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Abstract

The objective of this research was to study the degree of farmers’ attitude toward the use of biogas
technologies in Lattakia and Tartous governorates, and to study the relationship between farmers’
attitudes on one side and the independent variables on the other side. A questionnaire was used as a
tool for collecting research data from (400) randomly selected farmers. Descriptive analysis such as
averages and percentages, and quantitative analysis such as correlation and regression coefficient were
used. The results of the research showed that there is a general positive trend for the sample members
towards the use of biogas technology, where the general average value of the variable reached 3.51.
There is a statistical significant correlation at a probability level of 0.01 between farmers’ attitude
towards the use of biogas technologies and all of the following variables: "response to agricultural

©2023 The Arab Center for the Studies of Arid Zones and Dry Lands, All rights reserved. ISSN: 2305-5243; AIF-023 (p: 1 - 14)
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innovations", "the performance of the agricultural extension agent"”, "land size holdings", "educational
level" and "age" .The correlation coefficient value were found to be 0.805, 0.744, 0.671,0.660, -
0.205 respectively.

Keywords: Correlation coefficient, regression, biogas, attitude.
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gdlal)

Lo elall phadilly Galdiud) (Citrus Limon) ¢sedld a8 <y 5 Sl g jSaall sabiadl) 2l andiy asd ) Gl Coagy
45,85 (Salmonella spp) <3k salbdl 5 o) & Aaual daa gall (Staphylococcus aureus) 4wl il saiall b iy
Rhizopus s - Aspergillus falvus_sAspergillus niger gléiel s s ol ¢ dxual 2L ( Escherichia coli ) 4 sl sl
ool s aally HLEEY) A8 ke aladil &5 AR colatiall Cali  Lgaad e Sl Gl Gl eV ALl il L3Sl sp
)53 Om e 3l Apulia SV cailS 8 (Escherichia coli) ) sil) 28 53V G i of sl & jedal Tagdiil 5 j3ls ks
ol Aila) a3 dsaall shadll A8 e Llie deglie J3Y) Aspergillus niger shé S G A A el L S
Gl g day) ) AlalaaS 3 paill 5 Jaadl 2my Gy 3L SN o (5 ) ALa) (91-0.5-0.3) sl da ) o 4830 paliill
LN Ailasll 5 4l il aibiadd) oo il ey ) sadall AN 8 a5 Sl saill pia (B paliiia) Adlad (530 48 jadl
Gle Yl sai gie b Ylad QS 106 Gy (s haal) (el )y Ailaly o il cuay s ¢ (L) ) WLE ae Dk
L gaall da oy o e s ol A1 (K5 a5, (2042) ddasal) 55) all A 3y 2 3 28 sy 3 LSl Ladas 300 JOIA L iS4l

S AU el A0al Cadla (et Sllia S o ¢ Sl Ll

A g S Glabias € ) galll 88 Gy )l jlae G g ) sAgalidall cilalsl)
Abstract

The study was targeted to evaluate the activity of microbes inhibition of lemon peel oil (Citrus limon)
extracted using water distillation, as antibacterial of Staphylococcus. aureus (Gram-positive)
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,Salmonella spp and Escherichia coli (negative gram) and anti-fungs (Aspergillus niger Aspergillus
falvus and Rhizopus sp, as long as those considered main causes of human diseases in addition to
cause the spoilage of food products . The method of well diffusion was used to measure the cycle
diameter of inhibition the cycle diameter, Escherichia coli bacteria was the most sensitive of essential
oil comparing to other studied bacteria. Fungs of Aspergillus niger was less resistance too, comparing
with other fungs. The results were showed that the Escherichia coli bacteria was the most sensitive to
essential oil comparing to other studied bacteria. While Fungs of Aspergillus niger was less resistance
comparing with other studied fungus. The extracted essential oil was mixed with cake in three levels
(1-0.5and 0.3 % ) In addition to spraying the surface of the cake with oil after baking and cooling as a
fourth treatment to illustrated the effectiveness of the extract in inhabitation of microbes growth in
backed cake and its effect in the physical properties of the cake compared with control(without
addition). The results were showed that the addition of lemon essential oil at a rate of 1% was
effective in preventing the growth of fungus and bacteria during the cake keeping period, which
reached 28 days at ambient temperature (20+2). There was no any negative effect on pH degree and
water activity (aw) but there was a slight improvement in the hardness and color of the cake crumb.

Key words: Essential oils, lemon peels extract, Cake, Anti microorganisms.
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At o gAY ) cilatie 3l 3 (Skandamis et al.,2001) W dmub Jily e Caadl o3 Les Gl
el il aea (e 3l 065 A e Y a3 1A se ibaa Adadla ) 5aS LagaSlal aal il il i ) gudd) Giaas
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Ay e Cilladia Lei 5S¢ JSLEAN 038 e i i) dmadal) il aal (e Ll o€ 5 Ll (g daliiveal) 4 ylarl) g 1 2
83e dmula 4y ) Jilsm Ll Ll (e Aaliiuall 4 plall s 3l G a3 (Macwan et al., 2016) dadall 4l el
samy LDl iy W e s slll b 538l b Jla Y1 5 sV (e s s il (g Al o) Jal (g g oAded S )
diici ¢ ((Giwa et al., 2018) 2, e b jac 5 cluddy leadlain) s elall 5 il Capall bl W) )k
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Dl (e Ao ganal (5 pkaall Cy ) Allad o B e Jae 4l 3 8 «(Kirbaglar et al., 2009) (Soni Soni, 2014
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il 5 ol 8 5 )
Cad) Gk

:(Water distillation) stally juhiilly ¢ gasll) 58 (a5 anl) <3l Qaddil o

O e il ke (g 150) 05 3805 453 5 e ¢l jiall (flavedo) sadall dids &y o Lehia s Tua Ll Jut o3
M‘MM‘JMDSJJJM‘MyF‘MM‘C«LAML)AS‘FSLAS&&M\B}MBJJJGQ!HEFL}AJ ‘;AE‘)
ke s Al ki) U pend ¢ Ay 3 dada (S A (KAl 8 paay s (5 phaad) oy 3 Slala oLl e (AL

17



The Arab Journal for Arid Environments 16 (1) 2023 — ACSAD alusi — 2023 (1)16 48l il 4y al) Adaall
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(Mm) Jasal) b 8 paxiacal) i 51 58 ) 9 (C0) dalali 3 ) a dayn | 3 uidal) ABBaY) slaY)
16N Sgmal (g 53 jarine 37 Salmonella spp
23(0) SR O D yanine 37 Escherichia coli
17(N) @astic JSE e Ol jeriine 37 Staphylococcus aureus
180 Jsusa padl o Gl 25 Aspergillus niger
13MN) BYEU JRC 25 Aspergillus falvis
11N 2 gl 25 Rhizopus sp

b:markable significance , N:None significance
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seliCll iy 58l Judatl) milid 2
il giena s Aasnall 5 jall Cila a5 dala <) HERY) o34 dai s claiall 3 i Alda LU LT 10 JS Al 5l Sl o) ja)
LaalaV1 i 3y 35 e Jexd @¥lae 098 (N1 0.75 @il 3 el Llall 5 (7.5-5.4) ox <LS)) ) Y dia gaall da )
(El-Kadi et al ., 2018). L_ySul 53 jedll 5 aally 3 ) sodall
1Al ganl) da o il 1.2
JMA Camilis 6,85 <uilS oy haill Ay culS Aad e ¢ o aill 558 YA pH a8 508 <l yis elat o Al all ol 3
(Alrefaie and Bostan, 4l Jua siLe ae (381 53 a2l o2a 5 0 Lal) Al dasilly dad 08 6,78 Y cilia g Jadall 5 yi8
O A B3 A il pH ad o )l Cuny S 8 G slaall G sadlll dudie @5y i) S asladiuly 2017)
Linilis (e Basmy (S5 15 7,66 2 5Y) pH o8 calS Sy

G AT Bae A pH b & <l i) 1(2) A J g2l

(pH) .
Gl
28-day 20-day 10-day 0-day dlalaal)
6.78+0.05 7.80+0.01 6.83+0.02 6.85+0.01 KT YA
6.75+0.05 7.79+0.01 6.79+0.02 6.81+0.07 0.3% Qs <)
6.71+0.05 7.76+0.01 6.77+0.02 6.79+0.03 0.5% Qsasd <)
6.69+0.05 7.70+0.01 6.75+0.02 6.78+0.03 1% QOsad <)
6.77+0.05 7.81+0.01 6.83+0.02 6.84+0.01 ué-hu G Osad &)

2(Aw) (Alal) Ll gilis 2.2

oal) oLl Ll ¢ Adiad) eh3ad) iy o a5 8 DAl (53S0 63 oo Jasi el el Jag yall g el (S 4,39 b oLl 2a
oLl sl day ¢ 4ieds 5 el 33 sa e Gl T e saill s jiledll s Ly A1 sad b el (5315 Lin sl g i) lall 8
AL adied 43 A0 Al 358 oLl o ) jEiul g ol Aadle (520 A8 e 8 2y sed L) (e BeS Ay e W)
LLaally e Uy 535 dughajl) (5 gina o Yo el b slall il g0 o S an ) (s sSaall asaell 460330 cilaial)
Siad ¢ caleyls ghsil) Jal e elall ge Bl ¥ dal e Wi L (bl LI 3 53 5 sl diliaall cili Sall ¢ i)
Bennion and ) (1) zisall & aa) sie B oa IS Y elall il g5 Hla) ek (e I Lgil 93 die DY iy Sl
Zad 0l (3) dsaadl Cum eolpal adn 3 55 aly 3y Lemdlall 520 ol 3y ilall Lalaall miasy My, (Bamford, (1997
Gl (e Ay gha M) a0 Aai @l i JS8 S5 0 AT 5y oL sl aaead (a3l ae T 55 i Sl daliail
L gine cliy 8 44 Jasi Al (Gelinas et al., 1999) <Ml 4,36 cawsy (Cauvain and Young, 2009) €Ll zhu )
522l (9>0.05) L) aalaa s 3L ¢y La (28-20-10-0) Al siall ALY 8 0y 33T 530 JNA () o (b sl b

(3) A
CrOAAN Baa DA Alall BaL&ll 8 <) il 5(3) a8, Jgaal)
(aw)

28-day 20-day 10-day 0-day s ilaladl)
0.779+0.002 0.795+0.001 0.812+0.004 0.819+0.001 Al
0.771+0.001 0.786+0.0017 0.793+0.003 0.811+0.002 0.3% Gsadd )
0.769+0.004 0.774+0.002 0.785+0.005 0.817+0.001 0.5% Osadd <)
0.777+0.001 0.780+0.001 0.798+0.005 0.801+0.002 1% O3l )
0.776+0.001 0.787+0.001 0.798+0.002 0.811+0.002 b G sad <)
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Adlall (il il 2.3

a8 (mliadl Canne (A8LasSlly Al 5l Sl il (10 de sena g ke) Al (e Unil Sl by Jama o e a2 )0 e
sl 8 Gy 483 (Gelinas et al., 1999) 4iuS 5 (8 A ) ClisSaS avally Sl ga gy 5ally 40 )lie 4 oL
Jsd sy iiall Andla e a3 Al &l ydisall (‘“i e plall Al py UL aliadlia Bae daagg ESI A g Sl
) ADlal i Sy Dlginl slne e Aibe LS AL Lidaaty 0 )30 553 IR 235 Akalld i) ol ellginal)
(Cauvain <l ey W dag el g (Sych et al .,1987) Auill (&5 b ALalal) Jagl g )l & Cama Ly LU AL Chaas
e IS oAl ey ae gk JS cala ) Al S Gl ABLall ad i (4) Jsaall maass .and Young.,2007)
(Amer,2018) 4l Jua 5i Lo oo (355 geilidl 13 5 M sil) e 196-0.5%-0.3% <lilia¥ls () sadll ) dise 5 2Ll die

Linilis o Wlaa ¢ 53l 58 Ak oo a8 S5 48Dba ala ) Japsall Jas 1 5l s sy ¢ el LS oy 4l o
e 4l Joa sl o3 Lo e 3 138 5 ¢ (5 yhand) (sl a3 e i) lisall (e SUlE e A0 o cidae sl die ol
il (S5 ) 8l (e G SN ) g ykaadl QU ) <y ddlaly o (Hussein et al., 2019) Jé

Gl IR 4 gima il g 8 2 ga g pe (gt 388 (g plall g U 8 gal) s g e e 3 e o AN B SO ADLA) Al A5 ey
(28) psal CrJAl 38 e odled b Shall cp Al <l Cn Lo Adapy dysine By 8 asa Gt Lt (20 - 10 - 0)
(4) A&, Jsall (p<0.05)¢(p=0.01)

O AT Baa VA (N) 4dlall asd il £ (4) ady J gaad)

Hardness
a3l

28-day 20-day 10-day 0-day dlalaal)
2.2323+0.077 1.8997+0.0344 1.8653+0.1015 1.6532+0.067 KT
2.1798+0.0593 1.9302+0.0595 1.8120+0.0467 1.4894+0.069 0.3% {sadd <)
2.1355+0.0463 1.8504+0.0513 1.7481+0.0267 | 1.4432+0.0128 0.5% (sad <
2.0681+0.0543 1.7532+0.1732 1.7129+0.0391 | 1.4306+0.0286 1% Osadd <)
2.1906+0.0610 1.9069+0.0542 1.8703+0.0786 | 1.5997+0.0293 b Ui Qe Sy

08l Jolad il 2.3

S Sl (L*, a* and b* ) sl lalae paat o3 5l (ulie aladinls 4 o 5 llgtuall oliil e jdlie S0 ol Sis
S Jial b* « pamd¥ L jeaY) a*¢(100-0) e sl Al / g shandl [* (il a8 (5 il (sl Qi Slea plasinly
Banailly U e Ais calae | AL Lplly 5580 ) 5l dpusilly lisal aand sl gl Al il g 58 lllin (S5 A1 G55
LeDleli s claviiall CaS i & Alaal alAl o) gall ol ) uSay 50 ALl 23 ( Kim et al.,1997) %1 oselll Cu ) disal
B3 A S Sl 5 il ) sl Gl il 8 4 il B 5 Al aadil (SiGN test) BoLEY) Jlia) alasinly s (5) B Jsaall e
Lo odlef da jaall ddliaall cl yidll YA (p=0.01-0.05) il galaa s 38 LED (s Lo Ay 4 gina il 5 il ¢ 33
Glaw (Sign Test) aobay) @llial) alaaiuls (6) @) dsaall (e Al alaas L) G L ¥ a* b* a8l G

(p>0.01<0.05) Zaill galaa s 38L&l cp 1% a% b* dasill (e Lo Ansass 4y sine B 5 3
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LS — 2023 (1)16 Adlad) il 4y ) aalf

