0.00 1.96 6.24 5.25 12.24 0.00 15.30 | 5.86
S 0.00 0.00| 4.16 5.25 8.16 15.36 0.00 | 4.70
arundinaceum

T hamosa 13.72 3.92 12.48 0.00 0.00 0.00 0.00 | 4.30

£ rauwolfi 1568 | 1372 | 000| 000 000 000[ 0.00]4.20

D. stramonium 000 196 | 000 000| 612 | 576 | 510 |2.71

E. sativa 3.92 1.96 4.16 0.00 2.04 192 340 |249

S oleraceus 000 000| 416 | 525 | 408 | 1.92 | 000|220

G.. gynandra 0.00| 0.00 0.00| 350 0.00] 576] 510 |2.05
C. althaeoides 392 | 000 | 624 0.00] 0.00| 0.00 | 1.70 |1.69
A viridis 0.00] 000] 000] 7.00 | 2.04 0.00] 1.70 | 153
S. nigrum 0.00| 3.92 0.00| 1.75 | 2.04 0.00| 1.70 |1.34

196 | 1.96 0.00] 1.75 0.00] 0.00] 340 |1.30

A. graecizans

A retroflexus 0.00] 000[ 000 | 350 | 204 | 192 | 0.00]1.07

C. procera 196 | 000 | 000 175 | 000 | 000] L70 |0.77
C. plicata 0.00] 000] 000] 350 | 000 | 0.00| 1.70 |0.74
. alba 000 | 000 | 000 000 204 | 192 0.00]|057
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T terrestrs 0.00] 1.96 | 000 000 000 000] 170 |0.52

A. pannosum 0.00 1.96 0.00 0.00 0.00 0.00f 1.70 |0.52

Key:Eldz: Eldoum Elawazma, Els: El Selaim basin, Elat: Elatroona, Irt: Irtidi, EIm: Elmasakeen, Kaw: Kawa and Agj: Agja

Table 7. Relative uniformity (RFU) for common weed species.

Name of Eldz Els Elat Irt Elm Kaw Agja Mean
species

C. dactylon 7.62 11.64 | 15.24 18.94 | 20.67 8.51 18.98 | 14.51
C. album 13.33 12.65 5.59 20.66 0.00 26.60 8.59 |12.49
C. rotundus 16.18 14.17 2.03 1091 | 14.69 | 12.77 | 1356 | 12.04
C. murale 0.00 3.04 0.00 10.91 | 21.22 7.45 13.11 | 7.96
S. arvensis 5.71 11.13 | 16.26 2.87 6.53 10.11 136 |7.71
C. arvensis 0.00 2.02 7.62 4.02 11.97 0.00 18.98 | 6.37
E. colona 5.71 13.16 | 13.72 5.74 0.00 2.13 3.62 |6.30
M. palviflora 7.62 7.08 12.19 2.30 1.63 3.72 3.16 |5.39
S. 0.00 0.00| 5.08 4.02 9.25 18.09 0.00]5.21
arundinaceum

T hamosa 16.18 2.02 13.21 0.00 0.00 0.00 0.00 | 4.49
E. rauwolfi 12.85 15.18 0.00 0.00 0.00 0.00 0.00 | 4.00
D. stramonium 0.00| 2.53 0.00 0.00| 5.98 3.19 4.07 |2.25
E. sativa 3.81 1.52 3.05 0.00 1.63 053 271 |1.89
A. graecizans 7.14 1.01 0.00| 1.15 0.00 0.00( 1.36 |152
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S oleraceus 0.00[ 000] 254 | 230 | 218 | 106 | 000[L15

G.. gynandra 0.00[ 0.00 000 172 | 000| 319 | 271 |1.09
C. althaeoides 286 | 0.00 | 356 0.00[ 000 000] 090 [1.05
A viridis 0.00 000 000 574 | 109 | 000 045 |1.04

A retroflexus 0.00] 000[ 000 | 402 | 1.09 | 1.60 | 0.00]0.96

S. nigrum 0.00 1.52 0.00f 1.15 1.09 0.00 1.36 |0.73
C. plicata 0.00 0.00 0.00| 2.87 0.00 0.00| 0.45 |047
T terrestris 0.00| 051 0.00 0.00 0.00 0.00| 2.26 |0.40
A. pannosum 0.00f 101 0.00 0.00 0.00 0.00f 1.81 |0.40
S. alba 0.00 0.00 0.00 0.00| 1.09 1.06 0.00 | 0.31

0.95 0.00 0.00| 0.57 0.00 0.00f 045 |0.28

C. procera

Key:Eldz: Eldoum Elawazma, Els: El Selaim basin, Elat: Elatroona, Irt: Irtidi, EIm: Elmasakeen, Kaw: Kawa and Agj: Agja

Table 8. Relative abundance (RA) of common weed species.

