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The impact of geographical distance to colleges of the University of

Dongola in achieving the goals of the university

Prepared by: Dr. Modthir Hassan Salim Ezieldin
Associate Professor
ABSTRACT

The paper aimed to address the geographic spacing of Colleges of

the University of Dongola and its impact on achieving the goals of the university.
Where the problem is addressed by the paper that the geographical distance
often stand between the university and achieve their goals of teaching and
scientific research and community service. Been developed to solve the problem
the following hypothesis: There is a relationship between the faculties of the
University of Dongola collection and to achieve the goals of the university.

Field study was conducted to explore the views and opinions of faculty
members and their assistants, technicians and students at the University of
Dongola. The program was used Statistical Package for Social Sciences (SPSS)
to address the study data statistically. Where the paper has reached several
conclusions, including: That there is interest from the University of Dongola
process of teaching more attention to scientific research and community service,
and play an appropriate role in serving the local community, making community
service comes second only to teaching, scientific research and came third in the
order in achieving targets of the University of Dongola. Rates and achieve the
goals of the University of Dongola is not higher. And compilation of colleges of
the University of Dongola is useful for the rational use of material and human
resources and useful for the development of scientific research by making use of
laboratories, libraries, central, useful activity for students, and useful to link the
colleges and departments network connection active, and useful to tighten

financial control and management to colleges.
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The paper also reported several recommendations about the need to
work on the compilation of Dongola University faculties in what is known
university city, with the impetus to work towards achieving the objectives of the
university, and of teaching and scientific research and community service, On the
grounds that there are many advantages and benefits that could accrue to the
university through the presence of these faculties in the university, in addition to
the added value resulting from the meeting of the whole. And for more attention

to scientific research on the grounds that it distinguishes higher education

for the year.

22012 sl — Gl sl Ladall G gall Miiy dmals dlaa

48 Mg Jaadodil) ki 8 Caudlal) sl Cilaglaa aladdiu
(sl Oalalad) aias 45y Alla duyy)
SSagl a2 A ae Gl L2
3 bowa
dpall Galiia
L5 Jasdaanl) asip 8 RSl Ll laglas aladiu] e capanl) ) A3l cdan
a5 piaally (RIS allas dgas AlSa) (8 Al ASSe i Cua ¢ il (plallad) piaa
el alaaiul 2 Cua lganty Al Glaglaall A (e LBll5 cdagdadsl) dalee 2l A e lue
adl b caliand Auyall dpayd Ll Aol oda 8 Llsall biaslly ¢ A0l o AhEa) ¢ Jaluiay)
3805 Jasladtl) w5 eCallSl) als Leady 3 Cilaslaall g Ailianl AN G ADLe 25

44



Ll duladnll dulee ) 5a Al L) ciliags ) ikl ol ey i) alallaal) piaas
U5 o) ad) e o Al Glaa s pal ey - S Al Cilaslaae o 85 daa i
A8yl Janlaanll i dgdee A aalud Bas Dlagles aad e ol CallSs Bl 4]

doe Lually Aylail) aliially colinall ana skl Zacis dulaal) abail) sk 1dadia
oAl Gl ccleal) cilalialy calially cclinadl dlls cllah claloal dubily ddaeadlly
s ). 3Ll e 40805 Jslatal b anae L ) Agsaslaall o lily e sheally clibully anass 5,
(#2002¢ i gSuua .

bl aae b daals 5ol @lla €0 aad Cagad (asad) & e licall g Uadl) ) Lyl 13)
V) deaiall Joall 8 3snge o Lo (5 Y el e pe s 8aY) s5all 8 @y cclatiall g g
@l Olasdl deliall g Ul b skailly Al o3y cGaludl b Jladl adde IS L Lo € st L
daanll o dldlaal 8 iy € aa3 G lebeas cdatiall mibad o Aadlidl s 50l )
Ladie: hLall e aaall A e liall claid) @i s)laY € e« Lgal) e Jaally 4850
Cina b Jadl) (535 Cum ¢ laydal) duadl gaiats Sl e 35 Jasladil) dulany (s5a s
Dbad 3345 (M Laysn (5355 iy el 3Ly (A cdlaaall b€y e b oSl (8 )
La (e cAandlil) g3 Canal o) (he Led Aatiall sliial) o580 Lealy) o o a5 cclatiall
Aadia Bys pn sdgag zraals RSl aUas Leal

pladinl asedar leially ((rlaill Culad) G Jayy alaal A5l o2 DA (e Sl Jsla
pinan b Jiaially ¢ Rkl lead) Culadly 285 Jakaanl) S8 adip 8l alhs clasles
cibsll (plallandl
syl A

t Al Jsleall DA (e ASE) A2 lua (Sa
Osbalad) iasy 4)l)5 Jadadall cuhlf akip () g5 ccallall sl Leady Al cilaglaal) Ja /1
¢ ksl
sauyl) Asaa

LD Slasbeall 355 8 1€ g Canlh cdlags A ojlie by Cllall allasy 2yl 038 i3
SU lgtilag elal 8 seludg dae lial) el dals jhuly iy Jadadsll dalee pexi Al

45



ecliial) ol CallSs 3l ge Janal ccallSall Jold alas il Y1 oty Y elld (K13 ¢ Lleldl e 08
b AU L, gaean g
sdouyal) Calaa]

t ) Ahall sda Cangs
& DS Tyga coali s Al e glaal) a3 atiealy ccad\Sall aUas cilasie e capall /1
Adbaa sland) elal e 3,8 Alals Jadadill dilee
A0y adadnll a8 e ld Clagles (e 4ed O a Las e\l pls daaaly 50 ledil /2
Bliia) el
sduyal) dua B

(A A ) daa (gae LY Gall) evn Calaal) @l geanl

2805 Jaladtl) w5 5 ecllSl) al Leady 3 ilaslaal (g Ailian) AN 3 AL aa g

csihgll alalad) atiaa
At} e

sdayal) ol
i A il LT ALyl daad all LG e Y1 clill) gas 3 Caald) aaia
- gld) ciludyally ilysally gabally S DS (e lgras
sdpall Jlaa
p el A0 L Ayl oda
3asanall ibgl) el pias A8 G lial) Aakidl . (g pskyallz AlSal Jlaal
£2010 ale :gilajl) Jlaal
AL ) gas by CpolaY) e grdall Jladl O3S gl Jlad)

sdudpall (<

46



) Ll 3 208 Al Calaal daadl
Azl alull /1
Auhall glail) YY) /2
Auilud) Al /3
s Adalud) cladall ¢

t oY) il e Al g g ga Aleall 13 Ll Gans (alyaia] & duhall (el el desdl
:(p2001) ¢ S&) Ayl 2 maldll/1

A1)y Jasdadill ulsalS ¢ ulaally ljlsall ¢(a2001 ¢ SAl asatlae gilall) Al <l
a4 el Liaje Ginlll as Gus ¢ 3 ganall YLD Al gl A8 e adailly
Sy el Ll & uleally Sllsall 550 Gabaind DA e ol i Aallae A cdaula)
A allai el (A ¢lgie BalinY) AnlSa) 8 Aleeal) RSN (Dl gall g gaase Ay (e Aalad)
¢ Jilaga . YLD Aty gud) 3550 e ddyal af);i G (Y Lay) gl 8 Ladadslly 3,060
Gaaliay @ ) shall Tyl s cApedlyy Gue sumpas Lol alall el iy olgieliS b)) AlslasS
22000 ale a5 21993 ale (e 35l Jolin Ao Auhall cupeaidl) aa (Y Laiy) delia

) al i) e dpaadls Al i
Cile g phally liiall IS 8 Lkl Cany (g (A5 Jarladill Aalall el abias Y
(AY) cleliall b lgie i laly) delia b (lS,ally
B S Lgadane o LS ¢ 5n€ el )z lins iy dalland) delivall odgy Adasipall CallSl) alaes.
Al S Al callsill dals
O ol e a RS S g e Aaliay) Shall Sliel AS5al A A ghaall She maat ).
BynS Sl llam Sl 020

oo iasadl I Al Jahanll cul ol julaally culijlsall cranaind Ayl o8 o) Caald) (g5
Ayl o383 ) sl Leis o(lapm ) el usnsbe o Audall Cupal 5 ol puis
el 358 o Gulall L)) uladsl e ol caidlsal) ol
(a2005) < dlall ) adla &ysls /2

47



A5 Jashadsl) 6 CallSall dawlae 50 (92005 ¢ Alall aly) adls dogle) dly <l
B ol okiis w85 RIS by aladin Jaed 2 b Al A8, cliay el Slasly
Aol Jlsall
A ) ) Al cla g
A8y L) @leadll 2SS ) Jeadll (8 ool 3885 S ) Qg a4 Y
Dlsall gy B Awatill 0)50 oy calail Aaleld Caaca ) (s3f gl Caalsal) alai JalS5 axe
Aalbial
el Ao ld axe e Sls (IS Llals T A3 gale clilas) agms .
Jig Lee das Alle clondll e Aiagyaad) asu)ll of e by cAladl) ZaISEIL lan) 255lhe Ao
Al il (gl el

@l Wy Galill Culs A lgre Lty L Tapladtl) la 3 Al ae ) 8y
cAedd Asge o
:(2006)- P S (i g4 A&/3

Jadadnl b CallSall daulae plai o0 Gaadl (2006 ¢ ouga s ouga A&) Fusdys il gl
Aglec s e RSl Laulae allas apely 1 5l 3 Al A ity dgena) ciliiall e 4,080,
cAgead) clanall 8 el 5ol ad)s cch)all las)

A il ) Aubal) clags
W5 bl 3 5y)aY) ae b ) ARAN) Aol logledd) 5850 3 abloy CRIISH Ao ol
e DDA Basly elal s A5 (e
335 deabya) Adee oo Ly (Aperdl) il 3 2asiul) Jeud) RSl Lulae ol
gty @l ggasall
21l o e )l adgisany IS el ) i) asdly o5t CRS daula ol
- Ay allaillpsdn ) g5 Al

Laiy endll g Uadll 3 Al s gl ally o udatl) Calad) b Al pe Caalll Caliay
s o= lall g a5 canld) Ll

sdaafyall (gt Uy Ll

48



b oilleil) Al ) ghal o ggag dasids
bl aldas ) ghatg 3LaS
Okl Al Lapale Al Al Leluall 3,5l dams Gas (GA) calally ooliall skl o)

A (e SN sy 8 Anallall Bpslai®¥) e}V (DA allad) 8hbeas ¢ A Gpallad) (upal)
daclall 3y (158 (e Al &5 Le U0 slaall ol o 35 A dl gl a3 S ¢ o piall
Fatigue algaY) Giaas (Motion and Time Study ) AS)ally <l oS auly @l e
Office) (Organization <all aaully (Production Control ) -y 44l (Research)
oassf (30 2 Rands ) panilanal) b of Tigmns (IS5 el iy s2an i€ g2l s
Ol Gl gsanally RIS slae G paiaally bl JLaiyly cdpalel)l Al 3k e ¢ idl)
(1994 ks (3d5 AZ) Aad s Aala Culyolaiy il oISl pualas gia Z L) e
rallail) aggda

ommlad) AUailly 4djey Lo ligh calaziny) b laili lole Tallaas "alaill " pellas e
Alaill iars lale Cojleiall Aakai¥) e Wyt s cclaglaall alaig ¢ sabiaidll sUail ¢ gylayl aUail)
Al ae daaf (e amly §a)) cOnre caa aaat] Jaxd Al pealisll (e e sana
(3200428

able o le guaail Cangd Al Zaliall el a¥l (w de sead 4l 5 AT ad e I
o Ais dle g g Anle o ualiall) SLEY) e Ao gana "o sl CeadiSally Jundl Juails 5ag0aa
S asdid) Cangl) abatl 4y Alamall Al o JelSie ity Jeny chanly alSia B Tae i Anla
(p1999:0 9 AT daan ala 2aal)
pllsil) alas oy pas

allail) Glld " ga CallSl) Al o aslaall aal 8 el 2 (RIS Al Jsa asalaadl g€
Gaind 4e iy (iay Cuny ¢ alal) 3¢ Baalell aclgilly Jpadl) Tk (RIS Canlaa dancay (53)
syilaall CalSall Adlpe s Java ) 65 ghaial) CallSall aUas Adaial diah 285 (Cad\SE) (pa 5 pall CalaaY)
. ( Charlesthorngren.1992)."\guld dlee I ALYl 3yl 5yiluall e
ity Janesil Aaliiiall Claha) e Ao gane’ b 09581 il 3853 32 )5Sl abe Gl
i (e 5 Aaadlyy Asale ey un Tiida Loale Gl8)y cAdbiaal) AasiY U Aibeial) CadIall oo

49



A8) ") Ay (ale S Al cladley e J<E 8 daliiies (s Ayl cilelaY) o3
(p1994 03 aTs ks 3 g8
p b Lo i) sl (pe ey
s S Aabiall 3lgal) PUain 05 say agllae ot Lol Ay Adulsy CallSl) Sl o) /1
- el il dlae Pl (e Bal Ja G2 sy <l
tshs Aacdll Lgdhaal Ll dae b il g alaill o) LS /2
Aoladl) Cadlsall by sty yeas /]
- e siiall i) sy CallSs Gl /o
c Gy oY) aaligy Glaal e 365 /2
» Al 5yl Cadlal) dadads /o
Jilay ol Aime JSLaa ) cdaana culjib olad ClISl) Cilpe e Raldl) ff duysall oyl dlae] [/ a
Leahla 3a) die 3)aY) ald ) Cangy Glldg ¢ dag ylae