5_aal)
28day 20day 10day Oday ol
L a B L a b L a b L a b Alalaall
13.75 36.41 60.35 14.54 38.62 58.66 15.81 38.59 55.73 16.17 40.17
61.99+0.09 KTy
+0.18 +0.49 +0.25 +0.11 +0.06 +0.34 +0.08 +0.11 +0.08 +0.04 +0.07
61.22:0.01 12.16 37.65 60.78 13.57 38.17 59.04 14.16 39.11 57.09 15.37 41.00 Qo En
2210,
+0.24 +0.56 +0.30 +0.02 +0.07 +0.18 +0.02 +0.12 +0.16 +0.08 +0.70 | 0.3%ilkaa
62.60 12.20 36.97 61.11 13.66 38.22 60.51 14.21 39.16 57.93 15.72 41.16 Qg Cn
+0.55 +0.17 +0.05 +0.14 +0.36 +0.10 +0.43 +0.20 +0.36 +0.81 +0.04 +0.07 | 0.5%ibaa
o o)
13.35 36.89 59.18 14.27 38.24 57.82 15.33 38.86 55.15 16.43 40.29 .
60.99+0.03 iliaa
+0.16 +0.19 +0.22 +0.29 +0.02 +0.18 +0.21 +0.34 +0.12 +0.31 +0.13 1%
0
60.2550.0 13.23 36.13 58.10 14.81 39.15 57.28 15.25 37.19 55.30 16.38 40.19 Qg Cn
.25+0.04
+0.03 | +0.10 | +0.10 +0.23 +0.12 | +0.06 | +0.07 | +0.06 | +0.20 | #0.11 | +0.20 il
O AT Baa A el sl cll (sl (b il 1 (6) pd) Jgand)
fniy
28day 20day 10day Oday ol
L a B L A b L a b L a b Aalaal
76.98 -0.43 23.51 75.38 0.85 24.27 73.90 1.09 25.15 1.30 26.96 .
73.55+0.17 b
+0.06 +0.21 +0.43 +0.41 +0.01 +0.07 +0.37 | #0.03 +0.17 +0.08 | +0.01
76.26 0.52 22.36 76.48 0.62 23.41 74.38 1.30 24.84 23.4340.43 1.35 26.11 Qg &y
430,
+0.34 +0.02 +0.41 +0.22 +0.40 +0.26 +0.05 | £0.02 +0.16 +0.02 | +£0.11 | 0.3%<iliaa
76.99 0.40 20.75 75.11 0.57 21.33 75.13 1.12 24.16 24.3040.07 1.10 24.21 Qg
.30+0.
+0.015 +0.02 +0.38 +0.10 +0.03 +0.18 +0.12 | +0.08 +0.24 +0.12 | £0.005 | 0.5%iliaa
Osad &)
77.90 -0.41 21.44 75.90 0.45 21.86 74.95 0.94 22.42 1.26 23.63 .
74.15+0.09 il
+0.07 +0.22 +0.37 +0.08 +0.05 +0.45 +0.66 | #0.07 +0.38 +0.03 | +0.19 1%
0
75.74 0.45 20.81 73.26 0.755 22.04 71.60 1.23 23.78 69.5040.40 1.28 25.27 Qoad <)
.59+0.
+0.17 +0.04 | +054 | +0.16 | +0.05 | +0.12 | +0.07 | +0.02 | +0.09 +0.06 | +0.11 sk

sl g Sl Judall) il 3

1) pandill Apal) L S £ il (any 3539 (8 RS @il 1.3

Gy ) Al ye oL g Apile Y1 AREAN L) A8IS (L el i Sy g ¢l eI Lpnsall |y iS00 g g (g1 dandl
(7) & dsaall sl jall da o plis )|
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Al 8 A paal) LS o RS il 1(7) a Jgaad)

Zero-day

Salmonella spp Escherichia coli Staphylococcus aureus <™ alaal)

- - - KTyt

- - - 0.3% Osad <)

- - - 0.5% Osad )

- - - 1% Gsad <)

- - - b Gy Osad @)

.(no bacteria growth) (<5 s 2sa a2 (<)

1) 9 LAl alal) daait) 2.3

s 4l gl o pedal ¢ o 3al B 5 Aled s Al drans OS5 e aieail) aay 0 5 Aglay 8 L S alal) slasil o g o
O oo daxill a8 sl OS5 ¢ 3l e Y g sl s i) aen (& O penione A ekt Al Gl oy A5 Ay
Al Ao b 4K Gl astiuall seds ey WhaaY V1 g sanl) 8 (8) Jsaall aalall Ll Gy saal) Sl Gl
il S 8 2 Sl Sl jeninall ) seda oy D ¢ g1 Lab G 3ail) 55 YA a5 IS ) 5L il (1%107)
S g ) a5 S gai gl Baadl Al 0.3% w3l e A S8 aladial die JSY) g sl B ((2%102) adaud)
SESs sai (sl el ol Cuny ¢ 2%10% Gl ¢ gl ia LS seda al ) gal 0,506 Al aladiul e 5 « 1%107
Sl Jaall pmsiad 8 Allad iae |y 3 (g Alaall G805 gaen ¢ A g sl s 106 Aoy Sy ) Al e
& Gl sis (Khaki et al.,2012) aiul 2 8 4d) Jeasi Lo ge 4dbihy Le 1385 Adlail) 3ol Lidaa <y 1) 38 53 ol LalS
o iy Dl Saall axe Galiasl Gl s i3l 3 55 83l B ala 3 4y shaall gy 3l Alled (L (Soni and Soni ,2014)
dall Sl gai e a0 JS0 aiay g Llle il g jSaall dliaall Sl 8 LK ey 5553 LalSd (g shaall 35S
o5 Jsaall (ge Jaiall (8 YUad 158 5 065 (5 S anill i o 3l Allad a5 3 835 o s Vg Addal)
iy 8 ellia S L ¢(p=0.000) &y Gl g ) JA 2alal) die 8 daaly 4y gina Clig 8 25as (i (8)
(p=0.001) S5 J5¥1 g s} 0o Lo Ll Ao (8 A i &y ine
il g5 elllin CulS Laig Gl g A & gaal) G La 4y gine li g 8 lllia (S50 0.3% Aty O salll cy iy Wl -
Ll s Callill & and) G Le Ao gile A gina
s Gl £ a1 G e Aaas s 4 gine i 8 elllin <ulS 0,500 Gsadll cu)y -
CAgsine iy pdllia (K51100 Osalll Cuy -
clig 8 elllia S Lty «Callilly S g sal) Lo Ao gie dygine iy Gl il adas (B ey -
Azl 5 4y sine il 5 58 aol g Gl & and) 8 Calas Laiy ¢ Callil) 5 BN & sand) G Lo Aaial 5 4 i

:Statistical crossed sectional Likas) dulaiall dmdaial) 4a) jul)
S gl G A U g ) (B Gsadll cu) e s LAl Glie O e dygine clish A s (K5 G

Cllil) & o) b Adliall Canilly & ganll) ) Clne 5 3Ll e (g Le daual 5 4 sine iy 5 Slllia kS Ly (p>0.05)
.(p=0.000) 4y 3l clilay) culie 5 38 Lal Cilie (o Lo Tas sl s Ay gine il 5 8 s Cum g (p=0.0001)
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Al 5 jadl A sic ) Jada 5o A A0S 4 5g) Ly S dlae B ¢ gaalll 8 5 ABL) L8l (8) By Jgandl

(CTu/g) 4 5 LS alal) Slaadl
& g saa) G £ gaudy) AN £ gau) Jda¥) £ sau) O Ay | el
Alalaall
@11%102 @7%10? (b) 3%10? N) 1%10? - Ky
(B)4*102 ®)9*1 2 (N)1 %1 (12 ) i O &
4*10 2*10 1*10 0.3%
(b)g%102 (b)y#1 (2 i i ) Qs )
3*10 2*10 0.5%
N)1*102 - - - - 190 g <)
(a)6*102 (b)4*102 (b)2*102 _ _ U':"‘J CJJ‘“:‘S )
g.uhu

((N) Ao 5ie 4 sina Cli g 48 (1) ~Aaal 5 4y sine 5 8 2(@) chibiaall dia 31 IBA L S Sland (s il 5 58 Sl ga ) Caeadii)
Agsiaa iy foa g

s oshdlly Hiledll alal) daadl) 3.3

ddla) of Load s V1 g sau¥1 s 0 a3l By (g JS 3 lie S pai (g 3laale pre (9) Jsaall b Al ) a3
Saed gy A alal Ay &l Laiall 320 DA Giall seda 5alE 1) ool 106 Adla) daiy AU Y Gsadll 538 Cy
& s (g Aglay adand) il Ay ) janiase sad laa gy ¢ il e 9%102 ¢ 5%102, « 3*102 Lead lacY) il paninne
Liall A J8 g sl e Gindl sai WhaaY (¢ sall) Gy e 0.5% 5 0.3% A8y Apess il Aigall Ll S

Gl ;b LS culSs Ll s o) Laiall sae JMS [ shill s iledl) slae apdi b il s 1(9) A Jsanl) (e
las szl g 4 giae il 5 6 lllia CulS Ly «(p=0.0001) il 5 J5Y) & s Lo Ao gia 4y gima <l 8 il 20 L)
Osalll uy - (p=0.001) &)l il & 50V G Le Al s 4 gina Cilis a5 (p=0.000) @l ls S g sl Gn e
Lo fas daial g 4 gine il 5 5 @lllia S Loy (p=0.0001) Callill s (SE & sanl) (p Le Adass sie 4y sine <l 5 58 0.3%
<43 - (p=0.0001) &My M g sl s La Ao sie i b lllin iS5 (p=0.0001) & M5 S & suuad) O
il adas () Osad S - (p=0.0001) @l s Gl g san) G La Ao gia g sina il 8 lllia ilS 0.59% () saill
&IN5 S & sl G Le il 5 Ay @lllia (S5 al5 (p=0.0001) il SE & sanl) 8 dlass gia Gy ina CilE 5 58 clllia
(p=0.0001 ) &l 5 S & gD (s Adaus g 4y sina 2l 5 58 Allia 2S5 (p>0.0005 )

:Statistical crossed sectional bibaa! Adlaiall dlaial) 4 jal)

(p=0.0001) 252 5 Led Calimall izl 288 5 20 Lal Ciliie G Lo Tan Aaial g 4y sine <l 5 Ja lllia i€

daaal) 5 jaldl Ay o die Sl Bda Baa JIA ghillg yiladd) dlae] B ¢y gailll a8 ey j A8l Ll 1(9) A Jgand)

cfu/g shilly ALedll alal) 3)ael)
& =14 g x ; ‘ < o O
& £ sl Gl £ ) Ll E s Js¥) & g ALl Al ALalsall
@9g*102 @5*10?2 (0)3%1 (2 wls
@5%10?2 ®3%10? (N1 *102 - - 0.3% Csad <)
(b)3*102 (N)1*102 _ - - 0.5% Ogadd <
N)9*12 - - - - 1% Osad <
(a)2*102 (b)4*102 (b)2*102 _ - U':‘"J C’J“:‘j ‘;“..J.
gaku

2(N) -Adass sie 4y sina i 5 1(D)- Aaial 5 4 sine i 5 1(@) cAabiaall dia 31 JA L O dlaxd (5 ) Saaadl ) ga ) Coadiiia)
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mark able (i Gl 5) Gadi e & sine cliyh @lllia of Hsladlly ileall aladl slaxill o Y as oVl zaall Jsaall e
.(p<0.0001) 4,2l aralaa s LA de gaae 0 W significance

clalisiuy)

A gall bl 2 e il s Saall 3aliine Allad ¢ sadlll 38y el -
o @ sind U il s i) die o pH Rady s 8 A1 Bl aly cpadll 558 A pH ad b Ll Laliasl -
DA 4y () salll
(oAl 5 Alda il asead Ailall Aledll A 8 eyl -
sl aaad 3l an LS 5 Ll 8 5oLy 5 dan 51 AL Rgns 4l JE ADUa a8 106 0 sealll ) N R il -
ABiall s 58 dlda ¢ guall SIS (o jat 5 Bl A8AS a3 pe S (] (Al pad Gipn -

a5l S 53 el e RlAIY) 3L 3l e g daall ) aladinly ) shadll g jiledd) o L SO IS slaadl) aleds) -
Gila yiSal)

_@)y‘gzﬁﬂuagmagmﬁwﬁ@muhwjngs‘\ﬂc_a\:uz..ul\)ﬁaﬁj@u&ﬁdpauju\ﬁ} -
A S alaee o Bliall s ) jall du jed ()50 A8 Y ae dmanS 432 Y1 b oy 3 Gl Adbia LS aladiin) Gadal -
AiSae sy skl Gl 50 ga o Laliall 33 81 ye ddlef aladiul Gula -

SSY) acadl a3 ) Al ol gl sl 33l el Bad) 5 gl i) ol pial (g ykaal) 3 Al Gk -
LSS & hall

el el

Ay phall 3l (5 bl el S i Al (2013) Al ey ol Alial) (i ol Ly -
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Abstract

This study was conducted with the aim of comparing the effect of different colors of lighting on the
productive performance of broilers. In the experiment, 300 broilers from Hybrid Ross were used,
randomly distributed, at the age of one day, within five different treatments only, according to the
color of the lamps used (green ¢, blue g , mix of blue and green, mix @ + ) , White w, yellow v), with
60 chicks per treatment, one treatment divided into three replicates. The results showed that there was
a significant effect of lighting color on productivity of birds. The mixture of blue LED with green T wix
exceeded that of other factors in the average feed consumption, and the average food conversion that
was reflected in the improvement of the average live weight, in addition to the decrease in the
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mortality ratio, recorded in birds. Prone to Tg blue and green LED lighting Tg are fairly close results,
while the lowest feed consumption and highest mortality rates were for birds exposed to yellow Ty
(tungsten) and white Tw (fluorescent). The above shows that the use of LED color lights has improved
production standards and reduced the consumption of electrical energy needed to light farm sheds,
giving the combination of blue and green lighting results.

Keywords: Lighting Color, Productivity indicators, LED lights, Broilers

-

Aadiall

> ool Al s J\ﬂ\.&:)ﬂ'&)ﬁd%cjj)ﬂ\écM@\M\Eghb}ﬂhﬁb&ﬁ@?@\)ﬂ\L’JAJ,}J:J\QS;.;
3 yaieall (e A il g 68 paiual) elial) Leie Aaliak selia) Aalaty saac i giu Mia | galall Cuacad] 28 ¢yl Y] daglia g
o8 e G G’d\ bl Hall @l e Jal8 2ae Oi ¥l ¢(2019<Pandey) alall Dlginl Jara 330 ) g (23L : 1D)
et b5 dagalall Caglall e ddlide selial Cag oyl & Hedall 55 DI Y 3 ¢ shall LieDle sae s didadl) selay)
035 )5 ZUlKifli) Qs ledania (Al 4 saall 3 yiall A8LaYls ¢ o sall Jshall 5 ¢o gucall AUS iy 20 Sl e ) spball
Oe waalld ¢ salall Cpe Gl ClS () Glasaldly 335 g Ayl el 2330 Slal duacass o8l 5l 8 selal) 528 5 (1998
Aald e Lo sl Hgdall dal)y o) Vg e gl 5ok cldhin (e V) aall i85 galsall s Ao ) alaiy i)
AeaY) e ) A s il selall ga) cllay bl s3] duilia selia) (5 SIS W1y ((welfare) skl
Cilasall ) pnih ) Apilaline s Sl s gal) 0o gy Cisha (e e sl iinrs (2016 33 Senaratna)
5 Hakan) alshll s sally cand jaa¥ly JE 5 Sial) L o)y il (35315 ind¥) iy 5 sl

.(2005 <Ali

VA (e ol g galall 550k 3 saS 5l Lds oal sall &l e Ld (e 5oy JSUie s (e Belial) e
Clagly claljn @llia g il e 5 il JS0 Lall GKH sl 550 4 sy A8l ulal jaan ¢ galld syl
8385 08l i A (2019 <Pandey) sl zlad 8 5aSl o il @l g coalsall ZU) Jiae 8 ¢ gl o Las dude
sl gl by Cpall s abaall ISl ki clly (8 Ly ) sadall A0S hdl 5 doa sl 5 58l il sall (e el A ¢ suall
& Jall) oSl (o ) (2019) Pandey _bils «(2016 335 Maurya ¢2007 3]s Kristensen) s siall sbal
Cony daiih selial zeali yy aladid die g ¢ plall e g (JV) dele 24 1 PA Laad s € I gllas ¢ sl 308
Sk g b opaill Gia) md¥) e gl O Cpdy 3 s sall i DU alY) sl (e 5ol A glaal) seliaY) Cilelu b 5
(1999 <35 35 ROZENDOIM) Gesnidll sae (i Juadl) 5o (3,5 ) ¢ guall pracal A3 A al) (& Laiy ¢ bl jee (10
OsS (Sl il oY éllyg caall g all) el A Ol e sl ai e daal) alas) Qe ¢ <0 Gl
05V (RlATY (535 Lae A8 oy 334 ) ) ALY 3008 3elial) 4 € JSE dla g DUl oL Jan Liaddiie

(2019 3> )5 Pandey ¢2005 ¢« 5> )5 Rahimi)

el Ly (2000 03235 Kliger) desaiudl muloadll g 5ig 43sly ¢ guall 5235 selia¥) el s G A8Dle 35m 5 8 LS
gl b ulall g 5l Sleal) o SIS g ¢ gail) Lyl ) 5% g siall s el ¢ guall aladial of colud jall (caxy
Balabel ¢ 2009 <335 Blatchford) W& syl 1Y) julee aal o Hghll oall awall 555 48 2 3
ol e (2007 03235 Campo) laleay) ge alilil) e 5080 a3 Jig of o geall (Sary «(2017 o3k
Dsshall g iy oAl (s siee Cadat i alaedl Gy 8 Ly Sl cllaiuy) Bl Sy gleall B bl
198 ety 5 el Tand MG avall )55 A 8elial) dalail 18l 530 33 (8 13 (2005 <Rogers s Dharmaretnam)
anad 4350 3ol 8 555 bl (e G ABDally (Ad g peaalls ASlGhual) AELY 3 el b yw il YA e

