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Abstract

The study aimed to determining the factors that affect the production of electricity
from the Merowe dam in the Northern State, as well as building a model for the
production of electricity and predicting future production, and the use of
econometrics and statistical models to determine the most important variables that
determine the production of electric energy which is represented in the multiple
regression and time series to model data and predict future production.

It was observed that most of the correlation lies within the confidence interval
except for three links, one self-correlation and two partial correlations. Therefore,
the optimal characterization of the model for the production of electric energy was
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the auto-regression model of the first order AR (1) and MA (1) and MA (2). The
proposed model for analysis was ARMA (1.2) and found that all model coefficients
have the ability to interpret the variables in the dependent variable which is the
electricity production. The coefficients are significant and the model as a whole
was significant with attest value of F = 46.4. It is a significant statistical value
because the value of P.value = (0.00). The value of R?= 0.634 which indicates that
(63%) of the changes in the quantity of production were caused by the variables of
the study. 37% of the changes in the quantity of production are caused by the
random variables. The quality test of the model is 44.128 with a significant value
(0.00).
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oyl meall duhall Chardiuly ¢ Jiiaall 8 lgy Caluinadl Wit lua A6k Al
el o llal) Ally sl ol 2 dsai ol 3 Ll Jilally sl
WD T o lyeSl) e allall oy Jaall afy LS aalf Zuhall oda L) cliags ) bl
e @lhlly peadl o dule ABle dla gls (el o llally J2all ) legin 43)k
Lgine 535 Guite z3salll (i Aplanyl alill e Wl L oLy
Gl il Lpuldll Z3lal) alatinl leaal Glpagll e 22e ) Auhall clags
e+ AlyeSl) dalall ~ iy Jadadnll el dpdde dipha il LY o ligSl (e Ay slladl
e iiny el O llgivall ol olygSl Ayt g land aans o LSl Auasil) 2l
Al Jaa st sle e gl Glgall e elyeSl o dyglhaall bl paat & oy
lgsasiis Ailan) Cilaslaall sy ¢ dyygpall slad) bl land 33l pe 3leis Lo ae
codlall Tapdasil) sy (8 ac bl Ja dasa B say Lkl
P Oged) 8 Al el Al 2] (2015) pad) o dene alill Auly
(1995~ g dall DA ¢ Olagudl 3 3l 5eS d8Uall o~ 1) 4djee duslpall gl
dall ol Csasing Slall adll (g AU Ay pyhally Sl adgill (e U< ¢ 2 2004)
Al ol Al s ) duball cda LS ¢ ghll sl agdlly gihall gl
- Agasall Al e o LygSU e sl Al lgeasi Al Cilgin il DA Glagaall 8 450 5eS])
Slasy) st sl gl el s bl Jiadl i) el
coball alal ¢ Sl adal) AV el uhall Cherdiul S8 ¢ g dll cllasl
Cliagi gL Yl Jh b chsiall @l G Al cuyld s (ol a8 ¢ Jall i
25335 ¢ Sl adsilly Jall sle Cagaaia G vk ADe 35ay Leaal @bl (o 230 ) Ayl
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saill dlee o i o LyeSll ) sl + (g)hadl alsilly aadliond) 380 (s dyayk DI
. il

SlreSl MYl ajliie Cppunt ¢ Sl o3¢y Adlaia sae luag Auhall oda Chieal
e L Aail) aliiey igh Ally ALLal) dpganll Jaladll g laly @lldy dpal) dbd e
e - dlad) a8 Jeaall palsll o Uaill seeay Slldy 48l el A8l Jlae 8 L)
- dabd) Aplady) cileUadll S Y s o lyeSl leagys B gsbally 405e<0) 43Ul
sAgilasall A yal)
( SPSS zaliy ) sligsl gl Ay pas

Gl g Al Aliieall cysialy bl el Cpn D) 2D laaiV) Jilad (e
@l i (35 slae) o aainy Jlad¥) Jdad o) Cus ¢ ) Auhal) et o 5 Ll
fan Glelaa¥) e desene elol o Aidl chiialy ol i) n AL 4 sl
Cihaily ¢ oleall hugidl Gl 8 Jiaiy Al Clyaiey daldl)l Lgagll clelasy)
Al Cleliany) il U Jgaal) maasyy SA (gl

(1) A Jo

- bl Lo gidll @bmall sy
i) il 478321.7615 151586.25898
Alenl 106.6239 27.53610

days sl 7891 14628
Lo 25900.4495 63687.23554
palia olual 9260.0000 2782.29787
1S oLl 7241.9817 7082.69020
Aays syl 30.2018 5.31382
s Agha) 25.3945 11.47220
A ) 11.4037 3.17432

(SPSS) galin aladinly Audall ¢ igal Julad adly cpe dald) : jaal)
478321.8 iy (zWY) iwS) ol Luiall leall Jawgidl o a3 oSlel Joaall o
Ghae Glaily 106.6 iy Aleall luall Lugially (151588.3 iy g)lme Calaily
Toussially ¢« 0.14628 (ilma Cilail 0.7891 iy Jsiill daydl  load) Jasiall ¢ 27.5
Lol laall laugially 5.31382 (gilme ilyail 30.2018 iy ylall dapal  lual)
iagdlly 3SHall o cifill Aapy )l Cua ¢ 11.47220 gilme Cihaily 25.3945 45k )
daussial) 8 24% il dalal)
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LU (2) o) dsss

LUy Jalee el ) Al | sy Juril) | elaaY) | o sladll | ciluaS oLl
sl il | 1.000 435 642 165 | -.031 251
Al | .435 1.000 | .150 -.234 | .135 -.114
day Juill | .642 150 1.000 383 | -.088 480
LY | .165 -.234 | .383 1.000 | -.042 .586
i slall | —.031 135 | -.088 -.042 | 1.000 -.038
Gl L) | 1251 -.114 | .480 586 | -.038 1.000
iapahall | .491 -.042 | .440 370 | -.041 487
daas skl | .087 -.169 | .378 608 | -.136 677
AesuzY | —.059 193 | -.091 -.182 | .236 -.296
Sig. il il .000 .000 043 | .374 .004
(1-tailed) | 310 .000 .060 .007 |.081 .119
day Jazll | 000 .060 000 |.182 .000
s LY .043 .007 .000 331 .000
cunlie slud) | 374 .081 182 331 .348
LS slall | .004 119 .000 000 | .348
ianslall | .000 331 .000 .000 | .337 .000
ded dyshyll | .183 .040 .000 .000 | .080 .000
Gemrll [ 272 022 174 029 |.007 .001

(SPSS) galin aladiuly dudall £ igal Julad adly cpe daldl : jraal)
LLEY) Jalae dapn o a5 G bl Syt g BLHY) A (2) ) Jsoal) s
¢ Laugie g2yl Ll of 0.435 ((Aleadl) uiall prialls (zUY) S ) il riall o
phall danyy dandil) dnps Bpedall Clbpially i) ppaiall G o8 b bl aagis
syl iharially il aridl) G oSe L)) aag L o sl e 0.491 5 0.642
Cama b bl aag LS gl e — 0.059 5 ~0.031 #lll dejus sluall Caslia

50.251 50.165 dsh)ll Ay ol claaS ¢ ¢ lala¥ 3yudal) lppaially alill usciall oy

LSl e 0.087
B &l (3) ) Jeas
dap il G Byl | e 2
Pearson Correlation | il ol 491 .087 -.059
Uleal) -.042 -.169 193
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Ay Juiall .440 378 -.091
NAY .370 .608 -.182
Cualia o lal) -.041 -.136 236
leS oLl 487 677 -.296
Ay s))all 1.000 .376 -.349
B dyshall .376 1.000 -.353
ey W)l -.349 -.353 1.000

Sig. (1-tailed) Jasdiall il .000 183 272
Ulaal) 331 .040 .022
dapy Juiall .000 .000 174
NAY .000 .000 .029
cualic oLl .337 .080 .007
GlaS oLl .000 .000 .001
Ay all .000 .000
A Aghyl) .000 .000
depu )l .000 .000

(SPSS) galin aladiuly dudall £ igal Julad adly cpe daldl : jraal)

i) dles (adla (4) o8 Jg2a

F Change | dfl |df2 Sig. F Change D.W
1 |.642a 412 75.107 1 107 |.000
2 | .728b .530 26.435 1 106 | .000
3 |.778c .606 20.182 1 105 |.000
4 |.793d .629 6.653 1 104 | .011 1.228
(SPSS) galiy aladiuly Audall £ igal Julad adly cpe Aaldl : jraal)
Ol Jalal (5) a8y Jgaa
Model Sum of Squares Mean Square F Sig.
1 | Regression 1023525069750.279 1023525069750.279 75.107 | .000b
Residual 1458141472807.519 13627490400.070
Total 2481666542557.798
2 | Regression 1314579719939.471 657289859969.735 59.698 | .000c
Residual 1167086822618.327 11010253043.569
Total 2481666542557.798
3 | Regression 1502735517768.773 500911839256.258 53.728 | .000d
Residual 978931024789.025 9323152617.038
Total 2481666542557.798
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2021 — by Oo el ool el el Mo dumeler e

Regression 1561593597687.242 390398399421.811 44,128 | .000e
Residual 920072944870.555 8846855239.140
Total 2481666542557.798

SPSS) zalin aladiuly duall z3gal Julad aBly cpa ddald) : jaaall
Bl Ll g s &

Eosial gisall plaa (6) o dya

B Std. Error T Sig
1| cutal -46801.851 61615.722 -.760 .449
Jail) 4 ja 665486.267 76788.785 8.666 .000
2 | ol -207586.120 | 63602.617 -3.264 .001
Jail) 4 pa 611580.576 69813.907 8.760 .000
Alaal) 1906.893 370.884 5.141 .000
3] et -378496.461 | 69805.520 -5.422 .000
Ay Juil) 465274.875 72026.251 6.460 .000
Alaal) 2095.814 343.869 6.095 .000
5yhall dxpa 8814.504 1962.097 4.492 .000
4 | o) -377663.872 | 67999.814 -5.554 .000
Sl da 521395.044 73458.434 7.098 .000
Alaal) 1896.964 343.727 5.519 .000
5yhadl Ay 9982.712 1964.249 5.082 .000
dshayll duis -2331.053 903.740 -2.579 011

(SPSS) galin aladiuly Audall £ igal Julad adly cpe Aaldl : jraal)

Sl Jasy) diph o slae¥) &8 s zigall Slaal Jlay oOlel Jpaall gy
V) Jsaall gy zises Jumdl Lal
sy Chaie gl 1 a Ll GlBle moags zisalll e adaias Al il of /1
skl dawsy yhall Ao ¢ Aleall ¢ Jdiil) dayo
S bl e aae Sl e ailgiaY elldy 2iga Juadl s ((Bolk 4) L zasall /2
Fiad of Cun 2L gimal) 30 7 3satll widis) 35 63% Aty hriall pusdt gl
- (0-00) Aysine dnyn 44.128 &l z3saill 535n HLGaY
P JSal 1 e Sl &3l
Elect = -377663.8 + 521395 DM + 1896.9 L + 9982.7 Temp — 2331
Humid
eleS)) (e dainall a8l Jiay Elect () un
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Jdeiall 4a )y Jiy DM
s)hall 4x) Jigy Temp

Alead) S L
4o ¢yl duuss Jiey Humid

S

3

i) Ades adla (7) ad) Joia

Mo | R R Adjus | Std. Error of the | Change Statistics D.WS
del Squa | ted R | Estimate R Square | F Change | dfl | df2 | Sig. F
re Squar Change Change
1 .796a | .634 .8604 95362.18742 634 21.612 8 |10 |.000 1.209
0
Cplal) Jalas Jgan (8) ad) Jgaa
Model Sum of Squares df Mean Square F Sig.
1 | Regression | 1572271863642.936 |8 196533982955.367 | 21.612 | .000
Residual 909394678914.862 100 9093946789.149
Total 2481666542557.798 | 108
(SPSS) galin aladiuly Aupall zigal Julad adly cpe Lald) : jlaall
silal) 7 igall) allas (9) a8y Jg2a
z sal ™ aladll T Sig.
B Std. Error
1 ) -330749.909 94506.053 -3.500 | .001
lead) 2002.089 363.904 5.502 .000
Ao Juasll 510788.920 78871.531 6.476 .000
¢ LdaY) 153 .198 172 442
aslia olual) -2.411 3.461 -.697 488
RN I | -.336 1.991 -.168 .867
dap0 3yl 9754.196 2147.719 4.542 .000
Jaus gl -2750.314 1201.992 -2.288 |.024
dcyu L)l -1000.335 3347.883 -.299 766

(SPSS) galin aladinly Audall £ igal Julad adly cpe Aald) : juaal)

Y ¢yl Ayl Jidatl) il o Alull Jglaadl e sy
e of Cun AL Aygina Aoy g 3sall) widy a8 %63 i syutal) Gyl A o /1
. 21.612 cl\f\c.lyuﬂ Baga HlodY F
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16

14

12

10

2021 - 5l Dol ool el el Yo el e

Aie o Pley 4l LS Alian) AN da)n pidhy 4lie apes il ()5Sl z35all /2
. DW = 1.209 of ¢ua 313 Llg)l

b Aul J<al aab o)

Xt = -330749.9 + 2002.08L + 510788.9 + 0.153

T = (-3.500) (5.502)
P.vules = (0.001) (0-000)

(6.476)  (0.772)
(0.000)  (0.442)

- 2.411- 0.336 + 9754.19 — 2750.31- 1000.33

t=(-0.697) (-0.168) (4.542)

(-2.288) (-0.299)

P.Vules(0.488) (0.867) (0.00)  (0.024) (0.766)
E.views 10 gl ) duiajl) Judlad) Julas