Name of Eldz Els Elat Irt Elm Kaw Agja Mean
species

C. dactylon 23.46 32.14 | 4525 | 54.91 | 62.28 | 25.64 | 56.71 | 42.91
C. album 40.45 38.30 | 16.92 | 78.94 | 0.00 | 78.15 | 25.77 | 39.79
C. rotundus 50.36 40.18 | 5.57 33.08 | 44.62 | 36.41 | 41.06 | 35.90
C. murale 0.00 9.37 0.00 30.38 | 64.13 | 23.34 | 38.37 | 23.66
S. arvensis 17.80 31.37 | 50.99 7.92 | 20.72 | 30.01 | 3.70 |23.22
C. arvensis 0.00 6.64 | 2399 | 1504 | 33.07 | 0.00 | 56.88 |19.37
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E. colona 17.10 38.97 | 41.30 17.75 0.00 7.07 9.44 |18.80
M. palviflora 23.62 20.78 | 32.04 7.47 4.37 12.23 957 |15.73
S 0.00 0.00| 14.83 | 14.68 | 27.50 51.62| 0.00 | 15.52
arundinaceum

T hamosa 49.27 7.63 40.59 0.00 0.00 0.00 0.00 | 13.93
E. rauwolfi 42.64 | 48.34 0.00 0.00| 0.00 0.00| 0.00| 13.00
D. stramonium 0.00| 6.58 0.00 0.00| 16.28 | 10.62 | 12.62 | 6.59

E. sativa 1229 | 462 | 914 0.00[ 429 268| 7.69 |5.82

S. oleraceus 0.00 0.00| 8.06 8.70 7.35 3.51 0.00 | 3.95

G.. gynandra 0.00| 0.00 0.00| 5.86 0.00| 9.89 9.48 |3.60

C. althaeoides 9.39 0.00 11.22 0.00 0.00 0.00| 279 |3.34

A. viridis 0.00 0.00 0.00| 17.25 | 3.69 0.00| 226 |3.31

A. graecizans 10.29 3.34 0.00| 3.37 0.00 0.00| 552 |3.22

A. retroflexus 0.00 0.00| 0.00 9.64 3.59 5.33 0.00 | 2.65

S. nigrum 0.00| 6.03 0.00| 3.62 3.75 0.00 3.87 | 247

C. plicata 0.00 0.00 0.00| 8.47 0.00 0.00| 245 |156

T terrestris 0.00| 2.56 0.00 0.00 0.00 0.00| 555 |1.16

C. procera 3.13 0.00 0.00| 2.38 0.00 0.00| 222 |1.10

S. alba 0.00 0.00 0.00 0.00| 4.20 3.47| 0.00]|1.10

A. pannosum 0.00| 3.38 0.00 0.00 0.00 0.00| 4.22 |1.09

Key:Eldz: Eldoum Elawazma, Els: El Selaim basin, Elat: Elatroona, Irt: Irtidi, EIm: Elmasakeen, Kaw: Kawa and Agj: Agja
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ABSTRACT
This study was concerned preliminary on the occurrence of the sooty canker disease on
date palm (Phoenix dactylifera L) in the Northern state of the Sudan which caused by the
fungus Nattrassia mangiferae.The survey for the disease conducted in 2007-2008 which
covered 54 orchards in different localities in the Northern state namely Halfa, Dongola, El
daba, and Marawi, Symptoms of the disease in date palm first appear as chlorosis on the
tip of the leaf followed by necrosis and dryness, trees wilt and die-back, black sooty
canker layers of spores are revealed when the infected parts was removed from infected
areas.The occurrences of the sooty canker disease frequency was high in Halfa and
Marawi (31.7, 26.3%) respectively but lower in Dongola and Eldaba(20.7, 21.3% )
respectively. The high incidence of the disease was recorded in Dalgo (41%), Argo
(35%),Elkarad (36%),East Labab(30%).The mean of infestation in date palm was high
which  was 25% as compare to the other host trees mango, citrus, ficus was
13.5%.Nattrassia mangiferae isolated from different infected parts of date palm trees and
identified as causal agent of sooty canker disease. The fungus was the most dominant
species isolated from all samples examined than other fungi which were 25%, while

