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The role of agricultural extension in transfer technological progress

and use agricultural research results
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Abstract:

This study addressed the concept of agricultural extension and its role in the
transmission, dissemination and use of agricultural research results and the progress of
modern agricultural technology, and aimed to identify what agricultural extension and
its characteristics, as well as to identify the factors of its success in the transmission and
dissemination of agricultural research and technology, and to identify the most
important obstacles to transport and use, identify the most important obstacles to
transport and use, identify the appropriate options and appropriate procedures to
demonstrate them, and put forward recommendations and proposals aimed at improving
and developing agricultural production services, and to reach meaningful and expressive
results, he adopted the descriptive and analytical approach of historical and scientific
facts derived from specialized scientific studies and references related to the same
subject with the aim of obtaining the same subject on results that can be used and
implemented on the ground.

Therefore, the most important recommendations of the study were the need to
activate the role of agricultural extension to increase awareness among farmers to adopt
and consolidate the desired change, and transfer serious research for practical
application and not leave it trapped in the inclusion of libraries and transfer of modern
agricultural technology advanced from its sources, orientation to train the cadres
working in agricultural scientific research centers and agricultural extension and give
them more independence and freedom in decision-making and solving problems facing
them, pursuing sound technological policy through the exploitation of national sources
and skills to achieve the maximum degree of their goals in accordance with economic,
social and environmental conditions and thus achieve Food security of the state.

Keywords: Agricultural Extension, Agricultural Research Center, Agricultural Technology.
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assgie (S8 ailisSas Junll S5 G

AiligSay Juand) i (1) ad) Joa
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Biase by (o e S L) Laite bl g Jadl) Jus hgiun) cBldals A

L . PP, (il
tdahal) Al sl jlasiy) Al paliy Alasy) Julail) - 2-4
0) ol g2 (Y) mlill uaiall Lo wl S wtlull ay “Binary data” dalall cblull sy e
sl aai) st bl aladi) Jiady aild ((siee) oals gzl o Ase Zl) e (L
O o)Ay (Discriminant Analysis Function)) (giuall Jalasll &l o (Logistic Regression)
Clpial ad e alaeVU cladiadl af ) STl 53y Ciiean b degal) dblasy) Cullll] e
el ol 53 sl Gl Algieal)

Jelaill Adaal bl (adle (3 ) A dsea

Case Processing Summary

Unweighted Cases® N Percent
Selected Cases Included in Analysis 101 100.0
Missing Cases 0 .0
Total 101 100.0
Unselected Cases 0 .0
Total 101 100.0

a. If weight is in effect, see classification table for the total number of

cases.
Bagihall Cllally ¢ Lougyaall Lisall anng sl 3 Al bl (3) o8 Jgaall (asdly

Bl sial) ad cfigl ((4) ) Jsan

Dependent Variable Encoding

Original Value Internal Value

L:‘.JM z il 0

(ems z ) e Aae z ) ag (0el) il uxiall ad o3l (4) &) dsaad) G
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Al bl (o Ao Aad dul) Lgalihe (bl 5 Jadll s gRul Dkl dul
(26-12)ureeieirsieiie it (bl
alied) ISy Al dBaad Al cygal) axe ((5) A8 Jgaa

Iteration History®®*°

-2 Log Coefficients
Iteration likelihood Jadall Juad) | Juand) cilaladiugd g.gh.‘d\ (85 imal) Sl gand)
Step 1 1 90.307 -0.489 0.234 -0.379 0.000
2 87.191 -0.714 0.602 -0.627 0.001
3 87.011 -0.783 0.770 -0.720 0.001
4 87.010 -0.788 0.787 -0.728 0.001
5 87.010 -0.788 0.787 -0.728 0.001

a. Method: Enter

b. Initial -2 Log Likelihood: 140.016

c. Estimation terminated at iteration number 5 because parameter estimates changed by less
than .001.

Al A il e Jgemall alicd) GlKy) dlly cilindad LhSal) @l e (5) &) Jsaall maas
Bodl b llan S5 (z3salll laadd J1) il e Jouasll Jhel) Y Ay Ajleg] Conna
L 38y (140.016 ) duslue 25 L) dad i o alicl) olKaY) Ay Cana Gl (il denaldl)
O e diis g ¢ (0.001) e Bl 13n Usei ol ISRY) Ay Coana 3 ual) (Y 5000l 038 xie
Jsaall e gy WS il 8500l aas Uniia ol (B ¢ B3 ¢ P2 ¢ Br ) Bshal) laall & sl
Bodl die gl & GllY dlawe g aa dgilitia (5 4 (3) ol L8 cladeall Stk o Gild)
alae V) ISy Ay Cieaa Al oY dle Jpeand) (Ko At Juadl Jid Lgilabas o el delal)

cgpaall lgules b

£ agail) dginal pusi IS JLAA) illi (6) a8y Jgia
Omnibus Tests of Model Coefficients

Chi-square df Sig.
Step 1 Step| 53.006 4 0.000
Block| 53.006 4 0.000
Model| 53.006 4 0.000
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7 0 U (sl
OLaaY (ol z3gall digiea jLaY (Chi-square) aus S las) il Gl (6 ) &) Jsaall sy
@ ( Sig) Adlaa¥) de@ll DA e @lliy HLoa¥) Ligine maaliy ¢ (S5ine b zisalll = Hy anel) Loajd
Jsds (Ho)pandl doimjp by Mlly saaliall mililly aral) dumjd o &ilean] ANa <3 (398 35a
N i Ulal) Jiasg (gine JalSIL 3saill o gl Jadl ea il

ol Jaial) paiall ekt dand gy (7 ) o) Jgi>
Model Summary

-2 Log Cox & Snell R | Nagelkerke R
Step likelihood Square Square
1 87.010° 0.408 0.544

a. Estimation terminated at iteration number 5 because

parameter estimates changed by less than .001.

Grn @llyy Jad) il diany 63 il il & Colall il ok (7 ) o8y dsaadl mias
:‘_;\:J\

(B z e oozl ) Jduall jrae & (D)) Culall )l Cox & Snell R Square (1
%40.8 4t Lo Aical) il yuaiall o ynts

(s ) o Jae 7)) deall jrae & (s} ) Galall )l Nagelkerke R Square (2
6544 4t La Al <l yuaiall oty

shaly sacgd JLISY daBgially Baaliall aill (8 ) a8 Jgaa
Contingency Table for Hosmer and Lemeshow Test

ezl = el jian | oald 2] = deall jreas
Observed | Expected | Observed | Expected Total

Step 1 1 9 9.637 1 0.363 10
2 10 9.337 0 0.663 10
3 9 9.943 2 1.057 11
4 15 15.540 3 2.460 18
5 6 6.611 2 1.389 8
6 12 10.484 1 2.516 13
7 7 6.947 2 2.053 9
8 8 5.851 0 2.149
9 8 8.231 6 5.769 14
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L T e e e e e (b
G Bass e SN Liad aniin alaa Y LSS) gag ¢ piial 5 samgn LaS) il g (8) o) Jsaal
cAadgiall autllg saaliall aill u 3yl (Chi-square) awsi IS selias] dad Qlua e adinng 7344l
sl Bl (gl Sl #3gaill Clilai) e oS LaaY) 1 “Hosmer & lemeshow” »sdl
adll Gu @9l ALgies ,lodY¥ (Chi-square) dilaal axdiudy ¢ dadgiall aidlly saaliall adll (o
DAY (gl dadgidl lalid) 4t s U)okl sl jlaa) Il cdadgia) adlly saalial)
;306 duca al)

Al Ul gilae s =gl Hy dadpall bl Gillae z3gaill= Hy
Sealy sacugr JLEd) il (9 ) ad) Joaa

Hosmer and Lemeshow Test
Step| Chi-square df Sig.

1 7.354 7 0.393

e " EAY  (Chi-square) auj € jlaal Lals (Sig) ddlasy) el o (9) sl e e
Gl Gilhae z3salll of ity Hy  adall dumd Jis adde ¢ (0.05 )isinall daidl) o 581" gy
Hi Bl (sl (g cdaa)l)

M) 7 dgaill aladialy Al cilily Chuiual guag ((10) ad) Jgea

Classification Table®

Predicted
el Haas Percentage
Observed ezl | s ) Correct
Step 1| duall jrma| szl 84 0 100.0
S 14 3 17.6
Overall Percentage 86.1
a. The cut value is .500

de bl @y %100 il Asd) 7D maall Caniadl) s o 3ldl (10) 85 Jsaall e ey
S ey %17.6 ity ) 2 DU monal) Gl A ilS Lty ¢ ) 39l alasiialy Ayl
Clppaall masiall Caiaill s o Jpandl (e e WS o Jesad) jaas )Auhl) dasds daslas ) &l
oda e b & Lald is Agde L) sda yiwiy %86.1 il zisall 13 aladiuls dale §)gem

cglai®Vly e laal) allall @y cla)al)
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Lita clotly Gty 16 Aals Ad) Leihe ol 5 Jal) ot kgl st s
(26=12)-cuveeereeerees s easeeessee e et et ettt et s ettt (b

ol i) zagadl) (11) a8 Js2a
Variables in the Equation

95% C.l.for EXP(B)

B S.E. | Wald |df| Sig. |Exp(B)| Lower Upper

Step 1°| Juamidl Juall |-0.7880.358(4.860| 10.027| 0.455 | 0.226 0.916

Jeead) cilalaanind| 0.787 [0.786(1.002|1(0.317| 2.196 | 0.470 | 10.252

bl sgiaall (-0.72810.381(3.655| 1 [0.056| 0.483 | 0.229 1.018

) ganl) 0.001 |0.001{0.739|1(0.390| 1.001 | 0.999 1.003

Ll gaall, GAA,_J\ Goiaal), Juadl Glaladind, Jaddd) Jual a. Variable(s) entered on step 1:

cAduhal) alily G cuang 2 Jhaall
tagll) laaly) dlsea @
Y'= 1
1+eM(—(—B1X1 + B2X; — B3X3 + B4X4))

A 1
Y = T er(=(=0.788X, + 0.787X, — 0.728X, + 0.001X,))
rAliial) cpriall Auflany) AVl yasd @
Dasdy) cDlelas o alae K1 Aglanl ANA laay Wald Statistic ally sslas) aaiius
el laai¥) Jalaa ol ABEN dpiall Gyl lial Wald test aly jLad) asiig o sl
(2013 camlyl 5 5 ¢ Cizek & Fitzgerald, 1999) jeall (sslus Jainsal) usially Jasiyall
(0.455 ) Jsear dual) Hrme L) o fi5e dale deaiall sl o 2a5 (11) ) Joaal) 0 (1
A(4-860 ) Ay &ilias) cily Cus (0.05) e i a5 (10.027 ) Sig dgiaall daill o) Cun
(2.196) James dusad) Hrme sl Ao 55 Y dale dusll aladiad of axs (11) &) Jsaadl e (2
(1002 ) Ay &ilean] cily Cun (0.05) 00 ST a5 (10317 ) Sig dgiadl daill ¢ Cun
(0.483) Jsess dusall srme 5lid) o S5 dole ol (ggiad) of a3 (11) &) Jsaad) 050 (3
+(3-655) alls &iliaa] cily Cua (0.05) Jalas 25 (0.056) Sig Liginall daidll o)) Caa
o Gus (1,001 ) Janw duall srme Jlid) e 55 Y dale clgal) o a5 (1) 8y dsaall 0 (4
(0739 ) s dtlian] cialy s (0.05) e ST 25 (0.390 ) Sig dsinal) dasil
:@lua gilly giliil)
— i) sl
o gl Gl duse @bal Gand GLadY) Guh e dresall dilasy) bl diss DA e
Glalatind ol (ggicsall cemtall Jesadl & s Jusal) i o il L) culs 1 el )
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a8 Daulie oSL 8 aglalia
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il Alla Ay pe bl 8 daill dee 1) e 55540 dalsall aal L(2015) Do aSSl ae el
L Gl ¢ sdie e (Gl dde & Jusd)
Ol eGakilly Ll ey ebasyl L(2010) e o laedl 5 Slallae e cglaal)
ad (i sl lly deLall 2l
dabias @lgdine (Juall das 4 ((2004- 2003) a2 bhaas (Csanal g g3l s DAl
Al (el cAaded) clajfinsally (il
Sai®Y) Eigas dgra ¢ pan (A Jaill Jue Uy Lol uy (2013) uod) axiall v e By
s raa clpa daely 3l Gl 38550 ¢ o))
pdl ddjeal Llanl) A s ) laatV) #3sas pladial (2013) aeal 88 canaly) 5 a2 e
=2012) Olasadl @Vl #Mall aghayall Kpa cliY) vie @2t layes Al e 55l Lalsall
.(8x32)) 4asls) (Doctoral dissertation, 2013

Cizek, G. J., & Fitzgerald, S. M. (1999). An introduction to logistic

regression. Measurement and Evaluation in Counseling and Development, 31(4), 223—
245.

Consumption preferences study and measure their effects on Bee
honey
An applied study on some municipalities of Tripoli

Abstract:

The honey industry in Libya is considered a modern industry, as it is no more than
four decades old, in which it witnessed a great development, moving from it was for the
purpose of research or family consumption to commercial purposes, so beekeeping
spread on a large region, extending from Jabal Al Akhdar in the east to Zuwara in the
west and to the western mountain and the central region, which contributed in providing
local needs of this product.

This study was subjected to a study of honey consumption preferences and a measure
of their effects (an applied study on some municipalities of the city of Tripoli, with a
study of the state of honey consumption in the city of Tripoli in particular and the extent
to which these factors match the economic theory.

This study also indicates the extent of the impact of economic and social factors on
honey preferences and factors (preferred honey, uses of honey, educational level,
packages). The effect of changes is either positive or opposite in the source of honey or
does not affect it.

Through the analysis of consumer data in the city of Tripoli that were collected by
means of questionnaire forms, which were then fed into the random sampling method,
where 320 questionnaires were distributed and then 101 forms were obtained, which
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included the areas (Ain Zara, Khalet Al Furjan, Abu Salim, Al-Hadaba) and after that, a
descriptive and statistical analysis on the data obtained from the questionnaires.

Through the analysis of the data, it was found that the consumer's preferences for
Sidr honey, the use of honey for food, and other outputs include the Ghada Al-Maliki
(and packages of 0.500 kg half a kilogram), the source is local production, and the
purchase from beekeeper.

The results that could be obtained from the logistic regression function using the
binary logistic model (the change (difference) in the source of honey (local production,
foreign production) is explained by the independent variables at a rate of 54.4%, this is
as shown by Nagelkerke R Square's result.

The existence of an inverse relationship between the source of honey (1) foreign
production and preferred honey as well as the educational level. There is a direct
relationship between the source of honey (1) the foreign production and the use of
honey as well as the packages.

keywords: Consumption , Honey consumption preferences, binary Logistic Regression.
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(Slecd) alia] axe) salally A3jlae chadll (hly oadl) ulas dehy3l) il asilin) (3yhay g il slecd)
ydal) apaailly Lpaill 3 (ulS G ) el Jpand ZEY1 Gliay sall jules ga e
il A Al dlle (395 asay ) ol colal a8 cdlelaa JSU ) e EDIE sy (CRD) el
g uil) Slad) dila) ol Cun Jyand) gai Clia o dely3l) o] asilia) Ak sy sl slel)
Oisll (ax 0.155) cpard) Gysll (aa 0.325) N cilay dum cllacgial) el Jaas Y Jasd) cailas
lae Sgeal) clul) ddae 54 (a2 [ > 0.0089) (Jsmnall sai Jnal (a2 [ pa 0.149) ccilal
Cos Alle dugine AN 5 Db &gl clia o g il apendl) dila) il Liad coaliall dlilea
oo NS e @l LS ((pa 0.0289) 3Ll esill (sl cllamsiall el Ladll il asilia) s
LS o gl e (Paw 13.3 ¢ 2.76 « 41.4) Hall )5 daluas 3hsV) dalios dilyg 4850 dalisdl
e i) Jola XS ¢(ans 48.60) il Joha o oyl 8 ddle Digine @3 (3958 ) clilbd) o)l
(ael 1.67) cilSs cllacgiall el ladl) culay srandll ael Gim Aliad)/ gl e g A/ Dl
sl e (Aliadlfin 46.67)¢(Aliv/iliin 23.33)
sadll yules colac] ¢madll :daalidal) culalsl)

PR
e haae JSo Al 401580 aimeal oSay Al i) Jaaladll dedls 8 madll Jpennae ey
il 13l 500 S35 ((Shao et al., 2007) Al (S (e %35 Jalay Lo (sf daws Jle e 5SY
PDla His Gaale 225 sai laalle il (g Aegyhall Aalisall cialy )V olu g Lyl D o 5SY
JiSa/oh 3 s L dalih b sk 6770zl Jlal 2010 s
.(Agricultural Service, 2009)
gl & Bl Jaes e e 2 gy Jarar oladd) o llall abajly allall SIS alll daasg
O oSe Al S e o e aalCul) 5oLl ASlsal ohy3l) Z Y1 by (gyspeall (so asal 32
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el panal Y] cliing gall pulea (s o dBla) (3 kg oy ) dlad] 2
e S SRR RRS Leal/ | i) el e ) del 3l iyl s (Triticum aestivum L.)

2020 ale paill z ) 8 sl e of gy adle s (Mflin, 2000) 2020 ple dacs bl 8 Y Joay
.(Pfeiffer et al., 2000) ¢aall sajial) dalall Al %40 o3 I

Bl Lasad saewy) o Liwlie Glgiwe pladial ce dghidll Ldle Gilial def)) o
iesiy s duals el e Jpuaall Wdlas) ppatiall o cang A dagall Ol (e diing sl
Adailly sle S8 duel) )l Joalaal) dnli) sa sy (30 Jg¥) amial) Gung il 2wy s Bas
anling Al 5 @bl gail dyjgyuall (58N paliall (0 olicl ((Boehm et al., 2004) s=la i
b Jaally clisigally gyl (oS lall damglganadl) cilalladll el 8 alids Cuas 808 il
@l Aalily s 8 55 A dalgall a8l 0 20 5¢8 (Mason, 1998) dugsill (aleally cilariy) cuS
daali) 3 1yal SISVl Jelad) comg sl asandl) dey 13 cluyll e LIS Gl ) i WS Jpenna
.(Glass, 2003) zaall 4155 o

agseall pualial) (e gl cilillie (el ddlal) dudy dilal) lliad) b padll Jgaane zl) dadiyg
2 Dl A2l paill Jabye IS ing il dsacdl) (3o S (g5inn (3als ing A (g il) Leaguadg
Brec] e (A0 4ie daiadll el Cias Y5 (EI-Siddig et al., 1998) mailly (gyadll saill & agal)
s Ll (8 Bagasall paliall (e 43,51y (Ottman & Thompson, 2006)  slally Ll o ALl
@ Aals il diplay A8bes) saey) alaiul of 5 bl Dlgady aally G ol g 03 deju
g Al B2an) (e 8308 e Ailia) e i ST g Aulle CallSs Tasen callay aalgll cilalisal
Gl S gl oo V) Jall dalaie 8 salad) Cag g Al dasles ol (JSLia (g0 053
Lo palias) Jully Cpag il peaiad ajadly (Jil plaadll a5 @l pladl lajds asaadlsl)
Cant agrigal GligS ) algaty el semial) 138 (e g Ol il ddalsy Gaiaall Gung sl
(Bashour et al., 1983) Jawll ddaulss Wi gass & ey i ) wusShs layen Al Lise ) Cag
StaeY) Cpn 330 maill Jgemna tadl Lnilin) auay ) Aaball o2 Ciag duaall eda iyl g
Jaal) ke Cagyl it (AT dal e D) dleng dal (e bl sabys Al dugead o Blial)
.yl
sl 3y Jgal)

bl (2020 —2019) acsall PDla usall jee dasla cdel)3ll 2T Efiad) de)3ally dopatl) cupal
Ll o2 s (S i) el Jpeana dalily sai o aiilia) Bylag gl slewd) il
22 Lall Jsh 7 26 Ayl dabadll dalue Ko EDE @Bl (CRD) JelS Jlpdall spacsill,
Capal afaaS 100 sl Jarars 2019 — juedss =12 ol dehyl cas Jaghall G aw 15 clilea
DAP asisa¥) Ciliuugd & §ypm 4 [p3S 100 Al ) Gl dslend) dpagill Sl alend)
Osn Ll Alleay Aijlae cbadl) (el cdadll cailay dely3l L8 ALyl (3l DAl ase (46 —18)
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el panal Y] cliing gall pulea (s o dBla) (3 kg oy ) dlad] 2
e S SRR RRS Leal/ | i) el e ) del 3l iyl s (Triticum aestivum L.)

el Akl b aie s LS lajey Giilaal) daglie (e (9AY) dueh ) Cilideall paen Capal WS camans
A3l ause PIa HUadY) Jshaa e o))

sl ) drar Baan Aasall GLGY) e (o (uilS s gead) duhal) B asdioal) Ciiall ciupad
Job Jasie cbill ehasi 5-3 dhadil) bausie el (a g 130 il jaba aw 89.5 gl b
Kasuon/Gbnaro.81lcw 85-0024- sl 4.S5 caba 42 a3 4a 1000 Oigy cpw 10 Aduad)
-(06Ab-300Ab-300Ab Sab-OI-OAB)

sl Al ally SlSaal) Jubatl (1) Jsia

P.P.M Wi alnl00 [ Al | Assde dias Sl Jab
K P N pldl | wls g Ec pH oy il ks
Bigcanl) | agait) | ol st % % %
70.0 | 3.70 | 0.72 6.80 0.13 0.359 8.05 | 24.27 | 37.87 | 37.86

(Black, 1965)
: Alasy) Judal
& dlalee <1 @) K a5 4 (Completely Randomized Design) Jalsll Jlgdall aveaill aaidicd
ol Alatiuly Tilaas) lglsaa e Ll loled ) cleal) BST Slan) diatll clilee ¢l
Gsins die L.S.D (s5ien 3y S8 lid) Jlaninly cilasegiall o dilasy (39 4l <yiialy Gnestat.7
.(Steel & Torrie, 1980) 0.05 Lsixs
g jaal) Clinall
cgpadl) sl yulaa t Y

Hlgie LAy Al G (pse 60 <45 30) e duwsat sang S (e At e 23]
75 Hla dapd (& Ol (B Caiad &5 O dapald Bang IS (e Wilsdie DL Gued 3355 1 (an) Galadly il Oyl
aogiall s &5 Oy elld dang Aol 48 saal digie 40 85 -
.(Brown, 1984) 11k :(CGR) s /as Jscanall saill Jara .
¥ Galall Gyl S Gl Gl

I a3l S a3

(Ball etal, 2000) NAR iscall slidl 50US

dw
X —
dt

NAR=

>
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el panal Y] cliing gall pulea (s o dBla) (3 kg oy ) dlad] 2
(36-27)cceeeecieenene Lead ) Jally ddad) de )3l g s s (Triticum aestiviom L.)

