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This experiment was conducted in farm experimental faculty of University of
Omdurman Islamic in Fattaahab located at latitude 34\150 north 34\320east and a
height of about 393 meters above sea level in the season 2012\2013 in order to vac-
cinate pea with strain of bacteria Rhizobia USDA-2468 and Eng and 1399 in order
to choose the best breeds of the breeds mentioned efficient vaccination peas were
selected design sector full randomized trial and using three replicates per treatment
were taken readings after 30days from sowing and 45days from sowing and 60
days from the number of nodes root and the dry weight of a root and wet weight
to shoot and dry weight of shoot and wet weight of the root system and dry weight
of the total root results were that gave the strain USDA-2468 the highest average
number of root nodules and the highest average weight of wet to hold the root and
the highest average dry weight of the contract root and the increase of the impact
of significant when compared to averages, and that at the level of significant(%5)
and gave the dynasty USDA-2468 the highest average dry weight of the contract
root and the highest average dry weight of the increase of the impact is significant
when compared to averages, and when at the level of significant (%5) of all trans-
action so we conclude on the peas in response to vaccination bacteria Rhizobia but
dynasty USDA-2468 outperformed all other breeds, including the treatment of the

witness.
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Abstract

This study is carried out to identify the factors affecting the par-
ticipation of rural youth in development needs assessment phase
for development projects. It was conducted in Dallanj locality,
South Kordufan state — Susan. A simple random sampling tech-
nique was used to select 200 respondents from selected villages.
The primary data were collected through questionnaire and un-
structured interview. Data were analyzed using descriptive sta-
tistics, including percentages, measures of central tendency, and
standard deviation plus the independent t-test, ANOVA analysis
and correlation. The results showed that there statistical signifi-
cance differences at level 0.05 in respondent)s participation ac-
cording to sex (in favor of male) and marital status (in favor of
married respondents) variables, it>s also revealed that there is a
significance positive correlation between both education level
and age with degree of participation in needs assessment phase.
The study proposed some recommendations to aware rural youth

to participate in development projects.

TA plpd H Juolall saell - ducljl pglall dlao



H Juolall x| - ducl i pglall dlao

2

TOA

0135 gl 8y~ 0 4y 26300l Clasinl gl ol i g g gl bl 2o il ol gl

e il 3 s 31 ¥ Jadl 55 530
O (p2007 Sleill e g8l Gudaall) cpAY)
Gle Al s saile dpaiill Clilee J34S L)
Ol iy el (o )9 5 (hal sall Ay Y
Al Glal) Claliia) gaa) dadina
o A Aeldll dge gll At jlas Y Al
a50 Loae A ) gl Anndt Frait] Jasu
dnludl s Gleall s deadl Glalls (e 5 a1
aainall (8 laled) dnia s agle (i i )
lanll g pulilly Z w7l
Jior (p1998 use) il ginall Janiy
)l sall e Al il ) Ll g s
515 Aaitl il Lo aaies 21 )
Gl 4 iy W (e 5y WS) dee
Alie 5 dpaua A8l (e 4y penl) Als all 220
a0 gl (uleall ALYl dadle
Cilaly «(p1988 Gea il ae) el
> shsn it Aa e QLA (2007) el
OSa L@l s Q) Ly eldial 5 oudis
Aol AaE)) 8 AllEe Ol it ae Gl ()
sk B 0sS Cllld @ gl
oy Ao s ol adiaal ad LSl
Gay 4D B Jalaii o Audi Ay e i
ol A (g Iaday lol a maal ol A
) Bl all Al Jeay Lo 525 A
DS (8 Le 13) el ST el gy i3
A 5 Al Ciaval Al el )
A5 ppeailiad e el 2k Y 65 5L
L8 s Y gl aa lgie g laally (55 )0l
—sdfiand) AdCEal)
atill 8 Al AS LAl dilee S g3
o Dl fisay dalse B2 o lealaig
Lyl S LS8 (gl 3 gall Leaal

-

+danlall
Aatill (& Al AS LA ¢ punge i
slale Jb Jadi Al e guasall ool oo
LS 5 ylayly abaid¥l g dubadl g g laial)
Sl S ) g Gudadil) g ) Jb Jas
380 sy esiall Jpall ) sl Jall b
Peoples Par- 4yl 4S L)) mllaiaia
Cpbbaall s i< LY i ticipation
lipsa ellacadl) 134 el 385 5 1Y) Ja s
eald) Gl s Cacalie b el
el i peae gl Cianal dag ol
el il i)yl Q1T iy )
Iue Lo o sb 535 Top Down)) (354l
dal e dgaiil) (s jla ) cang Cile sSad 0
Development was something).osUll
(governments did for or to people
G jlaria¥) ol il pe daiese fasall 138 ¢
e dnay eball Joall o el @l
s (p1998 <) Al Jsall Gl
?M ) gcjl_-d\ Lﬁjajﬂ\} = laiayl Jaall
i) g A8 Ul Aulead Lariiuadl) Jilu )
506 axi e all Y LaaY) oda
e clgilasing s Wl il Claliia) aw e
Glalia¥) cala )l dgball Caglall 28e3
enal 5 ala i 8 Cinyeal y Lo Laia )
Gl e @i Al 3 55 i o shaill Jaal)
Apaad) Al culpald (il 3 e iy ol f
Judl el (e sa e shll daall Jaas
el Sl ddle 35 5o jlticly e laiaY)
e o A Laaly gkl A Casal 13
Lay 5y shaiall Cilacinadl & (e 1 2k Y
LAYy (saliall 5 asil) dashiia (e 4l
e aat Al Sl jlaall 5 5 ga 3l 5 yulaall



g sill) O sasall dpad ) Gailiadd) sy
23S Lia s (e Laia¥) Al 5 yeal) cadeil
4ol Clalia¥l pati dglac
s Al alaal
B ) el Biay Al Gings

LY 5 e LaiaY) ailadll aey i
o dglae (JagS Jlia e Ga )l ldll
el g )l Ailaiay A gaiill cilalgin Yl
Ay duluadl) iy JMA
ol Cldll A4S jlia (5 gisa o ol
A satill Slaliial¥) pasidla e A
Gl (4 ) agd g0 Gle ol
(sl i) pafi dlee J dxiial)
fpaddll ailladll o G Al
Al peadl il g 5ill) - (4 paall
o8 Aglee (8 agiS jlie o (Relaial)
PPR-FEERY
Aan)
pdl e Agaiill & dpall) AS LAl jiiad
Lol Adaal) Glaaiaall dpass Jils 55 L)
s e dand Ll 3 chelaial 5 Lol
A Ul el 5 G jlaally sl S
IS &2 pealed iy gllaall Jaall clay
20 ) i) e ey Lew ol yal
sl Jasll alae yiay Lol O Lay 5 cam
(s Apduay 4y S8 Clills (e 40 SLlay Ly
Alia¥) (o 2Y S il allai g - 5ol
Clalial) a8 Al ja (8 23S jlie el
) o3 ded) o Ua as A sl
g sall Janll (& G35 QL) ) o Jondid]
;‘;.a;‘)d\ Ul riuy)

b o el AS LA o seie Jailh
O ) Ross sy DL s eyl

S %y psaill Ulomdll Laasie (gl
O LS Alayl gl culS Akl alaSy
oo bl s Teliad Jiad dpanil) 84S L)
cagilaina aaelaiil g ate¥ 5 aainall o) il
slivs il leall Jial Lga Ylae Jiai LS
G b Al A (e BBl ) yaal)
ysally dpatill A AS i) dilee Flad
Dysall dlee Gl sl Sy adld (g il
Cladiadl & Tald il gl
A s el Jiai Al jall 028 ()Y lld (Al
Ll s L gan s sball Llell Jiddl dille
dalpe ol J8 el Jiied allail
a5 Ll slall denail LUl jaal)
ALl e S e Jolll sl ale
OsSs O eadal) (e Jaay 1385l gaha g
Llaad Bailise aainall il ST a8 L)
agadli s 3aSY) agie 5 (Blhaie (e dyaiill
Ay el o3a JMA (e pelifine ol )
Capaal A 5ol o3a S (e Caall J slasas
) 3 Jlie e 5 isal dalsall e
iy sail) alial) o Ala e 8 i)
sl el il dal je aa) e s jlicly
gainall JSUe 5 ilalia aali L oy S
O alaa) @lia o) el Cua Cangiodl)
dlee (8 AS i)l (e i ) QLA amy
A sadil) Clalia¥) s

st il 1l

faidll aladll am S el
sl anll il g 5ill) il Ll
o8 dlae (8 agiS e o (elainl)
85 sl zLiaY!

el (il

O Ailaal AV QD 4 gize A8 aa Y

ol aaell - duclyjll pglell dlo

2

~

A



T.\AHIMH Juolall x| - ducl i pglall dlao

0135 gl 8y~ 0 4y 26300l Clasinl gl ol i g g gl bl 2o il ol gl

)l 50 Cua (e (ame paina Al s
(Apmainall s Ay il ¢ kel ) 4 sail)
sl g¥) i iy A gail) OIS daai
Gl el 4 5O A saiil) Adaiill aaai
Glalia¥l a8 Al Jiady K
1Y) (b A sl
peiDISie s b adinall ol dl 3 )38 oLy
Masl g Aiaall Jslall 3 patlly Lellas
Akl a5yl Jlae ) caliliadl ol il ) 8
Aalidll 3 ) gall aladinl L

5 saill Jardl 3 )13} <l 9ol (pe dala Blaf ygind
il

Clalia) paady Jslall alag) (Je 2clis
450 Gy Ay saiil) Laladll aua g 5 adinall
agdil ainall ¢liac

Clilaally aainall e 65 8 dala Blal ygiad
g gl 5l Al Claa 8 Apuluy)
4 gaiil) Al Ll

paady AS Ll magll and Cla ke
Abd pia sa W a4 gl Claliay)
Aaal) dlay () 5S5 imal) painall ALl das
Jasll Lalad Lgie (s il 5 oY)

Al )all dagia

SOl som Auall cy el
LY s lall dglaay (Al 5 2 50 58l ¢ (praall
sa sl meiall aladiul a3y i S Csia
A LS elaa¥) mudl Gluly L)
200 koY Aoyl 40 sdall Al alasiin)
Cupal Al adiae e Gl (e
ol e 5l 8 Al sda
Al e Al ) aaine oSG 2012
Ay ) passel)l 5 Gueiall e L)
ot slee) 7 gl 5E il g 5l g Al b

asinall S A i) Al it AS L)
Aalall il Y a8 S il ) algusd]
GlaY) @l Gaat) Lyl g adiaall
Alaa) & 4edllAS LA (21998 i 2)
slall 8 150 aLdl Caely DA (e A
aal S0y dxainal delaial¥l; Al
Laladl Calaal) puzm g &Ly (Y L il
Giad il el Gl acinall el
GsoAls gorsall) Cilall ol Sl
) Adead) a dadl) A8 LA (21999
G Ouieall Lo il Al DA J
B R PRT- PR PICH I EG RERINDYS
.(Cohen & Uphoft, 1997)

el Ao asjlaall ) okl aany Y
e shai daabie V5 iy )l Dl pan
ol Bl e ba g 63S Y 5 Jlall 5 2¢ally
asii Japhadl) dwee g jliial acdll 8343
(Sl csaclal) gsj‘ aqal) U‘“C'@-“g;l‘
) i el A8 L) lee ) lail
Al gy Jasll s il & ()
e Al delia 8 Juedl &) iy
Dl sall Al dsasll s LedS malijall dal s
Swanson,) e 3kl 5 Sl gall 5
(1998
ddee aaling Lo JS 4 (g ailll ZLaaY)
Ayl Alle 3 ) 5 (e (are painal dgaiil
OSad laliial) sda ey g il d el
el Zlsy ol el pg Jabad JS5 8
Ll o dalall oy et pailyy cadiaal)
S delea 5l 28 g ey ()5 a2e Al
Gaad (A A Hlh pleall dagh adiae
S il a5 ) afiag rling (ame Coan
4 saiill Clalia) jpaiidglac § Aimed ) sa



AUl daal o Alee G Gla glaall
Ay Wiloan s lemsty Leryfis s jae yis
o sl claal Adlatial) luldl) aladsiul
Alsiiudl Gliall ksl QA\ 331..4‘2[1_1
5 ol ey Gl L)) (e
Aty @y s (ANOVA) aal sl olasy)
SPSS Suas¥) mali il

Lgddlie g il (ym ye

Aaalaidy) g e laia¥) ailadll

By i) e die i 30 15 Cle
L pand ALEA) 5 L) aladiul
prasal & Cua Al adine e A 5Y)
Calaal g Afia ) AEAN ¢ i o il
Gile A e e il Al
& A8 Ll 5 Apad Bl (alliadll 5 ) saa
ULl Ll 4 gl claliial) pasi dalee
el A s lgdde J panll o3 3 G
AsSall Al ol lEl

(200 = &) LabaiBY) g Lo laia¥) (ailadll W g oyl gasall (5 )83 a6l (1) Jga

ARSI B- ladly ARSI B- <Ll

4 yand) clidl) £ si

22.0 44 YA-Ye | 58.0| 116 0583

32.0 64 YY -] 42.0 84 <)

255 sl YT_XY ] 5 gl

20.5 41 YooYy Yo Yo =

Lelaay)dal| o ). 3505

so,0 A zoa|  oF[ 1 an o

o¢,0f V.9 Zsye | YO o & 5

Y,o ) Gl Y ¢ xala
Y,o o Ja ) )

G simally Glahy Lad ole 25 — 23 4y yeal)
Ao O (1) dsaal) gl Ciaia gl aadl
5% \in ¢15% <aly 0 gaaal) e 4aaY)
Cuai e iS)y B lall Ay gl )
cosba¥) Als jan )5 03 (53%) O saall
25% e 4 5 Als yalla ) g )3 Gl
O5Se 8 oaalall aladll | 58l (20/) 408 ellia
Jsad A Al Gl (e aal sl
Ay )l ladinally ailaill Al 50 (530 e

583 R ¢ ey (1) Jsaad) ) kil
GUY) Ay 58% Jiai i saaall G (e
Al 52 A (pa aalill Cangiad 429 i
Lo ot jlee @ Gl Cpniall (g0 lail
T g puall @l a5 w30 S 15
o e | 235 04 mal) 50 22% (1) J 52l
sl G Ly ole 18 — 15 o b
22 — 19 duanll 2l ) gty (32%) LS
Al o saily (25.5%) pern O (B cale

ol aaell - duclyjll pglell dlo

26

TA plpd




0135 gl 8y~ 0 4y 26300l Clasinl gl ol i g g gl bl 2o il ol gl

3 o(Abuay) dpaiill L) Sl sllaall (e
Lulyal zalidl) (51995) lhisdl Calial
Lelaa¥) sl Lllss Ualg )l dasi 5 Y
b Bld) paliaiBY) Yl Lalal 5 48E
zaliall sda (31853 HiS BN s el
Gadl 8 ol gl del 3l oo Lude | gasd
(1) sl i 5l (Omd ) a3
(54.5%) Orfisaall Caai (e S O
(peine ol A 2gay ) (pas e pe
& 40.5% agind Sl g eas el Lty
Ll (& Joilly @Ml duws cialy (pa
JS12.5% oo sasall

iy sail) laliny) i Al 48 L)

Slaldaly) il

G sia O A (p1995) Cliall JLal Caa
0SS A bl e caaly 3 uY) Jao
BV i aal) )l e ladl)
i b g sl ) (i Jlms dal 5 ) adaiads
ApalaiY) Y Aaalusal Ll 23 Y
aalaill Al ) gamy Laelil o)) () e s
Cilal a8y (5l 5 pu¥) Al 3 uSall
adal e & adaill O ) (52006) osbe
Cilaglaall fers 3 e adiag 1) Y Adliad)
Cllead) e 58 Al 50 Ol Jsie
Llaall agll )8 dpati e aadelud Al
) gall Lais g ColAll aeas | K0 1 1 S
323 A Al agililla jady Les <l il

Llee A AS jLaal) 4y ol gaall ) ST a6l (2) ady Jotn

(200 = () A padill e g ydiall 4 gl

Gl oad Y e sl %] il s 48 jladl da o
L;J\,pud\ *@Lu;l\

54.5 109 ke oS iy Y

19.0 38 BEE

5.0 10 Ll

Y,EV Y, A 75 15 \):\SS

14.0 28 Laila

A lie 1470 ol <l 208
e peiSad Ala ol a2 A sl bl
dage Ang i€ aalilial 5 aghl )l (e il
Loy Aalall Lilaliad g Lelelaial Lea
S8 )5l o peiSa AS jLEall 038 JBIA (e
aglaaing g lia sl i Colaa) A aguibaas

H Juolall x| - ducl i pglall dlao

3‘ MJ\M\wu\_ﬁuﬂwd}JJcm)ﬂ

bl (32006) U Sdadg .ae—'LMJ.AA

(LAS\J =5 i =4 blal) =3 o) ol =D oy S LY =1) s s ij“‘d\ 2;)33\*

ge SOl Q) dsal il i
@ OSU Y (54.5%) Ofisaal o
e g yiall A gaiill clala) o dla g
Ofisaaadl e (45.5%) obl ey sasl
43 glite sy dleal) 03 (A (5 5S L gl
Bl 05l 5% ¢ 52t o Sl 19%)
Lt Gl Ly S &)W 7.5%
(14% 4cils 3 ) geay (S Ll (5 saall
aladl A< Uil (5 ginsal lsall Jass siall &l



Gl A dilagl) ol 1] el
Sl clelaay) b i dled) o3
saclua 3d8iall Cilgall By e Cudas
Jias ) Aglaad) calaball 5 Adall cl ey
Dol Ay OSall dugi (Bl s
Ge Jalll cleldia¥) oda Jala b Sy
O Agsaiill Salia¥) Jsa cpaaiaal 8
dasill &y & ey eCpagiuall Hhai dga
Zlia¥l 13 b sl g il s )
z5o%aalt L3 ClelainY) ol agasd (5 gaiil
Gl yually el )Y Jalidy 3 alally staal)
Glaldll s cpud) JLS 5 o) Ll G L
oo (L1%)0k Ly Cpigall s )
e sana alaiul &34 (pS Ll G saal
O oAal) o 8 Al e gl e a5 )
Ofignadl e (2.2%) O By cppalal)
Aoy A Al aladin) 8 Al oS Ll
Claslaa e J panll Cargd Sill 5 €3 sall
ceina) 3 Aalial cleralls 3l sall e
i peie by iy (i sasall e gl Eua
Cilide mun s ae 4 Al 4y 8 4y A
s el 5 g ol jall e ) SAlS Allral)
LOAE Bac el Aoy AT p3a aadind Gl ey
o Angiall Gl 8 g gl 1 ol aas
Qs L (6253 peil) ilalial) yand
LAY 5 dpelaia¥) gla ) IS Jalitl)
ol el die iy Las Abagiual) (3hliall
A jlie o WS tagiuaall cilie )5 Dlala
& agen il o2 A (e (4 sl
JSLia s Ly aglae 535 aguydis aglmall
el 2] 23 IS Lee Aylaall cgilacing
Independent Aiiwall Ciliall <y LSS
A Hlially (uial) A830al ¢ — test

Lolaia) agd ¥ €l ez Ul 8 (o gaanall a8
(o) b peallian Y Jifinally U5 s pn
el i a8l (Lis aglll oy Uia g
(i) e
-1 sl Claliia¥) a8 Jilu
Glalbay) waad s Jils g 82 2a i
G o Ol i il g sa
O Alain) il (il o) odg agld aa
Ofisaadl dlaa i aay Uaae (91)
clalia¥) a3 Ale oS Ll
-t WS a0l cails

O gasall (1 SH &35l (3) al) o
dafiall (ihlly Jiluglh agidpa gaa
= () Adhalally 43 gaiill clalial) saadt

(91
% | iy il Sl gl
1.1 ] el e sane

72.5 66 e laiayl
2.2 2| lsalldd A

17.6 16| sl e sana

cilelaiaY)

55 5|kl dle gans

)l sall dday A

1.1 1 oy Y

o sl ol ¥

Ol Alle o) (3) dsaal) (e
wai e 4 oSOl (72.5%)

ol aaell - duclyjll pglell dlo

[\
oo

o5z [EXEE

TA plpd



r.\AmmH Juolall x| - ducl i pglall dlao

0135 gl 8y~ 0 4y 26300l Clasinl gl ol i g g gl bl 2o il ol gl

Ales (B aghS jldial 188 g Alal) 2) B cildacs gia (i (39 AL () JLEA il (4) pd) g

o) juidial lah (g gadil) lfial) pais

ayall (S e Oy dad|ca | md Y [l gl ) =]l oaal)
Lﬁ)‘._}’.ﬁj\ Qﬂaw\

0¥ v, VY 1.593 2.34 AR SA

L198]  171] A

IS sl yall danl gl AS i)l e a3
)4_\9441;)4«4\.;}4_1}&\4!\ ol dal e
AL)A\ oda A (e 4y claliiay)
u;)S\ 851yl ) 5 caminall 3l gl 34
S Ll iny Y

6 sindll B Loy By (i
dee A AS L da )y eally oaladll
i sl Calial) i

Qld @58 a5 (N (4) Joad) il i
b (2=0.05) Ssius 2o iglaal AV
G\,ﬁ;‘ﬁ\ a8 Aglee & O eaaall AS HLi
e el LS il it Uy (s pal
(A o s J9aall 5 8 giall all Cilidans
o2 iy ¢ sSAl mllal Caela (35 4 ()
Clalall aSay Lk ) Casinall oy Al
deldal o458 Lgd aa g slall allall g

A Laal) da pa paadl g aalail] (o gianall ABMad ANAL (5 gina g Jali ) Jalaa (5) Joa

4 palil) cilalial) i ddes b

e YT adail) (g ginaall
LIPS ~,Y‘1\/ 4_.3)@\:\.‘\3]\

Clalia¥) s dalee A dleldy 4S Ll
O I Al oda i S, Ay sail
OY Sl el B3l 5 ala 3y AS Ll Jaea
pa el i (pally Gudl LS (48 )
BomS Ayl agal &SI E Lle AN (e
ab 53 (1S e agleny Laa slall (e Lo sauiS)
MLAYL} ‘_J;A\ ?Wm )-’}L-‘} 4.\.«4.1 ‘55
Lle 4y penll d5all o0 8 a5l LED o
45)LMH4A£LL¢A)&\MJS}B}).\AUJSJLA
My\d,\mmuyugwﬂ\w\@
One-way 2/ gll slad¥) 53 bl (uliba
:(analysis of variance (ANOVA

GM \O.L:‘\.\Ja\.ﬁ)\:@)&.lpjdhrﬂéﬁ
@45‘)\.».».45\ 4;).3.14.1)4:1‘ 4.\5!\} ,_A.AMJ\
Jalza eM‘aﬁé}A.\.\n me ).\.\ASMSA:_“
ABle a5y pual dus Glenw bl
0.05 (s sime Y iysine A5k ashils )
Aaun el ealadll (5 ginall o JS
(éjﬂiﬂ‘ C\T_ﬁ;\kﬂ a8 dalac ‘;5 Al
0.000 & 0.001 & sixall (5 sinsa ey Cum
AS il Jame o)) ) iy Lee M5l e
CLE Y I3 el (5 stondl 5oL 30
DJ}J@)}S\)A\ ):\S\U}S:!\aw‘ﬁ)n
adly Al I Las dadine diaghy dpaii (A



Jﬁ.\ﬁ %.‘AD gj KSJLJIA-“ gé djﬂ\ K.N.\J ‘é.ﬂa\ﬂ Q.-jl-.\ﬂ\ d..,\.‘ﬂ @Lﬁ (6) PEJ ‘_SJ.A;

Lo laia¥) dlad) il lad (o galill zLSaY)

(S St dad | Ol el W afg ana ol Haas
ayal) w9y | Jous sial) sl il yal)
eft] Y,Vio| 5778 3 17.335| Gle sanall o
2.105 196 412.540 | le saaall Jala
199 429.875

T L Y1 QIS (2 0,05  sis e Ailomnl 193 3 (338 353 5 (6) o)) (m o

Dbaddl gl AiSe ¢ aadll e DU
www.amanjordan. .s2006 ¢aa) i
org

il alle il g Ll e gaaa b
?2006 cQJJY\ “LQ.AAJ\

cainall (el g Qladl) iy il e Il e
el s Apie¥) clulpall oyl Sl
21988 =l

& Dl (Al somall gl ae
) (D) Jade) Lo laial) Al
21999 ¢ Sl (yoall aalal)

055 Ai)ll Al ) (sl e
ashoAl daala Jly (olagall b del )
21993 ¢ sk Al ¢ ¥ Aasall ¢ yall
D el slaia¥l ale caeal e
#1998 iy 3! el 2 yeall

1A JaladY) ARl g sal)

Burton E. Swanson, Robert P. Benz
& Andrew J. Sofranko, Improving
Agricultural Extension, A reference
.Manual, Reprinted 1998

Cohen, JM & Uphoff, N, Rural
development participation: Con-
cepts & measures for project design
implementation and evaluation,
Ithaca, New York, Cornell Univer-
sity, 1997

o Al (A agiSjlhey (i gaall
o) O waaly Al Glalaay)
eloal & @y dll culS delaay) Gy
Ul Scheffe Test 4dsd Ll
G Al o) gl & HLal 5 Clas giall dpam,l)
Glalfia¥l o dglee 4 AS L) 8
cul€ doelaay) Al i Uy 4 sail)
O Ay jadiy Cpa g Yl (3 saall Allal
&l agal S5 Cpag el il QL
Cileadl) gl e\l 48 i) e aa a
ad sl 2 i) Jaitise (il dpe LaiaY)

1Clua gl

@ AS Ll dpaaY Al Glbdll de
G il Clalial) b dls e
pedladlal 5 agilaliial 5 agd) sV 4l al all
Lyl agiladinal 5

A e ApadY Ay )ll Cladiadl de o
0 Al e diali g 5 gatill Jandl i 51l
Ay saiill Clalgiay)

By Al CLAll alill e B d s
s pbeill agilial ga (b agud Sl @l 5l
.L;A,-JJISY\ ?@_\:\mﬂ ngim

4

www.Alshabab.gov.eg.com ¢«22007
43,3)\3:}” :\:m.'sﬁ\ RPE PN c:\AJ\AA dasna )AU
www.iad.gov.qa 22007 ¢ ki

Juolall saell - ducl i polall

TA plpd



r.mmp! Juolall x| - ducl i pglall dlao

Ilagul 6 dyalaib Ul dyailll Guini g spenll Olelinll jga

i & 5 waal| Cloliall 399

‘,uwt 240308y dueld!
Je Glasbu pddali e .5 pluo 55l e dlll e
Lo o3 91 g p glalt 513 gull Amaln Llatt Ao 181 Aran IS — Joby 431 Al

(Olasadl 8 alaiy) Apatill (3a8ad 3 8 yaall Gleliall §g0 48 )6l ol gl
Adled V) Laadll W liiels 5 piall cileliall g e aslil b Ll 5,
Lo sa s cainaill dilac olatls 3alall e 5 5oalal) 4ud ALlall (g sl Gl as 3
8 Jaall i b i1 illse M sale aay (53 plaia ) pe Uil 35
S Jadl oY) & delivall dpaiil) Uai au iy Land Ale 3 leas () sanh
38 gy o caelu o cal il Jal gal) 3 jaa Caagy 486l iy al Yl
Cileliall dalue o et G delivall o8 gai oladl 48 yaa g cileliall
e 5 Jaa) daall il 5 calal ¥ 5 5y gutll s Allandl 5 2BV 3 5 il
i Al small 5 JSUal) 48 jae SIS e liall Tl Alass jall co¥Lsall
Cleliall o G e 485l sy cila il g Jslall g delivall gl
Al Caliai 5 ¢l suall 3 de laia ) 5 ApalaBY) il laall 8 jaS 505 il
Lelee iy ) AualaiBY ) CileUnl) aal (pa yiing 3 iall Cileliall g Usd o
Ol siast Allaal g oy sl ()8 A (1 guadl 8 e L) 5 Apala8Y) dpaiill Claa Y
uJSA.ILs)AY\ubw‘ﬂgew\jh‘)ﬂ\JL\JQY\‘;JAL}‘\.\)A‘\.\A.U\)M‘
Mag_tgg\ Slaay g3l jaa eliall gladll Jia g 48 Apabaidy) calas
Claiiall (o S Adlaal) Aol (§8a3 8 el 5 i (e 4 Lal @l g ALali 4 gai
2 9 ol slaia W) (e Ldaa aa al LS e AN cle Ul (pe g il alall
Al a5 a5l L) ) sy (530 5 (o ) gl 4 5l Canl gl
‘um\jt}mﬂ\wqu\ 134 ¢ S 5 LS Luailiad aaad s digs lia
esa‘;)ﬁjjao)m&\ubwu\ujjl\tg_d\ ul@y‘fd\@hm(m\wj
) 8 gaall aal ey sail) AIa ysiad SIS AUl 4 jlaa 5 EalaV) dleal)
;}A\Lﬂ.uu L@_AA\g_a\_\mﬂ\wdm:\ﬁJJﬂMi\ )M\g_\\.c\_ual\‘\;\y
calaiiall 03a (3 suil Ay jlad Cilaane o L) 5 40i )11 3 piall cilelicall cilatia e
Z\ALGZ\MU_\‘;\);}]\M¢BM\&&M\QL9}JM\$J%Y\Mc
U_:\.C-JM\D..\Ae\gﬂ]uﬂ.aw\u.:)m}:\_ujjal\&udﬂ\}

Aday) cdalaidy) et o pmall clelicall dalisall culas)



The paper discusses the role of small industries in achieving economic
development in the Sudan, and its importance is to emphasize the role of
small industries as the most effective way to move semi-skilled and unskilled
labor towards manufacturing. To work for relatively skilled individuals and
to expand the scope of industrial development in the economy to cover all
areas, the paper was conducted with the aim of identifying the factors that led
or helped the presence of these industries and the knowledge of the direction
of growth of this industry, In production, employment, marketing, revenues,
gross domestic product, etc. in areas related to industrial activity as well as
knowledge of the problems and obstacles facing the industry sector and the
development of solutions and proposals. The paper is based on the assump-
tion that small industries play a large role in the economic and social fields
in Sudan. The problem is that the small industries sector is considered one
of the most important economic sectors that depend on the economic and
social development in Sudan, so its development and development necessi-
tates a flexible strategy With all other sectors to achieve the macroeconomic
objectives and represents the industrial sector the cornerstone of any com-
prehensive development renaissance because of its clear impact in achieving
the value added to many of the raw products produced from other sectors ,
But did not find its share of interest to play its role in development, the paper
went descriptive approach, which seeks to discover the reality and descrip-
tion of the phenomena accurately and characterize the nature and quality
of this subject from the nature of the subject and objectives, and the most
important findings of the paper that small industries play a large role in Sup-
porting the economic process and fighting unemployment, and the problem
of financing is one of the most important obstacles facing small industries.
The paper concluded with a number of recommendations, the most important
of which are: highlighting the products of small rural industries, establishing
commercial compounds to market these products, encouraging investment in
small industrial projects, facilitating procedures in general and the necessary
services and training employees for these projects.