36 A cCadlal aUail a1 asgiall a3l (g5 cBaladl aseiall L ela Lo pe a3
& s Aadld 355l Jaladily cleale ) dbec s AaAY) CRISE Cluay ccallSal) by peas o
il hall Mas) vie 3y U sl 4 Ll elld S e i dlae) 1al

s Aaiiall lleall (e Ao sand il g o (Sa IS s o Gaald) (53 aide
"l Jahadl) Jad e dabiad) Aas L Akl CallKal) Jasa Lot (ga yal)
Pl Al calaa

o el oda Jol IS 2alg ccalaal) (e Badaie Ao ganae dedd ) CadlSal) daulas e
lelal o ) clalaainy s clalall coes plamyl Aail) sk ae asl V) ¢ 2 Y 4S5 aaas
Glalal) puil G\l Auulae ekt o 4xe Ll G A1 e lecaallsal) by (allam
s maatl (adlall duulae o0 I35 e sy Y] Caaed @ ey edsllaall claladinyly
sl o asig Aa DU Apaladd)l sVl 5)aY) 2 Gun A1 Jaudadil) ks g L) d 55y
ks Gdgi a2) P ) b i Al Calaal Aa)l 3 el Uan Calaal sl 8 alall
(3199405 AT

callsl) e a1
asil) Lty Gl g3 L) 2800 AT apaas .2

50



ChLAN Aasly Jasdadl) (el dasad A bl g .3
chhall dadly clubud) aw) e sacluall 4
slanal aelud ccallSall aUai e Aapdiuad) clilall 3k e CaallSall dulas of Galll gy
o2 Ao LB alSaly ylanndl & (a5 Bl dalse g Aaiage Lealn) ol e capanll e
cdatisall (8 L5 Jalgal)
rellsil) aUad avacal
033 el e oSay s lIKaY )y cclilall 4 Jign o any CallSall sy (o3 U o
(p1993¢ g5 aal) . 24l g byl s
Lalaall ana (DAY e ¢ AY g b (e CRllSHl driny ol alail) prass Calisy
Lo alalY) amy dalse 430 e cadlsall ol ananad gy Bale s ¢ g pie S0 Adnaadll g hally
(p1998c il (s (305 A2) ¢ (a5
c4) (Y il &g el s /1
g apal) (8 Aysllaall bl g5 CallSll 5yl el /2
- il gag (WY Gble ank ) e biall Glleal) 4auk /3

) il Junds

LU lasladll e 5)3Y) calalialy Callall s c)aae bl daads clle itm
- bl a5y 4085l Jaladsll

anatiy yuilly Dyatll Aadly Cagyla s il Cigylall auads CadlSall sy cMaae o)f 2
33 bbbl dailly Jiallys ¢ L il L) aads @ty Juandal) cililee gl by ¢ ASualinally
aaa Ayl ALl oY elldg (Lgald Aoyl Aiall 3 ads WIS il ol oY dasiall cillee (8
¢ A 5ypea A Lelilats bl s 3 Gsllad) Jacadl) aaas by Lealastindy culilad) dae s
ool bl i il cJalaally Jasatll el e o)1 4l cAuls)]) ddeally 5yl0y) oL} o WS
latinealls 5l Al Glileall glaiy Lo JS) i) Cpancar cdauliall de pudly 28000 a5
oo Banall il asil Ll laysas axs ) <l a5 eBlanally jildal) 3 Leblats Lo sy g3l
il Coatiy clgle Cajlaia saaas clehaly el Juinial) Slilee auads iy caUaill cila i
e Lape gy L S Aabse iy il auads WS gl b

51



i) alias ¢ gl
: Jalall aldi Y]

Allaie s Auilatie Bphaat Cilatie Ul a g8 A ddpeliall Clangl) & ey Jalall Gl )
Aatiall clas ol ilbealse 4l o Allall oda 3 adgiall (o clgilaalse 2aad 3 eDlaal) Jani
il s yaalls Loriiall pilaall alad) ol sal) AalS 5 cdae 55 AneS anlim o g Iy oz Y] J<
Bpdlall e daelicall 4K Blan of agw @lld poin Ay dardina) 5yaliall Allaal) AlS Il
. (2003 ¢l 45 puall) . lebilaal Tk davial) claagl) 38S e dacaddl)
: alg¥) allas Al

lpanadd 5 e cbaa)sl Callall jualic aom 4l Jil5 e 2 alaill 13a gadal
J9ne 2 (e OSH Al Gleluall &Gl Al a8y Gaa e WY claag (e sy JSI Al
(#2004 (3 ATy e 32 @lin)). JEal Jass o (p3alilly saahll deliva 1 e Cililaall (1

CRlsil) Al cilaglaa (aibad g e
ilaglzall aggla

Opeddinadl ) gy lgasead Sy (S 1) cile g piall 281ST Aalgd) 3))sall aaf 2a3 il sleall
faale iy 22300y Cilaglaall 038 an &3 CaSs ¢ il ¢ Slgtinall ¢ 3y)aY) £ i

Onl) Jlas) SGlesleall alhas (e Ul Lesb (gshaall cthias Cpall JLS 580 Lgiye
-(p2005¢ g9l pal) adaaa
Cinseals Opa S0 Lt o bl Ao sane () clgiallae o bl (A " 03 AT e
(p1996: g ATy e dukae) . " ddaa g A5 (pae A (B e padid Aauls 2l s
Sy Aadlee 25 Lovie ied ¢ g ariiuall (ot sl Ayea (e 05 O clasbed) ola (e )
s Aamill Old ¢ ludlly LoVl clua 8 Legin A3l oy (Aiina Ao 324l Ciyliandls lalyYy)
o nladl AUl leagin S Cilasbeal) (gaa) o Bladll S )l Lila

leatives (3 adidll jina <3 Leheny <8 A yaally Aaiiall clibill oLl ()9 30 Lede

(3199605 ATy Gl L5 a&) .

52



Aad o 36 4 Dl €Sl sl s e ) 5a caserall 13 of Gl (g
S lebisat o gilia S bl loh cilasbaall Caupaty Ganld) aghs Gl T g ¢ Cpantionally cilaslaal)
S el JB e 223D ATy iee D dagehe Aal
P STl Al cilaglas dsaaf
Dl Lol Thacme aay i€l aUas o (Yl Jalse (e Slale Callall alai aa)
C By Jasdastl) )3 sl "z Y AU e slell
oS 4l V] ¢ JSLaa (g Adlidas Base gl (senl s slasd) Jals cilesladll erdiv )

35 e (G ¢ Al Akl 3len gl bt A b JSLie ) OSLES o3 i
ler g clatial) (gl lgalating oy (S U] i lsall (6 paaty (3l Audaslads <))
138 Adlide il ghue dsbanty cbiadla g sh cpdl ¢ pansg yall Aanlsy it amy cb)all o2a g

e Al Aapall Ll ¢ 3l Aadagl) Jabe o) clshad Job (e 22 AN 30k Al gjasal 2l
)sall Pliias] 5 Ha) die b giall iy ubadl) il 250 Crienaid Al Aada gl Jaya
Mals ¢ Adagiually Lbedl) il A lee (e Aadlll Gl sheall Znall 30 Alspe 1yaaly Aalial
(32006 Casp LLED) . Lysym Gl (S Ll Fpmaa il el
b Cilaaly dsanly asgda
s Jauadl) dada iy

il at b aalid lly @Y eaa Y Aad)) e il gia gy e (g Al o)
S SRV Ayl il Aligh ¢ gpiall mlas s of basy Taladll oSa YV <y piall
gopia) il A8 o DBl ¢ gl ¢ adaiil) sy ggpdall plad) e Lol Jast of
OB Aad ainy sy gaasall Cargd) s aseal) aagiy slaal) <5 el o adadl) sl oSy
c el il A Jseadl) (S Vs by (alai 8 3 gead)
: Jaudadil) aggda Ll

M) apany Cipe G il FOaaY ddhas i sae QS o)
cladadill Cula (e g o Gala AV Qa0 Lay cady el Capey LS Jadads)
roe e 4l Jubadnll FOaia) Chipd o3 By ¢ amliall o LIS 3 ) s @ LAY
ayley Ul "dasdaillaey XS ¢ LAl 3lA3) U8 Wehsbad 2 DU cld pailly CilaaY) pass Ll
(#2002 ¢ il Glafis jae) "4 Gaendl LSEll Oon W pas el o puenl)

53



adly ot Lala ladadil) € e 35 8 caseiall 13 e B giall of Gl Bl
Lo S ol sl dashadil) Guslas (631 Y psedal) 138 aa Gl G Wy S s L owla
SE Oy dahadil) Gylay S 1Y ¢ labady o gk o gy oSy Judan
w5 3k " ((Jeffrey R Alves and Dennis P . Curtin a1994) s ash g AT ddye
Lol cilshadll (g paadl aasy of " rasly Jaudasl) Chyad ela G Jatall et oSy Jads o
S da¥) Alish (68 o L) Lgtauda Gua e Taladll sdag ¢ lgdlaal Gaiad el Aaglaial auagil
(s dile Osanla Gi) g p2002) 'Y

CalaaY) ae adlaaly AUl asede gn day B AVJaiY) sa Caanll la ol Gald) aadU
il b sLaiall 3l laill aa golalll Jalally elgu AUl dasisall

LLadll aDla e jpeaty BlA Jad Lablis " rash Jadadil) Capety Gl oy 4le
Al ClaY) aagl sl Qe 3l lly 4D (b i g AnEDU a7 35l
el Abie @lig Aalad) meblly (el Gyhy cAae il
:Jaubaddl) Aar]

iabiie jes Adlede e slitdl ChlE maad Jadaddl) dulee s a3 4 GlaY Las
Sips Sl Osle gease B B (50 0 ) iealdl Gy g (Say
Lol Zadagl A Dl Aauldd Gl e dlis S5 L epen oy e i o
(2002 3255 2an) J1aa) 1 Ay
Jhatl) Jeay ally S aae e dpens L Jitisd) o) 5 il ST axe o il /1
(g pall pal (g Byg
Jae o alandl Calaal (et sad Ang A8 Jadaatl) oY Bl aled) e sLaiy) <5 /2
el eda e sl €5 ) sap Jadadnlly Ll
il Sl aalaia) o el (aeds o Jadatill Jery :(galai®y) Jaadil) iluis) /3
WY G die Famn gy oSe Al bl 8 Gulill el
pxd i daugipe ohf e B 4o ¥ padl B s Y daadall (g LB Jagss 4
KAl ulieS Lgalatind Koy Aaladie Cilaal dga s
: Jaudadil) ilaaf

54



I Lelanae (3 8 Gy AL oY) e Resane GBaind ) liid) aus
liadl Cum e calaal) oda Ciiaty ¢ oYy il ¢ Jaghall Ja¥1 b Lghiiat qsllaall CilaaY)
(#1996 « s Jal€): ) HlwY 038wy ¢lghiian Ay ) el S Chags by sl
(32002 03 ATy amall 1 ag) 1 V) b Jian Tadaatl) Cilaal of ani S5 Las
Jaxi Al S pae Alla (asias adadsl) o i Cun sliiall Lo Gy Al hladl Qs /1
- slaal Ll
- Jadadill Gakaie dai g y Adaa ALY 2 laills ¢ 2l e slisa) 508 5005 /2
- Aabaiall Zaldall el G dgeall et /3
cslaadl Jala aldY) e oslanll 318 /4
c sl plading 8 Aol (38a5 /5
Akl Sl F Ll s /6
e Cisie lauaaill Lgalaal aian 8 slind) 50U Adeld o S5 Lea Gaalll g
c a8l ) dabhadl Celad) dea i e 50l lubedl auy aass oS
cillal) e LB Jaliag cilwly daaly asge
: 4Bl o g¢da
G A Ll el e clleall Gl il Sl Jaall’ 2l (alS Lige
leararaiy cadiially cpugsiall ol el Cililee Ao Jaui 13650 o) ) A8LaYL 13 dlassas
(32000 cdsa AL E9d). asks I8 @2 B Laguspall Jaladlly alaad) (o (e Sl
Gilubidly aabadl) Calal) of e S 2 loatie lelal " oo LB ) AT (92
A8) L hbad as 8 a0 ddml elly i oy s S ol Adlaia) ClelaYls e saasal
Alad ddmy hE A3 lad e ST Cangis U Selal) " o (1991 ¢ hadl taal
.( Charlesthorngren.1992) ."aus
bl e A48 o sgha
Adlsal) Jasal ol "l Dalails (RISl laas a3 Calaall dgae U e e
(51999 asié A& (liaa)).'slitall CallSall duslas alas DA e Sl e slate Jsrial Lledl

55



Sl Sl g lad) e syskal o Sl e Al el AT (olS Lo LS
- (p1991 ¢yl 2aaf 4g) . hbhis
t Y Gle s callsal) e A G e AL aalidl PDIA
- Akl ddad g /1
pay & Al AaalaiBy) sasgll il 8 elld g oJuadall CallSs e Aaledll GliLal) aseas /2
Akl ala
P Al callall e A0 aUas ey Al sas il CallSall aUai o ghy /3
2N Adadll bl aaas 8 aels Al Al dledl) CallSl) qug ff
lha) dalat Bagy Adaladall CallSally daledll oISl G 38l aas [
AylaY) bl paes (slaiy sae Lal @l g At lase e Capaill /7
-l st Glehals Aalaial Zoliall cllal) A3 asgl) 5oy AUl sk /s

Pl o A Ll

el Gl (leadlSs e 8 e Lol 304 5y emy Jand o Do lia sliie (6 galiioa Y
sy 1Y) s e S paall Alis b cdadadil) Aakig 3adl Ll 8 A0 Ll
oo RSl AnlSa) el mm cadlall e LB () WS agupall aaills 2d0l) aia pe akadll
S S U8 bt 5y s anliall clgl) G opainy chbdl)l el i ) i)
il o 3 ale) ) ylan ed Jahassl) ols s A5 s o) LS Aladl Labadl) gaaly 329
Agx AU Bed) . Loy J8 Clilay) Aalleas celadl) maaa o 5ol a0 LB ¢l
* (2000
sl Ao A8 cilaal

