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Abstract

This study was conducted to estimate within and between genetic variation for Shami (N =90) and Nubian
(N = 96) goats using ISSR technique. Thirty primers were tested, however, 20 primers of them are
functioned, and polymorphic in both breeds. The Nubian goats’ results revealed a total of 102 alleles with
an average of 5.1 alleles per locus, 98 of them are polymorphic and averaged 4.9 alleles per primer. The
values of the polymorphism information content (PIC) ranged from 0.10 to 0.40. Regarding the Shami
goats’ analysis, the results showed a total of 90 alleles with an average of 4.5 alleles per primer, 83 of them
are polymorphic and averaged 4.15 alleles per primer. The values of PIC ranged from 0.08 to 0.36, which
indicates the power of the used primers to distinguish between the studied samples of Sami goats but at
lower rate than in the Nubian goats. Phylogenetic analysis revealed the genetic divergence between Shami
and Nubian goats' breeds.

Key words: Shami goats, Nubian goats, ISSR, genetic relationship.
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Abstract

The utilization of molecular markers has increased in molecular research, recently Inter-simple sequence
repeat (ISSR) markers allow the analysis of genomes without preliminary sequence information, since
random primers are used. The objective of the present study was to determine the genetic diversity of
indigenous Buffaloes reared in Al-Ghab area using ISSR markers with a view to conservation of this
important genetic resource. Two groups of Al-Ghab buffaloes were included in this study, twenty samples
from the buffalo herd at Shatha Buffaloes Research Station and ten samples from smallholder farmers in
the area were selected. Molecular analyses were performed using (9) ISSR markers, and PopGene software
package version 1.31 was used to analyze the obtained data. Thirty- two alleles were observed for all the
loci, and the percentage of polymorphic loci was 100%. The average number of alleles was 5.11 and the
effective average number of alleles was 2.68 The results revealed a moderate level of mean heterozygosity,
where the mean values of observed and expected heterozygosity were 0.44 and 0.53, respectively. The FST
value for the total loci was 0.0800, indicating a very low level of genetic variance between the research
station buffaloes group and the farmer's buffaloes group, this is also confirmed by the low genetic distance
obtained (0.1523) and high genetic similarity (0.8588) between them. The obtained results indicated to
some extent the usefulness of ISSR makers in evaluation of the genetic variability due to moderate
polymorphism, informativeness of these markers which can be used to develop further breeding strategies
and conservation decisions on the indigenous buffaloes.

Key words: ISSR markers, Buffalo, Syria, heterozygosity, genetic distance.
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Abstract

A field experiment was conducted at the Alsen Research Station of the Arab Center (ACSAD) to study the
impact of soil amendment with “Ultra D.R.C Nano-fertilizer with two types solution and foliar” at four rates
(0, 20, 30, 40) kg/ha. of solution. Moreover, foliar spraying with Ultra D.R.C was also achieved at four
concentrations (0, 2, 3, 4) kg/ha on growth and productivity of eggplant. The results showed that soil
amendments with Ultra D.R.C Solution at a rate of 20 kg/ha combination with foliar spraying resulted in
the highest values of plant height, number of branches, number of fruits (138.2 cm, 6.94 branches/plant
and 45.4 fruits/m?, respectively). However, using Ultra D.R.C Foliar at a rate of 2 kg/ha (under all levels of
Ultra D.R.C Solution) gave the highest average for both plant length and number of branches (136.9 cm,
6.83 branches/plant) and the highest number of fruits were when used at a rate of 3 kg/ha (44.4 fruits/m?).
The best productivity values were recorded when using Ultra D.R.C Solution alone at a rate of 20 kg/ha
(9586 g/m2) and when adding Ultra D.R.C Foliar alone at a rate of 2 kg/ha (9460 g/m2), while the highest
value was recorded with the mixed addition (20 kg/ha Solution and 3 kg/ha Foliar) gave 12442 g/m? On
the other hand, adding Ultra D.R.C Solution fertilizer to the soil increased the available phosphorus in the
soil after planting.

Keywords: Nano-Fertilizer, Eggplant, Ultra D.R.C, Growth, Productivity, Foliar Spray, Ground application.
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Abstract

This research was carried out at the Izraa and Al-Saboura research stations during 2022. The study aimed
to evaluate compost produced using different scientific methods from three types of fresh organic waste
(horse manure, sheep manure, and olive tree pruning waste). Three different types of compost were
produced during four months of composting. The results showed that the pH of the organic waste before
composting ranged between 7.14 and 7.80, while the electrical conductivity values ranged between 1.5
and 3.6 dS/m. These values are considered appropriate for the activity of microorganisms to carry out the
processes of decomposition and composting of the organic waste. The percentage values of fresh organic
matter ranged between (61 and 92.5%), and it was highest in olive pruning waste. The generally studied
properties and values of total phosphorus, potassium and nitrogen in organic waste before fermentation
are within normal limits to ensure the production of good types of compost. The pH values of the different
types of compost produced ranged between (7.86 and 8.44), and the EC values ranged between (1.31 and
5.52 dS /m), while the density values ranged between (0.36 and 0.52 g/cm3), and these values Acceptable
and within the normal rates that allow agricultural use of the types of compost produced. The values of
organic matter ranged between (47.09 and 65.60%) as dry weight of the different types of compost. N
concentration was higher in the sheep compost compared to other types of composts, the percentage of N,
P, and Kwere: 1.79,0.50and 0.70%, respectively.

Key words: Compost, horse manure, sheep manure, pruning waste.
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Abstract

Humic and fulphic acids were extracted from compost types (horse manure, sheep manure, and olive
waste) prepared in the Department of Biotechnology and Laboratories at the Arab Center for the Studies
of Arid Zones and Drylands (ACSAD) with the aim of determining the best extraction ratio (compost /
potassium water) using potassium water at a concentration of 0.2 N. The results showed that the amount
of humic and fulvic acids extracted increases with increasing the extraction ratio for each of the different
types of compost, and the volume of humic and fulvic acids extracted from olive compost was the lowest
quantity at the extraction ratio of 1:5, the moisture values of the studied extracts ranged between 96.30
and 97.80% as an average dry weight for compost types, pH between 7.99 and 11.72 and EC between 8.40
and 18.54 ds / m as an average for different extracts for compost types. It is found that the values of the
degree of alkalinity and salts are high, which requires adjusting the pH of these extracts with sulfuric acid
and extending them with water when sprayed on the vegetative system, and the results show extracted
sheep manure was higher in its content of nitrogen and potasium in two extractions 1:5, 1:10, that were
(0.090, 0.565% and 0.087, 0.554%) of two extractions ratio with same order, and also "concentrations of
iron, manganese, zinc, and copper are within the natural limits that allow spraying extracts of humic and

fulvic acids on the vegetative system of agricultural crops.

Key words: Humic and fulvic acids, compost, foliar spraying, vegetative system
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Abstract

A field experiment was conducted at the Stikheers Research Station in Dibba site during the agricultural
season 2021/2022, with the aim of studying the response of soft wheat ( 7riticum aestivum) cultivars
(Sham 4, Sham 6, Sham 8, and Sham 10) to different levels of nitrogen fertilizer (urea, 46% N). The
experiment included four nitrogen levels (N0=0, N1=100, N2=200, N3=300 kg N/ha) and three
replications for each treatment, using a randomized complete block design for each cultivar (RCBD). The
productivity traits were investigated. The increased nitrogen fertilizer rates resulted in a significant increase
in number of productive tillers for all cultivars. The number of tillers reached approximately 4 tillers/plant
at nitrogen rate of application 300 kg N/ha. The results also showed a gradual increase in the number and
weight of grains in the spikes with increasing level of nitrogen application rates. The increase in these
productivity traits was reflected in the straw yield, which reached 12.8 tons/ha at the nitrogen fertilizer rate
of 300 kg N/ha for the Sham 4 cultivar, and grain yield which reached 7736 and 7268 kg/ha for the Sham
4 and Sham 10 cultivars, respectively, in the 300 kg N/ha treatment. In comparison, the Sham 6 and Sham
8 cultivars had a grain yield of 5215 and 5599 kg/ha at the same nitrogen application rate.