Key words: small industries, economic development, unemployment.
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Effect of salinity and NPK fertilizer on productivity of tomato (lycoperisicon esculentum L) in Dongla area
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Effect of salinity and NPK fertilizer on productivity of tomato (lycoperisicon esculentumL)in Dongla area
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S, 4881 | 6.000m | 7.7700n | .1qani | 5200 | 520 | 589w | 600"

S, 344 | 5100 | .78 | e.ogewmi | 441 | 478" | 61150 | 567
CV% 29.11 28.81
Lsd, ., 4192 3.678
SE+ 1.479 1.297

* FO,F1,F2, and F3= control, 75,150 and 225 kg NPK/ha respectively fertil-
izer doses/ S0,S1,S2,S3,54,S5 andS6= 0,2, 4, 6,8, 10 and 12 ds/m salinity level
respectively /* significant at 0.05 and ** significant at 0.01/ Means followed

by the same letter(s) with in each row or Colum are not significantly different
according to DMRT(0.05)

Table (6): Effect the interaction between fertilizer rates(F) and salinity
levels(S) on weight (g) of total marketable yield of tomato in the (2011/2012

and 2012/2013) seasons
Salinity Season | Season Il
levels X
fertilizer F, F, F, F, F F, F, F,
levels

S, 581.80% | 704.30%%0 | 848.00=% | 1142.00° | 509.60%0 | 704.10% | 752.50%< | 995.10%

T
, 532.90°6" | 619.60°*" | 807.80%< | 1008.00® | 495.80%0 | 625.70° | 690.00°* | 1011.00°

T
, 497.10°% | 585.20°%6" | 806.80°* | 937.40%¢ | 391.40°0 | 267.30%C | 750.90% | 945.50®

. 421.60% 462.40%% | 617.70°€th 667.40DCdEfgn 453.20%0 | 448.40%0 | 565.40%% | 607.50%0

S
S
S 434,100 | 546.80%" | 701.00%*% | 967.80%¢ | 384.20°° | 445.50%% | 575.60%9 | 921.40a™
S
S

356.109" | 431.60% 482.80°" | 596.50«%t" | 288.609 | 387.70¢¢ | 417.50¢° | 536.40%

S, | 281.20 | 307.200 | 52450 | 509.00% | 324.209 | 307.40% | 564.800 | 468.70%
C.V% 31.94 28.51
Lsd, s *326.2 *270.5
SE+ 115.0 95.39
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* F0,F1,F2, and F3= control, 75,150 and 225 kg NPK/ha respectively fertil-
izer doses/ $0,81,82,83,84,55 andS6= 0,2, 4, 6,8, 10 and 12 ds/m salinity level
respectively /* significant at 0.05 and ** significant at 0.01/ Means followed
by the same letter(s) with in each row or Colum are not significantly different
according to DMRT(0.05)
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Table (4 Means of number and weight (g) of culls fruits, marketable
yield and total yield of tomato as affected by fertilizer doses levels(F in
the(2011/2012 and 2012/2013) seasons

Fertilizer marketable yield
levels
Seasonl Season2
No WT No WT
FO 6.35¢ 443.50¢ 6.16¢ 406.70°
F1 8.17¢ 535.30¢ 2.358¢ 510.90¢
F2 9.974 684.10° 8.35%8 616.70¢
F3 10.70* 832.60* 9.34* 783.70
CV% 28.81 27.72 31.74 28.51
Lsd, *1.39 *%100.6 *1.549 *"102.20
SEL 0.4902 35.48 0.5464 36.06

F0,F1,F2, and F3= control, 75,150 and 225 kg NPK/ha respectively fertilizer
doses/ *significant at 0.05 and ** significant at 0.01/ means followed by the

same letter(s) with in each row or Colum are not significantly different accord-
ing to DMRT(0.05)

Table (5): Effect the interaction between fertilizer rates(F) and salinity
levels(S) of number of total marketable yield of tomato in the (2011/2012

and 2012/2013) seasons

Salinity Season | Season I

levels X

fertilizer Fo F! F2 F? Fo F! F2 F

levels

So 7 .67 defahii 10.1Qbedefgh 13.458abc 15.692 7 .6 6cdefahi Q.33abedefg 10.403bcde 12.892
S1 9_00<:defghi 11 _30abcdef 1 2_33abcd 14_353b 7_33cdefghi 9_8gabcdef 10_426bcde 1 2_553b
82 7_009fghij 9_44bcde'ghi g_78bcdefghi 12_003bcde 6_33defgh\ 7_78cdefghi g_44abcdefg 10_83abc
S3 6_34fgh\j 8_450defghij 1 0_45bcdefg 1 1 _22abcdef 5_89fghi 8_44bcefghi 9l06abcdefgh 1 O_sgabcd
S 6 1 1 ghij 6.78fghij glzzcdefghi 8.56cdefghi 6_59cdefghi 6.00efghi 7 1 1 cdefghi 681 cdefghi
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FO,F1,F2, and F3= control, 75,150 and 225 kg NPK/ha respectively fertilizer
doses/ *significant at 0.05 and ** significant at 0.01/ means followed by the

same letter(s) with in each row or Colum are not significantly different accord-
ing to DMRT(0.05)

Table (3)means of number and weight (g) of culls fruits, marketable yield
and total yield of tomato as affected by salinity levels(S) in the (2011/2012
and 2012/2013) seasons

Salinity Total marketable yield
levels Season1 Season2
No Wit No Wit
S, 11.737 819.90% 10.074 740.30%
S, 11.75% 742.207 10.05% 705.70%8
S, 9.55%8 706.70%8 8.60* 663.80"8
S, 9.118 662.40%8 8.50* 581.708¢
S, 7.678¢ 542.308¢ 6.638 518.60¢P
S, 6.19¢ 466.70° 5.588 407.50°
S6 5.58¢ 428.00¢ 5.178 438.80°
%C.V 50.56 49.92 54.60 49.92
Lsd0.05 *0.5711 "47.29 '0.7838 "57.37
+SE 0.2014 16.68 02764 20.23

8107 9P HS'ON $IUINIG [eAM[NILISY JO [ewInop
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S0,51,52,S3,54,S5 andS6= 0,2, 4, 6,8, 10 and 12 ds/m Levels of salinity re-
spectively/ * significant at 0.05 and ** significant at 0.01/ means followed
by the same letter(s) with in each row or Colum are not significantly different
according to DMRT(0.05)
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Table(1). Mean of Length of fruit(cm) ,diameter of fruit(cm) and Total
soluble solids(%)as affected by salinity levels (S), in the (2011/2012 to

2012/2013)seasons
Salinity | (Length of fruittcm | (Diameter of fruit(cm | Total soluble solids(%)
levels | Season1 | Season2 | Season1 | Season2 | Season1 | Season2
S0 3.64AB 3.48A 3.89A 3.82A 5.41A 5.24A
S, 3.91A 3.62A 3.76A 3.72A 4.98B 4.92B
S, 3.06B 3.33A | 3.11AB 3.55A 473BC | 4.72B
S, 3.28AB 3.18A 3.24AB 3.28AB 4.52CD 4.43C
S, 2.20C 3.08B 2.60BC 2.67BC 4.32D 4.22C
S, 2.19C 2.10B 2.48BC 2.52C 3.90E 3.93D
S, 1.85C 1.92B 1.78C 2.08C 3.55F 3.58E
%C.V 33.13 24.78 32.80 24.54 7.0 6.57
Lsd0.05 | *0.7795 *0.57 *0.8003 | *0.6206 *0.2575 | *0.2386
+SE 0.2749 0.201 0.2823 0.2189 0.09083 | 0.08416

S0,S1,S2,S3,54,S5 andS6= 0,2, 4, 6,8, 10 and 12 ds/m Levels of salinity
respectively/ * significant at 0.05 and ** significant at 0.01/ means followed
by the same letter(s) with in each row or Colum are not significantly different
according to DMRT(0.05)

Table(2). Mean of fruit length and diameter (cm) and Total soluble solids
(%) as affected by fertilizer dose (F), in the (2011/2012 to 2012/2013)seasons

Fertilizer | (Length of fruitlcm | (diameter of fruit(cm | (%)Total soluble solids
levels | Season1 | Season2 | Season1 | Season2 | Season1 | Season2
F, 1.95, 1.88. 210, 211, 412 411,

F, 2.65, 2.55, 2.87, 2.86, 4.41, 4.44,
F, 3.05, 3.20, 3.16, 3.64, 4.60, 4.41,
F, 3.84, 3.61, 3.79, 3.74, 4.81, 4.78,
%C.V 33.13 24.78 32.80 24.54 7.0 6.57
Lsd0.05 | *0.5892 | *0.4309 | *0.6050 | *0.4692 | *0.1947 *0.1804

s E 0.2078 0.152 0.2134 0.1655 0.847 0.06362
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150, and 75kg NPK/ ha gave 92%,
51% and 26% significant increase,
compared with the control.

The interaction between salinity levels
and fertilizer rates was significant re-
garding the weight of marketable yield
(Table 6). The data revealed that in the
first season the maximum weight of
marketable tomato (1142.0g) was ob-
tained by the zero salinity treatment,
while the lowest one (281.2) was
given by 12ds/m salinity level and no
fertilizer treatment in the second sea-
son the maximum weight of (1011.0g)
was find by 2ds/m and 225kg NPK/
ha ,whereas the minimum (288.6) was
given by the 10ds/m and zero NPK
treatment .

The weight of marketable yield of
tomato was not significantly affected
when applying at 150 or 225 kg NPK
/ ha at salt concentration up to 6 ds/m,
then a significant reduction in yield
was observed in this study with in-
creasing salt concentration (Table 6).
These results may suggest that when
tomato crop is grown in soils having
salt concentration higher than 6ds/m,
soil reclamation and/or adequate man-
agement practices may be required to
improve productivity.

The general trend in this study was
that the application of NPK fertilizer
significantly increased the market-
able yield of tomato. The difference in

marketable yield due to fertilizer rates
was more obvious when fertilized and
unfertilized pots were compared. This
could be attributed to better vegeta-
tive growth of tomato crop as a result
of NPK application.  Significant in-
crease in marketable yield of tomato
in response to NPK application was
also reported by ( Satti and AL-Yahai,
(1995), Heeb et.al,( 2006) and  Ab-
del Mawgoud et al (2007).
Conclusion :

Tomato yields were significantly re-
duced in soils having salt concentra-
tion higher than 6ds/m. In this case
soil reclamation and/or adequate man-
agement practices are essential to im-
prove productivity of the crop.

There is need to evacuate different
types of organic and chemical fertiliz-
ers in saline soils in an attempt to im-
prove productivity of different crops.
Studies on the amount, method of ap-
plication and time of application of
fertilizer to saline soils are needed .
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the second season a significant in-
crease of 36% and 52% was reported
for the rates 150 and 225 Kg/ha re-
spectively.

Fertilizer application had a significant
effect on tomatoes production under
saline conditions. The lowest fruit
number and fruit weight per plant
were produced under high salinity
levels , applying mixed fertilizer of
NPK gave the highest fruit number
and fruit weight per plant( Kaya et al
2001) . They suggested that this may
be due to NPK uptake and transport
is essential for revealing the limiting
steep of plant growth even under un-
favorable growth conditions such as
salinity. Similar results were reported
by Tas and Bair (2009).

The interaction between salinity lev-
els and fertilizer doses influenced
The number of marketable yield sig-
nificantly in both seasons. The high-
est number of marketable fruits were
given by zero salinity with 225kg
fertilizer treatment with the values of
15.69 and 12.89, and the lowest by
treatment 12ds/m with no fertilizer
with the values of 3.44 and 4.11for
season 2011/2012 and 2012/2013 re-
spectively (Table 5).

Highly significant differences among
the means of weight of marketable
tomato fruits per plant occurred in re-
sponse to salinity levels and of NPK

application rates (Table 3 and 4) .
Increasing the salt concentration re-
sulted in a noticeable decrease in the
weight of marketable yield in both
seasons. The highest marketable
weights were brought by the control
in both seasons, whereas the lowest
ones were given by the 10and 12ds/m
salinity treatment .

The weight of marketable tomato
fruits were decreased progressively
by salinity. Salinity has a restrictive
effect on plant growth and yields. This
may be through reduction of the os-
motic potential ,uptake and accumu-
lation of certain cations and anions
to concentration that become toxic to
plant , which would lead to nutrition
imbalances sufficiently great to alter
nutrition of the plant. These results
were in line with those of Bourgreais
etal. (1992)

Increase in weight of marketable to-
mato with increasing NPK application
rate was observed in both seasons (Ta-
ble 4). The lowest weights of market-
able yield were brought about by the
control treatment, whereas the highest
ones were brought about by the high-
est NPK application rate .

The result of the first season showed
that the application of 75, 150 225kg
NPK /ha gave 20%, 54% and 88%.
Significant increase whereas in the
second season the application of 225,
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application resulted in an increase in
the percentage of TSS. In the first sea-
son values of TSS ranged from 4.12 %
to 4.81 %, for the control and 225kg
fertilizer/ha respectively whereas the
values for the same treatments were
4.11% and 4.74%, respectively.

The result of the first season showed
that the application of 75kg/ha, 150kg/
ha and225 kg/ha NPK resulted in
12%, 7% and 17% significant increase
in TSS over the control. In the sec-
ond season the application of 75kg/
ha, 150kg/ha and 225kg/ha gave 8%,
7% and16% respective significant in-
crease in TSS over the control.

The result of this study revealed that
TSS negatively responded to increas-
ing salt concentration whereas, it pos-
itively responded to increasing NPK
application. This result suggested that
TSS is positively related to the amount
of assimilates produced by the plant.
The quality of fruit responded nega-
tively as the salinity level increased.
Similar result were reported by Badia
(2000)

The analysis of variance indicated
a significant difference (p = 0.05) in
number of marketable yield of tomato
fruits per plant as influenced by dif-
ferent salinity levels, fertilizer rates
and the interaction between salinity
levels and fertilizer rates in both sea-
sons (Table 3,4 and 5).

The data in table (3) clearly showed
that in both seasons there was a no-
ticeable decrease in number of mar-
ketable yield with increasing salt
concentration. The highest number
of marketable tomato fruits were
given by the control treatments (SO0)
with the values of 11.73 and 10.07,
whereas, the highest salt concentra-
tion. (S6) gave the lowest number of
fruits with the values of 5.58 and 5.17
for seasons 2011/2012and 2012/2013
respectively.

In the first season salinity decreased
the number of marketable fruits by
8%, 22%, 34%, 41% and 52% by S 2,
S3,S4,S5andS 6. While in the sec-
ond season a percentage decrease of
33%, 44% and 48% was observed for
S 4, S 5 andC6 respectively compared
to the control treatment.

The data in table (4) showed that, in
most cases, increasing the rate of NPK
application resulted in an increase in
the number of marketable fruits of
tomato. The DMRT showed that the
highest rate of fertilizer application
(F3) gave the highest number of mar-
ketable fruits with the values of 10.70
and 9.34 for the two seasons respec-
tively.

In the first season the application 75,
150 and 225 Kg NPK ha gave 27%,
57% and 68% significant increase in
marketable yield over the control. In
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Results and Discussion
The results showed that there were
significant differences between the
length means at different fertilizer
rates and salinity levels in both sea-
sons (Table land 2). The length of
fruits decreased with increasing salt
concentration in both seasons (Table
1 ). The highest lengths of fruits were
given by the control, 2, 4 and 6 ds/m
salinity levels In both seasons.. In-
creasing of NPK application rate re-
sulted in an increase in fruit length in
both seasons,. The lowest fruit length
were recorded with the control treat-
ments, whereas the highest values
were recorded with the 225kg/ha NPK
fertilizer treatments in both seasons.
The data indicated a noticeable
decrease in fruit width with increasing
salt concentration in both seasons (Ta-
ble 1). The lowest values were with
12ds/m salt concentration treatment
with the values of 1.78c¢m and 2.08 cm
for season 2011/2012 and 2012/2013,
respectively. The highest values were
given by the control treatment in the
two seasons. The increases in salt
concentration reduced width of fruit
progressively. Heeb et al ,(2006) and
Satti and AL-Yahyai (1995), Awad
et al.(1990) reported that salinity ad-
versely affected the vegetative growth
of tomato , and it reduce length and
Width of fruits, similar results which

were also obtained by Adler and Wil-
cor(1987) and Shannon et al(1987).
The fruit width invariably increased
with increase of NPK application rate.
The data showed that width of fruits
increased by80%, 50% and 37% due
to 225, 150 and75kg NPK /ha in the
first season, whereas in the second
season the width increased by77%,
73% and 36%for the same rates re-
spectively.

A significant difference in total sol-
uble solids (TSS) among treatment
means at different salt concentrations
and fertilizer rates was found in both
seasons (Table land 2). The data for
the effect of salinity on total soluble
solids (TSS) in tomato fruit (table 1)
clearly indicated that for both seasons
the percentage of TSS invariably de-
creased with increasing salt concen-
tration. The highest values 5.4% and
5.24% were reported for the control
treatment .Whereas the lowest per-
centage were found at the highest salt
concentration in seasons 2011/2012
and 2012/2013 respectively. The de-
crease in TSS in the first season com-
pared to the control was 8%, 13%,
16%, 20%, 28%and 34% at 2, 4, 6,8,
10 and 12ds/m ,respectively. In the
second season TSS the values were
6%, 9%, 15%, 19%, 25%and 32% by
2,4,6,8, 10 and 12ds/m respectively .
Generally increasing the rate of NPK
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et al.(1990) concluded that P fertil-
izer enhanced the tolerance of tomato
plant to NaCl. According to Al-Rawa-
hy et al., (1996) increasing salinity af-
fects growth, yield and fruit quality of
tomatoes.

Increments in tomato yield as a re-
sult of organic and inorganic fertilizer
(NPK) had been reported by many
scientists (Satti and AL-Yahai, 1995;
Heeb et al, 2006 and Abdel Mawgoud
et. al 2007)

Due to the importance of this crop and
meager information on its productiv-
ity under saline conditions, the present
study was undertaken in Dongla area
to evaluate the effect of salinity and
NPK fertilization on tomato produc-
tivity in Clay loam soil under green-
house conditions using pot-experime
nts.

MATERIALS AND METHODS
Factorial experiments were conduct-
ed at the green house of Ministry
of Agriculture during (2011/10 and
2012/2011 October to March) seasons
to investigate the effect of salinity and
NPK fertilizer on nitrogen, phospho-
rus and potassium content in the soil
and tomato plant after fruit picking
(lycoperisicon esculentum cultivar
Strain B). The salinity treatments were
0,2,4,6,8,10 12ds/m) prepared by ap-
propriate sodium chloride solution
and control, 75kg/ ha, 150kg/ha and

225kg/ha NPK fertilizer. The experi-
mental design used was Randomized
Complete Block Design (RCBD), the
weight of soil in each pot is 20kg. The
NPK (nitrophosca) used in this study
has the following composition 30%N,
10%P, 10%K and (Fe, Cu, Zn, B and
MO in ppm).

Six seeds of tomato were sown
in each pot, Three weeks after emer-
gence, the seedlings were thinned to
three plants per pot. Before planting
and for each treatment level, the NPK
fertilizer was thoroughly mixed with
the soil before potting.

Three marketable fruits were ran-
domly picked from each pot, and the
average diameter and length of fruits
were measured using a vernier cliper.
Analysis was also carried out to de-
termine the total soluble solids TSS
in fruits. At each treatment level the
number and weight of marketable to-
mato fruits per plant were recorded.
The data collected were subjected to
analysis of variance (ANOVA) ap-
propriate for randomized complete
block design (Gomez and Gomez,
1984). Duncan,s Multiple Range Test
(DMRT) was applied to separate the
treatment means. All statistical analy-
ses were performed using SAS pro-
gram computer package.
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Introduction

In many countries, cultivation of salt
affected soils is a necessity to provide
food for the inhabitants. The decline
of yield with salinity was reported by
many research workers. However, at
certain levels of salinity there was an
increase in yield with fertilizer ap-
plication (Amer, 1964; Lunin, 1965).
This decrease in yield with salin-
ity was attributed to reduction in the
availability of plant nutrients under
saline condition (Lucken 1962). In
addition, the common poor soil struc-
ture and reduced microorganism ac-
tivities in those soils may result in a
reduction in plant growth and produc-
tion. It was reported that compounds
including Ca, k or P applied to plant
under salt stress extremely decreased
intake of sodium by competition with
Na in leaf and roots of plants and in-
crease the capacity of durability of
plant against stress (kaya, et. al 2001).
). The detrimental effects of salinity
on plant growth may be attributed
to reduction in the osmotic poten-
tial of the soil solution that reduces
the amount of water available to the
plant or specific sodium ( Na+) toxic-
ity, and/ or inhibition of the uptake of
several nutrients causing nutrient im-
balances in the plant(Bourgeais at.al
1992).

Law and Egharevba (2009) found
that growing tomatoes at three plant-
ing densities and three levels of NPK
fertilizer, and without fertilizer appli-
cation had the least values in all the
measured parameters (Total and mar-
ketable yield, total chlorophyll and k
contents and total soluble solid (TSS)),
However, as fertilizer application
rate increases, all measured param-
eters also increased up to the highest
level. Alaa et al (2009) showed that
all growth parameters such as plant
height, leaf area, total chlorophyll
and k contents, fresh weight of areal
parts and percentage of dry weight of
areal parts, as well as yield and some
quality parameters responded nega-
tively as the salinity level increased
. Only Na contents in the leaves and
TSS in the fruits responded positively
to the increment in salinity level. The
effect of salinity on tomato juice has
been studied by Badia ,(2000) who
reported an increase in dry weight,
total soluble solid (TSS), titratable
acidity (TA), reducing sugars, and
electrical conductivity (EC) of the to-
mato juice subjected to 3 and 6 grams
of NaCl per liter of irrigation water
. Nutritional management of tomato
through proper fertilization has been
shown to improve tomato production
(Solaiman and Rabbani, 2006). Awad
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Effect of salinity and NPK fertilizer on productivity of tomato
lycoperisicon esculentum L) in Dongla area)

Awadia .A . Ahamed1, Zaheer Eldin .A. Ali2, Abdel Kareem..E. Fadl2 and Mohamed Osman. A. Warrag3
1- Department of Crop production, Faculty of Agricultural Sciences, Dongola University
2- Department of Soil and Water Sciences, Faculty of Agricultural studies, Sudan University
3-Department of Horticulture, Faculty of Agricultural studies, Sudan University

This  Study was conducted during October- March 2011/2012 and 2012/2013,
seasons at Ministry of Agriculture green house in Dongola, Northern Sudan, to
investigate the effect of salinity levels (0,2,4,6,8,10 and12ds/m) and, 0, -75kg/ ha,
-150kg/ha and -225kg/ha NPK fertilizer on the vegetative growth and productiv-
ity of tomato in clay —loam soil. A randomized Complete Block Design (RCBO)
with three replicates was used for laying out the pot experiments.

Measurements of yield and yield components comprising diameter and length of
tomato fruit, total soluble solids (TSS), number and weight of cull and marketable
fruits and total yield of tomato.

The results clearly indicated that each of diameter and length of tomato fruit and
(TSS), were significantly reduced with increasing salt concentration, whereas they
were significantly increased with increasing of NPK application rate. The interac-
tion between salt concentration and fertilizer rates was also significant with respect
to these parameters. The same trend was found in number and weight of cull fruits,
marketable fruits, and total yield of tomato . The interaction between salt concentra-
tion and fertilizer rates was also significant.

Generally, when the fertilizer was not applied with the highest salinity level values,
of all measured parameters of yield components and yield of tomato were minimal.
However, as the rate of NPK application increased and the salinity decreased, all
measured parameters increased.

The application of NPK at a rate of 150 or 225kg/ha at salt concentrations up to 6
ds/m gave marketable yield means that were not significantly different from each
other .However, it was significantly higher. This observation may suggest that when
tomato crop was grown in soils having salt concentration more than 6 ds/m, soil
reclamation and/or adequate management practices especially fertilizer application
are essential to improve the productivity of the crop.

G'ON SPIUAIS [RIMNILISY J( [euInop

8107 "4



8107 9P HS'ON $IUINIG [eAM[NILISY JO [ewInop
19) |

Journal Of Agricultural Sciences

Mohammad, S.S., Effect of fenugreek
and lupine seeds on the development
of experimental diabetes in rats, Plan-
ta Medica, 54, 286-290, 1988.
Hannan J. M. A. , Ali L., Rokeya B.,
and Khaleque J, Soluble dietary fibre
fraction of Trigonella foenum-grae-
cum (fenugreek) seed improves glu-
cose homeostasis in animal models of
type 1 and type 2 diabetes by delaying
carbohydrate digestion and absorp-
tion, and enhancing insulin action,
British Journal of Nutrition. 97 (3),
514 -521, 2007.

Keisha T. Roberts. The potential fen-
ugreek (Trigonella forenum graecum)
as functional food and nutraceutical
nd its effect on glycemia and lipid-
emia a, Journal of Medicinal Food.
14, 1485-1489, 2011.



Effect of Fenugreek Galactomannan on Invitro and Invivo Digestion

dence time may promote a great frac-
tion of starch, which escapes absorp-
tion, as it has been shown that changes
in transit time affect starch output in
the ileal.
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Table 3. Effect of fenugreek gum on the blood glucose of the

normal rats

days

Rats -5 -1 1 5 10 17 23 30 35
Control 5.742.47  5.6+3.11  6.8+3.01 5.7+1.8 4.4+1.6  6.9+1.4 5.0+1.1 5.4+2.2 5.6+1.1
4.5g/kgbody  5.842.21  5.6+£3.12 544255 4.4+19 4.0£1.4  3.8+1.1* 2.6£1.9%* 2.8+0.6%* 4.3+1.1

Results are expressed as mean £ SD for

groups of ten rats (* P < (.05 and **
P <0.01)

This study shows that the chronic
administration of the purified fenu-
greek gum in dose of 4.5 g / kg body
to the diet of normal rats induced
decrease in blood glucose level sig-
nificantly after nineteen days of treat-
ment. The antidiabetic activity of the
fenugreek whole seeds powder was
known, but the active material which
is responsible for the antidiabetic ef-
fect has not been clearly identified.
Recently Hannan et al (14) treated
normal and diabetic rats orally with
soluble dietary fiber from fenugreek
seed (0.5 g/kg body), and it induced
significant falling in blood glucose
of the normal rats as well as diabetic
rats. Also Keisha (15) found that Fen-
ugreek seeds contain 45.4% dietary
fiber (32% insoluble and 13.3% solu-
ble), and the gum is composed of ga-
lactose and mannose. The latter com-
pounds are associated with reduced
glycemia and cholesterolemia.

25
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Figure (3). Effect of fenugreek gum
on the blood glucose level of the
normal rats

In general, inhibition of nutrients
transport and hydrolysis of disaccha-
ride directly are related to the viscos-
ity of the medium, and therefore, to
the concentration of the gelling agent.
Galactomannan fits the definition of
soluble dietary fiber, which increas-
es the viscosity of gut content. The
mechanism under lining the inhibitory
effect of galactomannan on starch ab-
sorption may be partly mechanical by
changing transit time and gastric emp-
tying, and partly by interference with
digestive enzymes which slow starch
digestion and lead reduction in plasma
glucose. The shorter intestinal resi-
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and slowed down the passage of free
glucose from serosal side into muco-
sal side.