G s Y e degane aiail el Jilugl) aa] cadlall e 3850 e
: Lf*f}[\
g ohall Aabiall AnadlAntal)l sl aladind 8 sy Cihuls gl Al 51 e aall/1
alandl 4l deadll 5l deall jilias Galalall DAY (o) cansatllg IS 755 B8 (e daall /2
sl e 3 oty Uadipe Galalall jalsall ol alay) /3

56



2 e Cargiusall aasdl il Gaay N ) ) Juanilly 2 WY1 CallSs st /4
Aol cVaee amiss S50l A am A dalsall e BIY) syl (3akas /5
Auaail aluhal clial /6
las ez ) cullud e lgllaa) alall cbaelleln LaU cilashealls sliall 5)lal 295 /7
- (1999 carié 2 Gliaa)). slinadl Alaad) IS4 (35S 5 cauysilly auall Mliagle alall ol sall
p Ay Jalaa
tleatl LB Jalae o Sllia

p Agdadiil) Aal) 4Gy /1

Jaby Al Jeal adlge o il abinad) CahaY) cililee b aadis Al A s
Heaal Cullid 5ae @lly 8 aniiid aiadl)
) laglass /i
WY1 Slealse 2aa Hladiu /o
Y sae o A ulluf aaas [
WY A auag /o
sAaandaiil) 4l L850 /2

Iy ) S5 adeaall Jab desll ailse B padanll oY) e <5 Al A e
e S Cullid (DA (e Laaulal
aang LS cpgptiall elal (8 A ggunally Al Cilialiaia) aaaTi dunsas (535 ()Y adasil) /]
gspialls Aae jdl) ylaY) clangll gy Apeadatil) DLal) )
clelially alsal) alas /o
Omil) G paally BBV el s Galaadlally (o ptiall Aoy Jaall adlse A 88l LB /2
sAdlal) 448, /3

Al pand (gAY AN il aue ] AL A8 2235y Al Jadse aal (e a3
DY) s alaall mlaiill ey claale EN eV Casiun Al a8 ) Bl 8 aasB gl
A st ) Aledl) 8 Cangs Al bl ey el a3 cdallall 38,0 A
- (p1999 (axie a2 lan)) 1 oay Al
e Aaatiall cilysall aasty latiall s /i

57



C Al A clehal fa
- Al gl Aslaa [
- ) Aealyall /o
- Lo pilly AalSl) uld clehal) [
c ) i Slebaly alai /g
- Lledll Cadlal) /
408 1) Jadadilly AT g Cayllaal) aldis
Sl alud) Jaslatl (e Led A ¢Gpd) (& by aus slane IS o o] Tl Sies
AU g bl oysa 13a lehd\Ss o sua lE) S5ag o (B Y) GESIY 5eY) 13ag ¢ Jaaally
C 4l el 5o liIl Caoany slasally Cadlsall
gty 8 AL Gl gfusall = lad) amy (DL lgally julaall aladinly 448))) 5aea]
W pusa A8) el (ggia g LU aagaint aas Lehiiat] agasents Ll agdsd e L Lgdll
. (32006 ¢ 12
Pl aUa 5oliS o aSal) julas
Aoy lpadli (g jaall CallS) ol (e aldai JS30US o aSallBgn julae da) 22
:‘?A:\ Lasd dale
:daabaddl) /1
Asyall Glleall 2a3 daey Zygllaall lashaall g o aadid) Cadlall alas e
2 &80 /2
1) i g Aadl) Aasliad Lo P ilasbeal) s e Thals Calsall aUai 00 o o
. Adhiad) claagl)
) /3
Loty sagmsall Hlan) 5elS e Sl LU cilashaall CadlSall aUas i o s
Galgiadl Y
: allad) dal<y /4
Clabia) ae laitiay caplaly ailasly daleiall @l 2ab e Laidle CallSall ol (16K of o
&5 il

58



s elanall bl Ty Al uled) o O (385 e deny (53 2\l Uil 13
(#2006 cgsaTs sl A daal) . Z V) AR el b slanal) Aaally Juadl GliDl 058 (53
IV Shaeall e Gailes 5) 3l als¥) = Jalyall) CallSall aldas aedl (530 o oyt L L
P A il )i e oy ab Adjee Jal G ellyg S
tls Japdaaill (gylima pe aalaill (0la ae (S0 by Ladh i
:AaaliiY) Jalmal) Cals aldas <Y
s Jaaaddl) /1
sl e aels 2l Aalaial) Cilesbealld cdagadtl) Glee A 1S 1o allatl) 138 ey
CallSs ol 8 ) (Rl by i O by dabiiaall L)Y 0S8 paaty Callsally
Jabie (e Alage JS 8z iY) CadlSs Gulis ai 5aY) iy G cppalad Guisive o o dalal
iy L33 i) Bang (ggine Ao ol Ao sana b Alasall 1) (geine o slon dan o 2 LY
Bysas 7 &Y dabas aludl ililee o Jadadill olee b ¢sail) 13 o 2 Y] CallSs Guldy o

- REEN

-

2 Ayl 2

e a8 4ild Sl 2 luy) Call<s ) Uplas 1306 A8 dalee e maly i dalall ol
Baliin) (52 waaty el palic Cabide (e lghlaliia) Aiacaic dlape S 40K bl 20 aUadl)
lajall ells 8 gl o3a auiead e elgiY) & elgm an o Alaja IS NS (e LY g
Al Clang' 5AN) Ayl & Al yall o3 il 1) Sl 2 LY Og3ad ol Al Alajall s
el AT Qaandil) cont 2 V) s’ 55l Ailgd s Alasally e Lgagieat Ji$ ol A e

Cllally Aoledl) il A3)le ol ocallatl) 13a Jla 8 L) (3aaT oSa 4 Caaldl (g,

e foaliad Lobad Gunyg cculalaty) maat g dudadil)

Gt 8 i) 6l a6 e Sl e €l BB pls of Gl iy 4ile
5dl Iy Jlaas Wy clgall lpaly LAl JAT) e )01 (ST s lge sy 2y B L2 Sl
LA ddee (e 1Y) (gpan U8 ALk
i) alg¥) cadlas ol - Lals

DAy ldadil) (Gilies ae ol 1 G (500 padas Ao

s Jaaaddl) /1

59



G ¢ AN AUail) 13 a6 Gad ) LY QS bl CallSil) Jaglads ¢ Saall 1
Shaey) b 388 13 i) CalSalls gyall CalSalls Aabeial) Adadl) ila slaal a2 of oSy
ilipally 5a¥l alal) alsall Sl e JS 3 Aldinall clyuiilly ¢ Aadgiall Juacdil 5SSy gl
- Gleall elééij
1AgB ) /2

o " AS ) AdlaaY) G lial) CallSl) lae’ CallSl) anads elsY) CallSs ol 8
Gadgiall ol 5yaiall cadlall pe sclihas) olis Clasben SIS & ey cBycine Al diaall yalY)
MAT) ey A s pall 551 o3 A8 laglead) Ly eculilaiy) Cisin dyaans crulie i b
pxe yalic Ge Adsguall 20a3 BIDU (Sadll (o maay el s a8 SIS (manaill el yal
. (2003 ¢l jgi yuall) . ulaal) e culilaiYly Calllly )z Y] ana da 5]

g o ey Al 3S5a IS Ay QIS ¢l ol JSU dpuills Clilady) s e
-l clihas) pe daapdl) dal sl ain

gall Lawailly cilihasy) o3a il glsus alilaty) e Claglaa g aUaill 1 of Gaald) Jaadly

Allail) 138 13 ¢z Y 5US pae (e Addghunall daad aUail 13a podaing SIS Clig jeadlly jsaY)
CARE lee xa Sl
Al asal) daafyall: NG
sl Cpblal) dian o Aokl By
: ehaitlg slay

adly LS ¢ hsm dsenans ihs Jlandy 21977 Gle b sl phallad) piiae oliy] &
Cilide & dexd A GLSLe paes o ) BLRYL ¢ Sl elal US 8 4e s e gl giadl
il Al allall S8 5STs edl e eDlaia) 5 7 Y Ay ASles] Sl o caludY]
. sl

Ak ilos clulaal gl aanny el Aahas Cplallad) sl poan il aiadll of
el 8 4illay (600.000) Asapanaill 458l ¢ AUy (300.000 . 275.000) (rule Adadl) ginadl
. (eZOO? A.bm‘ saldllae ﬁ\hb—ﬂ)
p pdiaally A lial) Adasd) Ja)ye

60



ashis cslise el ALl ag clalia 25elll Zelud) Gule 558 (3 G0 dery gl
Lt " e Ble il Aelia b Aeiias Coial SLlS ity g cpliladl £k aicad)
. (#2007 ccigs) ada danf F3a) & Sl (e cpegi aagg ¢ digd) e 8 gise
((Gagall L il )i dgmads Gl /f
CJs sl i e e lia Glid s "elplKYT Jie Al Gl /o

pons SlalS Tatie maay Jn dabe asli aladl e
- il Glpans Alaya /1
. ganail) As e [2
- wsill Al /3
cuhl dla e /4
t pdwaally i) als

die gl Gl s e aheaall ading G ¢ phiaalls CadlSally cilluall aud aag,
CllSs e LB 8 CallSall pUas (e S piaall audien g ¢ i) A liay Aol 233 Gl
. (p2007 « ¥ danf ag aladl) . Lyl

Lhastl) i ab i i) CallSl ala e € aa ) pead) )] adied Gl
als Aandys Bua DA J5ags Biudias A0l Blend dpag Jiiall Tdadnl ay Cus ¢
G piaall ey (535 clelicall @ilala] e jabaally "Gy Gl ) ABLaYl ¢ A dlle
ALl Cagdglly ¢ Jatinall Jalady o pinaall audiing ABlud) Jalsall a5 Jla 8 13) ¢ Gaud) 3 Adlial
(#2007 ALkl JalElae alal . (3sudl 8 4pnilic

Alaje US 3 55 Lagall A4S olae) 3 cpinaall Jal aial) CRUSI Ui ae Ly Gl
cigyaally Zapuad) bl ) aiaall bl e ue 3gns Ala (84 0S5 jaaally ¢ delia
ghaal) e lial) cillead) Ciign Il

s dabyals ¢ el Gl e Callall ol ok pieaall 138 o S Las Gl ity
clallal) Al s Jalyall (RIS sl asiny 8yeiosall Lohaatll Clileall Ala i ¢ Lo lial Gleal)
RPN RIS INU ST IRECHE TROS A
: guaall Aalg A JSLaal

61



23 ¢ o) & Al o 45,8 ol le i ally JSLad) (e aaell piadll 4als

P Y b e JSLaal
Gilatia Gagd o QB (Al Buial J53 (e Lasere Goud) Aoy phia i §)pem Cilatia Joan /1
. padll
i B by aas (gAY Clg paalls ihualls IS5 2sall 23S xbay o5k piiadll /2

- Aperaail] Ll Aila Caaly Jany giaaalli cJariil 350 JLaS) e /3
ozl e Wyt s AShan o) RS (23gdl) Al (e aladl alsall alyau) /4

Caad amy ) 51 (gal Al Alajpal) 5 (Ble] 8 dudlial) dlee Al Sl dais
an
rdufal) @lily Julatg el
b alibad) aea u\ghj
: o) /i
o bl (phlad) aiae & Cplalally Galsiuall e Ly @ Dlan) Gk e bkl gea a5
. Al (50) leie abind ¢ Al (55) ais .
s alldal =

gsnse oo Slasteal s o Jseanll piadly Gl sd) g dpasd cDUlke el
Aoyl
D Al) aaliae

(55 ) padaes bl phlal) aias cplay) (gaeluas GuylY) e bl aaiae o5
s duyal) e
P VIS piadl (gl adsall e cilial) las) 5
L@'j [4 aslaa [3 e e [2 &) a1
bbbl Jalad 8 Laadiocal) Ak jhal)

alasiuly (SPSS ) dac L) aslall Lilas) dojall maliy 3yl e Al cilily Jias
Gl s e lany) astell ot a0 WS SV ((0.05) %5 dusins (s5ise die (5IS pye Ak
ST %95 4 dayy 5 ((0.05) %5 (e Sl Aisins (S5iase die Ay guenall (SIS aya Fand il 1Y) a3

62



oad) il (sl 055 5 cpandl b dana by (IS e @5 Jsan (B Lgad
(A () dad) il s Ml 5 cprall (ash Jo oline ll3d (0.05)%5 oo ST &y sins

(1) ad) Joaa :(Cross tabs) :4ual e

63



Aol Syl [ (1S 2 4 Al | ad)
4 ginal) 4al
25 001 | 41.045 16 | a5 aiadl LISy B 48 ign Jeld Callss HUai aay 1
ADle 30y Lol I i 6 RIS Al ilaslen 2
g 019 29.765 16| Aay Cadlsal Ui Cilagbaay iy e adid 285015 Taplasl) Alec 2
il Lol G ad b RIS ol ilaslee pisiey giaally (S
3085
g 001 [ 39.458 16| Gsalal) Gohal) gty gl giamally CdlSl pualic o 403, 2a 3
Dl )l Japdadnl) )8 2l
A .000| 53.766 16 CallSall jualic Jadadt (i Adle lily g elsV) CadlSs LU 4
ADle 30l Ll il 2t b RS L ilaghes a2y giaadlly
N 006 | 33.476 16 inaally Sl e 350 dolee  de by dalall CalSs AU 5
ADle 30l Lol il i b RIS Al ilaslen o2
a5 .008 | 30.237 16| st gicaallye Wle oue’ 130 Fapud) cilullal) Ui ateaal) ardios 6
ADle 3l Tl 8 a5 3 GRS ol il ha
g 000 | 62.036 16| Callsall aUss cilaslan a2 aiaally e picaalls daluy) 25Ul 7
Do 36y el 8 a3
a8 .000 51.498 16 | clostes priiivg givaally A1 ) ale e alaf giaall aliay) Laladll 8
Bl 3l el 8 s 3 RIS ol
s 000 | 99.056 16 | alas cilaghen it aiaally caa Aoasenaill Lk I giadl das ol | 9
il 38 M)y Jagaill )8 aads b il