Key words: Soft wheat ( 7riticum aestivum), productive tiller, Grain Number, Grain yield, Nitrogen Fertilization rate.
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Abstract

Fifteen genotypes of bread wheat (7riticum aestivum L.) were tested at four diverse locations in Syria
during the 2020-2021 season, to estimate genotypes x environments interactions, determine genotypes
combine high yield and wide adaptation, in addition, identify the ideal location and the relationships
among the tested locations. The experiment was done in the four locations according to the randomized
complete block design (R.C.B.D.), and the data were analyzed statistically using GenStat Program. The
results of the combined analysis of variance showed that there were significant differences between: the
studied genotypes (G), the tested locations (E), and the interaction between them (GxE). Stability analysis
was conducted according to the GGE Biplot method using the GGE Biplot Program based on principal
components analysis (PCA), where the first and the second principal components explained approximately
87% of the total variances; This indicates the efficiency of this method in representing and interpreting
genotype x environment interactions. The results showed that the promising line Douma 66981 was
significantly excelled and represented the ideal genotype with highest yield and most stability. The results
also indicated: the location of Al-Ghab is the closest to the ideal location due to its ability to represent the
tested sites and the discriminating ability among genotypes, the great similarity between two locations:
Himmin and Hraison. These results are useful in improving the selection process and releasing new

varieties in the final phases of plant breeding programs using the GGE Biplot.

Keywords: Bread Wheat, Stability Analysis, Genotype x Environment Interaction, Principal Components,
GGE Biplot.
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e 50 63T9 Apymd Aalad S (g cpe 3
eyl Jul=ill
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(GxL) Lo Jeladlly (L) syl aiedl 2815l (G) adlosdl Sulall (e S
(Yan eral, 2000 ) @Jladl y3k @ (Gabriel, 1971) Jid (5o Biplot &ilas i3] :GGE Biplot &isyls 339 &Ll Jelows
Axay 43> (£9 GGE Biplot "Genotype Main Effect (G) plus Genotype by Environment Interaction (GE)" las
I oo slan¥ a8l cllalass IS Gl Lliitass 2ol x 3d)hsll cdlelanll lasiy e ppudS § duds 2dlas)
(G) &yl ol sl g5 Eo> «(Principal Components Analysis) PCA 2wl b8 Ll I.ﬁj.ﬁ..o onbad! Jdees
Yan eral, 2001,) () gusd! ¥ Jod LI (GGE dpaedll el Lin oy ¢(G.E) kel x 23l sl cdlelanll ool ils pa

(2007

B! Q}_;uéj Al Jd=sd (Weikai Yan) @l (L& 0 @iuall GGE Biplot Version 7.1 zeliy é.:\.z,:i_w‘
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Melanlly 5all clindl ol Loyl Adell 5yl Cadasly Bgine il a8 Aol AR Rie o J) bl
Jlsll (e %159 %40 (%45 dwds Lkl x 23159l
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Prob F MS SS DF S.0.V
0.00001 27.100 0.896 12.541 14 (Geno.) 481 5d! 3,0
0.00001 24.200 0.798 2.393 3 (Env.) &ded! adlsll

0.2509 1.300 0.042 0.337 8 (Rep\ Env.)csl 5,84
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- - 0.033 3.700 112 (Error) quy=dd! Uniedl
5 : . 28.563 179 (Total) JsJI
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(Osias LK (PCA,; (PCA;) Slidly I okl cnisSUl ol (3) Jsad! @ GGE Biplot JI b il il
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.(Smith, 2002)
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Accumulate of Total SS % of Total SS SingularValue PCA

57.6 57.6 2.061
86.6 29 1.462 2
95 8.4 0.787 3
100 5 0.608 4
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S e sa9 (AEC ordinate) cliall-Y jgma of solall sell Jiey (AEC abscissa) bl joma (de (s35aally
Aol x Aol cdlelanll @ Glosdl 5l ST dealusy bl palassl d) ada Lage JS5 olales! ) clbud! see
AEC abscissa ygma e sl 3kl iuwe o LS dugyull a8l 3ylall J) ddlly (Jia¥! dlads oo 104ay)
Ao Ghsdl bkl e o LlSy (el dp> ale lawgia de I3 I qadl slamily o) dlais e aal gf Jsbol
Lo gyall &l 5l Ladl old Jllly el 2ls e U3 s (¥ Alais () o,31 (61) uadl AEC ordinate jgxs
el § Badlgll Al a0l 5yl pan slaciool Gymmg «(3) JSA! § yilay LS G5 .G14 .G11 (G1.G2 (G3 44l G4 52
(G13,G7,G8, G6, G12) &)l Alall nidzin LpsS Labazell po puun!

81



The Arab Journal for Arid Environments 18(1) 2025 — ACSAD

SLesi — 2025 (1)18 A8lal) cilinll 4y ) Aaal)

1.2

Lo
PCRx 576%, PC2 = 5%, Fit = 85.6%

TruniT 0, Scabng = 0, Centering = 2, SvP = 2
15 SECTOr

02 0.4

L8 406 04 02 00
PC1

Aids G pdge JSI Alaall Al yedl 5 padl 2 JSCAI

104 PC1 = 57.6%, PC2 = 29%, Fit = 86.6%
: Transform =0, Scaling = 0, Centering = 2, SWP =1

Higher Yielding

0.8 <L
Lower Yielding &
V; uarrmini
0.6+ E
L
0.4+
P 02 AL-Ghab
e O
2
0.0+
0.2
0.4
11Himmin

Hraizon
[ [
08 1.0

[ [ [ [
0.0 0.2 0.4 0.6

0.6

1.0 08 0.6
PC1

Lol 3ty Andl Lale osogal G Adlsgll 3yl catiys .3 JSA

82



The Arab Journal for Arid Environments 18(1) 2025 — ACSAD SLesi — 2025 (1)18 A8lal) cilinll 4y ) Aaal)

JULI g1 35Mal aBga oo Lepad Tas a3 p9dl 5ylall casiys

SR GSA Saia yloudl 350 § JULE Gosdl Shlall adsa (e dugyull 2l ssll 5kl aad (4) JSAdl miss,
dols S usSt JSGg A gyl Al sl 5Tl oy ae A 058G of 1Y "ideal entry = ideal genotype” JULl G1edl
3l S pdiiun of oSes 4l Y1 tadlell 3 T3z 5 19Se Lo 3L 5hall 1da Jie «(Yan and Tinker, 2006) f5l 4l
Ot Slladl Hldsly Jated § aeluag cdie Laday e 2Ly dwgy)all Adhhell 5plall @i (a8l 2)lae dagd) HlaeS
ore 3 ASHI 5Lk a9 Ll ipe Jid e syl gt 3Lk spases JUdlg < JUL 3Lk Mg 2 gyal) 8156l 5,11
Sl Sy Laay < JUL GasS0I1 a8se J1 03,351 558 st LI 5kl sa G4 Slasll Sl olé e 2Ly adsll 1a
AJB e aa¥ G12

Pc1 = o7.8%; PCZ = 28%, Fit = 65.6% N
1.0 | Transformt 0, Scaling = 0, Centering =2, SVP =1

-0 08 06 -04 02 00 02 04 06 08 10 12
PC1

JULT 315801 5000l aBge e duo gyl Ayl 3kl ual 4 JSAI

Aliattly Audpivanll 3yuall Lag sl Al adloll oueds
L) ums § ddy o Bzl bl a8lsll Sy ailas duums GGE Biplot Jylxs S5 o (S
Lelad 05 (&) 2l 2y (discriminating ability = informative) 4 g,all 48yl 5kl Gy i ASH
glad Jsb o gl <08y o Jsbol (Jua¥! dadiy Lalazell e 2l adge ot duolsll Lazl) Environment's Vector
Lo Lot liplially Lae ST Ciloglany Lugisy Zuogyall asll 3l Cagiuns e Al 8,040 Llide day 2l
LS LT e pdgns bl S50y s ga delads o 15,0l a8lsll oo Tias ASH days pdge Sny el
Slive o e aaSI G Bagae <o (sblly L)) Guayd pdga patlias O e Jus Les o(5) ISl 3 oy

83



The Arab Journal for Arid Environments 18(1) 2025 — ACSAD SLesi — 2025 (1)18 A8lal) cilinll 4y ) Aaal)

S el JUtly s Shlo S el e Aaig 2 claslaes 35k Loty Lagyall 3,hll Laslass
.(Yan and Rajcan, 2002) ol ca, Sl

P9 syl adlsall (Representativeness Ability) Syias ASY Al sy (3 Uyl GGE Biplot Jules aua,
Slaie I e Al sda sdziy colidl e alall bowsioll Goyas Golus Led Bl 2l Lowgio 680 (1 Al
e 2l 5yub ol Lglill sda Syiie LS (AEC abscissa 2l lowsio symmay 2l glad car Bygsazll 2ol
23l5all Stas ASHI 285kl 9o SLall adgn O i cpmemsm (uSally Wl dalaill @ Spsll cliadl B Jutes
Jiedy Sletes ASHg Brsas A8H1 065 oo cuzms (Ideal Location = Ideal Tester) JUL guedl adsll Lol (5 JSadl) sl
U ¢3S 1S 39 5o Jlasll jusll sudl a8slls «(Yan and Kang,2003) 38,00 suxill j5loull 3850y Jalazell (Ae
e LS 1ol aia 350 0,31 4558 remdl I § 8l 2815l o 2uIlal) (3315 it a8l il adse day
(5) sl

PC1=57.6%, PC2 = 29%, Fit= 85.6% .~
Transform = 0, Scaling = 0, Centering’: 2 8P = Z

MO

T T r r T — T T T T
08 06 04 02 00 02 04 06 08 10 12
PC1

el aed! adlell cusys 5 JSAd!