The in vitro effect of fenu-
greek gum in buffer solution may in
vivo be modified in several ways due
to the complexity of factors varying
the composition and the properties of
the intestinal contents. Even the action
on fiber by contents of the upper gas-
trointestinal tract before coming into
contact with pancreatic juice as well
as the passage time may alter the ef-
fect on enzymes.
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Figure (1). In vitro effect of fenugreek gum
on glucose absorption to the serosal side
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Figure (2) Effect of fenugreek gum on

in vitro digestion of potato starch in
the mucosal side

Effect of chronic administration of
fenugreek gum on blood glucose of
the normal rats:

Table (3) shows the glucose level of
the normal rats fed with standard diet
(table 1) supplemented by fenugreek
gum in the dose of 4.5 g/kg body for
32 days. The reduction of the glucose
level became significant (p<0.05)
from the nineteenth day of feeding
(3.8 £ 1.1 m mol./l) compared with
rats fed with standard diet only. The
minimum level (2.6 + 0.99 m mol/L)
was obtained after twenty-five days of
feeding. At the end of the treatment
glucose level was 2.8 + 0.65 m.mol/l.
Seven days after the treatment the
glucose level was increased to 4.3 +
1.12 m.mol/l (figure 3). The relation
between the glucose level and the time
of the treatment is following this rela-
tion :

Gt-3.37-236=0 .................
(D
df=9, r=0.7238
1£t£32
£G£5.73
where:

G = glucose level
t = time (day number)
df = degree of freedom.
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Blood samples were taken from the tail
vein every three days after 24 hours
fasting. Blood glucose was measured
by glucose oxidase method (2).

Results and Discussion:

In vitro effects of fenugreek gum on
starch digestion and glucose absorp-
tion:

Table (2) presents the effect
of fenugreek gum on starch digestion
and glucose absorption using gut from
rats. The gum inhibited the starch di-
gestion in the mucosal side and also
inhibited the glucose absorption into
the serosal side. A higher content of
fenugreek gum (640 mg) inhibited

the glucose absorption almost com-
pletely (3.5 +1.5 vs. 0.2 £ 0.12 mg/dl),
but only 50 % starch inhibition was
reached with this concentration when
the results are expressed as total inhi-
bition of glucose found in serosal and
mucosal sides (figure. 1). The inhibi-
tion effect in both sides of inverted
sac was not linear with fenugreek gum
concentration. When the total inhibi-
tion effect of the gum on absorption
(mucosal side) and digestion (serosal
side) was calculated 23, 39, 41, and 54
% inhibition was found when 80, 160,
320, and 640 mg of fenugreek gum
were used respectively (figure. 1 and
2).

Table (2). Effect of fenugreek gum on potato starch digestion and glucose

absorption
Glucose (mg) |liberated in
Gum conc. (mg) | Serosal Mucosal Total inhibition %
0 3.5+1.50 |438+1.5 473+1.5
80 1.5+0.30 |352+1.1 36.7+0.9 22.4
160 03+0.10 |28.3+0.8 28.6+0.9 39.5
320 04+0.03 |27.7+£0.9 28.1+£1.2 40.5
640 02+0.12 |21.8+0.7 22.0+0.8 53.5

Dietary fiber has been found to
exert an inhibitory effect on pancre-
atic enzyme activities. Concerning the
mechanism of enzyme inactivation by
fiber it has been observed that some fi-
bers like guar gum and pectin increase
the viscosity, which is thought to re-

duce the enzyme-substrate contact.
Our results are in agreement with the
above finding, because fenugreek gum
is recognised as a high viscosity gell-
ing agent and that increased the vis-
cosity of the gastrointestinal contents
which affected the starch digestion
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Fenugreek purified gum was prepared
by enzymatic method, standard diet
prepared as described in table (1)

In vitro effect of fenugreek gum on
starch digestibility

The digestibility of starch in the pres-
ence of fenugreek gum was deter-
mined using inverted sac technique.
The preparation of the inverted sac
briefly includes: male rats were decap-
itated and the intestines were removed
by cutting of both the upper end of
duodenum and the lower end of the il-
eum. The entire intestinal content was
washed with cold sodium chloride so-
lution (0.9% w/v). The intestine was
divided into 7 cm long fragments and
turned inside out. The inverted sac
was lightly tied at one end, and one
ml of Krebs-Henselteit buffer (KHB)
was introduced in to the inverted sac,
which was then ligated.

Six ml. of potato starch (2% w/v in
KHB) in the presence or absence of
various amounts of fenugreek gum
was placed in the mucosal side. 1ml
of pancreation (10mg/ml) was also
included in the reaction mixture. The
sacs were incubated at 37°C for two
hours and the glucose liberated was
measured in the serosal and mucosal
side.

In vivo effect of fenugreek gum on rats:
The diets:

Fenugreek purified gum was fed to the

normal rats )4.5 g/kg body) with stan-
dard diet as shown in table (1).
Animals and treatments

Male rats of Spraque —dawley (S.D)
strain weighing 200-250 g were used
for the experiment. The animals were
housed in controlled environment
(25°C and 12 hour light per day). The
rats were randomly divided to two
groups, ten rats for each group. Group
one was control group fed wit standard
diet listed in table (1), group two was
fed with standard diet supplemented
by fenugreek gum (4.5g/kg body) for
32 days.

Table (1). Standard diets fed to the
normal rats

Parameter
(g/kg)
Protein 230
Lipid 80
Carbohydrate 520
Fiber 29
Ash 53
Ca 12
Mg 10
K 9
Na 3.6
(1U/kg)
Vitamin A 15000
Vitamin D 5000
Vitamin E 60
Vitamin K 3

Blood analysis
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ment on animals. It improves periph-
eral glucose utilization, contributing
to improvement in glucose tolerance
and exerts its hypoglycemic effect by
acting at the insulin receptor level as
well as at the gastrointestinal level.

Ribes et al (12) determined which
fraction of the seed had antidiabetic
activity. Two fractions of the seed
were studied, the lipid extract and the
defatted seed material, which contains
fibers, saponin, and proteins. The lip-
id extract proved to be ineffective in
dogs. In contrast, the defatted fraction
administrated for 8 days to alloxan
diabetic dogs provoked a decrease
in hyperglycemia and hypercholes-
terolemia. On the other hand, Riyad
et al (13) reported that, feeding 20%
defatted fenugreek seed powder sup-
plemented diet for 10 weeks did not
improve the diabetic state of strepto-
zotocin treated rat, this may be due to
the hypoglycemic effect of fenugreek
only in alloxan diabetic rats. The
same author has treated diabetic rats
with the same supplemented diet for
five weeks prior to injection of strep-
tozotocin, followed by six weeks of

-feedmg with the same diet, showed

810T "4

general improvement in their clinical
status: the hyperglycemic condition of
the rat was significantly reduced, also
fatty acids, cholesterol, and triglycer-

ides were significantly reduced and
returned to the normal level.
Administration of endosperm frac-
tion of the seeds of fenugreek, which
is rich in fiber (79.6%) to the alloxan
diabetic dogs for 21 days, resulted in
a clear decrease in hyperglycemia and
glucosuria accompanied by reduction
of high plasma glucagon and somato-
sin levels. The treatment also reduced
the hyperglycemia response to the oral
glucose tolerance test. In contrast, the
cotyledon fraction, which contains
7.2% saponin and 52.8 protein, had no
effect on hyperglycemia or the level of
pancreatic hormones(6).

The active material for Antidiabetic
effect of fenugreek is the subject of
contradictory reports, as some scien-
tists believe that the active material is
galactomannan, Riyad et al (13) sug-
gested that the antidiabetic effect of
fenugreek seeds might be due at least
in part to intestinal glucosidase inhibi-
tion.

In vitro experiments and perfusion
studies have suggested that fiber gell-
ing agent (dietary fiber) may inhibit
certain digestion and transport func-
tions in the rat’s intestine. This study
is aimed to study the effect of purified
fenugreek seeds galactomannan on in-
vitro and invivo digestion.

Material and Method:
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Introduction

The oral ingestion of carbohydrate of
leguminous origin gives rise to very
low post brandial glucose, and insu-
lin response and in consequence, has
been recommended for inclusion in
the diets of diabetics (1). It is gener-
ally assumed that such food contain
viscous or gelling fibers which in-
crease the viscosity of unstirred layer
between the food and brush border
surface of the intestine, thereby, re-
tarding nutrient absorption (2).

Seeds of fenugreek and lupine are
known in local medical folklore to
exhibit hypoglycemic activity when
taken orally. Al Habori (3) reported
that medically fenugreek has antidia-
betic, antifertility, anticancer, antimi-
crobial, and antiparasitic, and hypo-
cholesterolaemic effects. Trigonella
seeds and trigonelline have shown
hypoglycemic effect when fed to the
non-diabetic rabbits, concomitantly
yet did not exhibit its hyperglycemic
effect when administrated two hours
after. Fenugreek also tested in hos-
pitalized diabetic patients after oral
administration of 500mg, three times
a day for 5 days, did not decrease
blood sugar level (4). Ground fenu-
greek seeds offered to diabetic rats
reduced the post brandial glucose (5
and 6). Similar results were reported
in alloxan diabetic dogs (7). Feeding

dependent diabetic patients with diet
containing fenugreek powder for 24
weeks showed significant decrease in
fasting blood glucose level and im-
provement in glucose tolerance (8).

The mechanism by which fenugreek
may modulate plasma glucose is by
delaying gastric emptying and direct
interference with intestinal glucose
absorption (5). In addition, improve-
ment in insulin response and reduc-
tion in cholesterol level were ob-
tained in diabetics but not in healthy
subject (8). Madar et al (9) reported
that the addition of 15% fenugreek
seed powder soaked in water to the
diet of non-insulin dependent diabet-
ics (NIDDM) reduced the subsequent
post brandial glucose level, but with-
out significant difference. Moreover,
Sharma and Raghuram (10) found
that the fenugreek diet significantly
reduced fasting blood sugar and im-
proved the glucose tolerance test,
when fed to the NIDDM patients for
10 days. Furthermore, fenugreek seed
powder when administered at 2 and
8g/kg body orally, to the normal and
alloxan diabetic rats, it produced sig-
nificant fall (p<0.05) in blood glucose
in both normal as well as diabetic rats
(5). Singh et at (11) reported that fen-
ugreek seeds have hypoglycemic and
hypocholesterolemic effect as sup-
ported by findings during the experi-
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Abdoulmutalab M. Khatir, Alsiddig S. Habani, Fatin H. Farahat, and Tawheidai. Z, Abdalla,
Department of Food Science and Rural Development. Faculty of Agriculture Omdurman Islamic Uni-
versity .p .0. box 382. Sudan.

Galactomannan containing 3.49% protein, 2.09% ash, 7.91%
moisture and 1:1.05 galactose mannose ratio was extracted from
the seeds of fenugreek

The digestibility of starch in the presence of fenugreek galac-
tomannan (gum) was determined using inverted sac technique.
The galactomannan inhibited the starch digestion in the mucosal
side and also inhibited the glucose absorption into the serosal
side. A higher content of fenugreek galactomannan (640 mg) in-
hibited the glucose absorption almost completely (3.5 £1.5 vs.
0.2 £ 0.12 mg/dl), but only 50 % starch inhibition was reached
with this concentration when the results are expressed as total
inhibition of glucose found in serosal and mucosal sides. The
inhibition effect in both sides of inverted sac was not linear with
fenugreek gum concentration.

The effect of the galactomannan on the blood glucose of the nor-
mal rats was also determined after treatment with supplemented
diet containing 4.5 g/kg body to normal rats. Fenugreek galacto-
mannan produced significant fall (p < 0.01) in blood glucose in
normal rats, and the hypoglycaemic effect was dose dependent.
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VMSE: V. madagascariensis soxhelt
extraction.
VMCE: V. madagascariensis cold ex-
traction.
Conclusions

This study showed that Vangueria
madagascariensis (kirkir) Seed are
rich in protein and oil. The oil extracts
exhibited good physicochemical prop-
erties and could be useful for indus-
trial applications. Oxidative stability
of Kirkir seed oil was determined. The
results show high stability of Kirkir
oil .
Recommendations
Kirkir (Vangueria madagascariensis)
grown as a wild plants in Sudan, these
multipurpose trees must be maintained
and their oil seed deserve further at-
tention and investigations.
Toxicological studies need to be done
to determine if oil of Kirkir (Vangue-
ria madagascariensis) is edible or not.
Subjection of Kirkir oil to precise
refining or processing steps such as
degumming and alkali refining neu-
tralization, bleaching, deodorization,
so as to investigate their effects on oil
characteristics, composition and sta-
bility.
The un saponifiable fractions such as
sterols, phospholipids need to be stud-
1ed in the crude and refined oils, to de-
tect their effects on oil stability.
Seed cake of the sample must be fur-

ther investigated for amino acids, pro-
tein fractions, solubility, other func-
tional properties, and the possibility
of industrial utilization of the Kirkir
seed protein
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0.8, and 1.0 meq O2/kg of oil.

The initial peroxide values of crude
oils were less than the standard per-
oxide value (10 meqO2kg) for veg-
etable oil deterioration (Anyasor et
al., 2009). The low peroxide values
indicated slow oxidation of these oils.
These values were considered satis-
factory according to the internation-
al regulations on edible oils. At the
end point of oxidation, the oil sam-
ples reached PVs of 14.3 and 11.9
meqO2/kg. In VMSE and VMCE
samples, the peroxide value increased
sharply and faster showed very slight

increase in PV throughout the first 24
h and then there was a very little in-
crease with storage time in the last 72
h. In the case of VMSE and VMCE
there was slight increase with storage
time from 1.5 to 14.26 meq O2/kg Oil
and from 1.7 to 11.9 meq O2/kg oil
up to the end point of oxidation. The
VMSE and VMCE showed high sta-
bility, Which means that the Vangueria
madagascariensis VMCE oil extracted
by cold method was more stable than
Vangueria madagascariensis oil ex-
tracted by soxhlet method.

| —&—\/MSE —X=\/MCE |
16
14 A
o /
2 10
N
o 4 / x/
o
(]
E / /
- /
> / X
X
./x-=>‘<‘—"'-'-'-'—">‘</""‘
2 X
X-
o II T T T T T T T
0 10 20 30 40 50 60 70
Time (hr)

Fig. (1): Oxidative stability

measured by peroxide value (PV) of

V.madagascariensis soxhelt and cold extracted oils subjected to70°C.
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saponification value of the oil.Com-
pared with Codex standards (1999)
for cottonseed, sunflower, sesame and
groundnut oil the Vangueria madagas-
cariensis oil showed lower saponifica-
tion values.

Specific gravity of Vangueria mada-
gascariensis oil compared with sesame
oil (0.885-0.889) which was different
from the value reported in this study.
From Table (2) it can be observed that
the method of extraction has no sig-
nificant changes in specific gravity
of the two oils. Compared with Co-
dex Standards (1999) for cottonseed,
sunflower, sesame and groundnut
oil the Vangueria madagascariensis
oils showed lower values for specific
gravity.

Table 2: Physicochemical properties
of Vangueria madagascariensis oil*

Physicochemical | VMCE VMSE
parameters
Oil content (% 40.0+0.2° 41.2+0.2°

w/w)

Refractive index | 1.475+0.003° | 1.475+0.003°

(40%1°C)

Acid value (mg 0.61+0.01° 0.22+0.01°
KOH/g)

Peroxide value 0.8+ 0.1° 1.0£0.2°
(meq O,/kg oil)

Saponifcation 182.6+0.1° 181.4+0.1°
value (KOH/g)

Specific gravity | 0.818+0.001° | 0.818+0.001°
(30 £ 1°C)

* All determinations were carried out

in triplicate and mean value + stan-
dard deviation (SD).abcdValues with
different superscript letters within a
row indicate significant difference at
p<0.05. VMCE= Vangueria madagas-
cariensis cold extraction, VMSE =
Vangueria madagascariensis Soxhlet
extraction Oil.

Oxidative Stability of Vangueria mad-
agascariensis Oil

The evaluation of oxidative stability is
a key factor in developing the new oil
for food applications. The oil stabili-
ties during storage or upon heating are
vital parameter for ensuring that oil
has the good performance at elevated
temperature (Rohman et al., 2011).
Several methods have been used to
evaluate the extent of oxidative de-
terioration, which are related to the
measurement of the concentration of
primary or secondary oxidation prod-
ucts. The most frequently used are
peroxide value (PV). The PV is used
for monitoring of peroxide forma-
tion in the early stages of oxidation.
Changes in the peroxide value (PV)
as a measure of the primary oxidation
in the two samples during storage at
70°C and measurement of the perox-

ide value at certain time are shown in [

Fig. (1). From this figure the initial
PVs of Vangueria madagascariensis
soxhlet extraction (VMSE),Vangueria
madagascariensis cold press (VMCE),
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Proximate Analy- | Vangueria mada-
sis gascariensis
Moisture (%) 6.4+ 0.12

Fat (%) 40.0%+ 0.6°
Protein (%) 22.2+0.3°
Ash (%) 2.8+0.1°
Fiber (%) 14.0+ 0.2°
CHO (%) 14.6+ 0.2°

*All determinations were carried out
in triplicate and mean value + stan-
dard deviation (SD) is reported.abVal-
ues with different superscript letters
within column indicate significant dif-
ference at p<0.05.
Oil Physicochemical Properties

Table (2) shows that the oil con-
tent of Vangueria madagascariensis
seed kernel using cold and Soxhlet
extraction methods was significantly
(P>0.05) (40.0,40.2). The difference
in o1l content between cold extraction,
and Soxhlet extraction method was
not significant and can be attributed to
the fact that during
Soxhlet extraction, the high tempera-
ture employed in solvent evapora-
tion may have caused sample heat-
ing which will allow oil droplets to
come out of the sample easier.The
oils obtained from Vangueria mada-
gascariensis kernels was odorless, of
good color, and of good appearance.
The physicochemical properties of the
oils are represented in Table (2). Re-

fractive index, of Vangueria madagas-
cariensis oil was compared with olive
oil (1.4660) the result showed that it
was different from that reported by
Shaker et al. (2009). From Table (2) it
can be summarized that the method of
extraction had no significant changes
was observed in refractive index of
the oil. Compared with Codex stan-
dards 1999 for cottonseed, sunflower,
sesame and groundnut oil the Vangue-
ria madagascariensis oil showed low-
er values of refractive index.

Peroxide value of Vangueria mada-
gascariensis oil was 0.8 and 1.0 meq/
kg oil was lower than olive oil 2.50
Shaker et al. (2009). While Nzikou,
et al (.2009) reported lower peroxide
value of 0.04 for sesame oil which
was in agreement with the value in this
study. From Table 2 it can be observed
that the method of extraction has no
significant changes on peroxide value
of the two oils. Compared with Co-
dex Standards (1999) for cottonseed,
sunflower, sesame and groundnut oil
the Vangueria madagascariensis oils
showed lower peroxide values.
Saponification value of Vangueria
madagascariensis oil in this study
181.4 and 182.6 KOH/g was compa-
rable with that 186.0 KOH/g of olive
oil, the results showed lower values
for Vangueria madagascariensis oil
(Shaker et al., 2009). From Table 2
it can be observed that the method of
extraction has no significant effect on
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for further analysis.

Oil Physicochemical Analysis
Physical Parameters

Specific Gravity

The AOCS  official  method
(AOCS1993) was followed for deter-
mination of the specific gravity of the
oil at 60 °C.

Refractive Index

The AOCS  official  method
(AOCS1993) was followed to deter-
mine the refractive index of the oils at
30° C.

Chemical Parameters

The following chemical parameters:
acid value, peroxide value, saponi-
fication value, and the amount of un
saponifiablematter were determined
according to AOCS official methods
(AOCS1993).

Oxidation

Samples (50g) weighed into 250-ml
Erlenmeyer flasks were oxidized at
70°C in the dark in a shaker water bath
(Kottermann, Hanigsen, Germany).
The oxidative stability was evaluated
by analysis of the peroxide value (PV)
of the oil samples periodically after 0,
2,4,8,16,24,32,48, 56,72 hours. All
analyses were done in duplicate.
Statistical Analysis

The analyses were performed with
three replicates. The mean values
and standard deviation (means + SD)
were calculated and tested using the

Student’s t test (P<0.05). Statistical
analysis of variance (ANOVA) was
performed on all values using the sta-
tistical program Statgrafics Statistical
Graphics System version 4.0 (STAT-
GRAPHICS _ 1985-1989).
Results and Discussion
Proximate Analysis of Seeds

Table 1 shows the proximate
analysis of Vangueria madagascarien-
sis seed kernel, it is clear that the sam-
ple show high levels of protein and oil
content (22.2 and 40.0) respectively.
There is no research data, as far as
we know, available in the oil content
of Vangueria madagascariensis seed.
The oil content of Vangueria madagas-
cariensis kernels was higher than most
Sudanese conventional oilseeds (cot-
tonseed, sunflower and groundnut),
These results indicated very clearly
that the seeds from the tree form a po-
tential source of oils and fats. There-
fore, from an economic point of view,
the production of oil from such seeds
could be of interest.
Table 1: The proximate analysis of
kernels of Vangueria madagascarien-
sis *
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Plant Material and Chemicals:

Seeds  from Vangueria madagas-
cariens Fruits , under investigation
were collected from Alfola Agricul-
tural Area, Sudan. Specimens identi-
fied by taxonomist in medicinal and
aromatic plant national center for re-
search Institute (MAPRI) Khartoum,
Sudan. The seeds were dried in shades
finely powdered with electric mill and
kept for the extraction process. All
solvents were of analytical grade.
Methods

Approximate Analysis of Seed
Moisture and Volatile

The moisture content of the sample
was determined by the air oven meth-
od according to the AOCS Official
Method (AOCS,1993).

Crude Protein

The crude protein analysis of the
sample was carried out and nitrogen
content was determined by the semi-
micro-Kjeldahl digestion, distillation
and titration method, as described by
the Official Methods of Analysis (AO
AC1990).

Crude Fiber

The crude fiber of the sample was de-
termined according to the AOCS of-

- ficial method (AOCS1993).

810T "4

Ash

The sample was ashed in a muffle
furnace at 550 0C for 3 hour or more
and allowed to cool and weighed fol-

lowing the AOCS official method
(AOCS1993).

Oil Extraction

Two methods were used for oil ex-
traction, Cold solvent extraction and
Soxhlet extraction.

Cold Solvent Extraction

The powdered sample (250 g) was put
in conical flasks (1 L), and petroleum
ether (b.p. 60—80 0C) was added. The
solvent/sample ratio was 2:1(v/w); the
mixture was put in an automatic shaker
(IKA, KS 501, Staufen, Germany) for
about 16 h at room temperature. The
mixture was then filtered twice using
glass wool. The clear filtrate was con-
centrated using a rotary evaporator to
remove the solvent from the oil. The
oil was allowed to stand in an open
air at room temperature to ensure re-
moval of all solvent from the oil. The
oils obtained by cold extraction from.
Vangueria madagascariensis was then
kept in dark bottles and stored at 4 0C
for further analysis

Soxhlet Extraction

The oil from the seeds of the sample
was extracted exhaustively with pe-
troleum ether (b.p. 60-80 0C) ana-
lytical grade in Soxhlet extractors ac-
cording to the AOCS official method
(AOCS1993). The oils obtained by
Soxhlet extraction from Vangueria
madagascariensis (ASSE) was then
kept in dark bottles and stored at 40C
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Introduction:

Sudan is one of the oilseed producing
countries. The major oilseeds com-
mercially cultivated in Sudan are cot-
tonseed, groundnut, sesame and re-
cently, sunflower. They represent an
important contribution to its export
trade and major cash crops in several
parts of the country as well as an im-
portant food item. To ensure the in-
crease of oils and fats, it is necessary
to continue not only with the develop-
ment of new varieties with improved
oil yields, but also to search for new
sources of oil (Ziyada and Elhussien,
2008). Recently, researchers started
to be much concerned about identifi-
cation of new oil sources from large
number of commonly grown vegeta-
bles, fruits, and wild plants in Sudan
(Eljack, 1999), and (Aseel, 2008).
One of these wild plants is Vangueria
madagascariensis.

The promising, unconventional and
new sources of oil in the Sudan is the
available species of the family Ru-
biaceae.Vangueria madagascariensis
is belongs to the family Rubiaceae,
Rubiaceae species are mainly tropical
woody plants and consist mostly of
trees and shrubs, less often of peren-
nial to annual herbs (Mongrand, et al.,
2005). Vangueria madagascariensis
known locally in Sudan as Kirkir, it is

widely distributed in Equatoria, Dar-
fur and in southern Kordofan states.
Kirkir plant grows as a shrub or small
tree (El Ghazali, et al., 2003). Fruits
are yellowish-brown when mature,
edible 4-5 seeded (El Amin, 1990). It
has a broad range of applications in
the indigenous medical system (Orwa,
et al., 2009). The seed contains a con-
siderable amount of oil which has not
been studied and hence not utilized in
Sudan.

Lipids from natural sources consist
mainly of fatty acids esterified to glyc-
erol; predominantly in the form of tri-
acylglycerols. Soluble in these lipids
are two types of minor compounds:
glycerolipids and nonglycerolipids.
In the first instance, the interest in the
unsaponifiable fraction stemed from
the observation that many compo-
nents, especially tocopherols but also
phenolics and other compounds, have
antioxidant properties of utmost im-
portance for the oxidative stability of
these oils (Kamal-Eldin, 2005). Stud-
ies revealed that the different extrac-
tion methods of oil produce oils with
different physicochemical proper-
ties. This paper deals with the seed
proximate analysis, physicochemical
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Oxidative stability of Sudanese Vangueria madagascariensis

Vangueria madagascariensis (kirkir) Seed Oil

Sara El kheir Mustafa Fadul1andFatin Hassan Osman Farahat2
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The proximate composition of seeds and main physicochemical prop-
erties andOxidative stability of oil extracted from Vangueria madagas-
cariensis (VM) kirkir seeds were evaluated. The percentage composi-
tion of the seeds was: ash (2.8%), crude oil (40.0%), protein (22.2%),
total carbohydrate (14.6%) and moisture (6.4%). The oils were extracted
using cold extraction (CE) and Soxhlet extraction (SE) methods, the
oil content were (40.0,and 41.2) respectively. Generally the physico-
chemical properties was not significantly (P<0.05) affected by the ex-
traction methods. Physicochemical properties of the oil were: refractive
index, 1.475, 1.475; saponification value, 182.6, 181.4 mg of KOH/g
of oil; acid value 0.61,0.22 mg of KOH/g of oil; and peroxide value,.8
, 1.0 meq of O2/kg of oil for VMCE and VMSE respectively. The re-
sults showed that physicochemical properties of the oil were in good
agreement to those of conventional oils. Oxidative Stability of the oils
extracted with two methods were determined during storage at 70°C by
measuring the peroxide value, the study revealed that Vangueria mada-
gascariensis seed oil was showed high oxidative stability. These analyti-
cal results indicated that the Vangueria madagascariensis seed oil could
be used as a frying oil and in the cosmetic industry.

Keywords: Vangueria madagascariensis, Oxidative stability, Extraction
method, physicochemical properties
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stem borer, genotype Arfagadmk was
found less susceptible to stem borers
followed by F- 7, Tabat, G.1.1.4 and
G.1.1.16.

Conclusions

O Genotypes G.1.1.4, F-7, Tabat and
G.1.1.16 were found to be less suscep-
tible to stem borers.

O Genotype F-6 and F-15 was found
highly susceptible to stem borers.
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RELATIVE RESISTANCE OF SOME GRAIN SORGHUM

Fig. (3) Stem tunneling length by (C. Partellus, S. cretica) in 22 genotypes at
120 days after sowing X-Axis = genotypes Y- Axis = Mean value of tunneling
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SUMMARY AND CONCLUSION

A field experiment entitled, “Screen-
ing of sorghum [Sorghum bicolor (L.)
Moench] against stem borers (Chilo
partellus, Sesamia cretica)” were
conducted during kharif crop season
2016-17 at the Experimental Farm
of the College of Agricultural Stud-
ies, Sudan University of Science and
Technology, Shambat. In the pres-
ent investigations 22 genotypes were
screened to find out the less suscepti-
ble genotype against stem borers. Ob-
servations were recorded on per cent
plant infested and dead heart caused
by stem borers. The obtained results

are summarized herewith.