-(Norman & Arkebauer, 1991) 1 Gk :(SLW) Gl o5l 0Vl .4

SLW - LW;/LA{XLW3 /LA,
2

(S 5 Js¥T LU Galall Cisll ) LWy, LWa (Stlly Js¥T a8 sl daleaall) LAGe LAG: Cas

.(Sinclair, 1991) 1 Gy *a clall 48,0l daliudl)
.(Sinclair, 1991) 1 {ay clall &5l dalie Ji

lill 48 5l Aalusall

: = 4l daleadl Jils
lally gl A Y1 Aalusal)

V1 Aled) 335 (Thomas, 1975) 3 ek *acs alell 3)5 daliaa .7
0.95 X Caeaiiall sic 8yl iayel X & y5l) ol = alall 435 dalica

.(Singh & Stockopf, 1971) 1 Gy clall ¢ iyl .8
Gl 5308 () Al dans (g Ay bl Jola Guladl Gy Bang IS e Lilgdie lils Gaed lidl 5

s wyad dalid (S (e Ulsde Al Qi 10 e £35S Al (g gl 23 sbanll i Alid) jailas .9
Cs

(ow) Al Jsla .1

Aol [ edliddl sae L2

Al [ igall se .3

:ABlial)y i)

gl Cilia o g il pandl) dbla) 56 -1

diall Cagpla cnt il Jpemne sai lo Gumg il slead) dila) a6 (2) Joan iy e aadls
idee 5eUSy Jyeanall gai dojug Gilal) pmall Gisll o oyl (8 gl Adle (358 25n < undY)
S clay clhugadl ol daaad ) dadll ulay i il slad) dilia) <ol Gus Jgeal) o)
assfen (0.0089) «Jsanall sai Jaadl s [ an ((0.149) cilally Gamsll 034l1 (aa 0.155, 0.325)
sl (> 0.049 <0.113) clavgiall Jol cibael ) saliall dlaleas d3jlie Sguall el dalae 56U
385 ¢ Sgall elidl Alae 5l (asyfpn 0.0027) Jpemndll sai Jread (psyfpn 0.045 ) ccilal) 5 (il
(1985 cxn) Hoaall sais Lagaiy Lgllaias) 8ol WIAN aludil o dany Jumg il slacdl o ) (S
5 g ead Clalaall e dely3ll dapl of ) Wl il (Sayre & Ramos, 1997) ae Vo (sig
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el panal Y] cliing gall pulea (s o dBla) (3 kg oy ) dlad] 2
(36-27)cceeeecieenene Lead ) Jally ddad) de )3l g s s (Triticum aestiviom L.)

Qs sl s aSH b day U gl jeaie (e Balialy Ailiad) 5rend) Diiud 5 (e
Jiall ddee gl Gilay Jhall gl Ciluas layon maiv Sl 3] gai 83 o dars 0y (53l
B s gpadll sall o e Lee bl Jabs gl cilileally HLal 8 Jiis ) Sigeall

Lo 1285 Cng il Ledlalas die gaill juleal dnlady) Llaid) (g0 miag lall Gl (il (4 (peailly

Ll sy asilin) e clall Jd e aleadl aY) PDliaal) (K 3 13ag ((Akasha, 1970) e
i) Jaall Lpladd) Cagylall cant 2l (p adaing

Cig b cal maill Jpanal gail) clia gan o 4la) dighy gl slewd) 56 (2) doss
adl) Jaal)

L:f:":” E;,LE ‘}4:1 ;":'--\.-M'III |_5L"n.'|| - | - I - |

iy 5 i all SO okl 058

p3f a2 exfe p2 p sland] A3l
0.0027 b 0.045 b 0.049 b 0.113 ¢ ALl
0.00809 2 0.149 a 0.155 a 0.325a bl cala
0.0057 a 0.095b 0.099 b 0.251 b Bal) okl

#w T e # % F

0.0033 0.054 0.053 0.018 LSD ;42

0.01 (5ica dic dygina **
0.05 (Syira (Goina die dugina g8 lgin ag ¥ dall oui (A AT A il gial)

1435 Clia Ao g Al endl) ddla) 86 -2

Gy Ayl Sliea o Jong il penl Al 586 3 Dl Blle (B8 ) (3) Jeas by e
S clay GO esll el cllaugial)l el ball calsy gl seddl) Al s
Jalidl (o AS @l GliiS aa (0.0119) cllacgiall S 2 lal) dliles ciliel Gn 8 ax (0.0289)
Galael G el el g sl dlacd) dila) 3yl Alle Augine b il (Pa) abell 485 dalias 44l
daluay clall 2800 Aaledl (Pan 13.30 41.4) cland cilbagiall el bl Culay slewd) il
(Coe 9:10 21.4) cillacegiall Jif el ally daans (32 20Lal) Alelas e dgiia Jgil) e olall 3
Gl g fil) slewd] Ailia) cigin Lol sl o alal) 385 daliaay @bl 48 )5)) daluall o <
lacsgiall Ji ael 63 el are gas 28Lall Ljlae (2.760) GlisY) dalue ddal Jara el Jadl)
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el panal Y] cliing gall pulea (s o dBla) (3 kg oy ) dlad] 2
(36-27)cceeeecieenene Lead ) Jally ddad) de )3l g s s (Triticum aestiviom L.)

138 Lgalusiil degesy WA 23 o off DA G sl e se b cong il oF ) lld (gag (1.433)
Gleally saill e Cpngsiilly deh)il) aese 58l duly A8 3 (Rahimi, 2012) 4d) lal Lo séls
iy el iyl Gsll llangiall el sllel swandll (5 Cun dlad) ah¥1 8 eall dunslshygall
o« (Kefale & Hawassa, 2016) sins Lo ae Liad (i .(3.439) dums @ LAI GhsY) dalise
dpa o Ugiea Tl 1 sled) dilia) o cimg sll slad) (e dilide ciligionn 80 e Ll G000 il
daluay dbiadl/cgall e (ol dlaal) iV s cgall Jpana (Bl Jyana cdliadl Joh

Jsanall GAY) leall Ay bl g )y @lsY)

223 Jaal) gyl el madll Jgpanal dB)5l) Clia pany Ao slewd) Abla) ik 3l (3) Jsa

i3, .4 . il ol dalcall &= gl Gl oF
i85 daloa A leen Juls ‘-.-&.ui_ “a .:PJ--T :u.ai Liall
Sl - il dalagld
! al gy . aa .
e e i Slacddl A8L2a)
9.10b 1433 ¢ 214 ¢ 0.0119 b LA
13.30 a 2.760 a 41.4a 0.0289 a ball il
0.48 b 2.160 b 324D 0.0245 a BAl Gl
* ®* ¥ * ¥ * ¥ F
20845 0.5145 7.73 0.0094 LS]% o

0.01 Ssiua 3ic dugina **  0.05 (§5ima 2ic Augina *

0.05 (Ssine Ssine 2io dugine G lgi dnss ¥ ipal) (i B AT ) Cilasial)

i) Gallady alill gl e g Al Sandl) dila) il -2
AN 53 cOlaleall i) Joha cllangio gn GEAY) o Ciniagl Slasy) dalail) il (4) Jsas
(e 48.6) JIskY) el plaely sl e Jumg sull slaad) gl Cinal A clilal) ot dille dgins
053 A B s3a (55 By (aw 34.4) wans sy LA Al Lgine Ll Pl midd) s
o) Bl ady o el (63l lasass Lilldaiad 5alys WAN aluii) Dlae 3 agall Gang sl
ol U SR yaiall g Geag i) o LS L cblall Joha 8als) ) 63 Les B3R yealial) aliaial
@radl) paill ililee Mg adicnpall Taliall ol yeaiall 45 88l ombY) b ddle dalily sas
ee damll o 3ay (2004 lge) il Jsh ek epn il Chdladl Jsh e 234
LS ey il iliginn 83bg a5 il bl Jlgdal 8 53l o Jsass e} (Hussain et al., 2006)
peilad o Jung il wendll dilal b 3 dugieal) ddle (B398 dgng ) Jeaad) et by
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7ealll Jguanal ZIY) cliuay palll jules s Ao 4slil 33k e Sl sledd) 80

(LS | Lo s Sl el de )3l iy B8 s (Tritienm aestivm L.)
2o (Ael1.67) il Jsh e IS clhwgiall el ailac)y Laall ulay anall o dliul)
e dllen cilael cpa A (B 46.67) Abiadl/cgall sae (Aiw/iliin 23.33) dlwial)/cOluid)
2 il Jola (Aiadlfia 30.93 ) o(iliv/Alisin 15.47) (au7.73) clawgd) B sl
LAY Lol a3 g il agall sl gy 1305 il e Aliadl/Cigal) sae dlyiad)/eSlid)
e Gl ey bl esl slyy clejd s Bly by Apeasdl aehdl s 5l
s «Crmg il g 53U) g Lilad 0lyl 8 Aliall gl 2xe o Isang ¢ (Alam et al.,, 2007)
5ol ) ol madl) ) e liae Sy ng sul) slend) 3} of (Abdul Galil et al., 1997) <3 L
oy il 8 ddbad)l leaBloe (B lges Dbl 8 sl s 8 digiee
s il el ilgione 53L3 ol Alid) g ane o) Laging 3l 3 Laasl A0 (2011 ¢ (gslall)
Al digine 8Ly ) @l i il slewdl d3ln) off (Hussain et al., 2006) «d) Ll Lo ) Lads
Al Gygg cdliadl/igall axe

gl cad zadl) Jpanal L) patlad bl glis) Ao slewd) Al ddiha 55 (4) i
padl) Jaal)

S gaall 2 TN T alidl gk =Ll gL —
'5 & 'i 5 o . -

) / ) ‘H( ' e slacd) ABL)
30.03 ¢ 15.47 ¢ 7.73 ¢ 344 c L&t
46.67 a 23.33a 11.67 a 48.6 a Lall s
4027 b 20.13b 10.07 b 41.1b Jadli ol

- . = L R - . F

5.836 2.018 1.450 7.58

LSI) o

0.01 (S5ia vic dygina **
0.05 gsina (Syina 2ie digina (3908 lghn 209 ¥ cijal) (ui A 385 A o ial)

Dalae an Glo aiila) Gilay g il sleall il A e Al 028 A (e 1 duagll g g LY
sV daalls dad) el Cagyla caas (Triticum aestivum L.) sl Jseasal z@Y) iy saill
dila) v @l Ay 4)lke mall Jyanal Y1 Gliay gai lia QoY langia ol Jns

Ladl) culs g il dlawd) 8l mai Gl Ll sy gl aladd)
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el panal Y] cliing gall pulea (s o dBla) (3 kg oy ) dlad] 2
(36-27)cceeeecieenene Lead ) Jally ddad) de )3l g s s (Triticum aestiviom L.)
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Effect of nitrogen fertilizer and methods of addition on some growth
parameters and production characters of wheat (Tritium aestivum L) var.
kace, under dry farming conditions at AL-jabel AL-akhdar-Libya

Adel. A. Saleh!, Fatma A. Faraj’
L2Crop Science Dept., Faculty of Agriculture, Omar Al-Mukhtar Univ., El-Baeda-Libya

Fatmaalzhra84@yahoo.com

Abstract:

The experiment was conducted at the research station farm of the faculty of Agriculture
university of Omar AL-mukhtar , ELBaida - Libya , during 2019-2020 growing season
The main objective of this experiment was to study the effect of nitrogen fertilizer and
methods of application at sowing time (beside row , in row ,compared with control )(
No addition of N) On some growth parameters and agronomic characters of wheat crop
((Tritium aestivum L) var —kace. The experiment was Laid in randomized block design
three Replications, the results obtained from This investigation can be summarized as
follows :

Adding nitrogen fertilizer , and the methods of application had Significant impact on
growth characters, and the addition of Nitrogen beside rows gave the highest average
values of fresh Weight (0.325gm),dry weight(0.155gm),growth rate (0.149 gm/day),
And (0.0089gm/day) for the efficiency of photo synthesis. Nitrogen fertilizer had also
highest significant effect on the leaf character. is tics , Highest values obtained due to
application of N fertilizer beside rows for the specific Weight of leaves (0.0289gm)
,however ,nitrogen fertilizer had a significant effect on leaf Area , leaf Area, flag leaf
Area (41.4,2.76,and 13.3cms) respectively.

Significant differences were detected between methods of application of nitrogen
fertilizer Indicated that high significant differences in plant height, spike length, number
of spikelet /spike, and number of grains / spike , and the average values were (48.6 cm,
11.67 cm, 23.33 spikelet /spikes, and 46.67 grains /spike) respectively, due to the
addition of fertilizer beside rows.

Key words: Wheat , fertilizer, characteristics of growth

36

2021 pusla (1) tlaall LU 110l (STDJ) LaaplsiSilly o plell cloill dlas
annamaa@azu.edu.ly Lo — dipad — diglijll deals — dof il Luds



mailto:Fatmaalzhra84@yahoo.com
mailto:Fatmaalzhra84@yahoo.com

(45-3T)ccreriieiieniecieen, spadl ol ol b ol Ao Bl claall olph biia 4z

LBl ol Lol Jha ol Ao Blal colaal) pla Jiia yas il

7 rled aaly) daaf SRR A2 Sl Al uatial)
QLY Analy Al pgle s Ansall 3lsally A3l pstal) A Aol Auuigh auid !
b daaly o)y A olgally L) audd ®
“ekhmaj@gmail.com

s paliioal)
Sl el e (55l) aualal) eyl Jals elsgll dara 3 el 80 ddjes ) Auhall oda Caags
S D sl S jae g il S (MASSEY FERGUSON MF735) 735 gasll g 5 ool
Aglial) 3ol (Agladl) Agliad) Zaadl ((BY BV Ap cgleall e pull 3 el elal B dgle ) 455 8 ol
Ded Ay Ll el deals Aol &S Giladd ddane 8 Alis Dy ja el pa) o5 G U L aaag
o Ui Aale IS @y o D dlsy (CRD) JalSll  Jilsial) sl (385 Aujaill 35 ¢ 2020 yeds
L 8 LS ool il dael jhall o ital) cpelal b 2 6116 o] (e g llg Y] daria s
4.73 (e Jall (0.05 (ssie die) Lsins dlaall eyl Comiti)) 32la . el sl byl Jaly clsgll
Aogial) Aadl) rmdil s b 1) Db 2 (e bl (mliad) e llys delu/oS 5.63 ) delu/sS
chUay) Jaly elsgll aaa (mlesd) die @lldg %22.03 N %33.74 e (0.05 (ssiase 2ic) Ligina GY3U
el e Jgaall 3 5L 1 sie Y dasn Gis il cpglil LS e U 1 () L 2 e Jhall 20420
Blidl Ll aasd Jaes efy %77.91 ddiadl 5oUSH Jane ey deluf/ HU€a 0.219 dleal) Lalidl Jaes
Aels [72394.20
5liall il aas cdulind] 5oliS dulanl) Ln i) ¢ GYI rsial) duaail] cdulont] depeal) 1A Cilalsl)

:dadiall
S @i g Waslas) (& sl @l Oy cdiall b onn Al del) ) cililaall gl EDA ddee o
sanall gl 8 Adead) oda Slad) ek Lee gl gl ) g Ahadly dhagieal) Lol clald) 283 a2
Baxse duse) 5538 PIA &Bhall dlee Jlady <YV G aall Jlaal ) DDA giate oxie sl 53 jeY) clg!
Jalgal) Cpe daal) s AN daaliy) o g Lae cdelyll ddagiae culS dac))) cilalus e slaiwy)
gl o adall delial Gy ool dlaalls aaigall U8 (e dlege (585 8 Allg d3)al) dlany Adasiyall
ddee Slad) il 8 G ) dalsal) o3 aal (Slippage) YY1 i Aaluall saag 7l CallSs 52l
o) asf e GYRY) Chupad KL L agisl Dlgind Jane g Uil adlall gl saly DA (e lldg (3l
Al dgaal ) lahall e sl el 3L (2009 casadly (i) Jind) 8 dlaall Lgadats ) dilad) b
GV (e galiall (Ko Y ail (Culpin, 1981) maasl 28 .&hall cllee o 4 555540 Jalally GYRY)

37

2021 (pupla (1) Alsall G0N 22l (STDJ) Liapfoi€illy o plell olaill dlas
annamaa(@azu.edu.ly Lossf — dipdsF — ;\':I:’.E{‘U.i deals — def il Luds




(45-37) e ) el Lol b el o BBl cdlaall olgh T yas il

ClebaY) (e degane A3 e S aall ) ase Jail oKed) e oSy &hall ol Ll cDlaal)
Aall ddee oW Culiall Ghad) dadiuy dlle Gleje e daally hall e ohgY) dila) Jeds
(0goaly i) %15 e AT G D aas A JeaY) e Jhall s Juab Y Js IS ey
38 ofy cadll 38 8 55i5ally dagal) Jalsall e il Gae of S (Kepner, 1972) Ll LS (1991
Moitzi et al., a5 LS &hal Ll 3 prdioad) Shadll goig 5l dughy i ae aiiy i)
(Al-Hamed & zeasl 5 . GYVI labe b dusies 3305 ) ol Call Gae 3 5230 o (2006)
Al Y)Y Jals elsgl) T 8 LS (peny (Lhall) duely 3l daladl claf of Aboukarima, 2001)

%51.5 A % 24.400 280 58 Cariiply %5 (MN%28 (o GO DLigiall dseall Cumsdsl Cua

(fSala) Ler pl8 Al 3 (A5 il e (JISul WS 80 ) 160 e cbUaYl Jals slggll Jaria aleaily
A plasiuls cOlaall SN adall vie eh3l) jhall cdlae GYHI A 3555l del gall (s e (2009
25520 cn ey BIS51157 (osh)y Gsima die Jlially uajilly ayhall oy Culad) e glsd
plasial v @l BV dues Jily vkl Gl aladiu) vie culS @Y A el o L 2 cam
elogl) Jara 8 LalS Jumdl olal aws sl of (2009 ¢ ysills dandll) Jiagi can 8 - lial) Sl

KLl 1€ 70 ) JSul olS150 pe Jacall Gl (ool Gum cdely 1 dualull 2ualal) o Way) Jals

Cratdil s A dele [ oS 5.75 ) Aol [ oS 4.99 fe Lalull Lleall depudl 8 digine 80l )

1.25 o ddeall doality) saly ) (ool oyom 1ag %5.3 I %19.6 (e Ligina GY3U dugiall Al
by ISl S T70 ) baa vie delufaign 1.44 ) JKLL WS 150 ) b die dela/pig
Ahie gyuy digh) Cligine ve jULY) daia 4 DAY i Aubal (2009 k) Lhal duas
Ji el b (1 ¢0.75) aall of Y deass s .80 e Jha ol o oashae Gl plasialy
S alal) Y Jala elsgll Jara il ddjaa ) duhall sda Caagi b 1.5 xie Jasalls &5lae @Y
ol e O SLaa) 5 il addey L5 8 bl daads vie Dol Ddadl) Cagyll) caat ol S 53l
el Lhall el ANV juleaS Lulast) 5elilly cAalanl] Lty (YU Lsiall

adl) iy dgal

ol Aaals el A8 dely3) olaally a1 6 Anlall Jsiadl anf b Al G slal
skl gginall lsiay ¢ oy Al ot oy siame il Jindl sy .0 2020 Ziw uadsi el Ay
o +(afen) 0-09 5o Colatll sy wie sasadly Bl phas (a s 20 e e Jind) Al
) pige vie Al Gailad s (1)Jsaal

Jiall Aol Aaalal) alsdl) Gans (1) dsea

(2 )oish ol gindl | sl | % ceh | % e | % ol | (aufp) dstic

0.09 S 2 3 95 1.57
38
2021 il (1) dlaadl LN 2andf (STDJ) L opiSilly o plell claill dlas

annamaa@azu.edu.ly Lol — dipasd — il ill deols — el il 4005




(45-37) e ) el Lol b el o BBl cdlaall olgh T yas il

augie i (aitie b (i dusy Lalall chlay) Jals baall (e Glgies EDE i) &
s Lol i B deatnd L il de b 25 b 165 OL1L0 culSs cadin aiiag
52 (735 gasl) chhall 4l 45580 JE (e aeaalls MASSEY FERGUSON (MF435) .=l
U ke hae padind WS L Sl glaas 72 B39 Llsdl) el o) 3585 damy & 2
2 1989 di LS5 & pim (ALPLER ) ol il

dae cuft aay O skl Ehadl ae Jhall diwds & (Practical speed) dolall depudl el
il clally JURY) ana e %75 sde 3y (U4) 1 dall ve (3282 / 55 1500 xe haall oy
sull By pum e gsinn iliad 3yl o Adluall 038 adadl o DU el Giles xa (ie) 50 Lalake dils
ey JhEY Ll Jhall el @iy o ) 10 oo Ji Y Lo dladll o3 8 lal) ASa
el /oS (24.92) il o(1) alabaal) Gy Sl 1 Ul aia vie olaill de jud) Casuen

V, =[50jx3.6
(1) K
HE P FGITEN

(Aele /o) Jhall dylaill deyudl vy
Lol e 50 dilas Jhall adadl DU Gl Ty
) darn die elldg ¢(4283/5)53) 1500 yaal) (s 22e vie dylaill de pudl Glaad dlaal) (i &) S
(Y 25¢1.6
(1) gl (e die oashae Cilyae Aol Bl dilee ehal @iy ciledl) ol ddeall depud) Cunn LS
p AU sl e (2) Asbaall Gy L (2 <1.6
2) Ve = [%)j 30
(el /o) Goall deyu of dgledl) dejpudl vy Cun
Al e 50 Al adadl 2 DU 03l Ty
2 g paal) clival)
A uleal) 8 dbaall el hall el o HURY) dakcal dabiaal) aill ek dal ) o5 S8

(Slippage Percentage) @YyU dugiall daadll . 1
s e BN s bl ol o AU YA G uleadl sl e GYON Augal Ll e
ddeal) Slaty Bpaienal) gl 53l Baghie 538 ias Lo say ¢ Jhall g (ye0 83 5l 4alal) DAl s
Ll Gy elldg (3) dalaal) aladial 525l e laall (4 @YY laa 23.(2009 «gyomlly daadll ) duely 3l
s{"t“’pjxloo il saill e iy (Zoz, 1972) 4a )

Vi

(3)

39

2021 ke (1) slaall 20 2sel (STDY) LiaplpiSilly aplels olaill dlas
annamaa@azu.edu.ly Loel — dipdsd — dipli il deala — o) i Luls




(45-37) e ) el Lol b el o BBl cdlaall olgh T yas il

(%) aalal) cOlaall b YU Lgiall dadl) : S

(ELc.Lw /eS) Z\J)Lul\ eyl 11y

(Aelu [aS) ddadll depudl 11

(Practical Productivity) dilell Latuy) .2

Ll o s dael)y Al el Jana e el B dertiendl Ganlaall (e dladll o) dulead) Gl s
(b3l Jall 3 e Al DU ddead) Ayl Glaly cJial) 3 ADU (ladll) ksl oY) Jane
: Jall sl e (Kepner et al., 1972) i (e dajiaall (4) dabeall aladind o

(4) P =0.1x B, xVvp xS,

(Aol /ESa) Llaal 2al)Pp

() Gbaall il Jidll iyl : B,

(Aele /aS) dLubadl) deyud) 1 vp

caglaall Jasie€ 0.75 4iad gsludiy a3l Plicind Jalas 1 S

(Theoretical Productivity) 4 laill dabay) .3

sl e (%100) e AV Jexd Ladie \gide Jyeanl) (Ko il il Wil e Lkail) ZalitY) Capes
dasid) (5) Abobeall e dplaill el Gles GKYL il el JalSsg clgd Baanadl de yulls
5) P, =0.1x B, xv, il saill e (2012 cxls) Jd e