Diplodia phonicum, was11.5%, and Thielaviopsis paradox10 %.

Key words: date palm(Phoenix dactyliferal) ,sooty canker ,Nattrassia mangiferae.
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INTRODUCTION

Date palm (Phoenix dactylifera L) is widely cultivated in thearid regions of the Middle
East, North Africa and arid sub-Sahara areas such as the Northern Sudan for its economic
values (Purseglove, 1981).

In the Sudan it is grown mainly along the Nile valley in the Northern Sudan state
which extends from latitude 22°N to latitude 15-5°N in the South (Salih 2003). Small
numbers of date palm trees are also grown in Khartoum state, Nile state and Darfur states
(Ahmad, 2003). Date palm plays important role in the local economy in the Northern
Sudan (Mahadi, 2001). In the Northern Sudan the fruit is either consumed as food for its
high carbohydrates content, the trunk is used for house building or furniture's

the fiber for ropes, the flower stalks for weaving baskets, pollen grains mixed with
honey for human consumption, stones of fresh fruits for animal

feed or mixed with milk for medicinal purposes, the date palm trees are also grown for
shade or prestige values (Osman, 1979).

Under local conditions, date palm trees are vulnerable to infection with some destructive
diseases which are responsible for decline and considerable losses in the number of trees
(Bliss, and Dijerbi, 1983). Several soil-borne fungi attack date palm causing root rot, wilt
and decline diseases (ELarosiet al, 1983).

The dominant fungi associated with date palm death and decline were Fusarium
oxysporum, Diplodia phoenicum, Ceratocystis radicicola, and Phonopsis phoenicola,
(Ellis 1976, Rottan and Al-Dboon 1980, Mousiri et al., 2001). N.mangiferae causes wilt
and sooty canker disease of date palm (Elshiekh 2004). The disease sooty canker was
observed in date palm in Sudan during a survey undertaken by Ahmed and Yassian (1992).
The fungus N. mangiferae was identified to be the causal organism of the sooty canker of
date palm which was reported by Bagdadi and Abu elgasim (2003).
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The symptoms of sooty canker disease caused by N.mangiferae on date palm observed
by Elshiekh (2004) include;General wilt of the trees and maceration of off-shoot in which
the leaves become almost white. Cross-section in diseased off-shoot revealed black layer
of sooty masses of arthrospores.Black colour and destruction of conductive system. The
trunks of the infected trees become small and the roots turn to black colour.Leaf bases are
easily detached and the fibers turn to cottony texture.

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

The symptoms and activity of N.mangiferae were reported on Persian Walnut by Wilson
(1949), and Ogawa (1954) , on citrus by Calavan Wallace (1954),0n fig by Paxonet al
(1964),0n grapevine by Wangikar, Raut and Gapalkrishna (1975),and on Ficus
bengalensis by Giha(1975),on Gmelina orborea by Nair (2001), on Ficus nitida by Nori
(1996) ,on date palm by Elshiekh (2004), on Accacia by Eltaher (2004) ,and on mango by
Abed —Elkarim (2004).