Per cent plant infestation caused by
stem borers was significantly differing
among different genotypes at 60 days
after sowing. It ranged from 4.87 % in
(G.1.1.4) to 8.74% in (F- 6).
Significant differences were also ob-
served in per cent dead heart caused
by stem borers in different genotypes.
It ranged from 6.60 per cent in (Arf-
agadmk) to 17.7 per cent in (F- 6).
Stem tunneling in different genotypes

were ranged from 5.61 % in (Tabat)

to 28.28% per cent in (F-6) with sig-
nificant differences among them. On
the basis of dead heart caused by
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Table (4): Stem tunneling % caused bystem borer in twenty-two genotypes

Genotype Stem tunneling Relative rating Rank
F -1 17.01(4.13) S 12
F-2 13.83(3.73) S 8
F-3 18.06( 4.26) S 15
F-4 17.44(4.18) S 13
F-5 13.82(3.72) S 7
F -6 28.28(5.32) S 22
F-7 16.52(4.07) S 11
F -8 24.02(4.91) S 19
F-9 17.57(4.20 S 14
F-10 8.8(2.97) MS 5
F-11 19.51(4.42) S 17

F-12 7.54(2.75) MS 4
F-13 15.09(3.89) S 10
F-14 20.04(4.48) S 18
F-15 25(5.00) S 20
G-1.14 5.96(2.45) MS 2

G-1.1.16 6.39(2.54) MS 3

G-2.13.5 13.87(3.73) S 9

G-1.1.13 26.52(5.15) S 21

Tabat 5.61(2.38) MS 1

W.Ahmad 9.35(3.07) MS 6

Arfgadamk 18.43(4.30) S 16

* Figures in parenthesis are arc sign values
R=resistant M =moderate MS =moderately susceptible S =susceptible

Table (5): Range of mean tunnel length in twenty-two sorghum genotypes

S.NO Range of mean tunnel length Attribute
1 (Least Susceptible)5 — 0 -
2 (Moderately Susceptible)-105 | Tabat.G.1.1.4,G,1,1,16, F-12, F-10,
,W.Ahmed
3 (Highly Susceptible) 10< F-5, F- 2, G.2.13.5, F-13, F-7,F-1,
F-4 ,F-9, F-3,Arfagadmk, , F-11,
F-14, F-8, F-15, G.1.1.13,F-6
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Fig. (2) Dead heart symptoms in different genotypes X axis =genotypes Y axis

= Mean value of dead hearts
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Mean Tunnel Length

Stem tunnelling % had significant
difference among the genotypes. The
minimum and maximum stem tunnel-
line was found in Tabat (5.61%) and
F-6 (28.82%) respectively.
Considering the tunnel length all the
genotypes were classified in to three
categories. Tunnel length between
0-5 cm was consider as least suscep-
tible, tunnel length between 5-10cm
are moderately susceptible, whereas
plant with more than 10 cm tun-
nel were highly susceptible. Sixteen
genotypes, F -5, F- 2, G.2.13.5, F-13,

F-7, F-1, F-4, F-9, F-3, Arfagadmk,
F-11, F-14, F-8, F-15, G.1.1.13, F-6
were highly susceptible. 6 genotypes
Tabat.G.1.1.4, G,1,1,16, F-12, F-10,
W. Ahmed were moderately suscep-
tible. Kishore (1991) also reported
22.3 to 28.2%, Bhadviya (1995) 2.00
to 35.50% and Gour (1995) 0.51 to
12.71% stem tunneling caused by
stem borer. while Singh et al., (1991)
concluded that the stem tunneling was
more important parameter determin-
ing yield reduction rather than leaf in-

jury. The data of stem tunneling was m

shown in table (4)
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Table (3): Average of infested plants and plants with dead hearts percentage
and stem tunneling of damage under natural infestation with (C. Partellus, S.
cretica) during Autumn season (2016 —2017).
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Entry Genotypes (Infested plants (Mean Value Plants | Stem tun-
with neling
No DAS 20 DAS 40 DAS 60 dead
hearts
1 F -1 13.81(3.6) | 33.50(5.77) | 48.66(6.97) | 13.20 17.01
2 F-2 26.42 (5.14) | 44.23(6.64) | 51.15(7.15) | 14.40 13.83
3 F-3 19.68 (4.42) | 39.25 (6.25) | 66.06 (8.12) | 8.46 18.06
4 F-4 20.45 (4.52) | 33.89(5.81) | 52.42(7.39) | 11.56 17.44
5 F-5 18.78 (4.3 | 3584 (594 | 4242(65) | 9.76 13.82
6 F -6 43.51 (6.5 64.81 (8.05 76.47 (8.14) 17.7 28.28
7 F-7 18.32 (4.2 36.30 (6.02 52.46 (7.24) 6.90 16.52
8 F-8 2375(4.8 | 54.92(74) | 73.27(856) | 1213 | 24.02
9 F-9 32.99 (5.74 50.67(7.12) 68.41 (8.27) 9.10 17.57
10 F-10 30.00 (5.19 | 26.64 (5.14) 42.73 (6.52) 9.66 8.80
11 F-11 40.93 (6.3 40.07 (6.33) 62.74 (7.92) 10.50 19.51
12 F-12 19.62 (4.43) | 33.52(5.78) 44.01 (6.63) 9.73 7.54
13 F-13 20.55(4.4) | 47.63(6.9) | 68.22(8.25) | 9.83 15.09
14 F -14 22.50 (4.74) | 53.47 (7.31) | 69.74(8.35) | 14.49 | 20.04
15 F-15 20.55 (4.52) | 54.33(7.36) 75.30 (8.67) 12.03 25.00
16 G.1.1.4 0.00(0.22) | 12.71(35) | 23.81(4.87) | 7.06 5.96
17 G.1.1.16 7.49(2.74) | 22.47 (4.73) | 36.74 (6.04) | 7.53 6.39
18 G.2.13.5 17.03 (4.11) | 28.81 (5.37) 47.72 (6.9) 11.16 13.87
19 G.1.1.13 30.06 (5.4) | 48.68(6.97) | 63.14(7.94) | 10.06 | 26.52
20 Tabat 411(1.32) | 14.25@3.7) | 25.13(5.00) | 7.00 5.61
21 W.Ahmad 27.41 (5.21) 40.99 (6.4) 60.08 (7.75) 8.33 9.35
22 Arfgadamk 16.06 (4.1) | 39.78 (6.43) | 53.00(7.28) | 6.60 18.43
GV 17.56 6.68 4.26 1736 515
LSD 0.05% 1.2669 0.6755 0.5135 0.8990 0.3300
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Fig. (1) Leaf Injury Rating of 22 Sorghum
genotype on 20,40,60 Days after planting
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The minimum dead heart % was found
in Arfagadmk (6.6%) followed by F-7
(6.9%). The average was 10.28. Maxi-
mum infestation was found in F-6
(17.7%).

Since leaf damage was present on the
most of the genotype but dead heart
symptoms were present on the less plant.
It means that the larvae started feeding on
genotype but majority of them died or left
the plants which resulted in lower dead
heart symptom. The plant growth and de-
velopment hamper considerably after a

% Leaf Injury Rating
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critical level of damage. Some genotypes
like Tabat, G.1.1.4, G.1.1.16, W. Ahmed,
F-3, F-13, F-9, F-12, F-5, F-13, F-11,
G.2.13.5, F-4, F-15, F-8, F-1, F-2, F-14
had Moderately Susceptible dead heart
symptom. This was in accordance with
the finding of Singh and. Grewal (1997)
who recorded dead heart which ranged
from 15-20 percent. Teli et al. (1983) re-
ported 19.99 to 84.78% dead heart in dif-

ferent cultivars. Bhadviya (1995) record-

ed higher percentage (34.26 to 63.59)
of dead hearts damage by stein borers.
Details of data regarding dead hearts was
shown in table (3) figure (2).
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Table (2): Leaf Injury Rating of 22 Sorghum genotypes with stem borers dur-

ing Autumn season(kharif) 2016/2017.

Entry Genotype (%) Leaf Injury Rating
No DAE 20 DAE 40 DAE 60
1 F -1 3.607¢ 5776 6.977¢
2 F-2 3 5.148C0E 6.64CPEF 7.15¢
3 F-3 £ 4.420FF 6.25EF 8.12800
4 F -4 » 4.5200EF 5.81¢H 7.305F
5 F5 S 4.300FF 5.945" 6.50"
6 F-6 ® 6.50% 8.05AFcH 8.74*
7 F-7 % 42006 6.02Fc" 7.045F
8 F-8 o 48000 7.41%8 8.56"
9 F-9 g 5.7085C 7.128¢ 8.2778¢
10 F-10 % 5.108BC0E 5.14[ 6.52¢H
1 F -11 o 6.334 6.330EFC 7.9200
12 F-12 5 4.430F 5.785H 6.63°
13 F-13 3 4 4FF 6.98c0 8.25/8CD
14 F-14 > 4.7400%F 7.318 8.35%°
15 F-15 45200 7.36° 8.67*
16 G114 0.22H 3.50% 4.87
17 G.1.1.16 = 2.74¢ 4.73° 6.04"
18 G.2.13.5 3 4.11FF 5.37H 6.907¢
19 G.1.1.13 = 5.404BCD 6.97800 7.9400
20 Tabat O 1.32" 3.71% 5.00'
21 W.Ahmad < 5.218C0E 6.40PEFC 7.750¢
22 Arfgadamk 4.115F 6.310EFC 7,285
CV 17.56 6.68 4.26
+SE 0.6278 0.3347 0.2545
% LSD 0.05 1.2669 0.6755 0.5135

DAE — Days after emergence
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Keeping in view data related to stem
tunnel length were grouped under the
following 3 categories.

S.NO | Range of Attribute
mean tun-
nel length
1 5-0 Least Suscep-
tible
2 10 - Moderately
Susceptible
3 10< Highly Suscep-
tible
Statistical Analysis

The data obtained from a set of obser-
vations for each character were tabu-
lated and were statistically analyzed
according to Steel and Torrie (1980).
And the treatment was compared by
least Significant Difference (L.S.D.)
at 5% level.

RESULT AND DISCUSSION

The Experiment was conducted to
screen 22 Sorghum genotypes against
Chilo.Partellus and Sesamia.cretica
in Autumn (kharif) season 2016-17.
The performance was determined on
the basis of leaf damage, dead heart
formation and mean tunnel length. As
stem borers is one of the important
pests of sorghum in the Khartoum
state —shambat-Sudan during kharif,
the present study was aimed to com-
bat this noxious pest through least

susceptible genotype.

The first incidence of Stem borer was
recorded on leaf at 20 DAE, the lar-
vae continue to feed on stem and pe-
duncle till the maturity of crop

Leaf Damage

Data were recorded at 20,40 and 60
days after emergence. The per cent
leaf injury. show significant differ-
ence among tested genotypes. The
minimum leaf injury was recorded in
G.1.1.4 (4.87%). The maximum in-
jury was recorded in F-6 (8.74%)

It was proved by the studies that
G.1.1.4, Tabat, G.1.1.16 average leaf
ratings of these genotypes were 4.87,
5.00, 6.04 were least susceptible and
F-6 (8.74%) was most susceptible for
leaf damage. Leaf damage is mostly
caused by initial instar larvae. They
cause pin hole or short holes in the
leaf /leaf whorl. Similar findings were
recorded by Bhadviya (1995) also re-
ported 1.63 to 4.98%, Gour (1995)
3.60 to 24.45%, and Kishore (2005)
5.6 to 7.0%. The detail of out come is
shown in table (1) figure (1).
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Five plants were randomly selected
from each line of genotypes. In con-
text of leaf damage dead heart for-
mation data were collected after 60
DAS. Whereas average plant height
of different genotypes. average num-
ber of exits holes (per plants) and
mean tunnel length were collected at
the time of harvesting.

Incidence of stem borers

The incidence of C. partellus and
S. cretica was recorded in terms of
leaf injury, dead heart formation and
mean tunnel length.

Leaf Injury Rating

Observations on the ‘leaves were
recorded at 20.40 and 60 days after
planting on scale of 1-9, from five se-
lected plant in each genotype.

Rating Scale:
1. Apparently healthy plant
2. Plant showing slight damage pin-
holes on 1-2 leaves.

- 3. Plant showing slight damage on
3-4 leaves.
4. Plant showing injury pin holes,
shot hole slit in about 1/3 total leaves
5. Plant showing 50% leaf damage.
6. Plant showing 2/3 total leaf inju-
ries.
7. Plant with every type of injury all

most all damage.

8. Entire plant with complete leaf in-
jury likely to form dead heart.

9. Complete dead heart.

Average Plant height

At the time of harvesting five plant
from each genotype was randomly
selected and distance between root to
flag leaf was taken. Mean of heights
were calculated.

Dead Hearts Symptoms

All the plants showing dead heart
formation from rows of the plot were
examined to check that dead heart
caused by C. partellus, S. cretica
were counted and mean value has
been taken at 60 days.

Stem tunneling:

In context of study of stem tunnel-
ing at harvesting 5 randomly selected
plans were uprooted and made split
cut. Data related to plant height and
tunnel length were noted and their
mean was calculated.
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Table (1): Sorghum genotypes used in
the study (2016-2017, Shambat)

Entry Geno- Source
code types
1 *(ARC) - Shambat
F-1
2 F -2 ARC) - Shambat)
3 ARC) - Shambat)
F -3
4 F -4 ARC) - Shambat)
5 F-5 ARC) - Shambat)
6 F -6 ARC) - Shambat)
7 F -7 ARC) - Shambat)
8 F -8 ARC) - Shambat)
9 F-9 ARC) - Shambat)
10 F-10 ARC) - Shambat)
11 F-11 ARC) - Shambat)
12 F-12 ARC) - Shambat)
13 F-13 ARC) - Shambat)
14 F-14 ARC) - Shambat)
15 F-15 ARC) - Shambat)
16 **(ARC) - wed
G114 madani
17 (ARC) - wed
G.1.1.16 madani
18 (ARC) - wed
G.2.13.5 madani
19 (ARC) - wed
G.1.1.13 madani
20 (ARC) - wed
Tabat madani
21 (ARC) - wed
W.Ahmad madani
22 Arfgad- (ARC) - wed
amk madani

* Agriculture Research Corporation
(ARC) - Shambat R
** Agriculture Research Corporation

(ARC) - wed madan
Layout (Details of the experiments)
Design: Randomized Complete Block
Design (RCBD)
Number of replication: Three
Number of treatments: 22

Total number of plots: 66

Plot size: 2m*4 rowsx0.7m

Row to Row distance: 70 cm

Plant to plant distance: 20 cm
Fertilizer doses : 80 kg N2/ha

Date of sowing: 17.07.2016 in Au-
tumn
A field experiment was conducted at
the Experimental Farm of the Col-
lege of Agricultural Studies, Sudan
University of Science and Technol-
ogy, Shambat, Sudan. Sorghum were
planted on 17/7/2016. during Autumn
(kharif) season of 2016/2017. The sor-
ghum genotypes which are commonly
cultivated in this area were grown in
plots having four rows with 2 m long
and 70cm a part, 20 cm between hills
and two plants were remained per
hill. Five seeds were placed in holes
spaced at 20 cm along the eastern side
of the ridge and the seedlings were
later thinned to approximately 2 plant/
hole. The effect of natural infestation
of stem bore (Chilo partellus, Sesamia
cretica) was studied.

Methods of observations:
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sistnce to stem borers under natural
and artificial infestation. Host- plant
resistance restricts or eliminates dam-
age caused by the insect. It does not
increase cost, does not require special
equipment’s and does not cause envi-
ronmental pollution, in addition, the
efficiency of this method is compati-
ble with other chemical and biological
control methods. Breeding methods
used to develop crop cultivars resis-
tance to the insects are determined by
two factor: mode of reproduction to
the crop species and kind of gene ac-
tion that conditions resistance in host
plants to the insects (Russell, 1972).
Mihm (1985) mentioned that the re-
sistant plants can not identified unless
the plants are subjected to and inter-
act with the insect. This interaction
may be affected at any given time, or
over time, by variability of evolution-
ary changes in the insect population.
In Khartoum State no comprehensive
studies have been conducted on stem
borers. Therefore, the objective of
this study: To screen the relative re-
sistance/susceptibility of some grain
sorghum [Sorghum bicolor (L.) Mo-
ench] genotypes aganist stem borers
(Chilo partellus and Sesamia cretica)
in Autumn (Kharif) season at Shambat
-Sudan.

MATERIALS AND METHODS

The present studies on the screening of
Sorghum genotypes against stem bor-
ers (Chilo partellus and Sesamia cret-
ica), in Autumn (Kharif) season 2016-
17 were conducted at Experimental
Farm of the College of Agricultural
Studies, Sudan University of Science
and Technology, Shambat (longitude
32°:31” E; latitude 15°:39” N and el-
evation 380 m above sea level).
Selection of genotypes

In order to screen the relative suscep-
tibility of different sorghum genotypes
to stem borers the following genotypes
were screened under field conditions,
consisted of 22 sorghum genotypes
as shown in Table (1). The 15 geno-
types are exotic materials maintained
in the Agriculture Research Corpora-
tion (ARC) — Shambat. 7 genotypes
provided by the sorghum Breeding
Program of Agriculture Research Cor-
poration (ARC)- wed Medani.



RELATIVE RESISTANCE OF SOME GRAIN SORGHUM

INTRODUCTION

Sorghum [Sorghum bicolor (L.)
Moench] serves as a staple food for
more than 500 million people in the
semi-arid tropics of Africa and Asia.
It ranks fifth after wheat, maize, rice
and barley (Doggett, 1988; FAO,
2011). It is also used for preparing
traditional beverages. Both the grain
and the Stover are also used as ani-
mal feed. Furthermore, industrial use
of sorghum is increasing for mak-
ing sugar, starch, syrup, alcohol and
molasses (Duncan, 1996). Sudan
Sorghum is grown in an area ranges
between 4.3 and 7.1 million t/ha with
an average of 5.2 million t/ha (Elzein
and Elamin,2006). The national aver-
age grain yield is 600 kg/ha which is
very low compared to the world aver-
age of production 1288 kg/ha (Elze-
in, 2008). In Sudan, sorghum plants
are usually attacked by different spe-
cies of stem borers, which made great
losses in yield in both the rain —fed
and irrigated schemes. Strategies to
reduce this loss have, in the past re-
lied heavily on the use of chemical
pesticides without regard to the com-
plexities of the ecosystem, particu-
larly the population dynamics of the
pest and its natural enemies, has been
one of the basic shortcomings of this

control strategy. The most important
species is the spotted stem borer, Chi-
lo partellus (Swinhoe), and the pink
stem borer Sesamia cretica (led).
which belong to Lepidoptera, Py-
ralidae. Where Chilo partellus is pre-
dominant in central rain land, while
the other is predominant in irrigated
areas of northern Sudan. Symptoms
of damage on leaves usually used
to distinguish between the two stem
borers. That Chilo spp makes regu-
lar holes in transverse rows where
sesamia spp. make irregular holes
distributed randomly. Where the
true parameter as the result for both
stem borers infestation dead-heart ef-
fect (Schmutterer,1969; Hill,1982).
Damage symptoms of Chilo partel-
lus in sorghum include leaf feeding,
deadheart, exit holes, stem tunnels
and chaffy grain in case of extensive
stem tunneling and peduncle dam-
age (Jose et al., 2001; Kishore et al.,
2007; Sally et al., 2007). Stem bor-
ers reduce grain yield through leaf
feeding, deadheart and stem damage
(Karaya et al.,, 2009). Techniques
to screen for resistance to stem bor-
ers have been described by several
workers (Jotwani, 1978, Taneja and
Leuschner1985). The following tech-
niques may be used to screen for re-
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RELATIVE RESISTANCE OF SOME GRAIN SORGHUM
Sorghum bicolor L. Moench) GENOTYPES AGAINST STEM BORERS)
(Chilo partellus, Sesame cretica)
Mawahib. M. F. Zayed', Saif Eldin. M. Kheir? Atif. E. Idris® and Ashwag.A.M?
'Agricultural Research Corporation, Crop Protection Re-
search, Shambat. Research Station(haby2018@hotmail.com
2 Department of Plant Protection, College of Agricultural Studies, Sudan Univer-
sity of science and Technology Shambat.
3 Department of Agronomy, College of Agricultural Studies, Sudan Univer-
sity of science and Technology Shambat, P.O. Box 71, Khartoum North.

Stem borers Chilo partellus (Swinhoe) and Sesamia cretica (led) are consid-
ered the most serious Sorghum insects. Sorghum plant [Sorghum bicolor (L.)
Moench] is attacked by 150 species of insects causing varying degree of dam-
age. leading to annual losses of over $1 billion in the Semi-Arid Tropics.
region (ICRISAT, 1992). Twenty-two grain sorghum —Sorghum bicolor (L.)
Moench— genotypes were screened to the relative resistance/susceptibility
of different Sorghum genotypes damage caused by the sorghum stem borers
(Chilo partellus and Sesame cretica) under infested field conditions at Sham-
bat in Khartoum State, Sudan for Autumn season (Kharif) during 2016/2017.
Three different types of damage were taken into account: leaf damage, dead-
heart and stem tunneling. Genotype G.1.1.4 was found to be the most re-
sistant with respect to all the damage types studied. Dead heart formations
were higher in more susceptible genotypes than least susceptible genotypes.
The moderately susceptible of dead heart were in genotype Tabat, G.1.1.4,
G.1.1.16, W. Ahmed, F-3, F-13, F-9, F-12, F-5, F-13, F-11, G.2.13.5, F-4,
F-15, F-8, F-1 and F-2. Maximum occurrences of dead heart were in geno-
types F-6, F-14. Leaf damage was measured on visual rating scale. In context
of leaf damage mean was 4.87 to 8.74. Maximum leaf damage was reported
in genotype F-6. Average plant height was mean of length from root to flag
leaf. Mean tunnel length was divided into three Categories-Least susceptible
(0-5cm), moderately susceptible (5-10cm), highly susceptible (>10 ¢cm) and
respected genotypes also have been identified.

Keywords: dead hearts, resistance, susceptibility, tunnel length, Chilo partel-
lus, Sesamia cretica, genotype
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Fig. 4. Coarse sand particles erosion rates at different CS/EC mixtures.
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TABLE I: physiochemical properties of the soil samples

Soil type Soil size Moisture Bulk Soil bH
YP (mm) content (%) density p
Coarser 1.20~0.16 0.21 1.50 7.95
particles

Finest particles <0.16 0.30 1.18 7.88

Fig. 3. Coarse sand particles weights
remain at different CS/EC mixtures.

The rate of the wind erosion on the
coarse sand soil relative to the wind
speeds applied with the time interval
of 5 minutes is shown in Fig. 5. It was
revealed that for most of the samples
wind speed of 6 m/s ~8 m/s applied on
the crusts developed from the CSLS
and coarse sand soil particles resulted
in zero erosion rates, which indicate
that within this wind speed the crusts
strength was strong enough to resist
the wind force. Thereafter, a gradual
increase in the wind speed to 10 m/s
~12 m/s caused a gradual and continu-
al deterioration of the CSLS and coarse
sand soil particles crusts of the most
samples, exposing more soil particles
to direct wind force which caused a

gradual increase in rate of coarse sand
soil erosion. Increasing the wind speed
beyond 12 m/s (14 m/s, 16 m/s, and 18
m/s) all the CSLS and coarse sand soil
particles crusts moved in high rates,
resulting in a concurrent increase of
their erosion rate. Generally, a gradual
increase in erosion rate of the coarse
sand soil with wind speed suggested
the high adhesive force of CSLS and
the coarse sand soil particles crusts at
first versus a low wind force at the low
speed, and then the opposite is true
with increasing the wind speed. Also it
is well mentioning that the CSLS and
coarse sand soil crusts start to move
by wind force at some point (s) within
the sample, which in turn ease and ac-
celerate crusts deterioration more than
the other samples, despite the CSLS,
and its liquefaction conditions.
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scheme of USDA standards for soil
particle size, and with referring to Ta-
ble 1, that one of the soil sample falls
in the coarse sand soil type and the
other soil as fine soil which is a mix-
ture of fine coarse sand, silt and clay.

The sticking abilities of the CSLS
samples produced at 140 °C and 160
°C on the coarse sand soil particles
subjected to different predetermined
wind speeds are shown in Fig. 3. All
the samples showed resistance to
movement (without deformation in
the CSLS coarse sand soil crusts) un-
der the wind speed of 6~10 m/s. But
in some samples a gradual increase in
the wind speed up to 12 m/s resulted in
partial deterioration of the soil crusts
accompanied with a tiny detachment
of the coarse sand particles. When the
wind speed reached 14~16 m/s higher
deterioration of the CSLS and coarse
sand soil crust was observed in the
most of the samples, as a consequence,
more detachment of the coarse sand
soil particles was found. However,
more and more crusts deterioration
occurred when the wind speed was
increased beyond 16 m/s that resulted
in extreme negative effects on the soil
particles for the whole coarse sand soil
samples. Most of the samples curves
showed a tendency that the difference
existed in the starting points continued
with no change during the wind tun-

nel test until the upper limits of the
crusts strength. This indicate that be-
low this upper limits the stickiness or
the strength force of the CSLS acting
on the surface of the coarse sand soil
particles samples was enough to resist
the effect of the wind speed. But af-
ter that upper limits CSLS coarse sand
soil particles samples showed differ-
ent and fluctuated trend attributing
mainly to the difference in the applica-
tion rate of the CSLS on the samples
surface, which in turn revealed differ-
ent crusts surface strength and thick-
ness, and thus different wind speed
resistance. In general, the findings
indicated that the CSLS succeeded in
sticking the coarse sand soil particles
together by acting as cement material,
simultaneously helped to develop a
soil crust and thus increased the abil-
ity of the coarse sand soil to resist the
wind force, this sticking ability may
attributed to some rheological proper-
ties such as liquids viscosity and also
high organic carbon as supported by
[9]. Besides, all the CSLS and coarse
sand soil particles crusts investigated
showed nearly the same effects (with-
out loss when the wind speed not ex-
ceeding an upper limit) within a wide
range of wind speed and with no ap-
parent differences between the CSLS
samples under the described liquefac-
tion temperature and time.
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100
CSLs yield, these results are similar 5 |
to that reported by [35]. The results g o /
of viscosity of the CSLS prepared at E, N /
140 °C and 160 °C at different lique- :ﬁ, o e
faction times (30 min ~ 90 min) are e
presented in Fig. 2. The viscosities of " 50 0 %
CSLS at 140 °C and 160 °C were in e ™

sequence. The viscosity of the sample ) ) ) )
Fig. 1. Liquefaction rate for different

) h ¢ )
was increased as the amount of CS in CS/EC mixtures at 140°C and 160°C.

the liquid increased. Hence, the CSLS
with 30% CS/EC showed the highest
viscosity. The viscosity of the liquid
samples (20~30% CS/EC) at 140 °C
and 160 °C increased steadily with the
progress in reaction time whereas at

GSLs Viscosity (Pa.s)

90 minutes the highest viscosity was

found. A positive correlation between 30 50 70 9
Liquefaction Time (min)
CSLS viscosity and the solid content b. T=160°C
as well as the high liquefaction tem- 8
. 2 77
perature and time was reported [26], 86 //
= i
and [29]. g
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;\? 80 0 T T
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S 20% . . . . .
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25% . o
0% rent CS/EC mixtures at 140°C and
0 T T .
30 50 70 o 0°C.
Liquefaction Time (min)
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Lhe effects of the corn stover liquids
on the sand soil particles stabilization
According to the classification
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°C). A wind tunnel (Model: NYB, The
New York Blower Company, USA),
has a dimension of (17 mx9.7 mx0.75
m) was used, and the wind speed in the
tunnel was pre-adjusted according to
the classified effects of wind erosion
on soil (surface creep, saltation, and
suspension). Accordingly, the wind
speeds applied were 6 m/s, 8 m/s, 10
m/s, 12 m/s, 14 m/s, 16 m/s, and 18
m/s with a speed application interval
of 5 min (i.e. raising speed gradually
2 m/s each 5 min), the speed was mea-
sured in the free opens of the wind tun-
nel using digital anemometer (Smart
Sensor, Model AR836, Hong Kong
Hen Gao Electric Group, Hong Kong,
China). The data related to the effect
of the wind tunnel speed on the treated
sand soil samples were determined as
soil weight lost.

Statistical analysis

Data were obtained from three sepa-
rate samples and then averaged. Data
were analyzed statistically by Analysis
of variance and then means were sepa-
rated using Microsoft Office Excel
2007 (Microsoft Corporation, USA),
and the MATLAB 2011a (Mathemati-
cal Computing Software, Natick,
USA).

Results and Discussions
The liquefaction rates and viscosities
of the corn stover liquids

Fig. 1 shows the results of liquefac-
tion efficiency of CSLs (20%~30%
CS/EC) prepared at 140 °C and 160 "C
at different liquefaction times (30 min
~ 90 min). The liquefaction rates of
all CSLS samples prepared at 140 °C
and 160 °C were at minima at 30 min-
utes and they increased gradually as
the liquefaction time prolonged, and
reached their maxima at 90 minutes.
Except for a CS/EC mixture of 22.5%,
it is noteworthy that the liquefaction
rate of the CSLS samples treated at
140 °C increased rapidly at the first 50
minutes and then the rate of increase
slowed down with time. At 160 °C,
the 20% and 22.5% CS/EC samples
behaved similar as at 140 °C. While
with CS/EC mixtures of 25% and 30%
the steady increase in the liquefaction
rate extended to 70 minutes and then
the rate of increase started to slow
down. Moreover, 20% CS/EC samples
heated at 140 °C and 160 °C showed
higher liquefaction rates compared to
22.5% CS/EC and as the percentage of
the CS increased in the sample the lig-
uefaction rate further decreased. Ac-
cordingly, 30% CS/EC had the lowest
liquefaction rate. It can be seen from
Fig. 1 that treating the CS/EC samples
at 160 °C resulted in better liquefac-
tion rate than that at 140 °C. However,
low CS/EC mixture and high reac-
tion temperature and time gives better
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The insoluble residue (unliquefied
corn stover) ratio (IRR) of the CSLS
was measured as illustrated by [30],
and then the rate which was used as
index for liquefaction efficiency was
calculated as suggested by [31]:

W, — w

We

Where: W0™ s the weight of the
corn stover sample before liquefac-
tion, and wW s the weight of insol-

lique foction rate =

uble corn stover residue obtained after
liquefaction.

Measurement of viscosity

The viscosity of the CSLs was deter-
mined following the method applied
by [30], and by using a viscometer
(Model: NDJ-85, Cany Precision In-
strument, Shanghai, China) at 25 °C.
Soil particle size with some soil prop-
erties

Soil particle size was obtained re-
ferring to the USDA classification
scheme [32], the soil moisture content
and the soil bulk density were calcu-
lated as suggested by [33], and the soil
pH was obtained in accordance with
[34] method using a pH meter (Model:
Sartorius AG PB-20, Switzerland).
Lab wind tunnel experiments

The laboratory experiments for the lab
wind tunnel were conducted in Gener-
al Experimental Hall, College of Wa-
ter Resources and Civil Engineering,
China Agricultural University; and ac-

cording to the lab conditions as in the
following steps:

To determine the effect of the CSLS
on the sand soil particles stabilization,
the different CSLS that were prepared
with different CS/EC mixtures (20%,
22.5%, 25%, and 30%) and the 2 dif-
ferent reaction temperature (140 °C
and 160 °C), and the 4 different re-
action time (30, 50, 70, and 90 min),
were employed as CSLS samples.
The CSLS samples were then heated
in the water bath for 2 hours at 70 "C
to decrease the viscosity of the stored
CSLS and to ease its pumping out.
Empty trays (50 cmx45 cmXx15 cm)
were weighed and then filled with the
prepared sand soil with a careful level-
ing. The filled trays were re-weighed
and labeled to be ready for the coming
CSLS application. About (20 g) CSLS
samples were sprayed individually on
the surface of the leveled sand soil
(about 1.5 m above the labeled trays)
using a small hand pump by means
of compressed air stream from elec-
tric air compressor (Model: AIRTATE
0.2/8 D-3 (II), Shanghai, China), at
constant pumping pressure (0.8 MPa).
The weight of each tray was deter-
mined, recorded, and remarked, each
was then known as experimental sam-
ple. All the experimental samples were
then exposed to 5~7 days drying pe-
riod at ambient temperature (15°C~20
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soil particles horizontal barriers, main-
ly through enhance sand soil particles
adhesive force against wind force and
therefore can control or mitigate the
rate of sand soil particles detachment.