- 22007 Alauy) cliby e Gald) dlae) @ juaall

Spi5e dgms ¢ sl slanyl 13 dbeai Lo (ge il gty (1) 4l Jpand) @lily e

(Soia dad g Lglsc_\f?u:é 43\:1);}\ h)&@%@@l# e LL\;:\JL;"\S\} cCalEdlal) 52 O
Al

O S e Asinall (S5ina Rad D) Maal (e (%22 ) i ol il i 4de

anall 2 Al md gy o) Gl 05 Jall 5 cpaall G Ji il 8 (0.05)

64




(0.05 ) oo 8l Led Ayginal) (5ine G i)l Mlaa) (10 (%78 ) Ao () 2n3 gl uit i
- gasall Al (ajd s el pasdll O (Al axedl s (s
e g il e gt Al Al b Galll g AR Gl i (DA e
dasnia " A )lg Judadtl) B i g LIS AL Lgashy ) Claglaal) (pn duilan) AYS @il
Al adine o learend (Sas
Cluagilly il
o ’Y\gi
P Cnlll L s A il b
Y e A ddee (aag sLanl Jals (ol pls aladia) /1
-l alas cilaslas e 3S A adiad L) laudadill dulee /2
- Aparaail) il Chaly Jdeany Cus piiadll Judill )50 W] are /3
C A0y Jadadnll bl ad G Asalel) (3l ai Ayl Jase il /4
el Alaye S 8 a5 Aadal) AASH) olae) 6 ae Ly sLaidl Jals aaal) callsal) oUss /5
wllSal) jalic Jashads (i Adle by e alsY) (IS Hlas /6
sl e 38 dalee ( ae by dabal) Callss ol /7
: Ciluagal) @ Ll
P Obaasill 0den A8l v A S
A8 l5 Jardadl) B i Balee (8 L s Cilaslae aait e [l Callsal) ol (06 of /1

5D Lee Dy ¢caans a8 Al clihaiy) amd clesbeall i e hol cadlal) ol 05 of /2

- lge s e

- sLiiall clalia) ae laiia g 45lialy dabaiall il 2al e Wdle callSall 2l S o /3
Aesaall atills ) aiadll dasll saala 5aY) as of /4

Ml el Als 8 Gyl il oUsi piadl) aadi of 0 Y /5

Jandl iyss Aamyail) culysall DA (e Llall clalidl) (sl Caall€all alas 3l Gaal Cilagia it /6

. Clgaill

65



) Auild
p &) Al aalyal) : Y
risl) /1
Db Lpklyl)  Callill Aaadial) alill) a2 Glild) e deal ¢ ldie 2l 5] e
. (22004 « yiall 5aal) Zaslsl
Ol rplee) daaiial) Cadlsil) Auadae ¢ A3ghlall sy alls ¢ LS ilae ¢ daan ala 2aa] @
. (p1999 ¢ moysils yiall sloa
i B LBl ull) Gale ¥ Al Ao laa oaloa dlad auud) Tlad ¢ i a2 desl @
. (52006 ¢ Apmalal) Al :2,nSY1) B pabaal) goiuall
(p1997 ¢ iill dgmalall ol 1 dsyaiKuy) Lo lial) RIS duulaa goba ¢ 5 2en @
IS ¢ zlas dals deal apds Tengi ¢ @) Jhae il daslaa ¢ (paipen L LLE
(p2002 21422¢ 3l Zayall Glar Gabyll) olalull a2l glabi ¢ ase ol
Clopad) @laalall ikl ) Gilig JAsa. JLeeY) Bl ¢ 35 deal s o
. (1997
¢ il Ll Hlall s 2Kyl ) Rl Gl all cJleall ad) a2 caymeag @l e
. (2004
2eal ey cpall liae 32 tdaabias Reasic AW Iaalaal) (s dl ¢ Opanla Ui 6 @
- (3200241422 5l goyallls 1 pab)l) rlas uls
dally Aelall dgpell dagall o zplll)  Cadlal Jde DB e a2 Glae, @
. (21999
¢ Gl ATy aslie Ch)EN MASY dualaal) cilaghial) alii ¢ 2 elle ¢ GasSuse | Caiis @
(22002¢ 21422 il spall Sy 1oalyll) e cpal) JleS ag ¢ dea i
(2000 ¢ yaall sala s i plee ) AS jglite - JLeYI By ¢ ol Al el @
cla glaal) slaiély doalaal) Al ¢ Juall Al sy ¢ (b)) deal CuSa e dilae
c(p1996¢ pyslly paall s Sla: le)
Dl ipaCayl) dnlaal) Glagleal) alls 8 jales Jise ¢ golpall dhias Gl JLS o
. (32005¢ uiill dyaalal)

66



. (?1991 ¢ u».c..\l (e :\_\ESA '@Am\) L.Q:\.“Sl“ ‘..,J.G L@Jﬂ ¢ J\);j\ mi qg )
- (1994 ¢ Faalall allas : 3yalall) S dsilaa (gl ¢ aly 35102 @

. (#1998
¢ il maliall ot glee ) dsugaal) cilagleall sl ¢ ay aabal le ¢ Olan Hsag e
. (2001
(52003 ¢ Laaalall ;4 )aiCuY) CalSal Gald Aalai ¢ Cadalll ae ool j5 bl e
t Laalad) Jibeayl) /2

A8l o aalaily LB l)g Jadadill cifgilS pulaally cilijigal) ¢ SHl ainl) e ) o
Llall luhall L. jptia pe aulaa) 8 jivalall aSs Gy ¢ e LaiDl 4lagud)
. 22001 ¢ cplal) aalac

Ay ¢ LA Jasly LB Jadadtl) B el dsulaa g3 ¢ Alaall auly) adils Gogle o
¢ Ll iSilly o glall Gla gl daalaclidell Cluhall IS 3)0000 8 Aaslaall (& sl
. 22005

¢ Aaad) ciliiall Gl Ao B B il Auulaa Uil 508 ¢ ouse de sugedd @
Olasaall Arala cladall Sluhall 40S ¢ Hodie je (agaills dnslaall 4 yiwalell ueSs ay
. #2006 ¢ LiaslsiSallg o glall

t duaddl) edldal) /3
22007/6/4 ¢ g3 skl ¢ Alagl) ubliad) phuaas alall jpaal) ¢ sl 0l ae asaly) o

¢ pshall ¢ Ahgll cphlad) i Al acdl) i ¢ Sl 4l desl ZOla @
. 22007/6/4

67



p & salady) A5l aaal) :Lal
e Charlest T. horngren , Srikant M. Datar , George Foster, Cost — Accounting
Amanageril Emphasis , (London : Prentice , Hall . inc. »1992).

Jeffrey. R. Ives. E. Dennis.P Curtin .Planning and Budgeting

(London.Give Inc: 1994).
Abstract

Paper headline:
The Use of information systems costs in the rationalization of planning
decisions and Control.
(Case study Factory National blankets)

The study aims to identify the use of information of costing systems, on
planning and supervision,—applying on National Factory for Blankets, where was
the problem of the study the possibility of a cost system provides information to
assist in the rationalization of planning decisions and control, where the use of the
curriculum deductive, inductive, historical and descriptive analytical in this study.
As for the study were: the hypothesis that there are statistically significant
relationship between the information provided by the systems costs and streamline
planning and control decisions. One of the main results of the study is that the
process of planning and control depends heavily on the information system costs.
One of the main recommendations of the study to the factory to have a system able
to file a cost of good information contribute to the process of rationalization of

planning decisions and control.
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ABSTRACT

The aim of this paper is knows the situations of poverty in the Northern state . to
achieve this aim, the researcher used the historical method to show developments and
changes that took place in the area where the study was carried out. Then, the analytic
descriptive method was used to collect data and to show the impact of the natural
conditions upon citizens life.

The paper concludes with the Following results:-

The main job of people in this area is Following :-

However, the income of people from agriculture is little and does not satisfy theire
basic needs. This is due to the in suffieiency of land which is to be culivated , and the
problems of financing and marketing. The infaetled to the prevailing of poverty in the
area.

Deter to ration of social services increased the severity of poverty in the area.

The main recommendations of the paper inclued taking more and intensive care of
agriculture and farmers in this area , and developing social services.
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Abstract
This study attempts to illustrate the role that the federal support plays in realizing
the economic development in the northern state . the problem of the study revolves
around the weakness that the state suffers in its own resources which in turn led to
decrease in the development indicators .in order to make the northern state capable
of improving its economic conditions , the federal government should assist and
support it to achieve development , particularly , with its weak resources .
Objective of the study comprise the following :
1| demonstrating the performance of the role played by the federal support in
economic development in northern state.
2| Comparing the federal support with the state's own revenues in order to clarify
which one of them mostly contributes in the development of the state .
The study has reached several findings, but the most important is :
The effective role that the federal support plays in realizing economic as well as
social development exceeds the role that the state's own revenues plays in
developing the state .
The main recommendation of the study is :
The necessity of reducing the current expenditure and spending the federal support

In incoming services projects which enable the state to promote its own revenues in
the future .

UNIVERSITY OF DONGOLA JOURNAL FOR RESEARCH ISSUE NO.3, 2012
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ABSTRACT

The present work is concerned with the study of physiological and pathological study of
the fungus Nattrassia mangiferaeNattrassas a causal organism of sooty stem canker disease
and leaf die back of date palm (Phoenix dactyliferaL) in the Northern state of the Sudan
(2007-2008).Symptoms of Nattrassia mangiferae 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 part was removed from infected areas.
The vegetative mycelium grew readily and formed a whitish mat in colour within 2-3 days,
and then turn to blackish in colour .The colonies of N.mangiferae effused dark blackish
brown to black, Hyphae mid to dark brown, smooth 2-8 p thick, conidia (arthroconidia) mid
to dark brown, smooth, mostly aseptate but occasionally with one or more very dark
transverse septa, cylindrical 4-17 x 3-8 p , or spherical to sub spherical and 5-11p in
diameter. Physiological studies of the fungus include temperature, suitable medium, and pH
and carbon source. The maximum temperature for the fungal growth was 35° C.The PDA
medium was found to be the best medium for the growth compared to other tested media.
The best carbon source for the growth of the fungus was dextrose. The hydrogen ion
concentration at level pH 5 gave the maximum growth of the fungus colony. Pathogenicity
experiment proved that the symptoms of infection were produced in artificial inoculation
similar to those caused by N.mangiferaein nature. Root inoculation was more successful as
compared to stem soil inoculations. The host range of N.mangiferae is extremely wide and

it includes plants belonging to different plant families' e.g. Citrus spp.,Guava, Ficusspp,
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Mahogany, Albizia, Acacia nilotica, Ficusnitida,Ficu bengamina, Eucalyptus camaldulensis,
Khaya sengalenesis, Accia seyal, Acacia sengal, Termnalia catappa, Albizia
lebbek,Adonsonia digitata, Cassia nodosa, and Psidium spp.

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

The fung Nattrassia mangiferae was distributed in all Sudan and became more
serious in Northern Sudan causing 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).

in western Sudan the fungus attack Acacia and cause big problems at
KhourTaggat causing loss of about 50 %( Eltaher, 2004).The first report of date
palm leaf die-back on Barhee, Kabkab, Mazafati and Zahedi cultivars in southern
Kerman, Iran cause byN.amangiferaein 2001-2003(Mahadi.2003).

N.mangiferae colonies effuse dark blackish brown to black. Hyphae mid to dark
brown ,smooth ,2-8 u thick ,conidia (arthroconidia ) mid to dark brown , smooth
mostly O septate but occasionally with 1 or more very dark transverse septa,
cylindrical, (4-17 x3-8 ) or spherical to cylindrical and 5-11p diameter , the
pycnidial stage of this fungus is well illustrated and described by Ellis
(1976)Calavan and Wallace (1954).

On artificial media  Nattrassia mangiferae  from infected walnut
produced at first a white pulvenulent aerial growth which olivaceous black , short
branched convolute hyphae arising from the agar segmented into chains of
thalospores ( arthrospores ) when mature , the thalospores segment were citrine
drap to dark brown in colour , globose ovoid or subcueiform in shape, sometimes
1-septate ,4 u broad and 4-10 p long .( Elliott et al., 2002).
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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 became almost white. Cross-section in diseased off-
shoot revealed black layer of sooty masses of arthrospores.Blackcolour and
destruction of conductive system. The trunks of the infected trees became small
and the roots turned to black colour.Leaf bases are easily detached and the fibers
turned to cottony texture.

The vegetative growth of mycelium of N.mangiferae isolated from infected date
palm on PDA in pure culture was white in colour , after 2 days the mycelium
turned to olive green and after that become black(Nori 1996,Elsheikh, 2004 ) .

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 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.