.(2000 ¢>3% 35 Boon) Lkl
121 a5 a8 ¢y sadal) el & 5555 Aagh dal se 52l g oy lll Jie o sually il 5 23l 331k o (2013) Rouge iic!
Suiadl adlad ST Sy e (26 ) 1 ) sl sae (e 5uSaall Bl YA k) e guall il ciad ) glall aliy)
s gl i olall AalisY) 52050 Cdas ol ety camaall 503 3205 ) sal lldy ccidlmall saiy (5 fine siaall (y 50 n )
ie sane ) 3 43 (2009) 252 55 Karakaya STs dess (49 G 27) sl jee 0o 5oalidl 55l O3 5 5Y)

30



The Arab Journal for Arid Environments 16 (1) 2023 — ACSAD alusi — 2023 (1)16 48l il 4 al) Adaall

) ¢ gaall anisan) giall e sanall ge 4 aally 1G5 (GL0Y) - i) ¢ sl e cand jillaall b aall) #las
cnd llasll g ) elall gal 17 asdl 8 AoV cilS s aadl) lliae [l cilul (2018) Fernandes Jas 385 ¢galall
(e = () ¢ sl (g gm he cind Ban gl salally &5yl o(3,0Y) — V) ¢ saall (e m 3

Lo shie gaadat IS (e a5 (75Dl aalll Zlas Ao ) & ) ja 85 ,S0A 5 B Callud aladial 6 2l )l o2a Dl
O RSl dal ) e o guall e ol aadiudy il 8 Adlall 5oLl culd ol Y1 samiall muliadl) (e Aa A s
Dsshall byl oY) 8l 5 ey Lays cdaal) 5oy callsl ae Ladilai s £l Lpallall Ela¥) e alaie YL @lld 5 ¢ gilall
ssl) ) Caaa 1A (RiSae QS AL g Apaliatl (531 ks

‘C}’)sﬂ 3.\;\.\.\}1\ g_\\)iﬁjd\ @ (ua.u\ ‘)M\ ‘d)ﬁ“} )4;\}“ U:\.\jm (e @JA sé))\ c)m\) EGLA.A;Y\ U}S ):\SU (»;;\:133
LAY (g saall Al pa ) Al ) salall aall ALY ooV s e sagll Als e A W) Belial) (5 aaig
35N LED a mesiaay a5l & )l e 8 deniiudl) i) dpalall mpbaall Jlasiay

Al jh g Euanl) 3) ga

O 23 LU Gl 9 gy a5l 5l JDUA AET Ailaal ki) Adal) Ailaia 8 sl Calad) gas) 8 Cuad)
22019 sl

26500 \giabue ol’-d‘ il galll (e balan 8 Bl B laS e A e Ale N i 18 plial) g g dile ) Uil
oV Lapai 255 2 40 Aalines 5 il (o pah 321 5 3] 05 alaal) 213 Al el ey AT 85 2 2.7 el
LWy and 0S5 Ale A8y Alales JS e alall Belia) (5 e Lliall A e Sal s ddalu g (Dlalas) alusdl dised
a3y 3 pdaall 45 8 ce w20 plii ) Lo 48 JS L selia) 508 Cand 5 sl pli ) e uliadl) cile 5 (cile sl
300 a3l 4 ?M\J ‘D|g|ta| Lux Meter 4 sh il Auuiy 5 ) jall Aa jag seliall 328 (bl Alaaiul) daeia e
e ued Gana psr s Wil sde leasall Cie g5 cam ens Juasall pas (355 & ((ROSS) conedl (0 Lagoa

ddsaadl i ellhg ce guall (5 s ddlis

dandiall ¢ gaall Badi g lasall g cilalaal) aae ] Jgand)

SRl sk | & _\j"“”“’ﬂ' JS‘A';‘” ) 2% | sl 3 syl ¢ys) lalaal)
v

24 20 3 60 _paal To

24 20 3 60 Gl Ts

28 20 3 60 (@) Twix

radl e B
65 20 3 60 sl Ty
50 20 3 60 (Uanl) 2aLall Twicontrol)

ee i sidall cpedd dalee @ paial 5 cla JSE e daiiak g o ala il GO e dy aill lana cudd Akl
Slalaa¥l @iy gl g Al (e Audlall 2l (g gind g cAole N 3 58 A adiall )l QUas 2 Jsaall o L 545
J}#\)&&\fﬂj‘)ﬁﬂ@bﬂ\

Ao 11 5 48 JOA ddlal) Laldl) (g giaa g aial) Apdcil) a3 2 J gand)

&S /8 & Ll (5 gina %% A& ¢y g ) dpuid s [oshal) e
2852 21.1 14 -1
2970 20.1 35-15
3025 18.3 45 -36

31




The Arab Journal for Arid Environments 16 (1) 2023 — ACSAD alusi — 2023 (1)16 48l il 4 al) Adaall

Al 8 i) 1) gl ali ) 35 lall ad 1 il gl) anal gald )

o 5Y) oy sk s il 3 ey il 553 Jsha lld s dilinall COlladll 3 selall apend Aiiial 5 0¥ 5 dle I i
) 5 patuse bl ) el (e Gl oY) (e sd) DS AdlA) e saaall 8 salall aen Caa e LS caal 5 3yl
Glelis gy pualall & 5l A Cilela S0 5305 qal il 5 Gl e gl ODA (pie L 3l Selial) o o3 o3 o1 gl s
oY g sl DA

L aaad (3 a9 A g jall &l i gall

Gl (Alelas U8 (o Lo sy 288U golal) 3ae) £ jaa  Jlls ¢ S S (po Lo g 48 ) alall dae slias) i 35988 Ay -1
Lasa 45 en Leiled s s A a5 58 4 Ga

L5 (45¢35¢28:21¢14¢7¢1) ysshall yae (pe ALl

S sl vie @llyy kg yaill 5 58 JulS)s &g yand) Jalyall (pe Al ye JS 3 Calall gl Jine oo 5 siial) gl -3
gl Tans gia Clon a8 (o5 el jall Aled (B Adiiall Calall 20aS 05 5 Ala jall JOA Al ilal) S 55 48 s ) S
) B3l Calal) (pa aal gl pulal

b (Al ) I3 ATl (L) 1)

= A ) S Calall (e yalall g Jass sia

b (Alaall J3s gl aoe T i)
(A0 A5l (8 5 2 5l 3 58 JalSy A panll el (e il e JS 3y S IS a2y gl alas -4

= I3 Jypadl Jalas

21 LLUZ g =, Ty 5
(t)_J_ﬂ_LJ_r_ S B .ﬂ.u._f_n.'n

A A8l (a5 Lo gy 45 yamy lld 5 Aaliall e gamall 0l S (o ) S ISy sada die ajban o3 (PN 3 ALEY) aadl-5

(sl des —:.L.i.I}F}. )t;m -«__x(_)u_,,u besie PR
10 A3l b sl 2168 xedde QL aac T

(s g ) e g Aeaiuall Rl mabiadll Qi LED 3 zeboasl BslaiBV] (g saall Gl o3 1 0ba®Y) (g gaal) -6
5 5al) (LED) eslomes ¢y sm 8 ol sl ) 3 (8 aladis¥) Aailal ((pfinnal) Al pepliaall ¢y 4554 <y AT Gua
2,500 Leiabioe &lis il 5 i sl Lgsd a3l Ainall 8 sl s gz 58 JOS Alional) 28U € ZIS dlin ilee 3 6L
A0 Alslaall JYA (e (Liaal) i laluae 45 e g ginds
Ble 5558 x o sl Jandill el sae x al y/deUin) x 5 pdan/mybiaal) 23e = dinvall Al A8Ual) S A4S
(el

o il gl AL ecSlabaall Ll ) JelSD ) giall apanaill alaialy dpaill cilily Jad S5 s ilany) Julasl)
.Gen stat Sbasy! Jalasl) gl aladiuly (590 4 gina (5 gia e O el

MUAS\J cal:u.“

1@ s milis - 1

e sal (35l Ay alinil Al IS5 < T s Tivtix rillabaal) sl die (358 Al & Jaad by 3 saall 0 eaia st
o525 Firouzi 4l JLal e e 5 1385 Ty 5 Ty Cntilebaall a5l el (35800 2 e 458l T Alalaall
Ol A s kal 5all (2009) o352 s Ghuffar g iy LS 488U ) plall sxe QU 8 550 jud¥) ¢ il o I (2014)
0 (8 Bk 5 dpe Ll LlainV) auadl AdLaYUy ) splall Lmniall Allall & sl JS i ¢ suiall ()

32



The Arab Journal for Arid Environments 16 (1) 2023 — ACSAD Slesi — 2023 (1)16 Aol cllill 4y al) Aaall

B lalaal)  galal (3 odll) duud g 235 3 J gaadl)

Tw(control) Ty Tmix | Ts T <Blalaal)
3 4 0 0 1 4231 | galal) 2ae
5 6.7 00 | 00| 166 CART L
40 - 28 -14 37-33-23-17 - - 25 ags R ulal) jas

te™ Qg Ja gie milii - 2

o3 Aysien (a8 Al i 0 ol (Ll IS AR Gle ganall & all sl Dangie ol 4 dsanll e i

(0.05 >P) 4y sixa (358 35m s Lan sl pand) 2 e (K1 ¢all 7 seny & 5al e S0 ¢ 50 Al 3 ¢(0.05<P) e sanal)
Belialll g il Lo lld g calias & yaad) Ala yall o i3 ) AtV ] iS5y gudall & janl) Ala el o [ salall 551 oy
Al A dll Hplall (55 (& Aaal g 53l Jaag) 3 cdaal y s A sl Alaiu¥) @iy Lag 15 jee ey derdiug)
g3 A el sahall o) Ayl g (b el (s T sih s 8¢5 Y1 COlalaall e A Al Ty 3eluaY)
5 £(2680) Tw ebanlls Ty eljimall seliadl dajrall ol ()5 bassia S Lain §(2861.7) Tix sslay!
¢l padll seliadl da pedl) ) saball s T el 3 Beliadll duza ol ) suall ()35 Jaws e IS (s (8 ¢ M 53 e §(2708.4)
34l 15,83 3 ¢(2012) 03555 Ca0 s 2 o i) oda il iy ¢ IS (e §(2770) 5 £(2805) L e i L i T
Lsi ol 5 cpmals eal) s gaall Cuca i Al sadall qe 45 )Eally jumd¥ 5 (35Y) 6 suall Cum jat il sadall 55905
¢l yaall 3elay) Ao gana 8 4o CulS lae )4 Bagaae IS a5, ¢ sl de sene & ghll AS ag
Gmad 33V sl b Bela) it geball Be 5 o ) (2012) 535335 Zhang 4dl) dea st e ae Ll G5 celianll
& 830 ) Tmix Aalaall Hgada ol all 0350 33L 5 (B call (5320 35 canlll Zlan ool alall sailly jaall EBlae aaa
Sl sl i) LS AU At sl Aaws sia ol umdl) g i) seliadl A el ) salall (o) Baliaal) sluaY) L)
eyl b () S eal) e pall cumye ) Gl e ST G s ol 35501 i il mylias ¢ gl Cuaye
G SY) sl b OBl gad Jaad 50V s sl O Gan (8 S G b Ol s 504 b aalud sl
qie ad slall ghall gal CilSy 21 A asll (Bl cOlae huaad Giluld clal 8 4l (2008) 25355 Cao
(02! a1 5elia¥) (e gz e cond 3L pall ) sadally 46 jlia ST (G 5Y) - puadY)) ¢ sual)

(8) (bas2 45) s fin a gy e (e CSlaladal) aran gabal Al (5l Jamgia 4 Jgand)

D lalaall
TW(controI) TY TMix TB TG ps /”#‘ s
40.7° 40° 40.4° 40° 40.7 2 1
416.4° 411.4¢ 4347 416.7° 425.7° 15
2084.41 2053.4¢ 2232.4% 2187.4° 2154.7°¢ 36
2708.4¢ 2680¢ 2861.7% 2805 ° 2770°¢ 45
55.67 LSD g5
3.0 CV%
0.001 p-value

0,05 & sina (5 sinsa e Clabaall (A sina B 5 58 55 oo ) ABLiall eIl ¢

33




The Arab Journal for Arid Environments 16 (1) 2023 — ACSAD alusi — 2023 (1)16 48l il 4 al) Adaall

silad) Mgt Ja gia il - 3

Spmsan gl janll a2 w81 e anll Ales b ABA Sllal) (L sine (358 llin (S Wl il B Jpanll e Jaad
5oLl s ho Alelas ) sala i i 3] ccilal) Mgl e sulall JUE) Cam (0 56LaY) 8 dadiosal ) IV g A sine (3550
Lass 45 0m nill s (B Leoal ) salall gl Lo sia Jaay 5 s AY) CBlabaall 46 e Calall &Pginl & Tivix
JE S el ecilall Jglil ) golall e (ppuan (8 Craalis 38 Ty seba¥) e gk o 5w L e ¢(4895) Sl
Dginsl o sia G 5 o(Ctias 5y shall) Ty slimall 5 (Ot iill) Ty o) jtaall seladl dm jaall ) galall gl Cilall gLy Lo
b (2012) o35 Jiang 4 L3 Lo o Aul il ol il il 5 sl e ¢(4755) 5 §(4733) Lshall ilad)
Ljlaa ool el Julls cadle W) @lginl b S Ll Al (G0N -Ps‘y\) sl g e il aalll zlan e
aalll zlas die Cadle W) @llginl (& sl Ll 355V 5 a6 guall (IS (Al A 0 caua g Al mubiad) ¢ guay
3. o (2009) Ravindran s Son sl j» @Sl @lliS 5 (2009 <5335 Karakaya) sal! ¢ saally 45 jaall e @lly
3Ll Cagyla it 3L jal) | sadally 45588 ol 50 selial) iyl cand Bl pall S salall ool € IS canla 3 a8 A

o el eliand)

(B) A 5 5 Jals g &y sanl) )l D& a) gl gl Cilal) Dlgis) Janssia 5 Jgand)

S alaal)
T ntr T T e T T
W(control) Y M B G eﬁ/ y | s
556°¢ 5441 57232 551° 562° 14 -1
3140¢ 3137¢ 32622 3229° 3171.4° 35-15
1058° 1052° 10612 1046.7° 1025° 45 - 36
4755°¢ 4733¢ 48952 4826.7° 4758.4°¢ 45 -1
46.34 LSD .05
1.4 CV%
0.001 p-value

0.05 & sina (5 sina ie COMabaall (s &y sina B 5 8 35n 5 o30S ABLN Cajall il *
1B Jygait) Jalaa gilii - 4

) sahall (5133 Jygatll Jalae Joue e ey Adlisal) clabaal) (n Aygine G508 Al 29ns a2 6 Jsaal) (e mml
Te sl seliadll A jaall Hghally Ty sebia¥l guiel dmjmall gudall die Jalaall 13g] (mlidil 25m Jaady
Al (V) 13 G Y) Ty elaandl sela¥ls Ty el otuall eliadl dia jpaall ) salall de game g 43,lally T ) puadll
e selia) 38l Hlall (= i of ) (2012) 25% 5 Mendes 4l JLsl Le ae Giis 138 5 ¢(0.05<P) & sinall aa Joas
5 S0N ae Gy el sl SN Jisal Jelee (8 Ui 550y agad dalse (& Aol 558 Jish 8 iy
D e LRl 35V 6 suall Cum et A bl die e culS Calall Jysad s of (25 3 (2009) Ravindran
Os) can syl gelall gal il saadl Ll 56k (2004) o525 Solangi LaY LS ¢ jaallly Gyl ¢ suall Cua yas
B i) s gaall O (2012) o535 Zhang dwsl s < 35 o333 6 saall st 3L jall ) palally 45 jlie () 6 guall

alal) Jygai A Gl g uall Sllae sad e 3 g el amy lanall gai Jiad) gkl s e A e

34




The Arab Journal for Arid Environments 16 (1) 2023 — ACSAD

Ssshal IS gy satl Jalas Jacsgia 6 g2

alusi — 2023 (1)16 Adlad) il 4y ) aalf

D lalaall
p5/ sgkal) e
TW(controI) TY TMix TB TG

1.48% 1.46° 1.45°¢ 1.46° 1.46° 14 -1
1.88" 1.94% 1.81° 1.82°¢ 1.83° 35-15
1.69% 1.68 2 1.69°% 1.69°% 1.67% 45 - 36
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Detection of Doxycycline and Florfenicol residues in broiler muscles from markets
that sell broiler to the consumer in Latakia— Syria
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(G oll Bl lea

Z sl liae - sS85 5 - Sl oS 50 -~V rAalidal) Cilalgl)
Abstract

Broiler meat is one of the most important sources of popular meat rich in nutrients, which makes its
compatibility with health conditions of great importance. The study aimed to detect the residues of
both Doxycycline and Florfenicol in broiler meat (chest and thigh muscles) to assess the safety of
human consumption of these meats. 192 Random samples of broilers breasts and thighs were collected
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from the markets of Latakia during all months of 2018, and were extracted and analyzed in the
laboratories of the Ministry of Agriculture in Damascus using the high-performance liquid
chromatography technique (HPLC). The results showed that there were high levels of Doxycycline
and Florfenicol in the samples, ranging between 8.58- 433.82 and 5.4- 965.11 pg/kg, and 79.2% of the
samples contained residues of Doxycycline and 62.5% of them as residues of Florfenicol. 29.17 And
37.5% of the total samples exceeded the maximum residues limit (MRL) of Doxycycline and
Florfenicol, respectively. The study recommends that there should be strict control over the antibiotic
content in broiler carcasses before they are put up for human consumption.