Materials and methods

Materials

Corn stover (CS) was collected from
a local farm in suburb areas around
Beijing of China. Then corn stover
was milled, screened, oven dried and
weighted; only the fractions with
particle size of 20~80 meshes and
moisture content of 6%~9% were em-
ployed for the study. Ethylene carbon-
ate (EC, 99.90%, v/v) was used as sol-
vent in the liquefaction process, and
sulfuric acid (98.8%, v/v) as catalyst.
Water and silicon were used as blow-
ing agent and surfactant, respectively.
All these chemicals were of analytical
reagent grades, which were obtained
from commercial sources in Beijing.
Sand soil sample was dried in the open
air for 7 days, and then sieved with
1.2 mm~0.16 mm sieve shaker. A soil
sample was then stored in a plastic bag
for size determination and some phys-
iochemical analysis prior to stabiliza-
tion experiment.

Laboratory preparation of corn stover
liquids (CSLS)

The experiments were conducted at
Agricultural Processing Laboratory,

College of Engineering, China Agri-
cultural University. Different amount
of the dried corn stover powder (40 g,
45 g, 50 g, and 60 g) each was added
to (200 g) ethylene carbonate. This
prepared CS/EC mixtures of (20%,
22.5%, 25%, and 30%), was then lig-
uefied under two levels of liquefaction
temperature (140 °C and 160 °C), and
4 levels of liquefaction time (30 min,
50 min, 70 min, and 90 min).

The liquefaction chemicals (ethylene
carbonate, 200 g; and sulfuric acid,
7 g) with dried corn stover powder
whose amount was weighted accord-
ing to the designed CS/EC mixtures
were placed in a three-neck flask (1000
ml) equipped with a reflux condenser;
a thermometer; and a motor driven-
stirrer. The main function of the re-
flux condenser is to condense and re-
flux the materials which would be
produced in the liquefaction process
and could be evaporated at the speci-
fied temperature. The mixed materials
in the flask then refluxed at a desired
temperature for a predetermined pe-
riod of time, with continuous agitation
during the liquefaction process to ob-
tain homogeneous liquefied products.
The flask was then immersed into cold
water to quench the reaction. For all
experiments, the liquefaction process
was done at the atmospheric pressure.
Measurement of liquefaction rate
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can be done by any material that stops
surface sand movements, and then
biological stabilization which consists
of establishing a permanent vegeta-
tive cover and this step depends upon
how efficient the temporary stabiliz-
er. Furthermore, [13] illustrated that
temporary stabilization may be done
by using vertical barriers or horizon-
tal protection. While vertical barriers
consist of fences of appropriate height,
thickness, porosity, and arrangement
[14], [15]; horizontal protection in-
volves adding clay and organic mat-
ter to sandy soil [16], using biological
crusts on soil which empower soil dry
aggregates on the surface against wind
erosion [17], and applying water, oil
(low-gravity asphaltic oil, high gravity
waxy oil, and crude oil), and chemical
soil stabilizers [18].

Practically, effective utilization of
lignocellulosic biomass has been
achieved by applying chemical and
biochemical techniques, such as py-
rolysis [19], modification [20], hy-
drolysis [21] and liquefaction [22].
Especially for liquefaction in solvents,
biomass could be decomposed into
liquid at mild temperature and atmo-
spheric pressure [23], and the liquefac-
tion was influenced mainly by lique-
faction solvent and catalyst, as well as
reaction temperature and reaction time
[22]. Generally, the slow liquefaction

rate or lower temperature generates
higher levels of char, while the faster
liquefaction rate or higher temperature
generates higher levels of liquids and
gaseous products [24]. In other words,
liquefaction yield increased with in-
creasing time and temperature and
better liquefaction achieved at 2 hrs
and 160 °C, and a further increase in
time and temperature resulted in a de-
pressed increase in liquefaction yield
[25]. The costs as well as the mechani-
cal properties are the main constraints
that limit the wide use of biodegrad-
able materials [26]. Thus, [27] sug-
gested that any increase in the corn
stover (CS) charge could contribute
to decrease in the liquefaction costs.
However, liquid co-product produced
during biofuel production using bio-
mass that are rich in lignin contents
have been used in many traditional
applications which include but are not
limited to concrete admixtures, bind-
ers, well drilling mud, vanillin produc-
tion, dispersants, and soil particles and
dust control [28].

Fewer research has been conducted
until now on the material that utilizing
biomass liquids for soil particles adhe-
sive or binder [29]. Accordingly, this
paper focused at study the applicabil-
ity of using different corn stover lig-
uids produced at different experimen-
tal conditions to serve as coarse sand



Corn Stover Liquids for Stabilizing Coarse Sand and Fine Soil Particles against Wind Force

INTRODUCTION

Wind erosion is considered to be a
principal mechanism and important
form of soil degradation [1], and [2].
Accordingly, it recognized as one of
the most serious environmental and ag-
ricultural problems worldwide, which
has intensified in recent years [3], and
[4]. Wind erosion is mainly confined
to the so-called drylands, which com-
prise arid, semi-arid, and dry sub-hu-
mid areas, in such ecosystem the fol-
lowing conditions frequently occur:
a loose, dry, finely divided soil and a
smooth land surface devoid of a veg-
etative cover, due to low precipitation,
large fields, and strong winds [5]. Ba-
sically, wind erosion can be defined as
the physical transport process of soil
particles blown away by an air stream,
so the wind is the forcing mechanism
of wind erosion [1], and the threshold
friction velocity (TFV) is the force of
wind required to detach particles from
soil surface and controlled by soil sur-
face characteristic [6]. Consequently,
wind speed as low as 5~7 m/s (11~15
mile/hr) at 3 m above the soil surface
can initiate soil movement under high
erodible field conditions by modes
of transport creep, saltation, and sus-
pention [7]. In addition, the size and
stability of the soil aggregates are pri-
mary factors that affect soil suscepti-
bility to wind erosion [8]. The biding

agents of soil aggregate vary also [§],
while aggregates > 2000 um are held
together by a fine network of roots
and hyphae in soils with high contents
of organic carbon (> 2%), aggregates
between 20 pum and 250 um consist
largely of particles 2~20 um diameter,
bonded together by various cements
including persistent organic materials,
crystalline oxides, and highly disor-
dered aluminisilicates. By the same to-
ken, water-stable aggregates 2~20 um
consists of particles < 2 um diameter
bonded together very strongly by per-
sistent organic bonds. Also aggregates
between 2 um and 20 um are an asso-
ciation between live bacteria cells and
clay particles [8], and [9]. Thereafter,
aggregates smaller than 0.84 mm in
diameter are considered as erodible by
wind [9], and the proportion of those

aggregates in the upper 25.40 mm of

the soil surface defines the wind erod-
ible fraction. As a result, aggregates
resistance against disrupting forces
can be estimated by means of their dry
aggregate stability (DAS), which is
considered an index of soil resistance
against wind erosion [10].

Conventionally, many practices that
have been used to control soil wind
erosion [11]. But the practices which
can stabilize sand soil particles against
wind force were briefed by [12] in two
steps: temporary stabilization which
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Corn Stover Liquids for Stabilizing Coarse Sand and Fine Soil
Particles against Wind Force: A Laboratory Wind Tunnel Study
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the applicability of using corn stover liquids as coarse sand soil particles sta-
bilizer (bio-binder) material was studied. The corn stover powder (CS) was
liquefied in ethylene carbonate (EC) in the presence of dilute sulfuric acid.
The liquid samples were prepared with 4 levels of CS/EC mixtures (20%,
22.5%, 25%, and 30%, w/w), 2 levels of liquefaction temperature (140 °C,
and 160 °C), and varied reaction times (30~90 min). The insoluble residue
ratios for the CSLS increased with higher CS/EC mixture, lower reaction
temperatures and shorter reaction times. While the viscosity in the CSLS in-
creased with higher CS/EC mixture, higher reaction temperatures and longer
reaction times. The air dried pre-treated coarse sand soil samples covered with
CSLS were placed in a tunnel subjected to wind speeds ranging from 6 m/s to
18 m/s. The crusts developed with the CSLS on the coarse sand soil surface
could withstand wind speeds up to 10 m/s, beyond this speed the deforma-
tion in the crust with a gradual increase in the erosion rate was observed. The
present work concluded that the adhesive forces of all the CSLS samples had
nearly the same resistance effects to the wind flow irrespective to the prepara-
tion conditions (CS/EC ratios, reaction temperature and reaction time) and the
viscosity. Also the crust developed on the coarse sand soil samples showed
high resistance to wind erosion to a limited wind speed; however, beyond that
limit the coarse sand soil particles are no longer stabilized.

|

Index Terms— corn stover, liquefaction, soil conservation, wind erosion.
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tamination of water courses, and also
reduced of human water contact.
More attention should be paid to the
improvement of the environmental
sanitation and epidemiological stud-
ies.

To improve health extension and
health services in Gezira scheme.
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The role of the state in the control and
treatment of the diseases is weak due
to:

Weakness or lack of carrier control at
the local administrative units.

Lack of constant funds for control.
Decrease of the staff and their incom-
petence in relation to administrative
and technical abilities of the health
field.

The results of chi-square test revealed
that there is a positive significant asso-
ciation between bilharzias infections
and activity that contact water. In ad-
dition the estimation of the factors (so-
cio-economic and health) showed that
the loss hours are divided into direct
and indirect loss.

RECOMMENDATIONS

Due to the obtained results of the
impact of bilharzia disease on socio-
economic development in the Gezira
scheme the researcher recommended
the following:
There must be cooperative health or-
ganizations for the farmers in each
office to work for the protection and
treatment of bilharzia disease.

The administration of the Gezira
scheme must implement national
health insurance for the farmers for
the control of the carrier and treating
the disease in participation with the
farmers and the administration of the

scheme, and form specialized commit-
tees in each village of the scheme to
be responsible for the follow up and
control of the carrier of these diseases.
Giving more attention for agricultural
and health services for the villages
of Gezira scheme, being the essential
base of developing the country side,
increasing the production, raising the
income and improving the standard of
living.

Mobilizing all community and its or-
ganizations for the effective partici-
pation in the tasks of controlling this
disease at all levels.

Cooperation with related sectors for
the beat means to stop the negative
health effects in agricultural schemes.
Activating the prevailing laws and
introducing the necessary laws and
rules to raise the level of health per-
formance.

Giving more attention to rural educa-
tion and increasing the exploitation
of natural resources in addition to im-
proving the humanitarian relations to
develop the farmer’s community.
Giving more attention to the social,
economical, cultural, and human de-
velopment for the Gezira farmers be-
ing the asset of rural development.
Giving the rewards health workers in-
centives to improve performance.
Sanitation, improved hygiene and pro-
vision of latrines, which reduced con-

|
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Result: There were no significant as-
sociation at 0.05 level.
As shown in the above table, chi-
square test result revealed that there
were no significant association be-
tween bilharzia infections and the gov-
ernment role in the control of malaria
and bilharzias.
CONCLUSION, RESULTS & REC-
OMMENDATIONS

The statistical analysis of the eco-
nomic characteristics of the farmers
revealed that most of the farmers have
some sorts of education and the major-
ity of them are within the productive
age group.

The researcher has established bil-
harzia has an economic and social
impact on the rural farmer in Gezira
Scheme, causing drastic negative ef-
fects at both health and social levels
which in return hampers rural devel-
opment in the research area. Through
the analytical study of the impact of
these diseases on rural development in
the Gezira Scheme, the researcher has
established the following results: The
spread of bilharzia disease in the Gezi-
ra Scheme, sometimes culminating to
an epidemic level, causes great loss of
human life’s. This affects productivity
either through death or absence from
work, in addition to a decrease in the
income due to the costs incurred in
prevention and treatment of the dis-

ease.

Huge funds are allotted to the con-

trol of diseases either through control
of carrier, health awareness, mass-
media expenses, building health ad-
ministration centers for the control of
the diseases, in addition to supporting
all that can mitigate their negative ef-
fects. This is evidently a huge amount
of money that could otherwise be al-
lotted to the rural development mak-
ing the Scheme a decent place to live
in and directs the efforts of the farmer
to their real aim which is the increase
of productivity for more income and
enhancement of the general economy
of the state.
Gezira Scheme farmers do not get an
equal amount (or share of) health care
as those in urban areas due to the small
(or few) number of health centers and
their deprivation (or lack) of the quali-
fied medical staff and equipments.
This hampers rural development in the
area.

The income from farming (for all

farmers) is (low) improper in relation
to the cost of treatment of the diseases.
This contradicts the strategies and ob-
jectives of Gezira scheme.
The ineffective role of the health-me-
dia in increasing the health awareness
of the hazards of the disease has lead
to farmers’ weak role in the control of
the carrier at the personal level.
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Table (11): Bilharzia infections by medical places:

have you village access to places of medi-
cine
Yes No
Count 127 32 159
of Total % 70.6% 17.8% 88.3%
Count 18 3 21
of Total % 10.0% 1.7% 11.7%
Count 145 35 180
of Total % 80.6% 19.4% 100.0%
Source: Data survey (2005).
Chi-square value =0.404
Df =1

Sig(2- sided) =0.525

Result: There were no significant association at 0.05 level.

As shown in the above table, chi- square test result revealed that there were no
significant association between bilharzia infections and medical places.

Table (12): Bilharzia infections by the government role in the control of
malaria and bilharzias:

o

the government role in the control of malaria and S

bilharzias %

Moderate | weak |very weak absent com- GE

pletely g

Count 20 34 38 67 159 E

of Total % 11.1% 18.9% 21.1% 37.2% 88.3% =

Count 7 5 4 5 21 g

of Total % 3.9% 2.8% 2.2% 2.8% 11.7% i

Count 27 39 42 72 180 o

of Total % 15.0% 21.7% 23.3% 40.0% 100.0% | meA]

Source: Data survey (2005). E

Chi- square value =7.123 2

Df =3 =
Sig(2-sided) =0.068
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Sig(2- sided) =0.066
Result: There were no significant association at 0.05 level.

As shown in the above table, chi- square test result revealed that there were
no significant association between bilharzia infections and source of drinking

water.

Table (10): Bilharzia infections by if respondents have no latrine:

if no what is the alternative
neich- neighbor near
8 near no latrine build-
bor o e canals .
. building same | and near | ing and
latrine o ae
building | canals
Count 10 6 35 104 2 2 159
fafl To- 56% | 33% | 194% | 57.8% | 1.1% 1.1% | 88.3%
Count 0 0 1 20 0 0 21
fafl To- 0.0% | 0.0% | 06% | 11.1%| 0.0% 00% | 11.7%
Count 10 6 36 124 2 2 180
of To-
tal 5.6% 3.3% |20.0% | 68.9% 1.1% 1.1% 100.0%
Source: Data survey (2005).
Chi-square value =7.798
Df =5

Sig(2- sided) =0.168
Result: There were no significant association at 0.05 level.

As shown in the above table, chi- square test result revealed that there were no

significant association between bilharzia infections and if respondents have no

latrine.



Table (8): Bilharzia infections by access to clean piped water:
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do you have access to clean piped water
Yes No

Count 107 52 159
of Total % 59.4% 28.9% 88.3%
Count 18 3 21

of Total % 10.0% 1.7% 11.7%
Count 125 55 180
of Total % 69.4% 30.6% 100.0%

Source: Data survey (2005).
Chi- square value =2.966
Df =1
Sig(2- sided) =0.085
Result: There were no significant association at 0.05 level.
As shown in the above table, chi- square test result revealed that there
were no significant association between bilharzia infections and access to clean
piped water.

Table (9): Bilharzia infections by the source of drinking water:

o

If no what alternatives S

neigh- ot ;

Neighbor | canal well | bor and e

canal same 5

Count 6 11 32 6 104 159 5]
of Total % 3.3% 6.1% | 17.8% 3.3% 57.8% | 88.3% ::72
Count 1 1 0 3 16 21 g
of Total % 0.6% 0.6% | 0.0% 1.7% 8.9% 11.7% 3
Count 7 12 32 9 120 180 z
of Total % 3.9% 6.7% | 17.8% 5.0% 66.7% | 100.0% 122
Source: Data survey (2005). E
Chi-square value = 8.826 §
(= -]

Df =4
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Table (6): Bilharzia infections by health care after the year (2000):

health care after the year2000
greatly slightly im- notim- | deterio-
improved proved proved rated
Count 24 39 49 47 159
of Total % 13.3% 21.7% 27.2% 26.1% 88.3%
Count 4 10 2 5 21
of Total % 2.2% 5.6% 1.1% 2.8% 11.7%
Count 28 49 51 52 180
of Total % 15.6% 27.2% 28.3% 28.9% | 100.0%
Source: Data survey (2005).
Chi-square value =7.001

Df

=3

Sig(2- sided) =0.072
Result: There were no significant association at 0.05 level.

As shown in the above table, chi- square test result revealed that there were no sig-
nificant association between bilharzia infections and health care after the year (2000).

Table (7): Bilharzia infections by knowledge of bilharsia:

hour knowledge of bilharzias
very much | moderate | <> |no thing
much few
Count 69 30 27 29 4 159
of Total % | 38.3% 16.7% 15.0% 16.1% 22% | 883%
Count 5 5 3 6 2 21
of Total % 2.8% 2.8% 1.7% 3.3% 1.1% 11.7%
Count 74 35 30 35 6 180
of Total % | 41.1% 19.4% 16.7% 19.4% 3.3% | 100.0%
Source: Data survey (2005).
Chi- square value =5.797

Df

=4

Sig(2- sided) =0.215
Result: There were no significant association at 0.05 level.
As shown in the above table, chi- square test result revealed that there were no

significant association between bilharzia infections and knowledge of bilharsia.
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Table (5): Total income per year by cost of water borne diseases (malaria& bil-
harzia)per year:

if yes how it cost per year
60-30 | 90—-60 | 100-90 100+
Count 30 28 26 10 94
of Total % 16.7% 15.6% 14.4% 5.6% 52.2%
Count 13 2 6 2 23
of Total % 7.2% 1.1% 3.3% 1.1% 12.8%
Count 6 12 3 2 23
of Total % 3.3% 6.7% 1.7% 1.1% 12.8%
Count 7 4 1 0 12
of Total % 3.9% 2.2% 6%. 0%. 6.7%
Count 6 3 2 0 11
of Total % 3.3% 1.7% 1.1% 0%. 6.1%
Count 8 3 0 3 14
of Total % 4.4% 1.7% 0%. 1.7% 7.8% <
=]
Count 1 0 0 2 3 3
of Total % 6%, 0%. 0%. 11% | 1.7% S
>
Count 71 52 38 19 180 Z
=
of Total % 39.4% 28.9% 21.1% 10.6% | 100.0% g
&
Source: Data survey (2005). @
Chi-square value =36.317 %
Df =18 z
Sig(2- sided) =0.006 &
Result: There is a positive significant association at 0.05 level. 124
As shown in the above table, chi- square test result revealed that there is a E
positive significant association between total income per year by cost of water =~ &

borne diseases per year.
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Chi- square value =9.877
Df =2
Sig(2- sided) =0.007

As shown in the above table, chi-
square test result revealed that there is
a positive significant association be-

Result: There is a positive significant tween bilharzia infections and cost of

association at 0.05 level.

Table (4): Bilharzia infections by activity that contact water:

health services after the year (2000).

if you have such contact for what activity

. all Swim- | cioh- | Fetch-
Fetch- | Swim- . ming | . .
; . Bathing | men- ing and | ing and | mean
ng | ming tioned | . 2" | bathing | bathing
bathing
Count | 12 1 45 88 1 2 10 0 159
of %
6.7% | 0.6% | 25.0% |48.9% | 0.6% 11% | 56% | 00% | 3%
Total
Count 3 0 9 3 0 0 4 2 21
of %
1.7% | 0.0% | 50% | 1.7% | 0.0% 0.0% | 22% | 11% | 11.7%
Total
Count | 15 1 54 91 1 2 14 2 180
0,
'(I)':;talh 8.3% | 0.6% | 30.0% |50.6% | 0.6% 1.1% | 7.8% | 1.1% | 100.0%
Source: Data survey (2005).
Chi-square value =28.060
Df =7

Sig(2- sided) = 0.000

Result: There is a positive significant association at 0.05 level.

As shown in the above table, chi- square test result revealed that there is a posi-

tive significant association between bilharzia infections and activity that contact

water.
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(2005). Multistage random sampling
method was followed in selecting the
respondents due to observed homoge-
neity of socioeconomic characteristic
of the farmers. Because the population
is highly homogenous, thus even the
smallest sample will be representative
to the population that why we chose
the sample size (n) = 180.

Time Survey:

Primary data have been collected us-
ing improvised questionnaire from the
field survey carried out in the Gezira
scheme by the researcher during sea-
son (2005-2006).

Data Analysis:

To achieve the objectives of the sur-
vey, various and flexible data and
analytical techniques were used in
each stage according to requirements
needed. Different statistical proce-
dures were used in the analysis of data

in this study, using the computerized
statistical package for social science
(SPSS, version 11) data analysis and
management.

Descriptive statistics were used to de-
scribe the sample and background vari-
ables of the study (e.g. percentage and
frequency distribution). This helped
to generate general description of the
expenditure, income and cost of dis-
eases treatment...etc. The chi- square
procedure was employed to determine
the significance (or insignificance) in
relation to the study variables.

RESULTS

This part deals with measurement and
assessment the results of application
of chi- square analysis for determining
the significant or non-significant and
the relationship between dependent
and independent variables:

Table (3): Bilharzia infections by cost of health services after the year (2000):

cost of health services after the year2000

greatly in creased st%::lz(;n not increased
Count 109 5 159
of Total % 60.6% 25.0% 2.8% 88.3%
Count 12 4 21
of Total % 6.7% 2.8% 2.2% 11.7%
Count 121 50 9 180
of Total % 67.2% 27.8% 5.0% 100.0%

Source: Data survey (2005).

|
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METHODOLOGY

Study area: The study was conduct-
ed in Gezira scheme which is located
in central Sudan. The scheme area is
2.1 million feddan, irrigated from Sen-
nar dam and is under one management.
There are about (128000) farmers with
average holding of (10) feddans for
each, the scheme consists of eighteen
(18) groups (or divisions) divided into
(115) blocks. The main crops are cot-
ton, wheat, groundnuts, sorghum, for-
age and vegetables, the growing sea-
sons extends from June to March.
Sample Technique:
Sample Design: The considerations on
light of which we choose the samples
differ according to different natures of
the sample, environment conditions
and the aims of the research study, in
addition to the methodological con-
siderations that represent the original
community. Equal chances of selec-
tion were given to the sectors of the
original community. A methodological
sample selection criteria was adopted
according to the following two styles:
A distinctive sample based on special
conditions: The rural community in
the Gezira comprises different phases
of socio- rural development, some ar-
eas still live in primitive tribal condi-
tions in all dimensions, and other rural
areas began to be urbanized so that one
can not differentiate between them and

other fully urbanized areas.

Between these two extremes there ex-
ist other patterns of rural life ranging
from different social development pat-
terns 1- e from primitive social life to
fully urbanized life. On the light of the
above I had intended to choose a dis-
tinctive special sample that comprised
two rural models. The sample repre-
sented three divisions of Gezira region
and three divisions of Almanagel for
north, middle and south of each divi-
sion.

Simple random sampling: The re-
searcher had used a class sample of
multistage stratified random sample
in order to increase the degree of pre-
cision in the sample. He had chosen
two inspectorates from each division,
and from each inspectorate five vil-
lages, and finally three farmers from
each village, making a total of ninety
farmers from Gezira region and ninety
from Almanagil. The selection was
based on the possibility of easy access
to the research areas.

Sample Size: The sample size was de-
termined according to the level of pre-
cision and the availability of resources
in terms of cost, time and other rele-
vant facilities.

The sample unit for this survey is the
farmer. The population is estimated
to be about (128000) farmers accord-
ing to administration of the scheme
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Table (2) Overall Prevalence and Intensity of Schistosoma mansoni among
schoolchildren in E1 Managil village by water supply, 2005

Number ex-|[Number|Prevalence |y, ¢op iy y
Water supply . ..

amined Positive (%) ((GMEC£SD
Tap water 1357 815 60.1 23+77.0
Canal 2973 1575 53.0 22+734
Canal + Tap water 772 431 55.8 2.4 +£86.6
Well 1248 739 59.2 1.8+42.6
Total 6350 3560 56.1 23+67.7

Source: National Programme for Bilharzia Control 2005.
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Figure (2): Overall Prevalence and Intensity of Schistosoma mansoni among
schoolchildren in EI Managil village by water supply, 2005:
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Control Programme (SCP) in the Sudan is to facilitate and improve human
development and poverty reduction by reducing the disease burden.

Table (1): Overall Prevalence and Intensity of Schistosoma mansoni among
schoolchildren in E1 Managil village by water - contact activity, 2005:

Contact Number exam- | Number Posi- | PTevalence |y, ¢ gt y
ACthlty ined tive (%) ((GMEC:':SD
Path 3638 2009 55.2 2.2+ 62.0
Swim 309 202 65.4 22+ 779
All 2223 1183 53.2 23+ 753
Total 6170 3394 55.0 22+ 67.2
Source: National Programme for Bilharzia Control 2005.
Qe 3008 1Judd did 1ot \bEsd & pTdl Ibd duid dinth 1) i
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Figure(1): Overall Prevalence and Intensity of Schistosoma mansoni among
schoolchildren in EI Managil village by water - contact activity , 2005
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somiasis is not well known. Amin and
Omer (1972) showed that both types
of the disease occur in Khartoum
and evidence was obtained of actual
transmission. Amin and satti (1973)
predicated that the incidence of S.
haematobium at lake Nubia in north-
ern province would rise as a results
of the Aswan High Dam. In western
Sudan Amin (cited by Babiker, 1987)
discovered a focus of S. mansoni near
Zalingi in Darfour province and biom-
phalaria pfeifferic was identified as the
vector. However, in kordofan province
only S. haematobium was found with
a prevalence of 14% among school
children (Eltom,1976).

In southern Sudan S. haematobium
and S. mansoni were both endemic
and a outbreak of S. mansoni was re-
ported by Omer et al (1972).

The disease is in all agricultural de-
velopment scheme in the sudan. The
history of schistosomiasis is well
documented for Gezira Agricultural
Scheme by The Blue Nile Health Proj-
ect (BNHP, 1980-1990).

The BNHP was established in
1979, 10-year project to control the
major water and irrigation associated
diseases prevalent in the agricultural
communities along the Blue Nile. The
first epidemiological survey in Gezira
Scheme revealed that the prevalence
of schistosomiasis was 51% with a

range from 30% to 70%. The disease
is now endemic in Khartoum (Ahmed,
2002 & 2003), the Northern State (EI
Tom et al., 1993, Ahmed, 2003), in
the far Western Sudan (Doumenge
et al., 1987, Ahmed, 2003). Also it
is endemic in the mid-west (Daffalla
& Suleiman, 1988), in eastern Sudan
(Schistosomiasis Department Inter-
nal Reports, 1998 and Ahmed, 2003)
and in southern States of the country
(Ahmed, 2003).

In the last three years, the Federal
Ministry of Health (FMOH) in collab-
oration with Schistosomiasis Research
Laboratory (SRL), University of
Khartoum, has conducted many epide-
miological surveys of schistosomiasis.
Unfortunately, the finding recapitulat-
ed that the situation is bleak and deso-
late. The prevalence rates of intestinal
schistosomiasis in sugar cane schemes
are very high, 50% (Asalaya), 80%
(Kenana), 60% (Gunaid), 60% (New
Halfa) and 37% (Sennar). The joint
reports of both FMOH and SRL re-
assured that the disease parameters
suggested that the disease parameters
are dramatically increased. The World
Bank, Utroska et al. (1997) estimated

that the minimum population at risk

in the Sudan was 24 million, while 5
million are infected, with an average
prevalence of 20.8%.

The overall goal of Schistosomiasis
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that of S. haematobium in Bulirnus (1-
2% compared to 0.06%). He examined
80,000 inhabitant (about 25% of the
Gezira population at that time) and the
results showed that S. haematobium
and S. mansoni were equally prevalent
in 10- 15 years old children.

During the early fities, Sharaf Eldin

and El Nagar (1955) carried out a pilot
trial to control the intermediate snail
hosts using copper sulphate.
ElNagar (1958) reported the success of
a large control campaign in the Gezira
irrigated scheme that coverd all canals
inthe scheme at that time (5000 kilome-
ters). The methods adopted were: snail
habitat destruction by the removal of
the weed from the canals(mechanical
and manual),destruction of snails by
copper sulphate, prevention of snail
reinvasion by means of medical trops
and chemical barriers and treatment
of infected persons using antimony
based drugs. Each canal was treated
for twenty hours with 30 p.p.m of cop-
per sulphate followed by a continuous
treatment of the chemical barried of
+0.125p.p.m. of copper sulphate and
mechanical trop at the campaign was
successful and that it could be imple-
mented in other immigrated schemes.
However, that campaign was the only
trial carried out on a large scale to
control the disease in Gezira imigratd
scheme for a very long period.