The optimum temperature for germination of the fungus on PDA is 30-35°C
while the minimum temperature is15° C, maximum temperature is 40° C. At 6-
12°C the fungus failed to grow (Nori, 1996).The optimum temperature for N.
mangiferae isolated from date palm was 35° C followed by 25°C and 40° C while
the growth was slow at 15° C and the fungus failed to grow at 5° C(Elshiekh,2004 )
The minimum temperature for the fungus is ( 15° C ),the optimum( 30-35° ), and
maximum ( 38-40°C ), the growth of N.mangiferae range above 5°C while for
Fuscocium arbutithe temperature ranges 10 , 25 , and 30-35 C° respectively
(Elliott, 1999, 2003,2003) .The most suitable medium for the growth ofN
mangiferaeisPDA(Pandeyet al., 1981, Eltaher, 2003). Generally PDA supported

the most extensive growth of N. mangiferae(Nori, 1996), (PDA) Potato Dextrose
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Agar was the most suitable medium followed by Corn Meal Agar , Tap Water
Agar and Salt Agar media (Elshiekh, 2004).The type of carbon source
significantly affect growth of N. mangiferae it is evident that using the same hasal
medium PDA result in significantly more growth (36 mm) compared to sucrose
(25.75 mm) (Nori 1996).The growth of N.mangiferae on the three carbon source
test the starch promoted better growth followed by corn meal and maltose
(Elshiekh, 2004).

N.mangiferae cultured on potato dextrose Agar (PDA) acidified to pH 4.5 with
0.4% (v /v) lactic acid culture were incubated at 25° C under 12-h light provided
by cool — white florescent lamps. After a week, mycelia, conidiospore, and Condia
of N.mangiferae were observed at x 30 to x 40 magnifications under compound
microscope (Msikitoet al., 2005).

The most common symptoms of sooty canker disease caused by
Nattrassia  mangiferae is the sooty, black canker that develops beneath bark
tissues. This black canker is due to presence of masses of black fungal spores that
appear under the bark and on the surface of the canker. Symptoms on leaves of
canker branches appearing during summer , because the fungus grows into and
Kills sapwood , the leaves on branches wilt , turn brown and die ,branches die-back
to the canker area . Most cankers developed on unshaded trunks or limbs that face
towards the sun (Oslen, 1998).

Stem inoculations were the most successful whereas root inoculations were least

successful in Ficus inoculation with N.mangiferae(Nori, 1996).
On date palm seedling inoculation with inoculated with N.mangiferaethe
symptoms appeared after one month of inoculation. First symptoms of the disease
sooty canker appeared on root inoculation and after 42 days on stem inoculation,
but there was no difference between soil inoculation and the uninfected controls
(Elshiek, 2004).
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The present study was undertaken with the objectives of /

1) Isolate and identify N.mangiferae that infect date palm trees was it to confirm,
1) Undertake biological and physiological studies of the causal organism,
1ii) Undertake pathogenicity test of the fungus, iv) define the host range of
pathogen.

MATERIAL AND METHODS

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.

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.

Inocula from actively growing culture of N.mangiferae, 5 mm disc of 7-days
old culture of isolate was placed at the centre of sterile Petri-dish (9cm) containing
20 ml of sterile PDA,; the inoculum was placed with mycelium in contact with agar
in the Petri-dish. All cultures were incubated at 5, 10, 15, 25, 30, 35 and 40° C.
Four replicates were used for each temperature. Two diameters were drawn at right
angles on the reverse side of the Petri-dish; colony radius was measured daily for
7days.

The rate of the fungal growth was estimated daily by measuring the colony size
along the two diameters drawn at the reverse side of Petri-dish and the mean
colony diameter was calculated for each temperature.

Different media were used to study their effects on growth of the fungus.

The media used were.
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1) Potato Dextrose Agar (PDA), ii) Corn Meal Agar (CMA), iii) Gzapeks' Dox
Agar , iv) Malt Extract Agar (M EA), V) Tap Water Agar (TWA).

A number of sterilized Petri-dishes, were poured with above media, two
diameters were drawn on the reverse side of each Petri-dish for centering the
inoculum, then 5mm disc was cut from the edge of 7days old culture, then the
cultures were incubated at room temperature (25-30 C°), four replicates were used
for each treatment, the radius of each colony along the two diameter was measured
daily for 5days for each medium.

Effect of carbon source on the linear growth of the pathogen under the study was
investigated. A liter of Gzapeks' Dox Agar medium was prepared then distributed
into four Erlenmeyer flask of 250ml capacity, each of the four types of carbon
source were added at 30g /I to them individually. These were starch, maltose,
sucrose and dextrose. Each content of flask was poured into Petri-dishes, and then
inoculated with 5mm disc of N.mangiferae culture. Four replicates of each carbon
source were incubated at room temperature (25-30 ° C), colony diameter measured
daily for 7days for each treatment.

Four different pH values (4, 5, 7, and 8) were used to study the effect of
hydrogen —ion concentration on the linear growth of N.mangiferae.

About 100ml of PDA medium were poured in four flasks. The required pH
values of the medium in each flask calculated using buffer solution of citric acid
and NaOH according to Hale (1965), the following pH levels were maintained 4, 5,
7, and 8. The medium was poured in Four Petri-dishes; two pendicular diameters
were marked on the back of each Petri-dish, 5mm disc cut from the edge 7-day old
culture of N.mangiferae were placed in contact with medium of each Petri-dish.
Four (4) replicates of each pH value, the plates were incubated at room
temperature (25-30°C). The growth was estimated daily by measuring colony size

along two diameters drawn previously.
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Pure culture of N.mangiferae isolate actively growing in sterile PDA liquid
medium, were prepared for inoculation by the mycelia and spores. The liquid
culture was incubated for one month, at room temperature. A homogeneous
suspension of the liquid culture was prepared by stirring for 5 hours using a
magnetic stirrer.

One year old seedlings of date palm (variety Barakawi) of a comparable vigour
were planted in plastic bags. The seedlings were transferred 15 days later to plastic
pots (35x20 cm) filled with loamy clay soil and placed in the premises of the Crop
Protection Directorate at glass house .(Khartoum).

In August 2008 three types of scars treatment and scar, inoculation were made
on the stem, root, and soil injections. Five mm long 2mm deep, inoculation was
made using a needle sterilized by ethanol (70 %). The total numbers of inoculation
were three replicates and controls'.

Firstly 5ml of distilled water was sterilized in tubes, full loop with N.mangiferae
was dissolved in sterilized water. This loop contained arthrospores and mycelia of
N.mangiferae was injected with sterile syringe into scars stems, roots, and soil for
three treatments. Controls were covered with the moist polythene bags to obtained
humidity and to prevent entry from surroundings. The seedling was examined daily
to record symptoms development.

Off-shoot of date palm 3-5 old (var. Barakawi) were used for inoculation, the
off-shoot was obtained from healthy trees from Marawi orchard. Following the
development of the root system, the off-shoot were transferred to big plastic bags,
filled with clay loamy soil and placed in the glass house at Crop Protection
Directorate.

In August 2008 three types of treatment were made which were stem, root, and

soil injection. Five mm long and 2mm deep. Inoculations were made using sterile
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syringes. The total numbers of inoculation were three replicates and there were
three controls.

The same techniques used in the seedlings inoculation above were made using
the off-shoots inoculations. The off-shoots were examined daily to records the
symptoms development.

The study the susceptibility of different plant species belonging to different
taxonomic group, which included lemon (Citrusorientales), Ficus (Ficu
sbenghalensis), Guava (Psidium gujavae), and Mahogany (Khaya grandifolia).
Seedlings of six month old were used. The seedlings were obtained from Faculty
of Agric. Science.( Nursery Shambat ). Three replicates were used for each plant
species.

A set of inoculation on stem and root injection was done in pathogenicity
experiment were made in August 2008. Pure culture of N.mangiferaegrown on
sterile PDA was prepared as described in page 28 under isolation, spores of fungus
were pressed into the scars as described under pathogenicity experiments. Total
numbers of treatments was twelve treatments they were arranged in complete
randomized block design with three replicates.

The seedlings were examined daily by recording symptoms development.
RESULTS

Infected plant tissue was plated on Potato Dextrose Agar medium (PDA), the
causal organism was isolated from diseased tissue, the vegetative mycelium of the
isolate in pure culture on PDA at room temperature (28+2c°) grew readily and
formed a whitish mat in colour within 2-3 days, and then turn to blackish in colour
( Plate 1,)The colonies of N.mangiferae effused dark blackish brown to black,
Hyphae mid to dark brown, smooth 2-8 p thick, conidia (arthroconidia) mid to dark
brown, smooth, mostly aseptate but occasionally with one or more very dark
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transverse septa, cylindrical 4-17 x 3-8 p , or spherical to sub spherical and 5-11p
in diameter. ( Plate3).

The results (Table 1) showed that mean colony diameter on "5"days from
inoculation at different temperature was significantly different (P<0.05) between
the growth in different temperatures. At 35° C the maximum growth obtained was
significantly different over the other tested temperatures except 25, 30° C. There
was no significant difference at 40, 15° C as the fungal growth was inhibited, at 5°
C the fungus fail to grow, as it shown in (Fig.1).

The fungus showed different growth on different media (Table 2). The PDA
medium provided the maximum growth and sporulation with significant difference
over the other media except Maltose. CZAP, Corn Meal Agar, and tap Water Agar
supported the least growth respectively.

The fungus growth was influenced by carbon source (Table 3), showed that
there was significant difference (P<0.05) between the growths of the fungus in
different carbon sources. Dextrose provided the maximum growth with significant
difference followed by Maltose, Starch, and Sucrose respectively.

The fungus growth on different hydrogen ion (pH). The fungusgrows at all pH
levels however differential growth was displayed (Table4) with significant
difference. the fungus growth on different (P<0.05) between the fungus growth.
The pH 5 provided the maximum growth and sporulation with significant
difference over the other tested PH level except pH 4, where the difference was not
at pH 7 and pH 8 less growth was supported.

Three inoculation procedures, stem injection, root injection and soilinjection of
fungal inoculums were used. The infestation was done to seedlings and off-shoots
of date palm.The result showed that the disease symptoms for all plants were
firstly observed in those plants inoculated with stem injection, prior to root and soil
injection.
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On date palm seedlings the symptoms appeared 28 days after inoculation. The
development of the disease symptoms started as yellowing of leaves from upper
and downwards, followed by drying the leaf death.

First symptoms appeared on root injection, 40 days after treatment all seedlings
were stunted in comparison to control, but there was no difference between soil
injection and control,( Plate. 4,5).

The seedlings of date palm wilted completely after two month of inoculation,On
date palm off-shoots symptoms started after 45days of inoculation .First yellowing
of the leaves and drying of the margins, after brown colour appeared on the leaf
blades, then the leaves wilted and dried except the leaves of the heart. Present of
black sooty powder layers at the base of the drying leaves later.Symptoms of the
disease were observed firstly on the root injection, stem injection and no difference
between soil injection and control,

After 3months of inoculation the off-shoots wilted and dried.

It may be conducted that the root injection in date palm trees is more successful in
the developing symptoms followed by stem injection while soil injection alone was
least successful.

The pathogenicity tests on Lemon seedlings and Guava the symptoms appeared
after 10 days of inoculation, the leaves become drooped and rolled over, and then
developed chlorosis (yellowing) of all seedlings necrotized and wilted completely
after 4weeks of inoculation with stem inoculations whereas in root inoculations the

wilt occurred after 6weeks.

Thus stem inoculation is more responsive in producing wilt symptoms.
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In Ficus spp. and Mahogany the symptoms of chlorosis and necrosis began to
develop two weeks after inoculations in seedlings by drying of the leaves margin,
after several days affected seedlings wilted from upper to downwards,

After 6 weeks seedlings with stem inoculations wilted completely whereas within
7weeks wilted and mortality occurred with root injections.

It may be conducted that the stem injections were more successful in developing

symptoms followed by root injections.

DISCUSSION

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).

Pycnidial formation was detected in this study and this result is in agreement
with, Calavan and Wallace (1954) who found the pycnidiospores in three type's
hyaline continuous, hyaline to sub hyaline, uniseptate and bisepitate with the
terminal cells hyaline to sub hyaline and the middle light to dark brown. The
colony of N.mangiferae effused dark blackish brown to black,smooth2-8u thick,
spores were 3.5-6.0n wide and 9.8-14.7u long. This finding is in agreement with
Ellis (1976).

Production of thick wooly mycelium with white colour in the growth colony at
initial growth and then turn to black mycelium after 5days. This in agreement with
Giha (1975),Nori (1996) and Elshiekh (2004).

Physiological study revealed that there were differences in time required to
attain the maximum colony radius, colony radius of 9 cm was achieved at 35° C
after 5days and 6.43 cm at 30° C, 5.38cm at 25° C, at 40° C achieved 4.5cm while
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at 15° C, 10° C achieved 0.68 and 0.38cm respectively, at 5° C the fungus failed to
grow, so the optimum temperature required for the growth of N.mangiferae is
around 35° C. The minimum temperatures which the fungus tolerates is between
10-15° C, but at 5° C the fungus failed to grow. This result is with agreement with
those reported by several authors Pandeyet al., 1981; Nori, 1996;Eltaher 2003 and
Elshiekh 2004.

The fungus grows best on PDA (Potato Dextrose Agar) medium. On PDA the
colony diameter was achieved 8.9cm after 5days after inoculation while Malt
Extract Agar ,Czapek'sDox Agar ', Corn Meal Agar , and tap water agar the fungus
achieved a colony diameter of 6.2, 5.1, 4.5, and 2,98 cm respectively.

The maximum growth of the fungus achieved on PDA medium, the result is
similar with those reported by several authors (Ahamed and Yassin, 1992; Nori,
1996;Eltaher, 2003).

Nutritional requirement can be studied on different carbon sources, the result
showed that the Dextrose and Starch provided higher growth of the fungus than
sucrose and maltose. The results are in agreement with Elshiekh (2004) who
reported that N.mangiferae gave higher growth on starch.

pH that gave best growth was in the range of 4-5 pH, and decline at pH 7-8, this
coincides with the result those reported by Msikitoet al.,(2005)

In artificial inoculation experiments the types of inoculations treatment has very
clear effect on success of inoculation by N.mangiferae inoculation on root injection
caused successful infection and gave rapid result than inoculation on stem, but
there was no difference between soil injection and control. This result is in
agreement with Elshiekh (2004) who reported the disease symptoms of inoculated
date palm seedlings with N. mangiferae appeared first on root injection and there

no difference between soil injection and the uninfected control.
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The development of the disease in seedlings was clears and started after 2weeks
In root injection and after 45 days in stem injection.

