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Abstract

This study aimed to investigate the impact of the protected agriculture
extension program on promoting the adoption of 10 recommended
protected agriculture technologies by protected agriculture farmers. A
sample of 200 farmers was selected (100 included in the protected
agriculture extension program and 100 not). Data was collected from
the selected sample through personal interviews. The Sten score was
used to measure the degree of farmers' adoption of the 10
aforementioned technologies. A t-test was used to analyze the data to
determine the impact of the extension program on the degree of
dissemination and adoption of the recommended protected agriculture
technologies by farmers, both those included in the program and those
not included in the program. Overall, the results of the t-test showed
that the difference between the degree of adoption of the 10
technologies by farmers included in the program and those not included
in the program was significant (Sig = 0.35), with a t-value of 0.94.
This means that the program was not sufficiently effective in increasing
farmers' adoption of the recommended technologies compared to those
not covered by the program, for reasons that may be related to the

nature of these technologies. Alternatively, farmers who did not
13



Qs A S8 S A L g daaal) Ao ) 3 il Hs B ol )Y) alial) i

participate in the program may have used other sources to compensate
for the information and activities provided by the protected agriculture
extension program, such as agricultural pharmacies, the internet for
electronic/digital extension, or the experience gained from parents and
neighbors. Information, advice, and recommendations from the
extension program may have leaked to them through other individuals
who had attended or heard about the program's activities, enabling them
to bridge the gap in their adoption of the technologies compared to
those covered by the extension program. The study recommended
increasing farmers' communication with agricultural extension specialists
and frequent attendance at extension activities related to protected
agriculture technologies, which would increase the adoption of the

recommended technologies for protected agriculture

Keywords: Extent of Adoption, Sten Score, Improved practices,

Extension programme.
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Evaluation of Genetic Constitutions for Improving Grain
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Abstract:

This study was conducted in cooperation between the Faculty of
Agricultural Engineering at Homs University and the General Commission
for Scientific Agricultural Research (GCSAR) in Qamishli during three
growing seasons (2021-2022 and 2022-2023 and 2023-2024). The aim
was to estimate several genetic parameters, including heterosis relative to
the mid-parent (MP) and the better parent (BP), degree of dominance (P),
heritability in the broad (HBS) and narrow (HNS) senses, expected genetic
advance (GA), phenotypic (PCV) and genotypic (GCV) coefficients of
variation, and inbreeding depression (ID) resulting from selfing, for grain
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yield and its components in a durum wheat
hybrid.

The experiment was conducted using a randomized design with three
replications, employing a durum wheat hybrid (Doma 1 x Sham 1). The
results indicated that over dominance governed the inheritance of all
studied traits, except for the number of spikes per plant, which was
controlled by partial dominance. All traits exhibited high broad-sense
heritability, confirming the greater contribution of genetic variance
compared with environmental variance. In contrast, narrow-sense
heritability ~ ranged  from low to  moderate for all
traits.

Thousand-kernel weight, biological yield, and grain yield showed high and
significant positive heterosis relative to both the mid-parent and the better
parent, accompanied by high values of inbreeding depression due to
selfing. The phenotypic and genotypic coefficients of variation were
closely similar, indicating that genetic effects played a major role in
controlling the inheritance of these traits, while environmental effects were
limited.

Keywords:

Durum wheat, heterosis, heritability, degree of dominance, phenotypic
coefficient of variation, genotypic coefficient of
variation.