Byl ! adlsll oy Bl
oneladdl G 8y94amll Ligl3ll Cosine (wld UM (0 8l dudl 2816l cy ldMall (6) JSad! missn
(Yan eral, 2000) Lo bola¥l daid Jolay cnilo o Flad o Dol Cosine ¥ ccnadsa ¥ cnliall

84



The Arab Journal for Arid Environments 18(1) 2025 — ACSAD Sasi — 2025 (1)18 Adlad) il 4 o) Alaal)

Solall gulall e1o¥ bl e Gl gl ¢ il st Gl 461Ka) § ady il o lBall wpuzs &)

Losen ¥ cB el a8lsdl (g 8 4lSa) Qb o531 2andl e bl quendy cnila, bl cntid! o] @ A1l

zaly G9azg BelaS 3oL 39 cadIKally culaaull Julas 3 audy Les tlgiad) M5 15,800 Loy ol of 4pLidll oIS 13)
(Kaya eral, 2006) 4u,u1

Loy « yago Lo 4LaI! JLLN.@ ‘(QOO)J}S&X\ P Og4a>9 G0y L_;F—La.:o om aﬂﬁ‘)'-“ Z)T (6) JSCad!) cpe LoD
o= ¢ LY uio.: JL’L‘L@ ‘Ztaj.x.m 0555 oSG LA.Q,;CL:J« 83 5)544_21.\ 2@\}]\3 GLLLQJES;Y\ Qy@p}g o> L’:_S,}A ‘;,lS
Al el e SIS & Laslazely 48 hel) 5yl @uas ldes § 390 slasS¥g (nadsll cuda usi

1.2

PC1 = 57.6%, PC2 = 20%; Fit = 86.6%
Transform =‘U,.E?c'aling =10, Centering =2, 5P =2

-Gl

0.8

06 .
0.4

.
Gl2,”
;

0.2

00 : Gb

-0.2 4 .
v Gl3

0.4 . )
£ e Gl

06 . 611 .-~

T T I — — - T
08 06 04 02 00 02 04 06 08 10 12

PC1

Bl Auded) adloll oy BNl .6 JSAI

CAPEINA | PRCA PR AL 'Y
Sl LYl
L) 2815l pe Lusys Clislg A gyall audloedl sykll el e Lgime clpdls old Ay x A9 cMelas sg2g -
Baazll
Al x A8 sl) eMeladdl jpudsy Juied 3 Lasealy GGE Biplot das,k 389 auslatll Julxs 2ulels -
JUl LIl 8% gy Awgyull &gl Skl arex e (669871 Lags 5,dull AM) G4 el 5lkall B34s -
Szl adloll aeaz se Aladl Alilly A8ganll Al oy pazmy gl

85



The Arab Journal for Arid Environments 18(1) 2025 — ACSAD SLesi — 2025 (1)18 A8lal) cilinll 4y ) Aaal)

2ol o0 B3¥ Jo LUl G LeaasT (e sliania¥) 20lG6] s (e Oguasy> (2890 Ot S ity bolay¥l -
By Ll Calia¥l slaiely Aoy

Ql.ya}ﬁ‘
i) x 230 5ol e lanll Laas (oo oS8T ¢l yn Botad Bisell 2l adloll (3 gyl 21 550l 3,01 Ael
Aglae dn alellad Bue ) Bdaead) Lahaill cewas 3618 JWby calgiud) pe 6,l,559

Satal

- Alam, M. A, M. Farhad., M.A. Hakim., N.C.D. Barma., P.K. Malaker., M.M.A. Reza., M. Hossain. and M. Li.
2017. AMMI and GGE biplot analysis for yield stability of promising bread wheat genotypes in
Bangladesh. Pakistan Journal of Botany, 49(3), 1049-1056.

- Dehghani, H., H. Omidi. and N. Sabaghnia. 2008. Graphic analysis of trait relations of rapeseed using the
biplot method. Agronomy Journal, 100(5), 1443-1449.

- Eberhart S.A. and W.A. Russell. 1966. Stability parameters for comparing varieties. Crop Science, 6(n/a),
36-40.

- FAO. 2021. Special report: 2021 FAO Crop and Food Supply Assessment Mission to the Syrian Arab
Republic - December 2021. Rome. https://doi.org/10.4060/cb8039en. (Accessed on 26/5/2023).

- Gabriel, K.R. 1971. The biplot graphic display of matrices with application to principal component
analysis. Biometrika, 58(3), 453-467.

- Jeberson, M. S, L. Kant,, N. Kishore., V. Rana., D.P. Walia. and D. Singh. 2017. AMMI and GGE biplot
analysis of yield stability and adaptability of elite genotypes of bread wheat ( 7riticum aestivum L.) for
Northern Hill Zone of India. International Journal of Bio-resource and Stress Management, 8(5), 635-
641.

- Kadir, M., Y. Musa., A. Nur., R. Efendi. and K. Syahruddin. 2018. GGE-biplot analysis of yield stability in
environment trial of tropical wheat (7riticum aestivum L.) genotype under dry season in
Indonesia. Research on Crops, 19(4), n/a.

- KayaY. M., M. Akcurra. and S. Taner. 2006. GGE-biplot analysis of multi-environment yield trials in bread
wheat. Turkish Journal of Agriculture and Forestry, 30(5), 325-337.

- Mohammadi R., D. Sadeghzadeh.,, M. Armion. and A. Amri. 2011. Evaluation of durum wheat
experimental lines under different climate and water regime conditions of Iran. Crop and Pasture Science,

62(2), 137-151.

86


https://doi.org/10.4060/cb8039en

The Arab Journal for Arid Environments 18(1) 2025 — ACSAD SLesi — 2025 (1)18 A8lal) cilinll 4y ) Aaal)

- Mohammadi, R, |. Jafarzadeh., M. Armion., H. Hatamzadeh. and E. Roohi. 2023. Clustering stability
methods towards selecting best performing and stable durum wheat genotypes. Euphytica, 219(10),
1009.

- Omrani, A, S. Omrani., M. Khodarahmi., S.H. Shojaei., A. lllés., C. Bojtor., S.M.N. Mousavi. and ). Nagy.
2022. Evaluation of grain yield stability in some selected wheat genotypes using AMMI and GGE biplot
methods. Agronomy Journal, 12(5), 1130.

- Purchase, J. L., H. Hatting. and C.S. Van Deventer. 2000. Genotype x environment interaction of winter
wheat (7riticum aestivum L.) in South Africa: Il. Stability analysis of yield performance. South African
Journal of Plant and Soil, 17(3), 101-107.

- Rad, MN,, MA. Kadir, M.Y. Rafii, H.Z. Jaafar, M.R. Naghavi. and F. Ahmadi. 2013. Genotype
environment interaction by AMMI and GGE biplot analysis in three consecutive generations of wheat
(Triticum aestivun L.) under normal and drought stress conditions. Australian Journal of Crop
Science, 7(7), 956-961.

- Singh, C,, A. Gupta,, V. Gupta., P. Kumar., R. Sendhil,, B.S. Tyagi., G. Singh., R. Chatrath. and G.P. Singh.
2019. Genotype x environment interaction analysis of multi-environment wheat trials in India using
AMMI and GGE biplot models. Crop Breeding and Applied Biotechnology, 19(30), 309-318.