3 Lal) gt} psiiall Lbagh clplany) (1) A, Jed

mom ol om0

Series: X
Sample 1 115
Observations 109

Mean 478321.8
Median 492549.0
Maximum 736023.0
Minimum 14247.00
Std. Dev. 151586.3
Skewness -0.561549
Kurtosis 3.223253

Jarque-Bera 5.955000
Probability 0.050920

0

1 1t
100000 200000 300000 400000 500000 600000 700000

(E.views) galiy aladiuly du)all 7 igad Julad adly (e dald) @ jaaal)

Aadpds Aladd) au lldg ALl Ay s e alde¥) 2y dejll Pl Jdad ve
14247 4l Jussia Jily 736023 caaly basia el of an LS ¢ g L gl Cleliaay!
(= 0.5615 ) elsilyl Jalaa sedays ¢ Alulall 4ad 25ny ( 3.22 ) mlaliil) Jalae jelay Ll

A saalie chloal el ALl dhsal e U any

R N

(2) 4 Ul Aagall a1 Ll ) Allag 03 s Y
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2021 - 3l Supilsod) el Ve anle de
Ji) zagadll JLud) 48y (2) ad) Jei

Date: 10/28/18 Time: 09:49
Sample. 1109
Included obsearvations: 109

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

0.686 0686 52715 0.000
0487 0032 79587 0000
0368 0043 95065 0000
0.240 -0.067 101.68 0.000
0170 0024 10504 0000
0134 0023 10714 0,000
0177 0148 11088 0.000
0.166 -0.026 11418 0.000
0.214 0134 11971 0.000
0288 0126 12988 0000
0326 0092 14304 0,000
0.288 0.147 161.85 0.000
0.334 -0.074 17591 0.000
0.240 -0.064 18322 0.000
0142 -0.069 18582 0000
5 0.057 -0.049 186.24 0.000
-0.019 -0.087 186.28 0.000
-0.038 0.016 18648 0000
0056 0136 18690 0,000
0100 0017 188.26 0.000
0.126 -0.006 19046 0.000
0.221 0.116 19722 0.000
0.234 -0035 20490 0,000
0.244 0048 21338 0000
0.202 -0.043 21929 0.000
0184 0063 22422 0000
0086 -0.096 22531 0,000
0032 0,063 22547 0000
0,025 0.008 22586 0.000
-0.063 -0.117 22698 0,000
-0.028 -0.001 226,11 0.000
0068 0114 22683 0000
0.106 -0.039 228.61 0.000
0138 -0.007 231.66 0.000
0169 0021 23632 0.000
0173 0003 24129 0000

(E.views) galiy aladiuly du)all zigad Julad adly (e dald) 1 jaaal)
MY dala ¥ 6l (0) daall die sy dedl Alulud) of oDlel JSA1 (e Jaadls

Adlaal AYS Lely Apalis dagdl o cilS Jaliy¥) Chlalee gaen oY @lldy Lebisad 5f (35 )
sk=is Dickey — Fuller jloa) aadius it o2 daa e Bl (Prob =0) lax
Poh WS HUAY) dapk
9
ag
Dty LAY 8 sl 23l delua ae
Yt=0Q Yt-1 + €t Culi ax (g
Yt=0 Yt-1 +C + €t Culi s aa
Yt=@ Yt-1 +C +3t + €t ) oladily il aa aa
Gilazyall HRY 4 gal) gied g (tC) lelany) 48 )i,
Sl Hil)
HO=0 =1
HI=-0 %1

Gllalgy) DG lae L Lalall 48 55 Jahy 2 sV aliee of JSA (e Jaadl
il duagie PIA (e zigaill J8 a3 SeY) Gadiia Galalils aaly 13 L) A

tc =

University of Dongola Journal for Scientific Research, 20" edition Junuary 2021



16

2021 - 3l Syl ool e al Yoo anle e
Cillaussially AR A SlasiV1 e gz dgail) 461y ey Lstia (il cillali V1 e 4a3lal
Azl el zisall B Caagl o el ey o ade 3y MA L AS)and)
Al e ASyaiall clhaugially AR(1) AN A5l e (S Hlaady) zisai sa 34l Sl
ARMA(1.2) s dalaill (myi 7 5l 7 3saill (i agle « MA(2) dgtills MA(T) Y
alall z3gaill (10) a8y Jgaa

Prob.* t-Statistic

0.0001 -4.827470 Augmented Dickey—-Fuller test statistic
-3.491928 1% level Test critical values:s
-2.888411 5% level
-2.581176 10% level

*MacKinnon (1996) one-sided p-values.
(E.views) zaliy aladiuly Auhall 7 dgai Jalad adly ga dalyd) @ jiaal)
Slo day Al ) Al Al Jsd oy Sl to = ~4.82 dad of axi odlel Jsaall
¢ il dlsill le dum oSt Ul s A el g die byfie Alulull ¢
paiiud 7 salll o Capeill dlee Auhaly ARMA g aodiisdl dgiajl) Alududl 7 35a1 old 4le

{(2) 48y AL pecasall AFD & PACF 313 Ll alls JSi
gisadl pdis (11) o) dsia

Prob. t—Statistic Std. Error Coefficient Variable
0.0000 34.22001 16449.56 562904.2 C
0.0000 78.56856 0.012163 0.955645 AR(1)
0.0000 -5.955498 0.086406 -0.514591 MA(1)
0.0000 -5.636295 0.086006 -0.484757 MA(2)

482618.8 Mean dependent var 0.572124 R-squared
145470.8 S.D. dependent var 0.559781 Adjusted R-squared
25.82919 Akaike info criterion 96518.42 S.E. of regression
25.92853 Schwarz criterion 9.69E+11 Sum squared resid
25.86947 Hannan—Quinn criter. -1390.776 Log likelihood
1.895708 Durbin—-Watson stat 46.35360 F—statistic

0.000000 Prob(F-statistic)
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2021 = 5l Supialooadl el el Yas amale W2
.96 Inverted AR Roots
-.48 1.00 Inverted MA Roots
(E.views) galin aladiuly Auhal) zigad Judad adly e Lald) : jaaal)
Al bl ) deagil) &5 zalall i & delad) gpuall Glepa) diph e slaeYl
(11) a8y Jsaall mmge WS
t ol as Jsaall (ge
P Al Aapal) 33 judd) £ 3l
Xt = 562904.2+ 0.96 AR(1) — 0.51MA(1) — 0.48 MA(2)

Std E ( 16449.6) (0.01) (0.09) (0.09)
t.s (34.2) (78.7) (-59) (-5.6)
P.Values ( 0) (0) (0) (0)

Wl Xt ol il il s e 5all L zisaill Jeles poes of 2
pallall Aad & Doyl gypem % AL il b pallall dad o Cus ¢ AileS) AUl
Oo el mayy Agle culS cUadY) @il by cmgdl AR Jalae oY cllyy 3l
MA D Lelas
il g el oda o e Jay @lldg ¢ Apsine il 2 dgalll Calae e o 2a3
el 18 st ) el jaedn e syl Ldy Xt ol ) ded e sl
Ay 57% @i aied o Cus R? yosil) Jeles ded Jilady Al die Uls o) masiyy
b g A5 dala) ) Xt el & Caas ) bl (10 57% o e S
e Tan sus A Ll dais 5 Lo oK1y Al oda o bl a3l CDilas
z3salll Al Y el a5 1.90 4ied o 2a3 Cum S BLEY) e aiSU DLW las)
D b zhgall Auasy 30ail) Jelee Adlaae pSay a1 g V) DG (e
.l yaal)
clysill G g ANY 5) (gsine zisal s JSS zdsalll of and G (11) Jsaald)
iadla LY F dglas) of aa Cum zisell dogiad Foolid) e by e dlly,
P. value (0.00) 4ad oY dglas) Ao cld dad a5 46.6 &li 7z 3salll 4y ginay
Akaike julea Ao slael) 2y dalailly il 3 dUaall 335 duhal (11) dsand) e
Apatill Glaglaall o 58 ST g M) Zisall Hlas) Sy Eua Hannan 5 Schwarz
Dubeall 03a ad o aad Cum i Sy N G AY) Z 3l uleall o3gd Al ol e 2l
JERILS
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zasaill z3sa Gl say ARMA(LL1) zisaillh ARMA(L2) zisall 33)lie Casi Cu

2021 = 5l Supialooadl el el Yas amale W2

AR MA (1,2) AR MA (1,1)

Akaike 25.82919 25.92802
Schwarz 25.92853 26.00253
Hannan 25.86947 25.95823

z3sall e Jil ARMA(1,2) z3sall juleall af pen of and Cappeil) Cim (e gyl
s zsalll ofs (A Z il b 5 i) Clasheall 33sa e Jay 3 Y1 ARMA(L1)

-5 hgiall Clasleall e i Ji Jagd JUlb Clasleall (e 38 S

Leital) alil) paiall Lheagl) ciplaay) (3) o) JSa

14
Series: XF
12 Sample 1 115
- . Observations 109
101 Mean 487036.2
] Median 512958.3
84 ] Maximum 715367.3
Minimum 125860.5
6 Std. Dev. 108961.6
Skewness -0.995993
4 Kurtosis 3.803715
5 | Jarque-Bera 20.95509
T Probability 0.000028
o[ = A
200000 300000 400000 500000 600000 700000
Bl Gt (4) ) g
20
Series: RESID
Sample 1 115
16 | _ Observations 108
Mean -3686.051
12 4 ] Median 1637.969
Maximum 336942.3
— Minimum -468573.3
8 M Std. Dev. 95083.65
Skewness -0.810424
Kurtosis 8.006039
49 Jarque-Bera 124.5941
Probability 0.000000
0o 14 = A

— 1 —
-375000  -250000  -125000

7
0 125000 250000

(E.views) galiy aladiuly du)all 7 igad Julad adly (e Lald) 1 jaaal)
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2021 — by Oyl ol el el Yo pndler e

(1) J8aY) b eUaa¥ls i)y claaliall gl aysilly dalaill s e Al e
ool s Aalill (4) « (3)

Mean Std Dev Jarque-Bera P.Values
Observations 478321.8 151586.3 5.955 0.05
Estimated 487036.2 108961.6 20.956 0.00
RESID -3686.05 95083.6 124.594 0.00

0555 A Y YY) ol Lo Lnally saaliall sl 45)lie die asl oMlel Jpanl) o aadlall
Allal sagall ) Glly juiys 4357.2 il cllawgiall (e ) augie o Cum 3asage
chaially Olaliall af apen of G Lads ¢ Xt pallall a8 (bl zisall 8 35l
DRl ANy aphall sl ay oUadYly
el e Jdy il 1Y) leie i 5 0.05 o jealiall J<Ulaa¥) lelaaly dalall
Gyl uld 8 Adle Allady Aflaas ) aall zhsall Gl G lae L L alal) al
Xt il & Gaaas )
22024 As 22019 580 il

G ol jlue e Coptll S dmge 3 Slasy) alai@yl 8 dalgdl Calaa¥) aal ey
@ all Aaay hagyda 5 gas CDIAN MAS)y Ll kAl ddee 8 sl Jiid)
Sl el o 5l LGl A o) Adlals ¢ gl 558 8 spedal) il sl
sl 38 e o) ) s of s WS ) DA A &5 o) s Bpedall sl
Cagus A bl of ) 5ol a5k L ey aalill alel daliall cilild) Jsadis 383 o aaiss
C il e Lalel ilsi Lo 4835 Baa (saer @YY b AasSan osSin L) Jeasill oy

s le o 2l Jiiedl 8 o) il dadgiall adll oS jas asly saml) Cayps oSay
. palally cald) ge Glaglae (e bl ~ i
o 2 G (5) A JSa e slaeY) S ARMA(LL2) zasall sl ddled dudl

Dl seagis ol Aalad) A6 il sl gaall il e claiall Al Allul) IS
Theil Inequality Coefficent jisa Je sldel¥) &3 Gl (rdgail) ddlad (g2 58l 3352
Jalae .+ (AY) GpalaBy) alghally palaiy) slslaall e (WLl padioy Jlas) e sas
ol SUlall L ) e (Sae 5B ol sy Cilaglaall Aplan & LS3) Gl 8 Theil
Bapa oy« Adlpdal) aeg ¢ patll anes o LS Lulia ojlie) (Sarg - Bageaall Lug Y1
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Abstract

The Islamic law always considers five interests for human beings in all its
laws, which are: religion, life, mind, reproduction (generation) and finance
furthermore, it tries to consider and protect them under the light of necessity
then needs then improvement at the best. This research puts the issue of
“female circumcision”, which is one of the concepts that goes under the
reproduction interest protection, under the spot due to the arising need and
the cultural differences.

In this research, female circumcision was explained first from anatomical
point of view then jurists' opinions where listed to clarify that female
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circumcision is allowed in agreement and the disagreement came from that is
it a must or only recommended?.

The researcher concluded that female circumcision is recommended and it
depends on cultures and its people needs. In addition, female circumcision
must be done ,under Islamic law, by excising only the skin overlying the
clitoris thus, excising any genitalia including the clitoris and reshaping it
,which is called “pharaonic circumcision”, is forbidden.

Furthermore, the researcher recommends that female circumcision ,in
allowed cultures and countries, must be regulated by the government as to be
done by specialized surgeons under aseptic techniques to avoid any adverse
effects.

Key words:
Circumcision — Female circumcision — Genital organs — Female genital
mutilation.
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Abstract

The study aimed to evaluate the practical educational program at university
of Dongla in dongla Faculty of education from the point of view of the
student trainer.

The researcher used the descriptive analytical method, the study sample (50)
a member of student trainers, The researcher used the questionnaire as a tool
for the study.

The most important findings were:

The study confirmed that the members of student trainers responded to the
objectives of the school and the center of the school and the focus of the
program in the students on the approval of the majority of the terms of the
axis, and there are significant differences between the numbers of approvers
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and neutral and non-approval for the approval of the majority of the
approvers.