‘Introduction deasall
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Abstract

This research was carried out at the Agricultural Scientific Research
Center in Hama (Jadrin Station) starting from 10/4/2025 for a period of 90
days, preceded by 10 preliminary days during which the sheeps were
gradually fed with the prepared concentrated feed mixtures for each group
in addition to roughage. (wheat straw). To achieve the objective of the
study, 30 sheep were used, aged 3-4 months and with an average weight
of (30.55+ 3.01) kg. All sheep were subjected to the same treatments in
terms of nutrition, housing, health and preventive programs, and were
randomly distributed into 4 experimental groups in addition to the control
group, at a rate of 6 sheep in each group. The concentrated feed mixtures
were equal for all groups in terms of energy and protein, and differed
among them in the amount of Euglena gracilis algae added (0 - 1 - 1.2 -
1.5- 1.7 g per 1 kg of concentrated feed), with the aim of studying the
effect and determining the best amount of algae added Euglena gracilis
was added to Awassi sheep fattening mixes in some production indicators.
The results showed that the best production indicators were achieved by
the sheep of the fourth experimental group, which received 1.7g of algae
per 1kg of concentrated feed. The average daily weight gain was
274.3g/day, compared to 227.8g/day for the sheep of the control group.
These differences were also significant (P<0.05) between the sheep of the
experimental groups. The addition of Euglena gracilis to the Awassi sheep
fattening mixes also improved the feed consumption rate, total weight
gain, and feed conversion ratio, which reached 5.28 for the sheep of the
fourth experimental group, recording a significant difference (P<0.05)
between the experimental and control groups. The amount of 1.7g per 1kg
of concentrated feed is considered the best addition rate for Euglena
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gracilis to Awassi sheep fattening mixes, as it achieved the best results in
production indicators and the highest economic return.

Keywords: algae, Euglena gracilis, beta-glucan, production indicators,
Awassi sheeps.
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GDle JS 3y (DleY) cuadi L e I8 Gy oLl L il cdesene IS Lagy (DY)
2007)— Tags 2le S0 45030 calalia¥) Jolan Gy dpail) il dals ot dusgjre

— el LA — 53 — e 8) e 55Sal Adlall LIS e ((NRC
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. sad) asall 2 L

sadl palill ae 2

wibs Gl

2026 plo 4 2aadi 48 alaall

— asdl€l) i 8 = e adie — ek mle = Lipn B€ — 5)0dha b i S
.(1) djdﬂ\ 8 il culsy (JJLB aleas

Loail GiA AN B Aasdisal) Agdlal) kIR (1)ds2a

By ] P IR,
aiay | O | s | o | . At
u.,...’& Mbuﬂswﬁhﬁ?h}agﬂ}uwbaw/
CP% | DM% | © agpelsl . )

ds> 8, gdda Aldayal)

dayal

A

%6.71 | %18 | %88.8 | %0.2 | %0.2 | %l | %1 | %14 | %15 | %12 | %5 | %52 | -1)

(30

ps:

Alayal

At

%6.72 | %16 | %88.9 | %0.2 | %0.2 | %l | %l | %9 | %15 | %12 | %5 | %57 | -31)

(90

ps

Euglena gracilis (b Lidag sk —3-3

oS BSOS e (Aleta W) il gl P e dpail g sl dadiad

oo ST e aaSs B lidag sl (gring (28LeST A5 ) Jigias 25n5e (Kemin)
oS4 By %50

5
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* Aleta™

Meet Euglena, amazing algae!

Aleta™is derived from unique algae (Fuglena Gracilis)
containing more than 50% beta-(1,3)-glucan

XE beta-(1,3)-glucan HOW? '
OMSsle Uind) iy Gapbalin Ulagy qalaks (1) S
(2)ds

el Udagy ladal el cas )

(Liall) giiall Slassl) Jalasly

0A)90 ?}7}“"&‘ uhyJS

%10 Euglena gracilis sl

038V ulud o) Euglena gracilis culadal Al 40130 cligsall Nl
(ilad

Lo LR ualinl)
% 52.2 — 45.5 2K a0 <)

Qbm}vﬁ\ (e % 80 - 70

p—Glucan (Paramylon)

% 32.3 - 28.6

RECRERY:

% 14.7 - 13.0

A< oy saall
Euglena gracilis qulah b clislidl) <136
Cpalidl

A
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(g 100/mg) 27.9 - 25.3

(0l Vitamin B1

(g 100/mg) 5.6 — 4.3

(0 5u) Vitamin B2

(g 100/mg) 1.07 =

Vitamin B6

(9100/ Hg) 36.6 — 10.1

Vitamin B12

(g 100/mg) 41.4 — 28.3

(0aely) Vitamin B3

(9100/ pg) 88 — 14

(0iisw) Vitamin H

(g 100/mg) 3.6 — 2.9

(liasi gl mes) Vitamin BS

(9100/ pg) 63~

p—Aminobenzoic acid (PABA)

(g 100/mg) 425 - 61

Vitamin C

(g 100/mg) 174 - 9.4

Vitamin A (B—Carotene)

(g 100/mg) 155 - 31

Vitamin E (Tocopherol)

(g 100/mg) 0.5 = Vitamin K1

(Iida et al.,2021 ¢« Harada et al., 2020 ¢ KEMIN)

il clegana —3-3

Liw e degane JS Chgialy LAl ALYl iyt Gile gane dag)l ) Gl Al Cacd
«(Euglena gracilis) (puliulys lulag alads (e 28La) 40aSs lein Lo cudlial) a)a
IS L Tasily 5585al) DY) Baek o 2Ly G ofne Al lalall S s
ol Jsmmall laal Talia ial) (e sanal) Bal adl) 3 iaadal o5 dasyas e pana

1 IS Cle sanall cuilSy oeiliall Juadl

L8l (s 1(Cont) aalill de gena (1
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1 O9 Gl lidagy Qlade e 1 G0aS Lgaladal 25 3(G1) Aol Aampa de sana (2
e e S
1 OS Galiha Uidagy alada (0 1.2 30aS Lgaladal 5:(G2) 450 dpyad Ao sana (3
e dile 48
13S0 Gl Wilagy Cilada (0 g 1.5 A0S Laladal 23 3(G3) 4800 dpyat Ae sana (4
S e 48
1O Galibs Uidagy alada (0 §1.7 40aS Lgaladal 5 1(G4) dagl) dppad e sana (5
S e 4S

Lgpaal) clpdisall —3-4
Laly) clydisal) —3-4-1
ing lag 15 IS5 dpmall 4y 3 g5 (hiae alasialy GLAY s rpal) o588 -1
Ngilel
ALl Al 3hy Ll a2 i(agdf) Aagdl) Aiiel Balg3l pads -2
(&5) st sl = (&5) e il
() pona

oF PR TRRN

1000 x
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sod) pall 48 3 e G 3 el assall e U 2026 s 4 2l 48 aal)

s Amapal) (DY) ten ey lasas aliaa Ly ol cASigianal) CidleY) das -3

:4 1al 2 N 1)

S — (e + 385e) Al G 4paS =(a5/aS) ASlgi sl CDEY) dpag

3 L3 =N Ay A “ g_q’\)—::g]\

(e + S )

AUl Al aall 38y Lye b Lgil —wa o3 rdidad) Jgas Joalas —4
(el 4S) (ALl 338 pall) Alguall G YY) A Jons s
(el /3) 3350 3ol T e

= Calall Jysat Julas

Auasy) Jatl -3-5

i) alasi il Tl aa) lebiats (Excel b Jylandl aa iy ULl Cysi o

CabatY) ¢ luall b sgidll) Lilaaa) clilall Caang 2 5 (GenStat 12 Sloas)
Calads A8la) il Al o5 Gl 2y (A Sols Aol ALyl bl Uadd) (o)l

dolaiydpanll aleyaa ol gyl Whalialagy

Om Gl Ll 43)ia s (One Way) aaly yuias ANOVA (Analyse of Varianc)

.Fisher's LSD lia) dhauls A<0.05 45sina (g5iue die Cile ganal)
Lalai®y) ggaal) —3-6
A Gpeud @lald ) Gl dis lida g lads ALY 4nlai@y) gooal)l e o
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LIS sl ¢ gane — ASH ol & gene = )l