The specific objectives of this study were to:

i) Survey the incidence of the sooty canker disease of date palm in the Northern state

of Sudan,

ii) Study the occurrences of sooty canker disease on date palm trees in Northern

state,

iii) Isolate and identify N.mangiferae that infect date palm trees was it to confirm.
MATERIAL AND METHOD
1. Survey of the sooty canker disease

1.1. Frequency of infection

The survey was carried out in the season 2007-2008 in Marawe , Halfa , Al Debba and

Dongola localities in the Northern state of the Sudan between latitudes 16- 22 N and
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longitudes 20 -32 E . The objectives of the surveying were to determine the frequency of
infection and epidemic outbreak of the disease on date palm trees. Each tree showing
foliage symptoms such as chlorosis and necrosis wilt, drying and becoming white and
presence of sooty black layer of spores on the leaf bases or off-shoots . Characteristic of
N.mangiferae was counted as infected.
In each inspected orchard twenty to thirty trees where chosen randomly for the study.
% of the affected trees was calculated as follows:
% infection = Number of infected trees x 100

Total number of trees examined

1.2 Collection of plant material

Random samples from infected trees and off-shoots were collected from foliage, bark
basal part of the inner most leaves, terminal bud and root of infected date palm trees and
off-shoots. Woody samples were taken by means of borer which was inserted into the
infected stem or root to depth of 5cm. The samples of each tree were kept inside polythene
bags and kept in a refrigerator for further analysis and transferred to plant pathology lab. In
the crop protection directory (Ministry of Agric.)
2. Isolation of microorganism
2.1. Isolation from plant materials

The objective of this work was to isolate the causal agents from plant materials. The
samples were cultured on PDA medium in the laboratory. Small pieces of 5mm size from
diseased tissue, root, leaves, bud, and inside tissue were surface sterilized with 0.1%
mercuric chloride for one minute, then washed thoroughly in three changes of sterile
distilled water and dried up on filter paper. Each sample was placed at the centre of Petri-
dish (PDA medium) using a needle flamed to redness and then cooled. All cultures were
inoculated at room temperature 25- 30 C°, the fungal growth was observed daily.
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2.2. ldentification of the fungus

The fungus N. mangiferae was identified based on morphological and histological
features as described by Ellis (1976). After 1-3 days of cultures inoculation the
microorganisms were examined under light microscope.

RESULTS
1. Survey of the sooty canker disease

Following reconnaissance survey, in the Northern state of Sudan manifested severe
incidence of sooty canker disease caused by N.mangiferae on the areas
cultivated by the date palm
namelyDongola(E.Labab,Gordote,Dongola,Elborgig, Abufatma, ArgoEldaba(Elgaba,Elgoli
d,Hamoor, Elcarad, Bnganarti,Eldaba, Goshabi), Halfa (Firage, Abri, Dalgo, Oshamato,
Saadinfanti, Sabo, Saadeenkorta), and Marawi( Elgorar, Marawi, Karima, Tangasi). The
total fields surveyed include 54 fields.

Within the tree surveyed the disease of sooty canker on date palm caused by
N.mangiferae is predominant in date palm and becoming epidemic in the Northern state
Table (3).

The occurrences of the sooty canker disease frequency was high in Halfa and Marawi
(31.7, 26.3%) but lower in Dongola and Eldaba(20.7, 21.3% ). Table (2).

The disease incidence of sooty canker on date palm is high in Dalgo (41%), Argo
(35%), Elkarad (36%), and lower in Hamoor (21%), Elgaba (16%), and Benganarti
(2%).Table (1).

The disease however was detected on date palm in trees of different ages ranging from
off-shoot to mature trees.

N.mangiferae was highly frequent on date palm with the other fungi in the Northern
state, Table (3).
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Barakawi is a highly susceptible variety but Jawa is resistant. Table 4-B  Infestation of
other trees species were also reported but with lesser frequency such as Citrus spp.,
Pasidium spp., Mango, Ficus spp.,and Eucalyptus. Table (4-A).
2. Description of symptoms

Depending on the severity of infestation many symptoms recorded:-
1. Leaf chlorosis :

Show different shades of chlorosis, (yellowing), rolling of the leaves starting from the
upper part of the trees downwards.
2. General wilt:

Infected trees become wilted and maceration of the off-shoot in which leaves become
almost white.