- Smith, L. 1. 2002. A Tutorial on Principal Components Analysis.

- WFP. 2023. WFP Syrian Arab Republic External Situation Report, Report #3, March 2023. Available at:
https://www.wfp.org/publications/Syria. (Accessed on 12/12/2023).

- Yan, W. 2002. Singular value partitioning for biplot analysis of multi-environment trial data. Agronomy
Journal, 94(5), 990-996.

- Yan, W. and ).B. Holland. 2010. A heritability-adjusted GGE biplot for test environment evaluation.
Euphytica, 171(3), 355-369.

- Yan, W. and M.S. Kang. 2003. GGE Biplot Analysis: A Graphical Tool for Breeders, Geneticists, and
Agronomists. CRC Press, Boca Raton.

- Yan, W. and I. Rajcan. 2002. Biplot analysis of test sites and trait relations of soybean in Ontario. Crop
Science, 42(1), 11-20.

- Yan, W. and N.A. Tinker. 2006. Biplot analysis of multi-environment trial data: Principals and
applications. Canadian Journal of Plant Science, 86(3), 623-645.

- Yan, W,, LA. Hunt,, Q. Sheng. and Z. Szlavnics. 2000. Cultivar evaluation and mega-environment

investigation based on GGE biplot. Crop Science, 40(3), 597-605.

87


https://www.wfp.org/publications/Syria

The Arab Journal for Arid Environments 18(1) 2025 — ACSAD Sasi — 2025 (1)18 Adlad) il 4 o) Alaal)

- Yan, W,, M.S. Kang, B. Ma,, S. Woods. and P.L. Cornelius. 2007. GGE biplot vs. AMMI analysis of
genotype-by-environment data. Crop Science, 47(2), 643-653.
- Yang, R.C., . Crossa., P.L. Cornelius. and J. Burgueno. 2009. Biplot analysis of genotype 9 environment

interaction: proceed with caution. Crop Science, 49(5), 1564-1576.

N° Ref: 1162

88



The Arab Journal for Arid Environments 18(1) 2025 — ACSAD SLesi — 2025 (1)18 A8lal) cilinll 4y ) Aaal)

@E.H Q Olpahall Slus| e thjsl.dl LA PVIPES | T
The Ability of Nanoparticles to Induce Mutations in Wheat

Do iy Vil by Dosgall el Ol gaaln]  CVASdl puly  Oaglall g
Tawil w. Salamay. (1-2) Alghoraibil.®®  AL-OudaA.( Ballish R. (" ZienabH. (™
Yassersalama1970@gmai|.c0m

Received 4 February 2024; Accepted 24 Jun 2024

Hga e @ LT /Al Lall ool ¥y Aslall Bhlil) clulyuld el 300 (1)
(1) The Arab Center for the Studies of Arid Zones and Dry Lands/ACSAD, Damascus, Syria.
g bl Zasle el 3l A (oY) Shatuly LA eud (2)
(2) Department of Soil and Land Reclamation, Faculty of Agriculture, Al-Furat University, Syria.
g o 3es Baale cpslall LS olinall o (3)

(3) Department of physic, Faculty of Science, Damascus University, Syria.

gl

Al M5 "sLuST" Al el oal¥ly ALl holdll cluhud yall 3S5ald Ayl Cleetll Jgdomg uliea § ) das
ezl Ol (o aSTally el 4l edl Boll) 3 Lgslidl clishl wuSTy duaall ilogur Sl dulys by 2023- 2021
29y Alelas of Ll w35 el 3l 3 Lalasialy oy G Ll Bueadd) puivas 3 J5a5 LY olsll ol
%2 cdy AUdS Ly Lngrog09,S lyabs Giga ) ol Lgild) Slaguuz! sl "1105 2lusT" qulall zedll i
O 9l 5 Adpass cdy el lisly @ (Relido55K) 2igd wlyabog el Laluniil LT Aol medll LA &
Jezl oMile § %8-3.9 [ coglyd Uine condy medll SUls § Lz glgrudy (Luzslsd rga) 4la olyaboy %2-1
Aanl US55 «Ge3lil) dpendll Auaas sletel wie yimdl 393 Corgiady Aaaall coudll sda Jalzs (S ¥ (M2) LI
plazial e damilll mdl Sl § adlyelly Lzslard) bl Caolsa Calisa @l Lygpunll Gyl ISl
Buawd! (o gl gl 1ia

NUTE{F1| REIESY | QNVOML WS R TP - .- JEN [V N PP POIN EN V-1 A WP OMV JCQEN [ AP PEAEES A P |

©2025 The Arab Center for the Studies of Arid Zones and Dry Lands. ISSN: 2305-5243/ EISSN: 3005-6438. (p: 89-98)
89


mailto:Yassersalama1970@gmail.com

The Arab Journal for Arid Environments 18(1) 2025 — ACSAD SLesi — 2025 (1)18 A8lal) cilinll 4y ) Aaal)

Abstract

This research was carried out in the laboratories and experimental fields of the Arab Center for the Studies
of Arid Zones and Dry Lands "ACSAD" during 2021-2023 with the aim of studying the effect of zinc oxide
and silver nanoparticles on the genetic material of wheat, and ensuring the biological safety of these
materials, because they are used in the manufacturing of nano-fertilizers, which have recently been used
in agriculture. The results indicate that the treatment of seeds of the durum wheat variety "ACSAD 1105"
with nanoparticles of Agand ZnO led to a low rate of chromosomal mutations, affecting 2% of the studied
meristematic cells during mitotic division, and a small amount of chlorophyll mutations in wheat early
seedlings, as well as a moderate percentage of morphological and physiological mutations in wheat plants,
with an average of 1-2% and 3.9-8% respectively, in the second generation (M2) rows. Despite these low
percentages, they cannot be ignored. Therefore, it is necessary to be careful when adopting nano-fertilizer
technology, and this emphasizes the need for further complementary research to understand the various
biological and genetic effects of this new type of fertilizer on living organisms.

Keywords: Wheat, Chromosome mutations, Chlorophyll and morphological mutations, Ag NPs - ZnO NPs.
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Abstract

The research aims to study the physical, chemical, rheological, and technological characteristics of three
varieties of durum wheat ( 7riticum durum\.) (Acsad 65, Acsad 1469, and Acsad 1105) and two promising
lines (Acsad 1675 and Acsad 1729) harvested during the agricultural season 2022 - 2023, under rainfed
conditions at the Izraa Research Station, Syria. The results of the physical tests showed that the test weight
of Acsad wheat varieties and lines averaged 80 kg/hectoliter, with Acsad 1729 line significantly
outperforming the other lines and varieties. There were no significant differences in the thousand-kernel
weight between the promising line Acsad 1675 and the varieties Acsad 1105 and Acsad 1469, with an
average thousand-grain weight of 41.4 grams. The studied Acsad varieties and lines were characterized by
high vitreousness (99%) and distinctive protein content ranging between 13.6 and 15.3%, qualifying them
for use in food industries based on durum wheat. The extraction rate in Acsad 1675 line was 74%,
significantly higher than the other studied lines and varieties. The flour granulation, color, and ash content
for all Acsad varieties and lines were low and compatible with internationally approved flour standards.
The flour falling number was high (average 421 seconds), indicating good starch quality. The flour protein
content and quality were observed through wet and dry gluten ratios, gluten index, and dough stability,
especially in variety 1105. The dough elasticity, resistance, and overall dough strength were good in all
studied varieties, especially in variety Acsad 65. Statistical analysis revealed a strong correlation between
the protein content of grains, test weight, vitreousness, thousand-kernel weight on one hand, and the
desirable properties of dough in terms of consistency, resistance, and strength on the other hand, thus
ensuring the quality of all types of bread made from it. The two promising lines of durum wheat Acsad
1729 and 1675 possess quality traits that qualify them for certification in Arab countries.
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Abstract

The research aimed at developing and building an index that measure the economic and social
potentials of rural households in Tartus province, and their relationship with the poverty status of
the households. The research relied on primary field data collected using a questionnaire form
targeting 96 Rural Households during the first quarter of 2021. Principal component analysis was
used to assign weights to the sub-indicators of the Economic and Social Empowerment Index. The
Chi-Square test was used to study the relationship between the poverty status and the social and
economic empowerment index of the households. Results showed that economic empowerment
variables contribute 54.37% to the overall value of the index, the most important of which is
property and household supplies, which demonstrate the household’s good wealth status,
compared with the social empowermentindex contribution of 45.63%, the mostimportant of which
is family participation in community issues and the ability to obtain assistance from non-family
members in times of distress. When studying the relationship between the economic and social
empowerment index and the poverty status of the household, the results showed that households
with a low level of the empowerment index recorded higher rates of poverty compared to low and
high levels, this shows the importance of the household having these capabilities to improve their
living condition and protect them from poverty.