J8) JolS a5 AST s ey @l g ¢ 60000% 30 3556l 5alyll = <lalay)
()
100 * (38 IS sl ibs) =dssilal

LBy gilial) —4

901 25 ) B3y el sl Basia (b bl Uy s Al i ~1-4
1Al

e Ol 3eliSs 5y Sl (B palid ) Jalsall 5l e Ayl salills (oal) o3l s
Asine 358 25 2o O palll (e sl 38 Z LY Calall 4 33 5apal) 01030 gl Jha
sVl AplEie 058 o) e gl SLER) 5 3) cpaill Jag pd (g ey (Sl sl b
et Apatll ey e Logy G me aays .48 (3.01230.55) Gahall ()55 Jawsgia &y 3)
sl dassia (& Gl lilags Gilada (e il cilaS ddlia) 50 (3) ) dsaall 000
GsAll a5 e pe )l (P> 0.05) Glesandl (o Aygine 358 3539 p2e «ahAll )
S @ A Ll VI e lal e A3adly Al Clegenall ClA gl 3 dadlal) dyad )
b 4S (4.24 £ 39.00) o s ol Al desandll cihael 3 Aysiall (55t
- 38.25) sl e ldha ol Ja a8 20N, 40l 1Y) Ll Cle sendl
e 25 .48 (37.50) o s S 2Ll deseadd (S Laiy £ (38.00 - 38.00
e ganall o e Ledsiiy Al dpal degendl) Cipaind Apaill o Loy s
Glesanall Gl sl Canli Liw &S (47.50) WA i Jam 3 salally Gyl
A (035 go (P> 0.05) daaly dsine G308 llin (S5 ol Lo Lad (@AY dpupail
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sod) pall 48 3 e G 3 el assall e U 2026 s 4 2l 48 aal)

Sl sl dae dad Jlef da)ll de sl ciiia Gyl dlgd 3 Ll Loalall degens
Ay A1 dedl) Glesandll e (P> 0.05) sins (3 0sn Sy &S (55.50)
&S (51.25) Al sl dad ol Gin 4l (e a2yl LI e sene e SIS cAEIG,
Slo skl dilay il Gl aag ¥ Il Gsiee calins ) Y1 o aas Us e

g el el 558 A )Y

A0S Ayl B e b il Ly e Adlise CilaeS A8ls) L 2ali e
sl Jaxa (3 (P <0.05) Zasime (3508 2535 Ao (4) A dsaadl Jy Gpentl) alial
el Al de gandl) il 3 cpail) e Lagy DI me 3 e gannall 2SI A
i) Lai clgie Ay (15Y) Al Ao panall Cilias W15 2S (8.25) LIS Ay 32k
G o 2ay (P> 0.05) dyginall (3550 (S5 o) 2 de gendly 2aLED xa Lilasl
Aad )l Faspail) de senall B A3l 5ol b Calal) el CDEAY) e pe )l Lasy
el les Ay aaall el (Pla 2 Lilly 5 AY) duyail) Cle geadll o 13)ie 35 (8.50)
desend) Caliila 3 (P<0.05) lesanall G dysinall 3o o) Logy (i 2ay
e ganal) e Lsina cilialy 48 (8.0) Ledhal 4 4 5alyy el o Aagll el
Claass lguiany o 2 L5 J5Y) A patll Cile sanall Calias ol Lai saLally Zu il
desand) (e Liliaal Calisd W15 4 (6.50) el 408 45 salyy ol aalal) de gana
Ao ganall (385 Jang) ALAS Ayl 358 JOA AISH sl 3ol ol ey LA IS
e SIS s s Aty V) Al e gend) e (P <0.05)lsine dad )l Ayl
desandl Lsine cilialy 48 (20.50) 408 45 52l ol a3 28l de sena

Negie Al de ganall Caliad o Lt ) de sanall (o G G el
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sl Jans e 8 Gl a Lidagy alada alie <l Aals) il 1 (2) o) Jandl
(Sd = X) dyill Cihal ol