3. Leaf dryness and die back.

4. Leaf basis peeling off

5. Cross section in diseased off- Shoot revealed black layer of sooty masses of
arthrospores,

6. The trunk of infected trees becomes small and the root turn thin black colour.

7. The leaves of the heart easy to remove and become black with smooth sooty layer.

8. Death of heart of trees and become black in colour.

9. Leaf bases were easy to cut and the fiber turn to cottony texture.

10. Conductive plant system (xylem) becomes black in colour and becomes destroyed.

3. Frequency of the infestation.

It is evident that the frequency of infestation by sooty canker caused by N.mangiferae
was extremely high in all locations surveyed (Table 2). Infestation in Halfa and Marawi
was 31.7 % and 26.3 % respectively, however the level of infestation in Dongola and
Eldaba is relatively low and was 21.3% and 20.7%, respectively.

4. Frequency of microorganism isolated.

226



Table (3) show the frequency o microorganism isolated from date palm at different
locations in Northern state. N.mangiferae was the most dominant species isolated from all
samples examined than other fungi which were 25%, while Diplodia phonicum,

was11.5%, and Thielaviopsis paradoxal0%.
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Table 1. Disease incidence on date palm field in different Localities in Northern State

Locality Area % infection
ELkarad 36
ELgaba 16
ELdaba ELgold 24
Benganarty 2
Hamoor 21
ELdaba 29
Means 21.3
Dongola ELbrgag 11
Abu Fatima 13
Argo 35
Dongola 4
East Labab 30
Gordote 31
Means 20.7
Dalgo 41
Oshamato 29
Halfa Sabo 29
Saadeenkorta 35
Abri 25
Abu Sari 31
Means 317
ELgorar 22
Marawi Tangasi 29
Karima 28
Means 26.3
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Table 2.The occurrence of sooty canker disease of date palm
Trees in different localities in N.S.

Locality Disease incidence (%) No. of field
surveyed
ELdaba 21.3 19
Marawi 26.3 9
Dongola 20.7 12
Halfa 31.7 14
Means 25 Total=54

Table 3. Fungi and their frequency (%) isolated from naturally infected
Samples of date palm that exhibited typical symptoms of
N. mangiferae

Frequency (%)

Fungi Dongola | ELdaba | Marawi | Halfa Mean
Nattrassia mangiferae 20.7 21.3 26.7 31.7 25
Theilaviopsis paradoxa 5 8 17 12 10.5
Diplodia phoenicum. 12 11 10 13 11.5
Ceratocystis paradoxa 10 3 5 7 6.25
Fusarium spp. 11 12 8 7 9.5
Rhizoctonia spp. 10 6 7 12 8.75
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Table 4-A .Disease incidence on other hosts in
Different areas in N.S.
Infection (%)

Area Citrus Ficus Eucalyptus Mango Guava
Argo 33 - - 18 10
Dongola - 20 5 - -
Tangasi 7.5 - - - -
ElLgaba 15.4 - - 23 -
ElLkarad 28 - - - -

Table 4-B .Susceptibility of different date palm varieties
To N. mangiferae

Varieties Jawa Barakawi Gundaila Bentamoda | Meshregi

Susceptibility - ++++ +++ ++ n

- Resistant, ++++ High susceptibility, +++ Medium susceptibility, = ++ Moderate
susceptibility, + Low susceptibility
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Discussion

In Sudan sooty canker disease caused by N. mangiferae in date palm was reported by
Ahmed and Yassin (1992), Baghdadiet al., (2003), Elshiekh (2004). Microscopic
examination revealed the presence of the fungus N.mangiferae as the causal agent of
branch wilt, sooty canker and die-back. The symptoms observed were similar to those
mentioned in literature by several authors Paxon and Wilson, 1964; Davison,1972;
Samoluddin, et al., 1987; Pandey, et al., 1981; Giha, 1996; Baghdadi et al., 2003;
Elshiekh, 2004. Its appearance on difference trees in Sudan directly threatens the future
of these plants. The survey of disease conducted in 2007 and 2008 has shown the severe
damage in Northern State on date palm, mango and citrus trees.

The study suggests clearly that the fungus has potentials to cause significant damage

upon a wide range of unrelated tree species.
The survey confirmed the occurrence of the disease at an epidemic level in date palm and
other fruit trees such as mango, citrus and guava in the Northern State. The existence of
the fungus is an epidemic level makes a great threat to date palm trees. The frequency of
infestation of date palm range between 20.7- 31.7 % and in mango citrus, and guava, the
range is between 5 - 22 %.