(Ao L/ ,Sa) Auylail) Lali) 2

(Aele [aS) ddadl) depudl 1 1

(Field Efficiency ) adesll 5:li< .3

o i Lgiad (058 Al Ay ) Adenl) AU Augial) Apel) Ll e Al 5eliSl) Cupes (Ko
Ll (Kar lly (Hunt, 1980) i (e da sl (6) dabaal) Jlasinls duleall 3oL Gls 3% 100
(6) Fo=2x100  :Juil sadl e

. :

(%) ddesl) 5oLl £

(Aol /Sa) ddenll LaliY) 1 P,
(el JiSa) duplaill Aaliy) < P

40

2021 yosls (1) laall L 20l (STDJ) Leaglsi€illy o glell olaill dlaa
annamaa@azu.edu.ly Lowef — dipasd — il il deala — del jf Luis




(45-37) e ) el Lol b el o BBl cdlaall olgh T yas il

(Soil Volume Disturbs) )il L5l aas .4
Adiasg cBadas Aaie) 858 DA Gl Ji (e aal)) Sy 63 Ll aas 4l e 5Bl Ll aas Cajey
(7) Asladdl e Bhall ddee (g Bl Ll aas Gl Kay «ladll Eiall Gacs Bledll Lalisy) o
.(Bukhari, 1988; Yayh, 1989) (s JS U (1 digasall

(7) SDV = D, x P, x 100
(Aelya) Lt sl aaarSDV
(o) o Bl e D,
(A lyp) Adedl) 5l Aulaall n i) 2Py
e okl Jalas dpla Caendind Ly e G adlgsg (CRD) Jalll  Jlgdial) aracaill g dupaill Crnna
p N gl e Slaa) ciall z3sall (IS clgple Jeaniall ddaal) w0 auea

(8) Yl] = U + Ti + ei]'
(D5 A s dulial) el culead) Zali ] ¢ BV Agiall Al ciledl deyud) ) Adaia 1 j
coladl gl 1y

Y bares ele il 0 T
G il alasinly lasiall o Al cupal Gia ((SAS,V8) iy alatiuly lilas) ailil) il

0.05 (s5ise 3ic (LSD)(ssine

s ABlial)y i)

Al deyadl e YY) Jaical 0.05 (gsis die Lsina Dl clia of culall bt mili oyl
DY) bain e (o (Goina ()8 B LERY g cgina By 8 cllia of (2) Jsanll s LS sl
e OBY) Jai b b aale il Luails IS Al 13 oy ¢ Ohall Ddadl deyud) e il
By Aoy (gl cAelufoS 4.99 N delefoS 4.73 e Jhall dleal) depud) 83l ) L 1.6 ) L 2
Oball ddaall Aoyl 53b5 Y Db 1 A b 1.6 e JUaY) daia (aliail (ol s 8. % 5.49 lajlska
Lladll dejuall ad gy B cundl aan % 12.82 lajlate Lowiy .Aelu/sS 5.63 ) delu/aS 4.99 004
DUY) el dalie e il LY daia 8 @aliad] o ) LY ek A b alia) e )l
G Gk lae Lpll Jals cDlaall hal lake e il ) @Ky ((Ground Contact area) 45l as
G5 - bl Aoy 8 8al) sy Lee (Rolling Resistance) @il daglia of ol daslia e JIEY)
(2009 ¢(gypalls danll) lgsde Jemas ) 3l ae bl 038

41

2021 e (1) saadl S0 2se] (STDJ) Linslpisilly aplell ploill Lo
annamaa@azu.edu.ly Lol — oyt — diply jfl deals — del jll Lu15




(45-37) e ) el Lol b el o BBl cdlaall olgh T yas il

A Aglaal) Lali¥lg BYHY) A (Aaladl) dopud) B Lall L) cUay) b s 80 (2)Js

(Aol ,USa) dilasd) Loaluy) (%) GYY) | (el [aS) dgdedl) depudl | (L) ) Jaraa
0.219% + 0.0066 | 22.03°+0.5371 5.63% +0.1724 1
0.194°+ 0.0026 | 28.50° = 1.0333 4.99° + 0.0642 1.6
0.184° + 0.0036 | 33.74%+ 1.4753 4.73°+ 0.0929 2

LSe35 LaaY Wy (P > 0.05) dsine lis b loin 35 Y Dases J8Y) o sals Cim 8 s ) il gid) *

0.05 (gise vie elldg @l GYV) dpals o YY) i 80 digies oalal dalat il <kl
Al Jadcal) Sligics G Ausins Bgh llia ofy cbayla G chlaY) bara il o (2) Jsaal) as
L 16 L 200 SURY) daiia dad mliatls . GO0 Dgial danill o ccgpina (08 JiT sl Ty
%15.53 1 ))xke (mlids) duy (gl «%28.50 ) % 33.74 e BYOU dgial) Al (mlias) ) s
&) %28.50 o FYOM dsiall Al lgae cacaidsl 5L 1 I L 1.6 (e Jarcall mlissl vie W
(2009 « 52 £2009 ¢(5y50mls el (o IS lgrle Jmat ) gilal) pe gilall 38 3img %22.03
DRI 138 o el Julas s cpglal ciulaall daali) e jhall Lalal) cblay) b il (les Lad
Laluy) goiea gl ) L 1.6 ) 2 e Y] daia (mleas) sol il L0.05 (ssise die Ligiea oIS
G el JiSa 0.194 ) dele/ e 0.184 (o camii)) Gus ogyine (3p i LiaY Gy el
Lleal) daali¥) g il N L 1 L 1.6 e WY s (mlids) Cun (s (8.%5.43 80l day
Gl s 35my . %12.88 lajlake 52L) dawty (ol cdelu/ e 0.219 L delu/ JuSs 0.194 (e
sl o Lladl) eyl G asleall ey el ol darall Galiasl dad hall daal) deyadl 5oL
e G Lo sty Blaall Bl B 8al) lead dejpudl (B Baly (ol ol el LDt Aalny) Slasia
(2009 «syplly danill) (10 S \gile Juass Al il

sie ie Lgine OIS Llaal) 5oUSN e hall Lalal) chlay) i 50 of cplal) (b il el
S %66.19 (e Ldasl) 5eLSl 8 Ligiaa 50L) S 1.6 ) 2 (e HllaY) baica (el o 22l .0.05
Lis con (3 .0.05 digine (s5ie Yie (gyine (38 S LaaY iy ellig ¢ %7.88 52 L %71.41
O Cxd)) Cumn cAgliall Bl Dogiea B2L) (M L 1 DL 16 e DY) hava (alias) e
% 9.10 laylsia 8L dsuing 77.91 ) %71.41

42

2021 ujla {I ) dlaalf é,.r'f.f.l'f el {S ?P..y Lia ol il o plell clalll dlag
annamaa@azu.edu.ly Lol — dfpdd — L:,_ij deala — &Mf d;d.f




(45-37) e ) el Lol b el o BBl cdlaall olgh T yas il

*B el 4l paa g Aplal) Bl o ) jall LAl ) jUaY) biuda i il (3) Jsan

(Aele / 72) JEd) sl aaa (%) Adesll 55Ul (b)Y Laia
394.20° +11.9853 58.38% + 0.358 1
349.20° + 4.7624 53.49° + 0.827 1.6
331.20°+ 6.4901 49.60° + 1.09 2

LSe35 LaaY Wy (P> 0.05) dsiee lis b loin 358 Y Dases J8Y) o sals Cim 8 s ) il gid) *
Lokl Jidas bl ey @lldg <0.05 (g die Ligine O 5l Ll aas o HUaY) Jaia il o
3535 (3) Jsaall b syl bl maagi Bl Ll paa gl ) JUaY) e a (mlias) (o3l Cum
DURY) dana A (alias) diad Lghall Al aas o Ll G URY) das Glisiee o Ligina (358
5L Ly gl e/ %2 349.20 ) deluy 331,20 g syl Ll pas aiil L 1.6 ) L 205
oo oy Bl Al aaa o L1 ) b 1.6 e YY) dara (aliadl vie WL%5.43 ek
O I el Cancdl (e -%12.88 Loyl 50L) dausty (6 el [ 72 394.20 ) del/ 22 349.20
a8 Ll yualiall e s s Dlead) ZaaliY) o daad) B0l 8 aalen YY) daia (lias)
L - d,o'.'\g JA} EJM\ Lﬂ\ o J\JJ:’ c&b\.b\g\‘km ua\.a;.a\ &= J\J)’B ‘:;l\ Z\_g‘)“j\ 531:1)'5 EJt\AM Eu):d\ pa

o
gead hall eldl cpeas ) odl o3l hall Aalsll hllY) haa 8 (mliad) of w038 Les
oo ks il ddide o vie Aleall (platl) (e aaell ehial b aasil Al cas g padl Sleal
Aol alasialy cdibise s Glecl vie @iy gl )l (sinally algil) dibide Gy diey @b bia

a2yl

dpala®y) ddl) <yl (1990) -oliss JBY clng caulall o Jludlie (pua Jardlae (Lilil)
bl ealaky L AN Al el ppenvigal) ) el alad) aigal) Bl ¢ g

chlay) daly elsgl) Jara sl a6 L(2009). amall ae (b cgrsmll 5 dea) s e (daadl
57-51:(2)1.3:e),3) aslall Jus dlaa . New Holland TT 75 FWA dalu) o3 8 dalal)

Bpadl Gladf dlae .80 juie Jhall cndl oldf e adall ) Jara 5ih dady (2009) Lasbe ¢l
19-14 :(4)35 .clileal

pstall dlaa L 3hall Javs 55 (B sy ashaall Claal ol d3lhay a2 (2012) L le dea] caals
A21-110 :(5)43 . &8l a3

43

2021 sl (} ) Alaafl ?.r'i’.f.l'f el {S Tﬂuy Lia o iSillg o glell olallf dlas
annamaa@azu.edu.ly Lo — dipad — L:’_E_,"‘Uj deala — “':':Mf 4;,_3‘




(45-37) e ) el Lol b el o BBl cdlaall olgh T yas il

) Bangll V) & Ddse (e b Cujlad) e Guesdl Adide gye 55 L(2017)0k A& ¢ ale
1147 —1141: (4)48.3:8)a)) due))3 aslall dsa
Sl adal) vie ely3) el cOlae BV 8 55 dalsall Gl ((2009) e a2 ele (iala
:525-519:(4)5 -aueh )l astall b a5a)¥) dladll L Dlaall
s &5 sl € L)) NIy chlal) (2009) il Glimay cxmad) 5 s A2 ¢ uige
174-170 :d8 e
Al-hamed, S. A., & Aboukarima, A. M. (2001). Predicting the optimum performance of
agricultural tractor and implement system based on minimum specific fuel
consumption. Misr J. Agr. Eng, 18(2):392- 406.
Bukhari, S., Bhutto, M. A., Baloch, J. M., Bhutto, A. B., & Mirani, A. N. (1988).
Performance of selected tillage implements. Agri. Mech. Asia, Africa, Latin
America,(AMA), 19(4), 9-14.
Culpin, C. (1981). Farm machinery. 10 " edition. Granada Publishing, London, UK, 14.
Hunt, D. (1980). Farm Power and Machine Management, the Laboratory Manual of
Work Book. lowa State University.
Kepner, R. A., Roy, B., & Barger, E. L. (1972). Principles of farm machinery 2nd ed.
xi, 486 p.: illus.; 24 cm. Westport, Conn.: Avi Pub. Co.
Moitzi, G., Weingartmann, H., & Boxberger, J. (2006). Effects of tillage systems and
wheel slip on fuel consumption. The Union of Scientists-Rousse: Energy Efficiency and
Agricultural Engineering, 7(9), 237-242.
Yayh, A. M. M. (1998). Download Tractor two Blows Moldboard, Disc and the
Inverter and Measure some Performance Indicators under Conditions of rain-fed
Agriculture” Ph.D Dissertation, Faculty of Agriculture and Forestry, Mosul
University.PP:72.
Zoz, F. M. (1972). Predicting tractor field performance. Transactions of the
ASAE, 15(2), 249-0255.

44

2021 gpusla (1) slaall U 222l (STDJ) Lia o2y o plell oloill dins
annamaa@azu.edu.ly Lossf — dipad — L:,.Pj.ff deals — del i Lus




(45-37) e ) el Lol b el o BBl cdlaall olgh T yas il

Effect of air pressure changes in driving wheels on tractor
performance during plowing
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Abstract:

The study aimed to investigate the effect of air pressure changes in driving wheels on
tractor performance (MASSEY FERGUSON MF735) with two-wheel drive and two-
shaft tipper plow in sandy soil. Practical speed, slippage percentage, practical
productivity, field efficiency and volume of raised soil were used as selected indicators
to evaluate the performance of the tractor. A field experiment was conducted at the
Research Station of the Faculty of Agriculture, University of Tripoli, Libya, at the
beginning of November 2020. The experiment was carried out according to the
complete randomized design (CRD) with three replications for each treatment which
was represented by the change in tire pressure i.e., 1, 1.6 and 2 (bar). The results
revealed that the tractor gave the best performance at the lower air pressure inside the
rear tires of the tractor. The practical speed of the tractor increased significantly (at level
of 0.05) from 4.73 (km/h) to 5.63 (km/h), when the pressure decreased from 2 (bar) to 1
(bar). The percentage of slippage significantly decreased (at level of 0.05) from 33.74%
to 22.03% when the air pressure inside the rear tires of the tractor decreased from 2
(bar) to 1 (bar). The results also showed that tire pressure at 1 (bar) was higher in
obtaining the highest rate of practical productivity with 0.219 (ha/hour), the highest
average field efficiency with 77.91%, and the highest average of soil volume disturbs
with 394.20 m* /hour.

Key words: practical speed, percentage slippage, practical productivity, field efficiency, soil
volume disturbs.
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Abstract:

The study was conducted to evaluate the various processes of resistance to water
erosion, in the Tarcin area near the Al-Arban region from the south, and located in the
southeast of the Gharyan region, where it includes the construction of obstructive stone
terraces in small waterways and valleys foothills, and the establishment of earthen
terraces in some arable sites affected by erosion.The results showed the positives of such
operations to resist water erosion and preserve soil and water. These structures have been
subjected to precipitation over the years, which require cleaning of the terraces from the
lowest to the highest at the rate of (129.88 - 519.4) years. The number of cleaning ranges
from 16.4 to 4.16 times whereas starts from the beginning of the establishment of the
terraces until 2020. The soil may be exposed to worse erosion if the terraces that block
rain water are not taken care of. The study also revealed that the area is exposed to wind
erosion by removing the natural vegetation cover through overgrazing and logging, and
not replacing it with other environmentally friendly plants. Such deterioration has
negatively affects the ecological balance between the components of the environment in
the study area.

Keywords: soil erosion, Tarcin, obstructive terraces,soil and water conservation.

56

2021 gula (1) taall SO0 222fl (STDJ) Laplpisilly aglell claill dla
annamaa@azu.edu.ly Lossf — dipasd — L}Pﬁf deals — del il L5




(73=57) e IR ) Bafiagy el Gall ey al) Lol Bl il

AR Ol Gadaty sl Gali o dupall Aulad) Ball Sl
20 S clag s uas o agana
Ll daals Ao LS o3l SLai®y) aud !
Bigisl Analy ey 1S daal) lgally Aigl) uudd ®
a.alazragh@azu.edu.ly

: paliiual)

Claud e oty e QIS Balyy JCag ¢ AR V) (B € Jae Ll Jsal) e uaall il
ZEY) 8 8L Lebling duwaia Allsia OS] 2ae T Gua el Joall e el dnlgs 1 AIaA il
e Ao Al Sgns ol e IR LSV ) dpel) Jodll dalle s UL dase Al S
Al Lol 3lsall JiY) Dnadl Aglas 3 ) Gaty by Gl 220 83ljs (el Sl
Grally (Ol 2ae 8 Al das 5,8Y) Sl b Al Bl ade bl i Y I3 g
Bsadl) dad (Ofy Lags la e &SN Glalia¥) e %50 s 358 daad) Jsall o ) dadl
= Y S8 Glad peia ey 2020 L Ysa Jble 53 Jgas a5 Gus g alin 3311
e Jhle 50 ens 5o Waolyiial d S el 2l Aol ssadl) dad of Cus ASL) sl Dagans
) e %44 Gy madll Jpemne 3 Aupedl L3030 A0 SV Ll (<05 Lgi L) o (e
Ll iy pall Ghll Gl o Ayl Balil Ale @llia of Lo 2l cocaldg (43130 Ssadll dad
o S) as daws il 196.2 laies L3 oalls aity) At (ypile Slaie OIS a0 i) LS Cas
ke We®le A Ll 5l8g Allall Jlgs e oy 4kl Lilas 1 (9AY) Ghlial &lie 3l ded
LAl alliy OISl 52l o
3l pa¥) ¢ Jisl) mii el 5oLl ¢ il daaliidy) clalsl)

tdaddall

dgnplal) Dlgall o dlailaally 230 spus JEH o all Ladle Alghaall 50l S5eall e a2l o
S gl )l e lonil) e daall dalss el Joall e IS G Y] ) Alasni) Lgaladnalg
6 Laa 5aY) Clgiad) & U] il e 8 Bgale (aliadl bl Lald Gyeplall 3lsall Laganay
chdl Slead g layY Lopal) ol adiee GLESH; Ladlia) daaladll (o daliY) (mlas) )
ysinnn Ayl HUaEY) alana il Cus (2007 ¢pd¥) S elESY) A Sl Saall G duallad) 231521
e (e Ll 13301 (e Bntl i) cilalial) el (931 Jga o aaiaty 450380 claially alull Cayea
LI ) al Ayl Joall )08 anal (AT Ciliaat Canay oyon (31 AL il cilaal
Oty dallay dygen Nl adalial Za P A8UAD) aniaiy colaal)) sha haind Lualu) dalall o3 iy

Ol Balyy SN (4aY) goiage Gl A colil) ducsiy aaa o Clgn gVl dasdl o 43y

57

2021 pujla (1) tlaall GGH s1eft (STDJ) LiaplpiSilly aplell olaill dlaa
annamaa(@azu.edu.ly Lowal — dipasg — L:,_R‘w deala — ip_&,ﬂ q';ds‘



mailto:a.alazragh@azu.edu.ly
mailto:a.alazragh@azu.edu.ly

(T3=5T)eceeeeeeemreeeeeae AR e afiagy R Gali e g al) LA Ball il

Lol Uapi ehiall b o< i e ¢ puala) Upeae b dals Joall clbolal 8 431l doaaly sy
Lbadl dangis s (A p2350 oI35 Al Cinaal Cus @l (g eV Laily (olady) B b
& Al 6% Tegiy LS el o S sl o Jsemall 508 ji55 Y Laics (2009 ¢ aill) Audlal)
o Ul 58 Lalinsl sall Lasy diehe Alls A5 5l Ballll 2Dm sy S el e e Al
s g Bl Joan aliadl ol el gl ol 2l pamliddl ue SIS IS8 o3 e Jsaanl)
Tiaye dpnye Alls ) dg0 5all gisS (g Jitig Byaiese 5N ot GLal) (o LIS g g Alal) 12a
Clyige aes Jal el .(2003 ¢ o) ve)  ASE dad daye sl dlag) Jal e Al e s
Llad 2500800 Spndll Chdigag Slaly 2 WU Aualill Cilyégally elial) e Jynnll GUIKLY saaaall (algall
sl e Jyanll ilal€aY sassall dalgal) iydisa puanti Gum Y eVl g hliy) b danliud
Aalaidll) Saseanally degyiall (al ¥y A e 3y Caral slatly Z LY gty SIS gl sladl e DS
(2008 e 3 anill 4y el

clebiall ol ey ol clamial)l yég 8 el pladll e Al Y] dulel ade
Gl Lmall cBlaall pdg (A dealis ) BLLYL QIS e daddy Gl daall et Glag dbisail)
gl 138 daat Gl 13! (gAY Clelhadll 8 Ll s ol g Ul Cilds Gaay cAaatl) galy Jagad
G Lae 8328 it s Loy OISl 255 2y Leald chpnpal) dgail) Clgagill B Bacie DlSe Jin3 o oy
Gallally Y pai ¥ anal T Lpad) Jsal) 8 A50080 Aa)V1 sl By ASIAR alod) e callall 5al )
Ciliag B el Ghll & ol Ll o o glaa) 4 @llin maal 85 aliall clamid) Lo S|
U ge VAl el eadiy (G alakY daldll jalad) e dlae¥) i B e ma as )
(2018 «zl) eyl aall il & el)3) g Uadl) daaless galfis e ooyl

O Banly o) Sal) dilgs 8 el s climad) By ge el Ghll (8 361 ACad) @iy S
Ag1a) sgadl) dad il daja Cligies ) Giliay o s dgal) dilaid) Jss Legals G CBlianall ]
On I SLESY) dn g AR Boadl) skaig anas Al AICEA Cillas GulE ey ¥ ble 53 s
ey Gun Bl gall Jelgal) 1Lt el Calelay (pad) Glagll 8 L0130 AIKaA) dayy Sag A5 alud)
el Aad glan ) eyl e Apaldl dgell & gl hl) ddie @3 Jadall SIS i)
Gsi Jane 525 2000 sle saia Lsin %3 ss Loy ol Janey Uagale Tejls (ISl aas 2¢s 38 dilaidl)
LS (2008 ¢cipn) o132l by (e (ssin o VRN ) ool Laa o3l 2 Y gad ¥ aee Jacigia
A il Bagll cual 8 umally il Gn QIS i B Sass s 4B ISl WS i 1
Ghlall & el gl Gloms oadl G € wlp ) Ll Jsall s sl aslsl) ald) Jala ol
S Jalalls A58 ACaA) MBls dasiyy Liady el gl ol aali ) ol Lee cllalall sl e Gl
O ol Ohgll L ey A dael) i) Al dpepdall GLAISEY) (e a2l o Cun el dalsall 525

58

2021 le (1) tadll 320 200 (STDY) Linslpisilly asplell olaill iz
annamaa@azu.edu.ly Lol — djpdd — diply il deals — dof il L5




(73-57) e AR ) aafiagy elB) Qe e A al) L) Bl il

0o 4iblse lals g Ld] (8 2n =l ol (el Gl Gl e Gaale 197 Jisa a5 de) 5l AL daliwe
el ) dphall del3l e JUEY) sad Jaally LeDlii epmg sbaall jolias LS pxe (ool 38 canal 2l
Sl DB IS Al celaal) ASie Fae Las dpdsall sbiall dualag oluall o allall mijes 255 () g sall
AN 3¢l ol Al alldl o Gl dgalse o il e dmge el el Y] G ple
Npally dyelly Calially saaill ol Stal Zuadal) lgall a5 ) ALYl sl Hlsalls BDle ()il
o)l Jadtind 3 1€ o0 5 ey Lsadall cuall DUae ) ] b Glady) 909 &Ll Lgdpey
(2013 «(528) ayall gl 8 £l