The respondents answered the following topics: the effectiveness of the
objectives of the practical education program, the extent to which the
program achieved its objectives, the impact of the program on the trainees,
and taking into account the program. For globalization and new
developments of the times, BA There are statistical differences between the
numbers of approvers, neutrals and non-consenters in favor of the majority,
ie the majority of the approvers. The objectives of the practical education
program are effective, characterized by clarity, realism and expression of the
needs of the community and students and teachers and learners. The practical
education program has a positive impact on the trainees, and contributed to
the acquisition of information and skills and desirable values and ways of
thinking, and in line with recent developments in training, curricula and
teaching methods.

key words:Evaluation, Practical educational program, Faculty of eduation.
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Abstract:

The study aimed to identify the importance and use of Google's educational
tools in teaching from the point of view of primary school teachers. Is there a
difference between the views of the study sample about the importance and
use according to the following variables (age, years of experience, training
courses), To achieve this, the descriptive analy was used, and the study was
applied to a sample of (30) female teachers. A questionnaire was used as a
tool for collecting and analyzing data using spss program. The results showed
that the degree of importance of Google’s educational tools in teaching
elementary school in Jubail, according to the opinion of teachers was high.
With a general average of (6.33%), and the degree of use of these tools was
average with a general average of (1.3%). There are statistically significant
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differences at the level of significance (0.05) of the instrument phrases
according to the age variable in determining the degree of importance and use
of Google's educational tools in teaching elementary school in Jubail. . There
are statistically significant differences at the level of significance (0.05) of
the instrument phrases depending on the age variable in determining the
degree of importance and use of Google's educational tools in teaching
elementary school in Jubail. And the absence of statistically significant
differences at the level of significance (0.05) of the instrument phrases
according to the variable of years of experience in determining the degree of
importance and use of Google’s educational tools in primary education in
Jubail, And the absence of statistically significant differences at the level of
significance (0.05) of the instrument phrases according to the variable of the
training courses in determining the degree of importance and use of Google
educational tools in the teaching of the elementary stage in Jubail.
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Abstract:

This paper deals with the book (fi Rehab al-Janadriya and Asilah) by El-
Tayeb Saleh Sudanese writer, Which includes a number of articles that
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reflected the literary and cultural activities at the Janadriya Festival in Saudi
Arabia, and the Asilah International Festival in the Kingdom of Morocco,
which covers all fields such as literature, music, painting and sculpture, silah
is transformed into an open art exhibition that attracts visitors, creators and
writers from around the world, The reasons for choosing the topic Jeddah
topic that allows us to approach a number of different narrative techniques, In
addition to the lack of interest in the study of the patrimonial heritage of the
good taste, a huge heritage and full of beauty and thought.

And to be a scientific and academic addition, It is necessary to choose the
appropriate analytical method and able to provide the researcher with the
effective procedural tools that have to explore the text and reveal the secrets
of writing and its tools when the good Saleh through the study model, Hence
the choice of structural monetary achievements in the field of narrative, by
asking the following questions:

1. What are the tools used by the writer in weaving his articles in al-
Janadriyah and Asilah? .
2. How were the structures from which his articles were formed in al-
Janadriyah and Asilah?
3. How effective is temporal and spatial construction in al-Janadriyah and
Asilah?
The study is based on an introduction and a preface in which we deal with the
concepts of structure and narration, and then we deal with al-Janadriyah and
the relationship and the relationship between Tayyib Saleh and then deal with
the temporal structure that manipulates the chronological course of events
and progresses and delays according to his will. We also deal with the spatial
structure because it is one of the most important components of narrative
text. Including its most important findings.
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Abstract

The paper aimed to illustrate the relationship between the usage of job
description & the safety of selecting and appointing the working manpower
at the University of Dongola, the study has cleared that the degree of usage
of job description is low at arithmetic average 2.29 and standard deviation
of 0.781 and it has been assured that the level of degree of safety of
selection and appointment is low at arithmetic average 2.54 and standard
deviation of 0.845, where the paper is focused on the problem of
unavailability of job description when they undertake the process of
selection & appointment. The findings of the study are the existence of a
moral relationship with statistical indication between job description and

selection and appointment integrity, at a moral level of (o < 0.05), the study

has reached that the no. of 77 of the study sample at percentage of 49.3%
acknowledge that there's report about the job at University of Dongola and
no. of 70 at the percentage of 44.9% see that the process of selection &

University of Dongola Journal for Scientific Research, 20" edition Junuary 2021



104

2021 - 5l Dol ool el el Yo el e

appointment at the University of Dongola done according to the laws and
acts and they follow the scientific and safe ways. The study recommended
that, there must be a usage of job description when the process of selection
and appointment takes place at the university of Dongola.

Keywords: Job Description, Selection & Appointment.
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The level of shame among high school students in the northern state of
Marwi - Sudan in the light of a gender variable
Abstract

This study aimed to identify the level of shyness among secondary
school students in Marwi, Sudan. The researchers adopted the descriptive
analytical method as a method for studying. The sample of the study
consisted of (150) male and female students from the secondary stage,
including (75) male and (75) male and female students. They were chosen by
stratified random sample. The scale that was used in this study was prepared
by researchers. It consists of (31) phrases that measure (3) dimensions (weak
personality, increased sensitivity, and the inability to establish social
relations. Data were analyzed by means of arithmetic averages, standard
deviations and (T) testing for one sample as well as for two independent
samples, The study showed that a higher-than-average level for secondary
school students in the level of feeling shy, as it turned out that females are

more shy than males. The study ended with a set of recommendations.
Key words: the level of shame: the city of Marwi.
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Abstract:
The study aimed that the jurisprudence of jurisprudence is the most accurate
and for the sake of forensic and that the knowledge of the building of Islamic
rulings when fundamentalists need what the jurist in his jurisprudence and
maqti in his forces and the judge in his rule in building many of the provisions
of the new downturns on them as the assets of our true religion clarity
comprehensiveness flexibility and the consideration of the counterpart and

the consideration of the work of boredom and these are some of the assets
upon which the provisions of the Islamic fundamentalists.
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Abstract
Truthful poetry is the one that expresses the conscience of its owner, and
depicts his own thoughts, making the listener or reader feel that the word has
a pulse that leads to his heart, so he possesses his feelings and senses and
conveys them to the dangers of his thought, so he feels his mother and his
hopes. Through this study, we can get to know some of the common
meanings of the meanings of the lamentation of the owners of the
lamentations in the majority of Arab poems that are circulated in lamentation
which the pre-Islamic is keen on, and then infer some examples of those
poems. | have chosen the descriptive and analytical approach in dealing with
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some of the poetic texts chosen from the book of the crowd to find out the
meanings of lamentation and present them in a way that highlights the poets
’suffering in the loss of their relatives, enumerating their virtues and good
qualities. The researcher recommends paying attention to the poetry of elegy
and including some poems in the course of the study because it contains
human and moral values represented in generosity, dream, courage, chastity
and charity for widows and orphans. Lamentation poems contain clear and
influential words in addition to the ease of their meanings without being
overwhelmed by the imagination. Most of these poems, we find, are related
to the days of the Arabs and the war facts that took place in them, so they
became a historical record or reference. The poems of lamentation in pre-
Islamic poetry were similar in their meanings, due to the participation of
poets in expressing the sincere human meanings of the connection of these
feelings and feelings with death and grief for the loved ones and their
separation, as well as the absence of these poems from kinship or standing on
the ruins due to the interest of the lamentations and his preoccupation with
his plight.

Key words: the connotations of lamentation - the population - al-Qurashi
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Abstract:

The problem of the research represents the role of the authorities in
operating the internal imported reports, and its effect on the governmental
performance in the governmental Units in Northern State. The problem
represents at the following question: Is the authorities’ operation for the
recommendations by the internal auditor affect the governmental
performance in the governmental Units?

The aim of the study in highlighting the role of the imported
recommendations by the internal auditors’ reports and its’ effect on the
governmental performance .

The researcher depended on the in deductive, deductive, descriptive
analytical and the historical method to follow the literature review.

Through examining the hypothesis, the researcher found out many results:
Top demonstration considers for internal auditors recommendations, The
internal auditor reports describes as an articulateness and publishes in cyclic
and suitable time , Reports auditor works to raise accountancy performance
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The study recommended that the internal auditor should be in the
governmental Units in the censorial role through evaluation of demonstrative

governmental performance.
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Abstract

Arabic language is distinguished other than all language, with richness and
variety in vocabularies, every word has its own meaning, usge according to
structure and cn text.

This research discussed opposed structure ospin the sentence of defecticve
verb, poetry of Hassan asamodel. In the first chapter discusseded precedence
and anticence the researcher concluded to: the meaning of defective verb is
due to time not action, suffientby nominative. The predicate of defective verb
has three cases, first: the preeventin of beingpreced to nominal sentena
defective verb. secondly: it may preceded by predicate of dective verb to
defective verb nominal sentence thirdly: the predicate can be between
subject. And defective verb nominal sentence. In the second chapter:
defective past verb

Is distinguished among its similiarcties, some times it was deleted alone, and
sometime with its defective past verb nominal sentence
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And it was deleted compulsorlay in some cases first. When it wasasentence
for(inn) (verily). Secondly: when inn (vercly) involved by vowels. Thirdly:
when the cause involved in the effect. Fourthly: when the preposition is
deleted but when the predicate is deleted the defective verb nominal sentence
not allowed to be delted also the predicate limitedly or concisely. But we
mention it phrase which include when defective past verb and its similarities
the syntax is change.
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Lithologic Differentiation and Metamorphic Grades Rocks of East and
West Nile River at Elsheriek Area — Nile River State — Sudan.
Dr. Ezzat Ahmed Hassan
Assistant professor, Faculty of Earth sciences and Mining, Dongola
University, Sudan.

Abstract

The present study was carried out around east and west River Nile
at Elsheriek area to differentiate the Lithological rock unites and correlating
the metamorphic facies to utilize the metamorphic grades prevailing in the
area. For this study rock samples were collected from different locations of
the study area for identification of the rock types using petrographic
microscope to examine thin sections.
The area consists of sheared metasidementry and metavolcanic rocks
including migmatitic grey and pink gneisses, schists and amphibolites facies
of Basement complexes. Generally these rock types are biotite-hornblende
gneiss, quartzitic muscovite garnet schist, granitic gneiss, meta andesite,
biotite metagranite, metabasaltic andesite, quartzfeldspathic metagranite,
brown and white marble, calc-mica schists, calc-silicate and basic — ultra
basic rocks intruded by syn and post magmatic intrusions of igneous rocks.
The Cretaceous Sandstone Formations lie unconformable on the Basement
Complexes, followed by Cainozoic Volcanic Rocks where are trachyte,
basalt. The quaternary deposits of loose sediments are covering these units.
The study indicates that the metamorphic grades are increasing from north to
south in East Bank of the River Nile (Keraf Shear Zone). However, the high
grade metamorphic rocks are in the west of the Nile in the Bayuda
Desert,while low — medium grade metamorphic rocks are reported in NE, SE
Bayuda.

Keywords: Lithologic unites, metamorphic grades, metasidementry,
metavolcanic.

aliiual)
Lyoall Claalsll Gy olydl dihie die Jall e Ley Bod Jsa duball sda cuypal
Laball JaY ikl 8 spmall Jeaill ey i Alsatid) cilinad) slaliasy lamiis
s Kol andll e ol paall pll o Capell dibide (Sl e cilisall pen

LAad) s gl Cale Uasll
ol Jalli [l Clalgal) b A gatia 418505 Agalie dnsns) Hsdua e kel Hsha ()5S
Dsiaall sda daley . ulal] sdual Culgad)) Gliauy Sblead) Gaslls galeyl) cusdlls
@il Cwlally Sl cunlall cud Sl cnilslly ol il sedl-catiall oo
Jsaiall cuthally Joaiall (BL iy 5 Jsatiall Sishall Cusignly Joatiall Cunal)y

University of Dongola Journal for Scientific Research, 20" edition Junuary 2021



2021 - 3l Syl ool e al Yoo anle e
AL paally dadl) lSlilly et Sl Sally Ganlly () alaglly Siils)
Sl g APl Aihall Hiall (e AN ALl (548
WS saa Wt Gl psaa o) @818 il Lol aal) @l ok
sl ASSaal) Sl sl Slaagll o sty (il CuS)) () sl
(S ol Bl Jail) Gpd agiall ) Ol (e olag Joadll daga of Auball a3 S5
Jsaill auigie — diaidiagsdual Glaalsd ae dasull & dall e (8 Joaill Alall ) paall
Al ) sy (@l Jlad

Acknowledgement

| am very grateful to the Geological Research Authority of Sudan for their
faithful cooperation and for the facilities they offered and thanks also
conducted to Alneelain University for thin sections work.
| would also like to thank Elshereik people for their help and support during
the course of the field work.
1. Introduction

The area investigated is located in the River Nile State of Northern

Sudan. It extends between longitudes 33 15' and 34'00'E and latitudes 18 15'
and 19°00' N, covering a total area about 5867 km? fig (1).
This area is divided to two unequal parts by the River Nile, The left bank of
the River is a part of Bayuda desert (east Bayuda ) which was studied by
many geologists, where as the right bank of the Nile is occupied by Keraf
shear zone and western part of Gabgabba terrain.
The geology of the study area is related to the geology of northern Sudan. It
is partially a part of the geology of the East Bayuda Desert west of the Nile
and southern Keraf shear zone east of the Nile.
This work is based on the fieldwork and previous studies to link and correlate
the very complicated geology east and west of the River Nile in a unified
detailed geologic map. The whole area is underlain by metamorphosed
basement of metasedimentary group called Rahaba Series which belong to
Bayuda Formation comprised of peletic and semipeletic gneisses, schists,
marbles and calcareous rocks all of amphibolite facies. These are intruded by
non — orogenic alkaline ring complexes and dyke swarms and are
unconformably covered by Paleozoic, Mesozoic and Cenozoic sediments.
The metasediments associated with pegmatites and quartz veins occur all
over the whole area.
Generally, rocks of in Elsheriek area are highly deformed with more than
one phase of deformations. They include gneisses, amphibolites, marble and
different types of greenschist assemblages, resulted by volcano — sedimentary
rocks. All were affected by multi phase of deformations (Almond and
Ahmed, 1987); (Abd Elsalam and et al. 1998).
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Structurally the area was subjected to three ductile phases of folding reaching
the amphibolite facies of the regional metamorphism.