(Sd + X ) &yadll GilAL LAl ¢l baagia (3) a8 Jsaal

[le ganal)
P G4 G3 G2 Gl Cont Aayal)
Ll
0.99 | £30.75 +30.50 +30.25 +30.75 Qs
2.08 = 30.50
8 4.50 3.11 3.10 4.03 Al
0.93 | £39.00 +38.0 + 38.0 +37.50" | (30-1)
2.06 + 38.25
0 4.24 2.94 2.83 3.79 a3
0.62 | +47.50 +45.75 + 45.50 +44.75™ | (60-31)
2.06 + 45.75
9 4.12 2.87 3.11 4.99 ps
+55.50 +53.0 +52.50 +51.25™ | (90-61)
0.52 2.65 * 52.50
4.12 2.58 2.65 4.50 as

(P=0.05) 4i5na (398 3529 axs o Ju5 salgll jlaudls NSasag

Loisia (b Guliaa Uidagy Glada (e Ailide e Ailia) 30 e g (4) o8y Jsaad) Wl
(Sd = X') dyyill cahald 4 )l salyll

(Sd + X) dyasl Cihat 00 436l a3 Jacugia (4) ady Jsaad

[ele ganall
p G4 G3 G2 Gl Cont Al al)
Lt
0.0 | +8.25% | +7.50™ | +7.75%® | £ 7.75® | +6.75°
# (30-1)
12 | 0.50 0.58 0.50 0.96 0.50
0.3 | £8.50 | +7.75 | £7.50 | £7.50 |x7.25" | (60-31)
88 | 0.58 0.96 0.58 0.58 1.50 as
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0.0 | +8.0% | £7.25° | £7.00™ | £6.75° | +6.50° | (90-61)

04 0.0 0.96 1.15 0.96 0.58 as

0.0

000 24.75% | £22.50° | 22.25°° | £22.00° | £20.50° | Ayl S
X 0.5+ 0.58 0.5+ 0.82 1.00 LS

Bn¥) 352 «(P=0.05) dugina (398 3529 ase o Ju5 aalgl) hadly NSasag
(P<0.05) dusina (398 3939 Ao Ju alsh bl b (a,b,c)

sl cplil) (o Sd Aad g i) () Al ol Jone d dusina (398 sels pde Ca 35
=30) Zpaill e A5V 85l DA mpass Gooill el o 3 Baalsll Ao ganall b adiye
Ritar (2019) 4u) e Lies @15 1385 a5 90 23 s Lsine ye Cudss (Lesy 60
Gl Lilall lhalall A Gl Llagy alada 33l of ) eyl ) ef af
o Asinall Bl Aandle axe g il oY) LT e cpuny o Ky Ly 5l

sl dabye o A sially 3ppail) i)
e Ually damall Al e 0,85 5 s TSl al) (3l Hiise Ao olSle b il 058
et al .,2020) il pe 38y 135 Hled Ll bl ) aslal die cligall

-(Safari

AR palially \S5le Uil 4a)) Euglena gracilis dilal of L) miball i LS
Ljisns coliall gliall b 28l eDlginl i 5 sl Lo Zelid) Slea aillay 53
-(Evans ef al .,2019) 4u) m e GE 1ay )l 33l Albs avall sai 3L
ale UK Ayl cile sanal LI Aygll 5ol (3 il osalal) Guaatll i 3 gay

pand o OISl Ll Qe 3 cpulinda Uidagd oS ) I aaLall ae g lie ie
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b ealay Lae Calall 8 535m gl 401380 jualial) Galiaie) Cpnd s ¢ laad) daus
¢Yamamoto ef a/ ., 2023) cila)l il ae 3850 138y ¢ Al £V gaill Gauas
(Yokota et al ., 2023