S AN AN e 3 bl 50 Aelall Augail) Clgasilly Tpmulally Ldhiaall delsell OIS 13
daall SUEY) Gn Ol e gl (B e oall (I3 Saal) Gl sl ol cual) Glagll Ledun
Dlsall plane angs oF SISV el S8 Adlay Lpdag Laanls lse (e el duaill oD llally 3))sal
DY) ada el LS Al laylge e e Gl 3 Ael)3l AL al¥) ol olual) elgas Ayl duel) 3l
s gy B3 Lgblis Alila ke 9 i dwpall Glalil) (e QB 20 B g Cuss Bgeall (e o (981 dgn e
DU 8 Al Slsal) o B e Laa oY) Gans aa dae) 3 Allaally slaally Aol 3l dalliall o))
S Jiese e Aelp3l ALY V) (e uS eda eling col3ill e Joall o3 S Lo 2l G Bale dudail)
(2014 ADls) Lebigas (aiiy Chlena) Cheia Cuw 9AY) JUEY) Al daalul
IS aadly Lol 5l (laca AlSae Lol I3 ) A8 FAO del)3lls 36V dddaie cidje o
ast Adee sa NN G OF Gl ieay el e Bpulad) agilalia) e Jpeanll Y)Y IS i Galil
aie g prall Gl G hEaY] Gty o) e eliall Gl £ ) Glaa 1A Ay slae ZDE e
aabing oo J< 138D (e Bagllaall SLalll e Jpeanll Al laca Laaly lon) ) lgsbonst) ¥ aae
pes oliid) ) Giagy Jee 4l S eV Isihe 8 E.CL dugysY) degendl) ohud et (2011 caunn)
Ol 1agly ccingl) 13a aian WDIA (e (S () Bilasl) NS aaay Chuparl) Vg (A3 pguy poall SIS
dalall 3 il Vs g alalall LS 8 cgal Gadil) eV c el (5l e o g el
@l st ol ) deasill dal e deall o adin S50 oY) Gins G el Vi (g9 cdiaal)
Oe lsall el aladsud 5$ oly el Jgeanll 5 alalall by A Glsall (R )/ Jsl) Clasinal
o (@A) a¥1/Jsall) 558 e sanall 30 AUl Gy Gum il el 3as 0 Qilasl) PDAs
plaball oy ga Fplion SSY) il Lacalls Lualig calalall (o (S Lo 293y p2e (o gl GaleaY) )
(1996 LY () lyad/ Sk )/ o Lusill)
D55 ol BN a1 ag sl sany (gilly ¢ Aol Copemall i saas (53 el ) L LaY) st LS
e shay L) ey S D) (gl o3 e Jpemall e sl iy US g ol US s

59

2021 le (1) saddl LN 130 (5TDY) LiaslpiSilly ashell olailf e
annamaa@azu.edu.ly Lol — djpasd — dipl il deala — de) jll 4uls




(Er ) AR Y ety el el e L ad) Lol Bl

Y ledies cade Joemall 508l 35m oy o3l Jign of akgad by 3 oaY) of of Bladly daall
(2016 aan) S G o Alls ol 6 plakall e S e Glo Jpeanll 5l isn
sduyal) dl<iia

S Y G sendll LY ady @3 Y1 Ll Jsal) e aell dnls A I Bal (<
AUCaA) aSig ¢ABIR) aloll 2y B saill Jae o Aol QI 3 sl Jaee 0S8 A adle (il
ookis dpal) SUREY) 8 S ) & g el e allal) 50l e Al Ball i ulas 8 ddiald)
sl Ygleall dudpall
¢ patll OV aee pe i LS el B g Al SIS sal) Ja .
CobaY) o Rl e b i Ja .
syl dsaal
ia¥) Pl Alglae b ol iy Lehays IS 2 83ljs (oall (3 ) Aoy dulpall S
O i Can OIS e B A e dlasale 8ol adde Gallal) A 63 13l gl duaslal) 3)lsall
Baliall OS] gai Y are el Y Dl elaall g ably SISl el OsS
syl Calaal
t ) Al ol Cangs
(Ol elaall Alha jalae Ay PA e S gl s .
Al il a8le g A1) Y1 Ay .
A 52l e gig AulSall Al Ly .
oY) e laydlig el Gais Ay .
sdaayal) daagia
LY Iy A gall linglly kil e et ) clebeanyly ULl Jidatl beasl) meial alasiad o
pxsiny (lSully SN oY) podage B i) Lbal A AR cluhally aabally S s (e
Jall Ajlee Aglaal 405 by Leidles Gl adll JlaaiV) cloles alatin bl bl zeidl
cd) IR R @Bl T Lo yui Lanyel
dfpal) agas
(2020 — 2000):&5Ls30 25051
yal) Jall 1aulSall agaal
rAild) cladal
doalay daalal) Aaay Bgdie abla Lo dgouall Galdl Gy adll olilly lSudl olsin Al b
@l il el ) Al cualds Cus 2014 L gl Aaal) Qe uladl anll B Al

60

2021 (sl {I ) Alaafl g.n'.".f.ﬂ Saefl {5 m.y Lea ofaiSillg aglell clall Ll
annamaa@azu.edu.ly Lo — dipdd — L:’_l'_,ﬁj deals — .{,_-,MH;,J;




(T3=57)eeeeeeeeeeeraeeiieenens AR ) aafany el Qe e dual) L) Bl Al

=LY e 80€ lalie @i Joall e i€ o s (AN GUSH aa laca 3 G alladl Jlay ¥
S sz e il Ler min) Joall (e deganal Lacals Jg¥) tomasnd (i) (g0 A3l dallal
A€y Baaiall SVl e JS 4 caali L sag cdeg) el Clalual)l s ol cad Gipatll e Cijae AT
Jsl (e e gana S Cually (19711968 (10 55dll 8 malll (1o ey hall Clalesall coall ) Wil
Claalll 2y el claluall 8 Al Lephall blse Pliw¥ JW oy Lol @Ky J) s
iy Jymasll Joall guan 4 lssaa B opdgiy Sl a1 AlSha a5 Ml clealing ) d31)
AR Gy Gl Olgin Al Ay (2014 D) Dlaals z Y on b d5lgall ey La 4diad]
Gl bbb daals —de 3l A4S Lghakii Bpals (P dasuiy A aa) Gilaall Al BES Lud
Clsling daital) Jglally LelSliia Aanal) By illg agallly gaad) "B a1 :olsin a1995/10/18-16
pedl Gand skl il Pla 3l Jlall (ol (ggiesd) o Aliladlly Gl 35 o A Al
S aal) o Ll 8 Al gl (giall o ) el clilasy) o ) Auball Cualdy ciegal) 42030
el (o sl ays chestiall Jsall (pe HESU (ol (giandl) (jliss Alsal) kil 8 (g 4y (g5l
DA G elial) syl e Jl Yy DS OIS slae¥) T V) a ol cualall Gasiall DUa Ly S Ll el
sl (ggianall o dbdladl) cilasdll sda DA ey Dl delinly Ja 4w zykay @) Jlgadl (8 cllig
(1995 ladl ¢ ADa)ainalis Stiona L 3 2
drala dlaas Bpdia hlal) 42 Bpaw daldl il curall Joal AlSud) uEal olyin Ao
Lo laa¥ly Eolady) eVl of duhall Aadlag 2015 Lad delll iad) e (uwaldd) aaad) (Ligial
Aakaiag ole (<5 el Ghgll 8 e sanll Jsall Adee o Sl S L OIS el ol Lgasle )
& Qlsdll 2Ty Ay JS Cigyh s ddlide Jlg Gldslly dgeadl) Cundlsl i pala S du)al
Y anall @lls 8 @)l Taadlins DA e (Y ¢ Bara IS Lgldat Cany ) alshall aal (e digeadl) NV aes
Y are Cingl Guigh 8 cdae iy dpalai®V) dnlll o (sl lpuans ae bl ) Joal) @lls g (oo
LS clliyge b 8yl IS Jlidal dases o ST ) Jead Jaeal) 138 95 o 8 81l UST Jia 2 (0 Baguadl
Cradd) calall Rl e 5aY) Apdad) DA daldg Aipes i G Aigeadll Y aea (alidd) Ay o
(bl Litse 3 (%15) oo pRla) 13 2y Ay il B (%32) cpas b (%35) del Ly
b A clolial)l dadlua — A8 ) Gadad b 4050 cleliall o' Olgin dubs (A (2015
o deasill 5 25 2013 Budalisne A€ Q) dae) o uale Al (il B AR L) Gadas
O i (3 Lty 1gd canlh cpasaadll dag o audll D) @l L8050 sl of ) dubal) Pl
= el o dalSill o Gl aaia (53 il clebiall g U 385 Jh 4 dals S
L) Ladaial) iy giiia 2016 Liad AR e glagh :olsins duhs Ay (2013 cdasialine) elially
sele Om oall SN eV g liagl 8 dulady) clskil e maall ) sl il )l ! A )3l At

61

2021 jujle (1) thaall 20 1sel (STDJ) Liaslpisilly aslell slaill dlae
annamaa@azu.edu.ly Loe — dipad — dipl jll deals — def il duls




(T3=57)eeeeeeeeeeeraeeiieenens AR ) aafany el Qe e dual) L) Bl Al

O ydige dad il Luadyll A5 sl alies e g peally Z WY1 aaa ) Cus 2016-2015
LS el (sgian e (%57.3) sais &ilaae (%58.9) 5232016 ale b ol (sl (ssise e 34
Labaidl) H¥so Hlle (82.5) a3 () V2 Lble (33.5) s e Al AAAR addl (o Bondl) Aad oyl
(2016 cduely 3l dnaill dujal)
robady) Ao W yiliy dpaal) Als

Aol o aym e Hasall sgh coluY) Blag el gl aal) dalall 3l G dieg Jla) gl b
G (5 Mg cpsall wag Cnd sag VL pedy ol s sl Gl laf Al JS5 4385 (gp0 caslalis Ciide
(2009 ¢ giatll) Syl e @il al Ll ey JAA) (sine S5 51 Sl 8 2Ly b
SV dabd) ol gl ol e (5<y 3d) Aaa lagius @0l ) e ol b st st
colally S50 o )d8 ane (8 Lgadle el cpdll Alially dpacad) Al b (e 2ag cGlusY) (sl
(2014 ADs) aagas Ay & JULY) gl (e 8 ) Aaald) B lld clgialles Cuaay Clad a5
(oabaY) e Bl B il cuad) olicl (elaa¥) el o oyily Rl a1 A il
e g Ol e ganll apell 4 Halu dSE S5 Lee il SV e gl (8 S H0 Al UL
ol goall bl Lo 3y clagie Aaalill Gabue¥ly L3 ey goall BT dalladd ddle clicl Jass Al
(2016 ¢dilas) Lpiall ciladiad) sla 23gy A laa¥l yeaiall 436K duelea A1

AL o) B8l Lag) 8 L3S allell Al aige Sl oppdiall O o L) Cocatia sl
G il pay ) deagill jasall 2 e Oy iyl ate Sl W e al AShe 8l e aall
Chaill ) agiss gali o Cuns ¢ aipall @il Gof a4l cou s d3e s ) s Lebena
ccangll gai a3l A 2ea) ghauls ab dunaye 58S 1992 <1990 o Lo sl (3aia 2015 A Jsla
(pasite 3l aaS e el AlSae (e Ogiley Al OISl slae] (e %50 Gada A Esly saigall saa Gl
2015 i sasial) aedl dely3lly 432 Y) dakic cilsban] e 2lug 2015 1) 1990 (e sxied) 55l PDla
Osale 170 e JST 6l (20140 dely3lls 3eY) dadaia )oldall ali (e (silay dacd (pile 582 i
il Lowd it ) el Ciagy OS5 138 e Oale 412 585 0368 jaigall saas (31 daall (4o Ao
Alladl 4l il sae JBY 4l V) %17 AW Gildl Jadl e Yoy %7 ) Aaelil ool 3 Ayl
Gsile 830 pgie Ly s (sile 854 &l panae (o 2015 — 2010 (sle o Lo 55 Pla 0 3] laiiye
Glalll dals das Gsile 45 (Jpaill dlajyan Al Glald) (aa dews Gl 205 Laaldl) Glalll 8 dacs
(2017 esasiall aad del3lls 22391 dalaia) dely3lly 402 Y) dadiie Clppad Caen Glldg (e licall
12020 Ll A5 ) Dla
Gind ol Ayl Glel3l ol Cum Banall Joall (e waad) dalg S cbasill e el (SN V) iiey
st caly ) ) ol Aajl o) 3 ¢ pmpad) e ST elial e qallal) Lals g diagiall 5aL3)

62

2021 (e (1) taadl 2N ssell (STDJ) LiaylyiStlly aplell plaill dla
annamaa@azu.edu.ly Lof — dipdd — diplyjll deals — def il 48




(T3=57)eeeeeeeeeeeraeeiieenens AR ) aafany el Qe e dual) L) Bl Al

%50 (o ST 3y5id Ayl Joall of Jaadlg Lasale (K8 dunglia) A8 aldl Slead ¢l 2008 i
S dgea el Gua (2008) Aol AaY) el e (e celiall e Al claliayl e
e Wyt s B8R alad) el s A8 alud) Slead aea 8 AglA) Glela) 23l 3 Luyad) Jsa) (e
Y13 aas (20126l 50 duaiill dujal) daliiall) elpw 2n Ao cligianally il aes Cangind Sl Cilubad)
o (B Y 3 eliS) Joal) @l gaas aly el (e Banla) Glalin¥) (e %50 25508 Lusall Joall
%50 @saallS duwill A3 alll 3yadll dad <l 2007 A & Jhad) Jaw o c@llaw¥)y il i)
L0030 sgadll Aed (se %76 Ahesi Lo plud) sdn goens CilSay ¢ Sl e %71 5 Aslall Cisnill (10 %63
%68.5 ) csaall 4813 ssadl) i) 2015 ple g (2007 el 3l dnaiill dujall dadaiall 12007 dicd
Loatill dujal) Aalidl) %87.9 1) Sl spadll A Cariyly %53 ) sl Al seadll Cucassil
il Lag )5S daila b 8 dalay S0 oY) e AT o OS85 il o2 ol (2016 el
Al Liia Tauags S 55 Aa3lal) AadSal AlaY) ClelaY) e e sl O Lol 3paall Ui (e 13
e %70 o Sk dupall Jodll byygsian Al gl daldy Ladlin) k) dall o aliall Callal)
O 2aal SN SlESY) A A agale (el M el 3l z )y llall G coglal) L_;ﬂ RHPIIFRPLEN SIEN
b asalll Wiy 2015 diud %34.7 () 2000 ad %37 (e pmindl 3 malll lgiesia & L8130 alud)
SESY) pmidil WS 2015 diw %77.4 Jss M 2000 diw %85.4 e SN oESY) dawi Cuadds)

2015 a3 35.7 ) 2000 diw %54.7 e is3l) e S
Bl e ARl i) e il llal) el ) el e ayal) Saall Bl Ayl QL) g
gl e ZWY) Sl Ay OISl e dme @l daall Glbgies g lal ) ALYl sl 4l
3gagg oball a1 ) ALYL cdael) ) daaliY) cilleall 3 Lpaal) dadll aladia) e Al dpalall §)hl)
sas duc) 3l daulal) 3lsall alie of Jaadl Cun Ganpall Joal) c Ll 3llg Al lgad) g 6 M Jla
A Aokl Lyl Joall 8 Ldlall Dlsall jigm uSallig Lyt Glaigaadl Jie Lllall Dlsall s Al Joall 8
sl (3l 385 (2011 cama) el ) 52y o ladly ld A Lae Guely ) dpmlal) lsall N jisin
el Bl Alse o el ) (aleaily Le)) 3l Glubd) dulle @laly dujall Loc))30 4l 4
Ll ol el (8 dasales 1S Sae gang dupall AGIRN Soadll dad skt ) 4313 alul) Jlase
oyt A Y1 gg lall e el e bl (e 508 A dhdid ) ol A 5eY1 ¢ AR el
e Ayad) B3R Bgadll dad Caadi)) iy (2007 ¢ cAapad) Joall e waell casdll J3all e S
JSaa5 . %281.2 cglad g i)l Ay 2020 A ¥ea Jble 53 s ) 2000 A j¥eo Ll 13.9
IV Al Aeaal) el Jing Epnpell A5000 s9adll dad Slaal (e %712 Gisal) desane b Bsadl)
Boadl) dualud) e ganall ST 8 Al Aipall B s gl Bond A (g0 %44 Jia 3 iganl) dalu A28
Al Al dchly L3l ddai) %8.7 Loy WY Lol %17.4 Do Jis A asall A3

(202023
63
2021 gusla (1) taall G0 sslt (STDJ) LinglpiSilly aslell oloill dlag

annamaai@azu.edu.ly Lol — dipais — L:,.E.pvj.l'f deala — &Mf-ﬂ}.&"




(T3=57)eeeeeeeeeeeraeeiieenens AR ) aafany el Qe e dual) L) Bl Al

PUEENP T

il gl st Ao Aulsal) ASaal) Yl

Lo et P G et caelia sy dews a7 e Jli ST 2020 8 oY) Alld) GlSu Jea
LDy Ll Ladlall A pesedll DA Ogte Loaines allall Ga i cJanal) oty 52051 paiad 136 cdralal
Gsde 15 s dllia of LS i) of SN 21330 e asall (oleany ¥ allad) 1S (30 %50 (e ST
Laojliall chylal) e ael) @lling egsall Casen Lsie <isai 2019 diad sasiall ael) Glibian] Cavs dass
Lle Osle oo ST dyal cdjpial 8 (Jiid) & Ganpn lae Graadidl e 3l e s
Ol e S UL Jyaasll die 130 e Sl BB ) (30 Lai olad) (3 Jo¥) SLLall Jgeasl
B 15 Mss & Load 3in3 OISl e ) Sllally dupiall jas (e A (D 8 Jah (3ias B Ll
IS Dlbe a1 OlSe L 31333 Alasal eaied Zadldl) giall b gsleiall sall 8 clalan¥) sda <yt 1348
(2014 «Jsu) 22 5 i) dine

dew Osile 8000 lsn allall Gl 035Ss 2050 ple Msay 4 Juieadl Janall Toida (582 gl adgisg
et Jin 8 peie alSe @it Ly 5l plat Glegyda Bk adtin dalill Joall of (aliil elly,
) anll jui ) A o s s e chaeLaa¥ly Aol Al b Liads 85l adati cle g i
8 Gupal) G ey ealall gl (e Lk 150 Sl 2 A Ogila il 11 Glon allall Gl 2aal
& G Lgeadll Pla) Jaee Aage ilue allad) s el claladV) cpaind 13) 4k G o) el
(2011 adle 5 5acli) daws (550l 9800 2ic alladl Hl€u 220 s 2050 ale 5aa

A 5L Jaess Lgin ST o % 1.5 davssiall b il 550€ 8al) allall 3 GISl) Celian] Jaes Lty
padl 13 b (Janall Gty Blsall 05 Y il Lsin %3.6 sy oallall Jandll o ST Tgai dyal)
Cllell Gub oo S daly) o)y 4udil) pladl Gk oo Al Dlsall o Balil) & pusill B)55a
S8l ol Byl dilly b palle e laal) allall 2hig 3lsall saa jalas ge Cand) ol Al Al
idlgie ) il 0S5 A3 abd) £y dumslal) dsall G 82l Laky dawvia Adlgie )l (s8I
5ol abas 3oy (e daadl 550 () elaa¥l el Cumdyy Jgall alle Ayl cag iy cAulea
(2009 ey 31 Agaill Ay pell Aadaiall ) sadjiall Zpdaall ks ¥ Lain) dgalad ol3a) Colae) e Alsdlaall
S aae Ao e b5 ) oleasdl 223 Jodll Gad¥1 es cJoall (o waell yualall cigll 8 aag
da L Gl @llyy (Sl lala sl A e lgde Joemall baysaie 8 ) o Llae datidl Blse 3l
(s Aeaiiall Joall (8 lgie 2% ¥ amay Aaalill Joall 8 ) (s3lly OS] aae 0Ly Lead oK1y Jsanll 82
e QWY e eS8 As @ ey QS B LSV il e (g dns ) Al Jell Lgtana
Joal saclues cillag s Y (8 mossill Joll 038 s Bygpum sl 130 e kg uled) D)
(2011 casana) ZLY) 8 8ol (3aaa) Lgianlusay Lot S3SY)

64

2021 usla (1) tlaall UGN 22l (STDJ) LapfoiSilly o plell cloill dlas
annamaa@azu.edu.ly Lof — dipasd — dipl il deals — dio) il dudS




(T3=57)eeeeeeeeeeeraeeiieenens AR ) aafany el Qe e dual) L) Bl Al

ol a3 oY) Lsie %3.6 ge 05 adiye MK gai @l Ll Aale 85 Aupall Joall ) Sl
oSl o Cun Al Aubadl Jlae 3 Wil gan Jsat ciia Ly Guigs De Dl Ganall Joall (pa S
$3) due g 8 Genl) da Slgl) Vs A ) ALYl (Liseadly Justll (5ise) RISl oL Jana b
Ugshe Cligiass i A Copall Glld day by Jsall @b 8 jead) NV are gy Lae Lnall ciloasl) GliiS
Loy e sanll Joaill o Aacigia Sligtse Ciin Al G35 Lyguay il oo Lgains e gall Joaill (e
Al ol SISy aa) aall Sl 8 ) dam Basale (bl Asiall ciligl Lus (aliad) e
B b des Ogale 112 cilS Gam agie 308 S Gppel) Joall ol Sl Caelia ) cililasy) s
g g dens Gsle 377 () 2020 diws (8 asd) demss 2005 L dacs G5ile 307 ) ails 1970
S e gl Laad 2025 din 8 dews (ple 484 ) panae glinl ) (5W)) o)y L3eY) dabiia
A(2019¢hunsis) dansi sale 851 29n ) 2050 e & Sl 5205
ISl 5ol (Sl o Alls 8 A1) ulad) alud) e S eV Al 83l ) edn cladgill sl
Bad AlCae L dllin oISl b sadial sabgl) A ) &Ll ool Z Y] 4S8 50l daityal)
Slo Ushany Lo At JUl) dasee (Aod ol (8 Adpadl) (gine o () dai ) ) ol e IS
o cill S ey %60 Eaeall Ayl e Oshaany Lg %50 oo 2 ¥ pall dallall dall oyl
alall g2Y) s ) (5255 8yngl 038 cdpmal) 3hliall 8 dugaiill gjlitall 3 dnits Jaal) Gt Chaia
a1 dely) (9 B duehyy cilalias i (b cuady Las ST (sale Jpate L @aas Jlael ) Lgina saLal
o SaeVly A il 5oLy Aust )l A5 aludl desana (po SN SESY) Gl ) 535 Y
(2014 a3y 42V dadata ) AR aY) Aia ABlisg 2513800 soadll 2o z5lA))
el Olagl) A OlSull Bali Lgdayy g (AN a) Al : Lilh
@bl el Jded 5881 A3V 3 gl Gl (s e DS Lalaal 180 Y Al cadaid
e ) LA AUE) Golan b 50 dpeall Jid alaa¥) 138 guies leall Clelaly Srudall calally
S B V) plaagd iy S8 casgall o3 daabiag anl Boma e ) U seY) oyl Gl L
e By Lasee dpeh3l cilatiall e allal) ol b i dlaye il Coaliia Sia el sl
Ll Joall (any (B L)l Jsaall 8 dae il Baally (Ahraall saill C¥aee pli)) Aot (pagadld) 4ay
ALy S Saal) Bl a3 e pad s cAaalell @l 8 A dpd) Hlend o i) ) dsLaYY
(201963, 391) saall 138 2 L2l jaladll ) e5all

22 (Braxi B QL) o3 dnali (g3 sl Calidng cdiadiiag Badaie Lajall AHNN Sl bad et
domalall Dlgall Bagana o) g ¢ umally Cil G agmiisiy SIS Ll Cun o Jol dapls s 303
s il illabie Geua deh3ll plaal) aieg Alsl b duaaally du)aY) JSLel) delas aae o cdllally
sl clalall Planads Labilly 2 WY1 Jde jdlu je o Halu ib L) dalse