The development and spread of N.mangiferae sooty canker disease have been a function
of interaction among cultural practices, edaphic and climatic conditions. Temperatures
have been a factor in the frequency of infestation in the Northern State. Variation in the
frequency of infestation in the Northern State cloud be attributed to cultural practices, for
instance the spacing between trees is very close in Halafa, Marawi which might enhance
the transmission of pathogen from one tree to another, moreover irrigation canals are
contacts which facilitate the transmission of the fungus from soil by water, the spores of
the fungus are easily transmitted by water from one tree to another. This is in agree with
Gihal975, Nori 1996.
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Various grades of symptoms were reported in the present study, they may be
summarized as chlorosis, necrosis and yellowing of the leaves, black sooty canker on the
basal part of the leaves then partial or total wilt and mortality. These symptoms are typical
of N.mangiferae as reported before (Gihal975, Bagadadi et al 2003, and Elshiekh (2004).

The colony of N.mangiferae effused dark blackish brown to black,smooth2-8 p thick,
spores were 3.5-6.0n wide and 9.8-14.7u long. This finding is in agreement with Ellis
(1976).
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infesting stored faba bean in Northern State, Sudan
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Dongola
Abstract

This study was carried out in the Faculty of Agricultural Sciences, University of Dongola, El
Selaim, during summer season of 2007 to evaluate the efficacy of neem seed powder (NSP), neem leaf
powder (NLP), neem fruit water extract (NFWE) and ash treatments in the control of faba bean beetle
(Bruchidius incarnatus (Boh).

The treatment levels were: neem seed powder (1, 2, 4 g /509 seed), neem leaf powder (5, 10, 15 g
/50g seed), neem fruit water extract (2, 5, 10 ml /50g seed) and ash (5, 10, 15 g /50g seed) under
laboratory conditions at 30 +2°Cand 70 £5 % R.H.

Results showed that, all treatments except (neem fruit water extract at its low rate) significantly
reduced number of total eggs laid per female as well as number of hatched eggs compared to control. Also
all treatments except (neem leaf powder at its low rate and neem fruit water extract at its low and medium
rates) significantly reduced number of insects that emerged compared to control. The best faba bean bettle

control was achieved by use of neem seed powder. It was followed by ash treatment.

Introduction
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Faba bean (Vicia faba L.) is the most important food legume for both rural and urban dwellers. Like
other food grain legumes, it is characterized by relatively high contents of protein and carbohydrate. It
also contains a significant amount of crude fiber, lipids, minerals and vitamins (El Tinay et al., 1993 and
Alonso et al., 2000).

Faba bean has the potential to contribute to world food supplies in a sustainable way. It is a major
source of human nutrition in developing countries such as Wana, China and Latin America, where it is
part of the daily diet. In developed countries, by contrast, it is used as animal feed. It also increases solil
nitrogen levels (through biological nitrogen fixation) without causing pollution. Therefor it is being used
as a break crop in cereal rotation system to sustain soil fertility (ICARDA, 2002).

Faba bean (V. faba L) is widely grown throughout the world (covering 2.3 million hectares), though
it is concentrated in temperate and subtropical climate. With regard to its production, 43%, 35%, 7%, 6%,
5% and 2% occurs in Asia, Africa, South America, Europe, Australia and North and Central America,
respectively (ICARDA, 2002).

In store, faba bean seeds are subject to attack by many coleopteran insects of the family Bruchidae (

Siddig,1981).
Cardona et al. (1985) stated that, Bruchidius incarnatus is an important pest of faba bean in Egypt and
Sudan. Chemical control of these pests can be achieved by DDT and BHC (Gamaxane) dust or by
spraying with dimenthoate (Rogar), carbaryl (Sevin) or by fumigation with phostoxin (Bushara et al.,
1982).

Sudan with its variables geographical regions is rich in endogenous or a exotic plants which may
represent a promising reservoir of naturally occurring toxicants that can be used as an effective
components of integrated pest management (IPM) programmes. In the Sudan examples of the promising

chemical source plants includes, neem tree, Azadirachta indica (A. Juss), sadom apple (Usher) Calotropis
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procera (J), fenugreek (Hilba) Trigonella foenum (G), (garlic) Allium sativum (L), (sesame) Sesamum
indicum (L) and sweet basil (Rehan) Ocimum basilicum (L) (Fageer, 1999).