In 1971 a bilharzia project was
established in Gezira scheme with the
long term objective to control the dis-
ease. Amin (1972) found that the infec-
tion rate of S. haematobium was less
than 1% in villages of northern of the
Gezira. He found the infection rate of
S. mansoni in the same area to be 25%
by direct faecal smears and following
year by the stool digestion technique
he found a prevalence of 60%.

In 1974, a routine snail control regi-
men was introduced, which con-
sisted of five aerial sprays with the
trityl morpholine
over the main, major and minor ca-
nals in the most northerly 80000 fed-
dans of the Gezira scheme(Amin and
Fenwick,1975and 1977).

The regimen was continued for the

molluscicide N-

three years and its effects were regu-
larly monitored:
by surveillance and sampling of snails,
and by parasitological examination in
preschool children and school chil-
dren. The results suggested that the
objective of keeping the minor canals
virtually snail free had been a chieved,
but the incidence data gave equi- vo-
cal results, since in some villages there
was evidence that transmission was
as high as in a nearby untreated area
(Amin et al,192).

In other parts of the Sudan, the exact
magnitude of the problem of schisto-
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was endemic in all provinces of Sudan
expect the Red sea area.

In 1919 Egyptian labourers were em-
ployed to give account for a group ir-
rigation scheme project at Nori in the
northern province. By 1921, the dis-
ease established itself there and spread
to other irrigation farms and finally
become wide spread in Dongnla area
(Archibald, 1933).

At about the sametimes foci of schis-
tosomiasis were discovered in Kordo-
fan province at Um Rawaba and
Abuzabad. A new era in the history
of shistosomiasis in the Sudan began
in 1925 with opening of the agricul-
tural scheme in the Gezira province,
where schistosomiasis was practically
unknown except for a new sporadic
cases in the vicinity of the Blue Nile.
In 1927, a survey was carried out in
children in twenty village and not a
single child was found to be infected.
That occurred though the snail inter-
mediate hosts of urinary schistoso-
miasis (S/haematobium) and intestinal
schistosomiasis (S. mansoni) were
established in the canal (Humphreys,
1932).

Spence (1924) suggested that
Egyptian labourers with schistosomia-
sis should rather be treated before be-
ing allowed to enter the Sudan or else
be send back to Egypt. In 1925, it was
decided to prohibit the entry of infec-

tion labourers. Arrangement were then
made either to reject or treat,at Wadi
Halfa quarantine station, all infected
labourers going to the Sudan. Similar-
ly, all persons coming from the west
of the White Nile were examined for
S. haematobium at Kosti or Duem and
Duem carried out useful survey work
and registered an average, S. haemato-
bium infection rate 17%. Examination
for s. mansoni were not made as the in-
fection was then thought to be uncom-
mon. Annual survey during the years
1926/1927 suggested that the infection
rate with S. hematobium was less than
1%, S. mansoni was not defected in
stools but may have been over looked.

Although the data from the medi-
cal institutions continued to indicate
an infection rate of approximately
1% a survey conducted by Stephen-
son(1947)between  1942/1945
vealed some alarming figures. The

Ie-

average S. haematobium infectionwas
found to be 21% in adults and 45% in
children. He incriminated the mirror
canal as the main source of infection
and pointed out the prophylactic mea-
sures taken had failed.

Greany (1952) conducted a survey
in 1946 and found Bulinus and Biom-
phalaria snails equally common in all
canals in a density closely related to
weed growth. S. mansoni infection
rate in Biomphalaria was twenty times

|

8107 ‘021 IS ON $99ua1g [eImmoLISY JO [ewImop




G'ON SIUING [eIM[NILISY JO) [ewInop

[a—
W

810T "4

Journal Of Agricultural Sciences

Mediterranean countries including
Jordan, in which schistosoma was re-
ported in 1986. It is estimated that at
least 180 million persons are exposed
to the risk of infection and about 90
million persons are infected . However
the extent of morbidity due to schis-
tosoma infections has probably been
under estimated. It is widely accepted
that the most infected individual show
no symptoms or signs upon physical
examination, and only a small propor-
tion develop serious chronic disease,
the primary objectives of the current
strategy of control is the reduction or
dimination of morbidity due to schis-
tosoma infection. To reach this objec-
tive a thorough understanding of the
morbidity due to schistosoma is nec-
essary for considerable progress has
been made in assessment of morbidity
due to schistosoma hematobium in-
fection during the past 13 years. The
review emphasizes the scientific lit-
erature on this topic published, mainly
but not exclusively between 1975 and
1987 (WHO,1989).
The Economic Impact of Schistosoma:
Schistosoma is one of the main
health problems hindering socio- eco-
nomic development in Sudan. It ef-
fects millions at an early age reduce
productivity and exerting a significant
socio — economic impact(Abdel- Hadi,
Tolaat,2000).

Control of the disease requires
sustaining and long term funding and
schistosoma 1is aslowly progressing
clincal problem which does not cause
high mortality rates hat command pub-
lic attention factors such as these miti-
gate against efforts to justify control in
cost benefit terms stockard, (Abdalla
1978).

Schistosomiasis in the Sudan

Archibald (1933) thought that
the disease started in the Sudan as far
as back as 2600.b. c. He mentioned
that schistosomiasis has been intro-
duced into the Sudan through politi-
cal and economic contacts with Egypt.
He suggested that the thousands of
pilgrims from west Africa flowing
through the country, to and from Mec-
ca, might play an important part in the
transmission of the disease. The first
mention of the existence of the disease
in the Sudan during this century was
reported by Balfour (1904) who found
17% of the children in Khartoum pri-
mary school suffering from urinary
schistosomiasis. No regular reports
on the prevalence and incidence of the
disease were available before the ini-
tiation of the school health services in
1911/1912.

Chistopherson and Newlove
(1919) using hospital clinical reports
rather than sound epidemiological evi-
dence, concluded that schistosomiasis
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INTRODUCTION

Schistoomiasis (or bilharziasis)
is considered one of the most impor-
tant parasitic disease affecting man.
It is estimated that about 200 million
people are infected in the world and
that about 600 million are at risk (Mo-
hamed, 1998).. The disease is very
closely liked with socio- economic sit-
uation of the communities, with rural
lower income groups suffering more
than high communities.

During the 1970s and 1980s
considerable interrogation has been
collected on the distribution of schis-
tosomiasis, its public health signifi-
cance clinico-pathological manifesta-
tion and socio- economic aspects. In
spite of the advances that have been
made with new drugs for chemother-
apy and in control methods, schistoso-
miasis has increased in prevalence and
distribution as a result of a progressive
expansion in development projects
of water resources in the tropics and
sub- tropics and increased population
movement (Eltash, 2000).

Schistosomiasis is a water-
borne parasitic disease caused by the
eggs of small parasitic flatworms as
schistosome that live inside the blood
vessels of the gut, liver, or bladder.
It is documented that over 200 mil-
lion people in more than 70 countries
throughout the

developing world are thought to be in-
fected and schistosomiasis recognized
as one tropical disease of most con-
cern to the world health organization
(Mohamed, 1990).
The disease is both preventable cur-
able but sadly remains a serious public
health problem. Poverty and underde-
velopment go hand in hand with this
chronic disease. The prevalence of
poverty is closely influenced by hu-
man activities. However, even if only
10% of those infected with schisto-
somiasis have severe clinical disease
this represents 20 million seriously ill
people (WHO, 1999).

Schistosomiasis is  caused
by parasitic treatment worms which
in their adult from live in the blood
stream of human hosts and the com-
pletion of their life cycle, needs to
pass alarval stage in certain species of
aquatic or amphibious snails. The eco-
logical requirement of these so, called
intermediate host snails, are akey de-
terminated in the distribution of the
disease aquatic weeds provide an im-
portant sub starter for the snails. Un-
like mosquitoes, snails do not activly
carry the disease organism from one
human to another, ccompletion of the
behaviour there is the other determin-
ing factor (FAO, 1995).

Schistosoma hematobium in-
fection is endemic Africa and eastern
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The Impact of Bilharzia disease on Socio — Economic Develop-
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This study was carried out in the Gezira scheme to identify the im-
pact of Bilharzia disease on socio- economic development in Gezira
scheme. The study was established on the assumption that Bilharzia
disease has a drastic effect on the farmer income due to his absence
from work. A simple random multistage stratified sample was taken
from farmers in the villages of the scheme (180) farmers to represent
the research community. Statistical packages for social sciences (SPSS,
version 11) were used to display and interpret the data;

The study has established the following results:

This disease spread in the Gezira region, sometimes culminating to an
epidemic level.

Farmers in the Gezira scheme do not get enough health care.

Income from agricultural production is less than medical treatment ex-
penses for most farmers.

The role of the state in the control of this disease in the region is weak.
Chi-square was also used to identify the significant or non-significant
relations. Chi-square has confirmed the following findings:

There is significant relation between each of the following:

Bilharzia infections and cost of health services after the year (2000).
Bilharzia infections and activity that contact water.

Bilharzia infection and total income per year.

There is also non-significant relation between each of the following:
Bilharzia infection and the available places of treatment.

Bilharzia infection and the level of annual income.

Bilharzia infection and the awareness of the farmer of it. 1

Key words: Bilharzia disease, socio- economic, development, Gezira
scheme
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to expansion of cultivation in marginal
lands. Farmers in company schemes,
seems to be more efficient when com-
pared to those of private schemes. Al-
though they spend less on purchasing
agricultural inputs, they obtained bet-
ter yields. When the uses of different
resources were compared the labour
and capital efficiency ratios were 2.05
and 0.44 in Merowe whole sample
which means that labour was underuti-
lized, while capital was over utilized.
In Dongola whole sample labour and
capital efficiency ratios have the same
value which was 0.9. This indicates
that labour and capital resources were
efficiently utilized in Dongola local-
ity. In Merowe private schemes, la-
bour efficiency ratio was 0.55, which
indicates that labour was underuti-
lized while capital was over utilized.
In Merowe companies schemes the
labour and capital efficiency ratios
were 0.57 and 0.67 respectively which
means that both resources were used
beyond the optimum level. In Dongola
private schemes the labour efficiency
ratio was 1.01, while the capital effi-
ciency ratio was 0.79. This indicates
that labour was utilized efficiently
while capital was over utilized. In
Dongola company schemes the la-
bour efficiency ratio was 0.32, while
the capital efficiency ratio was 0.83
which means that capital was utilized

optimally when compared to labour
resource.

CONCLUSIONS

It could be concluded that the capital
resource was used beyond the opti-
mum level in private and company
schemes of the two localities due to
low yields obtained, while the labour
resource was underutilized in Merowe
private schemes, efficiently utilized in
Dongola private schemes and used be-
yond the optimum levels in company
schemes of the two localities. Labour
resource seems to be underutilized in
Merowe private schemes since farm-
ers grew tomato and onion crops
which are labour intensive and prof-
itable crops and therefore efficiency
is to be achieved if the areas of these
crops are expanded.

Farmers of the Northern State could be
described as profit maximizers since
they spend more in purchasing agri-
cultural inputs and at the same time,
they averse risks by diversification of
food and cash crops.

|
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Table9. Marginal value productivities and efficiency indices of capital in
the Northern State by locality and scheme type

Merowe Dongola
Item Private | Companies | Private Companies
Mean value of output (SDG) |[2503.79 |[531.76 1307.35 | 1134.74
Mean capital input (SDQG) 994.60 |574.01 646.62 585.11
Average productivity of capi- |2.52 0.93 2.02 1.94
tal (SDG)
Marginal value productivity |[0.6325 0.7728 0.905 0.958
of capital (SDG)
Marginal cost of capital 1.15 1.15 1.15 1.15
(SDQG)
capital efficiency index 0.55 0.67 0.79 0.83
MVP_/MEFC_,

Source: Calculated

Table 8 shows that the capital effi-
ciency ratio was 0.44 and 0.97 for the
whole sample of Merowe and Dongo-
la localities respectively, which indi-
cates that capital was utilized beyond
the optimum level in Merowe locality
and it could be described as efficiently
utilized in Dongola locality. Within
the two localities the capital efficiency
ratio was 0.55 and 0.67 in private and
company schemes of Merowe locality
respectively, while in private and com-
panies schemes of Dongola locality it
was respectively 0.79 and 0.83 (Table,

9). These results revealed that the

8107 "4

capital resource was used beyond the
optimum level in private and company
schemes of the two localities. Howev-
er, the divergence from unity indicates

that the capital resource was optimally
used by company schemes when com-
pared to private schemes. The supply
and application of seeds and fertiliz-
ers for wheat and broad beans crops
exceeded the recommended rates.
Also the number of irrigations applied
exceeded the recommended one for
wheat in private schemes of Merowe
locality and it was slightly lower than
the recommended quantities in Don-
gola locality. For broad beans Merowe
private schemes farmers applied the
required number of irrigations and it
was lower by 22% in Dongola local-
ity. Although farmers spend more in
purchasing agricultural inputs, they
obtained low yields specially, for the
broad beans crop. This was mainly due
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From table 6, it is obvious that the
marginal value productivity of labour
for the whole sample of Merowe lo-
cality exceeded the marginal factor
cost of labbour, while the opposite oc-
curred in the whole sample of Dongola
locality. The labour efficiency ratio for
Merowe locality was found to be 2.05,
while it was 0.9 in Dongola locality.
This implies that labour has been in
short supply for Merowe locality and
its use should be extended if efficien-
cy is to be achieved. The divergence
of this ratio from unity in Dongola
locality reveals that Dongola farmers
could be described as efficient in al-
locating the labour resource, Within
the two localities the labour efficiency
ratio was 1.85 and 0.57 in private and
companies schemes of Merowe local-
ity respectively, while it was 1.0l in
Dongola private schemes and 0.32

in its companies schemes (Table,7).
These results indicated that labour
was underutilized in Merowe private
schemes, utilized efficiently in Dongo-
la private schemes, while the resource
was utilized beyond the optimum lev-
els in company schemes of the two
localities. The labour resource seems
to be underutilized in Merowe private
schemes since farmers grew some la-
bour intensive crops, namely onion
and tomato. These crops are profitable
crops, but farmers cultivated small ar-
eas when compared to the areas culti-
vated by wheat and broad beans and
hence the expansion in growing these
crops increase farmers’ incomes.
Capital resource: The information used
for comparing the MVP and MFC of
capital are represented in tables 8 and
9.

Table8. Marginal value productivities and efficiency indices of capital for
the whole sample of Merowe and Dongola localities

Item Merowe Don-
gola

Mean value of output (SDQG) 2175.12 1264.20
Mean capital input (SDG) 924.50 631.24
Average productivity of capital (SDG) 2.353 2.003
Marginal value productivity of capital (SDG) |0.511 1.0456
Marginal cost of capital (SDG) 1.15 1.15
Capital efficiency index (MVP_ /MFC_ ) 0.44 0.91

Source: Calculated
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Table6. Marginal value productivities and efficiency indices of labour for
the whole sample of Merowe and Dongola localities

Item Merowe Dongola
Mean value of output (SDG) 2175.12 1264.20
Mean labour input (mandays) 105.26 75.75
Average productivity of labour (SDQG) 20.66 16.68
Marginal value productivity of labour (SDG) 14.38 6.34
Marginal cost of labour (SDG) 7.00 7.00
labour efficiency index (MVP _/MFC, ) 2.05 0.9

Source: Calculated

Table7. Marginal value productivities and efficiency indices of labor in the
Northern State by locality and scheme type

Merowe Dongola
Item Private Companies | Private | Companies
Mean value of output 2503.79 | 531.76 1307.35 | 1134.74
(SDG)
Mean labor input (man- |119.36 34.72 79.46 64.61
days)
Average productivity of |20.97 15.31 16.45 17.56
labor (SDG)
Marginal value produc- |12.92 4.04 7.05 2.21
tivity of labor (SDG)
Marginal cost of labour | 7.00 7.00 7.00 7.00
(SDG)
labor efficiency index 1.85 0.57 1.01 0.32
(MVP_ /MFC

Source: Calculated
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TableS. Marginal value productivities and efficiency indices of land in the
Northern State by locality and scheme type

Merowe Dongola
Item Private | Companies | Private Companies
Mean value of output (SDG) [ 2503.79 |[531.76 1307.35 1134.74
Mean land input (fed.) 5.61 2.47 7.79 6.52
Average productivity of|446.30 215.28 165.48 174.03
land (SDG)
Marginal value productivity | -44.18 -38.32 -21.84 -42.29
of land (SDG)
Marginal cost of land (SDG) [ 93.38 93.38 90.63 90.63
Land efficiency index (MV-|-0.47 -0.41 -0.24 -0.47
Plnnd/MFClapd

Source: Calculated

The negative land variable regression
coefficient may be due to variation in
soil fertility and the limited quantities
of inputs and management efforts that
large holdings received. The lands of
the Northern State can be classified
according to soil type into islands and
gerif lands, river banks lands and high
terrace lands. The islands and gerif
lands are more productive than the riv-
er banks lands and the later are more
productive than higher terrace soils.
Although land quality is variable, it is
difficult to capture the quality directly
as the necessary data are not available
(Elfiel et al, 2001). Inverse relation-
ships between farm size and the total

variable cost of production of wheat
and between farm size and the pro-
ductivity of wheat were detected by
Siddig, 1999, where the small farm-
ers found to use more inputs (seeds
and fertilizers) per unit area relative
to large farmers. A similar relationship
between the land variable and the to-
tal farm output was recorded by Ab-
dElaziz, 1999 in Abu Hamad locality
within the River Nile State. Also an
inverse relationship between farm size
and date yield was detected by AbdAl-
la, 1998 in Merowe Locality.

Labour resource: The information used
for comparing the MVP and MFC of
labour is presented in tables 6 and 7.
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Table3. The regression equation for private and company schemes in Don-

gola locality
Dependent variable: Whole farm output (SDG)
Private Companies
Variable Coefficient | T- value | Coefficient | T- value
Constant 1.307" 1.692 -0.508 -0.392
(0.773)! (1.296)
Farm size (fed.) -0.132 -1.348 [-0.243" -1.899
(0.080) (0.142)
Total labour(mandays) 0.429™ 2.478 0.126 0.449
(0.216) (0.356)
Operation capital(SDG) | 0448 2.601 0.390™" |2.931
(0.228) (0.390)
R-squared 0.617 0.779
F-ratio 30.063™ 18.815

1Value in brackets are standard errors

***Statistically significant at 0.01 level

**Statistically significant at 0.05 level

*Statistically significant at 0.10 level
Source: computed, using data from the survey of 2003

Table4. Marginal value productivities and efficiency indices of land for the

whole sample of Merowe and Dongola localities

Item Merowe Dongola
Mean value of output (SDG) 2175.12 1264.20
Mean land input (fed.) 5.09 7.47
Average productivity of land (SDG) 427.33 169.23
Marginal value productivity of land (SDG) -34.61 -26.57
Marginal cost of land (SDQ) 93.38 90.63
Land efficiency index (MVP__/MFC ) -0.37 -0.29

Source: Calculated
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Table2. The regression equation for private and company schemes in
Merowe locality
Dependent variable: Whole farm output (SDG)

Private | Companies
Variable Coefficient | T- value Coefficient T- val-
ue

Constant 1.701** 1.825 -4.052%* -4.104
(0.932) (0.987)

Farm size (fed.) -0.099 -1.31 -0.178* -1.860
(0.080) (0.079)

Total labour(mandays) | 0.616***  [3.511 0.264%** 2.309
(0.237) (0.189)

Operation|0251 1.460 0.83 1 *** 7.160

capital(SDG)
(0.266) (0.238)

R-squared 0.677 0.950

F-ratio 32.182%** 37.983%***

1 Value in brackets are standard errors

***Statistically significant at 0.01 level

**Statistically significant at 0.05 level

*Statistically significant at 0.10 level

Source: Computed, using data from the survey of 2003
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ficient had a priori negative sign for panies schemes of the two localities
each of the regression equations ap- (Table 1,2 and3 ). Accordingly the
plied for the whole sample of Merowe marginal value productivity of land
and Dongola localities and within and land efficiency index carry nega-
each locality for private and compa- tive signs (Tables 4and5).

ny schemes. This indicated that ad-

ditional units of land resource would Tablel. The regression equation for

reduce the value of output. However,
the reduction of output is significant at
5% level of significance for Dongola
whole sample and it was significant
at 10% level of significance for com-

the whole sample in Merowe and Don-
gola localities

Dependent variable: Whole farm out-
put (SDG)

Merowe Dongola

Variable Coefficient |T- value | Coefficient | T- value

Constant 1.565 1.913 0.948 1.451
(0.818)! (0.653)

Farm size (fed.) -0.081 -1.116  [-0.157" |-1.998
(0.073) (0.068)

Total labour(mandays) 0.696™" 5.306 0.380"" [2.646
(0.174) (0.178

Operation capital(SDG) 0.217° 1.706 0.522""  [3.622
(0.219) (0.193)

R-squared 0.744 0.652

F-ratio 54.236™" 47.461™

1 Value in brackets are standard errors

*#*Statistically significant at 0.01 level

**Statistically significant at 0.05 level
*Statistically significant at 0.10 level

Source: Computed, using data from the survey of 2003
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The marginal value product (MVP) of
a factor of production can be directly
computed from its input elasticity of
production when output is measured
in value terms (Heady and Dillon,
1961). Mathematically, the MVP of a
resource is calculated from the equa-
tion:

MVPxi =

Where, MVPx = the marginal value
product of resource xi

el = input elasticity of production for
resource Xi

Y = the geometric mean of gross value
of farm production

xi= the geometric mean of resource xi
Marginal cost is the increase in total
cost associated with a one unit increase
in production (Schiller, 199 ). The mar-
ginal costs are estimated as the costs of
purchasing an additional unit of input
at market price (Elfiel et al, 2001). Ef-
ficiency resource use is reached when
the expected value of IExi is positive
and approaches unity. In other words,
a resource can be expanded until its
MVP is exactly equal to its marginal
factor cost (MFC). A comparison will
give an insight into the differences in
efficiency of resource use between the
different agricultural areas and agri-
cultural schemes in the Northern State.
RESULTS AND DISCUSION

A Cobb- Douglas production of log-
log form was fitted to the data which
were collected during the 2003 sea-
son in the Northern State, to rclate
the value of whole farm output to the
different inputs, in order to test the re-
sources allocate efficiency. The defi-

nition and composition of each of the
variables included in the equation are
briefly given below:

The intercept: This may represent
some variables that are easy to in-
corporate in the equation such as the
management factor, the weather con-
ditions, land and labour qualities, etc.
In applied research, no major sig-
nificance is normally attached to this
term, because there are relatively few
instances where the intercept has an
obvious economic interpretation (Elf-
iel et al, 2001).

Land: Irrigated land is considered as
the most scarcity in the Northern State.
The land variable was the total land re-
source actually cultivated by the farm-
er. It was measured in feddans.
Labour: The labour variable represent-
ed the total labour employed by each
farm during the 2003 season. It was
measured in mandays.

Capital expenses: The capital expens-
es variable was the cash expenditure
reported by the farmer for purchased
inputs such as seeds, fertilizers, chem-
icals, sacks, costs of land preparation,
threshing and irrigation.

The results of the production function
for the whole sample in Merowe and
Dongola localities and within each
locality for private and companies
schemes are shown in table 1, 2 and 3.
Allocation efficiency analysis

The land resource: Efficient use of a
resource is reached when the expected
value of the resource efficiency index
(IExi) is positive and approaches uni-
ty. The land variable regression coef-
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extent legal in nature (Upton, 1987).
The production in theory should in-
clude inputs of all resources, such as,
variable soil nutrients, climate, pests
and diseases that might influence
yields. Because the specifying of all
these variables separately is impos-
sible, some may be lumped together
into a broad category such as land or
labour, and other variables which are
considered to be unimportant can be
ignored ( Upton, 1979 ).

Numerous algebraic equations form
can be used in deriving production
functions. No single form can be used
to characterize agricultural production
under all environmental conditions.
The algebraic form of the function and
the magnitudes of its coefficients will
vary with soil, climate, type and vari-
ety of crop or livestock, resources be-
ing varied, state of mechanization and
the magnitude of other inputs. Hence,
aproblem in each study is the selection
of an algebraic form of function which
appear or known to be consistent with
the phenomena under investigation.
Guides on appropriate algebraic form
may come from previous investiga-
tions and the theories of the sciences
involved. Selection of any specific
type of equation to express produc-
tion phenomena automatically im-
poses certain restraints or assumptions
in respect to the relationship involved
and the optimum resource quantities
which will be specified. However,
some equations are more flexible than
the others (Heady and Dillon, 1961).
Simple form of the Cobb-Douglas

production function can be written as
follows:

Y= ax1blx2b2....xnbneui

Where, Y: is the dependent variable
(output), a, is the constant, xi, is the
independent (explanatory variable)
and bi is the regression coefficient to
be estimated, which is the partial elas-
ticity of production with respect to the
individual resource.

1=1,2,3...n

The sum of these elasticities determine
the nature of return to scale which
could indicate the percent by which
the output will change if all factors are
changed by a given percent.

The Cobb-Douglas function is known
as logarithmic function or even more
precisely a double logarithmic func-
tion, to distinguish it from other func-
tions where only one side of the equa-
tion is transformed into logarithms.
The logarithmic form of this function
is represented by the following equa-
tion:

Logy = log a + bllogx1 + b2logx1 +
...bnlogxn + ¢

Efficiency indices and optimization
Efficient allocation is defined as maxi-
mizing profit by using least-cost com-
bination of inputs. On the other hand,
technical efficiency refers to increas-
ing output without varying the level
of inputs, where economic efficiency
combines both allocate and technical
efficiencies (Eisa and Elfiel, 2001).
Mathematically, the expression bellow
gives the efficiency index (IExi) of a
particular resource.

[Exi = for resource xi



Estimation of Economic Efficiency Indices for the Agricultural Resources Use in the Northern State, Sudan

INTRODUCTION

The Northern State is one of the most
important agricultural areas in the Su-
dan, where farmers live in both sides
of the river bank. Agriculture is the
main activity in the state. It facilitat-
ed by the good experience of farm-
ers who are familiar with agricultural
practices. The climatic conditions are
favourable for the growth of many
field and horticultural crops. Most of
the country demand for broad beans,
spices and almost all the date palms
production is met by this state. The to-
tal wheat area cultivated in the North-
ern State in the year 2002 was71160
feddans compared to311000 feddans
cultivated in the country (i.e23%) and
the total wheat production in the state
was 71160 tons compared to 363000
tons produced in the country (20%).
About 62370 feddans of the broad
beans crop were cultivated in the state
compared to 138095 feddans culti-
vated in the country (45%) and about
53326 tons produced by the state com-
pared to146000 tons produced in the
country (37%) (Bank of Sudan Report,
2002). In addition, the construction of
Merowe dam enhances the agricultur-
al production in the state.

The Northern state is characterized by
a narrow strip of fertile soil along the
river banks resulting in small holdings
and therefore the agricultural produc-
tion extended to the upper terrace (
matarat ) and hence the land resourc-
es is considered as the most scarce in
the state. The agricultural production

in the state also faces the problems
of high cost of production, low crop
yields, low prices and accordingly low
farmers’ income.

The main objective of this study is to
compare the economic efficiency of
the resources use in the different farm-
ing areas in the Northern State.
METHODOLOGY

The study depended mainly on prima-
ry data for the2003 agricultural sea-
son which was collected by the direct
interviewing of respondents farmers
through a multistage stratified random
sampling technique, using a structured
questionnaire. The study also used
secondary data that collected from the
relevant sources.

The Cobb-Douglas production func-
tion was specified as suitable func-
tional form for estimating the param-
eters to be used in allocate efficiency.
The production functions are normally
estimated to investigate the impact
of some selected variables on yield.
A production function is defined as
the relationship between quantities of
various inputs used per unit time and
the maximum quantity of the output
produced at that particular time (Man-
sifield, 1985). The production repre-
sents maximum technical efficiency
that is, the most output attainable from
any given level of factor input (Schil-
ler, 1991).

The transformation of inputs into out-
puts is made up of a number of de-
terminants, which are technical, be-
havioural, organizational and to some

8102 Jaqonoﬁ ' ON SPIUANG [BIN)MILISY J() [eUInop



1

8107 "q3 [yl S'ON $99UINS [eIm)NaL3Y JO [eunor

351980 ALY A9LaTBN) 5o Lo Ol p§o yad]
RIEY VPR (0 WA (WA [ W) (- - WP PR {

Al s pdn 3,

D) gle ol Gaala Aol 3l AIS d I Al g o)yl SlaBY) aud
Ol sud)
G ) sl st 8 Gae ol el BlS HLERY Al pall sda iy al A ) (adle
Dy slalaall Aga) ga (8 peS sl pani s AILEN AV 5l (3 g 35 Al Aial) Jpaladl)
¥ )8 sl dlee e @l
il g Anant) ARl Aagsl Al L duixie doaal) AaaliV) dad o 4l jall cuis
o) i b LS ) gaasl e ) Sall o Al ol s gl 3 ) gall 03g] 580 e alazind)
el LS o )l adant e sheny agils agioa s (S Adiall sdgry el )l A
Aol 5 4603 Jualadl de) ) 3 Jaalaal) g g5l aglae cllld g jlaliall o saiaty



Estimation of Economic Efficiency Indices for the Agricultural Resources Use in the Northern State, Sudan

Estimation of Economic Efficiency Indices for the Agricultural Resources
Use in the Northern State, Sudan

Tarig B. AbdAlla
Development, Faculty of Agriculture, Islamic University of Omdurman, Sudan

Abstract

This Study was carried out to examine the efficiency of farmers in
allocating resources to field crops grown in the Northern State and
to determine their attitudes towards risks and influence it may have
upon their production decision make process. The study revealed that
the marginal value productivities of some resources were low rela-
tive to their marginal costs, which means the inefficient use of these
resources. Farmers of the Northern State spend more in purchasing
agricultural inputs and so they could be described as profit maximiz-
ers and at the same time they are risk averse and so they intend to
diversify cultivation of food and cash crops.
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Weaning weight
O R N W A U1 O N ©
1
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w

Age of dam (years)

—— Male

—— Female

Figure 3. Interaction of sex of kid x age of dam on weaning weight

Table 3.