The lithostratigraphic units of east Bayuda desert - southern Keraf shear zone
based on the previous studies in N and NE Sudan (Barth and Meinhold, 1979
- iralic 1988 - Abd Elrahman, 1993 - Denkler, 1994- Stern, iralic.1993 -
David, 2013) and field observations

Bavuda desert

Legend
-+ Rail way line Asphaltic road Wadi Avor Nite

Fig (1): Location map of the study area.
2. Objectives of the study
The purposes of this study are to:
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o Differentiate between the lithostratigraphic unites.
o Compare the metamorphic grades of East and West Nile River at
the study area.
3. Methodology
To achieve the objectives of the study the following methods were adopted:
Field work:
e Reviewing of the literatures on the study area of regional
geology.
e Geologic field work in which, rock samples were collected for
investigations.
e  GPS field measurements.
e Geological surveys and mapping of surface rock outcrops.

e Boring.
e Sampling.
Laboratory work:

e Laboratory tests: Petrography thin sections
4. Results and Discussion
4.1. Regional Geology:

The area is formed of Precambrian metasediments of basement complex.
The lithologic units of the area are composed of different types of rocks with
sharp boundaries each indicate its main genetic origin.

These are different types of schists, biotite gneisses, garntiferus biotite
schists, marbles, muscovite plagioclase - sericites schist, hornblende - epidote
schists, chlorite - quartz schists, slate etc, all metamorphosed in amphibolite
facies. These formations which were folded and faulted make moderate to
low relief and undulating topography with different types of intrusive rocks.
The most dominant intrusive rocks in these metasediments were granitic
masses, basaltic and gabbroic, acidic dykes; pegmatites and quartz veins.

The lithological units from older to younger (Fig 2) are:

4.1.1. Older rocks of Precambrian Basement Complex units
(metasedimentary and metavolcanic):

Regionally the area is mainly underlain by amphibolite facies, consisting
Precambrian metasediment and metavolcanic rocks which include:

- Gneisses and migmatites: occupying the lower most stratigraphic

level. They were poly deformed and are in the upper amphibolite

metamorphism (Vail, 1988 — Abd Elsalam and Stern, 1998).

- Low - High grade supracrustal metasediments: the high grade

gneisses are biotite —garnet schist, calc —silicate, quartzo — feldspathic

gneiss, metapelite, marbles and quartzite, all in amphibolite facies (Vail,

1979 - Barth and Meinhold, 1979 - Dawoud, 1980 - Ries, 1985 ), ( Fig.2).

The low grade metamorphic rocks (carbonate rich) covers more than 60%

of the total surface area of the Nubian shield, trending N- S. They are
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tectonically emplaced over the high grade rocks (Ries, 1985 - Almond and
Ahmed, 1987 - Abd Elrahman, 1993). This unit is located in the
southeastern part of the Bayuda Desert between Wadi Kurmut and Wadi
Abu Haraz (SW of the study area — W-SW Alabiydia). They are
characterized by intensive shearing and deformation and are always
associated with volcanic and volcaniclastic materials that suggest
formation in turbidity environment (Balio. T, Schandelmeier. H and Stern.
R. F, 2003). The area is differentiated into Kurmut, Rahaba, Absol Series
occupying the area from Abu Hamed to south Elshereik up to Dam Eltor
shear zone (Fig.2).
- Metasedimentary - Metavolcanic sequences: In SE Bayuda desert,
Dam Eltor and east of Nile (Elshereik area) the volcano - sedimentary
rocks: rhyolite, andesite and basalt are intercalated with volcaniclastic
sedimentary units, which appear as dark and grey patches respectively.
- Basic — Ultra basic rocks: They comprise a variety of rock types:
peridotites, pyroxenites and layered gabbros (Ali, 2005) outcrops at Jebel
Qurun complex (east boundary of the geologic map, Fig. 2).
- Magmatic rocks: These igneous rocks are in the form of ring
complex, dyke swarms and pegmatite and quartz veins of Syn - and post -
orogenic intrusions on the bases of the emplacement time (Vail, 1983);
(Ries, 1985); (Harmsetal, 1990, 1994).
4.1.2. Cretaceous — Tertiary Sandstone Sediments:
The Cretaceous Sandstone Formations are scattered in both east and west of
the Nile, composed of arenaceous beds, cross bedded with pebbles
conglomerates, sandstones, sandy mudstones, siltstones and mudstones and
calcareous and ferruginous horizons are common, that rest uncomfortably on
the Precambrian basement. This Formation probably Cretaceous (Whiteman,
1971); (Vail, 1978).
4.1.3. Cainozoic Volcanic Rocks (trachyte, basalt):
In east and north central Sudan (Bayuda terraine) whose rocks were
described by (Vail, 1971, 1973 - ELRabaa, 1976 - Almond, 1977 - Barth and
Meinhold, 1979 - Dawoud, 1980) occur as flows and plugs of the trachyte,
basalt, tephrite, phonolephrite, latites and phonolite.
4.1.4. Younger deposits Quaternary and recent loose sediments (clay,
silt, sand and gravel):
The quaternary deposits as superficial dark grey soil in the plains, reddish
loamy sand in Khors and Wadis as well as debris and talus fans at the
pediments of steeper slopes and scarps cover part of the Bayuda desert. They
include gravels, sands, clay, sandy clay and silt. Around the River Nile banks
deposits of alluvial materials forming very thick accumulation mainly of dark
clays and clayey silt with fine grained sands.
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Fig (2): Geological map of the study area compiled from source maps:

(Meinhold and Barth, 1979 - Bailo, 2000 - Berber sheet (Mohamed - Ibrahim, 2005)
Ali, 2005 - Hag Elkhidir, 2006).
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Fig (3): Regional Over-view Arc GIS Geological map of the locations of areas
(A,B,C,D,E,F,G), Modified after (David, 2013).

A: Absol Area, B: Southern Keraf Shear Zone area- Northern sector ,C:
Azuma-El Shereikh area ,D: Dam EIl Tor area ,E: Southern Keraf Shear Zone
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area- Central sector ,F: Southern Keraf Shear Zone area- Southern sector ,G:
Wadi Singer-Hagagia area .
4.2. Detailed Geology of the study area (central-eastern Bayuda Desert
and Southern Keraf Shear Zone):
For a detailed understanding of the geology and structure of this area, it is
divided into:
4.2.1. Absol Area
However, the dominant rocks southeast of Absol are biotite gneiss and
biotite-hornblende gneiss, which were identified mainly in the field. The
Absol-type granite was not studied but it is reported to be granodioritic and
intruded at 9009 Ma (Kdster et al. 2008). Regional correlation from satellite
imagery indicates a continuity and connection between the quartzitic
muscovite garnet schist at southwest the Absol area and that south in Kurmut
Terrain (Fig. 3). Metasedimentary rocks in the area are (gneisses and schists).
Petrographically, thin sections samples (plate 1ab) show that the
mineralogical composition are quartz predominates, feldspars alkali
(orthoclase) and sodic plagioclase, muscovite, biotite, amphibole
(hornblende). It is medium to coarse grained texture, quartz grains of angular
edges and wavy extinction. Muscovite shows some alteration to kaoline,
biotite is foliated and plagioclase is elongated and angular in shape, granitic
gneiss rock.
Meta-andesite medium to fine grained rock occurs south of Absol). Minerals
of the meta andesite include amphibole, orthoclase, garnet, some plagioclase
and quartz (Plate 2a, b). Opaque oxide is present. The accessory minerals are
zircon with rare rutile.

Plate (la) Gramtlc gneiss- polarlzer out. Plate (1b): Granitic gneiss
shows cracks-in quartz grains-polarizer in.
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Plate (2 (a) and (b)): Micrograph of meta-andesite. (a) Plain polarized light and (b)
Cross-nicols. Garnet is light brown and black in both plates respectively within fine-
grained amphibole, plagioclase, quartz and garnet.

4.2.2. Azuma-El Sheriek area:

The Azuma-El Shereikh area is bordered in the northwest by the Rahaba
Series and in the southeast by the volcano-sedimentary and ophiolitic island-
arc assemblages of the Arabian-Nubian Shield (Fig. 3). The rocks at the
Azuma-El Shereikh area are multiply folded and this area represents an
interference fold pattern with rock distribution controlled by their position in
the synclinal or anticlinal part of the folds (Fig. 3). Major intrusive rocks
(biotite metagranite, medium-grained metagranite and granodiorite) represent
in most cases the eroded cores of F3 folds. A minor mylonitized meta-quartz-
monzonite dyke occurs at the southeastern part of the area (David, 2013).
Metasedimentry amphibolites rocks associated with metavolcanic, grayish,
foliations are abundant and trending N45°E, plate (3).

Plate (3): Foliated grayish amphibolite schist, East bank.

University of Dongola Journal for Scientific Research, 20" edition Junuary 2021



10

2021 - 3l Supilsod) el Ve anle de

The Quartzitic muscovite garnet schist (plate 4a,b) occurs south of Azuma
fold. It is coarse to medium-grained and composed of muscovite, quartz,
garnet and plagioclase (albite). There is an alternating layering of medium-
grained muscovite-quartz-garnet with coarse-grained plagioclase and
orthoclase.

Biotite-garnet schist (plate 5a,b) is medium to coarse-grained with large
garnet porphyroblast in medium-ground-mass of biotite, quartz and
muscovite. The rock is sheared. Many zircon inclusions are found in biotite.

.".

Plate (4a,b): Micrographs of quartzitic muscovitehgérne't schist. (a) .Plagioclase,
orthoclase and quartz under crossed-nicols and (b) garnet crystals under plain
polarized light.

Plate (5a b) Mlcrographs of biotite garnet schist. (a) Sheared garnet in plaln
polarized light, (b) micro-shear zone with fine muscovite and quartz crystals
surrounded by coarse biotite in crossed-nicols.

4.2.3. Dam EIl Tor area

The porphyroblastic quartzfeldspathic metagranite occurs north of Dam El
Tor FTB and extends southwest where it is associated with migmatites, pods
of migmatite are widely distributed. Faulted pyroxenite is associated with a
fault in the area. The porphyroblastic biotite-muscovite metagranite forms
NE elongated pluton surrounded by the migmatite series and intruded by the
Phanerozoic igneous complex.This structure forms the core of Bayuda domal
structure and is probably part of the centre of the Bayuda uplift. The meta-
monzo-diorite forms a small dyke north of Dam EIl Tor FTB associated with
small slices of serpentinite and cumulate metagabbro, which are likely
disrupted ophiolite.
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Petrography thin sections of the gneisses are biotite muscovite gneiss,
composed of orthoclase, quartz, biotite, muscovite with minor plagioclase
and microcline (Plate 6a&Db) lies southeast of Dam EI Tor FTB granitic
gneiss cutting by rhyolite dyke is abundance (plate 7). It is coarse to medium-
grained and pinkish in colour. The orthoclase and plagioclase form coarse-

grained clusters in a medium to fine-grained groundmass.
[ T P p A By LT
K g “ : . ». * v g

» : o -

Plate (6 a&b): Micrographs of biotite-muscovite gneiss. (a) Biotite flakes (dark in
plane polarized light) and (b) orthoclase, quartz and muscovite (coloured) in crossed
nicols of plate (a).

The Cumulate metagabbro rock is found north of central Dam El Tor FTB.
The layered metagabbro occurs south of and within Dam EI Tor FTB as well
as in El Shereikh area interfolded with marble. The Metabasaltic Andesite
south of central Dam El Tor FTB and at El Shereikh area is reported.

4.2.4. Wadi Singair-Hagagia area

The Wadi Singer-Hagagia area is the central part of the Kurmut Terrain and
has been described as high-grade metasediment of Kurmut Series that include
quartzites, quartzite-schists, paragneisses, mica schists, graphite schists, calc-
mica schists, calc-silicate, marbles, layered metagabbro, metabasaltic
andesite with intrusion of metavolcanic rocks in epicontinental shelf (Barth
and Meinhold, 1979), (Fig. 3).

These rocks have been thought to conformably overlie the Rahaba Series
rocks (Barth and Meinhold, 1979). However, the Rahaba Series rocks are
currently considered the oldest remobilized cratonic crust of the Saharan
University of Dongola Journal for Scientific Research, 20" edition Junuary 2021
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Metacraton (Kuster and Ligeois, 2001- Abd Elsalam,et al. 2002- Kster, et al.
2008, this study). Using remote sensing techniques and field mapping in the
current study, the contact relationship of rock units around Wadi Singer and
Hagagia are updated.

Marbles are widely distributed, they occur as white and Brown marble
encountered southwest and east of Nabati central and east of Dam EIl Tor and
El Shereikh area (Plate 8). They are coarse-grained composed of calcite with
minor dolomite (Plate 9a). A layer of amphibole, garnet, plagioclase, quartz
and titanite is intercalated, possibly an interbeded basic volcanic layer.
Another brown marble occurs northeast of Dam EI Tor. It is medium-grained
in texture composed of calcite, actinolite and dolomite (Plate 9b).

Plate (9(a,b)): Micrographs of brown marble under crossed-nicols; (a) calcite and
dolomite and (b) actinolite crystal associated with calcite.