Keywords: residues, Doxycycline, Florfenicol, broiler muscles
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Abstract

In order to study the effect of diet in the pre-started stage on the development of morphometric measures
of the gastrointestinal tract and the surface area of nutrient absorption, and its reflection on productive
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yield, this research was conducted on 90 chicks from a heterosexual Ross hybrid at the age of one day.
The chicks were distributed randomly within six treatments according to a complete randomized sector
design. All conditions of care and management were uniform for all birds except for the pre-started
feeding system (48 hours after hatching and before introduction of the starter mixture), Which was as
follows: Group A: (the control) provided it with starter feed directly, while Group B: provided it with
water only for 24 hours, then the starter feed, and Group C: provided her with water only for 48 hours,
and Group D: provided her with a 5% sucrose solution. Group E: provided crushed yellow corn for 48
hours, Group F: provided cornstarch for 48 hours. One bird was randomly selected from each cage at
the age of (2, 7 and 40) days, to determine the morphometric measures of the gastrointestinal tract. The
results showed that the main effect of the diet followed after the hatching stage is in stimulating the
growth and development of the gastrointestinal tract, which improves the response of birds and the
speed of their growth, as the pellet or crushed feed in the pre-started stage had a stimulating effect for
the growth and development of the gut better than the effect of liquid feed. In addition, the results
showed that the largest surface area of internal absorption of the gastrointestinal tract was in group B
birds, and this group at the same time achieved the highest productive yield at the age of marketing with
a non-significant difference compared to the control. A 48-hour water regime negatively affected the
growth and development of the gut at the age of 7 days. The birds were able to compensate for their
growth and increase the surface area of absorption at the age of marketing, but their live weight was
lower (P> 005) compared to the rest of the groups. An effect of sugars, especially starch, was observed
to increase the height of the intestinal villi at the expense of its width and it did not increase the surface
area of absorption. It was also found that the correlation coefficient between the surface area of
absorption of the gastrointestinal tract and the growth velocity of 64% was constant at the age of 7 days
and 40 days.

Keywords: broiler nutrition, villi, surface absorption, pre-started diets.
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dc sane ga dijia D 5 B (i senall die (ggima e Gl «C Ao sanall N (5 gina (3l J8 el sLEN llaall )
il Say g oLy 55 3Ll de sana go gl Jin Lol daagl L1 gaiy ol @l yai) Chellainl F de sanall Wi canlal
W sai i ga (8 el (521 Y1 AL Balall (e JBT (S dpanagd) sl ) odat 8 oLl (3 sannal bl 300 503 o ells
‘abeall Calall Mg xic

Dlgind 5 gaill Ao juu s 4l B3l 305 (Al G550 i xa psr 405 a1 7 e die dpacagl LA Al )l il day e
el GUaiy il o glanall vie diaagl) slEll pamgl) LLiill of Jall (Sa ¢(13-9 Jshaall) calall Jygad Jalaa s alal)
Dskails gai Cania Cannas (S 5 in pumgual) e Cilal) ilaa Ty ity ey 33 318 4y cggalal U L Al ye 6 el K3
) Al o5 Gaaliail Ml 5 cASTguall Calall a8 aliai) ) ool Las eciumias) 3Ll el danal) Wl 5 daningl) 5L
830 il eaialy 5 5 alal) Blginal puun M 50l sl 7 see 2as dpanaghl LN gai puani's g yatll e ganall ) ol aliia
el Sl 58l sl gaill de

Jsb e a] 05 s o5 A AaEN elaad Jshall gaill 3 5l of Al aUadl a4l Jas o1 ¢(4) Jsaall 4y e
e s Al Gle ganall vie OIS 55 S8 () aa 55 88 slaad paliaial) llad e jdie 585 (5 Jsan) duanagl) sLidl)
Olbagl ol 7 jae e (S5 delu 48 jae die 4y jaill e sane (Hb ge 4 lie (5 gina e 3y Dy Cs B Jilud) ¢132
saill Ao s (RliAS) Can ey 138 5 el 48 bl L a8 31 C Ao sanall die S 380 elaa) o ans 1 ()5 dans s B
Ao ganall o2 ) sla aiia 531 sl (0 Wl

Asaagl 3L () 5 Jans sie Can (e e sanall maan Om Aasine e Gt o Laa g e 40 e ey yeal) a5 pa Lagac

leie Jsb asl sy sk
() 288 plaad) Jsha Jau gia (4) 92>

252 40 057 delu 48 we Alalaal)
150.67+11.65 88.42+7.01 54+2.5 A
151.33+28.03 83.67+6.51 42.67+10.3 B
146.33+9.64 78+8.18 45.67+1.3 C
147+17.01 84.33+3.51 47.23+1.6 D
143+2 92.33+3.05 59+2.6 E
156.1+6.03 91.67+6.65 51.67+2.7 F
0.9 0.1 0.22 b

n.s n.s n.s

(P>0.05) & 5ine (358 Lens 23 50 Y 3n) 5l 3 gaall ania JEY) e a5 G jan 38 jidall cildaus siall*
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Slusi — 2023 (2-1)16 Aéladl cllinll 4y al) Aaall

pul/E ek o slaal) (139 dpsd Jan gia (5) J2a

25 40 Y dolu 48 s Alalaal)
0.42+0.05 0.16+0.02a 0.07+0.004 A
0.43+0.04 0.13+0.02b 0.05+0.01 B
0.41+0.03 0.12+0.014b 0.05+0.002 C
0.41+0.05 0.14+0.004ab 0.04+0.003 D
0.4+0.004 0.14+0.008ab 0.06+0.01 E

0.4+0.02 0.16+0.014a 0.06+0.001 F
n.s0.885 0.014 0.119 n.s P

(P>0.05) 4 5ina (358 Leins 3a s Y 2n) 1 3 saal) aim JBY) e 2l 5 o A8 idall cildaws siall
;‘;‘i\ﬁ\ gakaiay) Ghu LLH.U a,.ua.d\ alle 3 ek b

(o Ailite (il Ayanngl) Sl (3 L gha paie (a8 Waoae 5 dy gmall S S (e £ ) ass e (6)s30) e
1l 43l AUl IS 3] g i) sada die ) )5l 5 Apanzagll BLAN ) glaiy gad Ol pige pe A8 g il ClS 5 celanal)
alail Gt il 5 Fs D (yfic senall il die 4y saall 4 30 gl 5l Jaus sie o 3 clglSig 4y saall Clile 5l gl 81 508
Ao sane die A srall ke 3 o L5l (e (5 sine (M el OIS (sLiill) Basae ol (55 S) Adapeny iy S o) s Jah ) 008 59 S
Jsas A (3 U Le s e 8 Uk B paad) cilile Sl sail Ly a3 ST S (3 Jalall o il o ey caalial
Ge A ) a5l el of (¢ giald) aa g Lo cen g Abea o AlLL clS U 000 dagda (e lail) (may ol g S
aaliaial g oliil) ama e aclu 3l Y1 (1967 <Kulka s Marchaim ) osil) ass (e sy e (ia Gazanill 17 a5l
G5 Y Aagill 238 5 ¢y seall CLLE Sl sai Gia e geall jee (e (dY Aol 48 (8 o 5 ySU anal () sy Lae e (S

. (2010)23> 55 Bhanjet 4d) Ja 58 ae

(o iY) Blaall el Jalall lad Tyl ¢ Johall sail) e Gy gnal) cille 30 m my ol L 485 24 5l L oLl allas Lo
) S5 e s Linitie DL a 330 Jalis () o0 (puiil) day 250 522 yac (g 5yl o3a (panin (ST GlID dmy Calall s (g a1y
A i sanall (ila die W ged S i) &y gl e SN of Jaa g1 ¢ aally ) salal) w385 e a5 (1991 053 55 Nitsan
U\ A g Lﬁj‘ s(1995 9oka ) g Un|) @M@@@M\ sda g caalll a.c)mc‘a:u)\.s.a‘_;wﬁc é‘)m\ c.\.a.aijéﬂm\}
Gae OIS 28 4 grall lile 1 (i e il Wl el o lall sl W sl G %6100-25 Aamais 2133y &y gaall ke 51 i)
Ol omSe e o a d 1540 see aie (K15 oLl 7 jee die Cile genall il (e ST aaLal de gens e & gaall clle )
e Ju 138 5 L 48 524 3aal Ladd clall Lagl o8 ) 5 AEMAN 5 40l (e samall die (5 sine JS0y (355 4y grall 42 Sl (1 o
Lle N (e a3 Gl (IS 5 gai (e gadl o Al Caladl o Leidaty el vie Ll (e Caelin & sral) e 51

A szl

Aal) plaal) A Aok adila (e pal 2L 5 (a0) Wi o 9 (ma) dpsrall 48 3 pUES ) Jas g (6) J2>

A gh adaba A 4 grall LS ) 230 s 4 gaall e ) gl )
(/4 5) mm1 (mm) VW (mm) VH Aalaall

252 40 a7 25 40 a7 252 40 257
22.76+1.51b 24.04+2.8c | 0.033+0.01b | 0.035+0.006a | 0.35+0.05¢c | 0.18+0.04 b A
27.37+2.1a 23.97+5.1¢ | 0.056+ 0.02a | 0.022+0.009 bc | 0.3+0.08cd | 0.15+0.03 ¢ B
17.68+1c 31.87+2.1a | 0.056+ 0.02a | 0.0154+ 0.006c | 0.26+0.03d | 0.14+ 0.06¢c C
24.7345.6 ab 20.86+3.1d | 0.022+ 0.01b {0.0239+ 0.0124b| 0.43+0.07 b | 0.23+0.03a D
21.26+1.4b 27.7+3.90 | 0.029+ 0.01b | 0.027+0.012ab | 0.61+0.15a | 0.17+ 0.44bc E
23.91+5.25ab | 25.89+0.06bc | 0.03+0.01b | 0.023+0.065b | 0.35+0.07c | 0.23+0.04a F
0.000 0.00 0.000 0.000 0.000 0.000 P

A gina (58 L an o0 Y aad gl 3 gaall Cpaia JBY) e a5 oy 38 jibal) il giall®

48) A de ganall die 54 ALl 7 sac e A8EA) el gk adaie (e ae ] 84 srall CLLE ) aaed Jas gie ST OIS WS

L5 40 see die Ll Zaluall saa g 8 ST laaae S A jaual S jeal) 138 die G je 5 T gl Lgana o b ¢(slo L

e ganall (B 0o (5 sine G B de gl dic 5 osaad Jan g i OIS 58 L gine By gnal) e S e 3033 At
57
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Laa o) 3y (7 Jsan) A shand ila) ) Aalise (5l s Lpaia s 5 Lee bl (g e 3l mhans Aalie Jaus sl il 3
dc sane die S Ay srall ke U mlas Aalue ST Gl 3 (30 sall) 2882 claall) () 35 dam sl il e dassie il ¢
ol 5 Aay) Il Cile sanall (5 sina (358l (e ae il daa ol LS csalald] g ZEAN 5 4080 Cile sanall o (5 sina (3l 5 caa L)
80 O e s Lee (81 cilS abiaia¥) el dalise 0 W) ¢y saall Al 5 18551 G (e LA A ane o ol 7 ee e
Dl € 5 AN pedaal) Aalisa a ol MLy e 1 (e laea e IS & gaall Ale 31 p i) saly ) 8 <y 5 1)
Cs Bl sanall s die &y gaall ke 3 oa JA sl dalise of Laa o) Gy snl jae die (<05 LAY e gana (0 Ly sina
Bl gmy 13 5 F 5 E opic yanall gn & lia (5 sine (35 Loy 40 s sic 0Ll e gana 00 (5 53e 1 G (3585 D g
a5 Lepal e 311 g i) A 4y gina 3303 2508 D de ganall 3Ll «C 5 B e sanall die 4y gaall e 3l (i je A 4y ina
il pall e jal el bty g ey small e 51y glaiy g b (o gina |yl oald) 8 Le Al je b 3138 oUaill o S5 L
s ¥ Gy (Ml g paliaia¥) mhaw dalie (o a5 Gl OV gaad) lle 1 skt sad et Al ekl 8
A e G ae ST IS5 (a5 4057 sae ie i) Gl Bae 8 Lsina 1l ) Sl o Jaa g WS sl
Sl de sanall s sab s Adlall (aliaie¥) ddlad e Jay 138 dels 24 saal L olal L a8 3 de seadll ie

(9 J522) Gasdll jae e a5 el e panall o3 gl a3 ¢l 55l e L) S

() 8 iy gaill (3a2 9 (2a) 48 3 Aalisa Jau gia (7) g

B iy gall (gas gakos Aaloce
(mm) WC (mm?) AVSA Aalaal)
25 40 ps7 25 40 ps7
0.05+0.03b 0.02620.007b 0.037+0.01ab 0.02+0.006a A
0.096+0.04a 0.038+0.011a 0.06+0.03a 0.01+0.005cd B
0.028+0.01c 0.028+0.004b 0.05+0.03a 0.00730.005d C
0.06+0.01b 0.033+0.01ab 0.03+0.01b 0.017+0.01ab D
0.09+0.004a 0.029+0.01b 0.05+0.02a 0.014+0.006bc E
0.05+0.02b 0.04+0.014a 0.03+0.01b 0.017+0.006ab F
0.000 0.003 0.023 0.000 b
sk % % kk

(P>0.05) Ay sixe (358 lgin 2 59 Y 2al gl 3 gl (pania JBY) e aal 5 oy 38 jidiall s giall

(8 ) pe Aansio gl (o Jas 1 08 5 A58 £laa¥) & I shall adaiall (g an] Jshal Aalall ) dalis 8 Jsandl e sy s
e ganall ae 4 e (5 sina e (Blsall 7 yec dic LA de gana dic Galiaiel ph daluae 580 clS 5 @il Jlaall
s dalis HSH o lan gl Tagy 40 pee die (1 AN 5 AU (yfie samall aa (55t (b5 casdladl 5 Ausal il dxyl
O skl il ae ansie 138 5 LI e (5 5ia Ll (sle Aol 24) Ll de sandll die b an] 4l gh alaial (aliaidl
Gysine e AAL Cle genall G Gadll S Grseill jee die a5 el Cifia de sandll sl o ) (9 522) ()

Jsb o adaiall dals Jau gia g A58 plaa¥) B A sh adalal) (e aa] Jghal AS1a) pdad) dalowe b gia (8) J9a
(2a4) Arasagdl BLRY

292 40 = e T &
Jsb o ahibal) dalsa | Algh ahibe b dalus | Jgh lo adibal) dalia | 4dgh ahaia prhis dalua L E

Zaa A3 8l plaa¥) a1 Zaa A3801) plaay a1
1290.4+528.2b 0.85+0.3hc 439.77+165.8a 0.49+0.17a A
2372+1591.4a 1.49+0.73a 198.25+88.39b 0.24+0.1b B
1205.7+529.3b 0.82+0.34bc 169.85+102.25b 0.22+0.15b C
1125.75+581.5b 0.77+0.38¢ 294.52+165.57b 0.35+0.18ab D
1667.9+627.1ab 1.17+0.44ab 362.6+178.8ab 0.39+0.19ab E
1284.4+736.4b 0.82+0.47bc 399.02+146.5ab 0.44+0.16a F
0.07 0.047 0.00 0.00 p

P>0.05 P<0.05 P<0.05 P<0.05

(P>0.05) & 5ine (358 Lot 2n 50 Y 2n)5l) 3 gaall aia JEYI e a5 Cojan A8 Jidiall cillaw siall
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aliY) & yipall-2