Asiisl B3 haugia (B Guslalia Unlagy qulaks (e 4dNiA cilgas A} il -2-4

(pss/E) dsas

Tassie b Gulids lulag Gilade (e dilide @l i) Lk (5) o) Jsoal) e
lan ) Jabal) i culy L Apatll Jalye PIA Gpanill AT (a9/8 ) Lae sl 43350 524300
e 3 Gleganall G Asesall Ayl 323l 8 (P >0.05)dusi00 (358 35n pe o
BaeS 3ol e Baagll Bl B3l e uand e a2l o il e Loy o0
Tas A5 53l e Al upail) depanall Calas 31 ccilal) G Quiala Lilagy sl
casfE (225) Les Agys 3ol ol Jaw M il Ge Laae cuibinly g/t (275)
53l Al el clas Apatl ey (g0 Loy s 3 Linae )l de ganall (35 ainls
G o Ll V) fasal) 25l 5ol e il s ) 8L e sana G Apasall Al
de sanall Calaila 388 (Logy ygnii 20) LA A yall 3 WL (P>0.05)4 500l (55ie )
sl (266.7) Gaagdl iyl salipll dame e a3 a8 Lesii e Rl Lyl
43l 300 Jaee ol alal) degeae calan in g AY) duaill Cile ganall el
Sel Al de paadl culan M ciggiaal) (g dl g ALIS Ljaill DA Wl Al
) @I Ao gens 5o (P<0.05) sine s asye (274.3) Laasd) Ajsll L3l Al
S5 Aaill e geaall (o IS a5y (227.8) daasall A3yl 0Ll Aad ol il
— 244.4) Vsl e Liasdl dysl 5ol Lt Lad Al o e ) 2G5 At
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sod) pall 48 3 e G 3 el assall e U 2026 s 4 2l 48 aal)

Glalal Sl Y e Jay 1aas Lo lal) ce Lgine B8 ciing oo/ (250.0 - 247.2

el GlAL ali) el salll 8 olsy) USG5 ) Euglena gracilis

Lgia b ubida lilag Qlade e ddlide Gl 3ila) il (5) ) Joaall mas
(Sd + X ) dpaill Ghal (asyf) Laesill Al 5aly30

(Sd + X ) Gyl cibAS (psy) Gasd 4utish S50 dauasia (5) o) Jgaad

[ile ganal)
p G4 G3 G2 Gl Cont Aajal)
Ll
+275 +250 16.6+258.3 +258.3 +225 NS
0.067 as: (30-1)
16.67 19.25 7 31.91 16.67
+283.3 +258.3 NS
0.142 103 319 19.25+250 | 19.25 +250 | 50 +241.7 as: (60-31)
+266.7 +241.7 +233.3 +225.0 +216.7 N
0.151 as: (90-61)
0.00 31.5 38.5 31.9 19.3
0.0000 | 5.£274.3% | 6.+250.0° . X Ll A
5.64247.2° | 9.1+244.4° | 11.1£227.8° i
11 56 42 ALals

@l 529 ((P=0.05) Lisina 398 359 ase Ao J85 2alsll jhaudly NSasag
(P<0.05) Lsina 558 3535 Ao Jy aalgh) bl B (a,b,c)
e Guliuha llag Glala e (Gl &S /£ 1.7) LS Jlaal of e il 038 Jaig
gl sl e ) ool Cpenll A el (4S5 0e %50) olSsle Ll
4880 4ad) ) Ll salyy GRS A Cpund Gyl e AN pualiall el
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Martins ) 4l aie chiad Lo 1aag saill Jane o Loyl (aSaiy 31 a1 48 335854l
.(Volman ef al., 2008 <et al., 2011

i)l claliind) §f clladall zha of ) s A Zgasd) EGlal) ae gl Gilgn;
ety Al ealial) il el Gunt e Jony Slinall GDle & oS5l bl
S5 alaiaVly avagl) llae (o 3jms Lea canngl) Wajlen 8 535nsal) dadlill LSl
s Sl Joxa e s
¢ Morimoto .,2020 ¢« Schmid ef al, 2021 ¢ Morales-Lange et al., 2022)