65

2021 ;jusla (j" ) Al all ?.r'f.f.ff KA (S ?TJ.J;} LiagfoiSilly aglell claill dlag
annamaa@azu.edu.ly Lowaf — dipasd — L:’_P‘;rj deala — ;_,_-,qu;d;




(73-57) e AR ) aafiagy elB) Qe e A al) L) Bl il

fsd 8 Y A Gl aal Gl (Kag

Can lle LT By (ala IS0 duelil) Joall anls Balls sas Sl sai Jare (B il ¢ lisY) 1
O Lo Jagiall ool g e anas w5 OIS el Jane o a3 oy ¢ SSW Jai) sy
%3.5 J %2

S o Ak dsan lages i Al Joall o IS B Cun SN 20 e i) el S B3l 2
o2 (Sly dasiall Gl 8 pjdaiy 35)lia dacgial Km A e el agil) JRA) e LAl Cnal Jasie 5
o sy el e BV aas ol Cus B dsall ehd o LIS Ll ay o) Cise JR) 8 5L
Al Gl 3 gl A5)aall Laes 8,08 Aalil (lall) & e g Adalal) bl d5g 5

48 19925 1990 (wle (w3l oy s 220 iy Zaalil) ol (6 (1) a8y Jgaall mamge o LS
821.6 250n M i)l 2018 die g dawss ale 582 1) 2015 sle b aaal) (mbiily daws (5ile 823
OISl Agial) daustl) JSig Lag) 8 22 allall Ll jaige ladgs paslach cijglan Il cdans ol
Gl 10.6 il 2015 i a5 %20.3 2% 1992-1990 a5l s elaal) (ki Al 0 gilay Gl
Sl AN el o) 2018 diw % 10.8 N i)y 10.2 dalllly saisall e &le e 0.4
el pali AShe (e sl Gl OISl Lo (anddl 58 ciagll 33 e Le 2a () B (1) a8y Jsaad)
Aoy Cargy L)l i) aline sae b Laalidd) ciin ) L] Byd didaie el clagin Lo cuslill o
Oe dadgiall Ll e J81 525 %0.1 iy Zawing 2015 diad Lows sale 15.1 ) @) Jeadd Lagy saife
dading Aand Oale 83.1 sy a3l Hdge (pe i Aadgiall Mact) il Ll ol e g ezl
S el Ve el caan A Joall 8 Taaats psall e asll el (e S asl LY
Lol Bilast Leshatd cula ] cdale dian lsall Dagane culs () clgn oY) saill 8 Ciladss (alial
ABYI S At (ple 12 Asallall Ladll yde O 38 Lajall Joall (s Lads (2014 ADL) daall
13 Aas Gaile 323 g 8l lld Gelaty 4,080 il 230 G Aadla <uilS 2015 L b Aaial
A0l Cpedeia Lppal) Jeall GSa e %9.2 dipess Lo dewd (sile 44.3

Bsadll Z LY e Jae able sl e ddle Al e el38 e %50 (e ST 3508 dyal) Joall 1Y
Sl anll aly Cige Sl sy Lol dsiell G aeSe i Jlle 50 sak el Zluy Asia
L)) Caran ina 2025 dia 6 e jie lle 377 aiad e S oLV dlsyad dapad) Joalls Jguasll
e %33 s ISE e Ogle 71 Mss dupall Joall & dael)3l) dalisall jaig ¢ Jlall gl 8 daicuall
Msall dpasane lganl At Ll deg)3all Aad)) 5ol sl gl 8 e Vs del)3l dsllal) ol Y]
Sl e %70 Lousty palisis degyhall dalesdll 0 %15 s Lgie dugpall claleadl IS5 Ay yal) d5Lal)
L)l e el Claladl b Gua o3l pUsdll 3 S IS dsag LDl (e e oall el il
O e pel Glo ) Asdl mlll e %13.4 4t o V) aalac dupal) Joall b deg ) hal) duc)y3l
A aaY) ol z30 5 Liaals 4ss oF V) 400 Aleall e %35 G358 dupal) duehy3l) Allall (553l
(el Laaiil] Ll Aadaial) ilelias) by (ha) i

66

2021 yosla (1) tlaall GG stelf (STDJS) LaglaiSilly aplell clailf dlaa
annamaa@azu.edu.ly Loal — cipass — dipty il desla — el il Lals



(T3=57)eeeeeeeeeeeraeeiieenens R el mdaty elB) Gall e daal) LA Sal 2k

Lagy b L3 allall Aall jaije s allad) B 4] el laBgs piiags (1) o) Jgo>

a1 “‘j’z ?-*SG‘Y‘
5 .jz ::‘l- * 3'
= bt ] - = =
9 ] 5 9 = % ‘% £
! l“' 3. :!i. ’;). - 3
..; F 1 J Sl giaad)
iy
277 291 60 24 170 823 1992/1990 91
219.1 339.8 39.9 29.1 180.6 822.3 2010 o
123 203 48 44.3 202.4 582 2015 1.
183.1 286.1 30 12 85 412 Aol yiha .
il |
137 278.5 63.9 50.6 239.1 821.6 2018
%16.5 %25.9 %13.4 7.6 | %35.7 %20.3 1992/1990
%711.2 %17.2 %30.2 7.1 %21.7 %11.8 2010
%8.4 %715.7 %29.7 9.2 | %209 %10.6 2015 2
%8.3 %13.0 %6.7 38| %179 %10.2 Sudlayle "
Sl j‘
%8.3 %14.7 %33.1 9.9 | %228 %10.8 2018 -y

2018 (Lilay) clagy callall & 1380 ey alantl s Jga cbaniall aed dely3lly 402 Y) dalaia 58 1 jreaal)

Gl yde auil N gl Y) 3 AAT Al g lall sae G sasial ad¥) el digie dud)y Sy
Sl il Leg edocalal) Guedd) clgiadl A cpadall L2l adi e Oilan (pdll Gighea Al (aladl) e
8 e A eyl b il g Al egu (pe Badeie JISE (e b3 alled) eladl aas
dle b gsall Ogiley 1518 Gadd Osle 690 oyl L & 2020 daad allelf 6 Ldcilly i) o) dls
Clgiaall aed 558 DA dawsd Gsale 60 saing 2018 alay &3lke dasst (adle 10 layis 52435 6l 2019
Jols e 0l e palasll e of Lol ey Leheas e )00 aaliiy oSl ¢ ) of LS 5,8Y)
il g Ll 5ol gl Jaes s bl 8 plad) e LSV saddl aagly ddima A
eladl paes (e L] padd Ogle 130 e AL adn 38 19-286C dndla O ) Dl 134 6 syl
Clsis Goad e 2 4l ) "y el a5 2021 Hle Algs sl Gadall gsall Bl ) allal)

67

2021 e (1) ol LN 12 (STD) LinslyiSilly pslall olaill dlae
annamaa@azu.edu.ly Lol — g — el jll deals — de) jf 4uls




£ S S — AR Y] aafiany el Qe e L al) LA Bl i

(ahlial) dli A L8 ey oglall dual) Joally Liidly bul A8y allal) GlSu miag (2) Jes>

dacd O salally

Tl Iyl L L A A
Bonall | ety | ol Ul oSl PR 7= I B CW | Ul ol a5l
)zl | Al Azl Azl Al
BRSE
N Gl gl
139 | 21.7 | 282.3 | 488.9 | 3607.2 | 202 | 783.5 | 1020 6114 2000
17.8 | 29.1 | 3149 | 688.6 | 38414 | 196 | 960.0 | 947.2 6511 2005
37.0 | 28.6 | 354.8 | 572.1 | 4164 | 199.8 | 1022 | 822.3 6921 2010
39.3 | 44.3 | 396.0 | 518.7 | 4555 | 217.9 | 1216 | 785.4 7338 2015
53.0 | 50.6 | 427.8 | 512.3 | 4600 | 256.1 | 1305 | 821.6 7674 2020

(YA (e Ces clilalt Adgf jalaay cilelan) Ao ol sl 38 ¢ Cuca 1 jdaal)

ABjiia dae) Agal) Las )3l @l eland (goiuall QS eyl dnaiill Aual) dakilal) -1
Basmie Clgiu o IR Y plagh i cduel 3l Apaiill Anpel) Aaliial) -2

JBaniall bl dwst )l Arasdl) cililual) paalas ciliby 56 -3

JBaniall addl delil) defylly 4Y) dakiia clily saeE -4

abeay 5 AV Zuat )l adEY) (e degana G L3 ol Saely I o A o DA (e
oo Laall (el Jame padn Led el (Ko (2) dsaall (8 dwpell Joalls @iliey L2l (ot
&1 2000 diw daws Hlle 1.02 Jss (e il alls dlacl 8 agale (mlisd) sgan  allad) (g5indl)
Ses ¢ 519.5 Jgms 538 553 Pla Mas) aliss) Lty 2020 L Llehy Lo Osale 821.6 290a
dacly G\l 5aliy G dall (Simple Liner Regression) L) Bl Jlaai) Al i) Pla
O O SpuSe Ao d5ag Aladle (Ko (3) dsaalls (1) @) Aalaally daasall alladl 3 &350 ails
sae oy LS dews il 143.6 laie &al) ol dacl (aladsh Jaadly s L33 s slacy Allal)
Ol B s Al IS @bl o Giea %80.81 dDall il Jalese (IS5 daws Gaslar GIS)
Alad) 8 sl il dael e 5 gl dalgad LU ducally QIS & el Lgaydn 3 ails
A)\Sgl) dua i) adys saganall dachy3l 3lsall JieY) Pliaally el sl B oasle€ll adall lgia
=2000) e oppde P bl R il Sl dawgie OS5 Ll Leh3) abM
OS5 50.5 LLaS (glane ety (89.9-) LLiy¥) el dad cilSy danst (ysile 879.3 s (2020
OS5 dasavnall agaall H5lats 5u€ dad A dews il 99.75 3p3n & laai¥) Al (glaadll CalaiY)
dgany ( a = 0.05 ) Grine e Aalaall (g5ina (F— statistic) OLaaY zigaill e jlodl
G o8 LS Al all Kl 2 aias cellial allall Jgo e el of zlisa) (Sas ¢12.63
igall Glld 8 Aagieal) A8V ) e al I b oS5 Loy 3 AU allal) Al aige Sluass
ey Ol 230 o dllall Jgo pSe e dug dunl Blil dADle dgag Jaadl dkadY) B Lads Ludg
24.78 350n b (laall Cihat) (IS5 16.924ai Ll (glaae ety 5 0.806 dass 3l il
OIS 23 5l ) ol dews Gpale Jldas OISl 230 2 WIS 4l (3) saall (2) Aslaall (e e

68

2021 e (1) tlaadl B0 1sel (STDJ) LiaplpiSilly aplell olaill dls
annamaa@azu.edu.ly Lol — dipad — diply il deala — del iV Luis




(73=57) e AR ) Bafiany el Gall e g al) Aol Bl

B 3 Al ol e 8al) B aS A4l 6 5aY) say daws il 96.3 lsie Akl il
Jalse Ay Gl 3 3Ll Laoass &3l oy slael 8 83l (e %65.02 Jsa 45l . a4
Gl s B B R0 Bl el pmid e Jead) BaiadY) Joall clasSa adiiad ol e (53
Bidl) Jaaad L3 s alac] Jausie (IS5 ¢(2020 = 2000) ale om % 26.8 <ol 83l alacY)
Al 558 DA L35 HE S0 Jagie (e %24 Gsit duw I Le a5 dans il 214.36 Noa
=il ) Slaely IS e G A€o diada LS ADle culSE gl HE pads Lad L
g lE)) G L3 s dac] 8 aliddl) e %28.03 ki o) e (0.28033 —) asaa sl
Jsdll b Al L3l ol slae] it e 5y ) cilias L) 51 o e Ju sday oSl slae]
Baliys Ldlie cpald Alle )l cilimy (e oSSl dlaailly @y Layy paes L) BN 5 A
& alsll aall L sl Al AaY) 5L Alke 8 oy 481380 Byadl) (bl 4ulSgl) Laliy)
B & ) il ae] g liny) aiady a8V Jsal) (e waall S8 Y] ) dseaglly o320 ol
Dl dlslee P ey ¢ AW GaY) (e e st s ) Do) B (e (il e i il
s (ypile Jlaias Gl sael i LS 4l Aaadle (K (3) Jsaalls (3) A dusan) BHlal Lasead) ol
e % 7.8 Lt 4l jieas 0.0786 350a waail) dalas S5 danss il 51.6 &) sl dlach (aias)
Gl oISy Al Qb Bl Kl (alidd) G ) Bl Sl G Gaaas Al )
Al ol slael (mits) Auhal 558 Uiy 80.70 (glhae Uads 88.75 Jlsny Jlaad (g)badl
556.12 L) Bl 5 ) il slael lagia IS5 2020 52005 sle o %25.6 sy
/(2020 — 2000) 55l P& G Bla S Tacusia 0 %16.06 s o)lska Lo awsi (y3ile

Cun allall oo Liadly &5y i) Sl coall Glagll 3 B3 ol dlls Alie (S o Laag
393ns Aupall Joall GSu G (598 gayk Lala)) ADle dllia i (3) Jsaall (4) Asleadl P (e L
LD Aalaall PAS gy cpgin Bl %95.8 o iar il als iyl IS el (19 0.9575
Balll dad Sl ag daws (i) 196.2 Mons sl s sae 3y dass (gl OISl 230 adi)) LS )
e %91.69 o e 0.9169 naail Jalaae oIS calidl) dlaill Lelas ) (9AY) ahlially 4)lae
O Las colSall dlael 8 (alaa¥) gl salll Lga i L3l ol Gl dlael 8 coas ) ol sl
b a5 s OIS 8aL) Case LA ol slael 8 B33 (e %9160 ins g (s35k Lala Y]
Ol 2 it e Gl pall Glagl) (B LA ol dael el Ao Jeall Ala 4l e
sl anml Jie % 8.31 JMoa i ddaal) Bl dacl (aliasl ) 05 S 93 Gl ol
o S LIS dass s S o Jseanll e agh8 a8y Gl Joa sabys S £y sabss
b B il Sl dael oy laadV) ADle culSy ¢ A e sy Ly Al Jaaladl)
Dhials 2 3sail dadia cilSy 4.017 gans oDl (glaa Uads 12.06 (glae Calnils (pall hasl)

69

2021 upla (1) slaall Of) 2sef) (STDJ) Liaplpiilly aplelf claifl dla
annamaa@azu.edu.ly Lo — dipad — L:,.PH,UI deals — de il L5




(73=57) e R el sy el Lall e Dy el LSS Bl Ak

=il dacl hagia OS5 (@ = 0.05 ) Lgine (s5ie xie 33.08 lakes (gsina (F- statistic)
ol Ghsl s baugie 0 %15.29 IS8 sa5 dewd Ogle 34.86 Jlss el gl 3 40l
- (2020 - 2000) syl s

Aslad) DA e Gailly SVs3 Slalalls 232l Bsadll dad A1 cp g8 dunpla 3BDe @llia o Liad Jaadly
Slgin Guad IS o Laadl Jaseadl sl laai¥) dlles (DA e Leady 0.9482 Laiks (3) Jsaalls (5)
OS5 oall I eV alaadl 83l (B S a8 sag Vsd Jble 9.9 Jloas G613 seadll dad iy
Jalae OIS gn b Aaganal) 3508l G 525 16.18 5 (Hluse Cihail 4.255 jlaad (gihaal) adl)
Lhal 558 (Plag (ol (8 ) lgasds L8130 sendl) dad 3 Gasd A @bl e %94.8 syl
dadl Jo Qllall a8 0 52.6% lgs I8 sa9 Ve JLle 32.2 agan 3 Soadl) dad hagia oS
Dbasl dadaall =3l Al LYy Sl (Y] Gaiad (& aS ae say 2020 A dual) 480331
Gy (Spine zisal) Julls 54.88 Joa aiad of Ll 0.05 digine s5ine xic (F- statistic)
sy Bhalls Gall (b dupall Joall IS 4813 Boadll 5213 Aie alags Clgiadl b 52Ly IS of Jayd
dac)3l) daaill danpal) delaiall by s L3l il Lgibalse (e SV Jodll e e Lilijgag
%20.5 «%26.2¢ %28.8 JSll Jeal o Jodll Gl Bl i dpes JSE Gum 2020 ola]
LSl e %7.8

AN i deniyll N alaal) g (3) Joas

R-Squared S.E Of regression S.D F- statistic Liner Regression aleall o8
0.8081 50.456 99.75 12.63 Y=1871.8 - 0.1436X 1
0.6502 16.920 24.78 5.57 Y =112.54 + 0.0963X 2
0.0786 88.750 80.07 0.256 Y =770.49 —0.0516 X 3
0.9169 4.0170 12.06 33.08 Y=-34.817+0.1962 X 4
0.9480 4.2550 16.18 54.88 Y=229+997T 5

(2) dsaad) il e 2y liald) Jae a2 jsuaall

rluagil) G ) BLAY) ki Le g8y Adal) allae gl Wl A3 Gl a3 Le YA (g
Al claiall daling duwpall Joall Gn @laal) Jalal) Lhial Gacas JSE Jasl

caie iVl aas waaty A1) G e plas ALl e sl

A3l slgall Dlgid & ndsll ) seel

Mgl aae g dunlall 3lsall JiaY) Plaia)

paloddg Ldunall ClalSals by Loy BuY) sy o dladlaall daaals ISl duc
Aabiall 3)pally KA gail) G (3 ill A€ Silaa ¢ L

ciha¥) e Al Aglead 2Ll Claeas del)3g Aol cuuds

Nedde Ablaall ey (<8 Walse PDlaia Ll A8l Ayl 58l Jsall acd

® 9N R W

70

2021 pusla (1) slaall GG 2elf (STDJ) L plpiCilly aglell oloill dla
annamaa@azu.edu.ly Lowel — dipdyd — dipli jlf deals — del il 4418




(73=57) e R el sy el Lall e Dy el LSS Bl Ak

a2yl

Al duly) SN ) G oo Al duehy 3l clabd) Sae (2019) L Sisd Gl e (@)
Olibla daslas dey 3 &S ccnlanilly 230 (3) I3 eV 8535 (2015 = 1990 o 55dl) 8 L e
A ¢ alilyla 2019/10/16-14 853l DDa

Gl Gpogdl) Ligll s alind Juss aihaanag ool S Y1 L (1996) 0 mlla (L)
A Gl ¢ IV Aelal) ( IV ghall ¢ palal

() Al Lpal) sangll Sy e Shsdie chaltied) dueh) 3 Aaatil (2009) . 3sens ca)ad)
Lol (g

Gl e chsdia (e 5 Lalle) olaally dalsiall Zaaiilly (ggeall g5l (2010) .asene cpxil)
Ol eigpm e V) dashall cdpall sasll

Gl aaell Al dnala dlae ¢ oad) cupall Jod KL Sl L(2015) a2 e o Jabal)
N LAl &) ¢ de

Basgll il 3$he Shpdia o(geall delia ) @lyjlia) el S ) L(2011) -l o hal
Lol gy Al dxplall (A el

LB yia dae) (el daely i) GleleasDU gyl QUSH el ) duaimill G el datiial)

Baawie Clgian ¢ D R g liagl )l edue), 3 daall dujel) dalaial

dabidl cypdia 2007 diad cped) A8 GaY) g lingl i L(2007) el danll duyel) Aaliial)
cOhsadl cash Al cdae]) 3 dnanll 4y yal)

abiiall 58502025 = 2005 oad) A3l GeY) daniliind - (2008) dae), ) daaiill dujal) Aakiial
cOhsadl cash Al cdae)) 3l dpanll 4y yal)

sl a skl (el Joall & al) clydgey clalad) ciluhys L(2009) Aael) 3 Apanl] Ay pell daliial)
OV e glalSaily el Ghagll el ais kg el +(2012) Laue) 3 Gpaiill Ay pel) daliial)
L) skl eyl Aail) A pell Aadaiall )pdite o S

dgpal) dabaial Clypdie 2016 diad oall 3D V) g liag) L(2016) el 3l Luatill Ay jall Aaliial
cOhsadl cashayall (el 3l dpanll

=Y G sl eenl) clalatly Al .(2005) - laglsiSilly dailly dualad) 5siall Lac il Adsgl)
g lanl) clnglyi€illy Ay Lnalall 8ypdall dacdll Aiagl) (L) Gimpay AU Uad¥ly sl 4udy dlal)
2005 e 2 551 28 (e cJljiige ¢ yde (sl

A oY) el liine Bl L A A8 ¥y Kl L (1995) e (ladly deal Aa
o dxals A ikl Jolally LelSUie 4ol 89 lly agallly caganll " S8l Y cabiyh daals del) )
Aad celibla <1995/10/18-16 )

71

2021 e (1) saall 120 2self (STDY) LaplaisSilly apkell olaill dlas
annamaa@azu.edu.ly Loasd — aipds — dipli il deala — def il LS




(73=57) e R el sy el Lall e Dy el LSS Bl Ak

oolaal) 2aell (Laglll Aralad dasladl Alaall "G5 a3l cliadly ISl L(2014) e &g sull Al
Ll cAaghill uads calyl) aladll ¢ Hde

Gl dlae () sl Culs e daltineal) Loatill 3 B el LAY 500 .(2016) - eland (Ailas
bl B ¢t a2 dralag ALY AuS] dalil) 45l dpalaid)

A abaill (golain Auscsa gl z Yy Anba@) Lahaall L(2014) . i< cJsuill 2e5 a2 (b,
o yan G ¢ I daidall

27 sl (Baed dnals Alae pad) 8D V) & cbléna) dueal L(2011)-2en) aahy) <o
Lyges bl Callil) aaalle

Slll IS dacide cpaie 23 2Y) Bl Jolag Daall Joall 8 1330 dail .(2008) - msah) s
Lol ey e o)

G AR clebiall dalae = SIS G Gias 3 A cleliall s (2013) L4uS Jadalise
el B ¢ yiad 32 dealay SlaBY) AU prieale Al el 3 I R (ks

hsdia cdppall Joall e die B a6 DY) Gladliuly Glebw o (2003) . Je aldliae
RENYS (P8 S S Y (VPN

Lol gy Ayl dagll (oK) ddlaa (2001) W ae (Goke

Ul ¢Lgigalsal daghadll Jolal) aiiig el (gl A 30 eY) A<ia Qs . (2018) - Sl qild
bl B)Sn ¢ puand a2 daals cdpalai®) aglel) (8150

aniall ad Auahll Aaagal) bl paslae cilily sactd

sasiall aadU daglill dely g 436 Y) dadaie cilily Sas18

(oalall Jlacyl ls (Galai®y) Lihaall 3 by (2011) -Cous 3pana cdile s (sagall 3l (Ba0 Lsa
ol ¢ gy

(g m o ) Al cAumalal) A i) Slsal) bl L(2007) deal ll danis wdl ¢ ilaaa
ol

(lag) cAijiia dacl callal) 8 30 ) alansl ANad (ggiad) el cianiall aedl) del) g 406 Aaliia
Ly

MU cLagy callall (3 130 ) planil L (2010) -sasiall a3 de) 315 d3eY) daliia

Ge¥) Giaal Lakall Ll) ajes — allad) & I oY) planil Als L (2014) el Al daliia
Ll clag ) cdoally Alas

SVls oDl 3a) dgacall e )3 eliy) allall & S ) Alls L(2017) Ael) s A3eY) dakiia
Ay clogy ebaniall aadld Zely3lly 56 Y alaia )pdita o SR

72

2021 (yupla (1) tlaall G0N 230]) (STDJ) LiaploiSilly splell oloill dlas
annamaa@azu.edu.ly Losaf — dipdsi — L:,.E.L;ff deals — del il L5




(73=57) e R el sy el Lall e Dy el LSS Bl Ak

A V) alanl Al Jsa esanial) aad dely3lls 23 Y) dakiie yuja L (2018) el 432y daliia
Ll clag) callad) b

Jon Bl ali® allad) & S (YD alaadl o +(2020) -5asiall medl daslill del) 3lly dueY) daliia
MUy clagy Banial) aad el s 36y Aabaial flill ciluhlly Gandl) (5<a*2020 Al

dahie oualil agdl QLN JULY) & Liay) * 2030 e Laws¥) 3ydll il .(2019) - Chewis
Algalall saaid) aaY) Bonica ¢iind) & 5035

The effect of Arab population growth on food shortages
and food security

Abstract:

Many Arab countries suffer from a large deficit in food security, and the increase in
population is a major reason for the exacerbation of the problem facing many Arab
countries, where the population increases in a geometric sequence and is offset by an
increase in food production in a numerical sequence, thus most Arab countries lack self-
sufficiency in food, The study is concerned with the problem of Arab food security and
the increase in the population and linking it to the lack of food in an attempt to optimize
the available natural resources to provide food for which the demand for it has increased
significantly in recent years as a result of the increase in the population, The study
concluded that the Arab countries import about 50% of the food needs from outside
their borders and that the value of the food gap is increasing annually, as it is estimated
at about $ 53 billion for the year 2020, Among the reasons for the decline in agricultural
production is the limited water resources, as the value of the water gap for food
production that is imported is estimated at about 50 billion cubic meters of water
annually, and It constitutes the largest proportion of the Arab food crisis in the wheat
crop is 44% of the total value of the food gap, The study also concluded that there is a
direct correlation between the population of the Arab world and undernourishment, as
the more the population increased by one million, the undernourishment increased by
196.2 thousand people, which is greater than the value of the increase compared to the
other regions included in the comparison, unlike the world and the Asian continent,
which has an inverse relationship between Overpopulation and undernourishment.