4.2.5. Southern Keraf Shear Zone area

Southern Keraf Shear Zone runs from Amaki area SSE for 100 km before
bending to the SSW below Um Arifeiba volcanic field where it disappears
below sedimentary cover (Fig. 3). Because of this long covered distance, the
southern Keraf Shear Zone has been divided into three parts: the northern
sector (Fig. 3), the central sector (Fig. 3) and southern sector (Fig. 3). Rock
units variation along the length of Southern Keraf are described for each part.
4.2.5.1. Northern sector
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The northern sector is the continuation of Abu Dis Shear Zone which extends
from Abu Hamed through the eastern flank of Amaki Series (Fig.3). (Bailo,
2000) studied this part. In the current study, regional work was also
conducted to correlate the rock units and structures east of Abu Dis Shear
Zone and those wests along Dam El Tor FTB. Most of the rock units on the
western part of Abu Dis Shear Zone have already been described under the
section of Azuma-El Shereikh area. The dominant rocks are biotite
metagranite and associated granodiorite and meta-quartz-monzonite, which
are highly mylonitized. Pyroxenite, metagabbro and metabasalt are probably
dismembered ophiolitic melange infolded with the metasediments (muscovite
gneiss, quartzitic muscovite garnet schist, chlorite mica schist, white and
brown marbles). Association of amphibolite gneiss was observed in the field
greyish black or dark grey, boulders shape, fractures are common with 2sets
and rocks are dipping N 50° E, (plate 10). These rocks cross west of the Nile
and concentrate along Absol and Abu Hamed area mainly structurally
distributed. On the eastern side of Abu Dis Shear, the biotite metagranite,
brown marble and metabasalt register a continuity of NE F3 fold trend of
Dam El Tor FTB. The metabasalt also shows a tight N-S-oriented F5 fold
related to E-W shortening between Gabgaba and Bayuda Terrain. The Amaki
Series is considered to represent molasse-type sedimentation of the last
orogenic phase in the Nubian Shield formed in a pull-apart basin (El Rabaa,
1976 - Dawoud, 1980 - Ries, et al.1985).

Plate (10): Amphibolite gneiss, northern sector of southern Keraf shear zone.East
bank

4.2.5.2. Central sector

The central sector lies around the Fifth Cataract (Fig. 3). On the western side
of the Nile, Kurmut Terrain (Series) rocks are characterized by medium-
grained and biotite metagranite with the associated metasediments and
metabasalt. The metasediments is amphibolites gneiss mainly with minor
amphibolites schist characterized by foliations (Plate 11). The post-
collisional granitoid pluton of Nabati intruded these rocks. The quartzitic
musovite schist, white marble, metabasalt and syn-tectonic granite occupy
the core of a fold. A low angle Fifth Cataract Thrust Fold defines the
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boundary of biotite metagranite and granodiorite to the eastern Abu Harik
Terrain and the western Kurmut Terrain (Dawoud, 1980 - Bailo, 2000 -
David, 2013). The brown marble and quartzfeldspathic gneiss are folded
along NE F3 and N-S F5 fold axis. Keraf Shear Zone is defined here by a
narrow Fifth Cataract Stretch characterized by silicified ridges of brown
marble and mylonitized syn-tectonic granite, granodiorite and biotite
metagranite. Nubian Sandstone covers both eastern and western part of the
Nile south of tﬁe Fifth Cataract Stretch.

Plate (11): Amphibolite gneiss with foliated amphibolites schist, central sector of
southern Keraf Shear Zone, West bank.

4.2.5.3. Southern sector

The southern sector north of Um Arifeiba volcanic trends N-S, then swings to
SSW south of the volcanic (Fig. 3). Calc-silicate and metabasalt defines the
north and mylonite the southern part. The Kurmut Terrain rocks are dominant
on the western side of the Shear Zone while Abu Harik biotite metagranite on
the eastern side. The biotite muscovite gneiss covered the whole area. Barth
and Meinhold (1979) reported the contact between the two Terrains to be an
imbricate zone. NS F5 fold pattern is exhibited by quartzitic muscovite schist
(plate 12), brown marble and metabasalt north of the volcanic with F4 E-W
folds on its western part (David,2013). NE trending F3 fold axial trace is
prominent south of the Um Arifeiba volcanic. Metagranite of medium
grained intruded the assemblage. Ali (2005) correlated the mafic and
ultramafic rocks in this area to those at the Nakasib Shear Zone.

of southern Keraf Shear Zone, West bank.
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4.3. Economic importance:
Geological studies yielded some economic mineral occurrences at the study
area. Mica occurrences are one of the characteristic minerals which scattered
in many areas. It has different sizes (small to large) with great amounts.
Another mineral occurrence is the marbles, widely distributed, white and
Brown in colour. They are pure calcite in composition. White marble is
predominate and providing the raw material for Atbra cement. Gold
extraction is the main economic mineral at the present time east of the Nile
(Gabgaba Terrain).
5. Conclusions
The outcome of the results in addition to the pervious geological work and
present field  geology, interpreted the geology and tectonic setting of the
site.
- Most of the study area is underlain by metavolcanic and
metasediment rocks of Precambrian age (amphibolites schist and
granitic gneiss).The cretaceous Sandstone is wide spread in the
northern and southern part of the study area. Red quartz gravel cap the
low lying amphibolites schist in some parts.
- The stratigraphic viability of the Absol series has yet to be
verified, the rock series of Kurmut, Rahaba and Absol are regarded to
be the geosynclinal of Bayuda Formation.
- The metavolcanic rocks (amphibolites) were formed under low -
grade amphibolites facies conditions in the east bank of the Nile and of
high grade faces in the west bank.
- The metavolcano-sedimentary rocks have been interpreted as
turbidites being deposited in an oceanic environment. These rocks were
subjected to multi phases of successive deformation and
metamorphism, according to the recent dating of these rocks in Wadi
Kurmut SE of Bauyda desert ( 806 Ma ) it is a juvenile Neoproterozoic
rocks. The continuation of the juvenile pan - African crust west of the
Nile was indicated probably by generated the ophiolitic and
metavolcanic rocks in arc basin.
- The syn- tectonic granites which are found east and west of the
Nile (biotite - muscovite - granite and biotite - foliated granite) are
considered to be calc - alkaline association of volcanic arc proposed
subduction environment.
- The carbonate — rich and silicate turibidites and pelagic
sediments dominated in Keraf shear zone gives strong evidence for a
deposition in an aqueous margin to the eastern bank of the Nile craton
.The high - grade metamorphic rocks are mainly reported in the west
part of the Nile and in southern sector of Keraf shear zone, this shows
the variation in the metamorphic conditions from N to S leading to
different crustal horizons with great crustal thickness.
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- The metavolcanic rocks (amphibolites) were formed under low -
grade amphibolites facies conditions in the east bank of the Nile and of
high grade faces in the west bank.
- The high - grade metamorphic rocks which are mainly reported
in the west part of the Nile and in southern sector of Keraf shear zone
shows the variation in the metamorphic conditions from N to S leading
to different crustal horizons with great crustal thickness.
- It is believe that the high grade metasediments belongs to the
high grade gneisses and migmatites and they have been placed in their
present stratigraphic level by younger tectonic activities. The low
grade metamorphic rocks are tectonically emplaced over the high
grade rocks, Nappe structure of the low grade metasediments have
been transported from the east and over thrusted on the high grade
gneiss to the west. The high to medium grade gneiss in the central and
southern sectors are similar to the high grade metamorphic rocks to the
west of the Nile in the Bayuda.
- The dominance of the high grade metamorphic rocks in the
south characteristic east part of the Nile from south Abu Hamid to
south of Elshereik till Berber, metamorphic grade increasing from
northern sector to southern sector.
- The Dam ElI Tor FTB can be interpreted as high-grade
supracrustal rocks (dominantly garnet- and kyanite schist) thrust SE
over low-grade, greenschist facies volcanosedimentary rocks, found
that this thrust is partially decorated by talc-carbonate rocks.
- In the study area, the syn-tectonic granites associated with the
low - medium grade metavolcanic - sedimentary sequence acidic to
intermediate in composition.
- The post - orogenic intrusion are pinkish granites scattered in
Bayuda desert as ring dykes, batholiths and small stocks which can be
correlated with the similar younger granite ring complexes in NE
Sudan for example Sabaloka complexes of 383+14 Ma.
- Economic mineral occurrences such as gold, mica and marble
are prevailing as a source of increasing the country income and
offering hard currency.
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Abstract

Atherosclerosis is a chronic inflammation of arteries with progressive
occlusion leading to coronary artery disease, stroke and peripheral vascular
disease. Many risk factors are implicated. Atherosclerotic cardiovascular
disease is the leading cause of death causing 17.9 million deaths every year.
The objective of this cross-sectional community based study was to
determine the prevalence of some cardiovascular risk factors among diabetic
and non-diabetic adult population of Al-Khannag Village, Northern State,
Sudan.430 participants were recruited in November 2016 with 53.3% males,
58.6% from Arakeiyeen tribe and 34.2% diabetic. The study revealed high
prevalence of cardiovascular risk factors especially among diabetics. Most of
diabetics (82%) were uncontrolled. Health education and further studies are
recommended.
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Introduction :

Atherosclerosis is a complex inflammatory process characterized by the
accumulation of lipids, macrophages and smooth muscle cells in the intimal
layer of medium-sized and large arteries such as the coronary arteries,
cerebral arteries, iliac arteries, femoral arteries, and the aorta leading to the
development of coronary heart disease, stroke, and peripheral arterial disease
(Camm and Bunce, 2012). It begins in childhood with intimal deposition of

cholesterol ending up with formation of atheromatous plaques. These lesions
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increase gradually, leading to progressive narrowing of the lumen of the
artery leading to reduced blood flow in adult life. Rupture of the plaque leads
to thrombus formation and complete occlusion of the lumen of the vessel.
The exact cause of atherosclerosis is not known but many factors trigger the
process including mechanical shear stresses, biochemical factors,
immunological factors, genetic factors and inflammation (Camm and Bunce,
2012). There are many risk factors for atherosclerosis that are divided into
modifiable and nonmodifiable factors. The common modifiable factors,
which can be modified by changes in lifestyle or by drugs, include obesity,
diabetes mellitus, hypertension, hyperlipidemia, tobacco use, insulin
resistance and lack of exercise. Advanced age, male gender and family
history are the common nonmaodifiable risk factors. Other risk factors include
dietary factors, excess alcohol, personality traits, genetic factors, hemostatic
factors and social deprivation (Newby and Grubb, 2018)

About 17.9 million people die each year with atherosclerotic cardiovascular
disease (ASCVD) which accounts for 31% of total deaths and thus making
ASCVD the number one cause of death globally, about 75% of ASCVD
related deaths occur in low- and middle-income countries (WHO Fact Sheet,
2017). Cardiovascular disease is the major cause of mortality in type 2
diabetic patients, accounting for 58% of all deaths (Kalofoutis et al, 2007).
The aim of this study is to determine the prevalence of some cardiovascular
risk factors among adult diabetic and non-diabetic rural population of Al-
Khannag Village, Northern State, Sudan which had high rates of
hyperglycemia in diabetic as well as non-diabetic population as revealed in a
previous study on the same population (Abdelaziz et al 2018).

Patients and Methods :

A cross sectional community-based study was carried out in Al-Khannag
village, which is located about 5 kilometers south of Dongola, the capital of
the Northern State, Sudan. The total population of the Northern State was
estimated as 699065 with 49.4% females (5th Sudan Census, 2008). The
population of Al-Khannag was about 3000 with a predominant Arakeiyeen
ethnic group (65%). The study was conducted on November, 2016. Ethical
approval was obtained from the Ethics Committee of the State Ministry of
Health and informed consent was taken from each participant. The village
population was invited to participate in this study by attending the free clinic
days at the local health center as part of the world diabetes day event carried
out by the Northern State diabetes program and Dongola Diabetic Center. A
sample of 430 was selected from those who agreed to come to the village’s
health center. After explaining the study and taking informed consents,
demographic data, past history or family history of DM or hypertension as
well as smoking habits, snuff use and regular exercise were obtained from the
participants by a structured pretested questionnaire.
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The weight (with light clothes) and height (without shoes) of the participants
were measured and the body mass index (BMI), defined as the weight in
kilograms divided by the square of the height in meters (kg/m2) was
calculated. The World Health Organization (WHO) classification for obesity
was used for this study as follows: BMI less than 18.5 indicates underweight,
BMI of 18.5-<25 indicates normal weight, BMI of 25-<30 indicates
overweight and BMI of 30 or more indicates obesity (WHO Technical Report
Series, 2000).

The arterial blood pressure (BP) was measured using mercury
sphygmomanometers. Three consecutive BP measurements with about one
minute apart were taken from the right arm while the participant is sitting
comfortably with the arm on the table and the sphygmomanometer, the cuff
and the arm at the level of the heart and the mean blood pressure was
estimated. The BP classification of the Joint National Committee on
Prevention, Detection, Evaluation, and Treatment of High Blood Pressure
(JNC-7) was used for this study (Chobanian et al, 2003). Participants with
mean BP of 140/90 mm/Hg or more were considered as either having
uncontrolled hypertension if they were known hypertensive or newly
discovered hypertension if they were not known hypertensive. Non-
hypertensive participants with BP of less than 120/80 were considered to
have a normal blood pressure while those with a BP of 120-139/80-89 were
considered as having prehypertension. Controlled hypertension was defined
as a BP of less than 140/90 in known hypertensive participants.

Capillary blood was obtained by a finger puncture under aseptic conditions to
measure random blood glucose using a portable electronic glucose monitor
(CERA-CHEK1070®, Ceragem Medisys,Korea). Random capillary blood
glucose (RCBG) of 140 mg/dl (7.8 mmol/L) or more was considered
abnormal, indicating uncontrolled diabetes in diabetic participants. Non-
diabetic participants with abnormal RCBG were considered as having either
pre-diabetes or diabetes and were advised to perform oral glucose tolerance
test at the diabetic center.