.(Chae et al., 2019

Jsaall die asdl saill bousia b 3alyll sad alall sls3Y) (Reis ef al, 2022) Lay
3Ll e sana Jonns Alie OIS iy e g5ind Cillas DL Lgidle I Capal 3
) llall JSsla by e Gasy ol 2 i) of I 4ndts cylily bl 58 Jlsh
A iy el sad (et 5 Cratling Jnal) die amgd) Sleadl Alla il (sl Jiy

Al Ayl A e 3 13 s 28 LA s Al alladll die gy a5 (he
e (Dlel ) oSle by Al of e Zhang ef af (2021) duds sl Ly
Cpans Lgiclie ad) P (e Al ()5l B0l (Ullg Calall gt 0p WS (pnd e Jany
Cobiaha Uila gy st JW) ol cony a3l Zuhall o3a g i) 13 (A8 e Lgialiiud
sie dualis (ADG) dgesd) Lysll 5alll ¥ ame Cpad ) ool (algal) Giba 3De )
lla gy calada (56 of Sy 3gs (Rl e gendl) cale 3<1/81.7 4o el (gl

chAl Al ol el dgiala g Al adlal Galia)s

1ASlgtional) ABLad) Balal) AaS B (usbialis Uddagy qulads A8L) a0 -3-4
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sod) pall 48 3 e G 3 el assall e U 2026 s 4 2l 48 aal)

Lissie b Guliha Uilag Cilada (e ddlide il ddlia) 0 (6) &8y Jsandl G
Al DA el Gl AT (Lelll/AS) Alad) salad) Digin

L) JYA Cprandll GiAT (Lgtll/AS) Alad) Salal) @blgiud Jacugia (6) oy Jgaal)

dajall [ @l f
G4 G3 G2 G1 Cont "d,/ e
A il
alal)
30.38 31.49 31.03 31.37 30.95 B | (30-1)
el ase
5.39 5.34 5.71 5.01 6.25 Al
aled)
39.11 40.05 40.66 41.42 40.47 ISl -31)
Gl | as (60
4.96 3.97 3.87 2.59 4.83 AN
aled)
45.60 47.85 51.24 51.42 51.58 ISl -61)
cild) | ag (90
5.07 4.85 3.95 3.30 5.15 AN
alall
ByES
115.10 | 119.40 | 122.92 | 124.22 | 123.00 | S X
Ay i)
I
4lalg
15.43 14.17 13.53 10.90 16.23 ikl
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JSall) S Cilal)
ligial) (¢Ally
P (&5) ol

ALals 403

130.53 | 133.56 | 136.45 | 135.12 | 139.23

Lassie (4 b lilag Glad (e ddlide il ailaa) 530 (6) ) Jsaad) i
alal) Dlginl o) 4te Doy s  Apadll YA Gpanill Cahal (enl)/aS) Adlad) 5ol Dlgiud
b Laps pamidil Ly (38139.23425) alil) desens b el o8 LU K
Dlgin) 59 Bl degenall clany lidag sl g il ) Zuail) le ganall
OS5l ) ol Gy s (Kays ALelS Ayl 500 PIA Wl (28 130.5285) ol cam
Dlgind ) dalal) (ali e 200300 jualial) 2adinl os WS (e adyy anilly Hsnll e
Gy e G My sl e Lliall s aldl e S clsS
& sl lilgall Cdlel ) Guliuha Wila gy &Ll o o g3l Aemiro ef a/ (2023)

DY) EDlanl e el Jlig Azl yalial) e 3alEWY) G

Cpand ) clilgall Aidal) 3Dl ) GlSle bl dala) o daa dalyy el
O30 alall e Tl 52l Guajdll ~61 Lee Jysaill Jalra 06 i (g adys anagll Slea
ala b aiplal Gyla) Duie asilial Jeay Lo 13ay gaill 058 A JSI) eDlgan¥) d 55