Keywords: Impact - Overpopulation - Food Shortage - Food Security
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5.29 - 65.03 86.83 1639.08 2008
5.29 0 86.83 1639.08 2009
3.98 - 4.58 82.85 2076.80 2010
3.46 -2.32 80.93 2337.71 2011
3.07 0 80.93 2631.41 2012
3.07 0 80.93 2631.41 2013
2.32 - 33.28 54.00 2326.01 2014
2.32 0.30 54.16 2332.69 2015
2.32 1.31 54.87 2363.34 2016
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0.002 | AGDP =1232.61+ 0.36 INV =l LY aas 9
T (3.21) (0.21) )
0.009 AGDP = 1365.01 — 0.35 L0 Leh ) (g Al dad s 10
T (7.20) (-0.37)
0.16 AGDP = 960.30 + 2.29 AL ey ALl (geal 11
T (4.4) (1.9)

L= Aaall il s AGDP

c = L) pas i INV

el Gag il Aed Jlaal i3 LO
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The impact of some economic variables on the agricultural GDP in
Libya During the period (2000 - 2016)

Usama Mohamed Ben Hamed !, Souad Kaleel Albendago! , Nouri Ahmed Said?

(1) Agricultural Economics Department, Faculty of Agriculture, Tripoli University
(2) Department of Business Administration and Agricultural Projects, Higher Institute for
Agricultural Technology - Al-Ghiran
Usama benhamed@yahoo.com

Abstract:

The aim of the research is to know the role of the agricultural sector and its contribution
to the GDP, in order to clarify and explain the variables that affect the agricultural GDP
and the GDP by studying the development of the growth rate of the agricultural sector
in Libya, and also studying the development of some economic variables affecting the
Libyan agricultural GDP, Some econometric models were used to estimate the general
time trend equations for some economic variables that affect agricultural GDP
(agricultural investment, total agricultural loans, agricultural labor force) using the
Econometric program (Gretl ). The results showed that the agricultural GDP represents
about (3.98%) of the value of the GDP during the average period (2000-2016). The
agricultural labor force represents about (7.48%) of the total labor force during the same
period.The study recommended that special attention be given to agricultural
development, and this could be achieved by focusing on extension programs and
moving more towards non-traditional crops, and working to provide agricultural credit
in easy ways, in addition to working to increase the amount of investments directed to
the agricultural sector and then raise the efficiency of resource use. Development of
productivity and agricultural production in its various branches should be developed by
using modern technologies and making use of the results of basic and applied
agricultural scientific research.

Key words: Agricultural GDP, economic variables, agricultural investment, and agricultural
labor force

85

2021 jusla (1) tlaal ?.r'ﬂﬂ Jaedf (STDJ) LiaglsiSilly o slell cloill dlas
annamaa@azu.edu.ly Lowaf — dipdsi — L:,.E.Lﬂ'f deals — del il L5



mailto:Usama_benhamed@yahoo.com
mailto:Usama_benhamed@yahoo.com

(93-86)...ccveruennenn daalil] Y &) B ALY o) A (cudgag ) Jadll fasa AL il

Aaalill i) &) B ALY o) e (Calsanall) Jail) faws diLa) il
i a2 waa c Fuse as ol s N Ggaiall gl b sl
JBSA as dasls — ds 3l AS — lgal) g LYY aud!
Sl e Aaala — ) aslall s (gl pudd’
almansory_1976@hotmail.com

toadlad)

A€y Aaals del)3) LIS ey san) # Y1 ansdl Al A il sl o) o3a cangal
Y Y oY e (alsoll) daill faa Bomnse il anil Luhall Ciaag Luyell jeas Lysgen
Loy Cread A i) 60 2 e duaidl) cilaidly peal) e gasal 11 15 oo 4l V line i)
Al I Canal ey cclilin) 0p0 Alad dide e (aaldll) 1Y) dllaadl cude Gin D lalas
)y Se Lsad ) Alales S crandy Mgl e ool jaa %2 5% 1.5 5% 1 de)l 23 40)
O Aal 58 DA awaall (g 83L) (A Dagina Bgx Al lin (S5 o) il il oy Ll 3% JS
% 1.5 dalee clawe Gun (P<0.01)4esl)l duill sab3l 8 Ligina B2l i il Loy« alaal)
5oy llia (f Jangl WS calad 7 =5 (g 855l Dha %2 5 20 Lal) Aalaay 4320 %1 Aslas Lgalhi i Lo
Al V] ceDlalad) Bl £jlie %2 Aalen b yeall e gosad 11 = 9 e 35 3 (P<0.01) dsine
b Cina gl LS coalal) Alaleas 43)lke dabiadl) claall G gl 9 = 7 e 853 B 398 &l i
O el e aled 7 = 5 e g5l DA Calal) @Dlgiad Jae 8 digine (3958 A daud ol 4l
e Ji) o€y aalal) dlalae @ % 1 Aalan 8 pled 9 = 7 (g 55l & (P<0.01) dad el cilasy
S Asine Go)b Al agag axe lgdle Jeanial) bl el WS L gl Ao %25 %115 slelaa
Lsine By i CilS anlid 9 = 7 e 85l A AT Y] cqaldd 7= 5 e dll 8 IR Jisail) Jaea
& Lgina Lalitl s LS cnlil) dlaleay 3lae Jigatll Jana 3 %2 5 %1 Al & (P<0.01)
andl e gorad 1179 e 85l 3 aalally %1 Alaleas 430 %2 Aales
o34l Jrgail] Jaea —acnd] g —duelil) i)Y G —Jaill jas 1dpalita cilalS

:daadal)
e Jyaanlly sl alinily saill i ) a5 Glly paba¥l Lla)) o il dles IS,
Dl 5,81 Y 3 Elallly luball (e aaell Cgadl gy oS A Baa Clia @l Aagd
dalll ey .(Maria et al., 2010) daill jaaS Jusadl Jai claiie o dgls clatie (e dadle
LS clblal) (mns aedyg Sl Al e dail) VLS Lheat Liiaia Jge e Jaild o Blie (Galss )

86

2021 yosla (1) tasll GG 112l (STDJ) Linylyitlly pglelf oloifl dlas
annamaa@azu.edu.ly Lol — dipdd — dipl il deals — dof il LS




(93-86)...ccveruennenn daalil] Y &) B ALY o) A (cudgag ) Jadll fasa AL il

CHLEY) Jie alsall Gans lgall Chacaly aadlls Lehalag lgine o bl (and ~ Wl Cagn (g0 lgran e
8, .(Pereira et al., 2003) Llall & ads¥) el sale ) Jsaid daill Wy ) daeadlly dalall
i) 82le sag ) Y sliaud) aal) € ans Al il e gging Jaill gaa o 2
lifigyd) pams Shl b Sam A Sliall e ped) dee aliy LS cauad) delie aly (5Y) el
J<m Y anh (gon SliaeS oy ol e o WS ((Siaran, 2005) awal) gai 3 55 Al diglal)
X3 sy .(Russo & Venella, 2002) elaa¥) Dol e Llay cllng ean dagli
2allS jualiall Gy ) &LaYL lds gy e gging Jaill fea of (Walker et al., 1987)
o waliall o2a s Calias e iy g Sy agaallSlly agulally asially clifly Suaially elailly
e paie 14 5 Aasigils sale 149 (e oS dail g of WS Ll jrad) s AY g
0L Je daill paa L Chaag Sl Gy dligiill e Gliide e 12 5 chulind) (e Ciliida
B, A (alid degane deald cclinalidl) (e daging Lo ) AlaaYl dogoal) cilaliaally dugeanll aleaYl
Gllee o gy dalll jaa off (Haldon et al., 1980) L i Ay il cjell 285 (1998 ccajle)
Bus datle Ailia) aleny 138 daill faca loaging U LSl o3l Dy Ldpalial) dald Aol las
ey @i e salall oda (e Baliiul) aaeg Jaall DA el Ay Jaill e (0 oS e dgagl Gl
e V1 8 Ays 83y ST ) seasl i clldy Al sda elia) 5 38 Lyl Jol & Aals
daa e Sy ofpall daa o Ul ST clileay) oda o WS di€es CadlSs Jily gagadl) jee
Ally gl

tdand) @)k Algal

Aaals La Lle 2ol 40S  Sadly Jgal) Z 1Y) acd) Zafll Endl sassll 3 Auball 038 i) &
el @il 60 2 e duhall el Cun 2016 sals 28 N stisn 16 e 85dl) & LSy
& Anatl) Ay L Gugdll jae st gasd 11 e Sa Al yaindy sl 5 eV line aDLs
Al dide e cuie s salal) Aldles oY) Alled) ccDlalea das)Y Tolsde Lgadss a8 il O3
%25 %1.55 %1 sty Jaill jaa L) Cancal 2 daglyllg Z30EN, L0 Alabeal) Wl cculilia) 40 05
Lsad ) Alales JS aacadts &5 4(1) @) Jsaall (3 mense s WS LS5 OIS ally daded) ) Jsil) e
ol i€y Gilaall el (e deguan el G iy il BB 4 S IS @l
oo il oyl sl Ll . il BaclE 8 e A48 Cillae JAI pagy Cilall (IS Ny . a 40#50%50
coaitll J31 Alage A€0Lsisl Clalaca 335k

87

2021 jusla (1) slaall U 210 (STDJ) LaglpiCilly aplell elaill dlag
annamaa@azu.edu.ly Loaf — dipdsi — L:,__T.L,Uf deals — del i L5




(RIS daalil) Y1 & (B ALY el o (Cudgagall) Jadl faa diLa) il

dadl) (b dediiual) diidall S (1) ad) Joaa

%o ol oSl
19 ehiea 52
11 el Ala
17.20 )
33 pea O
15 Ligeall Jsb
3 el
1 pssal&l i gh At
0.10 oA
0.10 e g
0.30 e ldy falee da glie
0.30 plada =L
100 £ sanall

Aol b Lasiieal) ARl iLasl) oSl (2) ) Jsis

Chemical Analysis

Drv matter (DM) 9136
Crude proteina 17.24
Ether extract®o 3.26
Crude fiber% 12.58
Nitrogen free extract®o 5047
Ash% 7.57
Organic matter (OM) 9242
DE Kcal / Kg 2534

Glele 85 bug sl delis 16 <l ally selia) Cun (o Cagylall (et cand il paas Cinang
e L Jally Cugyl) Cadats o5 4l LS ppalaall Jaby 3 Banse Baghajlly ) pally oY) gyl QIS LU
Gl IS Be b O35 @8 AV O3gl damadiy b)Y (dy o5 Apaall Al by mlaa IS Budaal)
LS . bl Ly 330 Jasntl) Jamas Sledl O3slls Lnesal) Ayl alisll luad @lldg il 4lgs
By o anal Cilall 4t lagrhe asidl Cllall PA e @llyy by dllgind) Calall daeS Glin Liad &

cdlmas (hae ol didae (A axanul

38

2021 usla (1) slaall U 212 (STDJ) LiaslsiSilly s slell elaill dlas
annamaa@azu.edu.ly Lowaf — dipdsi — L:,__T.L,Uf deals — del il L5




(93-86)...ccveruennenn daalil] Y &) B ALY o) A (cudgag ) Jadll fasa AL il

(Statistical Analysis) Alany) Jaladl)
lde Jeanial) llal) Qs 3 SPSS maliyy plasial g Lpaill 3 JelSll Slpdall mpacadll padi
i) bl 3gailly o giall d3laal (Duncan, 1955) oS jlaal asdialy culall Jilas ddaulsy

P52 Apill e3¢l

Yijk=p+Ti+Eijk

el sl = Eijk cdlebedd) 86 Ti ¢aladl Jagid) = g ¢daaa) = Yijk sua

1AGBlially i)

Aaalill Y1 ) Aalel Jail) jana (Bomase (3o ddlide Sligine dilia) o (3) Jsaall b i) Cinin ]
On el 11 gl Jing 5 sl 0o Lpadl 558 DA aual) O3y B dagien Bob &) Ja ol
o S ade Juasi Loope culg gl oeday el Alaees Al Al EDlaled)
aaS/anke 300 52005 100 cbgisas dadll ana dila) of ) il silly (Mahmud et al., 2013)
calll jola B elsY) ey o

Al Qi) (B ahatl puall O Ao Jadl) fea (o Adlida Ciligiue dla) il (3) Jgas

11 gy 9 £y 7 g 5 gyl (32) oot S8
Alaleal)
22.56+1844 2217 1485 17.15+11385  20.0 +748.50 ALty
20.15+1860  17.88%+1496.25 20.14+116550 10.15%x753.20 %1
20.15+1892 20.20%1510 21.131173 11.20£760.20 %1.5
20.20+1849 15.96+1482 18.66+1157.50 10.10£756.50 %2

(P<0.05) Lssine lis s yanll ais 3 Gilisa Ly pn o (503 ) Gl il ol l) Uadll # Jas il =

il (135 3 82L5 @llia of Y Ll 51y (Seven et al., 2008 ) oS3 Lo ae il il o2 o V)
ol a1 LB 05K g aaS il 400 dawy Jail) jaa dilia) die jeall o (bl god) S
aag) peads slaa) daa Cpesdl (35 lee ailid by Kuall slad) blal e b Jadll

cpabaia g
89
2021 (psla (1) tlaall  SUN 212l (STDJ) Lia gl 5825 o plell oloill dlas

annamaa@azu.edu.ly Lol — dfpdsd — diplill deals — de) jll 4uls



(93-86)...ccveruennenn daalil] Y &) B ALY o) A (cudgag ) Jadll fasa AL il

Alie Ol G Lisine B9 a9 ) i (4) dsall B lple Joemall & A il of LS
1.5 dlabee cilas Cum Bl 50U 3 dsina 50l @llin CulS Cum ald 7 =5 e die alal) dlalagy
328.625 2329.45 5 2229.48 bl il a5 2Ll dlalea & %25 %1 lelas il dad el %

s e ¢2227.85
Al Qi) Sl B Asagall Aal BALH Ao Jail) fana (he dilida Ciligios diLa) il (4) g2

Alalanl
1.22+°25 64 1.15+£24.75 1.20+°27.85 LA
1.30+ °25.98 1.10 £ 23.62 1.18+ 329 45 Y1
1.25+°27.26 122+ 2410 1.15+°29.48 %1.5
126+ *28 62 1.17+23.21 1.17+°28 62 %2

[P=0.05) L gima ala 3 genll i \-__J'j..-:l.lﬁaﬁj_’g AT L5 i \__j' il oy Fiall -\.——-—"7'53' sl # Jaws it *

el 435lhe Clebaall G daasall diisll B3l 8 Augina (3958 4l Laad ol el 9 =7 jae xie 4l V)
%2 Aales Cdsis i P<0.005 vie Ligine 5245 llia cuilS 28 yeall (e gsadd 1179 2ic Wi caalil)
8L Alalaay 2350 %1.5 dlelas

vie Lgale J<a caaly 28 &yl 50l of 2 sy (Denli et al., 2013) pe gluill s3a sl
all das b o canl WS LAl jea Wl caal @Dle e glad) A
fana dila) vie el (€ daygll 52l Jawgie of ) blal oJallls (Shalmany & shivasad,2006)
- Lal) dlelee Ajlee bl GDle 8 ile paS/ aale 250¢ 2006 150 <100 <50 cbigivees Jail
Jane o dagine (3958 A llia (S5 o il Laalill Y1 @D Jail) faa d8lia] o (5) Jsaal) & dang!
e 8l 8 At V] coalial) Aleleas d5lie cOLaleal) Cp saad) (e alid 7 =5 (e 55l 8 Calall Dl
%25 %1.5 llas Lgina cumidi) cum P<0.005 tic digine Ggb dinads & yeall o alad 9-7
3 janll e gl 1179 e 853l Wl paal) (g 35al) a8 %15 alil) ileleay d3lie Jail jaa
%2 5 %] el & %15 Alelea b Calall @Digind Jane b digins 53l dlia o ikl Conia
Jll silly (Canogullari et al., 2009) 4de Jeass L pe bl s3a caia) a8y aalall dleleas 435l
ey dlgind) Cilall o Guat o Jaill jas e Ailide Sl o Digind) k) @D of

90

2021 oyupla (1) tlaall G0N 230]) (STDJ) Liapleisilly splell olaill dlas
annamaa@azu.edu.ly Lossf — dipas — L;,.P_;I'I deals — def il 405




(RIS daalil) Y1 & (B ALY el o (Cudgagall) Jadl faa diLa) il

Gl) B alall gl Calall élgind Jara Ao Jaill faa (o dilide ciligiva dbla) 486 (5) Jgia
LAalil) Q)

£30ui 11 -9 S5 9 = 7 £3ul 7 -5 (p2) C351
Alalea
2 00+ “96.33 1.33+*°84.15 1.20+64.72 WLk
1.50+ 97 21 1 46+ °85 71 1.16+ 64.68 %1
1.20+°98.03 1.22 +°83.59 0.98+ 63.81 %1.5
1.20+ °97 46 114+ °83.91 1.20+ 64.45 %2

{P<0.05) Lisiza Cabins saall it 3 4ibsa iy m o ot A cillon gial) | el Tasll 4 Lo siall *
Aaalill b1 el A S disatll Jaee o ol paa (e dilide ilgine il (6) dsaall mias
On el e gl T-5 e sl 8 A il Jaee e Ligies 35 ¢l Wl (S5 Al s

coa L) dlabaay 45)lie ddbiaal)l e labaall
&) B aball A8 Lgatl) Jua o Jail) faa Ggamia (o Ailida Sligics dla) 56 (6) o>
LAalit) )

£yl 11 -9 £l 9 =7 E3l 75 (a3) sl
dlalaa|

0.020+*3.75 0.013£°3.40 0.011£2.32 Lt
0.01+%3.74 0.011%°3.62 0.010+2.19 %1
0.012+°3.59 0.010+°3.46 0.011+2.16 %15
0.011+° 3.40 0.010+°3 61 0.011+£2.25 %2

AP<0.05) Lstaa 325 3 gaall puin o R PR 5=t -:j' o Al _‘._,__._-'.:-EJ' (il 3 Lo gl *

91

2021 (posla (1) taell SN 12l (STDJ) LinglpiStlly aglelf oloifl La
annamaa@azu.edu.ly Losed — dipasd — dipl jill deala — di) il 4uds




(93-86)...ccveruennenn daalil] Y &) B ALY o) A (cudgag ) Jadll fasa AL il

faa % 15 %2 dlalan g Cun P<0.005 digine 835 s jaad) (o gl 9 =7 (e 55l 3
b cOleledl g P<0.005 Lisiee G55 agd LS caalall dllans %1.5 ilabees Ljlee Jail
dad Aol %1 Alilens 3aLal Alilas s Can panll o gonadd 1179 (e 55381 3 aLall Alalany 4300
(Tatliseven, 2008) 4] Jeasi L ao i) 038 il 5 Jadll jas % 2 5 % 1.5 ililesy 43k
ol zlas G dail jaa dilia) vie DS Geat 8 S Qagatl) Jaea o S5 (g3

1Al

e g Lae D Al o) e Tulad) i of e dadl jas of 20 DS (e JA1 (S
ce1330) e BB James Aualdl) (il 3 aly) oY)

raluagill

Glaliadll aladind e Glsally Oyl daa o ULl €T W) Gus clamidl e glel1 sda alasi
SV Lgbsien aaatl ) & haadly 5ol Ld slaall 8l e Casal) sy daeliall dygeal)
bl e dula)

aalyall
Géed — gaall Dl la Glysdia rlally Ldxilly LA cilatiag Jaill Ly L (1980) .+ shes alls ccijle
76-48 1 -
Canogullari, S., Baylan, M., Sahinler, N., & Sahin, A. (2009). Effects of propolis and
pollen supplementations on growth performance and body components of Japanese quails
(Coturnix coturnix japonica). Arch.Geflugelk., 73 (3). S. 173-178 .
Denli, M., Cankaya, S. S., Silici, F., & Uluocak, A. N. (2013). Effect of dietary addition
of Turkish Propolis on the growth performance, carcass characteristics and serum
variables of quail (Coturnix coturnix japonica). Asian-Aust. J. Anim. Sci., 18( 6) : 848-
854.
Duncan, D. B. (1955).Multiple range and F., test Biometric. 11:42.
Galal, A., Abdel-Motaal, A. M., Ahmed, A. M. H., & Zaki, T. G. (2008). Productive
performance and immune response of laying hens as affected by dietary propolis
supplementation. Int. J. Poult. Sci. 7(3): 272-278.
Hladon, B., Bylka, W., Ellnain-Wojtaszek, M., Skrzypczak, L., Szafarek, P., Chodera, A.
& Kowalewski. Z. (1980). In vitro studies on the cytostatic activity of propolis extracts.
Arzneimettel-Forschung 30, 1847+1848.
Mahmoud, U. T., Abdel-Rahman, M. A., Madeha H., & Darwish, A. (2013) The Effect
of Chinese Propolis Supplementation on Ross Broiler Performance and Carcass
Characteristics. Journal of Advanced Veterinary Research Vol. 3: 154-160 .
Maria, A., David, S., & Daniel, L . ( 2010). Biological effects of oilseed Bee pollen on
sheep performance .Medical Food , 14,P:269 — 281.
Russo, A ., & Vanella, Z . (2002). Activity of propolis ,Fitoterapia , 73,P: 21- 33.