1A Qo skl c

ZaoAl Ada 3 il (g sail allail) ) Jaa o) g ¢ galall Basasi pae (ng e see e Al 50 sk 9 Jsaall mag
Ao sana Ay A desanall (O a1 3 cm paall gai Ao 8ol YA e bz s i) see (e (52Ul Als e B S
o Ll A el Cile e Bl (e sme (s a7 see die a5 el cia (palil) Uaill Ciaad g Ll
de sana Gns lein G ool Cnpal s FSE 5D s B e ganall die all ) sl) (uuni 28 052 21 5 14 ae e 5 Sl g sausY)
é})ﬂﬁ};}h}‘m‘3.&:\..»483&&235;:“\6@&_:&4;‘;“\JJ#\&CWGA}C@}M\LJ caza)mﬁ.lmm\
Aot @y can 215 14 e 2ie 4 il Gle gane (SL jspbal (a1l G54l de senall 0da gadal (sl (54l (o 4 sina
Al LAY 8 5l Las Lagd sad (s ) sulall (3 ol 5 3load) e Llaadl e sl 038 6 Jlicall (S il sine JalS @Dl
Halevy ) <3liaall ) glai 8 aay Lasd acludi g ¢ ubdl) )y tie Jadd Ao puu Lgaluadil 2l 3 A1) 5 ¢ gaall Antiall UL oa
(2000 233 )55

OIS Seall o Gy gl Al e 8 (S5 e ganal) EL o Ul (1531 A 0] B C de senall (lana sai S WS
g sina (34 oS5 Lall de gaa gala ) e sie (e el o (0 T sl iy B e sanall ) oha g el Cle gana

AR/E A G5 ek 2(9) dssx

P% F E D C B A (Pl and) Ads sall
. 453:12 | 45:L7 45517 | 453%23 | 453%23 | 46209 0 ¢ p
. 3L0pe1ae| WAAAELO | 1267429 | 113344 | 144213 | 1671829 | B

b c d bl a
oo1 | MOERS | AO6TERS | 440265 | 363343330 | 457.84500a | T | 14 g
b

0007 |933.3:62.9a 97153115' 941.7+15.3 a [758.9+101.8 b| 974.4+89.1a 102;'211 21 ;

01gs | 15925%601 1576774252 1640£139 | 1436:140 |16533£106.1] 16208329 | o S
' n.s n.s n.s n.s n.s n.s

2175+114.6 | 2245:140.8 | 2300£175 |2066.7+162.7|2341.7+128.3| 2275:100
0.262 B | g
n.s n.s n.s n.s n.s n.s |;:

011 | 2773+1365 2895 7+612n] 3000:x100.6 [2708.3£1453| 3202.3+65.7 |3050.3¢176.9| |

’ n.s S n.s n.s n.s n.s

(P>0.05) 43530 (35,58 w aa sn Y 2l 5l Caall Cpanza JEYI e aal 5 Cayay A4S jiliall cildass siall®

245 5l B3y 31 Jaww gia
4aad Ladaidd ) gulall Alavin) a5 (9) Jsaad) (e Aidie ol8 1 o 5 e sau¥) A ) 0 334 3l daws 5ia (10) Jsaad) eaa sy
Ssire e (Bl Ll de gana vie (ol Als ja (8 ClS 4550l ) s sie e of Baa g 38 cle ganall e diaall
@chjEijB&_ﬂ.c}q;AMJ}JLLL@J}I\BJQJ\MM@M\AL)A@L&\Mﬂ\u\.ﬂ:M\@a&nMjAA
E 5D B Sle sexall ) suha G 45l 5ab 31 Jaw sie (8 (95l CulS Ll de gana die s LaS A5 50k ) (B3aS ol ey

Aasima pe Ll de gana s F s
O sm ol el 138 (S ¢ alil) A e e 5V (e i) (3 C Ao ganall ) gada i 3 ) ) 834 1) it s B ) 8
a5 550 33l 3 Jaws i g C Ao sanall die 45 5 51 5ol 3 Jaws sie 3 (35l CuilS 5 (s AY) e sanall alia A1 laially b ga
i Leaal A 5 ol 8y 3l Jaws s il )5 1 g (pun C A sannall gl ieUaial 5 4 gine Ay 2l Cile ganal) EL sk ie
$sina e Aaidll Gle gana (b s ein (a0 Caaal
S e 138 5 Fygina it e sanall gaan o (5l (S Al 638 3 B e seanall 3 (e a I ¢yl Al yo 3 L
& el il allas 3ady ddasi e (g2l (e Lt )28 0 65 ¢ el (e AU dad jall (8L sad Gy a5 e Glanall 5 )08
A5 o 0 Ji Aoy 48 sadd elall allail Cisiad il C de ganall cuilS Gl czoalll U Lo dls ya
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£ sauil/ /g A3 g 3L 3N Jan gia 1(10) J 9>

P F E D C B A (psll) andt
ol
86.3+7.8 99.4+0.7 81.7+2.3 68+2.5 98.8+7.7 121.143.5 E
0.0 7 R
bc b cd d b a F-
%
313.3£17.5 322.2+2.4 313.3+16.4 250+20.4 313.6+21.9 317.448.1
0.06 a a a b a a 14 q
0.04 488.3+22 505+8.7 501.7+18.3 395.6+47.7 516.7+23.7 522.8+11.4 21 E
' a a a b a a F-
0.46 599.2+47.2 605+5.8 698.3+57.3 676.1+71.6 678.9+16.2 612.8+27.4 28 S
' n.s n.s n.s n.s n.s n.s
0.99 642.5+90.9 668.3+91.8 660+21.8 631.7+31.9 688.3+43.8 655+77.6 35
' n.s n.s n.s n.s n.s n.s %
055 598+1391 650.7+4111.3 | 700+25.4 641.7+95.5 860.6+38.5 | 784.3+165.3 40 ¢
' n.s n.s n.s n.s n.s n.s
0.12 2727.7+136.9 | 2850.7+60.9 | 2955+99.6 2663+146.6 3157466.9 | 3013.3+179.8 0-40 :L
' n.s n.s n.s n.s n.s n.s .
|

(P>0.05) 43530 (35,58 i aa 5o Y 2l 1) Caall (e JEYI e aal 5 Coyany A4S jidiall cildas siall®

1 9alll Aoy b gia @
LA)SJEJ6}43“2.9%339}&5}&%30'@:\}::\)}#‘QQLLL“;M%)M}_(IIJJA.A):\.:\‘)_;:\X‘)}:\MJJ‘:‘.D)MLA\)JM
Ciad el die saill de g CilS LS (e sanall aen (g s de s lof 3alil) de pene Caiia foald) As je 8 4
GO 8 ((F 5 D 0die saaall) Aol 48 L iy S aldas i (D5 C atic sanall) delu 48 3aa) ABLa) 400320 dadaidd
@}hﬁ\ﬁ;ﬂ\uﬁiwub)mﬂcﬁ J}#@AﬂeﬂﬂﬁﬁﬂjcMm\kWJ%mﬂ\%ywéw
(2016 ¢ore) lall Jaia 3 jliall (S il gine CSIgial 5 oudll 3ay Gl 3 (e sl

B ¢S4l &wm‘éjfu.ks} el Lgadli aa W gal Ac jus 3y Ll 3,580 e ganall lana cacllaiul oSl
c&y&&wiih"})d\@uasﬂ\cz\sw‘J).\Ldu.ay:sﬂ]ﬁ;c&bﬁ\&cwé&djmdj&ﬁjﬂcuﬁw
Al Civad )5 B e sanall siha vie saill Ao pu cilS S A gina ye Cle ganall Bl s L (55l Gl
Q#;E\Q:\sﬁm‘y\‘;t\g&jmckb48£§é¢\)§d\‘$)ﬂ‘&ﬁew&~.b$‘;ﬁ\Ea.c}a.;d\)ﬁ.kjca.cu24;w\
Dol (e a2l g gine e 3Ll Cinnal g L jadll Gile sana qien Gn selll Ao Y ane 8 BN & gl
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Slusi — 2023 (2-1)16 Aéladl cllinll 4y al) Aaall

%o saill 48 pau Jana gia 1(11) J 2>

(ps) o
Gyl Al ya ool s e 5ad) Al e e ganal
40 35 28 21 14 7
29.1£5.3 33.643.6 46.6+1.94 70.1%1.4 97.4t1.6b | 113.7455a A
31.1£17 34.5£2.1 51.7+1.7 721224 104.2¢1ab | 104.3%4.3ab B
26.8+3.3 36.1+2 61.64+5.9 70.5+4.5 104.6+4.9ab 85.7+2.5¢ C
26.1£1.01 33.520.6 53.92.6 72.6£1.4 110.4£3.0a | 95.2+2.4hc D
25.4+4.5 34.8+4.3 47.520.07 70.20.8 105.5:0.7a | 104.9+0.5ab E
23.9745.3 34.6+4.6 48.73.9 70.9+3.04 | 108.7t0.3a | 97.1#5.2hc F
0.82 0.992 0.057 0.958 0.043 0.004 p
n.s n.s n.s n.s

. (P>0.05) &y sixe (558 e 2 53 Y 2l gl) 3 saall e JBY) e aa) 5 (o yay 38 i) il giall
slal) Mgt o gia f

ALl de gana die (gl Als ye 3 Cale gLl e f S i) Cile sane 2ie Calall @Dlginl Jav sia (12) Jsaad) oa s
Dseh s Calall gl B S5 {saldl s e B a0 e 2alill de pane cilia 3 ¢ oall (0 shal ae BT e s
G A jauds (Kays B 9 B (e saaall ao (s 5ima e 5 2L Ao sane pe i )lie (g 5ime G5 F 5 D5 C Cle sanall
o S i€ il Ly liaall paill o elae¥l Sy 53 leall Calall SalSaall A1 a JIiS 01 5 (AL 2330
claat) sal Sl o 5 oy I ¢ geall e el 35,50 (i clan peli g e 5k el o LS ccilal
colaa¥) gpai pdail SolSaall Jrdlls i o (Sans ecalia G ga 0o 3 ke el jiall 8,3 0 e el AT Aali ey Cluma
iad oAl Jalse @l o 2S5 138 5 caalill de sana (ge L sine J8 E de ganall ) sl vic dS0cwall Calal) daS cilS 45 Y)
Glaall) AY) Al clilay) s el (e ST AaaS LY Jhanall Lgd Go 23y da ks elaal) sl
L G gl anpaal 5 2 jal) Gl gane paan ke die Clall eDlgiul Gt 288 (G gaill ol s je G Ll (ilinalidll g

Aasie
C i yaadl) b Ui (e 30Tl Calell BaS 3 (5 gine (palidil Jan g] il 538 JDU& ISI) Cilell Dlgial A dic
o5 aengll S aaa aliai) I G35 3o (e oB e samall s 38LAl 4y cheli 48 5aa) 1 ole ol Cuiad 31

U seall s e Jaliall b Crariivd (S1g danagl) L gt 3 adiind 2] 400l bl e hall dals e A jliuall
(S L gai (my gat ol lle gai e jus (B 8 Wby ol (531 eV 585 (2016 ¢ o)

g Ay sine e LA Ae gana s (Fy E 5 D) baiaall g lasaall iy Saall Aadaly Ciniad 3l Cile sanall G (55 ) cailS LS
Bhanja) e (i 138 5 bbb 83l 5 5 dpaniagl) ey 3V 513 magll sl a8 Caals Ay il 5 &y Sl ol sall o 13
Glisine e s ja s e pageall (88 Ml s A8 (e (o geall dals e s ga Gpali (B el WS (2010 o3k
(2016 ¢ o) saill asladiny Jaall us
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Effect of irrigation water salinity and humic acid on some soil properties and yield
characteristics of spinach plant (Spinacia oleracea)
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Abstract

The experiment was carried out in an experimental field in Aghawat region which is located in Deir
Ezzor town. In this research, the spinach (Spinacia oleracea) was studied during the growing season
of 2019. The research aimed to study the effect of salinity on some soil chemical properties and some
productive qualities of spinach plant. Four levels of irrigation water salinity ranged from 0.89 to 6
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dS/m with four different quantities of humic acid 0,1,2,3 g/l were tested. The results showed that
using the irrigation water without any addition of humic acid have resulted in a significant increasing
in soil solution salinity, insignificant decreasing in soil pH, increasing of sodium concentration as well
as reduction in leaf area index and plant height. On the other hand, adding humic acid with saline
irrigation water led to an insignificant decrease in the electrical conductivity values against a slight
decrease in soil pH and a significant increase in the soil organic matter rate and an increase in
dissolved sodium concentration compared to the control. Increasing the amount of humic acid also led
to an increase in plant height, leaf area and dry weight of the shoot and root system.

Key words: Different salinity irrigation water, Humic acid, Electrical conductivity of the soil, Dry
weight of the shoots.
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Agliall Al (o %(80-75) 5 siase e Ay skl A e Aailaall el 5 a5l Alawasall olyally (5 cililae acs
¢ Ao g el EOlaall & H8a IS (e ULl iaias (2020/1/16) gl edonl jall 3 538 dhka § B llaall JS1 gl
AU cale ) ol cadald

solaall g Ay il dilaansl) g 4y 58l (ol 5A) (uliB-2

solyall g Ay il )y gan

(Richards, 1954) 4&; yal a5 jia s )3ells (Mechanical analysis) :&sill (SalSall Jilall yaas

(O wadi alasinly U i (Bulk density) s s Uall 28U s

.(Page et al ,. 1982) diall 2 3 puall Lads ddla| 335k e (CEC) Adalall daall & 508 ;5 g8lSH ol das (ul-
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{(Richards , 1954) &yl & s pH I (el Slea alatinly Laiial) 4y il Aime (aliiis b 2304 1) (pH) oebd

18 5 s 5l ALY (B Slen aladiuly Aaaiall &y i) e Galiiine b a8 (EC,) Al el AUl 4 o G-
.(Richards , 1954) 43, ,k

U sl (e 82313 ApeS ALl 35k (e Al 5SY) Ayl alaialy 2y sucanl) 5Ll a8 o3 1y sacanl) 5Ll A€ LS
(Black, 1965) 52| sll duia geall i Jan g (A4 ) (e 2330 )5 () Apelaill 5 aaall o slaa o gl sl e g S0
{(Nelson, 1982) i al 5 4yalai (0.1) HCL alaainly 5l (g jal AN o 5lSH <l 59 € £ Ll

.(Jackson , 1973) 4a, ,kal lia s (Flame photometer) celll Jlea alasiuly i yad ((Na¥ « K+) i -

Aaeaalls ylealls (Rhoades , 1982) di hal B 5 3 i) a5 S 5l adlS aladiuly ((Cat* (Mg*) i

Jganall s ylaall (Rhoades , 1982) 4 yhal G 5 dalla (0.05) <lpms jilly 5 el 48y ylay o5 :(Ca*™) i

Asenall b lealy (Nelson , 1982) 4yl U 5 dalls (0.01) < S (aany b plaally casi ((HCO3™ «CO57™) -
Jsenall s el (Rhoades , 1982) s yal 1 5 uallai (0.01) duadll <y 3 laally ) 50 el 4y ylay Cadi 3 (CL7) i
Aganall s yleal (Verma , 1987) iy phal (5 dpeldas (1.0) asebdl 2551 U sl aladiuly s pleally &y 1(SO47) -

Ayl e JalalS e aladinly el 5 4paldai (2) @ sl sall 2 ) 51 J sl asadladiuly 4 51 8 Salall s g yull -
.(Black, 1965) & 2,5 WS 5 Keeney sBremner

osh & (Olsen, 1959) 4& ),k sy dallai (0.5) pspdsall DU g S0 Jlae Jleaiuly L5800 & Salall ) sdudl) a8
(i 56882 ) A s J sk e (spectrophotometer) <hy sSulll (aals 5 a s sa¥) il s 5510

plasiuly o a8 (5 ya o (Asallad (1) o gl il J slaay 4 5 Alalaay 4o 31 (o dwadlatinly 4y il 3 AUl o i) 08
. (Page et al .,1982) (& 25 LS5 83,1 ol 44 Hlall covn el Slea

(Richards., 1954) & <83 Al (1 (a8 Aabaal) G35 SAR 22 suall ) il dpas Class i

[nva']