Keywords: Socio-Economic empowerment, poverty, minimum expenditure basket, rural households.
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Abstract

The research was conducted in the Syrian Arab Republic to study the impact of climate change on wheat
productivity in Syria during the period (2000-2022). The main issue was the fluctuation and decline in
wheat cultivation area and productivity, as well as their variation across different regions due to prevailing
climate changes. These fluctuations could lead to an increase in the food gap and a reduction in the average
per capita share, thus threatening food security in the country. This situation may force an increase in
imports to fill the gap, consequently worsening the trade balance and balance of payments deficit. The
research aimed to identify the impact of climate changes, including maximum and minimum temperatures,
rainfall rates, relative humidity, and wind speed, and to measure their effects on wheat productivity. The
study found that total wheat production and the productivity per cultivated hectare showed a statistically
significant decreasing trend, estimated at approximately 164.7 thousand tons and 0.071 tons/ha, with
annual change rates of 5.10% and 3.39%, respectively. There was also a statistically significant annual
decline in wheat consumption, the average yearly per capita share, and the self-sufficiency rate, amounting
to approximately 92.3 thousand tons, 0.007 kg/year, and 1.07%, with annual rates of change of 2.43%,
4.93%, and 0.54%, respectively, during the study period. Most of Syria's governorates are characterized by
a very continental climate, except for Aleppo Governorate, which has a continental climate due to its
location in the far north of Syria. In 2019, the rainfall rate was significantly lower than in 2018, amounting
to about 377.38 mm, which led to a reduction in cultivated area, with wheat production estimated at 1.10
million hectares, yielding approximately 1.22 million tons. The most important factors affecting wheat
productivity were the rainfall rate and relative humidity during the study period.

Keywords: Wheat Productivity, Climate Changes, Continental Climate, Economic impacts.
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Abstract

The objective of this research was to know the actual use of information and communication technology
(ICT) by Arab researchers and agricultural extension workers, and to identify the most important factors
that limit the possibility of its use by them. To achieve this objective, a questionnaire was designed and sent
through e-mail to be answered and completed by a random sample of Arab researchers and agricultural
extension agents who participated in conferences organized by ACSAD over the course of five years. The
total number of the randomized sample was 100 researchers and agricultural extension agents (50
agricultural researchers and 50 agricultural extension agents) from 11 different Arab countries including
Syria. The most important finding of this research is that the level of capability of researchers and
agricultural extension workers to use ICT was found to be 86% and 76%, respectively. As for the level of
the actual use of ICT, it reached 40% and 34% for both researchers and agricultural extension agents,
respectively. In addition, the degree of dependence of both researchers and agricultural extension workers

on ICT in diffusing agricultural technologies to a large extent was found to be only 18% and 38%,
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respectively. It was also found that the most important determinants of the use of ICT were; the lack of
communication networks between farmers and extension workers, as it ranked first among these
determinants with a rate of 56%, followed by limit Internet speed, lack of the necessary infrastructure, and
little financial support to provide the necessary means for the use of ICT, at a rate of 54%.

Key words: communication, Information, Technology, Researchers, Extension workers.
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Introduction

The Academy for Educational Development and Win Rock International (2003) defines
information and communication technologies as the combination of hardware, software, and the means

of production that enable the exchange, processing, and management of information and knowledge.

Information communication technologies thus include technologies and methods for storing,
managing, and processing information (e.g., computers, soft wares, digital and non- digital libraries) and
for communicating information such as mail and email, radio and television, telephones, cell phones,

pagers, instant messaging and “the web.”
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Information Communication Technologies have unique features that provide opportunities to
harness them in ways that are different from how the traditional mediahave been used for development.
According to Michiels and Van Crowder (2001), in comparison with traditional media, ICTs can offer
opportunities for two-way and horizontal communication and for opening up new communication

channels for rural communities and the intermediaries and development organizations that supportthem.

Information Communication Technology (ICT) has inspired a revolution in scientific engineering,
educational and economic approaches. It has created a digital divide among nations and people of the
world today. ICT and agriculture are not fields that peoplewould easily connect with each other as ICT
involves computers, networks and information (Maximo and Braun, 2006), while the other involves man
and animal, power, chemical and crops. However, the advancement in ICT can be utilized for providing
accurate, timely, relevantinformation and services to farmers, thereby facilitating an environment for more

remunerative agriculture (Meera, 2004).

Our current era is the era of communication and media technology, as it has provided us with
enormous potential and high capabilities of means and methods of communication that achieve
communication and interaction between people, as change agents seek to exploit the energies and
capabilities of these means in the fields of development, education, and social change on the broadest
scale, (Makki, 2010). As a result of the revolution that the world is experiencing in the field of information
and communications technology (ICT), no country can witness this development without the field of ICT

being one of its pillars.

The world has witnessed a significant increase in the number of Internet users. This is due to the
rapid development witnessed by ICT, and consequently there has been a tendency to employ electronic
Extension communication methods to overcome the difficulties facing traditional Extension methods,
increase their effectiveness and spread Electronic Agricultural Extension, (Al-Jamal and Abdel-Rahiem,
2015). In order for the extension system to succeed in performing its educational tasks and transferring
technology, it must have sound and constantly developing information, and this comes from scientific
research agencies. This technology will not be useful unless it is widely used by the masses of farmers and
their families, as the technology can be only diffused and applied on a large scale unless farmers are

convinced of it and meet their needs, (Hamdi and Al-Jamal, 2011).

ICT plays three major roles in enhancing agriculture by providing up-to-date information and
services for increased production; improving market access, capacitybuilding and empowerment and

information forimprovement of agricultural practices and methods emanating from extension education
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(Goldman, 2004; Rockwood, 2001). In education, ICT creates enabling learning process through
multimedia approaches and multiple intelligence training which is active learning through all human
senses (Greenidge,2003). In other words, it facilitates the training of human senses as itinvolves visual and

manipulative skills reasoning and calculation (Mueller, 2000).

Taking the above into consideration, it is clear that using information and communication
technology (ICT) by agricultural extension workers and researchers will help them in performing their tasks
and reach farmers faster compared to traditional extension methods. Thus convince farmers to adopt what
is new in the world of agriculture, which will reflect positively in increasing their production and
agricultural productivity. This will be reflected in increasing their income and thus raising their standard of
living. However, the use of ICT in the Arab world in general is still limited, and therefore research into the
situation of the use of ICT by Arab agricultural researchers and extension workers and identifying the
reasons for limited use and obstacles is extremely important on the way to accelerating the adoption of
information and communication technology. We hope that this research will help us identify these
determinants and obstacles that must be overcome and addressed, which will reflect positively in

accelerating the adoption of ICT especially by Agricultural Extension workers.
Review of Research on the Use of ICT

In the West Bank of Palestine, Sadaqa’s study (2008) showed a low percentage of agricultural
extension workers who use computers as a means of communicating with farmers (33.2%). There is also a
lack of knowledge among farmers regarding programmes specialized in agricultural extension, and a low
percentage of extension workers who use digital extension methods (40.8%). This was consistent with the

farmers’ answers, as it was found that 76.4% of the farmers surveyed preferred community extension visits.

In Iraq, Salim and Al-Harbawi (2012) reported that 41.11% of agricultural extension workers use a

mobile phone for sometimes, 25.56% use it always, while 33.33% of them use it rarely.

In Egypt, Abdel Wahed (2015) stated that the high use of computers, the Internet, and the
agricultural research and extension communication network (VerCon) was observed by 29%, 22%, and
32% of agricultural extension workers, respectively. One of the most notable obstacles to use the Vercon

network was that the Extension data on the network was not updated, it was mentioned by 98%.