92

2021 yujla (1) tlaall GI 130 (STDY) LiaslpiSilly plell olaill dlons
annamaa@azu.edu.ly Lo — dipass — disijll dealn — deljll 445




(R 1) I daaldl) ¥l &) B ALY el Ao (crudgigall) Jall fava diLia) il

Seven, P. T., Seven, L., Yilmaz, M., & Simsek, U. G. (2008). The effects of Turkish
propolis on growth and carcass characteristics in broilers under heat stress. Animal Feed
Science and Technology 146, 137-148.

Shalmany, S. & Shivazad, M. (2006). The effect of diet propolis supplementation on ross
broiler chicks performance. International Journal of Poultry Science 5, 84-88.

SPSS. (2001). Statistical software package for the social secinces. SPSS Inc. United
States of America

Tatli, S. P. (2008). The effects of dietary Turkish propolis and vitamin C on performance,
digestibility, egg production and egg quality in laying hens under different environmental
temperatures. AJAS, 21, 1164-1170.

Walker & Crane. (1987). Chemical composition and antimicrobial activity of European
propolis. 55, 70-75.

Abstract:

The experiment was conducted in the experimental unit of the animal production
department the faculty of agriculture (saba basha) Alexandria University, Egypt. the
study aimed to evaluate the effect of propolis powder on the productive performance of V
line female rabbits during the period from 5 to 11 weeks age. The experiment included 60
female rabbits, which divided into four treatments where the first treatment (control) was
fed a commercial feed without additives, while the second, third, fourth treatments were
fed on the same feed with an addition 1%, 1.5%, 2% propolis powder, respectively. Each
treatment was divided into five replicates with three rabbits each. The results showed that
there were no significant differences in body weight gain during the trial period among
the treatments, while there was a significant increase in the daily weight gain in treatment
1.5% recorded the highest value, followed by one treatment 1% compared to the control
group in the period from 5- 7 weeks of age, and it was also noted that there was a
significant increase in the period from 9- 11 weeks in the treatment of 2% compared to
the control . However, no differences were seen in the period from 7-9 weeks among the
different treatments compared to the control group. The results also indicated that no
significant differences were recorded in the rate of feed consumption during a period of
5-7 weeks age, while the highest value was recorded in the period 7-9 weeks of 1% and
then the control treatment, and the lowest value was in two treatments 1.5%, 2%,
respectively. The results showed that there were no significant differences in the rate of
feed conversion in the period from 5-7 weeks. on the other hand, in the period from 7-9
there was a significant increase in the treatment of 1%, 2% in the rate of feed conversion
compared to the control group, and a significant decrease was recorded in treatment 2%
compared with control and 1% in the period from 9-11 weeks age.

Keywords: Bee propolis .growing female rabbits . body weight .feed conversion rate.
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Estimate of water consumption of watermelon crop (Citrullus lanatus)
in sandy loamy soil in the region of Bani Waleed — Libya

Mustafa Almahdi Meftah
Department of Soil and Water, Faculty of Agriculture, University of Bani waleed, Libya.
MustafaMeftah8 @Gmail.com

Abstract:

The experiment was conducted in 2017 to estimate and calculate the water
consumption of the watermelon crop in study area. As it was evaluated the surface
irrigation system used in the area for the cultivation of watermelon crop. In the research,
the evapotranspiration of the crop (water consumption) was estimated in four ways: The
Pan Evaporation method, the soil moisture depletion method, the Blaney- Criddle
Method and the measurement of the amount of irrigation water added and the amount of
rain fall during the growing.

The results showed that the amount of water consumption during the growing season is
5180.2 m*/ha when using the Blaney-Criddle method, and is equivalent to 5778.8 m* /
ha when using the evaporation method, while the estimated water consumption from the
soil moisture depletion method is 14718.6 m® / ha. It was found that the amount of
water added to the field through the irrigation process, in addition to the amount of
rainfall, is equivalent to 19890.16 m* / ha.

The present study revealed that there is a great waste of water and that the efficiency of
water consumption of watermelon is low when irrigating the watermelon crop under the
conditions of the study area, as the watermelon fruits has an excess of water content.
Therefore it is recommended to improve the irrigation system and reduce the amount of
added water according to the need of the crop, and this will not affect its production, but
contributes to saving quantities of water that can be invested to irrigate other
agricultural crops.

Keywords: Water requirement, watermelon, water consumption, Pan Evaporation method,
Blaney-Criddle Method, soil moisture depletion.
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Abstract

A number of experiments were carried out to investigate the impact of different
supply rate and form of nitrogen on the growth of C. fulvum in vitro. The results of
these experiments indicated that fungal growth was affected by supply rate and form of
nitrogen. Both forms of organic and inorganic nitrogen can be used by the fungus.On
the other hand, the C. fulvum was grow better when nitrogen supplied at 5 mM in form
of nitrate compared with others. Also,the highest biomass of the fungus was achieved
when nitrogen had been supplied as glutamate, GABA or cas-amino acids. In
conclusion, the results of this study provide an important link with the conditions that
the fungus may experience during infection in vivo. It is clear that C. fulvum can utilise
the major nitrogen sources available in the plant during infection and both the form of
nitrogen and their supply rate are likely to affect growth of the fungus in vivo.

Key words: Nitrogen, form, supply rate, Cladosporium fulvum.
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Introduction:

Nitrogen is one of the most important nutrients and often limits plant and pathogen
growth. It is a constituent of proteins, nucleic acids and many other important cellular
compounds (Lea and Morot-Gaudry, 2001) . It represents about 1.5 - 2% of plant dry
matter and approximately 16% of total plant protein (Wang et al., 2001). A number of
studies have investigated the impact of both nitrogen form and supply rate on plant
morphology such as leaf cell number and size of sunflower (Helianthus annuus L.) and
tobacco (Nicotianatabacum L.). These studies have indicated that leaf cell number and
size of sunflower were significantly increased as a result of feeding plants with a high
supply rate of nitrogen compared with plants treated with a low supply rate of nitrogen
(Trapani et al., 1999).

Also it has been reported that abundant nitrogen supply increases the number of
meristems produced by plants and their growth, thus encouraging shoot formation and
growth in most plants (Lawlor et al., 1988; Lawlor et al., 1989) The impact of nitrogen
form and supply rate on the plant growth has received great attention by plant
physiologists, biologists and ecologists; and has increased the current understanding of
nitrogen metabolism in plants. On the other hand,all sources of nitrogen for fungal
growth are derived from the plant. Such sources could include ammonia, nitrate, amino
acids and other small molecules and proteins (Solomon et al., 2003). Although fungal
pathogens are able to use a wide range of nitrogen forms to support their growth there is
strong evidence to demonstrate that the susceptibility of plants to pathogens is affected
by nitrogen form and supply rate (Huber and Watson, 1974; Hoffland et al., 2000a;
Snoeijers et al., 2000; Dadd, 2002).The utilization of nitrogenous compounds by
pathogen will led to a clear understanding of infection development in plant and the way
of control it.

Materials and methods:

In vitro culture of Cladosporium fulvum.

Potato Dextrose Agar (PDA) plates were prepared by mixing 6g of Potato Dextrose
Broth (PDB) (Sigma-Aldrich, Steinheim, Germany) and 15¢g of bacto agar in 1 litre of
distilled water and then autoclaved at 121°C for 15 min. Plates were poured and allowed
to solidify in a HeraeusLaminr Air Saftey Cabinet HB2436. Plates were then inoculated
with 100ul of concentrated spore suspension of C. fulvum. Plates were sealed with
parafilm (American National Can, USA). All plates were transferred to an incubator at
24°C for 18 days to allow sporulation to occur.

The effect different supply rate and forms of nitrogen on the growth of C.fulvumin
vitro.

An initial experiment was carried out to determine the effect of three forms of nitrogen,
(nitrate, ammonium and ammonium nitrate) at different concentrations (0.1, 0.2,
0.5,1,2,5 and 10 mM) on the growth of the fungus on solid media. The media consisted
of modified B5 medium (Gamborget al., 1968) containing macronutrients (0.96 mM
NaH,P0,4.2H,0, 0.09 mM Na-EDTA, 0.76 mM K,SO,4, 0.10 mM FeSO,4and 0.006 mM
K1) micronutrients ((44.8 mMMnS0,.4H,0, 6.9 mM ZnS0O,.7H,0, 48.52 mM H3BO3,
1.03 mM Na;M00,.2H,0, 0.1 mM Cu SO4.5H,0, 0.17 mM CoCl,.2H,0) and agar (pH
6.5). The solution was autoclaved for 30 minutes and allowed to cool in a water bath at
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60 °C. Twenty five ml of filtered sterilized 1M sucrose was added as a carbon source
giving a final concentration of 50 mM sucrose. Three forms of used. Each form was
added to B5 agar to give a final concentration of 0.1, 0.2, 0.5, 1.0, 2.0, 5.0 or 10 mM
nitrogen. A plate without nitrogen was also established as a control. The different
nutrient media were added to 24 well cell culture plates (Nunc.Inc, Roskild,
Denmark).Plates were left to solidify before inoculating them with 50pul of a C. fulvum
spore suspension (10°spore ml™) prepared as described in section.2.1. Plates were sealed
with parafilmand then transferred to an incubator at 23°C for 12 days. Photographs of
the extent of fungal growth were taken 12 days post inoculation using a CCD camera
(UVP Laboratory Products, EpiChemi Il Darkroom).

The impact of nitrogen forms on the growth of C. fulvum in liquid culture.

The aim of this experiment was to investigate the growth of the fungus on different
forms of nitrogen including nitrate, ammonium, ammonium nitrate, glutamate, y amino
butyric acid (GABA), succinate, glycine and cas-amino acids. In addition, two control
treatments, water and potato dextrose broth (PDB), were used. Modified B5 media
(without agar) was prepared as described in section 2.2. Filter sterilized glucose was
added as the carbon source to give a final concentration of 50 mM. Each nitrogen source
was added to the modified B5/glucose media to give a final concentration of 5 mM. The
pH of the media was adjusted to 6.5 for all nitrogen sources.One hundred microlitres of
media containing a specific source of nitrogen was transferred into wells of a 96 well
cell culture plate (Corning. Inc, New York, United States).

Spores of C. fulvum were prepared as described in section 2.1. Spore suspension was
centrifuged at 1380 xg for 5 minutes. The spore suspension was resuspended in either
sterilized distilled water (SDH,0) or inoculating fluid (IF) (Biolog, Hayward, U.S.A).
An aliquot of spore suspension was added into each well of the 96 well plates contained
to give a final concentration of 2.4x 10* spore ml™. Plates were sealed with parafilm
paper, and then transferred to incubator at 23°C for eight days. The absorbance of the
plates was measured 1, 2, 3, 4, 5, 6, 7 and 8 day post inoculation at wavelengths of 520
and 650 nm using a plate reader (Anthos HT Ill, Labtec, Salzburg, Austria).

The impact of different nitrogen sources on the biomass of the fungus C. fulvum in
vitro.

The aim of these experiments was to determine fungal biomass when grown in modified
B5 media containing sucrose as a carbon source and different sources of nitrogen
(nitrate, ammonium, glutamate, GABA, glycine and Cas-amino acids). Modified B5
media (without agar) was prepared as described in section 2.2. B5 media was
transferred into a 250 ml conical flask and autoclaved. Filter sterilized sucrose was
added as the carbon source to give a final concentration of 25 mM. Each nitrogen source
was added to the modified B5 media to give a final concentration of 5 mM. the final
volume in each flask was 50 ml and the pH of the media was 6.5 for all nitrogen
sources.One ml of spore suspension containing (10°spore mI™) was added to each flask.
Flasks were placed on shaker (130 rpm) in the light and incubated at 23°C for 6 days.
Four replicate flasks were established for each treatment.After 6 days the fungal
mycelium was harvested by filtering through a funnel contained pre-dried and weighed

123

2021 (yupla (1) dlaall LN 2sell (STDJ) LiaplsiSilly o glell elaill dlas
annamaa@azu.edu.ly Lol — dipasd — diplsjfl deals — dfy il L8




The impact of nitrogen form and supply rate on the growth of Cladosporium
AT Tr TR T T IR o s O (121-130)

filter paper. Each filter paper was dried in an oven at 55°C for 48 hours before weighing
them. The dry weight of fungus was calculated by subtracting the initial weight of filter
paper from the final weight after drying.

Results:

The impact of nitrogen form and supply rate on the growth of C. fulvum in vitro
(agar plates).

To assess the effect of nitrogen form and supply rate on mycelium development, spores
were grown for 12 days on modified Gamborg’s B5 medium containing 0 - 10 mM
nitrogen supplied as NOg’, NH," or in combination as NH;NO;3 (Figurel).Growth was
strongly affected by nitrogen supply rate. Mycelial development was limited at 0.1
mM, and 0.2 mM nitrogen irrespective of the form of nitrogen and the mycelium had a
purple appearance (Fig 1). At concentration of 0.5 mM nitrogen and above mycelium
developed and covered the surface of the growth well but growth was best at 5 mM and
10 mM nitrogen. There was relatively little impact of alerting nitrogen form except that
at the higher concentrations of nitrogen (5mM and 10 mM) that the fungus slightly
better when supplied with nitrate or ammonium nitrate rather than with ammonium
alone. This experiment showed that 5mM nitrogen was optimal for fungal growth.

The impact of nitrogen form on the growth of C. fulvum in vitro (liquid culture).
The growth of fungus when supplied with different forms of nitrogen was assessed by
measuring the increase in absorbance at520nm or 650nm for 8 days post inoculation.
Figure 2shows examples of two 96 well plates where the spore suspension was made
using dH,O (A) or inoculating fluid (IF) supplied with the Biology plates (B). There
was no difference in the appearance of the fungal mycelium when either dH20 or IF
was used.

Figure2 illustrates the effect of the different forms of nitrogen on the colour of the
fungal mycelium which ranged from opaque to brown/yellow when grown on PDB. In
order to determine whether different colour would interfere with the measurement of
biomass by absorbing light differentially, the absorbance of the plates was measured at
two different different wavelengths, 520 nm and 650 nm. The ratio of the absorbancies
at these two wavelengths is shown infigure 3. This figure shows that that the ratio of
the absorbancies was for a given substrate across the time period and suggests that
colour was not inteferring with the absorbance measurements. Measurements were
therefore made at 520 nm.

Figure4 shows the growth of the fungus on different forms of nitrogen using either
water (A) or IF (B) to make the spore suspension. The inoculating liquid had no effect
on the subsequent growth of the fungus. As the experiment was carried out over 8 days
growth had not reached a plateaux and therefore sigmoidal curves were not fitted to the
data. The highest growth rate of the fungus was detected on cas-amino acids, glutamate,
GABA, glycine or PDB (figure 4). The fungus also grew when supplied with inorganic
nitrogen (nitrate, ammonium and ammonium nitrate) but less rapidly. The results of this
experiment have clearly indicated that the fungus utilized organic nitrogen more
effectively than inorganic nitrogen (figure 4).
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The impact of different nitrogen sources on the dry weight of C. fulvum.

Figure 5 shows the biomass (dry weight mg) of the fungus grown on the different
nitrogen sources. The highest biomass was achieved when nitrogen was supplied as
glutamate, GABA or cas-amino acids. The fungus also grew well when supplied with
glycine or nitrate (fig. 5). The poorest growth occurred when ammonium was used as
the nitrogen source. The biomass was only 15% of that achieved with glutamate (fig. 5).

Fig. 1: The visible growth of C. fulvum on modified B5 media containing different
forms and supply rates of nitrogen in 12 days post inoculation. the different numbers
represent the concentration of nitrogen (mM). The fungus was supplied with 50 mM
sucrose as a carbon source.
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Fig. 2: The appearance of C. fulvum when grown in the presence of different nitrogen
sources in liquid culture in 96 well plates for eight days. The concentration of each
nitrogen source was 5 mM and carbon was supplied as glucose at a concentration of 50
mM.
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Fig. 3: The 520nm to 650nm absorbance ratio of C. fulvum mycelium when grown in
the presence of different nitrogen sources in liquid culture in 96 well plates for eight
days. The concentration of each nitrogen source was 5 mM and carbon was supplied
as glucose at a concentration of 50 mM.
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Fig. 5: The biomass (mg dry weight) of C. fulvum after six days growth in modified B5
media containing different nitrogen sources. Values are means * standard error of four
independent flasks. Bars marked with the same letter do not differ significantly
(Tukey’s multiple comparison test, df= 5, {=22.18 and p<0.001).

Discussion:

To what extent does nitrogen form and supply rate affect the growth of C. fulvum
in vitro?

In order to investigate the impact of nitrogen form and supply rate on the growth of C.
fulvum,experiments were performed in which the fungus C. fulvum was grown on
modified B5 media containing different forms and amounts of nitrogen. The fungus
grew best when supplied with 5 - 10 mM nitrogen and it grew most rapidly when
supplied with complex and/ or organic forms of nitrogen e.g. cas-amino acids, potato
dextrose broth (PDB), glutamate, GABA and glycine. The fungus was also able to
utilize, but to a lesser extent, inorganic nitrogen e.g. nitrate, and ammonium nitrate. It
grew least well on ammonium possibly due to a shift in pH. A similar pattern was
observed when fungus biomass was harvested after 6 days growth in liquid culture with
the different sources of nitrogen.These results have confirmed that the fungus can utilise
both organic and inorganic nitrogen sources which are likely to be found in tomato
apoplast and are consistent with the study of (Solomon and Oliver, 2001).

Nitrogen metabolism and its regulation has been studied extensively in a number of fungi
particularly Aspergillusnidulans and Neurosporacrassa. Certain nitrogen compounds, ammonia,
glutamine, and glutamate are preferentially used by these fungi, but when these primary nitrogen
sources are not available or in too low a concentration to meet the growth requirements of the
fungi, a number of different nitrogen sources can be used, e.g., nitrate, nitrite, amides, most
amino acids and proteins (Marzluf, 1997; Christensen et al., 1998; Tao and Marzluf, 1999; Wipf
et al., 2002). This is also likely to be true for C. fulvum.
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In order, to get better understanding of the nitrogen requirement of C.fulvum and the
availability of nitrogenous compounds during infection in vivo, Oliver and co-workers (2001)
used an apoplast-infiltrating technique to obtain apoplastic fluid from infected plants. This was
anlaysed and revealed that the concentrations of most amino acids and total nitrogen content of
the tomato leaf apoplast increased during infection in a compatible interaction (Solomon and
Oliver, 2001). In addition, to the organic nitrogen compounds found in tomato leaf apoplastic
fluid, inorganic nitrogen e.g., nitrate was detected at a contentration of approximately 4.5 mM.
The increase in the concentrations of most amino acids (except cysteine and tryptophan) began
7 days post inoculation and reached concentrations 0.1 to 0.7 mM. The highest concentration of
any nitrogenous compound was y-amino butyric acid (GABA) at around 2.5 mM(Solomon and
Oliver, 2001). A further investigation has shown that GABA is a major nitrogen source in the
tomato apoplast during infection by C. fulvum(Solomon and Oliver, 2002).

The utilization of organic nitrogen particularly the non-protein amino acid GABA by C.
fulvum has been reported in this study. Although, GABA is typically found in low levels in
plant tissues, the concentration of GABA can increase several folds in response to many stimuli,
including heat shock, cold stimulation, phytohormones, pathogen infection and mechanical
stimulation such as insect attack and wounding (Shelp et al., 1999a; Kinnersley and Turano,
2000). In addition, it has recently been shown in tomato fruits under conditions of carbohydrate
depletion of can also induce its formation (Baldet et al., 2002). The metabolism and functions of
GABA have been studied by a number of groups including (Kinnersley and Turano, 2000;
Solomon and Oliver, 2002; Bouche and Fromm, 2004; Fait et al., 2005)and have indicated that
GABA, which is the product of glutamate decarboxylation, is metabolised via a short pathway
composed of three enzymes including glutamate decarboxylase (GAD), GABA transaminase
(GABA-T) and succinic semialdehyde dehydrogenase (SSADH) (Shelp et al., 1999b; Bouche
and Fromm, 2004). In addition, recent evidence suggest that GABA may also act as a long
distance signal between plant organs resulting in the up-regulation of genes involved in nitrate
influx in plant roots (Beuveet al., 2004). Such a role for GABA may be very important in plants
infected with biotrophic fungi, both for the maintenance of plant nitrogen metabolism and
ultimately for the fungus which is acting as a sink for nitrogen compounds. It would be
interesting to determine the concentration of GABA (and other nitrogen compounds) in phloem
exudates and in apoplastic fluid of plants grown with different forms and supply rates of
nitrogen in the presence and absence of C. fulvum to determine whether GABA (and other
nitrogenous compounds) plays a major role in regulating nitrogen metabolism in diseased leaves
as well as serving as a source of nitrogen for fungal nutrition.
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Abstract:

The current study was conducted at University of Napoli, Italy to characterize and
identify secondary metabolites produced by three locally isolated Trichoderma spp.,
T. longibrachiatum UAMH7955 (Libl), T. harzianum ( Lib2) and T. longibrachiatum
UAMH7956 (Lib3) from Libyan soils at the Biotechnology Research Centre, Tripoli,
Libya and their potential in bioremediation of 0.1, 0.2, 0.4, 0.4, 1.0, 1.0% (v/v) Methyl
tert-butyl ether (MTBE). Results showed two major components extracted from Libl
corresponding to lipo-carbohydrate and Peptaibol. Both Libl and Lib2 ioslates
showed good tolerance to toxic pollutant up to concentration of 0.4% compared to
control treatment. While , Lib3 was affected negatively by the presence of MTBE at
the lowest concentrations treatment.

Key words: Trichoderma, secondary metabolites, bioremediation, MTBE
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Introduction:

Trichoderma species have long been recognized as biological control agents
(BCAs) for the control of plant diseases and for their ability to increase plant growth
and development. They are widely used in agriculture, and some of the most useful
strains demonstrate a property known as "rhizosphere competence” (Harman, 2000).
Much of the known biology and many of the uses of these fungi have been documented
(Harman and Kubicek, 1998; Harman et al., 2004a; Kubicek and Harman, 1998). It is
found nearly in all temperate and tropical soils.

Trichoderma produces a variety of lytic enzymes characterized by high diversity of
structural and kinetic properties, thus increasing the probability of this fungus to
counteract the inhibitory mechanisms used by neighboring microorganisms (Ham et al.,
1997). Further, Trichoderma hydrolytic enzymes have been demonstrated to be
synergistic, showing an augmented antifungal activity when combined with themselves,
other microbial enzymes, PR proteins of plants and some xenobiotic compounds (Lorito
et al., 1994a; 1994b; 1996; 1998; Fogliano et al., 2002; Schirmbdck et al., 1994; Woo et
al., 2002). Trichoderma strains seem to be an inexhaustible source of antibiotics, from
the acetaldehydes gliotoxin and viridin (Dennis and Webster, 1971), to alpha-pyrones
(Keszler et al., 2000), terpenes, polyketides, isocyanide derivatives, piperacines, and
complex families of peptaibols (Sivasithamparam and Ghisalberti, 1998). All these
compounds produce synergistic effects in combination with CWDEs, with strong
inhibitory activity to many fungal plant pathogens (Lorito et al., 1996; Schirmbdck et
al., 1994).