Raw correlation coefficients among immature weights of Arabian tahr with

(kg).

level of significance in parenthesisl.

Immature weights Birth weight Weaning Six-month Yearling
weight weight weight
Birth weight 1.0 0.3 (ns) 0.5 (%) 0.5 ()
Weaning weight 1.0 0.7 (***) 0.6 (**)
Six-month weight 1.0 0.9 (™)
360-day weight 1.0

1 ¥P<0.05; **P <0.01, *** P<0.001, ns=not significant.




(Non-genetic factors affecting immature weights of Arabian tahr (Arabitragus jayakari

Table 2.
Analysis of variance for the effect of sex of kid and age of dam on immature
weight (kg) of Arabian tahrl.

Effect\Parameters Birth weight Weaning weight Six-month body Yearling weight
NOB LSM NOB LSM NOB | © LSM NOB LSM
Overall mean 46 1.74+0.04 31 17.6.41x 29 22.10.86% 23 34.16.75x
Sex of kid-
Male 24 1.87+0.05 15 24.6.86% 14 31.11.75+ 12 52.18.75+
Female 22 1.62+0.05 16 26.5.96% 15 33.9.96+ 11 56.14.77+
LS P P P ey
Age of dam:
to 3 yrs old dam 2 19 1.73+0.05 13 6.26+-27 12 35.10.68+ 11 56.16.62+
to 4 yrs old dam 4 12 1.76+0.05 18 22.6.55+ 17 29.11.03+ 12 52.16.89+
NS NS NS NS
Interaction of sex of kid x
:2de of dam
Male x 2 to 3 yrs old dam 9 30.7.24+
Male x 4 to 5 yrs old dam 6 37.6.47x
Fml x 2 to 3 yrs old dam 4 45.5.27%
Fml x 4 to 5 yrs old dam 12 26.6.64%
LS ey
INOB = Number of observation; LSM=least-square mean; yrs=years;

Fml=Female; LS= level of significance, *=P<0.05; **=P<0.01; ***=P<0.001;
ns=not significant.
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Figure 2. Effect of sex of kid on kid immature weight.
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Omani local sheep 2. Growth and dis-
tribution of musculature and skeleton.
Anim. Prod.58: 373-379.

Mahgoub, O. and G. A. Lodge. 1996.
Growth and body composition in meat
of Omani Batina goats. Small Rumin.
Res. 19: 233-246.

Mahgoub, O., I.T. Kadim, N.M. Al-
Saqry, R.M. Al-Busaidi. 2005. Poten-
tial of Omani Jebel Akhdar goat for
meat production under feedlot condi-
tion. Small Rumin. Res. 56: 223-300.
Montaldo, H.H., G. Torres-Hernan-
dez, M. Valencia-Posadas. 2010. Goat
breeding in Mexico. Small Rumin.
Res. 89 (2): 155-163.

Rashidi, A., S.C. Bishop, O. Matika.
2011. Genetic parameter estimates of

Table 1

pre-weaning performance and repro-
ductive traits in Markhoz goats. Small
Rumin. Res. 100 (2): 100-106.
Shackleton, D.M. (Ed). 1997. Wild
Sheep and Goats and their relatives:
Status Survey and Conservation Ac-
tion Plan for Caprine. TUCN/SSC
Caprine Specialist Group. Page 390.
Thomas, 1984. Arabian tahr, Hemitra-
gus jayakari. Breeding Centre for En-
dangered Arabian Wildlife, Sharjah.
In: http://www.breedingcentresharjah.
com/. Downloaded on 26 May 2016.
Steel, G. D., and J. C. Torrie. (1980).
Principles and Procedures of Statis-
tics, A Biometrical Approach. (pp.
285-310), 2nd ed., McGraw-Hill Inc.
New York,

Distribution of number of immature weight by trait type-sex of kid-age of

dam sub-class.

Trait Sex of kid\ 2 to3years 4 toSyearsold  Total
dam *&° old
Birth weight Male 11 13 24
Female 8 14 22
Weaning weight Male 9 6 15
Female 4 12 16
Six-month body weight Male 9 5 14
Female 3 12 15
Yearling weight Male 9 3 12
Female 2 9 11
Total 55 74 129




(Non-genetic factors affecting immature weights of Arabian tahr (Arabitragus jayakari

significant influence on the immature
weights of their kids. The correlations
among the immature weights were all
positive and that was a favorable out-
come since selection for one immature
weight will result in positive correlated
response in all other immature weights
depending on the level of the respec-
tive correlation. In this regard the cor-
relation between six-month body and
yearling weight (0.9) suggests that
selection for yearling weight of Ara-
bian tahr could be performed based on
their six-month body weight with high
degree of accuracy. And this practice
could have the benefit of time saving
and reduction of management cost.
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on all other immature weights (Table
2). The influence of dam age on per-
formance of Arabian kids is manifest-
ed on the kids through the pre-natal

(dam health and size) and post-natal
environment (dam maternal care and
milk yield. In domesticated breed of
goat (e.g. Omani Jabal Akhdar goat)
Al-Nakib et al. (1996) observed that
an important proportion of this goat
neglected their kids at birth. However
the authors did not mention whether
this undesirable maternal care was as-
sociated with dam age or not.

The findings reported here show that
the weaning weight is the only trait of
interest as far as dam age is concerned.
The highly significant interaction of
sex of kid X age of dam on weaning
weight was graphically drawn on Fig-
ure 3. Observations on this figure indi-
cate that the weaning weight of female
kids had significantly increased from
5.27kg for kids born to 2 to 3 year old
dams to 6.64kg for kids born to 4 to
5 year old dams. On the other hand
for male kids, the weaning weight had
decreased from 7.24kg for kids born
to 2 to 3 year old dams to 6.47kg for
kids born to 4 to 5 year old dams. The
increase in the weaning weight of fe-
male kids with age of their dams was
expected. However the slight decrease
in weaning weight of male kids with
age of their dam suggests that some

preferential treatment is taking place
against the male Arabian tahr kids
which were born to aged dams.

The result of the correlation co-

efficient among the immature weights
(Table 3) was presented in Table 3.
Depending on their magnitude, the
positive correlation among these im-
mature weights means that selecting
for one weight will result in correlated
response in all the other weights.
The results in Table 3 show that birth
weight had non-significant correlation
with weaning weight (P>0.05). But
its correlations with six-month body
weight (0.5) and yearling weight (0.5)
were significant (P < 0.05) and mod-
erate in size. Furthermore, the find-
ings in Table 3 show that the wean-
ing weight had a highly significant (P
< 0.001) correlation with six-month
body weight with a magnitude of 0.7.
In addition to that the weaning weight
had a highly significant correlation
(P < 0.01) with yearling weight with
a magnitude value of 0.6. And final-
ly the correlation of six-month body
weight with yearling weight was also
highly significant (P <0.001) and high
in magnitude (0.9).

Conclusions

Male kids were significantly heavier
than female kids for all of the four im-
mature weights. But age of dam had no
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observed mean growth curve of Arabi-
an tahr. The general look at this curve
revealed that the sigmoid (Kucharavy
and De Guio., 2007) characteristic of
Arabian tahr growth curve and that
the accelerated growth started after six
month of age. There were no literature
values for comparison. However when
these means were compared to those
of domesticated goat living in the
same geographical location (Omani
Batinah and Jabal Akhdar goat), the
outcome was in favor of the former
(Al-Nakib et al., 1996). Specifically,
the birth weight, weaning weight and
six-month body weight of the Batinah
goat was 2.60kg, 13.60kg and 22.80kg
respectively. Furthermore, the cor-
responding values for the Jabal Akh-
dar goat were 2.74kg, 14.20kg and
24.40kg respectively. No contrasting
values were found for the yearling
weight of the Batinah and the Jabal
Akhdar goat but it is enough to ob-
serve that the six-month old Batinah
and Jabal Akhdar goats were heavier
than the twelve-month old Arabian
tahr by 6 and 8 kg respectively. The
lower body weight of the Arabian tahr
compared to Batinah and Jabal Akhdar
goat was mainly due to species differ-
ences although the previous harsh life
during which the Arabian tahr was
living in the wild could not be over-
looked (Thomas, 1984).

The results in Table 2 show
that sex of kids had highly significant
effect on birth weight (P < 0.001),
weaning weight (P < 0.01), six-month
body weight (P < 0.001) and year-
ling weight (P < 0.001). Male kids
were heavier than female kids at birth
(1.87 vs. 1.62kg), weaning (6.86 vs.
5.96kg), six months of age (11.75 vs.
9.96kg) and one year of age (18.75 vs.
14.77kg). These contrasts were graph-
ically represented in Figure 1. A point
to mention here is that based on the
immature body weights from birth to
one year of age, the males were always
heavier than the females. Furthermore
the difference between the male and
female was increasing with age in fa-
vor of the former. The significantly
heavier immature weights of the males
compared to the females had been re-
ported in many small ruminant spe-
cies (Mahgoub and Lodge,1994a&b
Al-Nakib et al. 1996; Mahgoub and
lodge, 1996; and many others). The
authors attributed this gender effect to
hormonal differences in the two sexes
in question.

The results in Table 2 show that age
of dam had a non-significant effect on
all of the immature weights of Arabian
tahr. Furthermore, the interaction of
sex of kid X age of dam (Table 2) was
highly significant (P <0. 01) on wean-
ing weight but it was not significant
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day for the mature does and bucks re-
spectively. The dams reared their kids
naturally. In the event of insufficient
amount of dams’ milk, the kids were
given either sheep milk or constituted
powder milk. The kids were creep-
fed at two months of age when small
quantities of concentrates and brows-
ing grass were introduced. Weaning
occurred at three months of age when
the kids were able be fed the recom-
mended amount of concentrated ration
for growers (250 grams /head/day)
and freely Rhodes grass hay. Clean
drinking water and salt licks were also
freely-fed.

The Arabian tahr kids used for
this study were born during the month
of March and April of the year 2013.
The total number of records for birth
weight, weaning weight, six-month
body weight and yearling was 46, 31,
29 and 23 respectively. The distribu-
tion of these records by type of traits-
sex of kid-age of dam sub-class was
presented in Table 1. The decline of
records from birth to one year of age
was mostly due to either mortality or
relocation for managerial reasons.

Each trait was analyzed using
the following linear equation (Steel
and Torrie, 1980):

Yijkl=p + ai +bj+ abij + eijk
Where:

Yijkl = ijk”
weight, weaning weight, six-month

observation on birth

body weight or yearling weight.

p = Fixed mean constant to all obser-
vations,

ai = Effect of i" sex of kid and i =
1 for males and 2 for females,

bj = Effect of jh age of Arabian tahr
dam and j =1 for 2 to 3 years old and
2 for 4 to 5 years old,

abij = Effect of ij " sex of kid X age of
Arabian tahr dam interaction

eijk = Effect of ijk”
term (random).

residual error

All the factors were assumed to be
fixed except for the residual error term
which was assumed to be random and
normally distributed with zero mean
and variance oe®. Only significant in-
teraction was included in the model.
This model was fitted using Least-
square and Maximum Likelihood
Methodology (Harvey., 1988).

Results and Discussion

The result in Table 2 shows that the
overall mean of birth weight, wean-
ing weight, six-month body weight
and yearling weight was 1.744+0.04kg,
6.41+.17kg, 10.86+.22kg
16.75+.34kg respectively. Figure 1

and

shows the mean immature weights
depicted against the respective age of
the Arabian tahr kid which resulted in
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Introduction

The Arabian tahr belongs to ungu-
lates that once inhibits the Musandam
Peninsula of northern Oman, south
along Hajar mountain range, through
the United Arab Emirates, to Sur and
Jebel Aswad into north eastern Oman
(Thomas, 1984). Due to deterioration
of the natural habitat and many other
reasons, the number of Arabian tahr
had declined dramatically (only few
thousands). The International Union
for Conservation of Nature (IUCN)
and Natural Resources (IUCN, Ver-
sion 2015-4.) considered the Arabian
tahr as endangered species. Research
trials on Arabian tahr are very sparse
due to the limited number of this goat-
like (Shackleton., 1997) animal un-
der captivity. Performance measures
which were normally used to describe
domestic goat can also be adopted to
characterize the Arabian tahr.

Weights at specific age from birth to
one year are examples of immature
weights which had been frequently
used to assess the performance of do-
mesticated goats (AL-Nakib et al.,
1996; Liu et al., 2005; Mahgoub et al.,
2005; Boujenane and Hazzab, 2008;
Leng et al.,, 2010; Montaldo et al.,
2010; Rashidi et al., 2011; Al-Saef.,
2013). These age-related characteris-
tics are not known in Arabian tahr. The
reason being the difficulty of procur-

ing sufficient amount of animals to be
used for research purposes.

The first specific objective of
this research was to determine the ef-
fect of non-genetic factors affecting
the immature weights (birth weight,
weaning weight, six-month body
weight and yearling weight) of Ara-
bian tahr. The second objective was
to determine the relationship among
these immature weights of Arabian
tahr. The experimental approach in-
volved measuring weights of Arabian
tahr at specific interval from birth to
one year of age (immature weights)
and investigating these weights for
the effect of non-genetic factors using
analysis of variance and correlation
coefficient techniques.

Material and Methods

The female does were housed,
vaccinated and bred based on the up-
to-date standards of small ruminant
management as recommended by the
Arabian tahr steering committee at the
department. The animals were fed on
roughage Rhodes grass hay (Cholris
gayana) on an ad lib. basis. They were
also allowed to browse on local trees
and shrubs. Furthermore, they were
fed on general ruminant concentrated
ration which contained 16% crude
protein and 20 to 25% crude fiber at
a rate of 500 and 700 grams /head/
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Non-genetic factors affecting immature weights
of Arabian tahr (Arabitragus jayakari).
T. E. Ali, A. M. K. Idris, P. Arass and H. A. Arabi.

Mawarid Services for Management of Nature Conservation, Al Ain, UAE

The aim of this study was to determine the non genetic factors affecting immature
weights of Arabian tahr kids (birth weight, weaning weight, six-month body weight
and yearling weight). Another aim was to estimate the correlation coefficient among
these immature weights. The kids used in this research were born during March and
April of the year 2013 and they were weighed at birth, weaning, six month of age
and 12 month of age. The total number of kids used in this study was 46 heads. The
number of records consisted of 46, 31, 29 and 23 records for birth weight, weaning
weight, six-month body weight and yearling weight respectively. The animals were
fed on roughage Rhodes grass hay (Cholris gayana) on an ad lib. basis. They were also
allowed to browse on local trees and shrubs. Furthermore, they were fed on general
ruminant concentrated ration which contained 16% crude protein and 20 to 25% crude
fiber at a rate of 500 and 700 grams /head/day for the mature does and bucks respec-
tively The statistical model used to analyze each of the immature weights consisted
of the effect of overall mean, sex of kid, age of dam, interaction between sex of kid X
age of dam and random residual error term. Harvey Least-square computer program
(1988) was used to fit this model on the immature weights. The overall mean of Ara-
bian tahr birth weight, weaning weight, six-month body weight and yearling weight
was 1.74+0.04kg, 6.41+0.17kg, 10.86+0.22kg, and 16.75+0.34kg respectively. Sex
of kid had a highly significant effect on kids birth weight (P<0.001), weaning weight
(P<0.01), six-month body weight (P<0.001) and yearling weight (P<0.001). Male kids
were heavier than female kids by 0.25kg, 0.90kg, 1.79kg and 3.98kg at birth, wean-
ing, six-month of age and yearling respectively. On the other hand age of dam had
non-significant effect on all of the four immature weights and the interaction of sex
of kid x age of dam had a highly significant effect (P<0.01) on weaning weight only.
The correlations among the immature weights were all significant and positive with
exception of that between birth weight and weaning weight which was not significant.
The correlation between six-month body weight and yearling weight was the highest
(0.90) which meant that selection for yearling weight could be performed based on as
six-month body weight with high degree of accuracy and reduction of management
cost.

1Corresponding author: Tel: ++(971)505638220 e-mail address: tagali@hotmail.com
Keywords: Arabian tahr, immature weight, birth weight, weaning weight, six-month
body

weight, yearling weight.
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Table8. Effect of micro catchment shape on number of branches/tree of Acacia (after
mortality of control trees) during 2011/2012 and 2012/2013 seasons

First Season Second Season
Treatments . :

February | March April | January | February March April
T1 3.33° 3.67® 3.67° 4.002 433°® 4.67¢ 467"
T2 3.00° 3.00° 3.00° 3.00 3.00°¢ 3.00° 3.00¢
T3 3.00° 3.00° 3.00° 3.00? 3.00¢ 3.00° 3.00¢
T4 4333 4332 5.33¢ 4333 5.33¢@ 5.33¢ 6.33?
SE+ 0.19 0.22 0.22 0.53 0.19 0.22 0.22

Means with the same latter(s) in the same column are not significantly different at 0.05

level of probability according to DNMRT.

T1=semi-circular; T2=pits; T3=deep ditch; T4= V-shape.
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Table6. Effect of micro catchment shape on number of leaves/tree of Acacia (after
mortality of control trees) during 2011/2012 and 2012/2013 seasons

First Season Second Season

Treatments : .
February | March | April | January | February | March | April
T1 140.332 127.000 | 118.67 | 114.67* | 126.00* | 113.002 | 104.33"
T2 93.67°" 90.00° 84.00¢ | 78.67° 90.33° 84.67° | 76.67°
T3 56.33 ¢ 43.00¢ | 24.674¢ | 70.33° 57.33¢ 45.00¢ | 27.00°¢
T4 131.67° 147.00° | 154.332 | 110.672 | 122.332 | 137.00° | 143.00°

SE+ 6.63 6.30 8.28 9.32 8.89 7.41 9.92

Means with the same latter(s) in the same column are not significantly different at 0.05
level of probability according to DNMRT.
T1= semi-circular; T2=pits; T3= deep ditch; T4= V-shape.

Table7. Effect of micro catchment shape on number of branches/tree of Acacia (be-
fore mortality of control trees) during 2011/2012 and 2012/2013 seasons

First Season Second Season
Treatments

October | November | December | January | October | November | December
TO 2.002 2.002 2.00° 2.00° 3.00® 3.00* | 3.00°
Tl 2.00® 2338 3.00® 3.00° 3.00® 3332 | 4.00°
T2 2.00 2.00 2.67° 3.00® 2.00° 2.00° | 2.67°
T3 2.002 2.002 2.67° 3.00° 2.00° 2.00° | 2.67°
T4 2.002 2.33% 3.00° 3.33¢ 3.00® 3332 | 4.00°
SE+ 0.00 0.22 0.18 0.15 0.02 0.18 0.22

Means with the same latter(s) in the same column are not significantly different at 0.05
level of probability according to DNMRT.
TO= control; T1= semi-circular; T2= pits; T3= deep ditch; T4= V-shape.




Tabled4. Effect of micro catchment shape on stem thickness (cm) of Acacia (after mor-

(Impact of micro catchment techniques on growth of Acacia (Acacia Senegal

tality of control trees) during 2011/2012 and 2012/2013 seasons

First Season Second Season

Treatments - -
February | March April | January | February | March | April

T1 1.38¢ 1.40° 1.45¢ 1.37° 1.44° 1.49° 1.52°
T2 1.31° 1472 1.48* 1.33¢ 1.37 % 1.39¢ 141°
T3 1.18*° 1.21¢° 1.22° 1.241¢ 1.30¢ 1.334 1.36 ¢
T4 1.41° 1.53¢° 1.55° 1.61° 1.70 * 1.78 ® 1.91°
SE+ 0.06 0.06 0.06 0.02 0.03 0.02 0.03

Means with the same latter(s) in the same column are not significantly different at 0.05

level of probability according to DNMRT.
TO= control; TI1=semi-circular; T2= pits; T3= deep ditch; T4= V-shape.

Table5. Effect of micro catchment shape on number of leaves/tree of Acacia (before

mortality of control trees) during 2011/2012 and 2012/2013 seasons

First Season Second Season
Treatments

October | November | December | January | October | November | December
TO 40.009¢ | 41.00¢ | 28.33°¢ 1.33¢ | 4333° | 45.00° | 19.67°¢
T1 68.33* | 87.33* | 105.00® | 129.00* | 59.00* | 81.33* | 90.67*
T2 46.33¢ | 54.00¢ | 66.00° | 80.00° | 50.67 | 57.33° | 64.33°
T3 4533 | 53.33°¢ | 65.33% | 70.67° | 52.33%® | 59.33°% | 69.67°
T4 58.00° | 77.67° | 97.33* | 114.00° | 57.67* | 76.67* | 97.67*
SE+ 1.81 2.63 3.97 5.97 291 3.10 5.79

Means with the same latter(s) in the same column are not significantly different at 0.05

level of probability according to DNMRT.
TO= control; T1= semi-circular; T2= pits; T3= deep ditch; T4= V-shape.
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Table2. Effect of micro catchment shape on plant height (cm) of Acacia (after mortal-
ity of control trees) during 2011/2012 and 2012/2013 seasons

First Season Second Season
Treatments ) )
February | March | April | January | February | March April
T1 69.94 @ 70272 | 70.63°| 62.90° | 63.27% | 63.81° | 64.48°
T2 57.04 " 57343 | 57.69¢| 57.07¢ | 68.27°¢ | 59.08¢ | 59.39°¢
T3 55.96" 56.26% | 56.36°| 52.66¢ | 53.18¢ | 53.65¢ | 54.10¢
T4 68.92% | 70.73* | 72.592 | 67.06* | 68.14% | 68.86% | 69.67*
SE+ 0.54 0.72 0.55 0.57 0.61 0.49 0.46

Means with the same latter(s) in the same column are not significantly different at 0.05
level of probability according to DNMRT.
TO= control; T1= semi-circular,; T2= pits; T3= deep ditch; T4= V-shape.

Table3. Effect of micro catchment shape on stem thickness (cm) of Acacia (before
mortality of control trees) during 2011/2012 and 2012/2013 seasons

First Season Second Season
Treatments

October | November | December | January | October | November | December
TO 1.00 ® 1.01 0.97°" 0.77 ¢ 0.94 ¢ 1.13° 1.16°
T1 1.00® 1.05® 1.08® 1.31°® 1.05°® .17+ | 1.30%®
T2 1.01° 0.98° 1.03 1.13° 1.01¢® .20 | 1.25%®
T3 0.83* 0.97° 1.09® 1.11° 0.95% 1.09® 1.16°
T4 0.90* 1.09® 1.12¢° 137+ 1.07+® 1.21¢® 1.41°
SE+ 0.04 0.03 0.03 0.05 0.06 0.06 0.06

Means with the same latter(s) in the same column are not significantly different at 0.05
level of probability according to DNMRT.
TO= control; T1=semi-circular; T2= pits; T3= deep ditch; T4= V-shape.
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higher under most of the micro catchment
techniques than the control. The significant-
ly higher mean of the number of leaves/tree
under the micro- catchment treatments may
be due to the effect of these techniques on
plant height as well as their effect on pre-
vention of leaf shedding as a result of water
deficit. The effect of water deficit on leaf
shedding was very clear under the control
treatment as shown in the number of leaves
during January of the first season and De-
cember of the second season, when it was
obviously reduced as compared to the pre-
vious months. This condition did not occur
for the micro catchment techniques at this

period.

Almost in both seasons, the number of
branches/tree was not significantly different
among treatments including the control ex-
cept between micro catchment techniques
towards the end of the season. The number
of branches/tree was limited between (1-2).
This could be attributed to the fact that the
period of the study was not enough for these
trees to show this character particularly
for the Acacia in whom the emergency of
branches under favorable conditions may
take a long time.

Tablel. Effect of micro catchment shape
on plant height (cm) of Acacia (before

mortality of control trees) during 2011/2012 and 2012/2013 seasons

— First Season Second Season

R October | November | December | January | October | November | December
TO 51.63° | 52.36° 52519 [ 52511 47.69° | 48.039 | 48.139
Tl 55.04° | 56.52°" 67.40* | 68.66° | 51.12° | 52.19° | 58.93¢
T2 5346 | 54.08° 55.95¢ | 56.51° | 49.56% | 50.29% | 54.26°
T3 51.50° | 52.63° 53269 | 5498° | 48.27°¢ | 4943« | 51.19¢
T4 55.37* | 58.33°® 62.07° | 67.40* | 53.81* | 57.00* | 60.80°
SE+ 0.65 0.38 0.44 0.65 0.58 0.63 0.61

Means with the same latter(s) in the same column are not significantly different at 0.05

level of probability according to DNMRT.

TO= control; T1= semi-circular; T2= pits; T3= deep ditch; T4= V-shape.
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under the control treatment to a condition
of water deficit due to low the moisture
content, while under the micro- catchments
such condition was avoided through avail-
ability of water around the root zone as a
result of water collection and storage by
these techniques. This is in supported of
the statement of Dauda and Baiyeri (2009)
saying that micro catchment techniques are
appropriate for small scale trees planting
in any area which has moisture deficit. Al-
seekh and Mohammed (2010) mentioned
that water harvesting techniques are ef-
fective in increasing soil moisture storage,
prolonging the growing season and de-
creasing the amount of supplemental irriga-
tion required for growing fruit trees. Also
this result supported the result of Omer and
Eltighani (1997) whom said that, moisture
and its availability using water harvesting
techniques proved efficient in many cases in
Western Sudan by used different tillage sys-
tems and found that it resulted in improved
soil physical properties pertaining to water
conservation. Also Salih and Inang (1997)
poined that, water harvesting techniques as
contour dikking proved to increase sorghum
and Acacia senegal growth in Butana area.
Also Seidahmed et al., (2012) pointed out
that the survival of tree species decreased
with time as a result of drought due to short
rainy season which affect soil water content.
After transplantation, rain water harvest-
ing can be used to speed up tree establish-
ment, deep root development and to reduce

the mortality rate of trees. In general plant
height and stem thickness of Acacia trees
during the study periods in both seasons
was significantly higher under most of the
micro catchment techniques as compared to
the control, with higher mean of these char-
acters obtained by V-shape, followed by
semi-circular and pits treatments. This may
be attributed to the availability of water and
nutrients around the root zone of these trees
in the micro catchments. Xiao et al., (2005)
found that for 4 types of micro catchments,
plant height and crown diameter of Tama-
rix ramosissima were significantly higher
than the control. The authors attributed this
to the effect of these micro catchments on
production of more water to be available to
the trees. On the other hand, Jianxin et al.,
(2007) observed that plant height and ear
length of Broom — corn millet significantly
increased under contour terraces and con-
tour ridge than the control.

The findings of this study also revealed that
the monthly increment in plant height under
control treatment for the two Acacia trees
in both seasons was light as compared to
the micro catchments, particularly towards
January of the first season and December of
the second season. Whereas, during Octo-
ber plant height of all treatments including
the control was similar, this may infer the
importance of availability of water around
the root zone and its effect on tree growth.
Number of leaves/tree at most of the study
period in both seasons was significantly
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nificant differences between them, except
during October of the first season, had a
significantly higher mean of this character
as compared to T0, except between T2 and
TO during October of the second season and
between T3 and TO during October of the
first and second seasons (table 5).

Table 6 (without control) shows that both
T1 and T4 treatments which showed no sig-
nificant differences between them, except
during April of the second season, had a sig-
nificantly higher mean of number of leaves/
plant as compared to both T2 and T3 for all
studied months. Mean while, T2 treatment
in both seasons and for all months reported
a significantly higher mean of this charac-
ter than T3, except during January of the
second season, when there was no signifi-
cant difference between the two treatments
(table 6).

4. Number of branches/tree:

V Shape treatments (with and without con-
trol) in both season significantly affected
number of branches/plant for all months,
except during October and November (with
control) of the first season (Appendixes 26
and 27). During December and January
of the first season all T1, T2, T3 and T4
showed no significant differences between
them for this character, but all of them had
a significantly higher mean of number of
branches/plant as compared to T0. On the
other hand, during October and November
of the second season the treatments T0, T1
and T4 showed no significant differences

between them, but they had a significantly
higher mean of this character as compared
to both T2 and T3, which were not sig-
nificantly different from each other in this
period (table 7). During December of the
second season both T1 and T4 treatments
were insignificant, but both of them had a
significantly higher mean than T0, T2 and
T3 treatments, which were not significantly
differences from each other in the same pe-
riod (table 7).

In both seasons (without control) and for all
months T4 reported a significantly higher
mean of number of branches/plant as com-
pared to T1, T2 and T3 treatments, except
with T1 during March of the first and sec-
ond season, when there was no significant
difference between the two treatments (ta-
ble 8). On the other hand, T1, T2 and T3
treatments for all months of the first season
were insignificant, but in the second season
T1 had a significant higher mean of this
character than both T2 and T3 treatments,
which showed no significant differences
between than for all months of this season
(table 8).