\/-Ca2+ + Mg 2+-
2

SAR =

0y

( Jackson, 1958 ;Page et al ,.1982 ;Black ,. 1965) 2,5 WS oMe slaal) 5 43 yill ) 38 5e Jalas o3 a3l
s g aall Al cldall -3

u.;q}t_}l_\.\j\w&f@@‘ﬁuﬁﬁaj&wm\).&suhiu\;\ﬁwbjﬁébﬁdﬁé(».n c&bﬂ\thﬁ)\

AREA METER 4 ) sl) dalicdll a8 Slea alaaialy 48 ) ol dalical) oloa 3 1(2am) LAL 4850 daliall -

e_'i&_\.b‘)l\ OO a8 aay g Aoy il Bas ol (e Wil glie il Al cudal (&Lu/&) 95‘)..4;]\ &Mu\;ﬁ\ o8 -
oY Adall 8 A Lalae JSI Jamall cran o5 ()50 U cpad ¢ o 72 270 341 a0 il il Caas
Al 5

A (Amond Bas g JS e Wi sdie il duedl) 40 5l ae Ll ) sda a8 (i /) sl g geaall Calal) (3501 -
Aol 24 5000 1 e 162 b izl Canain s Wnany 5 L A0l g gl (3580 01 5 Al slally il 5 il ) colis o3

69



The Arab Journal for Arid Environments 16 (1) 2023 — ACSAD

LS — 2023 (1)16 Adlad) il 4y ) Ul

GAD () il Wy Jail e 4 5 (elST JAI Cinim g a5 gm Caa () 2 Leldnl pde g Lgdlia (5l
ol g saaall Cilall o) o)) il Liasg 5 ¢ ) sl @l (pad s 00 72-70 301 da o o aiadl AL <))
diae 8 A0l oSl ALY Al ldaall Ley & jad g doi y jaal) O llaall &l ) HSa (e Al 3 Sl 5 pilie 03RS Gl day
A Jslae (& Cldl o g guall 5 Ay sazanll Balall (e A (5 sima s ¢(PH) A 4l Aa gas A 0 ((ECe) Anndiall 4, 5
e (A ol sl alasiuls Tilean) A5 jaal) el Ay ) ey lla Cand) 385 (e oLgi¥) aay 1 ilany) Jalal)
(1984 «Gomezs Gomez) s %(5) & siws 2ic SD ad sl MSTAT-C Shaal) Judaill zals 3 (33 5k

Ao 330 3 A A0 Ay 5 g Lipasl il Gany 1 Jsaa

g

Ll 3l Lailuadl)

B/ A UL 48USY) %ocskal % calud) % Ja il
1.35 32.3 235 44.2 f
dailassl) (ailadl)
o 5l Jalutl) A
cacos % ) (CEC). dES/Cr:n IT:I %o 4 paanll 3Ll
L5 8100/ Alsallia
21.45 22.5 1.25 7.74 1.15
| A Hsalla
PO4 NO3 HCO3| CL | SO4 | CO3 | Na K Mg | Ca
7.3 5.6 2.16 | 7.29 | 5.11 - 5.20 | 253.5| 3.35 | 5.80
Alarioaal) 0 olgal ilassl) Jiladl) 2 Jgand)
sl Bas W4 W3 W2 W1 daal)
dS/m 6.0 4.0 2.0 0.89 EC
- 7.60 7.73 7.75 7.65 pH
. . . . CO3~
13.15 11.88 5.81 2.36 HCO3
20.44 15.56 7.78 3.45 CIr
27.14 23.52 11.76 5.22 S04~
JiAsaslla 21.14 17.48 8.74 3.88 Ca++
10.95 11.10 5.55 2.46 Mg++
28.20 22.25 11.11 4.93 Na+
0.24 0.15 0.02 0.02 K+
6.68 431 1.73 1.33 SAR
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A0l A Al oSl AN B 84 sina 80l ) <l (5l olae A sla 8ali 3 ) (3) I (B A gall il (he Sl
2.5 0.89) Al 1S AU I3 elyey Ay 5 yal) C5lalaall 4S/M (4.0452.78 5 1.66 5 1.4) Al 0 ¥ ana ialy 3 chapiial
(3] S ) OB A eg M) olae A sla a5 qe Y o815 W Al o (5 a5 ¢ Vs e dS/M (6.0 54.05

.(Ragab et al , 2008 ¢2003 ¢« slall) 4le Joas Lo po Aniill oda (345 g Alaziusall (5 1) olsal

Al Al gl ABBUN ab B dliagugll (ang @) ol Ao gia .3 Jgaal)

B gia Tonssgl) aan s .
(EC) HA3 HA2 HAL HAO A sha fagle Sy s
124a 1.20 1.24 1.25 1.28 Wi
1.66b 1.60 1.64 1.66 1.74 W2
2.78¢ 271 2.75 2.79 2.83 W3
4.04d 377 3.92 415 434 W4
2.33dbc 2.38¢h 246b | 2.56ab B giall
0.17 W
0.15 HA L.S.D. 0.05%
0.26 WxHA

A S ALY o8 Y sy ) Al oSl AU o (il B (5 gima il L (IS 288 clia gagl) Gianla il sia il Ll
A/ e (352 5 15aba) gsm) Alayl Gl sl die dS/M (2.3352.3852.465 2.56) daxiiall 4 il dbae (aldiual
Gliaa Gpuaad () dlae sagl) pranlay Lgilabes die daudiall 4 jill diimad 400 5o I ABUN o8 (alias) s (5 2 ¢ sl e
A elall Gl 33l o ae by L dalisall 33l ) 5 Ll g Lerpalane 43505 83 55 Ao il oLy (pmand o5 (e 5 430 il 4 3l
s g ol Anslal jaall il (e gl ) (535 Las L sl ey 5L 55 ¢ Ao SU #0LYI S g 4 0
il Leilalea die o lally 3 il Laliia) 2008 504 5 (g olil) 3 3 J glae ot o Slad oy il mdans ) #5eY) S
£2000 ¢ Olalu) 43l Joa 5 Lo o daiill oda 3015, 4 i) Jolae (B ANy Lelan g 40300 jealiall (amy QA 5 &) gaal)
daslal jlall il e Candaill ) (a5 A 5l A pazmall cldladl) 8] (o | saa 5 0030 5 (Ahmad, and Jabeen. 2009
4 ) Apaad A0 S AL an8 8 g 5 olpe A slo g i) Jadail) 80 Lal ¢ il 2 SlaY) pand aie s 5 1) olae
iliiad el s (WIHA3) idalaall (1.20) daid J8 caaly uan S baal) G 4 gina (3508 395 il sl ¢ daniial)

(WAHAD )ilkl=all (4.34)
A pH A gl e g g ) sl die i B 4 Jgaad)
. . i gagd) paea CBlalaa sl da pla il giesa
A pH st HA3 HAZ HAL HAO s
7.712 7.65 7.69 7.74 7.77 w1
7.66™ 7.59 7.63 7.70 7.73 W2
7.58°2 7.49 7.57 7.61 7.68 W3
7.54dbe 7.48 7.52 7.55 7.62 W4
7.559b¢ 7.60° 7.65% 7.70°8 4 pH b gia
0.19 w
0.17 HA L.S.D. 0.05%
0.29 WxHA
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Yo iy 3 (ol bae dasle 53l A Jeliida o B (s st e Lalidd) 3sas (4) s (b el bl el LS
= dS /M (6.054.05 25 0.89) Al eS AL <l olsay Ay g yall laall dS /M (7.5457.585 7,665 7,71) adll
il 8 Jelal) Aobaie #3815 ) (s 0 else m sha 80y 3 Ay il Jelii Aa j a8 (el Cans (5 a5 il
¢ el e Joon Lo o Aatill 028 34555 (2000 ¢clalas) Jaladl olanily & ) Jelin dn 5 6 Loslisi) s 5
ol A8l il Ll cdlasivaall (5 ) olie A sla 33y 3y Cuadall 38 4 il Jelds a0 ) sam 5 03l 5 (2003 ¢ s 51l £2000
3 élia gagll (mala Adlialy A il Jeldida j0 af g sine e (il il < jedal i 4 51 Jeldi a8 Jane 3 clie sl
DBl o I e 3/ (3525 15 Al oy ) A8l il sise die (7,555 7.60 57.655 7.70) adll ¥ane ity
O A sina (3,8 g s il el ((pH) Al Jeliida s (o (5o slse Aaslas | lua sugl) iaala o Ja1a)

(WIHAQ) ilelaall (7.77) &l e e s (WAHAS) dlelaall (7.48) e J8l aaly Cam oSlalal)

Yo A silly & gpuand) Balall daS (B dlia gagl) aan g (s ) ole A g8 U (i 5 J g

. e gigd) (e CBlalra . -
dS/ M el HA3 HA2 | HAL HAO A ohaa fasle Sy
1.307 1.44 1.36 1.23 1.19 w1
1.38° 1.54 1.39 1.39 1.22 W2
1.43% 1.57 1.49 1.44 1.25 W3
1.49° 1.60 1.55 1.45 1.37 W4
1.544cp 1.450 1.38" 1.262 o gial)
0.30 W
0.25 HA L.S.D. 0.05%
0.53 WxHA

e A (s sma a3l 3 g ganall Balall e A 5l (5 sima (8 (5 olae e sl Ly gina 155 2 5m 5 (B) Usan 8 i) o
Calall % (1.49 51.43 5 1.385 1.30) Ao smiand) 3alall (e A0 il (5 sima LS 3] (5 ) olie da ha Ly 3 4 gucand) 30l
Balall (e A S (5 st 30 ) s (s e a8 ¢ M5l e dS /M (654525 0.89) SleS duast Dl slaey A g all
il clie sell (aala oliy o5 (e g o plall oda Jia B oo s gl Taliil) (alesil ) (ol olie da sla 804y ) e 4y guianll
hla w sllae) 8 ot 38 da slall o) ) Adlia) ey gumal) 32l (g B Sl (5 sina (A Bl ) Asanse il 8 J skl Baad 4, i
BTy (A gazanll Balal) 585 8 Aaddtinall o sl gl e g S0 e 6 Jad 2l sISI gl g Gy 4 gudand) 3alall e
Lol ¢y gumal) Balal (e A0 i (5 gima 3205 (A (525 Jane sl As la 330 ) ¢ 53 (2000 ¢lales) 4le Jaan Lo go daiil) 528
Ll A samell Balall A ¢ L ) 3 gy 5 ey guanll Balall 4 il (5 sima 8B 3 g 5 Jan Dl e sagll (aels AL} L
(2014 ) 4l Juasi Lal (38 50 138 5 ¢(5 AT Lali (e A8l LaY) Jalii Baly 315 doali (e ALYl laeS 3305 )
Ol Ll As8al e L) Lol ) g Ayl colaS 850l ) () 3 s A saaed) 5alall 4 i (5 sima 500 30 ()l aST g2
i abaall G A sine (35 8 3 san g gl o jedal il A A gl Balall a8 5 ) elie dn sha g lia sagll sy A

(W4 HA3) dlalaall % (1.60) &l 4ad el s (WIHAQ) dalaall% (1.19) 4 J8) casly Cua

(o I oo all A a3l Y eI o gua sall A e (g alaa Bue il T sina Tl 305 (6) Jsaa (B @l o
350.89) A s el slpall e g (5 1) e sl e il /88l (12,54 58.44 5 4.965 3.69) e 43l Jslae
Ol e Lagmadlis J8 3 o samiiall g o saallSH 5 o) s i Allatial () lld 8 Cudl (5 a0 ¢ Vsl e dS /m (654
ade Jan b s wdagillod o gaig gl 3l d e allds ol Sellh g a0 all
o 6 sina Ll AL (S 388 4 i) 8 ClAll g g0 seall A Glie i) anla dilia) L3 Ll (Mostafa et al ,2004)
Al clysiwe e 31/ (ASalle (7.0957.2457.505 7.79) 4l (8 iVane Curdy 3 il o g0 peall 4 (s

LA e A/ E (352 51 5ddal o)
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Al Jalaa (B (A /g AlSalla) Guildl) o a0 guaall dpaS (B clia gagdl (an g (s oY) olaa due 53 B L6 Jg2ad)

38 i b e e gigd) (e CBlalra . oy
il 323 gusl HA3 HA2 HAL HAO ) phaa faple Sy gisne
3.69° 3.65 3.67 3.70 3.74 w1
4.96° 4.76 4.90 4.96 5.20 W2
8.44° 8.21 8.30 8.50 8.78 W3
12.544 11.76 12.10 12.86 13.45 W4
7.0990¢ 7.24% 7.50P2 7.79% Ja gial)
0.39 w
0.49 HA L.S.D. 0.05%
0.82 WxHA

Leo 4003 (A il Led all 5 catls a5 pad ) lin sagll (malas Lilelas die 4 yill (& QI o g0 goaall i (aldl Cass 5 o s
eﬁ_.dls}\ e SleS a3 ) ALY eﬁr-‘“-"’""” Jalall CopnllSY g ST ama LapaY 5 <l o ySU Calaa (amy 4013) S
end e Qi Lo el Gl Ao B3l 55 Lo 5 4 ) oLy pman o5 (g5 3l 50l 2 51 il (e RilLa) < gaianall
(haeall ) agle Juas Lo ae il o2 (345 5 ca gpaniiall g o sraall€l) 5 sl 45 )l o 50 saall ) sl Laaas 5 3 530 3 2503
e Bl (A Qi) g paall a8 mled) ) a5 03l (Mandal et al ,.2008 ; Ahmad, and Jabeen. 2009; 2000
slse da glal jluall alall o Cagatl) a3 il olae gl (el Adlis) pgu GlIA clia gagll mala ALl Cly gine 530 )
s (B mlil) el A il I g el a8 i sag) (ianla il sisa g (5 W olae da le e Jall) il Wl gl
ildad Aely (WIHAZ) ddabaall 5l /. 4Salk (3.65) dad J8 cualy Cupn cOLbaall (g 4 gina (3553 3525 Jsaal)
Alelaa (A o)W all olse An sle g LS Y (bl ) sall () 138 5 85 (WA HAD) Aalaall 1 /i 8S0lka (13.45)
(HAD) dldbns (2 haa gigll iasla Ailz] p2e 5 (W4)
Gualy Eoa leatiisall () slae da sla il e ol b Sl a5 ) A (5 st Rlisil 35a 5 (7) @8 Jaall &l juds

il ) d 5 sina 3 31 (Y lan ssgl) Gmens Alalaall il e 8 s (87.50) 5 (74.5) 5 (61.75) 5 (73.25) puill o3
(sl e s el gaanl o (26.75 ,61.75, 74.5 ,87.5) 4iad cuxly il 5

() ) S5 UL B liagag) (aang ol olia g 7 g gan

A P ) B i gagd) paea CBlalza sl 4o gla il giesa
HA3 HA2 HA1 HAO AN
73.25% 101 90 71 31 W1
66.25° 95 72 68 30 W2
61.75° 89 72 58 28 W3
49251 65 64 50 18 W4
87.5¢ 74.5¢ 61.75° 26.752 Lo glal)
5.23 w
7.94 HA L.S.D. 0.05%
14.45 WxHA

Ay 4 ganns) 8 o A DY) 815 ) (gl oo A sha Bl ) e clil) g5 (8 (aliaiY) s 5 5my O (S
L gia el (5 hag 2B 5 cay saall Allady 4l Lgaling Al 300380 jaliall 5 olall analiaial (amleds) & ey Sl e
G (A el oalall s gisall die 2133 ¢ ) 5l axe 5 (5 ) sanl) Dl il ) (WA) alall (s sisall 2ie i) gl
Lal ¢ (200265 55 ¢ 2000 ¢ aaad) ) o s La aoa (3 138 5 bl gad Cirada o (o5 4313801 pualiall 5 o lall Galiaiial 48
13) el L) a5 (8 (5 ine il 4l e pagl) (mala (o) il gl bl s Ui 5) 8 i pagl) imala il Al
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5(2)5 (1) Bm) Alalas i os (87.50) 5 (74.5) 5 (61.75) ) Ll Aldlaa (& s (26.75) 0 i) i Jna 3133
8L )5 A saadll 5 AilaasSl 5 Ay hadl) Ao ) al oA (et (8 lae el (aala Hsa ()18 2y 2B DIl e a1/ ¢ (3)
el L)) 8535 s o5 (g g sl ole A slal Ll il (e Julil) g clall 4y 5 juiall ildiall imny aliaial
6 olae A sla (e Jalaill sl Ll o Ashraf and Gill. 2005 ¢Awodun , 2008) 4dde dias Lo pa daiiil) 028 (35
ot (18.0) Aeh J8) iy Cim i lalaall (0 Ay gina (3558 335 bl <y lals il il i) 8 i sagll Gimals
Slia sell Gmalal oy sad) ) 1aa 3 gay 685 85 ¢ (WIHAS)ALbeal e (101) @b e el s (WAHAQ) Alslaall
4 somall A8l jualiall e 222l jaias dlia sigll Grasla (558 () ALYl Al o 4L 5l 4y Al Cldia aesd 4
O lghia g0 4y guanll Balall g0 () (5 pumall diandl) die 400380 paliall 35S F300 ) cuw s By (NP, K) Jie clull
Ll Jie A Al 3l cliaall (e (8 s el oLl e Lo QUAS R ualial) Galoaial 535 e aelo ¢ 53
pasla 0 (Al clall 18 ) o sie 33l ) s 352 285 (Yassen et al., 2010) slalb Llaia¥) e Leilid ; 40l
Glaleall a5 Al 5 bl )i J8 (e Lgabiatial 30y ) o5 g il (845 )5 pudall il 4 jals 300 ) (A Slaa sagll
Jm 55 L e il (35 5 il g0 ) 50l 5 a5 Autl) LSNAD) ANt g Fisalill Bl g b 50l 3 ll3 e iy g il & al