Based on growing importance of this pest and its serious impact on stored faba bean, this study was
initiated to investigate the possible control measures for the B. incarnatus (Boh). Thus the main objectives
of this study were:

1. To determine the efficacy of neem and ashes compounds in controlling the B. incarnatus (Boh).
2. To evaluate the efficacy of powder ashes and powder and extracts of selected locally plant "neem"

(Azadirachta indica A. Juss) in the repellency, adult emergence, hatchability, fecundity and

control of B. incarnatus (Boh).

Materials and Methods

This study was carried out in the Faculty of Agricultural Sciences, University of Dongola, El
Selaim, during summer season of 2007 to evaluate the efficacy of neem seed powder (NSP), neem leaf
powder (NLP), neem fruit water extract (NFWE) and ash treatments in the control of faba bean beetle (B.
incarnatus (Boh).

Neem seed and neem leaf powders were mixed separately with faba bean seeds with concentrations
of 1, 2, 4 ¢/50g seeds and 5, 10, 15 ¢/50g seeds respectively. However, neem seed water extract at
concentrations of 2, 5, 10 ml/50g seeds were added to undamaged faba bean seeds in large storage jars. A
charcoal ashes were added to undamaged faba bean seeds at concentrations of 5, 10, 15 ¢/509 seeds. The
treated seeds with the compounds and concentrations were then shaken well for ten minutes to have a
good coverage of the seed surface. About 50 gm treated seeds from each concentrations and control
(untreated seeds) with four replications were put in small glass jars (120 ml). B. incarnates insects were

obtained from culturess. Every specimen was infested with 3 pairs of insects (0 - 24 hours old) in a
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randomized complete block design, then the jars immediately covered with muslin cloth. After two weeks
the adults were removed and number of eggs laid on each seed and those that had hatched were counted
and recorded. Eggs that turned white and opaque were judged to be hatched. Seeds were then returned to
their jars and the insects were allowed to develop.

The number of insects which emerged were removed and counted every other day until no adult emerged
in five consecutive days (about six weeks from the day of infestation). The number of eggs laid per one
pair of it, the number of hatched, non hatched, total eggs and the number of adult that emerged were
recorded and data collected was subjected to analysis of variance.

Results and Discussion

Results of each parameter were presented together in the same table and figure for ease of

comparisons.

Results indicated that, the number of hatched and total eggs laid per one pair of it significantly
decreased with increase of neem concentrations except (neem fruit water extract at its low rate) and ash
concentrations. Also the number of non hatched eggs laid per one pair of it increased with increase of
neem and ash concentrations (Table 1). These results are in line with the findings of Ahmed (2002) who
indicated that, the significant reduction in oviposition was recorded with high application of neem kernel
powder demonstrated the deterrence or avoidance of treated seed faba bean for oviposition.  Similar
results were found by Singal et al. (1998) who explained that, neem seed oil and neem seed kernel powder
individually prevented egg-laying of pulse beetle on stored grains for up to 8 months and other non toxic
materials like ash also afforded some protection for 8 months. These results were in agreement with those
obtained by Boeke et al. (2004) who showed that, development of faba bean beetle eggs laid on seeds
treated with neem oil was hampered. These results could be attributed to the kernel powder layer
surrounding the seed deter the female from depositing its eggs on the seed surface. This result could be

attributed to the physical mode of action of different doses of neem. Also it could be suggested that, neem
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seed powder is ovicidal by blocking egg pores (micropyle) causing anoxia with a lethal critical efficacy,
which increase in molecular weight and viscosity. Also vegetable oil is effective against storage pests
because it has a slippery and/or oily property in which the eggs of the insect could not be attached to the
grain surface. It could also have a repellent character whereby the insect can not come in contact of the

grain (Haili, 2006).