The symptoms of yellowing and drying of the leaves from upper part to
downwards and death of one branch or leaves to another in the off-shoots of date
palm, also present of sooty black layers on the basal parts of the leaves after
3months observed in artificially inoculated plant were typical symptoms in
naturally infected trees. This result in agree with those reported by (Nori, 1996;
Elshiekh, 2004).

The artificial experiments also proved that Ficus bengalensis, guava, Citrus spp,
Mahogany, were more susceptible to N.mangiferae, and then development of the
disease in Ficus started from first week of inoculation whereas in citrus and guava
symptoms of wilt appear after two weeks of inoculation.

The symptoms of chlorosis and necrosis were observed in artificially inoculated
plant were typical to symptoms of naturally infected trees. This in agree with those
reported by Nori (1996).
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Plate 1.Nattrassia mangiferaeon PDA; 3days old culture .

Plate 2.Nattrassia mangiferaeon PDA; 7days old culture
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Plate 3.Arthrospores of the fungus N.mangiferae

Table 1.The effect of carbon source on linear growth N .mangiferae (colony
diameter in cm)

Carbon | First | 2nd | 3rd | 4th 5™ 6th | 7th | Means
source
Maltose | 1.15 2 465 | 6.33 | 6.35 7.8 7.08 | 5.05c
Starch | 0.76 | 3.08 | 5.83 | 6.8 69 | 693 | 7.7 | 541b
Sucrose | 1.35 | 1.88 | 33 | 368 | 3.74 | 3.9 41 | 3.14d
Dextrose | 1.23 | 425 | 6.75 | 7.35 | 7.45 7.9 8.55 | 6.19a
Means 1.1 28 | 513 | 6.01 | 6.11 | 6.63 | 6.86

%5 LSD =0.278 CV =145

Data average of four replicates

Means in the same column with the same letter are not significantly different at
P< 0.05 of probability according to the Duncan's Multiple Range Test (DMRT)
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Table 2. Effect of different media on linear growth) of N.mangiferae (in vitro)

(colony diameter in cm)

MEDIA First 2nd 3rd 4 th 5th Means
PDA 1.25 2.5 5 7 8.95 4.94a
CZAP 0.28 1.1 2.93 4.2 5.1 2.72¢
CORN 0.2 1.05 2.2 3.3 4.5 2.25d
MALT 0.5 1.8 3.38 5 6.2 3.38b
W.AGAR | 0.13 1.03 2.18 2.98 3.48 1.96e

Mean 0.47 1.49 3.14 4.49 5.65

%5 LSD =0.278 CVv=145

Data average of four replicates
Means in the same Column with the same letters are not significantly different at
P < 0.05 of probability according to the Duncan's Multiple Range Test (DMRT)
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Table 3. Effect of temperature on linear growth of N. mangiferae (in vitro)

(colony diameter in cm

TEMPERATURE | First 2nd 3rd 4 th 5th Means
5°C 0 0 0 0 0 Oe

10°C 0 0.1 0.18 0.3 0.38 0.19%e
15°C 0 0.25 0.3 0.6 0.63 0.36e
25°C 0.6 1.58 3.63 5 5.38 3.24c
30°C 1.1 3.25 3.93 4.68 6.43 3.88b
35°C 1.18 4 6.75 8.5 9 5.89a
40 °C 0.48 1 3 4 4.5 2.60d
Means 0.48 1.45 2.54 3.30 3.76

%5 LSD =0.391 Cv=271

Data average of four replicates
Means in the same Column with the same letters are not significantly different at
P < 0.05 of probability according to the Duncan's Multiple Range Test (DMRT).
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Table 4.The effect of pH on linear growth of N .mangiferae (colony diameter in cm)

pH First 2nd 3rd 4 th 5th Means
pH 4 0.63 2.5 4.75 7.38 8 4.65b
pH 5 0.68 3.05 5.75 8 9 5.29a
pH 7 0.38 2.35 3.6 5.2 6 3.51c
pH 8 0.15 2.1 3 4.15 5 2.88d
Means 0.46 2.5 4.28 6.18 7
%?5 LSD =0.245 CV=95

Data average of four replicates
Means in the same Column with the same letters are not significantly different at
P < 0.05 of probability according to the Duncan's Multiple Range Test (DMRT).
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Plate4. Pathogenicity test on off-shoots of date Palm ;( A) Root injection,
(B) Stem injection(C)Soil injection (D) control
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Abstract: Hypothyroidism is commonly associated with hyperlipidemia. The
aim of this study was to investigate the effect of carbmizole induced
hypothyroidism on plasma lipid profile concentrations, body weight and (food,
water) consumption in female Wistar rats with special focus on cholesterol
concentrations which is important in synthesis of steroid hormones. The
experimental study was located at the University of Kwa Zulu-Natal (UKZN),
Faculty of Science and Agriculture, School of Biochemistry, Genetics and
Microbiology, Westville campus South Africa time from October 2009 up to May
2010. Twenty four female Wistar rats were used. They were divided into two
groups hypothyroidism and control (twelve rats in each). Hypothyroidism was
induced by oral administration of carbmizole 50 mg/kg body weight for three
weeks. The concentrations of thyroid hormones (TSH, T; and T,4), and Lipid
profile (TC, LDL-C and TG) were determined by using enzyme immunoassay Kits
from TOSOH, Corporation Japan for thyroid hormones and commercial kits from
BioSystem S.A. Costa Brava 30, Bracelona (Spain) for lipid profile, through the
Hitach 906 analyzer.The effects of carbmizole appear in negative effect on body
weight in hypothyroid group, but water and food have significantly increase in
hypothyroid group compared to control rats group. The mean values of TSH, T,
and T, were significantly (P < 0.05) decreased in hypothyroid group compare to
control group, the levels of total cholesterol, high density lipoprotein cholesterol
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and triglyceride were significantly increased (P < 0.05) in hypothyroid group
compare to control group.
Key wards:

Hypothyroidism, lipid profile. Carbmizole. |
Abbreviations: T; = 3, 5, 3' Triiodothyronine, T, = 3, 5, 3, 5' Tetraiodothyronine,

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

Introduction

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

Material and methods

Experimental animals

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

The rats were initially acclimatized for three days and then every third day were
put in the metabolic cage for 24 hours. Rats body weight, food and water
consumption were record every third day of experiment. The experimental model
of hypothyroidism was induced by oral administered of carbmizole tablets
dissolved in distilled water. The dose was 50 mg/kg body weight for twenty one
days at 9:00 am (Blouquit et al., 1990). After feeding for three weeks, animals
were anesthetized by halothane for five minutes and sacrificed. Five milliliter of
blood was collected by cardiac puncture and immediately placed into tubes
containing EDTA. The plasma samples were obtained by centrifuge blood samples
at 3,000 rpm for 30 minutes.
Methods
Rat’s body weight, food and water consumption were measured and recorded

every third day of experimental period. Thyroid hormones concentrations were
measured by using Enzyme Immunoassay kits from TOSOH Corporation Shiba-
Koen First Bldg, 3-8-2, Shiba, Minato-ku, Tokyo 105-8623, Japan, through Hitachi
906 analyzer (Taimela et al., 1994). Gonadtrophins hormones concentrations were
measured by using Enzyme Immunoassay kits from TOSOH Corporation Shiba-
Koen First Bldg, 3-8-2, Shiba, Minato-ku, Tokyo 105-8623, Japan, through Hitachi
906 analyzer (Boyar et al., 1976).

Statistics analysis

All values were express as meanszSD. The students-t test was used for the
evaluation of differences between two groups. The differences were considered
significant (if P < 0.05).

Results and discussion

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

Table (1): Mean values of rats body weight, food consumption and water

consumption.

Parameters Control Hypothyroid

Body weight of rat (gm) 251.02 (.+29.32)? | 233.59 (.+28.98)°

Food Consumption (gm) 18.28 (+5.24)¢ 19.49 (¢5.77) ¢

Water Consumption (ml) | 28.39 (+8.48)° 29.77 (+8.43)"

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

are significantly different (P < 0.05).

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

| | Control | Hypothyroid |
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parameters

TSH plU/mL 0.1+0.00 ° 0.01+0.00 °
T, ng/mL 0.38+0.09 ° 0.39+0.10 ¢
T, pgldL 1.48+1.41° 1.24+0.60 "

Values are means£SD. Means with rows not sharing common letter (s) are
significantly different (P < 0.05).

Table number (3): Mean values of rats plasma lipid profile.

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

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

significantly

different (P < 0.05).

Conclusion and recommendation

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

hypothyroidism in comparison with control.
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Effect of weeds on growth and yield of irrigated common bean (Phaseolus
vulgaris L.) in Dongola area, Northern State, Sudan
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Abstract

This study was conducted at the Faculty of Agricultural Sciences,
University of Dongola, ElI Selaim, during the winter season (2010/2011) to
investigate common bean (Phaseolus vulgaris L.) yield loss due to weeds and
identify the critical period for weed interference. Common bean was sown on 23
December 2010. Set of weeding regime experiment was conducted. It was
comprised of 12 treatments arranged in randomized complete block design, with
four replicates. The crop was kept weed-free for the first 2, 4, 6, 8, 10 weeks after
crop sowing and afterward remained weedy till harvest or kept weedy for the same
periods and then remained weed- free till the end of the season. Weed free and
weedy treatments till harvest were included as controls for comparison.
Unrestricted weed growth significantly reduced common bean grain yield by
59.22% compared to weed free full season treatment. Common bean grain yield
decreased as the duration of weed infestation period increased. Plant height was
significantly reduced by 47.91% under full season weedy conditions. The same
trend was also observed for No. of leaves/plant, shoot fresh weight/plant and shoot
dry weight/plant. The critical period of weed competition was found to be between
4-6 weeks after planting.

Introduction

Common bean (Phaseolus vulgaris L.) is an important food legume in
Sudan. It is considered as the second important food legume next to faba bean in
Northern State. Weeds are the major constraints to the production of legumes in
Northern Sudan. They interfere with crop production, directly, through
competition, parasitism and allelopathy or, indirectly, through hindering cultural
and harvest practices. Weeds interfere with utilization of land and water resources
and adversely affect human welfare. Unrestricted weed growth promotes soil
degradation in cultivated lands and reduces yield of arable crops by 50-100%
(Lavabre, 1991; Mohamed, 1996; Ibrahim, 2005 and Mukhtar et al., 2007). The
magnitude of yield losses due to weeds in common bean in the area of production
(Dongola area, Northern Sudan) has not been estimated. However, yield losses of
up to 80% in similar crops such as faba bean, chickpea and lentil have been
reported (Mohamed et al., 1997 and Khogali et al., 2007). The traditional method
for controlling weeds in legumes in Northern Sudan is late hand-weeding which is
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carried out voluntarily by farmers to collect fodder for their livestock. Hand
weeding is labour intensive, tedious, laborious, time consuming, and therefore is an
expensive operation when done by hired labour. The yield losses are mainly due to
delayed weeding, or insufficient weed control (Hamdoun and EIl Tigani, 1977 and
Khogali et al., 2007).

The critical period for weed competition is defined as the period in the crop
growth cycle during which weeds must be controlled to prevent unacceptable yield
losses. Weeds removal during this period is mandatory to optimize weed control. It
enables decision making on the need for and timing of efficient weed control
(Dogan et al., 2004). Generally, the critical period for weed competition is
influenced by many factors such as weed species, the environment, plant density,
time of competition, soil fertility and crop cultivar (Mahgoub, 2002 and Dogan et
al ., 2004). The critical delay in weeding for most crops was found to be 4-6 weeks
and when weeding starts at 6 weeks after sowing, yield losses amount to 35-40%
(Hamdoun and El Tigani, 1977).

When the period of weed competition that a crop will tolerate has been
defined, an early-season threshold can be established. Such threshold would
predict when weeds must be controlled to prevent yield losses. On the other hand,
when a crop is maintained free of weeds for different periods at the beginning of
the season, each increment in the period of weed-free maintenance tends to result
in increased production, until the maximum vyield is achieved. The point beyond
which additional weeding does not affect yield represents late season threshold.
When the curves of the two periods are combined, the critical period of weed
competition is obtained. The beginning and end of the critical period corresponds
to early and late-season thresholds, respectively. Removing weeds at these two
points is usually adequate to protect crops from weed damage (Hamada, 1992).

Information on the competitive ability of weeds on common bean is lacking
In Sudan. A study was, therefore, conducted to investigate yield loss due to weeds
and identify the critical period for weed interference.

Materials and methods

The experimental site was disc ploughed, harrowed, leveled, and divided into
plots. Plot size was (3x2 m). Each plot was made of six rows, each was two meters
long. Common bean variety Balady (commonly used in the Sudan) was sown on
the 23th of November during the winter season (2010/2011) at Dongola, Northern
State, Sudan.Three seeds/hole were planted in rows 60 cm a part and 20 cm
between holes, on the flat plots. The seedlings were later thinned to two plants per

146



hole two weeks after planting, to give a population of approximately 84000 plants
per feddan.

Set of weeding regime experiment was conducted. It was comprised of 12
treatments arranged in randomized complete block design, with four replicates.
The crop was kept weed-free for the first 2, 4, 6, 8, 10 weeks after crop sowing and
afterward remained weedy till harvest or kept weedy for the same periods and then
remained weed- free till the end of the season. Weed free and weedy treatments till
harvest were included as controls for comparison. In weed- free treatment, weeds
were removed frequently by repeated hand weeding to keep the crop free from
weeds up to harvest. However, in weedy treatment, weeds were left to grow,
unrestrictedly, with the crop until harvest. Nitrogen fertilizer, in the form of urea,
was applied at a rate of 43 kg N/ha immediately after thinning before the third
irrigation. Irrigation was applied at 10-15 days interval according to temperature
and other environmental conditions. Cultural practices were carried out according
to the Agricultural Research Corporation (ARC) recommendations.