(2013 « 03 AT m.8) 44

Aalall (845 gima 33 () 53l (W) cssinal) (A (WA G sinaall (e slaall da gle (aliss) o) (8) Jsaall milis maa s
G 138 5 20 (94.75) & 3 WA oalall (5 siusally 4l 9%6(64.91) 834 iy 2 (156.25) iy 48 ) 51l dpmand)
oaliil g gaill das g oalall 5 i 5al 50 48 ) 5l Andasal) dalisall (lias) (& ! Of (o 6 (2010 ¢ eandinll) as
ool sl o2 JS 52l e Jalall (s S a5 G (a5 Gateal) el ApaS Galiail dagis A gadall Jiadl) 50 S
Aalisall jiige amy 3 (A jide dadas dalise <l (3) )5l 4 iy Laa Ladae J1 s 5 LAY et Jasa (ads ) @
vie el bl sai (8 alad) slgal) Leia s 4l cilalga¥) cal 53l (uad 3l dagall sadll il e (e 48 ) 5l dpndasdl
HAL) Ay 5 el 48 )5l Ladad) dalusal) (8 45 sine 3045 (9) Jsaadl il puuliid 4 il ) el sagll Glaala AL

sl e 9% (28.21) 5(21.10) 5 (9.17) sk ALy pany &5 s (HA35 HA2

Filaad) il (b /2am) 48y sl Aalucall B liagagd) ey @) ol Aesi haagia il .8 Jgandl

LAT b sia i gagd) paea CBlalza dasla Gl gisa
HA3 HA2 HA1 HAO N ol
156.252 178 165 144 138 w1
133.25° 141 136 130 126 W2
114.5° 127 120 110 101 W3
94.75¢ 113 103 92 71 W4
139.75¢ 131¢ 119° 1092 Lo glal)
4.76 w
3.38 HA L.S.D. 0.05%
6.10 WxHA

o aldad 5K b Lage Ty 50 A 0 i) L) laa sl (mals 4] o) o 31 (Humintech, 2012) e s Lo ce (34 138
3 ddlay) (5 sia (A siza Ol g @ 2 g Cﬁ\l\l\ il sﬁ)}ﬂ;\:\w\hw\’éahﬁjo)jqjgw\ t}qa.d\ a.JL.g‘)(u
e sael) paala e (Ml 18l G (A ) 3 520 <% (6.68) 2L Ay (HA2) (s sl (Ao (HA3) G s (554
48 ) ol Anda i) Aalisall Jama 53l 5 31y 5Y) ae 3L 3 e Slzad cliill (5 padll & sanall Calall (550 Jane 3305 ) s
835 8 L sime 30 anly Tl A 5 jaall bbbl o Jalatll Ll ¢(Dursan et al., 1999) 4 Juca 55 L e (343 138
Gdaef A (WAHAD) ddelrally 45 jlie 2o (178) il dad e§ (WIHAS) dlelaall cubacf 3 438 ) 5l datand) dalisall

I o G Ay simae (3558 @l g Dans (71) Casly e JB)

74



The Arab Journal for Arid Environments 16 (1) 2023 - ACSAD abusi — 2023 (1)16 A8l il 4y o) Adaall

& sanall Gilall (5511 Jaws g 35 3 cctilall (5 ) g gamall Cilad) (550 3 bl dlgaY) (o) (9) By s il (8
83 Ay 5 (W) 6 i) 2 i /6 (12.95) () (W4 G sl die e (8.17) e Lysina claill (g 4adll
s =il g ganall alall o5l paleasy) cun o) 1 sin ) (Barker et al ,. 2007) 0053 L ae G3ih 138 5% (58.51)
55l <l il G )5 A J slae (B AR DY) S 580k ) () 2 sa Aallall alaally Ay gyl il (8 il

bl Clal 055l 8 Galeadl T ko JS00 L) s o (S Lo L) i 8 yiilae

(S ] £) eradl goanall Gilad) (58l b chaassgl) aang ool ol s il 9 Jsaad

Galadl 58l s gia A gl Gaan CDlalae
g radl) £ garall dasle il gisa
ﬁ‘-j& HA3 HA2 HA1 HAOQ o olae
12.952 14.95 13.77 12.66 12.42 w1
11.45° 12.0 11.76 11.26 10.78 W2
10.82% 11.87 11.22 10.65 9.55 W3
8.17¢ 9.22 8.89 7.86 6.73 W4
12.019 11.41° 10.61™ 9.872 b gial)
0.69 w
075 HA L.S.D. 0.05%
1.76 WxHA

g raall g saaall Cilall ()53 Jaxal 3l 35 (W35 W2) 5l obae da sl (5 siusa (1 4 sine (358 2525 p2e JaaDly s LS
Leia sha olay (5 -0 Adalna (8 ddwall (o i @a 45 Jl8a 9% (5.82) sl (W2) dS/M (2) L sha slay s -1 2ie
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Abstract

The research was carried out in the lower Qalamoun region (Maaraba- Al-Tal -Al-Draij - Minin- al-
Rabwah - Qassioun) of Damascus countryside during the period 2018-2019 with the aim of studying
the Micro environment of Ephedra alata Decne and its molecular characterization.The results showed
the distribution of ephedra plant irregularly all over the research area and its concentration in sites which
have a relatively slope high mountainous nature (20-60%) with an uncovered high rock within cracks
and crevices. Ephedra lives in dry climatic conditions in the cold dry bioclimatic floor (Q = 20.9, m =
1.5¢ °), on non-saline soils that tends to be basal (pH = 8.1-8.66) and have an organic material content
ranging from low to adequate (0.34 to 1.72%), with a relatively low total nitrogen content (0.022 and
0.071%) and phosphorous (less than 8 ppm) and potassium contrasted between the low and the high
(114.33 and 312.5 ppm). The flowering season continues from differentiation of sexual buds until the
end of flowering three months (March-April-May). Ephedra regeneration and vegetative growth is
negatively affected by grazing, while it has a very large ability for regeneration after it is burnt. Despite
the critical nature of the ephedra plant sites, it was accompanied with a relatively rich plant footnote
(101 species), which contrasted with the contrasting of sites. The ISSR technique showed a
polymorphism of 93.8%, resulted from the use of 20 prefixes which were effective in distinguishing
among studied ephedra samples, and the Dendrogram reflected the geographical distribution of the
studied samples (southwest-Qassioun and al-Rabwah, southeast-up and down of Maaraba and north-
northeast Minin, Al-Draij and Al-Tal).

Key words: Ephedra alata, Micro environment, Molecular characterization, lower Qalamoun, Syria.
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Abstract

The experiment was carried out in the Abu Khashaba area in Homs, which is located within the third
stability zone based on many climatic indicators, especially the precipitation rate and the average
maximum and minimum temperatures, during two agricultural seasons 2017-2018 and 2018-2019, on
both barley and vetch crops., Barley was cultivated with vetch mixing ratio (50%), to compare it with
pure cultivation of barley and vetch. The experiment was conducted a complete randomized block
design with three replicates per treatment. The results of the statistical analysis of the two seasons
showed the superiority of the mixture in the green and dry forage yield by an increase (88% and 85%)
compared with single barley cultivation crop, and by an increase in the green and dry forage yield of
(172 and 169.5%) compared with single vetch cultivation. The results of the statistical analysis
showed the superiority of mixed cultivation at the level of (p < 0.05) in the efficiency of rain water
use, which has reached (28.5 kg. Mm -1 ha. -1) for the average of the two seasons compared to the
single cultivation of both barley and vetch where their rain water use efficiency reached (15.15 and
10.47 kg mm™ ha-'), respectively. The ratio of crude protein in barley in pure cultivation was
decreased to the least value (of 4.62%) compared to vetch and mixture (of vetch and barley) (12.42
and 9.42%), respectively. Barley hay in pure agriculture outperformed the fiber content (27.65%)
compared to the vetch hay (24.39%) and the mixed hay (26%). In pure agriculture, legumes achieved
the highest value in the ash content of hay compared to the cereal crops, where they were in vetch.
(9.41%) and pure barley (8.46%), while it decreased in the mixture to (6.36%).

Key words: Mixtures, Vetch, Barley, Crude Protein, Fibers.
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Abstract

The research aims to study the current situation of the Cedrus libani A. Richard regeneration in its
natural sites in Lattakia province (Slenfeh, Jawbat Burghal) in Syria; in order to determine the
potential causes of the weakness of the natural regeneration of C. libani in these sites by testing of the
vitality of the seeds of C. libani through its germination under the influence of some environmental
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factors (light, Cedrus litter), and determining the current status of the natural regeneration of C. libani
by identifying square field samples (5 x 5 m) in the its natural distribution sites in 2014, which
reached 205 and 198 samples in Slenfeh and Jawbat Burghal, respectively. The germination tests
showed a good vitality of C. libani seeds which collected from its natural forest stands, and the partial
shade and the Cedrus litter can have a positive role in the germination seeds of the C. libani and in
the survival of its seedlings on the eastern aspect of the Lattakia mountains. The results showed the
weakness of the natural regeneration of C. libani in its natural distribution area; as the number of
seedlings reached 1152 seedling / ha and 4700 seedling / ha in the Slenfeh and Jawbat Burghal forests,
respectively. The seedlings stage was the main obstacle of the success of C. libani natural
regeneration; since most of the seedlings had died in the first year of their life because of the summer
drought; this requires that the seeds of C. libani should be sown or planted in its natural area.

Key Words: Cedrus libani, natural regeneration, seeds vitality and germination, Jawbat Burghal,
Slenfeh, Syria.
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Abstract

The research was carried out with the aim of studying the tolerance of one-year seedlings of Melia
azedarach grown within seedlings bags at a private nursery to some levels of drought stress for a period
of six months, where 5 types of watering regimens were applied at different time intervals (1, 3, 5, 10
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and 15 day), a randomized complete block design with three replications was used for the experiments.
Some morphological and physiological response indicators of the studied seedlings against the different
stress levels were studied in comparison with control which irrigated with a time interval of one day.
The results showed that there were no significant differences in plant height, stem diameter, the number
of branches, or the total chlorophyll content of the studied seedlings among all the drought stress
treatments. The significant effect of drought treatments represented by a decrease in the number of
leaves and leaf area was appeared when irrigation interval was 5 days, these differences became more
significant when irrigation was applied for 10 and 15 days. The effect of drought stress treatments on
the root system was represented by a reduction in both fresh weight and dry weight of roots, as well as
the relative increase of root area. Where the significant effect of drought appeared in the decrease of
roots fresh weight when irrigating interval was 10 days, the significant effect increased when irrigation
was applied with the interval of 15 days. The significant effect of drought treatments represented by a
decrease in roots dry weight was appeared starting from the first month of the treatments (5, 10, 15)
days. while no significant effect of all treatments was appeared in root area increment. All of the
response indicators were linearly affected by the period and intensity of drought stress.

Key words: Drought, Stress, Growth, Seedlings, Melia azedarach
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Asilaa (& Ol daalag el IS e 3 (BISY) (8 JSU ) sndll (5 sine — (5 puadll 5 53l (pe sanall (ga S
A(Losm) sl e

-10-5- 3(&1..35\)1)?@3;46J <l 538 (5) aladinly A s jaall uljall e Jdliad) Slea¥) Gk 25 5 Aldal) .ng_\‘i\ <Olalea
Fand) 1) Jgem s in T8 Ly el Cars s el e (RE-R4-R3-R2-R1) e cdlalaall cusael s o (15
Aglssl)

chalal) e Ay lall SV ¢y gy Eua (2019) Ghosh s Chaudhary e diall ded) Gl 23 :Adial) dad) Glaa
e i 381 255 6 31 oLl o yual ol 48 534 S iy LAl aial (i) Yl GoSY) fudais iy oy se Ly el 30
Gl Cpal s 4 s da )3 105 500 Aad e s el 24 5aal (5 )l s 08 A Sl oda adia 25 s ) Allally L 555 40 3l
i) el ALl 2550 Al s 855 0535 sl ool il gl 5 13 (b 35 il 25 5 435
PATEOAN

100 x Ziad) & i) ¢y 59+ (Al 40 039 —Ada b A ¢ 5g) =Ly Ydatial) e

£ 676 Jalay Ly (%100) Auliall dand) die 2Llal) ava JSI slall 055 535 o(% 14.5) U % ddiall dadl caaly Gam
G JS e Aol 3l ALIAN 8 A il sk gl (s siaall o 35 LS o(Aulial) Aand) (10 25100 e Cibimall oLl S a4 )
Aldlae JST Ciliaall elall 40eS paadl

(3) GBis Aaal) dlga¥) Cdlelaa (Guakai 235 AlalSl) 4 siall CuleUadll 43 jlay 4y yaill Ciaila sl Julad g 4y o) asaal
Gl 7 F Gl 8e 3 % Gl §) il e 105 A il Slasll 2ae a1y by 5 Sa JSE Gl 2 (7) @l &) S
il giall 3 jlia s olas¥) A (ANOVA) cplidl didas e Talaie) el e puanll aay alidl) Jalas 235, (O_Sall
IBM gl alasials 4l cule) 30,05 5 4 ol cile) j3l 0,01 4y sine (5 sine die | SD (5 sine (58 S8 il aladinly

.SPSS Statics 21
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g_umi LS ‘d‘)dﬂ\ &}M\J )\)m:}“ pae ’BLC\)A & (SN Jy L)}J L_uﬁuun uuAs g_u);i :L.\ﬁ‘j %LGJJ‘ Gigd sa)l
ALl ) IV Ardall bl G (pinda e il A 2 JSUE (4) daees (NPK: 20-20-20) o)) siall S sl sland
Aol (e (S Heil) dglay 8 Al Aadal) Cadnal 5 L) Gl jad) Ji5 J de ] 50

A gl Gl il e s sl g 5l g A 158 gl il il (e 230 (il &5 1 ol ) e 83 gilal) il ) RN g sl ) il g
siasl Gy (el 6 520 Glo) Loed

Clill Al sl Ales Jim A 5 s (e 2100 A pall J ke (el 25l Al Jsba -

A S Ao acgp i ae

3% 35 Khamis) (Verner caliper) sl 43 il sl e an 5 gl ) e Glall jhad o gia (ol 25 1 gleal) jla8 -
(2013

daluall gen 5 (Leaf Area Meters) (s iSIY) 4 )5l dabiad) Slea alasinls lesbua 295 1 B0l phaal) Aabua -
) gl L) ) sl asand 48 ) )

Glall e H3all Jomd g ¢ 3l g senall e Jaliallsle | e po Alebas JS (g sl 2 006 ol 255 g pdad) @ ganal) JLdTil -
330 30 A sha 1 Caaan 25 il o) 32V (188 axe el (sola 5 paieee (e s Lebuay ) s3all Aasaal) 4 il iy 5
O sl Ll (Al Clalisall a4y yiallie 48 )5 o Lernia o ) p2all ] dalisall oy 48 55 Jidliay
(1994 <Mimilo) ?aw i) 3 dald) 3aa

a5 g3l g saanall Ga S a1 @55l G 251 gyl g g i) (e gaal) o I il g Gl gl -
21 3aY) oy Glall 0 Galls coabun Ol dae pladinly (Ldal) dabuall (bl Cangy) B Leald o5 ) Gl il
0ol O g deln 72 8240 70 C 51a A (e (gloa (8 alaiuly s 48 )5 GulST 3 Al