In Egypt also, Al-Shafai and Hosien (2013) stated that 60% of agricultural extension workers do
not have the capability to use ICT well, about 37% only use computers, and 34% browse the internet. Also,
Gad and Shair (2021) found that the most important results of their research were: the lack of the

capabilities required to use ICT in extension work in Menoufia Governorate, and the low level of training
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among extension workers in this field. While in terms of factors limiting the use of ICT they found that the
most important problems thatimpede the use of ICT in extension work was lack of financial allocations for

training in this field and lack of motivation for workers to use information technology and communication.

In Syria, Al-Helou and Al-Abdullah (2018) showed that the capability of extension workers to use
ICT was found to be weak to medium. This was reported by 59% of extension workers, and that the use of
ICT by them is still low. About 38% of the extension workers expressed their high use of it, while 15% still

use it weakly, despite this, 50% of extension workers rely onitas a good source of agricultural information.

Mugwisi; Mostert and Ocholla (2014) carried out a study in Zimbabwe to investigate the levels of
ICT access and utilization by researchers and extension workers within the Ministry of Agriculture, ... and
how this affected the generation and dissemination of agricultural information among researchers and
extension workers. They concluded that the role of ICTs in work and as an information channel was
considered inadequate despite the indications by the majority of extension workers and researchers that

they had access to ICTs.

In 2022, Owolabi and Yekinni did a study that investigate the use of ICT for specified extension
delivery functions among practitioners in southwestern Nigeria. The study concluded that the use of
ICT was significantly influenced by respondents” M. Sc. educational qualification and years of professional
experience in public Extension organizations and non-public Extension organizations. Significant

difference existed in the use of technologies between public organizations and non-public organizations.

In Rivers State, Albert and Onwubuya (2013) conducted a study on the prospect of ICT application
inagricultural extension delivery. The study revealed that the major ICT tool used for agricultural extension
delivery was GSM phones (75%), television (55%) and CD/DVD player (53%). The approaches to the use
of ICT in extension delivery were: mobile telephone (77%), illustrated printed materials (70%) and
DVD/CD based books. The approaches to the use of ICT in extension delivery were: mobile telephone

(77%), illustrated printed materials (70%) and DVD/CD based books.

Agwu; Uche-Mba and Akinnagbe (2008) carried out a study on the “Use of Information
Communication Technologies (ICTs) among Researchers, Extension Workers and Farmers in Abia and
Enugu States-Nigeria, they found that 52.5%, 57.5% and 56.7% of researchers; extension workers and
farmers had high, moderate and low knowledge levels of available ICTs, respectively. Out of 24
information communication technologies in use among the respondents, 11 were frequently utilized by
researchers, while only 4 and 3 of the facilities were frequently utilized by extension workers and farmers,

respectively. The study revealed major constraints to the use of ICTs to include lack of sufficiently trained
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computer personnel, lack of confidence in operating modern ICTs, erratic and fluctuating power supply,
poor finance, lack of internet access in the rural areas and high cost of ICTs hard and soft wares, among

others.

Ahsan er al. (2023) studied barriers, challenges, and requirements for ICT usage among sub-
assistant agricultural officers in Bangladesh, they found in general term that 73.2% of all extension officers
had basic knowledge of ICT. Also, 56.25% of extension officers in Gazipur district reported a shortage of
computers was an essential barrier to ICT usage for extension services. A major challenge in using ICT
applications in Dhaka district was inadequate training support (64.51%). Mobile devices, internet
connectivity, updated ICT applications, and a farmers’ database were the most important supports needed

for the sub-assistant agricultural officers’ skilled advisory activities.

Mustapha; Man; Shah; Kamarulzaman, and Tafida (2022) studied "Factors influencing the
adoption of ICT'S in extension service delivery among the extension agents in North-East, Nigeria" they
concluded that GSM, radio, television, camera, internet, computer, CD/DVD player and VHS video are the
most commonly used ICT components in various aspect of extension work. The multiple regression results
reveal that gender, age, level of education and working experience has no significant contribution to ICT
adoption while marital status, awareness, accessibility and motivation are the most influential factors

influencing the adoption of ICT's in extension service delivery.

A study on factors encouraging ICT usage by agricultural extension scientists in north India was
conducted by Sepideh Khamoushi and Jancy Gupta (2014), they found that provision of grants to buy ICTs,
availability of sufficient number of ICT tools, sufficient ICT familiarity and expertise and in-service training
facilitation for using/producing ICTs were observed as serious factors in the effective usage of ICTs. The
Duncan’s Multiple Range Test (DMRT) result showed thatin usage of ICT there was a significant difference

between economic factors with facilitating factors and social and psychological factors.

In Bangladesh, Islam; Haque; Afrad; Abdullah and Hoque (2017) carried out a study to explore
the extent of ICT's utilization by the field level extension personnel. They found that a total of 52.7%
and 97.27% of respondents used mobile phone regularly for collecting information and providing
services, respectively. ICT was the most utilized for collecting information followed by providing
service by the respondents. Among different ICT tools, mobile phone was highly used by the
respondents both for official (93.64%) and personal purpose (100%). In general term, utilization of
ICT was very low. Only 12.7% and 5.5% of respondents highly utilized ICTs for collecting information

and providing services respectively. A total of 48.2% and 79% of respondents had low level of
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utilization of ICTs for collecting information and providing service respectively. Positive and
significant relationship was found between training exposure, source of information use by the
respondent, job satisfaction and perception on ICT, with their utilization of ICT in agricultural

extension services.

Rahman and Bashir (2021) conducted study on the “use of ICT in agricultural extension services,
Gedarif State-Sudan. They found that the 72.3% of the respondents used the ICT in their extension services
and 93.6% of them reported that there are many constraints facing the use of ICT in agricultural extension
services in the State. Also, they found that there was no significant association between ICT and constraints

facing the use of them in the delivery of agriculture extension services to the targeted audience in the State.

Uahomo, C. E. (2022) carried out a study on the use of ICT in Agricultural Extension Service in
Nigeria. The aim of this study was to investigates the awareness, roles, benefits and challenges of using
ICTs among office-based and field-level agricultural extension personnel employed by the ESADP. The
results indicated that 98% of field-level and 94%office-based respondents were aware of using ICTs for
agricultural extension service delivery. Ease of use and access to timely and accurate information were the
main reasons of why extensionworkers use ICTs. However, the study observed that the challenges
encountered were erratic power supply, delayed response from the service providers, and discrepancies

between the desire to use and the provision/maintenance of the resources needed for access.
The Importance of the Research and Its Objectives

The importance of this study is to highlight the extent to which ICT is used by researchers and
agricultural extension agents in obtaining agricultural information and in conveying this information to
farmers, and exposing the most important problems that they encounter and limit the use of this
technology. Thus, providing specialists in this field with the results that will be obtained in order to take the
necessary measures to develop them and make them closer to the needs of farmers, thus achieving the

desired goal that contributes to developing the work of the extension system.

Based on the above, the general goal of the research is to know the situation of the use of ICT by
Arab agricultural researchers and extension agents, and this can be achieved by studying the following sub-

objectives:

® Studying some of the personal characteristics and academic qualifications characteristics of Arab

agricultural researchers and extension workers.

® I|dentify the level of the capability of agricultural researchers and extension workers in using ICT.
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® Study the extent of using ICT by agricultural researchers and extension workers.

® Determining the relationship between “the capability of Arab agricultural researchers and
extension workers to use ICT” and “the extent to which ICT is actually used by them on the one
hand, and “some of their personal characteristics and academic qualifications” on the other hand.

® Identify the most important obstacles of using ICT by researchers and agricultural extension

workers and how to overcoming them.

Research Methodology

The research was carried out at the Arab Center for Studies of Dry Zones and Dry Lands (ACSAD)
in 2021. The research sample included all Arab agricultural researchers and extension workers (150
respondents) who participated in conferences and workshops organized by ACSAD during 2015-2020. A
copy of the research questionnaire was developed by the researchers and sent by e-mail to about 150

researchers and extension workers that represented 14 Arab countries.

One hundred and seven responses (questionnaires) were received from 11 Arab countries, namely:
Egypt, Tunisia, Morocco, Algeria, Sudan, Iraq, Saudi Arabia, Sultanate of Oman, Syria, Palestine, and Yemen.
After reviewing the received questionnaires, some of them were excluded due to lack of information, and
as a result, 50 questionnaires were obtained for agricultural researchers and 50 questionnaires for

agricultural extension workers.

Two types of data were used: primary data and secondary data. Secondary data:

® These data were obtained from several sources: scientific journals published on the Internet, books
and references that are related to this research topic.