At eight weeks after sowing ten plants were randomly selected from the four
inner rows in each plot. Mean plant height, mean number of leaves/plant, mean
shoot fresh weight/plant and mean shoot dry weight/plant were measured.

At harvest pods of ten randomly selected plants from each treatment were
cut, to record mean number of pods/plant, mean number of seeds/pod, then the
same pods air dried threshed, to determine 100 seed weight, and grain yield
(kg/fed). Data collected was subjected to analysis of variance. The collected data
was subjected to analysis of variance and means were separated using Duncan’s
Multiple Range Test.

Results and discussion

The weed flora in the experimental site consisted of grassy and broad-leaved
weeds. The dominant weed species (of the total weed flora) were Cynodon
dactylon (L.) pers., Sorghum arundinaceum. (Dew.) Stapl, Tribulus terrestris L.,
Amaranthus viridis L., Sonchus oleraceus L., Eruca sativa Mill., Amaranthus
graecizans L., Euphorbia aegyptiaca Boiss., Solanum nigrum L. and Trigonella
hamosa L.

Weeds compete for water, nutrients and light because of the low competitive
ability of legume crops during the early stages of their growth (Mohamed, 1996
and Khogali et al., 2007). Unrestricted weed growth accounted for 59.22% loss in
common bean yield, as compared with the weed-free check treatment (Table 1).
Similar results were reported by Wolley (1989), Malik et al., (1993) and Khogali et
al., (2007) who showed that, reductions in common beans due to weeds ranged
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from 24-74%. Also same results were found by Mohamed et al., (1997) and
Khogali et al., (2007) who indicated that, yield losses due to weeds in similar crops
such as faba bean, chickpea and lentil are more than 50%. These results have
shown that early removal of weeds enable the crop to maximize the use of the
available resources.

Common bean grain yield decreased as the duration of weed infestation
increased. This finding is in line with that of Worwick and Black (1988) who
mentioned that, crop grain yield reduction by weeds was directly related to the
duration of weed interference. The reduction in common bean grain yield due to
weeds interference was mainly through reduction in number of seeds/pod and 100
seed weight (Table 1). Growth parameters were also adversely affected by weed
competition. Plant height was significantly reduced by 47.91% under full season
weedy infestation. The same trend was also observed for number of leaves/plant,
shoot fresh weight/plant and shoot dry weight/plant (Table 2).

The critical period of weed competition (CPWC) in common bean was
between 4 and 6 weeks after crop planting (Table 1). Hamdoun and EIl Tigani
(1977) reported that, the critical period for weed competition in most crops was
found to be between 4 and 6 weeks after sowing. Dawood (1989) and Mukhtar
(1998) showed that, the fourth week after sowing is the most critical period of
weed competition in faba bean. This difference is expected, because the critical
period for weed competition is influenced by several factors including weed
species, density or ground cover of weeds, the environment, plant density, time of
weed competition, soil fertility and crop cultivar (Mahgoub, 2002 and Mukhtar et
al., 2007).

It is evident that a weed-free period starting from 4™ to 6" weeks after
sowing is necessary to provide high grain yield. To attain weed-free environment
In common bean, pre or post-emergence herbicides, mechanical and hand weeding
during this period should be timed and adjusted to the critical period of weed
competition only. In this, way use of persistent soil acting herbicides could be
avoided and weed control treatments minimized.

Table 1: Influence of duration of weed interference on grain yield (kg/fed) and important yield
components during winter season (2010/2011)

Treatments No. of No. of 100 seed Grain yield
pods/plant | seeds/pod weight (g) | (kg/fed)

Weed-free for the first 2 weeks 8.60a 3.38cd 20.00bc 318.50e
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Weed-free for the first 4 weeks 9.20a 4.00bc 21.40bc 436.10d
Weed-free for the first 6 weeks 9.60a 4.60ab 20.15bc 434.70d
Weed-free for the first 8 weeks 9.00a 5.20a 21.80b 489.30c
Weed-free for the first 10 weeks 9.60a 5.10a 21.40bc 566.30b
Weedy for the first 2 weeks 8.20a 4.40ab 20.40bc 280.90f
Weedy for the first 4 weeks 7.70a 3.80bcd 20.00bc 254.20g
Weedy for the first 6weeks 7.10a 3.40cd 19.00bc 247.90gh
Weedy for the first 8 weeks 7.10a 3.20cd 20.40bc 244.10h
Weedy for the first 10 weeks 6.50a 2.90d 18.00c 246.30h
Full season weed-free control 8.10a 5.20a 29.40a 603.00a
Full season weedy control 6.60a 3.20cd 18.20bc 245.90h
C. V% 27 15.30 10.15 4.00

S.Ex 02.82 0.31 1.10 7.28

-Means with the same letters in the same column are not significantly different at 0.05 level of
probability according to DMRT.

Table 2: Influence of duration of weed interference on plant growth parameters during winter
season (2010/2011)

Treatments Plant No. of Shoot fresh | Shoot dry
height (cm) | leaves/pla | weight weight
nt (9)/plant (9)/plant
Weed-free for the first 2 weeks 50.20c 62.10bc 30cd 7.50bc
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Weed-free for the first 4 weeks 60.20b 66.00abc 35.80bc 7.00c
Weed-free for the first 6 weeks 61.70b 69.10ab 44ab 8.10abc
Weed-free for the first 8 weeks 66.90b 68.40ab 46.20a 8.70abc
Weed-free for the first 10 weeks 78.00a 72.00ab 50.10a 9.90ab
Weedy for the first 2 weeks 40.60e 56.30cd 26.00d 6.70c
Weedy for the first 4 weeks 43.00cde 52.00de 20.80d 6.10c
Weedy for the first 6weeks 48.50cde 49.40de 21.00d 6.50c
Weedy for the first 8 weeks 40.80e 48.00de 23.40d 6.30c
Weedy for the first 10 weeks 49.80cd 46.80de 22.20d 7.00c
Full season weed-free control 79.10a 74.60a 48.40a 10.20a
Full season weedy control 41.20de 44.20e 22.80d 6.50c
C.V% 27.00 32.00 33.00 37.00
S.Ex 31.30 44.25 35.74 2.55

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

probability according to DMRT.
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ABSTRACT
The present work initiated to investigate the evaporative cooling storage of

three types of vegetables fruits were conducted at The Dept. of Agric. Engineering,
Faculty of Agriculture, and U. of K. Sudan.

The objectives of the study were: 1) to design low cost evaporative
cooling units for cold storage of three types of vegetables fruits (tomato, snake
cucumber and sweet paper, 2) to test the performance of the constructed two units,
the two evaporative cooling storage units were constructed from local materials
using; iron bars, wood, saw dust, lofa, transparent plastic sheets, water pump and
fan. The two units were rectangular in shape. For unit 1 the dimensions were 0.8
m in length, 0.5 m in width and 0.6 m in height. While, for unit 2 the dimensions
were 2 m in length, 1m in width and 1m in height. The materials used as wet pad
for unit 1 were saw dust and lofa, whereas for unit 2 only saw dust was used.

Two thicknesses namely; 5 cm and 10 cm were used for saw dust as wet
pad material. Three types of vegetables were stored in both constructed units.
These four vegetables were tomato, snake cucumber and sweet pepper. Air
temperatures and air relative humilities inside and outside the two units ,changes
in color, weight loss, shriveling percentage; rotting percentage and total weight
loss percentage were recorded at intervals of 24 hours for five days.

Regarding the storage parameters, fruits of the three vegetable stored inside
the two units showed a highly significant difference compare to those fruits kept
outside the units. A range of a reduction in internal temperature inside the two
units of 8.7°C — 13.4°C was obtained. A slight increase in air relative humidity and
moisture content inside the two units were observed. These increases resulted in
high rotting percentage and high shriveling percentage, which in turn decreased the

total weight loss percentage for the fruits the three types of vegetables. A positive

change in color of the stored fruits was notice in comparison to these fruits kept
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outside the two units. For unit 1 the non-marketability percentage values of 12.1%,
12.0% and 10.2% were recorded by snake cucumber, sweet paper and tomato,
respectively. With respect to unit 2 the values were 13.2%, 13.6% and 11.8%,
respectively. The two constructed could be adopted for storing the fruits of the
three types of vegetables safely for a period of four days depending on the air
conditions.

INTRODUCTION
In the Sudan vegetables are usually packed old tins and baskets and

transported over rough roods to the markets. Many of the vegetables usually arrive
in markets in the evening and dawn. They are exchanged through several
middlemen before they get to the retailer early in the morning. By then the price
will be almost double the producer’s price. Little or no grading is done and
retailers begin to sell them as quickly as possible because there are no overnight
storage facilities. Unsold vegetables deteriorate in quality to unacceptable levels by
the end of the day. During the season of market gluts, this loss greatly increased.
Therefore, there is a need to find proper ways of harvesting, handling, transporting
and storage of vegetable in order to minimize the losses. Therefore, the objectives
of present study are as follows: -
1- Designing a low cost evaporative cooling storage unit.
2- Testing the performance of the designed storage unit, by assessing the quality of
the stored vegetables.
Evaporative cooling

It is a simple process in which dry air is cooled by blowing it across a wet
surface. The technique is restricted to regions with low air relative humidity and
good water supply and characterized by having low energy cost. The commodity
may be cooled by either the humidified cool air or by misting with water the dry

air over the wet vegetables.
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Evaporative coolers can be constructed from simple materials, such as burlap
and bamboo. The most common evaporative cooling system consisting of 50 mm
thick pads of shredded wood fiber mounted in either side or end wall, water was
speared evenly over the pads from manifold supplied from a sump with a float that
controlled water level (James, 1979).

Also packing house could be made from natural materials that can be
moistened with water, wetting the walls and roof is the first practice in the
morning. This wetting creates conditions for evaporative cooled packing house
which is made from straw. Other type of straw packing house could have walls of
wire mesh that hold charcoal. By moistening the charcoal with water each

morning, the structure will be evaporative cooled during the day (FAO, 1986).

The cost “drip cooler” operates solely through the process of evaporation,
without the use of fan. Cooling will be enhanced if the unit is kept shaded and used
in a well ventilated area (Redulla, 1989).

Low cost cooling chamber can be constructed from bricks. The cavity
between walls is filled with sand. The bricks and sand was kept saturated with
water. Fruits and vegetables are loaded inside, and the entire chamber is covered
with a rush mat, which is also kept moist. Since a relatively large amount of
materials are required to construct this chamber, It may be used only when
handling high value products. During the hot summer months in India, the chamber
is reported to maintain an inside temperature between 15°C to 18°C (59°F to 65°F)
and relative humidity of about 95% (Roys, 1989).

Evaporative cooers can be constructed to cool the air in entire storage
structure or just a few containers regions, since the degree of cooling is limited to
1°C to 2°C (2°F to4°F) above the wet bulb temperature. A cooling pad of wood
fiber or straw is moistened and air is sucked through the pad using a small fan
(FAO, 1986).
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In developed countries, methods employed for extending shelf life and
minimizing post-harvest losses of perishable produce include mechanical
refrigeration, controlled atmospheres, hypobaric storage, and other sophisticated
techniques. These techniques are highly capital intensive and for either lacking or
inadequate. These cooling methods, except adiabatic cooling, are expensive for
small scale peasant farmers, retailers and wholesalers, as they most developing
countries, the required manpower is require electric power. Moreover, in the
existing mechanical refrigerating systems, proper storage conditions are not often
put into consideration as stored items (vegetables) were normally subjected to
excessive chilling or freezing. The injurious effects this has on stored vegetable
products are often very severe, hence, one of the major reasons for the low
efficiency of this system in extending the shelf life of fresh vegetables. Low
temperature and high relative humidity can be achieved by using less expensive
methods of evaporative cooling (Seyoum and Woldetsadik, 2000; Seyoum and
Woldetsadik, 2004).

Evaporative Cooling Efficiency

Evaporative cooled chambers were tested to preserve different types of
vegetables in both summer and winter seasons and their performance was assessed
by those vegetables preserved in open room conditions. In the winter the maximum
reduction of temperature was over 8°C for five days (Chaurasia et al - 2003).

The temperatures were reduced to 3°C or 5°C (6°F t010°F) below the ambient
air temperature, while relative humidity is about 85%. These storage conditions
can be achieved by using the evaporative cooler which is equipped with a vortex
wind machine. Chicken wire was used to construct tow boxes on the opposite sides
of the cooler that hold wet hunks of charcoal or straw. Water dripped into the turn
the turbine, sucking moist, cool air through the load of produce inside the cooler

(Thompson and Kasmire, 1981).
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Well designed evaporative cooling systems can be expected to achieve up
t075% efficiency if properly maintained and wetted at water flow/evaporative rate
ratio of 3.0. Also efficient evaporative cooling system could provide ventilation air
cooled to 28°C (Osama, 2000).

The developed evaporative cooling system is easy to operate, efficient
and affordable most especially for peasant farmers in developing countries who
may find other methods of preservation quite expensive and unaffordable. This
work has elucidated a cost effective means of preserving fresh vegetables, which if
adopted will reduce post harvest losses, hence increase in income generated from
agricultural produce (Taye et al, 2011)

Materials and Equipments:

The following materials and equipments were used to carry out the

experimental work of the present study:

Materials:

They included the following:

1- Tomato fruit (Lycopersion esculentum), snake cucumber (Cucumis sativus var.
flexusus) and sweet pepper (Capsicum annum, G frutescens): were purchased from
the local market and were used as storable materials.