All treatments of neem at its all concentrations except ( neem leaf powder treatment and neem
fruit water extract at their low and medium rates) and all concentrations of ash significantly decreased
total number of adults of B. incarnatus insect emerged from faba bean seeds infested by one pair of it as
compared to control (Table 2 and Fig 1). These findings are in line with those of previous work of Mulatu
and Gebremedhin (2000) who found that, the oil of A. indica was the most effective in partially or
completely preventing pulse beetles emergence from the laid eggs. Similar results were reported by
Ignatowicz and Banasik (1995) who said that, powdered seeds and leaves of neem tree were found to
exhibit repellent effect against pulse beetle. The same results were obtained by Kumari and Singh (1998)
who concluded that, neem leaf dust was proved to be equally effective in respect of number of total adults
emerged and reduction in damage to grains by the pest. These results were concluded by Levinson and
Levinson  (1998) who referred that, Preservation of grains for future use was achieved by adding soil
dust and ashes causing lethal dehydration of insect pests in the grains. Mendki et al. (2001) found that, no
adult pulse beetle was found in pulses treated with ash even after 12 months of treatment. These results
were supported by the work of Maheshwari et al. (1998) who found that, the stored product insects can
be controlled by plants oils such as neem oil. These findings were obtained by Miah et al. (1996) who
reported that, the A. indica at 2.0 ml / 2 g soil and Vitrex negunda leaf powder significantly reduced adult
bruchid emergence. Also this result was confirmed by Mueke and Apuuli (1988) who reported that, ash

mixed with cowpea seeds gave satisfactory control of C. maculatus. Similar results were obtained by
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Dunkle et al. (2005) who said that, neem oil and kernel powder have proved effective as storage
protectants against cowpea weevil, bean bruchid, beetle and grain borers.

The reduction in adult emergence could either be due to egg or larval mortality or even reduction in
the hatching of the eggs. Also vegetable oil is effective against storage pests because it has a slippery
and/or oily property in which the eggs of the insect could not be attached to the grain surface. It could also
have a repellent character, the insect can not come in contact of the grain. The low grain damage in olil
treatments might be due to the decrease in the number of adult emergence that results in less weight loss

and less kernel damage (Haili, 2006).
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Table 1: Effect of different concentrations of neem and ash treatments on mean number of
hatched eggs, non hatched eggs and total eggs laid per one female of
incarnatus (Boh) on faba beanseeds Bruchidius

Treatment8 Number of Number of non- Number of
hatched eggs hatched eggs total eggs
Neem seed powder 1g 20.2° 6.3 ¢ 2657
Neem seed powder 2g 7.09 7.2 ¢ 14.2 9
Neem seed powder 4g 2.19 7.9 abe 10.09
Neem leaf powder 5g 66.1" 7.1 bed 73.2 ¢
Neem leaf powder 10g 60.3 ¢ 8.7 abe 69.0 ¢
Neem leaf powder 15g 49.7 e 9.0 ab 58.7 ¢
Neem fruit water extract 2ml 73.72 7.8 bed 81.52
Neem fruit water extract 5ml 61.5¢ 10.7 @ 72.2°¢
Neem fruit water extract 10ml 42.7 % 1152 54,2 d
Ash 5¢g 51.24d 6.0 cd 57.2
Ash 10g 46.5¢ 8.2 abcd 54.7 de
Ash 15¢g 34.0f 1428 48.2 ¢
Control 80.12 8.1 ¢d 88.24
Sig. level falahed ** falehed
CV.% 11.94 24.96 10.14
SEx 1.65 1.02 1.66

Means with the same letters in the same column are not significantly different at 5% level of probability
according to Duncan’s Multiple Range Test (DMRT).
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Table 2: Effect of neemand ash on total number of adult faba
bean beetle emerged from faba bean seeds infested by
one pair of the insect after six weeks from treatment

Treatments Total number of insects
emerged
Neem seed powder 1g 49
Neem seed powder 2¢ 29
Neem seed powder 49 159
Neem leaf powder 5¢g 47.7 3
Neem leaf powder 10g 415"
Neem leaf powder 15g 39.2¢
Neem fruit water extract 2ml 4952
Neem fruit water extract 5ml 46.5 abc
Neem fruit water extract 2954
10ml 25 de
Ash 5¢ 18.7 ¢f
Ash 10g 13f
Ash 15¢ 532
Control
**k*x
Sig. level 16.01
CV.% 1.51
SE+

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

different at 5% level of probability according to Duncan’s Multiple
Range Test (DMRT).
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faba bean seeds by one pair of it
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