® Primary data: as for the primary data, it was collected by using a questionnaire designed to meet
the objectives of the research. It was (the questionnaire) pre-tested to see whether the questions
were clear and well understood by the sample members, and then it was modified in the light of

the observations obtained and became ready for use.

Through this questionnaire, data was collected on the personal characteristics and academic
qualifications of agricultural researchers and extension workers, such as (age, gender, academic
qualification, university specialism, years spent in extension work). In addition to measuring the capability

of the respondents to ICT and the degree of reliance on itin research and extension work.

A three-point Likert scale was used to determine the capability and extent of using ICT by

agricultural researchers and extension workers. Chi-square test was also used to measure the relation
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between the independent variables represented by age, sex, qualification and specialization, and capability

and the extent of actual use of ICT by respondents.
Results and Discussion

AGE

The analysis of data showed that the majority of the sample’s researchers (66%) fall into the age
group over 47 years. This may mean that they have great experience in their field of work, and this may
help them to adopt and use ICT in a more effective way than others. Compared to agricultural extension

workers, this group amounted to only about a third of the sample (Table 1).

Table 1. The distribution of researchers and Agricultural Extension
agents by their Age

Age Researchers% Agricultural Extension agents%
<35 6 22
35-47 28 46

>47 66 32

Total 100 100

Source: research data.

SEX

The analysis showed that the vast majority of the members of the studied sample of researchers
(78%) are male, compared to 74% of the agricultural extension workers, (Table 2). This gives an indication
that the percentage of females working in the research and extension field is still small, especially with
regard to agricultural extension, as the extension organization needs female agricultural extension workers
just as it needs male extension workers to play their role in convincing farmers (both male and female) to

adopt agricultural innovations.

Table 2. The distribution of researchers and Agricultural Extension
agents by their sex

Sex Researchers% Agricultural Extension agents%
Male 78 74

Female 22 26

Total 100 100

Source: research data.
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Academic Qualifications

Data analysis showed that 60% of researchers hold Ph.D. degrees, compared to only 16% of
extension workers, while slightly more than half of extension workers hold university degrees (54%),
compared to about a quarter of researchers (24%), (Table 3). This indicates that academic qualifications of
researchers are higher than extension workers. This could be due to the nature of the work carried out by
both extension workers and researchers, as the nature of work in agricultural research may require
advanced specializations and greater experience, especially in the field of breeding and hybridization, and

this can only be achieved through higher and more specialized education degrees.

Table 3. The distribution of researchers and Agricultural Extension
agents by their qualifications

Qualification Researchers% Agricultural Extension agents%

B.Sc. 24 54
MSc. 16 30
Ph.D. 60 16
Total 100 100

Source: research data.

University Specialism

The analysis showed that more than half of the agricultural researchers and the extension workers
had university specialisms (majors) in either plant or animal production (58% for each major), limited
percentages were the agricultural economics, agricultural extension, soil science, plant protection, and
water. Only one fifth of the agricultural extension workers had a university specialism in agricultural
extension, and the rest were distributed among the specializations mentioned above, (Table 4). In this case,
it has to be beard in mind that for the extension organization has to train newly appointed extension
workers on different extension subjects such as extension communication methods, communication
theories, planning extension programmes, follow-up and evaluation, community participation, digital
extension, expert systems, adopting innovations and adoption decisions process, adopter categories, social
system, norms and value, adult education theories, body language, psychological factors, local leadership,
rural institutions, world extension systems, etc. .Itis also necessary to hold training courses for agricultural

researchers covering the various specializations in which they work.
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Table 4. The distribution of researchers and Agricultural Extension workers
by their academic specialism

Specialism Researchers% Agricultural Extension agents%
Agricultural Economics 8 10
Agricultural Extension 8 20
Agricultural production 38 36
Animal production 20 22
Soil science 10 2
Water resources 8 2
Plant protection 8 8
Total 100 100

Source: research data.

Possession of A Computer and Availability of Internet Service

As a result of analyzing the study data, it was found that almost all agricultural researchers and
extension workers have computers in their workplaces (96% and 100% for agricultural researchers and
extension workers, respectively), and that the vast majority of researchers and extension workers have
computers in their homes (98% and 92% for researchers and agricultural extension workers, respectively)
(Table 5). This is a good indicator of the availability of work infrastructure, whether in the workplace or at

home.

As for the availability of Internet service in the workplace for agricultural researchers and extension
workers, it was found to be available for 92% and 48% for both agricultural researchers and extension
workers, respectively. This gives an indication that more emphasis is given to agricultural scientific research
by Arab governments rather than what is given to agricultural extension. This could be related to that fact,
governments consider an extension organization as a non-profit service, unlike the Agricultural Scientific

Research institution.

As for the availability of Internet service at home, it was available to 90% of researchers, compared
to 78% for agricultural extension workers. This gives a good indication that both the researcher and the
extension worker believe of the importance of access to the Internet to communicate with the outside

world, especially with regard to the world of agriculture.
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Table 5. The distribution of researchers and Agricultural Extension agents by the availability
of computers internet

Computer and internet availability =~ Researchers%  Agricultural Extension agents%

Computer availability at work 96 100

Computer availability at home 98 92
internet availability at work 92 48
internet availability at home 90 78

Source: research data.

The Most Visited Websites by Agricultural Researchers and Extension Workers

Data analysis showed that the visits of both researchers and agricultural extension workers to the
websites presented in Table 6 are fairly similar, although the frequency of visit by researchers to the
mentioned websites in general is better than the frequency of visit by agricultural extension workers,
except for their visit to research journal websites. The frequency of visit to research journal website by

agricultural extension workers is better than researchers.

It was also found that the three websites that ranked first, second, and third in visits by both
researchers and agricultural extension workers were ACSAD in first place, the Arab Organization for
Agricultural Development (AOAD) in second place, and ICARDA in third place (80%, 76%, 72% for

researchers respectively), (74%, 68%, 64% for extension workers respectively), (Table 6).

Table 6. The distribution of researchers and Agricultural Extension agents by their most visited
internet site

Researchers Agricultural Extension agents

Site
% Rank % Rank
ACSAD 80 1 74 1
Arab Organization for Agricultural Development 76 2 68 2
ICARDA 72 3 64 3
FAO 32 4 20 4
Research Journals 6 5 20 4

Source: research data.

Capability of Using ICT by Researchers and Extension Workers

As a result of analyzing the study data, it was found that all agricultural researchers and extension
workers have the capability to use ICT. It also was found that the vast majority of agricultural researchers
and extension workers are able to use ICT well, while the rest were distributed between medium and low
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use (Table 7). This resultis not in line with Al-Shafai and Hosien (2013), this may be due to the vast spread

of ICT in all over the world year after year.

Table 7. The distribution of researchers and Agricultural Extension
agents by their capability of using ICT

Level Researchers%  Agricultural Extension agents%
Low 6 8
Medium 8 16
Good 86 76
Total 100 100

Source: research data.

The Extent of the Actual Use of ICT

The analysis showed that (Table 8) only 40% of researchers and 34% of agricultural extension
workers use ICT well (actually), that is, within their field of work, and the rest use it to some extent or to a
low extent. This resultis in line with Salim and Al-Harbawi (2012) in Iraq and Abdel Wahed (2015) in Egypt,
and Al-Helou and Al-Abdullah (2018)

although the vast majority of agricultural researchers and extension workers stated that their
capability to use ICT is good, as mentioned before. We do not know whether this is due to the lack of
Internet service at work for extension workers, but the service is available for researchers, or whether itis

due to other matters that must be researched and identified.

Table 8. The distribution of researchers and Agricultural Extension
agents by their using of ICT

Use Researchers% Agricultural Extension agents%
Low 10 12
Medium 50 54
Good 40 34
Total 100 100

Source: research data.

Degree of Reliance on ICT in Transferring Agricultural Technologies
The analysis showed that only 18% of researchers depend heavily on ICT to transfer agricultural

technologies, compared to 38% of agricultural extension workers (Table 9). This result is in line with Al-

Helou and Al-Abdullah (2018).
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This may be due to the nature of the work required of agricultural researchers and extension
workers, as the process of transferring new agricultural technologies is primarily the responsibility of

agricultural extension workers, rather than the task of researchers.