Industrialization combined with increased urbanization and changing agricultural
practices have caused a rise in the level of contaminants found in the environment,
resulting in a negative impact on human health. Methods used for cleanup of polluted
sites by the removal of hazardous compounds is a serious problem, which requires a
multi-faceted approach for obtaining suitable solutions. Physical and chemical
treatments have been the most commonly used methods for remediation of soil
pollutants to date, however, their high costs have increased the search for alternative
methods based on biological systems, such as bioremediation (involving microbes) and
phytoremediation (involving both microbes and plants) techniques for detoxification of
xenobiotic compounds (Eapen et al., 2007). In Libya, large portion of economy is
supported by the petroleum industry. During the refining process many pollutants may
be released in the environment, air and groundwater sources. Methyl tert-butyl ether
(MTBE) is a compound frequently added to gasoline in order to increase octane
number. Unfortunately, it frequently contaminates groundwater when gasoline
containing MTBE is spilled or leaked in storage and is difficult to clean up due to its
high solubility in water (Levchuk et. al, 2014; Roslev et. al., 2014)

Numerous Trichoderma strains are resistant to or capable of degrading hydrocarbons,
chlorophenolic compounds, polysaccharides and the xenobiotic pesticides used in
agriculture (Harman and Kubicek, 1998; Harman et al., 2004b). The capacity of these
organisms to sequester, metabolize, release and exchange substances may represent a
potential application for bioremediation or phytobioremediation in the cleanup of
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contaminated sites. In this strategy, the fungus could accumulate toxicants or
breakdown the compounds, as well as stimulate the growth and development of the
plant which in turn augments its capacity to accumulate and metabolize the noxious
substances, then these plants could be eventually removed from the site (Harman et al.,
2004b).

Although numerous commercial products containing Trichoderma are available for use
in greenhouse and field, the effectiveness and reliability of these products under diverse
environmental conditions, i.e. temperature, can limit growth and development. In Libya,
interest has been oriented to the potential use of biocontrol in agriculture. The
antagonistic activities of local Libyan Trichoderma isolates has been reported against
many fungal plant pathogens (Fusarium sp., Sclerotinia sclerotiorum, Rhizoctonia
solani, Botrytis cinerea), (Duzan et. al., 2007, Eshlaibek et. al., 2021, Abadi et. al.,
2017, Elguail, et al, 2021). However, there is a general lack of information about type of
secondary metabolites produced by the Libyan isolates Further, little is known about
type of compounds and their ability to interact with commercial products and possible
applications. Thus, the aim of this study is to characterize the secondary metabolites
produced by three Libyan isolates T. longibrachiatum UAMH 7955 (Libl); T.
harzianum (Lib2); T. longibrachiatum UAMH 7956 (Lib3) previously isolated and
showed their efficacy to antagonize the plant pathogens; Rhizpctonia sp., Fusrium sp.
and Alternaria sp. (Duzan et. al., 2007); Sclerotinia sclerotiorum (Eshlaibek, 2021);
Botrytis cinerea (Abadi et. al., 2017) and the potential biotechnological use of these
isolates in bioremediation, detoxification of MTBE.

Materials and Methods:

Isolation and growth conditions of Trichoderma.

Trichoderma isolates were collected from nine agricultural areas in the northwestern
part of Libya, including Al-Khums, Al-Gharahboli, Tajoura, Al-Nofleen, Tareek Al-
Matar, Ghasser Ben-Ghasheer, El-Azizia and Yefren, and were identified based on ITS
sequence analysis (Duzan et., al., 2007) in order to determine the fungal population
density and obtain a representative set of isolates. Soil samples were placed in
polyethylene bags, and stored at 5° C until plated. The fungal isolations were performed
by using a serial dilution technique (Tuite, 1969).

Potato dextrose agar (PDA; SIGMA, St. Louis, MO, USA) medium was prepared
according to the manufacturer’s instructions, and augmented with Lactic acid and Rose
Bengal to suppress bacterial growth, then poured into 90 mm Petri plates. One hundred
grams of soil samples were added to 100 ml distilled Wazer and homogenized for 1 min.;

2 3
then a dilution series was prepared (0, 10, 10, 10, 10 ) in sterile water. One hundred
microliters of each dilution was inoculated to the surface of plates containing PDA,
spread evenly with a sterile spreader and incubated in the dark for 5-7 days at 25° C.
Emerging fungal colonies were isolated, stained with methylene blue, identified by
observations under a microscope. Colonies of Trichoderma were selected, transferred to
new PDA plates, then pure cultures were obtained, and maintained on PDA slants at
25°C. Conidia from 4 day old cultures were collected in water and any mycelial debris
was separated by determined using with a haemocytometer and adjusted when
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necessary. Spore suspensions were stored at -20° C in 20% v/v glycerol solution until
used. T. atroviride strain P1 (ATCC 74058) and T. harzianum strain T22 (ATCC
20847), commonly used as biocontrol agents (Harman, 2000; Tronsmo, 1989), were
included as controls.

Agar plugs of the Trichoderma cultures were inoculated to the center of plates
containing PDA, Salt Medium (SM) and incubated at 25° and 30° C in the dark. The
growth of the fungal colony was measured daily throughout the incubation perlod The

composmon of SM in one Ilter of water was as follows: KH PO 680 mg L , K HPO4
870 mg L , KCI 200 mg L : NH4NO3 1g L : CaCIZZOO mg L : MgSO4. 7HZO 200 mg

-1 -1 -1 -1 -1 -1
L, FeSO42 mgL , MnSO42 mgL , ZnSO42 mg L , Sucrose 10gL ,agar10gL

(all purchased from SIGMA).

Isolation and characterization of secondary metabolites.

Secondary metabolites were isolated from Trichoderma culture filtrates as described by
Vinale et al. (2006). Briefly, two 7-mm diameter plugs of each Libyan Trichoderma
isolate, obtained from actively growing margins of PDA cultures, were inoculated into 5
L conical flasks containing 1 L of sterile one-fifth (1/5 X) strength Potato Dextrose
Broth (PDB). The stationary cultures were incubated for 31 days at 25° C. The cultures
were filtered under vacuum through filter paper (Whatman No. 4), and the filtrates
stored at 2° C for 24 h. The filtered culture broth (2 L) of each isolate was extracted
exhaustively with ethyl acetate (EtOAc). The combined organic fraction was dried
(Na2S0Oy) and evaporated under reduced pressure at 35 °C. The recovered red-brown
residue was subjected to flash column chromatography (Si gel; 50 g), eluting with a
gradient of EtOAc:petroleum ether (8:2 to 10:0). Column chromatography was carried
out using silica gel 60 GFy4 and GFgp 35-70 mesh (merck, Darmstadt, Germany).
Analytical and preparative thin-layer chromatographies (TLC) were performed on silica
gel (Kieselgel 60, GF254, 0.25 and 0.5 mm, respectively, Merck); compounds were
detected with UV radiation (254 or 366 nm) and/or by spraying the plates with CeSO4
(10% wi/v in water) or H,SO4 (5% v/v in ethanol) and heating at 110° C for 10 min.
Fractions showing similar TLC profiles were combined and further purified by using
RP-18 column (H20: Methanol gradient form 100 to O of H20O). All purified
compounds were analyzed by 1H, 13C NMR and LC/MS. 1H and 13C NMR spectra
were recorded with a Bruker AM 500 spectrometer operating at 500 (1H) and 125 (13C)
MHz using residual and deuterated solvent peaks as reference standard. Low and high
resolution mass spectra were obtained by using a VG Autospec mass spectrometer (EI
mode).

Detoxification and compatibility with toxic pollutants.

Liquid cultures of the three Trichoderma isolates (Libl, Lib2, Lib3) were screened for
their ability to growth in presence of Methyl tert-butyl ether (MTBE), a common
contaminant of ground water when gasoline with MTBE is spilled or leaked at gas
stations.

Fungal inoculum (prepared from plate cultures as described above) was inoculated in
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flasks containing sterile medium (SM) amended with different concentrations of MTBE
(SIGMA). The cultures were incubated at 25° C, in orbital agitation of 150 rpm for 6 d.
The mycelial biomass was collected by filtration, dried at 120° C for 2 h (or until dry)
and then weighed. Moreover, the ability of the isolates to degrade the toxic compound
was quantified by determining the residue of MTBE present in the culture filtrate after
removing the fungal mycelium. Separation and quantification of MTBE in the liquid
culture was performed by using Gas Chromatography - Flame lonization Detector (GC-
FID) on an Agilent 7890A gas chromatographer (Agilent Technologies) with an HP-5
column. The sample injection port was maintained at 300° C, and all samples were
eluted through the column with a flow rate of 1.2 ml/min. The concentration of the
MTBE was determined by comparison to a standard curve with concentrations ranging
from 0.1 to 10% (v/v). All samples were analyzed at least in duplicates.

Results:
Metabolic profile of Libyan isolates.

Although our data confirmed that the Libyan Trichoderma strains do not produce 6-
n-pentyl-6H-pyran-2-one (TLC analysis), the most characterized and important of the
Trichoderma antibiotics (Ghisalberti et al., 1990), other compounds with antibiotics
activity were detected. Unfortunately the organic fractions obtained from culture
filtrates of Lib2 and Lib3 isolates didn’t allow to properly identify the secondary
metabolites produced. On the other hand, when the methanolic fraction extracted from
Libl culture filtrate was analyzed, the mixture showed two major components,
corresponding to lipo-carbohydrate and Peptaibol. This fraction was further separated
by preparative RP flash chromatography. Fraction n. 4 gave a major component that
was further analysed by using NMR spectroscopy. The isolated compound showed 1H
(Fig. 1A) and 13C (Fig. 2). spectra similar to those reported in literature (Fig. 1-B)
(Auvin-Guette et al., 1992). Moreover, the COSY bidimensional NMR spectrum of
fraction n. 4 (Fig. 3-A) suggested that the isolated compound could be assigned to the
lipopeptaibols class of natural compounds, and in particular resulted closely related to
the Trichogin A IV, previously isolated from T. longibrachiatum (Peggion et al., 2003;
Fig. 3-B).
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Fig. 1: "HNMR spectra of fraction °4 isolated from Lib1 culture filtrate and recorded
in CD30D (A) and Trichogin AlV recorded jn d6-DMSO (B) (Auvin-Guette et. al.,
1992). Instrument: Bruker600 MHz.
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Fig. 2: ¥C NMR spectrum of fraction n° 4 isolated from Lib1 culture filtrate and
recorded in CD3OD. Instrument: Burker 600 MHz.
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Fig. 3: COSY bidimensional NMR spectrum of fraction n° 4 isolated from Lib1 culture
filtrate (A) and structure of Trichogin A IV isolated from T. longibrachiatum by
Peggion et al., 2003(B).

Detoxification abilities of Libyan isolates.

The Trichoderma strains were also tested for their ability to grow in contaminated
substrates, in order to evaluate their possible biotechnological application as
“bioremediating microbes”. In vitro assays were performed to analyze their growth in
liquid medium amended with different concentrations of the toxic pollutant Methyl tert-
butyl ether (MTBE) ranging from 0.1 to 1.5 % (v/v). Both Libl and Lib2 isolates
showed good tolerance to the pollutant up to a concentration of 0.4%, compared to the
untreated control. Conversely, the biomass of isolate Lib3 was negatively affected by
the presence of MTBE even at lower concentrations (Fig. 4).

137

annamaa@azu.edu.ly Lowf — i — disiyjll dealy — def il LS




Characterization of secondary metabolites from Trichoderma species isolated

from Libvan soils and their biodegradation ability of methyl...................... (131-142)
Libl growth in MTBE
20,0
Z 700
= 60.0 -
% 50,0
E 400
T 200
E 200 - .
£y
Ll =
C 0.1 0.2 04 0.8 10 1.5
9% MTBE ( v/v]
Lib2 growth in MTBE
20
7 80
= 70
Eo
w *
£ w0 -
E_ 30
20
10
3= H =
C 0.1 0.2 04 0.8 1.0 1.5
% MTBE (v/v)
Lib3 growth in MTBE
80
® 70 -
= 60 -
5o
40 -
é 30 -
20 ] ' . l
10
- f - .
C 0.1 0.2 0.9 08 1.0 1.5
% MTBE {v/v)

Fig. 4: In vitro growth of three Libyan isolates (top Lib1, middle Lib2, bottom Lib3) in
the presence of different concentrations of MTBE (0.1 to 1.5 % v/v). C = control
without MTBE. Fungal mycelium was harvested by filtration, dried and weighed.
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Analysis by gas chromatography of the fungal culture filtrates grown in the
presence of MTBE showed a decrease in quantity of MTBE with all three of
Trichoderma isolates. Although all isolates demonstrated similar trends in their
chromatographic profiles, the Lib2 isolate showed the highest degradation of the
contaminant particularly at 4 days after inoculation, as compared to the other two
isolates, and only results from this representative are shown (Fig. 5).
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Figure 5. GC-FID analysis of Lib2 isolate culture filtrate grown in presence of 0.2%
MTBE after removal of fungal mycelium. Black line: 2d after inoculum; Green Line: 4d
after inoculum; Blue line: 6d after inoculum.

Discussion:

The compounds produced by the BCA in the fungal culture filtrates contained various
secondary metabolites, like peptaibols, which may also act as elicitors of plant defence
mechanisms against pathogens. In fact, the application of peptaibols were found to
activate a defence response in tobacco plants (Benitez et al., 2004; Viterbo et al., 2007).
Similarly, the peptaibol isolated and identified from the Libl culture could represent a
molecular factor possibly involved in the induction of defence mechanisms in
Trichoderma-treated plants (Abadi et. al., 2017). Many secondary metabolites produced
by Trichoderma have antibiotic activity and have been demonstrated to play a role in
biological control against various phytopathogens, however, their effect on the plant in
the BCA-plant interaction are not known. On the other hand, Vinale et al. (2008)
reported that some Trichoderma compounds, such as 6-pentyl-a-pyrone (6PP) acted as
effectors on plant growth, possibly by acting in an auxin-like manner or by stimulating
the hormone production in the plant, thus enhancing growth of the root system and plant
size. Further, when some fungal BCA secondary metabolites were applied to tomato or
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canola plants, they stimulated ISR to subsequent treatments with the foliar pathogens B.
cinerea or Leptosphaeria maculans, respectively, and activated the production of
several PR proteins associated with plant defense.

A large portion of the Libyan economy is supported by the petroleum industry.
During the refining process many pollutants may be released in the environment, air and
groundwater sources. Methyl tert-butyl ether (MTBE) is a compound frequently added
to gasoline in order to increase octane number. Unfortunately, it frequently
contaminates groundwater when gasoline containing MTBE is spilled or leaked in
storage and is difficult to clean up due to its high solubility in water. In order to test if
the fungal isolates could tolerate toxic compounds, and to determine their ability to
degrade and survive such substance, investigations were conducted in presence of
MTBE. Contaminated liquid media were inoculated with Trichoderma strains and the
toxic content, and fungal growth was monitored. Preliminary results demonstrated that
the growth of the local isolates Libl and Lib2 didn’t differ from controls until a
concentration of 0.4% MTBE, however, Lib3 showed a reduced biomass weight also at
lower doses. Libl grew the best in the presence of this toxic compound.

The ability of Trichoderma isolates to degrade MTBE in liquid culture was also
confirmed by GC-FID demonstrating a significant reduction in the level of this pollutant
even 4 days after inoculation. In particular, Lib2 performed the best among the Libyan
isolates. These results represents potential biotechnological applications for the isolated
microbes in decontamination of polluted areas, as used alone or in combination with
plants (phytoremediation). Various microorganisms are being studied to evaluate their
ability to remediate various chemicals often present at contaminated industrial sites.
Also, scientists are currently looking into genetically engineering certain
microorganisms to increase their ability to metabolize specific chemicals, such as
hydrocarbons, in contaminated sites. More research is required in order to completely
understand the complex microbial processes for potential bioremediation, especially the
bioremediation of metals. On the other hand selectivity of some microorganisms are
better at degrading one kind of chemical than another is required.
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Abstract:

This paper investigates the influence of gas pressures on the loop plasma antenna
parameters covered by two different gases: Argon and Nitrogen. Proposed loop plasma
antennas have been simulated and examined its efficiency at three different pressures of
0.5, 5 and 15 Torr is investigated. The radiation properties of all loop plasma antennas
have been analyzed and illustrated for three different pressures. To evaluate the
efficiency of the proposed antenna, full-wave simulation using the finite integral method
software, CST Microwave Studio has been done.

Keywords: loop-shaped plasma antenna, LTE and Wi-Fi frequency, radiation Characteristics.
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Introduction:

The plasma antenna is new and growing technology which is a type of radio
antenna by which plasma is used as an alternative of the metal elements of a traditional
antenna. A plasma can be used for both transmission and reception. While plasma
antennas have only become practical in recent years, Plasma antenna is not a new
concept, its patent dates to 1919 which was awarded to J. Hettinger.
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Plasma antenna based on ionized gas for guiding electromagnetic waves. It replaces a
solid conductor which is widely used in the current radio antennas. Highly ionized
plasma is a good conductor and thus it is used as transmission line for guiding waves.
Neutral molecules can be separated into positive ions and negative ions using ionization
process which helps in generation of plasma. Electrons are much lighter than positive
ions and neutral ions. Thus, electrons are considered to be moving through stationary
fluid of ions and neutrals with some friction. The propagation characteristics of
electromagnetic (EM) waves in a uniform ionized medium can be inferred from the
equation of motion of a single “typical” electron. Such a medium is called “cold plasma.
(Hettinger, 1919). Although the invention of plasma came at the beginning of the ninth
century, the beginning of the plasma revolution witnessed the actual start in the sixties
of the last century, ( Vedenov et al., 1965). Since then, we have seen several attempts to
use plasma in antenna technology, (Borg et al., 1999; Rayner et al., 2004). A lot of
research has been done in the manufacture of antennas using different types of
materials, such as dielectric, however this research remained limited to different
materials, and studies on antenna design using the plasma technology remain very
limited, (Golazari et al., 2017; Mohsen Khalily et al, 2013). In the other hand most of
the studies on plasma antenna parameters had done on the basic form of plasma antenna
(plasma column), (Afar et al., 2012; Zali et al., 2014). (Afar et al., 2012) illustrate that
the plasma monopole antenna return loss with various radius and length are stated. The
return loss of cylindrical plasma antenna with various electron density are modeled and
investigated, (Sharan Bonde et al. ,2014) analyzed plasma monopole antenna
parameters with two different gases, argon and neon where radiation patterns and return
losses of both models were described by, (Sharan et al.. 2014; Nur et al., 2012) three
type of plasma antennas using various gases, xenon, argon, and neon presented by (Nur
et al., 2012). Nur Aina Halili and her colleagues examined the implementation of a
plasma monopole antenna that is ionized based on RF charging in various circumstances
(Halili et al., 2014). The efficiency of a monopole antenna using various types of gases,
pressures and coupling sleeves has been analyzed and investigated by (Dagang, 2017).
In this research, the implementation of the loop shaped plasma antenna filled by two
types of gases (Nitrogen and Argon) under three different pressure levels has been
simulated and modeled.

Basic theory and plasma parameter:
Plasma in terms of electromagnetic properties is a nonhomogeneous, non-linear and

diffusing environment. Permeability (i), conductivity (o) and permittivity (€) in plasma
can be fluctuated in terms of frequency and other parameters and make plasma a special
environment. Consequently, for any frequency of the incident wave and in any density
of ionization, one specific response occurs. Radiated electromagnetic waves on plasma
will absorb, scatter or pass through. We can choose to absorb, scatter or pass through
with varying the basic parameters like electron density and collision frequency (Borg et
al., 1999; Harris et al., 1999). The relative permittivity of plasma is defined by: -
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& =& —j&=1- 1)

w(w—jv)
Where wp is plasma frequency, o is operating frequency and v is collision frequency.
One must characterize the difference between the plasma frequency and operating
frequency of the plasma antenna. The plasma frequency is the description of the amount
of ionization in the plasma and the operating frequency of the plasma antenna is the
same as the operating frequency of a metal antenna. Plasma frequency is equal to: -

_ |4mnee?
Wy = ", (2)

Where n, is electron density, e is the charge of electron and m, is the electron mass.
The electron density is defined by: -

n, = —2 (3)
€2
me
In which j is current density, k is Boltzmann’s constant and T, is electron temperature
(Jiayin et. al., 2011).

Theory of the plasma antenna:

In most types of antennas, there is a conductive part which is the important
component that directs and radiates electromagnetic waves. The plasma antenna is a
type of radio frequency antenna that is used to perform the plasma as the radiation and
the guiding medium. Several types of plasma antennas have been fabricated and
analyzed such as monopoly antenna, helical antenna. However, the proposed ring-
shaped antenna design has a greater degree of freedom than metallic antennas which
creates a great potential in their application, such as using a medium plasma as a
microwave reflector in a radar system (Manheimer et al., 1991). Every plasma antenna
involves three main parts. Firstly, the enclosure that settles the plasma in it. Secondly
part is the plasma as the conductor and thirdly is the conducting device for receiving
and transmitting the signal.

Simulated results and discussion:

The loop plasma antenna will be designed in three different stages, The basic form
of plasma antenna like plasma column (Rajneesh et al., 2010; Cerri et al., 2006)
received most of attention from the academic researches. In this paper, a loop plasma
antenna with the dimension of commercial florescent tube (T9) according to (Golazari,
2017) is simulated and illustrated in Fig.1. Three separate stages must be designed. In
order to model and simulate the proposed a loop plasma antenna. Modeling and
Simulating the plasma medium is done using the CST microwave studio by which loop
plasma antennas with various gases (Ar, N) at three different pressures (2.28, 5, 10
Torr) are simulated.
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In simulated model, the efficiency of plasma and the effect of electron collision is
associated. This model is developed and designed to signify the commercially available
plasma source used in the simulation activities. After that the design of the coupler that
reported in (Jiayin et al., 2011), should involve of two parts, internal and external
coupler as illustrated in Fig.1-b. Fig 2 and Fig 3 represent the results of the simulated
return loss results of the plasma antenna with (Ar gas and N gas at pressure 2.28, 5, and
10 Torr respectively.

Reflection Coefficients [dB]
$,(®)

0.5 torr % 2
------ 5 torr \.\_/.,
N1 |=+==- 15 torr X,
-
=35 - - . v
30 22 Y 16 38 50
Frequency(GHz)

Fig.2 Simulated reflection coefficient plot of Ar loop plasma antenna at 2.28Torr, 5Torr and 10 Torr.
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Fig.3 Simulated reflection coefficient plot of N loop plasma antenna at 2.28 Torr, 5 Torr and 10 Torr.
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Fig. 4. The reflection radiation pattern at (a) 2.28Torr, (b) 5Torr and (c) 10 Torr.

It is quite clear in fig2 and fig 3, the return loss value of the proposed antenna has values
smaller than -10 dB. It is also found that increase of pressure leads to a shift at the
resonant frequency. The simulation results showed that changing the gas pressure
enhances the antenna bandwidth range and shifts the resonant frequency. Although the
loop plasma with N gas has very good impedance matching with respect to that of Ar
gas, the best result of reflection radiation pattern related to the loop-shaped plasma
antenna at the pressure of 5 Torr. reflection radiation pattern of loop-shaped plasma
antenna is shown in Fig.4 at three various pressures, respectively.

The results showed that the antenna efficiency is better by using nitrogen gas in terms
of matching the impedance, which results in better efficiency in the rest of the Antenna
properties such as far field radiation bather antenna bandwidth.

Conclusion:

In this paper the effect of gas pressure on antenna efficiency is examined. The results
showed that the efficiency of the loop plasma antenna depends on the type of the used
gas and on the pressure level of the gas. It's found that the antenna radiation pattern and
the antenna bandwidth and the resonant frequency of the antenna varied with the
variation of the gas pressure. Very promised results were obtained which make this
technology very suitable to be used in Wi-Fi and universal mobile networks.
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