The data was analyzed using the IBM SPSS Statistics software (version 24.0
from Armonk, NY: IBM Corp, USA). Results were shown as percentages. A
p-value < .05 was considered statistically significant.

Results :

The total number of participants was 430 with 225 (52.3%) males, 252
(58.6%) from Arakeiyeen tribe and 147 (34.2%) diabetics. Overweight and
obesity were found in 30.2% and 41.2% of the participants respectively.
Normal blood pressure was found in 28.8% of the participants while
prehypertension and hypertension were detected in 44.2% and 27%
respectively.

Table 1 shows the demographic characteristics of the participants. The table
shows significant difference between diabetics and non-diabetics with regard
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to age, gender, tribe, occupation, education, marital status, social status,
family history and smoking. There is no significant difference between the
two groups regarding social status, snuff use and lack of exercise.

Table 1: Demographic characteristics of the study population from Al-
Khannag village, North Sudan.

23

Variables Total Diabetic Non-diabetic ~ P.value
(430) n(%) (147) n(%) (283) n(%)

Age

<40 years 192(44.6) 23(15.7) 169(59.7) <.00001
40-<60 years 171(39.8) 74(50.3) 97(34.3)

>60 years 67(15.6) 50(34.0) 17(6.0)
Gender

Male 225(52.3) 55(37.4) 170(60.1) <.00001
Female 205(47.7) 92(62.6) 113(39.9)
Tribe

Arakeyeen 252(58.6) 98(66.7) 154(54.4) 014
Others 178(41.4) 49(33.3) 129(45.6)
Occupation

Farmers 59(13.7) 14(9.5) 45(15.9) .009
Labourers 322(74.9) 123(83.7) 199(70.3)

Employees 49(11.4) 10(6.8) 39(13.8)
Education

Iliterate 144(33.5) 70(47.6) 74(26.2) <.00001
Pre-university 231(53.7) 73(49.7) 158(55.8)

University & above 55(12.8) 4(2.7) 51(18.0)
Marital status

Not married 88(20.5) 9(6.1) 79(27.9) <.00001
Married 342(79.5) 138(93.9) 204(72.1)

Marital status
Social status

Poor or supported 16(3.7) 8(5.4) 7(2.5) 112
Not poor 414(96.3) 139(94.6) 276(97.5)

Family History

No HTN or DM 60(13.9) 12(8.2) 48(17.0) .0009
HTN 31(7.2) 4(2.7) 27(9.5)

DM 128(29.8) 55(37.4) 73(25.8)

Both HTN & DM 211(49.1) 76(51.7) 135(47.7)

Smoking

Yes 78(18.1) 17(11.6) 61(21.6) <.01
No 352(81.9) 130(88.4) 222(78.4)

Snuff

Yes 131(30.5) 36(24.5) 95(33.6) .052
No 299(69.5) 111(75.5) 188(66.4)

Exercise

Yes 78(18.1) 27(18.4) 51(18.0) .929
No 352(81.9) 120(81.6) 232(82.0)
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Figure 1 shows the BMI classes among diabetics and non-diabetics. The
prevalence of obesity was 47.6% among diabetics and 37.8% among non-
diabetics (p= .03). Overweight was also more common among diabetics
compared to non-diabetic participants.

Figure 1: Body Mass Index distribution of the adult diabetic and non-diabetic
population from Al-Khannag village, North Sudan

Figure 2 demonstrates the distribution of normal BP, prehypertension and
hypertension among the study population. Hypertension, whether newly
discovered, controlled or uncontrolled was significantly more common in
diabetics than non-diabetics (p<.00001) while prehypertension was more
common among non-diabetics.

Figure 2: Distribution of normal blood pressure, prehypertension and
hypertension among the diabetic and non-diabetic study population from Al-
Khannag.

Key: BP= Blood Pressure, HTN= Hypertension

Figure 3 shows RCBG levels in the study group. Abnormal RCBG
(>140mg/dl) was significantly more common among diabetics compared to
non-diabetic participants (P<.00001).

Figure 3. Random capillary blood glucose levels in the diabetic and non-
diabetic population from Al-Khannag village.

Key: RCBG = Random capillary blood glucose

Discussion

Our Study showed a high prevalence of modifiable cardiovascular risk
factors, including obesity, hypertension, hyperglycemia, lack of exercise and
tobacco wuse, among the participants. Obesity, hypertension and
hyperglycemia were significantly more common among diabetic participants,
which increase the risk of cardiovascular disease (CVD) because DM alone
more than doubles the risk of CVVD and co-existence of other cardiovascular
risk factors increases the risk of CVD to very high levels (Laakso, 2010).
Hyperglycemia is considered as an independent risk factor for ASCVD even
before the development of DM as seen in people with impaired glucose
tolerance and impaired fasting glucose (Pistrosch et al, 2011).Tobacco use
and lack of exercise were more common among non-diabetic participants but
the difference was not significant with regards to snuff use and lack of
exercise. Snuff use was more common than smoking in our study (30.5% and
18.1% respectively) which may be attributed to the low price and availability
of snuff compared to cigarettes. The prevalence rates of both types of tobacco
are high compared to data from Sudan in 2015 (Tobacco Atlas, 2015). The
importance of these risk factors comes from the fact that they can be
corrected by lifestyle modification or medications which can reduce the
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prevalence of CVD. Considering the nonmodifiable risk factors; old age (60
years or more) was significantly more common among diabetics whereas
male gender was more common among non-diabetics.

Compared to a previous study in Sudan (Suliman, 2011), the prevalence of
hypertension as well combined prevalence of both overweight and obesity
were high. The prevalence of hypertension in the above mentioned study was
23.6% compared to 27% in our study whereas the prevalence of overweight
and obesity was 53.9 compared to 73.4% in our study.

Compared to a previous study in Benin (Houehanou et al, 2015), the
prevalence of hypertension was almost similar (27% vs. 27.5%) but our study
showed high prevalence rates of both obesity and smoking (41.2% vs. 5.9%
and 18% vs. 4.3% respectively). Compared to our study, higher prevalence of
both hypertension (35.7%) and obesity (52.2%) were recorded from Nigeria
(Oguoma et al, 2015).

Prehypertension is also associated with increased risk of ASCVD with a
relative risk of 1.50 for coronary heart disease and of 1.71 for stroke (Huang
et al, 2013) and 44.2% of our study group had prehypertension. Data from
observational studies indicate that death from ischemic heart disease and
stroke increases progressively and linearly from BP levels as low as 115/75,
every increase of 20mmHg of systolic BP or 10mmHg of diastolic BP
doubles the risk of death from both ischemic heart disease and stroke
(Chobanian et al, 2003).

This study has many limitations; it involves one village and the participants
were not selected randomly and it does not include urban population which
makes generalization of the results difficult. The study does not include lipid
profile, which is an important modifiable risk factor for ASCVD. This is due
to the high cost of lipid profile testing and because most of the participants
were not fasting at the time of data collection as fasting is important to test
lipid profile.

Conclusion

Atherosclerotic cardiovascular risk factors are common among adults of Al-
Khannag village; diabetics seem to have a significant increase in most of the
modifiable factors and some nonmodifiable factors. Most (82%) of the
diabetics have uncontrolled DM as evidenced by high levels of RCBG.
Recommendations

Health education to prevent and control cardiovascular risk factors at the
community level is highly recommended. Diabetic patients need to have
regular follow up and advise on dietary control, compliance to treatment and
search for complications including cardiovascular diseases. Large-scale
community based studies including rural and urban population to determine
all cardiovascular risk factors are recommended.
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Dr. Abdelrahim Mohamed Sid Ahmed
Assistant professor Faculty of Agricultural Sciences, University of Dongola,
Dongola, Sudan.

Abstract: A field study was conducted on sunflower crop (Helianthus
annuus L.) hybrid hysun33at Faculty of Agricultural Science Farm,
University of Dongola, Northern State in two summer season (2011, 2012)
by using different irrigation water levels (L00%ET., 85%ET. and 75%ET.) to
study the sensitivity of the crop and soil moisture content to deficit irrigation

under Dongola area condition.

A two-year field experiment was carried out using randomize complete block
design with four replications. Recognized standard methods was used for
assessing yield, vegetative, soil and field water regimes. Results can be
summarizing as follows:

Significant differences (P<0.05) in yields were obtained at 100%ET.
irrigation water levels. This indicates the sensitivity of the crop to water
stress. The number of seed per head was not affected by water stress.
Sunflower is well known for its empty seeds problem. 100% ET. irrigation
water level showed no improvement in the reduction of the number of empty
seeds, but, on the reverse the number of empty increased. This implies that
the number of empty seeds phenomenon is associated with level of irrigation
at a certain growth stages of the crop life duration. Full 100%ET. should be
given to the crop to get maximum yield. Empty seeds should be studied
under different deficit irrigation levels at mid stage of crop growth.
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Introduction:

Historically, cultivation of sunflower began in Arizona and Mexico about
3000 B.C. (Putt, 1997). In the 18th century, sunflower was introduced in The
Soviet Union as an ornamental plant but in 1779 in the proceeding of Russian
academy the first suggestion of extracting oil from sunflower seeds was
recorded Gundaev, (1971).

The properties of the soils in the Sudan are suitable for commercial
production of sunflower. Recently sunflower has gained greater importance
in the Northern State as a promising alternative crop during summer season.
The crop has become an important crop for both farmers and consumers, it
fits well in the local cropping system and is considered one of the most
important potential cash crop in Sudan, grown as both winter and summer
crop. Fabrizzi, (2005) and Osunbitan, (2005).

Crop water requirement (ETc¢) is defined as the depth of water needed to
meet the water loss through evapotranspiration of a disease free crop growing
in large fields under non-restricting soil conditions, including soil water and
fertility and achieving full production potential under the given growing
environment FAO, (2005). Broner and Schneekloth (2003) reported that
water requirements of crops depend mainly on environmental conditions.
Different crops have different water use requirements, under the same
weather conditions.

Hess (2005) defined crop water requirements as the total water needed for
Evapotranspiration, from planting to harvest for a given crop in a specific
climate regime, when adequate soil water is maintained by rainfall and/or
irrigation so that it does not limit plant growth and crop yield.

Net irrigation water requirements (NIWR) in a specific scheme for a given
year are thus the sum of individual crop water requirements (CWRI)
calculated for each irrigated crop i. Multiple cropping (several cropping
periods per year) is thus automatically taken into account by separately
computing crop water requirements for each cropping period. Dividing by the
area of the scheme (S. in ha), a value for irrigation water requirements is
obtained and can be expressed in mm or in m3/ha (1 mm = 10 m%/ha). FAO
(1992), Smith et al. (1991) and Smith (1992) reported that CROPWAT is
meant as a practical tool to help agro meteorologists, agronomists and
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irrigation engineers to carry out standard calculations for evapotranspiration
and crop water use studies, and more specifically the design and management
of irrigation schemes. It allows the development of recommendations for
improved irrigation practices, the planning of irrigation schedules under
varying water supply conditions, and the assessment of production under
rainfed conditions or deficit irrigation.
The main objective of deficit irrigation is to increase the water use efficiency
of a crop by eliminating watering that have little impact on yield. The
resulting yield reduction may be small compared with the benefits gained
through diverting the saved water to irrigate other crops for which water
would normally be insufficient under traditional irrigation practices. Before
implementing a deficit irrigation program, it is necessary to know crop yield
responses to water stress, either during defined growth stages or throughout
the whole season Kirda and Nielsen, (1999).
The objective of study is:

1-  To estimate the irrigation water savings that can be affected.

2-  To study the effect deficit irrigation on production and empty

seed problem.
Materials And Methods :
The study was conducted in the Northern State that occupies the distant
northern part of the Republic of Sudan and lies between latitude 16°- 22°N
and longitudes 20° - 32°E. The State lies in the arid and semi-arid zones,
where the annual rainfall is less than 100 mm.
A two-year field experiment was carried out using randomize complete block
design with four replications during two summer season (2011, 2012).
Recognized standard methods was used for assessing yield, vegetative, soil
and field water regimes. The treatment is a three levels of irrigation water;
75% ET. (W), 85% ET. (W,) and100% ET. (Ws). The irrigation water
quantity was calculated according to the crop water requirement, which was
estimated from meteorological data using the modified Penman method
described by Doorenbos and Pruitt (1977), with help by ET, software
program. The irrigation interval was 10 days.
The Parshall flume (2°) is the most commonly used as flow measuring device
in open channel irrigation systems. In this study parshall flume and
Skogerboe et al, (1967) table together with the general free flow equation
were used to measure the water discharge. Then the soil moisture was
determined.
Vegetative plant parameters :
Plant height was measured using meter stick at 90 day after sowing. Three
plants from each subplot was randomly selected and tagged. The height of
each plant was measured from the soil surface to the tip of the youngest leaf.
The mean of each treatment was obtained, and then stem diameters was
measured at 70 and 90days from sowing using vernia.
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Leaf Area Index (L.A.I) was estimated using the punch method Waston and
Waston, (1953).

Yield parameters :

Head diameters (cm) was measured with a meter tape across the center of the
head. The number of seed per head was obtained by taken three heads from
each subplot and the total number of seeds was counted, hence the mean
number of seeds per head was obtained. Thousand seeds was counted from
the bulk seed yield of each subplot weighting and the mean thousand yields
per weight was found. Seed yield per feddan was obtained by harvesting all
heads in an area of 0.7 m? from the middle ridge or row in each subplot the
seed was cleanied and weighted and the seed yield per feddan was calculated.
Analysis of variance was used to analyze the data (ANOVA), appropriate
randomize complete block design was used according to Gomeze and
Gomeze (1984). Means separation was carried out using the Duncan’s
multiple range test help with MSTATC software program.

Results and Discussion

Soil parameters

The effect of irrigation water levels (75%ET., 85%ET. and 100%ET.) on soil
moisture content (w.b) in two seasons can be seen in Table 1. The analysis of
variance explained a significant difference (P<0.05) due irrigation water
levels (75%ET., 85%ET. and 100%ET.) treatments, the level of 100%ET.
gave the highest value in all soil depths for both seasons.