(Kim et al., 2022) du)gpall 2030

dagad Jalee buigie (b Guliala Uddagy sk (e Ailide ciliaS ABla) 80 -3-4

caled)

Aiys by sasny ) alal) e A J81 Jygas A Olsead) 508 e Calell Jysad Jalea Jy
ek
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sod) pall 48 3 e G 3 el assall e U 2026 s 4 2l 48 aal)

Calall Jyon Jalas b Gl lidagy (ilada (e Adlia il dilia) il (7) Jsaal
sl Gl Gan 3 Al e el IS P Gpentl) Ghad ()5 30y &S [ile &)
Ll ey e Log 8D e 3y Jygnil) Jelas 8 Lyl e sama g (P <0.05)
ciia Al L3 Ae saney 4jlie (4.35) disad delee duail dxg)l) de sanal) ciia 3
alias Al Ly gie (4.93) A degandll cibinl WS (5.54) il Jalea 2
Slany) Jilaill gal 2 L Aaglly A de sanall e Ay 5Y) Lupatl) e pandll
oyl desenall Copind Lagy Gsin e 3y Clegenall 51380 Jyenil) D lalae cililyd
Al ) cle genall Calids ol Lay (P <0.05) Lisne L3l desene o gy
3 il e lag st 2 (P<0.05) Losinall Goll Cipels o b Leie 20,
Calias o] Laiy abally 2085 J5Y) desenall o Lo o da)ll desand) Cajainl
S e senall Cilias ol (6.33) Jisad Jalae Jumil ciia g 20 de sanall o Lsins
ol Alilly (J5Y) il desanall (o LA bR o] IS Leany oo ZEIE Al
Apadll DA Gyl de sanall caliils L (8.78) A3 Jysatll Jalea ) citia Ll
(P<0.05) @sine sy S Jysaill Jalra Jumdl sy (gsinal) lgissn e ALlS
Layy A3 Jygaill Jalea ¢ gusl Jas 311 3a Ll e Gl 40115 Y1 Cile gendll oo

Ngie A de gad) Calias o

Jalas b Gl Wila gy (sl (e Adlide il ddlia) L (7) a8y Y Jgaadl Cay
Apaill DA ()5 32 &S fcale 4S) A3 Jyail
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Effect of the Application of Zinc, Iron, and Molybdenum
on the counts of some physiological groups of
microorganisms in soil cultivated with winter chickpea

(Ghab 5)

Yamen Al-Hasan ® Prof. Dr. Abdulla Alissa @ Dr. Mahmoud Al-
Hamdan®

Abstract:

The research was conducted under field conditions at the Agricultural
Scientific Research Center in Homs Governorate, Syria, during the 2024
growing season, with the aim of evaluating the effect of mineral
fertilization (zinc, iron, and molybdenum) on some groups of the soil
microbial community. Soil cultivated with winter chickpea was fertilized
with specific concentrations of conventional mineral fertilizers, namely:
zinc sulfate (5 kg/ha), chelated iron (5 kg/ha), and ammonium molybdate
(200 ml/ha). The results showed the following: The physiological groups
of soil microorganisms responded to these additions, as the counts of
ammonifying bacteria, Azotobacter, mineral-nitrogen-utilizing bacteria,
actinomycetes, fungi, and phosphate-dissolving bacteria increased
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significantly with the combined application of zinc and iron together
(Zn+Fe). In contrast, the use of molybdenum—especially when
combined with zinc—led to a significant decrease in the counts of
ammonifying bacteria, mineral-nitrogen-utilizing bacteria, Azotobacter,
and spore-forming bacteria of the genus Bacillus, while the counts of
actinomycetes, fungi, and phosphate-dissolving bacteria were not
negatively affected by this combination.

Keywords: Mineral fertilizers, Iron chelates, Zinc sulfate, Ammonium
molybdate, Microbial community

(1) Graduate Student (PhD), Department of Soil and Land Reclamation, College
of Agriculture, Homs University
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