DISCUSSION:

The study showed that Acacia under the
control treatment survived only 4 months
during the first season and 3 months dur-
ing the second season, after that they were
subjected to permanent wilting. Whereas
the Acacia trees under the micro catchment
treatments continued to survive. This may
be attributed to the exposure of the trees
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ber and December), whereas T2 treatment
significantly exceeded T3 treatment dur-
ing this season only at December (table 1).
In the first season (without control), T4
treatment obtained a significantly higher
mean of plant height during February and
April as compared with other treatments,
except with T1 during February (table 2).
Similarly for the same period, T1 reported
a significantly higher mean of this charac-
ter as compared to T2 and T3 treatments,
which showed no significant differences be-
tween them (table 2).

In the second season (without control) also
T4 treatment reported a significantly higher
mean of Acacia plant height as compared
with other treatments for all months (Janu-
ary, February, March and April) (table 2).
This significant situation was followed by
T1, T2 and T3, respectively (table 2).

2. Stem thickness (cm).

During November and December of the first
season (with control) T4 treatment gave a
significantly higher mean of stem thickness
than TO, T2 and T3 whereas during January
of the same season this treatment signifi-
cantly increased this character as compared
with TO, T1, T2 and T3 treatments (table 3).
On the other hand, T1, T2 and T3 treatments
during November, December and January
of the first season showed no significant
differences between them for this charac-
ter, except T1 and both T2 and T3 during
January, but all of them had a significantly
higher mean of stem thickness than T0, ex-

cept with T2 during December (table 3).
During December of the second season
(with control) there were no significant dif-
ferences between all treatments for the stem
thickness, except between T4 and both TO
and T3, when the former treatment signifi-
cantly exceeded the later ones (table 3).
During April of the first season (without
control) T1, T2 and T4 treatments showed
no significant differences between them for
stem thickness, but all of them reported a
significantly higher mean of this character
than T3 (table 4). On the otherhand, T4 in
the second season (without control) regested
a significantly higher mean of this character
as compared with other treatments for all
studied months (January, February, March
and April) (table 4). Similarly T1 treatment
for the same period reported a significantly
higher mean of this character than both T2
and T3 treatments, except with T2 during
February (table 4). Also T2 significantly ex-
ceeded T3 for this character during January
and March of the same season (table 4).

3. Number of leaves/tree:

Table 5 demonstrates that both T1 and T4
in both seasons (with control) reported a
significantly higher mean of number of
leaves/plant as compared to TO and T2 for
all months, except during October of the
second season, when there were no sig-
nificant differences between these treat-
ments and both T2 and T3 treatments. On
the otherhand, for the same period both T2
and T3 treatments, which showed no sig-
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season to give the seedlings the full benefit
of the rainy season.

Plant parameters:

The following parameters were taken every
month starting after planting.

Plant height (cm):

Five plants were chosen at random from
each treatment. Plant height was taken from
the base of the plant to the top by using a
metering device. The mean height of the
five plants was recorded.

Number of leaves per plant:

Five plants were taken at random from
each treatment so as to count the number of
leaves per plant, and the mean number of
the leaves of the five plants was recorded.
Number of branches per plant:

Five plants were taken at random from
each treatment so as to count the number of
branches per plant, and the mean number of
the branches of the five plants was recorded.
Stem thickness:

Five plants were chosen at random from
each treatment. Stem diameter was mea-
sured using a vernia. The mean stem diam-
eter of the five plants was recorded.

Soil moisture content:

Soil moisture content was determined at 3
depths (0 — 30), (30 — 60) and (60 - 90cm).
These measurements were carried out
monthly during the experiment. The sam-
ples were oven dried at 1050C in an electric
oven for 24 hours and weighed to determine
moisture content on dry basis as follows:

wt of wet sample — wt of oven dry sample x 100

Moisture content % =

Wt of oven dry sample

Where: wt = the sample weight in gms.
RESULTS:

1. Plant height (cm).

In the first season (with control) T1 treat-
ment registered a significantly higher mean
of plant height as compared with other
treatments for all months, except with T4
during October and January, when there
were no significant differences between the
two treatments during the former month
and the later treatment gave a significantly
higher mean of this character during the lat-
er month (table 1). Mean while, in this sea-
son, there were no significant differences in
plant height between T0, T2 and T3 during
October, November and December, except
during December when T2 significantly
exceeded both TO and T3, while during
January both T2 and T3 gave a significantly
higher mean of this character than TO (table
1).

In the second season (with control), T4 re-
ported a significantly higher mean of plant
height as compared with other treatments for
all months, except during December when
there was no significant difference between
this treatment and T1 (table 1). On the other
hand, TO in both seasons almost reported
a significantly lower mean of this charac-
ter than T1 and T2, except during October,
when there was no significant difference be-
tween it and T2. Mean while T1 in the sec-
ond season significantly exceeded T3 for this
character at all months (October, Novem-
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vesting techniques in retaining surface run-
off and soil moisture content (micro catch-
ment techniques) to determine which one is
suitable for acacia growth.

MATERIALS AND METHODS:

The experimental was conducted at Jebel
Awlia area 40 kilometers south of Omdur-
man city and 25 kilometers western White
Nile River during (2010-2011) and (2011-
2012) rainy seasons. The experiment cov-
ered an area of 5 hectares. The climate of
the area is semi desert, which was charac-
terized by high temperature of an average
of 450C during the summer. Wind speed
is very high evoking dust. Very sparse her-
baceous plants and Acacia trees comprise
the plant cover which is green during the
rainy season. The soil is light to sandy in
composition except at lane beds especially
Mansourab dam. Soil changes gradually to
clay and sand-clay according to level and
topography.

Five water harvesting techniques were used
as follows:

Cultivation on land without water harvest-
ing technique (control) treatment denoted
by (T0).

2. Cultivation with semi- circular water
traps, designed with 30 meters diameter and
90 cm height. The distance between the
traps is 20 meters; Acacia (Acacia Senegal)
seedlings were sown at the inside the bank
of the semi-circular trap with spacing of 4
meters between trees. The water dikes were
composed of 3 units, and the dikes were 50

meters from the next unit of dikes (T1).
3. V-shaped water dikes: Each side was
30 meters long and at the bottom of the V-
shape dikes the distance is also 30 meters.
The distance between a set of dikes and
the other was 20 meters. The water trap
was composed of 3shapes at the front and
2shapes at the rear at a distance of 50 meters
between the front and rear. The previously
mentioned tree species were also sown in-
tent of the dikes at a distance of 4 meters
between plants (T4).
4. Pits: The pits were designed at 5 meters
width, 10 meters length and 10 meters be-
tween pits. Pits were dug according to the
land gradient. Water trap was composed of
3 pits at the front and 2 pits at the rear at
a distance of 50 meters between the front
and rear pits. The previously mentioned tree
species were sown with the same spacing at
4 meters between plants (T2).
5. Deep ditches: The deep ditches were
dug by a motor grader. The length of each
ditch was 30 meters and depth of 90cm, at
a distance of 20 meters between ditches.
The water trap in this design was composed
of 3ditches at the front and 2ditches at the
rear. The distance between the front and
rear ditch was 50 meters. The trees seed-
lings were sown at the inside of each ditch
at spacing of 4 meters between plants, (T3)
Seedlings:
The seedlings were raised in the Air Port
nursery and were transplanted when they
were six months old at the onset of the rainy
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INTRODUCTION:

The challenge in arid and semi- arid regions
is the low and uneven distribution of rain-
fall throughout the season, which makes
rain fed agriculture a risky enterprise. Inter-
est came up in recent decades to evaluate
water management techniques most of them
being simple, sure to implement and of low
capital investment (Prinz and Singh, 2000).
According to Handi et al.,(2003) water re-
sources will steadily decline because of
population growth, pollution and expected
climate change due to the problem of global
warming. Hence, the water crisis is getting
more attention among all countries spe-
cially the developing ones. Therefore, new
strategies and techniques dealing with wa-
ter problems are highly needed.

Forests are important source of income and
employment, not only for the wood prod-
ucts and industries, but because they also
contribute to the ecosystem services, such
as carbon sink, weather regulation and pro-
tection of water sheds (Senwang, 2001).

In arid and semi-arid regions, where rainfall
is not sufficient to sustain a good seedling,
tree growth, water harvesting for a foresta-
tion 1s applied. Parameters of most impor-
tance while selecting a water harvesting
technique for a forestation are:

(1) Rainfall distribution and rainfall inten-
sity

(2) Topographical condition

(3) Runoff and infiltration characteristics of
the location

(4) Water storage capacity of soils, cisterns
and reservoirs

(5) The type of fruit, nut, or forest tree

(6) Available technologies and socio-eco-
nomic conditions and preferences of the
cultivator (Prinz, 2001).

Soil physical properties are important in
root penetration and development of plants
includes bulk density and soil moisture.
Soil temperature, gravel concentration and
nutrient imbalances (including toxicity to
aluminum, manganese and or deficiency
of calcium and other basic cations) are also
important for root penetration and plant
growth. Fertilizer use efficiency and better
crop growth could not be attained without
adequate and prolific root system develop-
ment. The same thing applies to the interac-
tion between moisture regime and bulk den-
sity of the soil (Lal and Greenland, 1979).
Moisture and its availability using water
harvesting techniques proved efficient in
many cases in Western Sudan e.g (Omer and
Eltighani, 1997) used different tillage sys-
tems and found that it resulted in improved
soil physical properties pertaining to water
conservation. Water harvesting techniques
as contour dikking proved to increase sor-
ghum and Acacia senegal growth in Butana
area as recorded is of importance especially
for trees (Salih and Inanga, 1997).  The
objective of this research is to investigate
the suitability of micro water-harvesting
techniques for tree growth and to evaluate
the efficiency of four different water har-
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Impact of micro catchment techniques on growth
of Acacia (Acacia Senegal)

Azmi Elhag Aydrous1*, Abdel Moneim Elamin Mohamed2

The experimental work was conducted at Jebel Awlia area south of Omdur-
man city at a distance of 40 kilometer and 25 kilometers from the west bank
of the White Nile River, during two rainy seasons in an area of 5 hectares.
The climate of the area is semi desert, characterized by high temperature of
45C° during the summer, wind speed is very high evoking dust. Very sparse
herbaceous plants and Acacia trees comprise the plant cover which is green
during the rainy season, the soil is light to sandy soil. Four water harvesting
techniques namely semi-circular, V- shaped, pits and deep ditches in addi-
tion to the control. These treatments were constructed before the onset of
the rainy season and represented by three blocks. Soil moisture content was
determined at three depths, namely (0 — 30), (30 — 60) and (60 — 90) cm. The
measurements were carried out monthly during the conduction of the experi-
ment. Results
showed that V-shaped water dikes reported a significantly higher means of
plant height/plant and Stem thickness as compared with others treatments for
all months, on the other hand, cultivation without water harvesting technique
(control) in both seasons almost reported a significantly lower means of these
characters. Semi-
circular water traps and V-shaped water dikes in both seasons reported a sig-
nificantly higher mean of number of leaves/plant as compared with others
treatments for all months, whereas, cultivation without water harvesting tech-
nique (control) reported a significantly lower mean. In both seasons for all
months, V-shaped water dikes reported a significantly higher mean of number
of branches/plant as compared with others treatments.
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Effect of Castration on Carcass Characteristics and meat quality of Sudanese Nubian male kids

Table (6) Water holding capacity and meat quality attributes of meat of
Entire and Castrated goat Kkids.

Item Entire Castrates Level of Signifi-
cance
:Color
L +3392| 0.99+35.7[P<0.01
A 0441 026 +1037|P<001
B 17416591613 | NS
0.74
Water holding capacity ? 0.26+3.08 |N.S
. ,10.41+5.89
ratio 1.90 +35.06 | N.S
. 0.28 +2.86
Cooking loss 023+383 |P<0.05
Shear force +34.15
2.14
Subjective evaluation ¢
0354412 051+293 |N.S
Colour 0.51+£3.05 |N.S
Tenderness
049 + 322 023+£270 |N.S
Juiciness
1 0344276 028+337 |N.S
Male taint
0344255 0.31 +£3.26 N. S
Overall acceptability
0.33 +£3.31
0.38+3.19

a Semi membranous muscle was used for determination.
b The higher the ratio, the lower water holding capacity.

¢ Longissmus dorsi muscle used for subjective evaluation.
N. S : Not significant.

GrON SIIUINS [BINIMILISY JO [eUInOpL

17

o))

8107 "4




8107 ‘094 RIS ON $90Ud1§ [eam[nOLISY JO [eu.nor

N

Journal Of Agricultural Sciences

Table (5) Meat chemical composition of Entire and Castrated goat kids.

Non- protein nitro-
(gen (NPN

Item Entire Castrates | Level of Significance
% Moisture 0.76 +74.51 | 0.89 £ 73.61 P<0.05
% Crude protein 0.70 £20.14|0.76 £+ 19.09 | P<0.01

% Fat 1.05+3.2(1.77+£4.92 P<0.05

% Ash 0.02+1.04 0.03+1.06 N.S

Sacroplasmic 0.36 £5.75 0.26 £5.31 P<0.05

protein 0.56+11.26 |0.61+10.36 |P<0.01

yy"ﬁbrmar PrO- | 0.01+046| 0.01+0.45P<0.05

ein
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centage of cold side weight.

Item Entire | Castrates | Level of Signifi-
cance
Neck [0.63 + 4.40 0.45+£3.97 |N.S
Single short forequarter | 0.35+ 17.35 |+ 16.88 N.S
0.72
Best end of neck 0.52+3.46 0.52+4.06 |N.S
Breast 0.29 +2.81 0.21+2.82 |N.S
Loin 037+5.73| 0.30+5.48|N.S
Legand chump | 0.55+ 15.24 + 15.54 | N.S
0.39

N. S: Not significant

Table (4) Joint Composition of Entire and Castrated goat kids as percentage

of cold side weight.
Item Entire Castrates Level of Significance
Muscle 2.60+60.25 |2.00+£57.77 |P<0.01
Fat 0.94 £ 6.61 2.27+8.23 P<0.05
Bone 1.10£56.26 |1.70£25.82 |NS
Trimmings 0.60 +5.28 0.60+5.16 N.S
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Table (2) Carcass yield and characteristics of Entire and Castrated goat

kids.
Item Entire | Castrates Level of Sig-
nificance
(Slaughter weight (kg | 2.55+20.61 1.57+17.51 P<0.01
Empty body Weight 2.31 +18.85 1.65 £15.26 P<0.001
(ke 2.48+1.73 240+ 1.72 N.S
(Gut fill (kg
(Hot carcass weight(kg | 1.62 = 11.06 0.66 = 8.36 P<0.001
Cold carcass | 1.49 + 10.49 0.82 £7.85 P<0.001
(weight(kg
Cold carcass side | 0.72 + 5.35 0.42+3.94 P<0.001
(weight (Kg
(%) Chiller shrinkage | 1.27 £ 6.46 0.69 £5.43 N.S
Hot dressing % (live | 2.15 £ 48.08 1.95+£48.12 N.S
(weight base
Cold dressing% (live | 1.95 +45.92 1.32 +£46.01 N. S
(body weight base
Hot dressing% (empty | 1.53 £55.79 1.86 = 56.96 N. S
(weight base
Cold dressing%(empty | 1.32 &+ 52.32 1.22 +£52.96 N. S

(body weight base

N. S: Not significant

Table (3) Yield of wholesale cuts of Entire and Castrated goat kids as per-




Effect of Castration on Carcass Characteristics and meat quality of Sudanese Nubian male kids

Froihlich, D. (1984). Effects of breed
and castration on conformation, clas-
sification, tissue distribution, compo-
sition, and quality of lamb carcasses.
J. Anim. Sci. 58: 1343-1357.

Oliver, W. M., Carpenter, Z. L., King.
G.T., and Shelton. J. M. (1967). Qual-
itative and quantitative characteristics
of ram, wether and ewe lamb carcass-
es. J. anim. Sci. 25: 307-311.

Owen, J. E., Norman, G.A., Phili
brooks, C.A. and Jones, N.D.(1978).
Studies on meat production character-
istics of Botswana goats and sheep. 3.
Carcass tissue composition and distri-
bution. Meat Sci.2: 59-74.

Prescott, J.H. and Laming, G. E.
(1964). The effects of castration on
meat production in cattle, sheep and
pigs. J. Agric. Sci. 63:341-357.
Snedecor, G.W.and W.G. Cochran,
1980. Statistical Methods, lowa State
University Press. Ames, lowa, U.S.A.
Sye, Y.S. (1983). Effect of castration
on live weight gain and carcass perfor-
mance of Korean native goat. Koraen
J. Anim. Sci. (1983). 25 (5): 456-463.
Anim. Br. Abstr. V. 52 (6): 430.
Wilson, N.R. P. (1981). Meat and meat
products. Factors affecting quality
control. Applied science Publishers.
London and New Jersey.

Table (1) Ingredients and calculated
chemical analysis of experimental
diet.
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Prenial fat smell

Similarly the olfactory test for detect-
ing male taint did not result in signifi-
cant differences between the two sex
groups, but castrates had lower score
for the presence of male taint in Prenial
fat. The fact that male taint is clearly
noticed in the meat of old breeding
males, and kids in the present study
were slaughtered at an average live
weight of 21 kg for entire and 17 kg
for castrated kids and at the age of less
than one year might have not allowed
the necessary duration for the buildup
of male taint particularly in the meat
of entire goat kids.

Conclusion

Carcass characteristics indicated that
warm, cold and side weight were
significantly (P<0.01) higher among
entire kids compared with castrates.
Dressing out percentage were not sig-
nificantly different although castrates
tended to have slightly higher dressing
percentage values which may be due
to their high content in their carcasses
and also to the slightly higher weight
of the non carcass component of the
entire kids.

The meat composition showed that
castrated kids had significantly
(P<0.05) higher fat percentage and
significantly (P<0.01) lower muscle
percentage while bone percentage was
not significantly different between the
tow groups as this tissue is an early
maturing.

Chemical composition also showed a

reduction in the moisture and protein
percentage in the meat of castrates
where the entire kids had significantly
(P<0.05) higher moisture percent-
age and significantly (P<0.01) higher
protein percentage and significantly
(P<0.05) lower fat percentage. Sacro-
plasmic and myofibrillar proteins were
significantly higher in entire male kids.
The quality attributes evaluated objec-
tively and subjectively indicated that
entire kids had significantly (P<0.01)
more red colored meat while castrates
meat was significantly (P<0.01) light-
er in colour.

Water holding capacity and cook-
ing loss , though not significant were
slightly higher in the meat from cas-
trates than that from entire goat kids.
Castration resulted in a significant
(P<0.05) reduction in shear force
which coincided with the rating of the
taste panel. The meat of castrates was
also rated as most juicy than that of the
entire kids. Presence of male taint was
detected more by the panelists in the
meat of entire than that of castrates.
The production of entire goat kids had
a considerable potential to cover the
present animal protein shortage. En-
tire goat kids produce more lean and
convert feed more efficiently than cas-
trates. However late castration of goat
kids encourages to exploit the pubertal
growth flux and to avoid the presence
of male taint in the meat from adults.
REFERENCES:
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ed, and that meat from castrated kids
had a significantly (P<0.01) lighter
colour than that from entire. These
findings were in line with the findings
of Hammond(1932) that castration de-
crease the intensity of the red colour
of meat and also bulls had a darker
meat than females due to the effect of
the sex hormones. Also Wilson (1981)
who reported that bulls had a darker
meat than steers and females. The fact
that castrates had less lean and more
fat in their meat might partly explain
these observations in addition to the
effect of male sex hormone in increas-
ing muscle myoglobin.
Warner-Bratzler shear values in this
study supported the idea that castra-
tion increases the tenderness of meat.
The finding that castrates had lower
shear force values than entire fully
agree with the findings of Bailey et
al (1966) in cattle that Warner —Brat-
zler shear force values of steers were
lower than that of bulls at (P<0.05)
level. Field et al (1967) and Kemp et al
(1972) reported significantly (P<0.01)
lower shear force values for wethers.
Similarly Oliver et al (1967) found
chops from wethers lambs were signif-
icantly more tender than that of rams.
This might be explained by the fact
that in castrates fat is deposited in the
connective tissue between the muscle
bundles, which tend to split up the lat-
ter and thus increase tenderness of the
meat ( Hammond 1955).

Castration has no significant effect on
water holding capacity (WHC) of the
meat and that castrated goat kids had
slightly lower values than that of en-
tire male kids (Table 5). The improve-
ment in the WHC of meat from entire
goat kids might be explained by their
high myofibrillar protein content.
Cooking loss values in the present
study (Table 6) indicate that castrates
had higher cooking losses than entire
goat kids. This might be explained by
the lower WHC values of castrates.
Objective evaluation

The values of organoleptic traits pre-
sented in (Table 6) indicated no signifi-
cant differences between castrates and
entire goat kids but castrates tended
to have slightly more juicy and tender
meat (roast). This was in agreement
with the finding of Bradford and Su-
prlock (1964) and Lirette et al (1984)
that castrates had more tender and
desirable meat attributes than entire
males. This might be due to the higher
content of the intramuscular fat, which
is known to increase meat juiciness
and tenderness (Lawrie, 1979).

In terms of male taint the panelists
reported no significant differences
between the cooked meat from the
two groups. These findings can be
explained by that of Bayraktroglu
et al (1988) that no taint was present
in meat either from entire or castrat-
ed goat kids slaughtered at about 10
months of age.
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(P<0.01) lower percent of lean and
significantly higher percent of fat com-
pared with entire kids (Table 4). This
was in line with the finding of Prescott
and Lamming (1964) that castrate
bulls at seven month of age produce
carcasses that were high in fat percent
and low in lean percent with no rela-
tive change in bone percent. Similarly
in goats Owen et al (1978) reported
that indigenous Botswana castrated
goat kids had a significantly (P<0.05)
higher proportion of dissectible fat in
the carcasses than entire goats kids. In
terms of lean Cyprus Agricultural Re-
search Institute (1973) and Sye (1983)
reported the same finding that intact
males produced the leanest meat than
castrates.

Bone percentage was not significantly
different between castrated and entire
goat kids (Table3). This might possi-
bly be due to the fact that bone is early
maturing tissue (Hammond, 1932) and
castration was performed late in this
study.

Chemical Composition: Effect of cas-
tration on the chemical composition of
meat was presented in (Table 5) which
revealed that castration had a signifi-
cant effect on the chemical composi-
tion of meat where entire kids had sig-
nificantly more percentage of moisture
(P<0.05) and high protein percentage
(P<0.01) and less fat percent (P<0.05).

This was similarly shown by Everitt
and Jurry (1966b) and Lawrie (1979).
They reported that entire animals had
a higher percentage of moisture than
castrated ones and correspondingly a
lower percentage of intramuscular fat.
As for a higher muscle protein in the
meat from entire goat kids. Arthrud et
al (1968) also reported the same obser-
vation that steer has less muscle pro-
tein than bulls, this might be attributed
to the effect of sex hormones on the
synthesis and deposition of protein as
androgen is known to improve metab-
olism and increase nitrogen retention
in the body.

Ash content was not significantly dif-
ferent between the two groups and this
was in line with the finding of Liretti et
al (1984) who reported no difference
in ash content due to either breed or
castration.

The sacroplasmic or myofibrillar pro-
tein were significantly different be-
tween entire and castrated kids, the
former goat kids had a higher percent
of sacroplasmic and myofibrillar pro-
tein as well as non protein nitrogen.
These findings might be attributed to
the higher muscle percentage of entire
goat kids.

Meat quality attributes:

Hunter color components indicated
that entire goat kids had significantly
(P<0.01) more red meat than castrat-
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tration while the other group served
as control. Closed method of castra-
tion (crushing of spermatic cords with
Burdizzo) was applied to avoid the
problems of contamination of the open
wound. The castrated animals were in-
jected with a broad spectrum antibiotic
as a prophylactive measurement.
Feeds and Feeding: The two animal
groups were fed the same experimen-
tal diet which was consisted of sor-
ghum grain, groundnut cake, wheat
bran, groundnut hulls, molasses, salt
and calcium carbonate (Table 1).
Data collection: Slaughter and carcass
data include slaughter weight, hot and
cold carcass weight and wholesale
cuts weights. Proximate analysis and
quality attributes for meat was done.
Statistical procedure: The data was
analyzed by student t-test according
to (Snedecor and Cochran, 1980).
Results and Discussion:
Slaughter data and Carcass charac-
teristics: Castration reduced slaughter
weight which was clearly shown in
(Table2), where the entire goat kids
had significantly (P<0.01) heavier
carcasses than castrates. This find-
ing is in the line with the earlier find-
ing of Perscott and Lamming (1964)
in cattle and sheep. Similarly in goat
Sye (1983) reported higher slaughter
weight for non-castrates.
Castration significantly reduced the

hot and cold carcass weights. The dif-
ferences in carcass weight amounted
to 2.7 kg in hot carcass, and were 2.64
kg in cold carcasses due to the effect
of chilling shrinkage. Similarly Everitt
and Jury (1966b) found differences of
2.20 kg in the carcasses of rams and
wether slaughtered at 7 month of age.
Sye (1983) also reported a significant-
ly higher carcass weight for non cas-
trated goat kids.

Percentages of carcass shrinkage (Ta-
ble 2) were higher in entire meat than
in the castrates, but the differences
were not significant. This increase in
chiller shrinkage might be explained
by the fact that fatter carcasses were
observed to have more water hold-
ing capacity than lean meat ( Lawrie,
1979), and to the insulation effect of
fat in reducing evaporation.

Dressing out percentage: There are
significant differences due to castra-
tion on both hot and cold dressing per-
centage either on slaughter or empty
body weight base (Table 2). This was
in agreement with the findings of
Chawla and Nath (1979) and Elbayo-
mi and Elsheikh (1989) that irrespec-
tive of the time of castration dressing
out percentage although not signifi-
cantly different was slightly greater in
castrates than in the entire goat kids.
Carcass Composition: The carcasses
of castrates contained significantly
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INTRODUCTION
The total population of goats in the
world is about 738.2 million heads,
while the population of goat in Africa
is approximately 218.6 million heads.
The goat population in Sudan is esti
(F.A.O 2003). In spite of this little
work has been done to assess their
efficiency and performance as meat
producer.

Consideration of meat production
from goat in Sudan is especially timely
at present. This is due to the increased
population growth rate and their in-
creased animal protein requirements,
together with the increase in the price
of beef and mutton, in addition to the
proportion of the low income groups.
Goat meat is preferred in most African
and Asian countries for its taste and be-
cause it has a higher lean and lower fat
percentage than mutton and beef. Also
another advantages lies in the small-
ness of the carcass so that losses from
spoilage are minimal as a goat carcass
can be consumed by a family in a short
space of time. In Sudan goat meat is
consumed in most rural areas, particu-
larly during religious celebrations and
for guest and family entertainment
especially among low income groups
(Elbayomi and Elsheikh 1989).
Besides that, the poor economical and
social standard of the people qualify
the goat to fulfill every task in supply-
ing human population with milk and

meat. However, some people consider
goat meat as inferior in quality to mut-
ton. This may be primarily due to the
fact that goat carcass is not usually
brought to the same weight or degree
of finish as that of sheep ( French,
1970) and to the distinctive flavor (
Taint) which is more apparent in the
flesh of old entire males.

The concept of utilization of the goat
meat on basis of market economy was
completely disagreed in the past; only
recently export trade of bucks began
to Saudi Arabia and other Middle East
countries.

This study was performed to discuss
the effect of castration of male goat on
their carcass characteristics and meat
quality attributes.

MATERIALS AND METHODS:
Experimental animals and procedure:
Twenty Sudanese male kids (Nubian
ecotype) were used. They were rested,
ear tagged and kept for a pre-experi-
mented period of two weeks. During
this period animals were treated with
antibiotic and Albendazole. At the end
of the adaptation period animals were
weighed and divided into two groups
of ten kids and equal average live
weight of (14.2Kg). Each group was
separately penned and provided with
watering and feeding facilities.
Castration: After 32 days from the be-
ginning of the experiment one group
of kids was randomly selected for cas-
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Abstract

This study was carried out to detect the effect of Castration on Carcass Char-
acteristics and meat quality of Sudanese Nubian male kids. Twenty Sudanese
goat kids (Nubian ecotype) of the same initial weight were used in this experi-
ment. The animals were randomly divided into two groups of similar weight
(14.2 kg) and number (10 males) respectively. After 32 days of the beginning
of the experiment one group of kids were selected randomly for castration and
the other served as control. Closed method of castration was applied. The two
groups took the same ration. Dressing out percentages was not significantly
different between the two groups but castrates tended to have higher percent.
The values of visceral fat as kidney knob channel fat, omentum and mes-
enteric fat were significantly (p<0.05) higher in the castrates. Proportions of
various wholesale cuts were not significantly different, except for the best end
of the neck which is significantly heavier in castrates. Entire male kids had
significantly (p<0.01) higher muscle percent than castrates. Data for chemi-
cal composition show that castration reduced moisture (p<0.05) and protein
(p<0.001) percent and increased (p<0.05) fat percent. Also chemical composi-
tion of meat indicated that sacroplasmic proteins were significantly (p<0.05)
higher in the entire males and also the myofibrillar proteins were significantly
(p<0. 01) higher in entire than in castrated male kids. Meat quality attributes
indicated no significant differences between the two groups of kids, Male taint
was slightly present in the meat of entire kids but not significantly than cas-
trated kids.

Key words: Castration, Sudanese Nubian kids, Carcass Characteristics,

Meat quality.

2* Corresponding author.
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