Table 1 Effect of applied water levels treatment on soil moisture content for both

seasons.
Incremental depth (cm)
Treatment 0-20 20-40 40-60
.W.L S1 S2 S1 S2 S1 S2
W1 3.76 c 11.99b |16.62c 12.24 b 7.98 ¢ 16.01c
W2 4.96 b 11.98b |18.59b 12.58 b 10.80 b 17.70 b
W3 7.48 a 13.98a |20.95a 15.35a 14.31a 20.23 a
C.V% 24.62 23.79 15.16 22.63 5.68 10.68
LSD 0.67 1.51 0.53 1.52 0.84 0.965
SE+ 0.24 1.22 0.48 1.159 0.42 0.34
Key: LW.L: irrigation water level, (W1: 75%ETc, W2: 85%ETc, W3:
100%ETc.)

Vegetable parameters :

The irrigation water levels applied were influenced on all vegetative
parameters except the stem diameters, the analysis of variance showed there
were significant differences between treatment, the level of 100%ETc gave a
highest value and the level of 75%ETc gave the lowest value in all
parameters, in season one (2011) there were no significant differences
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obtained between 100%ET. and 85%ET, these results is due to water stress
caused considerable reduction reduced all vegetative parameters this result is
agreement with those reported by EI-Naim, (1992), and Badr El Din, (2003)

Plant height in season one indicated that there were no significant differences
between 100% ET. and 85% ET, irrigation water levels but there was a
significant differences (P<0.05) when compare it with 75%ET,. irrigation
water levels, in the other hand in season two there were no significant
differences between 75%ET. and 85%ETC irrigation water levels but there
was a significant differences when compare it with 100%ET. irrigation water
levels, in both seasons the highest value was obtained by 100%ET. level.

In stem diameters there were no significant differences obtained due to
irrigation water levels. The same result of plant height was obtained by
number of leaf per plant and leaf area index (LAI). All these results were

tabulated in Table 2.
Table 2: Effect of irrigation water levels treatments on vegetative parameters of sunflower
for both seasons

Plant height Stem diameters No of leaf/plant | Leaf area index
L.W.L (cm) (cm) (LAD)
S1 S2 S1 S2 S1 S2 S1 S2
W1 |56.97b [63.97b |147a |0.99a 15.66b | 16.13c | 1.35b | 1.30c
W2 |66.75a |67.56b |147a |1l.1lla 17.59a | 18.47b | 1.91a 1.99b
W3 |67.84a |74.69a |144a |1l.12a 17.53a | 21.22a |1.99a | 2.5la
C.V% | 18.64 12.83 12.25 | 23.99 11.52 20.58 |21.83 | 24.80
LSD |5.98 443 |0.09 0.132 | 0.981 1.925 | 0.254 | 0.24
SE+ | 2.10 156 | 0.032 0.046 | 0.344 0.677 | 0.089 | 0.085

Key: I.W.L: irrigation water level, (W1: 75%ETc, W2: 85%ETc, W3: 100%ETc.)

Yield parameters :

The significant differences (P<0.05) were obtained in yield parameters due to
irrigation water levels in both seasons, except on number of seeds per plant.
The head diameters result showed significant differences (P<0.05) between
the three water level in season one but in season two the result obtained
showed no significant differences between 75%ET. and 85%ET. irrigation
water levels. The significant differences obtained were found when compared
to 100%ET. irrigation water level, the highest values in both seasons were
obtained under 100%ETc irrigation water levels (6.2, 9.68) cm respectively
as show in Fig 1.The head diameter was sensitive to water stress. Similar
results were found by D-Andria et al, (1995), Mekki et al, (1999) and Bader
El Din, (2003) who indicated the reduction in head diameters when imposed
to water stress.
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Fig 1. Effect of irrigation water levels on head diameter for both seasons
Figure 2 showed the number of seed per head was not affected by water stress it
seems that these characters are genetically control rather than environmentally

affected. This result compares well with those reported by Eljak. (1990).
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Fig 2. Effect of irrigation water levels on number of seeds/head for both seasons
In thousand seeds weight there were no significant differences (P<0.05)
between 75%ET. and 85%ET. irrigation water levels. Significant differences
were obtained with 100%ET, irrigation water level in both seasons. The
highest values obtained under 100%ET. irrigation water level were (50.5,
86.03) gms103; respectively,as are show in Fig 3. The results of thousand
seeds weight indicated that thousand seeds weight was highly sensitive to
water stress. Supporting evidence was reported by many researchers D
Andiria, (1995); Khan et al. (1996); shouk. (1999) and Bader El Din (2003).
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Fig 3. Effect of irrigation water levels on thousand seed weight for both seasons
Figure 4 shows the effect of irrigation water levels on yield kg/fed followed
the same pattern as manifested in head diameters results. In yield the highest
values obtained in the two seasons under 100%ET. irrigation water levels
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were (487.25, 507.83) kg/fed; respectively. Results are in agreement with
those reported by D Andria et al (1995) who stated that sunflower is both
sensitive to water deficit and capable of bearing high yield in response to
irrigation inputs. It clears that sunflower seed yield is positive directly

affected by irrigation water levels.
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Fig 4. Effect of irrigation water levels on yield kg/fed for both seasons
Significant differences (P<0.05) were showed due to irrigation water levels
on percentage of of empty seed per head. The highest percentage in two
seasons was obtained under 100%ET. irrigation water level. Sunflower is
well known for its empty seeds problem. 100% ET. irrigation water level
showed no improvement in the reduction of the number of empty seeds but
on the reverse the number of empty was increased, as are shown in Fig 5.
This implies that the number of empty phenomenon is associated with level
of irrigation at a certain growth stages of the crop life time. This complies

well with Kirda and D’ Amato et al. (1999).
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Fig 5: Effect of irrigation water levels on percentage of empty seeds for both
Seasons
Conclusions:

. The results obtained from the study, indicated that 100%ET . had
a significantly better effect on growth and yield attributes, as compared
to the other treatments.

. The results of thousand seeds weight indicated that thousand
seed weight was highly sensitive to water stress.

. Sunflower is well known for its empty seeds problem. 100% ET.
irrigation water level showed no improvement in the reduction of the
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number of empty seeds, but on the reverse the number of empty was
increased. This implies that the number of empty seeds phenomenon is
associated with level of irrigation at a certain growth stages of the crop
life.
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The socio-economic impact of migration to Algenaid scheme, Gezira

state, Sudan.
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Abstract:

This paper is an attempt to investigate the socioeconomic impacts of
internal migration to Algenaid Scheme, Gezira state, the Sudan. Simple
random sample procedure used to select the total of 340 respondents as a
study sample (by using a specific equation selected out of the total population
whose were 4505 persons). The primary data collected by the means of the
questionnaire, and interview of the respondents, the secondary data were
collected from the previous studies, journals, references and annual reports of
institutions. The data were collected and coded, and then fed to the computer
program statistical package for social sciences (SPSS). Descriptive statistics
(frequencies and percentages) and chi-squire test were used for establishing
the relationship between the variables of the study. The study revealed that
most of the respondents migrated to Algenaid industrial area for economic
reasons more than any other reasons; this indicated that the respondents
moved from their villages to the study area looking for well paid jobs and
good living standards. The study confirmed that there is a significant
improvement in educational level among the respondents after their
migration in Algenaid area and this considered as a positive indicator for
migration because there is a positive correlation between educational level
and human productivity, the study also confirmed that there is a significant
improvement in social services (drinking water and electricity services) after
migration to the study area. The study reported a significant improvement in
the type of buildings the respondents live in, finally the study conducted that
the internal migration has changes for some socio-economic indicators to
better and it made positive shifting in human life style after the migration, but
still the level of this shifting is remain very low. The government of Sudan in
need to give attention to rural development to stop the rapid rural-urban
migration in Sudan. The industrial areas management should provide good
social services like (good education and health care etc...) for the migrants.
The government in need to encourage the non agricultural activities in rural
areas to reduce seasonal unemployment and then reduce the rate of migration
to industrial areas. The civil societies and NGOs should help the migrants
whose desire to go back to their original land. The researchers should
conduct more studies in the field of internal migration to examine other
aspects of migration. The problem of this paper concise in this question, what
are the socio-economic impacts of migration to Algenaid scheme, Gezira
state, Sudan.
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Introduction:

Internal migration as a social phenomenon has became more widespread all
over the developing countries particularly in Sudan. Sudan is the largest
country in Africa and Middle East and an independent state since 1956. The
country has witness profound climatic, demographical, economical and
political change in the last twenty years. Both had serious implication in the
environmental and natural resources as well as socio-economic of the country
with civil conflicts. For all these reasons mentioned above, internal migration
became clear and widespread phenomenon (Nor, 2003).
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In 1962 Algenaid scheme was constituted an area about 43816 feddans. It has
2512 farmers. They are distributed in 20 villages. This scheme attracted more
people to work as labors in it, in order to improve their situations in
education, health and other social situations by supported services to improve
their living standards (Administration of Algenaid sugar factory, 2004).

Sudan like other developing countries has experienced rapid shift of
population from rural areas to urban centers. Though the Sudan is considered
to be reaching more than 30 millions according to the last population census
in 1993. The degree of urban growth reached in certain towns has been
sufficient to bring about some of the problems which accompany rapid
urbanization (Gumaiz, 1988).

The movement of human being among countries, and within the nation

from place to another seeking for better life or escaping from natural hazards
such as war, flood, drought and hunger. The internal migration has became a
widespread phenomenon which was made the researchers and the politicians
offered more effort to this social topic in the development planning, policies
and strategies. In fact the migration is an old phenomenon related to
historical development of man-kind. Availability of water, fertile soil and
means of life have affected the human mentioned above factors collectively
affect the rate of migration to wards some places that pull the migrants
(lbrahim, 1991).
One of the major factors that affect migration recently is the easiness of
transportation and communication between continents as well as population
in areas of origin as well as pull areas. In addition to that the socio-economic
features in the destination areas have been affected adversely (Mohamed
Khair, 1991).

The economical situation of Sudanese cities did not give chance for any
migrants to settle, because there is no enough infrastructure and services for
those residents nor than migrants. This leads to chronic problems initiated by
migration. We find that in these bad situations for the cities, the rate of
migration is increasing due to bad life in Sudan rural areas and always they
seek for better life in urban centers (Allayala and Taga, 1985).

Davis (1974) explains that: "The first world war heralded the rebirth of
forced migration. But unlike the earlier movements of slaves to the
Mediterranean empires and to the colonial economies of the American, the
sending country rather than the receiving one and in the course of ethnic an
ideological purity rather than economic gain now normally applied the
force". He elaborates that in the third world ethnic violence and consequent
expulsions, including for example, many Tutsi from Rwanda and Autu from
Burundi, have often accompanied the formation of independent states. Ethnic
conflict on more prolonged basis has also led to the exodus at groups like,
Srilankan Tamils and Southern Sudanese. There are occasionally explicit
government policies of expulsion, particularly when a vulnerable and visible
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minority can be made, the scapegoat for economic problems as in the
expulsion of Jews from Germany. These stand as some examples of cases of
force migration that prevails in the world of today. But, force migration is not
only, because it might result from natural hazards, wars, floods, winds.
The methodology:
This paper follows a descriptive, analytical approach. It is a cross-paper all
the paper design since the researchers has selected a sample from the
population to obtain the overall picture as it stands at the time of the study.
The paper has been conducted to investigate the socio-economic impacts of
migration to Algenid scheme, Gezira state, Sudan, it is far about 130 km from
Khartoum to the south, on the Eastern bank of Blue Nile, it occupied about
43816 Fedan areas, and twenty thousand Feddan area is cultivated. There are
2512 farmers live and distributed among serviced 28 villages. These villages
are supplied with many services: educational facilities are available, health
services are accessible ...etc. For the importance of this study, the paper
depend on two types of data, namely secondary data, which was collected
from annual reports of Algenid sugar factory and reports from the official
offices of local government, and also depend on primary data which was
collected by means of questionnaire from the respondents in the study area,
the sample size was determined according the total population of Algenid
area, they are 4505 persons according to the Central Bureau of Statistics
(2008).
The Cochrane, (1976) formula used for determining the sample size given by
the following:
n = N
1+ N x D?
Where
n: is a sample size
N: is the incidence of migration
D? : is standardized value corresponding 95 percent level of confidence and
usually equal (1.96).
By applying the above formula to obtain the sample size we have
n = 4505 = 359
1 + 4505 x (0.05)?

Thus the sample size is 359 respondents from people in the study area.

- For showing the correlations among the study variables, Chi-

square test has been used, given by the following formula:

R ¢
X2 = Z z (Orc - Erc)2 /Erc
rr-1 cl

Where:
O: observed frequency
E: Expected Frequency
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R: Rows of contingency table (r =.1000 R)
C: columns of contingency table (c=1000c)

The pa

per mainly depends on two types of data:

1.  Primary data which were collected by means of a questionnaire,
which is distributed to a random cluster sample in the study area (340
persons).

2. The secondary data which were collected from the annual
reports and other relevant sources.

For the purpose of analyzing data the descriptive statistic frequencies
and percentages has been used and statistical Chi-square test has been
used, to show the relationship between the study variables. The
pertinent approach has been used to measure the respondent's socio-
economic impacts. The Statistical Package for Social Sciences (SPSS)
and Excel software has been used to analyze the data.