Table 9. The distribution of researchers and Agricultural Extension agents by their level of
dependency on ICT for agricultural technologies transfer

Level of dependence Researchers% Agricultural Extension agents%
Low 58 8
Medium 24 54
High 18 38
Total 100 100

Source: research data.

The Relationship Between the Capability to Use ICT by Researchers and Extension Workers and

Some of Their Personal Characteristics and Academic Qualifications

Since the data are nominal, Chi-Square was used to determine the relationship between the
capability of agricultural researchers and extension workers to use ICT on the one hand, and some of their
personal characteristics and academic qualifications, on the other hand. The Chi-Square value calculated
for the researchers was found to be: 9.5, 1.85,0.90, and 7.48, respectively, and the P Value was: 0.05, 0.40,
0.93, and 0.82, respectively, as all of them are not significant except for the age (P value = 0.05), that mean
there is a relationship between age of researchers and the capability of use of ICT. While the Chi-Square
value for the extension workers was found to be: 11.14,0.66,0.51, and 24.32, respectively, and the P Value
was: 0.025,0.72,0.97, and 0.02, respectively, as all of them are not significant except for the age (P value
=0.025) and the last value (P value = 0.02), and related to university specialization, (Table 10), that mean
there is a relationship between the capability to use ICT by extension workers and their age and university
specialization. While Mustapha er a/. (2022) found that gender, age, level of education and working

experience of extension workers has no significant contribution to ICT adoption.

Table 10. The relationship between the capability of researchers and Agricultural Extension
agents of using ICT and their personal characteristics and academic qualifications

Personal and Socio- Researchers Agricultural Extension Agents d
economic characteristics  Chi-Square P Value Chi-Square P Value
Age 9.50 0.05 11.14 0.025 4
Sex 1.85 0.40 0.66 0.72
Qualifications 0.90 0.93 0.51 0.97
Specialism 7.48 0.82 24.32 0.02 12

Source: research data.
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The Relationship Between the Extent of the Actual Use of ICT by Researchers and Extension

Workers and Some of Their Personal Characteristics and Academic Qualifications

Since the nature of the data is nominal, Chi-Square was also used to determine the relationship
between the extent of the actual use of ICT by researchers and agricultural extension workers on the one
hand, and some of their personal characteristics and academic qualifications on the other hand. The Chi-
Square value calculated by the researchers was found to be: 13.2, 0.88, 3.20, and 10.86, respectively, and
the P Value was: 0.01,0.65,0.52, and 0.54, respectively, as all of them are not significant except for the age
(P value = 0.01). While the Chi-Square value for the Extension advisors was: 10.84, 2.41, 6.06, and 13.34,
respectively, and the P Value was: 0.05, 0.30, 0.19, and 0.34, respectively, as all of them are also not
significant, except for the age (P value = 0.05). (Table 11). It was concluded that there is a relationship

between the actual use of ICT and the age of researchers and extension workers.
However, Mustapha; er a/ (2022) found that marital status, awareness, accessibility and
motivation are the most influential factors influencing the adoption of ICT by extension agents.

Table 11. The relationship between the actual use of ICT by researchers and extension workers

and some of their personal characteristics and academic qualifications

Personal and Socio- Researchers Agricultural Extension Agents d
economic characteristics Chi-Square P Value Chi-Square P Value
Age 13.2 0.01 10.84 0.05
Sex 0.88 0.65 2.41 0.30
Qualifications 3.20 0.52 6.06 0.19
Specialism 10.86 0.54 13.34 0.34 12

Source: research data.

The Relationship Between the Extent of the Actual Use of ICT by Researchers and Extension
Workers in Transfering Agricultural Technologies and Some of Their Personal Characteristics and

Academic Qualifications
A Chi-Square was also used to determine the relationship between the extent of the actual use of
ICT in transferring agricultural technologies by researchers and agricultural extension workers on the one

hand, and some of their personal characteristics and academic qualifications on the other hand.

The Chi-Square value calculated by the researchers was found to be: 6.17,0.76, 4.47, and 22.10,
respectively, and the P Value was: 0.02, 0.68, 0.35, and 0.07, respectively, as all of them are not significant
except for the specialism (P value = 0.02). This means that there is a relationship between age of
researchers and the actual use of ICT in transferring of technologies. While the Chi-Square value for the
Extension workers was: 1.92, 2.41, 4.89, and 9.00, respectively, and the P Value was: 0.75, 0.30, 0.30, and

0.70, respectively, as all of them are also insignificant (Table 12).
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Perhaps the non-significant relationship between the studied variables for both researchers and
agricultural extension workers is due to the similarity of extension work conditions among the studied

countries.

Table 12. The relationship between the extent of the actual use of ICT in transferring agricultural

technologies and some of their personal characteristics and academic qualifications

Personal and Socio- Researchers Agricultural Extension Agents

economic characteristics  Chi-Square P Value Chi-Square P Value df
Age 6.17 0.19 1.92 0.75 4
Sex 0.76 0.68 2.41 0.30
Qualifications 4.47 0.35 4.89 0.30
Specialism 2210 0.02 9.00 0.70 12

Source: research data.

The Most Important Obstacles to Use the ICT

The results of the analysis showed that lack of communication networks between farmers and
extension workers ranked first among the obstacles to using ICT, with a frequency of 56%, followed in
second place by “poor Internet speed, lack of necessary infrastructure, and Weak financial capabilities to
provide the devices and means necessary to use ICT, with a frequency of 54% for each of them. In third
place was blocking some agricultural sites, and if they exist, most of them are not credible, and in the last

place was unavailability of electricity,” with a frequency of only 10% (Table 13).

Table 13. The most important obstacles to the use of ICT

No. Obstacle Frequency Rank
1 Lack of communication networks between farmers and extension workers 56% 1
2 Weak internet speed 54% 2
3 Lack of necessary infrastructure 54% 2
4 Weak financial capabilities for providing means necessary to use ICT 54% 2
c Blocking some agricultural websites, a.nd if they exist, most of them are not 4% 3

credible
6 Lack of professional trainers in the field of ICT 28% 4
7 Lack of specialized training courses on ICT for workers in the agricultural field 28% 4
8 Lack of awareness of the use and misuse of social media 16% 5
9 Lack of electricity 10% 6

Source: research data.

The Most Important Procedures to Overcome Obstacles to The Use of ICT
An analysis of the study’s data showed that “making websites available for free, especially in the

field of research and scientific articles,” ranked first among procedures to overcome obstacles to the use of
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ICT, with a frequency of 30%. It was followed in second place by “improving the Internet service and

provide it free of charge for scientific research services,” with a frequency of 27%. The procedure to

“provide advanced and specialized means of communication” came in fifth and last place, with a frequency

of 18%, (Table 14).

Table 14. The most important procedures to overcome obstacles for using ICT

No. Procedure % Rank
: Making websites available for free, especially in the field of research and - ’
scientific articles
2 Improving the Internet network service and providing it free of charge for . 5
scientific research services
- Connecting research centers with stakeholders and Extension agents for ” .
diffusing research results in an easier and more reliable way
p Develop specialized Arab programmes for improving the capacity of 56 ;
researchers
5 Providing advanced and specialized means of communication 18 5

Source: research data.

Conclusions

The most important findings of this study are:

The level of capability of Arab agricultural researchers and extension workers to use ICT well is much
better than their actual use of it.

The lack of actual use of ICT indicates that there are limitations that must be identified and worked on
to overcome.

The degree to which both researchers and agricultural extension workers depend on ICT to transfer
agricultural technologies is very limited, although the performance of agricultural extension workers is
better than researchers.

The personal characteristics and academic qualifications of researchers and extension workers had no
role in the difference in the capability or the actual use of ICT, except for the university specialization
of extension workers, which was significantly associated with the capability of using ICT.

The most important determinants of the use of ICT are the lack of communication networks between
farmers and extension workers, poor Internet speed, lack of the necessary infrastructure, and weak

financial capabilities to provide the devices and means necessary to use ICT.
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Recommendations

- Equip the agricultural extension working centers with computers and internet source.

- Providing specialized trainers in the field of ICT and conducting training courses for agricultural
extension workers in the field of using ICT in extension units and various agricultural extension centers.

- Teaching ICT in extension work for university and agricultural institute students.

- Creating a special section for modern extension methods within the Agricultural Extension Directorate
and equipping it with all modern technological means.

- Identify the problems and obstacles that agricultural extension workers suffer from in the field of using

ICT and work to address them.
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