2- Charcoal, saw dust, cotton threads and lofa: were used as filling materials for
the cooling pads.

3- Wood, matel bars and plastic pipes: were used for making the frame of the
evaporative cooling units.

4-Chicken wire mesh with a size of 1.25 inches and mosquito wire mesh: were
used for holding the filling materials of the cooling pads.

5- Jute sacks: were used as wet covers of the cooling pads.

Equipment:

They included the following:
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1- Thermometer of a make of TTX181- ebro: was used for measuring
temperatures.

2- Digital hygrometer: was used for recording air relative humidifies.

3- Top pan balance: was used for measuring loss of weight of the stored
vegetables.

4- Plastic pans: were used for holding water for the purpose of wetting the jute
sacks.

5- Plastic boxes: were used for holding the stored vegetables.

6- Sucking fan: with a capacity of 0.087 m® m?s™ was used for sucking air inside
the evaporative cooling unit 2.

7- Water pump: an electric-powered pump similar to those used in evaporative air
cooler was used for pumping water to the cooling pads.

Methods:

Two evaporative cooling storage units were constructed namely; unit 1 and unit
2. Regarding unitl,was constructed for use in areas were electricity is not
available ,the inner dimensions were 0.8m in length 0.8 m in width and 1m in high
were as the outer dimension 1m, 1m and 1, 2m, respectively. Wooden frame and
saw dust as a filling material for the cooling pads were used; wetting of the cooling
pads was done from top and bottom of these pads by gravity and capillary actions,
Plate 1. Unit 2 was constructed and intended to be used in areas were electricity is
available the inner dimensions of the unit were 1.8 m in length, 0.9 m in width and
0.9 m in high were as the outer dimensions were 2 m, 1 m and 1 m respectively the

frame of the unit was made of steal parts and saw dust was also used as filing
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=

Plate 2 the evaporative cooling unit 2
material of the cooling pads of the units itself. The wetting of the cooling pads of

the unit was carried out by using an electric-powered water pump. While an
electric-powered fan was used to circulate air in side the unit, Plate 2.
Three types of vegetables were stored in the two units, whereas other fruits

of the same three vegetables were kept out side the two units as control treatment.
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The storage period of the fruits was five successive days. Some storage parameters
were monitored intervals of 24 hours during the storage period which included: 1)
air temperature and relative humidity in side and outside the two units, 2) fruits
color, 3) fruit firmness, 4) fruit shriveling percentage, 5) fruits rotting percentage
and 6) fruits weight loss percentage.
Statistical Analysis

The collected data of the study were analyzed by using statistical tools such as
analysis of variance (ANOVA), least significant difference (LSD) and Duncan’s
new multiple range test (DNMRT).
Results and Discussion

Table 1, 2 and 3 indicated the effect of air temperature, air relative humidity

inside the cooling unit 1, plus the type of the cooling pad materials on some quality
parameters of the stored snake cucumber, sweet pepper and tomato fruits. The
results indicate that saw dust gives lower air temperature range compared to control
and lofa. Air relative humidity ranges confirm that saw dust gives higher air relative
humidity compared to control and lofa. Yellowing and shriveling percentage ranges
and rotting percentage showed that saw dust gives lower yellowing. Also the higher
rotting percentages are noticed for saw dust might be explained due to the higher
relative humidity. For the nonmarketable percentage ranges result depicts that saw
dust gives low nonmarketable percentage values which is could be attributed to the
lower air temperatures and higher relative humidity maintained by saw dust cooling
pad material. Roys (1989) reported that a temperature of 15°C -18°C and relative
humidity of 95% were maintained in the experimental storage chamber. Also
Redaulla (1989) reported that cooling will be enhanced if the unit is kept shaded and

used a well ventilated air.
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Table 1 The effect of cooling pad materials on temperatures, relative humidity percentage and some quality

parameters of snake cucumber stored in evaporative cooling unit 1

Storage | Control Lofa Saw dust Yellowing and Rotting Nonmarketable %
day No. shriveling%
Temp | RH | Temp RH Temp RH
Control | Lofa | Sawdust | Control | Lofa | Sawdust | Control | Lofa | Saw dust
I°C | % | /°C| % | J°C | %
1 407 | 11 | 364 | 50 | 289 | 82 0.9 0.2 0.01 0.0 0.0 0.0 0.9 0.02 0.01
2 400 | 14 | 371 | 55 | 272 | 85 9.6 0.2 0.08 0.1 0.1 0.2 9.6 0.03 0.28
3 393 | 15 | 379 | 65 | 268 | 95 14.4 1.6 0.9 1.2 1.2 1.6 14.9 2.8 2.5
4 389 | 16 | 345 | 66 | 256 | 90 16.6 7.1 3.9 2.6 5.2 54 19.2 | 10.3 9.3
5 38.3 | 155 | 316 59 | 251 | 92 35.9 | 224 13.2 4.7 6.9 8.2 406 | 29.3 21.4
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Table 2 The effect of cooling pad materials on temperatures, relative humidity percentage and

some quality parameters of sweet pepper stored in evaporative cooling unit 1

Storage | Control Lofa Saw dust Yellowing and Rotting Nonmarketable %
day No. shriveling%
Temp | RH | Temp RH | Temp RH | Control | Lofa | Sawdust | Control | Lofa| Saw dust | Control | Lofa | Saw dust
1°C| % | ./°C % | ./°C %

1 4411 15 (26.2| 70 | 23 | 85 0.0 | 0.0 0.0 0.0 0.0 0.0 0.0 | 0.0 0.0

2 435|116 (264 | 69 | 22 | 82 | 199 | 1.2 0.0 0.0 | 0.0 1.9 196 | 1.2 1.9

3 423120 (272 75 |21.2| 80 | 10.2 | 8.1 1.1 09 |25 3.7 11.2 1109 4.8

4 418 16 (271 79 |209| 87 | 194 |15.7 2.4 16 |41 6.5 210 1198 | 5.3

5 40.1|1 20 (261 74 |201| 89 | 21.3 | 8.7 7.9 3.4 |53 8.7 247 |140| 4.6
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Table 3 The effect of cooling pad materials on temperatures, relative humidity percentage and

some quality parameters of tomato fruits stored in evaporative cooling unit 1

Storage | Control Lofa| Saw dust Yellowing and Rotting Nonmarketable %
day No. shriveling%

Te| R| Te| RH| Te| RH| Cont | Lof Saw | Cont | Lof Saw | Cont| Lof| Saw
mp.| Hi mp.| % | mp.| %] rol a dust| rol a dust rol a| dust
1°C| % |1°C /1°C

1 439 | 17 286 | 70 |23.8| 89 0.0 | 0.0 0.0 0.0 | 0.0 0.0 0.0 | 0.0 0.0
2 438|118 [269| 71 |235| 84 | 166 | 44 1.0 0.0 | 0.0 2.3 16.6 | 44 3.3
3 424 | 22 1276 | 78 |23.2| 82 76 | 0.6 1.0 0.0 |26 2.6 76 | 3.2 4.8
4 417119 278 79 [203| 86 | 26.1 |226| 0.9 26 |46 2.4 28.7 |27.2| 3.6
5 404 20 254 76 [200| 89 | 239 |11.1| 0.6 0.0 |45 3.3 239 |156| 3.9
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Tables 4, 5 and 6 indicated the effect of air temperature, air relative humidity
inside the cooling unit 2, plus the type of the cooling pad materials on some
quality parameters of the stored snake cucumber, sweet pepper and tomato
fruits. Temperature ranges outside the unit (control) and inside the unit (saw
dust), indicated that saw dust gives lower air temperature range compared to
control. Air relative humidity ranges outside the unit (control) unit (saw dust)
confirms that saw dust gives higher air relative humilities compared to control.
Yellowing and shriveling percentage ranges inside the unit (saw dust) and
outside the unit (control) showed that saw dust gives lower yellowing and
shriveling percentage in comparison with control. This could be attributed to
the lower air temperatures and higher relative humidity maintained by saw
dust cooling pad material. Also high Rotting percentages ranges are noticed
for saw dust cooling pad material which might be explained due to the higher
relative humilities. The nonmarketable percentage ranges obtained inside the
unit (saw dust) lowers than that for outside the unit (control). This result
depicts that saw dust gives low nonmarketable percentage values which is due
to the lower air temperatures and higher air relative humidity.

Table 7 shows summary of effect of unit 1 and unit 2 on storability of
stored snake cucumber, sweet pepper and tomato fruits. Storing period of the
three vegetables is 4 days for evaporative cooling unit 1. Whereas, for
unit 2 it is 3, 3 and 4 days for snake cucumber, sweet pepper and tomato
fruit, respectively. With respect evaporative cooling unit 2 and corresponding

control the value is 3 days for the vegetable.
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Table 4 the effect of cooling pad materials on temperatures, relative humidity percentage and some quality

parameters of snake cucumber stored in evaporative cooling unit 2

Storage | Control Saw dust Yellowing and Rotting % Nonmarketable %
day No. shriveling%

Tem| RH| Tem| RH Outside Inside | Outside Inside | Outside Inside
p/| % p./ % | (control) (saw dust) (control) | (saw dust) (control) (saw dust)
°c °c

1 415| 30 | 25.2 | 82 3.2 0.0 0.0 0.56 3.2 0.56
2 41.0| 35 | 240 | 86 5.7 2.9 2.6 0.8 8.3 3.7
3 408 | 32 | 23.7| 85 9.8 2.6 0.0 6.3 15.8 8.9
4 39.8| 35 | 215 | 89 13.2 3.2 8.8 12.5 22.0 15.7
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Table 5The effect of cooling pad materials on temperatures, relative humidity percentage and some

quality parameters of sweet pepper stored in evaporative cooling unit 2

Storage Control Saw dust Yellowing and Rotting % Nonmarketable %
day No. shriveling%
Tem| RH| Tem RH Outside Inside | Outside Inside | Outside Inside
p./ % p./ % | (control) (saw dust) (control) | (saw dust) (control) | (saw dust)
°c °c
1 415 | 30 | 25.2 | 82 3.1 0.0 0.0 1.3 3.1 1.3
2 410 | 35 | 240 | 86 5.4 0.7 2.3 3.1 6.8 3.8
3 408 | 32 | 23.7 | 85 6.4 1.2 4.2 7.3 10.6 8.5
4 39.8 | 35 | 215 | 89 19.2 4.6 8.3 10.2 27.5 14.8
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Table 6 The effect of cooling pad materials on temperatures, relative humidity percentage and some

quality parameters of tomato fruits stored in evaporative cooling unit 2

Storage Control Saw dust Yellowing and shriveling Rotting % Nonmarketable %
day No. %
Tem| RH| Tem RH Outside Inside | Outside Inside | Outside Inside
p./ % p./ % | (control) (saw dust) (control) | (saw dust) (control) | (saw dust)
°c °c
1 39.1 | 10 | 195 | 80 1.7 0.0 0.0 1.3 1.7 1.3
2 38.2 9 19.2 | 85 3.1 0.0 0.0 2.2 3.1 2.2
3 40.7 | 10 | 20.0 | 89 6.6 0.9 0.0 3.7 6.6 3.7
4 395 | 12 | 206 | 82 17.2 15 0.9 4.6 18.1 4.6
5 394 9 20.2 | 80 18.8 1.9 2.1 7.2 20.9 7.2
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Table 7 Summary of effect of unit 1 and unit 2 on storability of some vegetables

Control 1 Unit 1 Unit 2 Control 2
The vegetable | Storabi Storability | Storabili Storability | Storabil Storability | Storabil Storability
lity factors | ty period factors ity factors ity factors
period period period
Snake Nonmak.% Nonmak. =12.1 Nonmak.%= Nonmak.% =
cucumber | 2days =115 4 days Shriv.% =4.9 3days 13.2 2days 115
Shriv.% =10.5 Rott.% =7.2 Shriv.% =5.5 Shriv.% =2.6
Rott.% = 0.0 Rott.% = 7.6 Rott.% = 8.4
Sweet pepper Nonmak.% Nonmak.%=12 Nonmak.% Nonmak.%=9.9
2days |=14.6 4 days 0 3 days =13.6 2 days Shriv.% =7.6
Shriv.% =14.6 Shriv.% =2.5 Shriv.% =19 Rott.% = 2.3
Rott.% = 0.0 Rott.% = 9.5 Rott.% = 11.2
Tomato fruits Nonmak.% Nonmak% Nonmak.%=11. Nonmak% =
2days |=16.6 4 days =10.2 4 days 8 2 days 114
Shriv.% =16.6 Shriv.% =2.9 Shriv.% =2.4 Shriv.% =11.4
Rott.% = 0.0 Rott.% = 7.3 Rott.% = 0.0 Rott.% = 0.0
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Recommendations: Conclusions
The following conclusions could be drawn:
1- The study of storage parameters for some vegetables namely;
Snake cucumber, sweet pepper and tomato kept in evaporative cooling (unitl)
for 5 days revealed the following results:
a- Keeping vegetables in the storage unit do not indicate any significant effect
on all storage parameters (color change, weight loss, rotting and firmness) with
the exception of shriveling percentage.
b- A reduction in internal temperature ranged from 8.7 °C — 13.4 °C is attained.
c- A positive change in color for the stored vegetables is noticed.
d- An increase in shriveling percentage which in turn decreases the total weight
loss percentage for the three vegetables.
g- A slight increase in relative humidity and moisture content inside the two
units is observed and causes high rotting percentage.
f- Regarding all storage parameters; the three vegetables stored inside the units
give a highly significant variation from those kept outside.
2- The evaporative cooling unit 2 could be utilized for vegetables preservation
for 4 days safely depending on the air conditions.
Recommendations:

The following points could be stated as recommendations:
This study has clearly shown the possibility of using evaporative cooling storage
for preservation vegetables, before recommending findings for practical use.
Further confirmation of results in larger units is recommended.
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