The results and discussion:

Descriptive Statistics

Table (1) Distribution of the respondents by sex:

Sex of the respondents Frequency Percentage
Male 321 94
Female 019 06
Total 340 100

Source: field survey, 2017

As shown in the tables (1) above 94% of the respondents were males, while
only 6% of them were females. We observe that always males are dominant
in migration and most of the migrants were males in every migration stream,

because always men are seeking for livelihood more than women.
Table (2) Distribution of the respondents by the age group:
Age
group Frequency Percentage
Les; (;han 10 03
21-40 148 44
41-60 159 47
61-80 22 06
81 over 1 01
Total 340 100

Source: field survey, 2017
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As indicated in table (2) above the majority of the migrants (93%) in the age
group less than 60 years, this age group is the productive age group and the
age of aspiration for better life for the migrant and his family, this may lead
all the members of this group to decide to migrate in searching for better life
for their families.

Table (3) Distribution of the respondents by social status:

Marital ~ Status of the
respondents Frequency Percentage
Single 104 30
Married 224 66
Divorced 006 02
Widowed 006 02
Total 340 100

Source: field survey, 2017

As shown in table (3) above most of the respondents were mention that
they have families, so they were more stable in their houses with their wives
and children and they represented about 66%, where only 30% of the
respondents were single but they work with their kin relation and they have
contribution in the production process so as to compose a new families, also

about 2% of the respondents were divorced and the same part were widowed.
Table (4) Distribution of the respondents by educational level:

Educational
level of the respondents Frequency Percentage

Iliterate 010 03
Khalaw 017 05
Primary 070 21
Intermediate 042 12
Secondary 126 37
University 059 17
Post graduate 016 05
Total 340 100

Source: field survey, 2017

As clear in table (4) most of the respondent have secondary educational level
represented by 37% of the sample, and 27% of them have primary
educational level, where 12% of them have intermediate education level and
5% of the respondent have Khalowa education level and the same percent
have university educational level and only 3% were illiterate. We notice that
people have university education level their size was considerable
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represented by 22%, and those educated people can do better in any field of

production more than others.
Table (5) Distribution of the respondents by occupational status before migration:

occupational status of

the respondents Frequency Percentage
Has no work 166 50
Employee 059 17
Student nat 16
Farmer 013 14
Engineer 005 02
Others 023 06
Total 340 100

Source: field survey, 2017

As cited in table (5) most of the respondents were unemployed before their
migration to Algenaid industrial area represented 50% of the sample size
while the others have variety of occupations about 4% were farmers, 2%
were engineers 12% were students and 6% of the respondents have other
kinds of occupations. We observed that half of the migrants have no
occupations before migration and this result confirmed with the result that
most of them have left their original areas for economic reasons.

Table (6) Distribution of the respondents according to the push factors in their home

lands:
Push factor of the

Respondents Frequency Percentage

Economical 265 78

Social 010 03

Security 042 12

Environmental 023 07

Total 340 100

Source: field survey, 2017
As reported in table (6) most of the respondents migrated to the study
area for economic reasons represented by 78%, while 12% of them
migrated for security reason and (07%), (03%) of them left their original
areas for environmental and social reasons, respectively. This means that
the study area has no availability of job opportunities.

Table (7) Distribution of the respondents by who aid you to make your decision for
migration:

Decision making Frequency Percentage

personal decision 210 62
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the family 113 32
Relatives 016 05
Others 001 01
Total 340 100

Source: field survey, 2017
As indicated in table (7) we found that the majority of the migrants
mentioned that they made their decision personally and represented about
62%, while 32% of them their family help them in decision making, and
about 5% of them make their decision by helping of relatives and only 1%
has supporting of others in decision making, we conclude that this due to a
very hard push factors in the original land of the migrants.

Table (8) Distribution of the respondents by did you have previous information
about jobs opportunities in this area (Algenaid ):

the response Frequency Percentage
Yes 203 60
No 136 40
Total 340 100

Source: field survey, 2017
As shown in table (8) more of the respondents mentioned that they have
previous information about availability of jobs opportunities represented
about 60% of the sample, while 40% of them have no previous information
before migration. The availability of jobs may induce them to decide to
migrate in excess to push factors that are mentioned (economic factors), and
this may lead them to agree that by 100% their income is better than before

migration.
Table (9) Distribution of the respondents by sources of drinking water before and
after migration:

Source of
drinking |Before migration After migration
water
Frequency  |Percentage Frequency Percentage
water pipes 160 47 336 99
Wells 20 06 004 01
Hafer 122 36 000 00
Canal 11 03 000 00
Others 27 08 000 00
Total 340 100 340 100

Source: field survey, 2017
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As shown in table (9) most of the respondents have water pipes in their
houses represented by 47% and 36% of them mentioned that they bring their
drinking water from Hafers, while, 06% of them bring their drinking water
from wells, 03% of them bring the drinking water from canals and only 08%
of them have other sources of the drinking water. We conclude that most of
them have no hygienic source of drinking water. After migration the
respondents have water pipes in their houses were represented by 99% while
only 01% of them are still bring their drinking water from wells. This means
that the migration to study area has improved the sources of drinking water
among the respondents, and all of them have a hygienic source for drinking
water and also water for other purposes in their daily life after their
migration.

Table (10) Distribution of the respondents according to their opinion about
availability of electricity before the migration:

Availability of

electricity Frequency Percentage
Available 121 35.6
Not available 219 64.4
Total 340 100.0

Source: field survey, 2017

As clear in table (10) above most of the respondents have no electricity
services in their houses before their migration represented by 65% of the
sample, and about 35% of them have electricity services before the

migration, whereas, all the respondent have electricity services in their

houses after the migration to Algenaid Area. This indicated that the

migration significantly improved the availability of electricity services

among the migrants. And also we can say improved their life style.

Table(11) Distribution of the respondents by their places for medication before and
after migration:

Place for medication
Before migration After migration
Frequency | ercentage |Frequency Percentage
public hospitals 097 29 335 99
Private hospitals 001 01 00 00
Traditional medicine 084 25 05 01
Others 158 45 00 00
Total 340 100 340 100

Source: field survey, 2017
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As shown in table (11) above most of the respondents mentioned that they
have other type of medical treatments when they are sick they represented
about 45% of the sample, while 29% of them have visited public hospitals,
25% of them deal with traditional treatments and only 1% of them visited
private hospitals, this result reflects that there are no enough health services
in the original land of the migrants, after migration about 99% of the
respondents visit public hospitals when they are sick and only 1% of them
deal with traditional medicines treatments, this indicated that the medical
treatments situation has improved among migrants after their migration due
to availability of public hospitals in the study area.

Table (12) Distribution of the respondents by house ownership after migration:

House ownership Frequency Percentage
own a house 101 30
Renting house 20 06
Reside without rent 185 54
Reside with his relatives 34 10
Total 340 100

Source: field survey, 2017

As shown in table (12) about 54% of the respondents mentioned that they
resided in houses without rent, and 30% of them live in their own houses,
10% of them live in houses with their relatives and only 6% of them live in
renting houses, this indicate that most of the respondents have no problems in
settlement with their families.

Table (13) Distribution of the respondents by the problems facing them in their work

areas:
The problem Frequency Percentage
Economical 29 09
Social 6 02
Security 1 01
Others 6 02
No problems 298 88
Total 340 100

Source: field survey, 2017
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As shown in table (13) above most of the respondents mentioned that

they have no problems in their work areas, while 9% of them have

economical problems, 02% of them have other problems and only 01%

of them have security problems. This means that most of them have

solved their problems by migration to Algeniad industrial area.

Table (14) Distribution of the respondents by building materials for their houses
after migration:

Building material Frequency Percentage
Red bricks 306 90
Mud 32 09
Zink 2 01
Total 340 100

Source: field survey, 2017

As shown in table (14) above most of the respondents mentioned that
their houses are made of red pricks and they represented by 90% of the
sample, while 9% of them mentioned that their houses are made of mud
and only 1% of them live in houses made of zink, this indicated that
most of the migrants were living in a suitable and hygienic houses in case
of building materials.

Table (15) Distribution of the respondents by the type of toilets in their homes:

Toilet type Frequency Percentage
water cycle 118 35
Hofra 222 65
Total 340 100

Source: field survey, 2017

As shown in table (15) above about 65% of the respondents mentioned
that they have Hofra toilet in their houses while 35% of them have water
cycle toilets in their houses, this reflect that most of them have a hygienic
water cycles to some extent.

Tables (16) Distribution of the respondents by their opinion about the impact of
migration on the family

The
response Frequency Percentage
Positive 290 85
Negative 50 15
Total 340 100

Source: field survey, 2017
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As shown in table (16) above the majority of the respondents confirmed that
the migration has a positive impact on their families and they represented by
85% of the sample, where, 15% of them mentioned that the migration has a
negative impacts on their families, according to their agree relatively we
conclude that migration has a positive impacts up on the migrants families.

Table (17) Distribution of the respondents by motivations of migration:

Migration

factor Frequency Percentage
Push 106 31
Pull 234 69
Total 340 100

Source: field survey, 2017

As shown in table (17) above most of the respondents mentioned they
moved to Algeniad area because the availability of pull factors in it and they
represented by 69% of the sample, while 31% of them mentioned that they
came to the study area because of push factors in their original areas, here in
this result the pull factors were more dominant.

Table (18) Distribution of the respondents according to their places of origin:

Area they came
from Frequency %
Khartoum state 17 05
Gezira state 79 23
Northern states 39 11
Eastern states 16 05
western states 125 37
southern states 16 05
Blue Nile 27 08
White Nile 21 06
Total 340 100

Source: field survey, 2017

As shown in table (18) most of the respondents were came from western

states represented by 37%, and this due to poor environmental situations in
western states, their agricultural sector is rainfed which is affected by
draught or low rate of rain fall.
About 27% of the respondents moved to Algeniad area from Gezira State,
where as the remain came from Northern states Blue Nile, white Nile,
southern states, Khartoum and Eastern states represented by 11%, 08%, 06%,
05%, 05%, and 05% respectively.
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All the respondents agree that their income has been improved after
migration more than before it, this may support that most of the respondents
mentioned they migrated for economic reasons
Results of Chi-Square test:

Table (19) The relationship between the family income after migration and the
educational level:

educational level P |sig
Income over
level Khalw |Primar|Secondar Universit |universit
Iliterate a y y Higher y y Total
Less
200 10 16 66 35 114 53 11 305
201-400 0 1 4 6 5 5 5 23 331.5 0.04
401-600 0 0 0 1 2 1 1 5
601-800 0 0 0 0 2 0 0 2
ngr80 0 0 | 0 0 3 0 2 5
10 17 70 42 126 59 16 340
Total

Source: field research, 2017

As clear in table (19) above for showing the relationship between the family
income after migration and the educational level. The study confirmed that
there is a significant relationship between educational level and the
household income after migration to Algenaid area at the significance value
(0.04)

Table (20) The relationship between the family income and the sources of drinking
water after the migration:

Drinking water source after migration Sig
Income level P
water net [Will |Ditch Canal |others | Total
Less 200 138 18 117 12 20 305
201-400 14 2 3 0 4 23 |23.590.019
401-600 3 0 2 0 0 5
601-800 1 1 0 0 0 2
Over800 5 0 0 0 0 5
Total 161 21 122 12 24 340

Source: field research, 2017
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Table (20) above reporting the relationship between the family income and
the sources of drinking water after the migration to Genaid area, the study
suggested that there is a significant relation between the two variables at the
significance value (0.019).

able (21) the relationship between the types of toilet and the family income after the

migration:
P Sig
|r;232|1 i Type of toilet
water closet [Hofra Total
Less 200 96 209 200
201-400 14 ’3 149 o
401-600 3
601-800 1
Over800 4 1 .
Total 118 222 340

Source: field research, 2017

As in table (21) above for showing the relationship between the types of
toilet and the family income after the migration. The study confirmed that
there is a significant relationship between the type of toilet and family
income at the significance value (0.001).

Table (22) the relationship between the family income and availability of electricity
after migration:

Electricity before migration p Sig
Income level - -
Available Not available | Total
Less 200 101 204 305
201-400 13 10 93 9.73 0.045
401-600
601-800
Over800
Total 121 219 340

Source: field research, 2017

As shown in table (22) above for showing the relationship between the family
income and availability of electricity after migration the study suggested that
there is a significant relationship between the viability of electricity and
family income at the significance value (0.045).
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Table (23) the relationship between the family income and type of buildings which the
respondents live in:

what are the building materials in P Sig
your are
Income level
Red
bricks Mud straw Zink Total
Less 200 82 134 89 0 305
201-400 7 11 4 1 23 19.94 .068
401-600 2 3 0 0 5
601-800 1 1 0 0 2
Over800 2 3 0 0 5
Total 94 152 93 1 340

Source: field research, 2017

As shown in table (23) for showing the relationship between the family
income and type of buildings which the respondents live in the study
suggested that there is no significant relationship between the type of
buildings which the migrants live in and family income after the migration to
the Algenaid industrial area at the significance value (0.068).

Conclusion:

The paper revealed that most of the respondents migrated to Algenaid
industrial area for economic reasons more than any other reason; this
indicated that the respondents moved from their villages to the study area
looking for well paid jobs and good living standards. The study confirmed
that there is a significant improvement in educational level among the
respondents after their migration in Algenaid area and this considered as a
positive indicator for migration because there is a positive correlation
between educational level and human productivity, the study also confirmed
that there is a significant improvement in services of drinking water and
electricity services after migration to the study area. The paper reported a
significant improvement in the type of buildings the respondents live in,
finally the study conducted that the internal migration has changes for some
socio-economic indicators to better and it made positive shifting in human
life style after the migration, but still the level of this shifting is remain very
low.

Recommendations:

The government of Sudan in need to give attention to rural development to
stop the rapid rural-urban migration in Sudan.

The industrial areas management should provide good social services like
(good education and health care) for the migrants.

The government in need to encourage the non agricultural activities in rural
areas to reduce seasonal unemployment and then reduce the rate of migration
to industrial areas.
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The civil societies and NGOs should help the migrant who desire to go back
to their original villages.

The researchers should conduct more studies in field of internal migration to
examine other aspect of migration.
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