& Cus ¢(2016) 235755 Sudhakar 48 sk sy gadall a5 (adAiu) 251 3)sY) (B AL il g giaa -
Osimad) Jslaa Ga Ja 10 Ala) Caa o ¢ JA (sl alaiiuly ginda g Al )l 315 5Y) e diie JS e g 0.2 gl
O Ailn) ey Galiivnal (o Il e o sall Q5 el i (55 Alas 5o aliionall Ahas Caais <80% S i
(e 25 A AaLa )l el aaall JaST st il dalae olgiil 2ass e IS (B Ja 5 aaa &l je 322 (i) Jslaa
6455 Jiasili 663 A sall JshY) e G paliiuall dpabiaial Gl &3 3151 A SN saadill (5 gine il
B B Jis s e SN (s sinall Gl i sl e b 5@ disoslSU Gebdl dasall JshaY) o i sils
Suls

(20.2 * AB45+ 8.02 * A663) * V/1000 * W = 4bll daai¥) (3o ) £ JS (8 &Sl b g ) 5l il jlla a0
Baxaall A sall JI sl 2ie dpaliaia¥) & A
sl paliind Jlgl) aaadl g8V
A Al 2wl e a1 050 8 W

MUAS\J cal:u.“

sl Joh B Alial) algay) iU

Gl Jshl dad e cilals Gun & jaill el JOA a3V el jad Jshall saill 8 lial) slea) 5l (1) Jaadl
Joshal da Jal culade g el )1 8ol 3 Lamy 508 oLl g1 5) Jaus s iadidl o5 (3] 5 o 50 Jaaliy (5 )11) 28 L3 Alelas 8 as 97,15
Bl b (g (amail) (alBATY) a2 )5 an79.26 i 533V el (o Gl Jsha o sie @y 3 a5y 15 Jualdy (501 i (3L
£1994 «Mimilo) 43l Jua 53 La zliall o2a (381 55 Aabiaall i lalaall Jaws gin 8 Cilial) Cidlalaal (5 sina il ety ol Gl 2l
i 5 V) Gl je & Sl saill Jame (mlisil Jsa (2018 <Hariri s Khamis
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Al el MA@ a0 a8 Jsb B Aliad) AgaY) cdlelaa il 1(1) Jgaad)

() Gl J 5o
6 i) 5 gl 4 gl 3 gl 2 gl 1 gl
Alalaal)

(R1) a2 1
97.15, 87.61, 78.81, 70.42, 61.58, 52.97, (L) ‘U.AL:.A)
8932a 8374.3 7523a 6755a 5723a 5023a (RZ) 5 3
83.61a 77.31, 70.1, 62.37, 56.12, 49.11, (R3) a2 5
8114, | 7615, | 69.7. | 6112, | 5581 48.89, (R4) a2 10
7926a 7345a 682a 6008a 5456a 4722a (R5) 5 15

(0.05) & sine (5 siase e ) sine Calias Y Lgadi CapaY) Jaad (3 aal gl) 3 sanll b 2l
sl Jhad B BLiaY) dgay) il

o ol s o gie &y Caan (35 0 Jalis (5l) SaLitl) el gl i Aa el claley (gl (e Lol S
ot s psi 15 dualis gV e la10.44 4d ded JH iy (ol 558 5ol 3y GBladd) il ale12.14 i ja3Y) (ol 2
) Jeasi Lo il oda 355 (2edsaall) adll Gl G By sine 58 jedat ol Ay el (el jal) & Gl i b s

Lsiliad) slgadll (il vie s )3 Y Gl e G )k (liss) Jsa (2018 <Hariri s Khamis ¢1994 <Mimilo)

Al gdl IR cd a3 Gl A gl jhd B Al algaY) clelaa il (2) Jeaad)

6640 | Sodl | 4ed | 3ol | 2 edl | | EEAB
1214, | 1095 | 9.85, 880, | 7.69% 6.62: ( R :ﬁi)
1141, | 1029, | 9.26, 827, | 7.23 6.22, (R2) p5: 3
1093 | 986, | 887, 792, | 692 5.96, (R3) p5: 5
1068 | 9640 | 867, 774 | 677 5.83, (R4) p5: 10
1044, | 942, | 847, 757, | 6.6l 5.69, (R5) p5: 15

(0.05) 4 sine (5 sinse e ) sine Calias Y Lgadi CapaY) Jand 3 aal5l) 3 ganll b ol

£ AY ae B Al slgay) il

e g 8 sae Sl G L pail) el IBA it 5o W) Gl el g ) aae 8 lial) sleal) Cllalae Ll (3) Jsaadl G
e AV 2l A el culale s ail) Gl By sine il g 8 jedas ol (ST gl 5y 52l 3 g AY) dae Jaw sie (mddil g (5
15 Jdealiy 5l 2ie 4l dad 8l & 5300 sae 2L LS & 53 15,76 & 8V aae Jawsie alys (an)5 05 Jealiy (5,01 2aLall dlalas
13.55 g Y1 sac hangie (S5 a0

il s ecilaall gyl b 2l g colall ilaadl agal) palasil ) g padll & senal) sai Jaxa 8 anill (2liaY) 5 gy 8
saill 5 2aaill (e aadl ) L) (bl g dus (2010 <Keyvan) dssdall itk 5 olol e 4l LAl 5,08 axe
daluadl (mlias) G LS (2012 <Lidon s Zlatev) (s¥) 4alal pe 8 dusliy bl sail &y 55 puall laal) a5 s slall
4 sl ALY L) 5 ) ana JalE5 ) 0l e 5 gudall Jiiail) Jare Galiais) ) ool 38 Jud 5 5 5ISN (e L gine alddls) 48 ) o))
.(2008 ¢ 5w 55 Shao ¢2012 5> )5 Farooq)
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Al gl A it a1 el g s (B iliad) slgaY) cSlalaa Ll 1(3) Jsaad)

6o | Sl | dLed | 3 | 2an | 1 |8 A
1576, | 1351, | 1176, | 921 | 7.82% | 7.0 ( R :j:i)
1481, | 1270, | 11.05. | 866, | 7.35 | 6.60s (R2) p5: 3

1418, | 1216, | 1058 | 829, | 7.04 | 632 (R3) o5 5

1387, | 1189, | 1035 | 810, | 688 | 6.18 (R4) a2 10
1355, | 1162 | 101%. | 7.92 | 673 | 6.04 (R5) o 15

(0.05) 4y sine (5 siase e ) sine Calias Y Lgadi G paY) Jaad 3 aal gl) 3 ganl) b 2l
s @osY) e B Al agay) il

Al iad el 315531 e gl i (4) Jsaadl G LS il algaY) 5l o el 5 UK Gl 3 61 sY) 2o S
8aly 3y 3y sY) dae (addl) 3855 282,13 i a3 (sl e (3 G5V e daus sie (IS5 (2a) 5 a5 Jealiy (55l 28 LD dlelas
15510 Jusalis (s 0 die <l g il o2a il 3l g call 5 (e ) daaliy (5,5l ie prdal 5 JSi A gimall <l 5 il & sl g 5,1 5 i

A8,5112.85 3),ysY1 2ae Jaws sie S5 a0 15 Juality g aie Al A ST G, 5Y) aae gl Cua sl e s
&) g2 Lae Laluail 5 a0 ana 3 Alalall <l sl Jady gl Jagdin ) Caldal) slga) 2o 3b 315V aae (aliall o gay
sball o Jaliadl Zpnl jind ol Ciliad) Jant il (s (31531 38 ()5S 385 (2013 o325 Riaz) G1osY) gl aliadl
(IAA) A3 J53Y) (aea s (ABA) el e o8I 553123 (1992 <Jones) 4l 3 daliall 53 gasall 4y gha )l (s
(o IS il (3 65 e Shimd 315V 8 A8 588l ) slai s g oIS aoa Jantii ) (53 Lae Alda) aleal) Cag sl
4] Joasi Lo (381 53 il 038 (2005 <055k 35 Tanaka 2015 <555 Salazar) §sY! Jiadil Y ga5i Al alisy)
a5 5Y) el e (2018 <Hariri s Khamis €1994 <Mimilo)

Loadl gl DA a0 (a8 3l 2 B ilial sgal) cilalaa S 1(4) dstad

6oedll | 5oedl | 4 el 3 el 2 et | 1 eay |V e

282.13, | 244, 203 16217, | 12223, | 82.29, (f&)‘ gﬁi)

279.31, | 24156, | 200.97w | 16055, | 121.01, | 81.47, (R2) p5: 3

24545, | 212.28, | 176.61n | 141.09% | 106.34s | 71.59 (R3) p5: 5

211.60; | 183.00c | 152254 | 121.63, | 91.67 | 61.72 (R4) p5: 10

112.85¢ | 97.60q 81.204 64.87 48.89. | 32.92 (R5) ps: 15
24.25 24.25 24.25 24.25 24.25 24.25 LSD

(0.05) & sine (s siase die { sine Clias ¥ Lgusds CoaY) Jaad il anl gl) 3 ganll A ol
1208 phaal) daluia B Alial) algay) 5l

V) Ll Alabae b e o 4 gl daladll cialyy | liall slea¥l s a3 G il b 85 cdansall dabise S5
ey daaliy 5l die 4 gindll il 5 8l & yeda g s 1) By 5oLy 30 A ) ol Aalical) Cumidil Zaud794 CulS 5 () 5 050 Jualsy

122



The Arab Journal for Arid Environments 16 (1) 2023 — ACSAD

s — 2023 (1)16 Adlad) cilipll 4 2l Al

@V die Ll dad J8l A8 )0 dalsall caalys Mgl e agy 155 10 dualiy (ol die (s guimy <l 5 il o3 <l ji5 calif 5

(5¢d52a) 2 1917.60 Aalaall 038 (3 4 ) sl) Aalisall Jans i (IS Cum 59 15 Jealty

W, sa ol aiigis (2006 <Aguirrezabal ) <iliall slea) sad o A8, s 8 (mUAY) (i adiag
Galind) OA e dd )l o e JalSIL S ) 511 e o 51 315V shai oL Saall Ciliad) slea) i 3 (1995¢Lecoeur)
Oo S el IR Y aas ) caliall Gililea) Wi (2015 033k s Avramova) LA alusl 5 3dall sas e JS
G55 (1999 «Tardieu s Granier) Wl saa (alias) YA (e &8l mhas o 5558 LAY aludil (il 355 38 ) 5l) g 58
Ll cand a0 Y1 Gl e 8 A8 ) ) Al b saly ) Jaxe GaRlisil Jsa (1994 <Mimilo) 4l dhasi Lo zliall o2

P LEN R PEN Y
Al gl YA el a3 Gl Al B s pdasal) Aol B ALY Syl cdlalaa il 1(5) Jgaad)
rhsal) Aablica
644 | Sl | 4L | 3 | 2.em | 1o | (R
ALadl

4794, | 4148, | 5L | 2757, 2078, 109, | SO
4746.06, | 410652 | 341649, | 272043, | 2057.22., | 1385.0L, (R2) p3: 3
4170.78, | 3608.760. | 3002.37: | 2398.59:% | 1807.86s | 1217.13 (R3) p5: 5
3595.50 | 3111.00, | 2588.25, | 2067.75, | 1558.50, | 1049.25s | (R4)as 10
1917.60s | 1659.20s | 1380.40, | 1102.80, | 83120, | 559.60, (R5) p5: 15

51318 | 51318 | 51318 | 51318 | 513.18 513.18 LSD

(0.01) 4 sine (5 siase die § sine Calias Y Lgasds Co ) Jand 3 aa) 5l 2 ganll 8 il *

t 1Y) (b AN ) gadall (¢ giaa (A Aliad) algay) 80

G & saddll e ssinall Sl (e a2l e c¥alaall e gie (o A sine G508 35n 5 p2e Glan ) Jlaill ekl
hﬂsdﬂ@,eﬁﬁ@)&a@gﬂm'&/gﬂl_gz &g sl e 33k IS padal) (6 siae ddd) /3l 2,71

3 N Gl b S padal) s gina B lial) dgaY) cBllaa i 1(6) Jsiad

um‘ (s siaal)

6 el 5 gl 4 g 3 gl 2 el | 1 e | @&
Aldaal

271 2,61 253, 2.44, 235, | 227, ( RY :j:i)
2.63 2,53, 2.45, 237 228, | 2.20, (R2) 32 3
252, 243, 2.35, 227, 219, | 211, (R3) a2 5
2.36 2.27 2.20, 212 204, | 1.97, (R4) a2 10
1.92, 1.85, 1.80 1.73 167, | 161, (R5) a3z 15

(0.01) & sine (s sinse die { sine Calias ¥ Lgudi Coa¥) Jaad 3l aal gl) 3 sanll & ol

Jaitaill Claa a3 ) a5 A Ade i) uanS Y1 g il il ) Ciliadl Cag sl 8 s ) 5ISD) (e s simall (aldas) 3 gay
lga) £l g 5 5K (5 gine (lids) aainy 5 (2009 032 )5 Farooq $2012 <32 s Salehi-lisar) <lay 5Y1 s ¢ i saal

(2013 3535 Sapeta ¢2012 33 )5 Salehi-lisar) <lisll 314 5320 e Calaall
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ts i) £ saaall ciladl g qala 1) gl (A Aldad) dgay) il

Alalan b o el Clals Cun (8) ¢(7) Jshand) G LS ilaal s caat it 531 e B goal) g sanall 035 S
=i LS sl e £6.89 515.32 s 0 N1 el e b sdall Galall s cada il ¢ 55l alys (an) 5 a5 Jealis (5 501) 2a Ll
ebl 10 Jealiy (gl vie gl 5 JSEy ) shall ladl g cada ) 551 (8 Ay simall g Al < peda s egs ol (g 83k sdall &)
G ca s 15 e dualis gl v ) sdall ¢l e JB il (5 1 8 53 Bal 3o Ay gimal) (3580 cadlay) Yl e o 5
(sl e £2.89 56.43 saall alally b () sl Jan sia &y
el o LE) 288 IS a5 g mmdll ¢ ganall ()35 (aliadl g (el L a0 ¢35 30a3) ) (1996) Losel s Kameli Ll
<Omidi ¢ 2018 35> 55 Jongrungklang )bl Jal&l calall ¢ 5 sl e pamids o (e liall slea) & Yl jall
pabaalial Qi 4 il (& sl deall Gk s sl elall Aal) e 45l e cldaa) (alialial adiey (2010
oalias) Jully s A saall Jiaill Jare (adiiy ¢ s SH Sl g Gl Jare aldail g ) gdll (9312 ) 5 algal¥) )l jaiuly s «bdzal)
.(1995:Boyer s Karmer) _saall 4, gall A1) e (1Saiy 38 Le 4 sual) ATSH #1805 Jaae
i Y Gl je o) g saaall Galadl o35 a5 dss (2018) Hariri s Khamis 48) dea si L callas i) s
U N P PR N I PRV Y LREI:

2 ) Gl A (g pdad) £ sanall il (38l (B Alad) dlgaY) cdlalaa il 1(7) Jgad)

B oial
6o | Sl | 4L | 3ogA | 2l | 1ed *
Alalaal)

1532 | 1430, | 1306 | 1% | 1110, | 103L | (GIER0
1425, | 1330, | 1215, | 11.36, | 1055 | 9.79, (R2) p5:3

1134 | 1058 | 966w | 933 | 866w | 804w (R3) o35
880 | 8.29 757w | 694 | 644 | 6.39% (R4) a5 10
6.43; 6.0L, 5.4, 502 | 466 | 433 (R5) a3 15
3.99 3.99 3.99 399 | 399 | 3.99 LSD

(0.01) & sine (5 sinse die § sine Calias Y Lgasds Co ) Jand 3l aa) 51l 2 ganll 8 il *

i) il Al (gl g sanall dilad) (380 (8 Aliad) AgaY) cdlalaa il 1(8) Jsaad)

(&) < o3

6 el 5 el 4 gl 3 gl 2 sl 1 el ]
Alalaall

6.89, 6.4 5.88, 538 | 500, | 464 ( RY :j:i)
6.41a 5.99, 5.47, 5.11, 4.75, 4.41, (R2) ps2 3
5.105 4,76, 4.35, 4.20p 3.90p 3.62 (R3) p52 5
4.00; 3.73 3.41 3.12 2.90; 2.88; (R4) 52 10
2.89 2.704 2.474 2.264 2.104 1.954 (R5) a2 15
0.57 0.57 0.57 0.57 0.57 0.57 LSD

(0.01) & sine (s sinse i { sine Calias ¥ Lgndi Coa) Jaad 3l aal gl) 3 sanll & ol

15 okl £ ganall JLESN B Alial) algay) il

a3 s g senall L5 st f Cum i 0 1 el i) (g s0al) g senall L b il slgay) 580 (9) Jsandl (i
g sanall LIS Jara 23l 5 diladl ) gdall HLESH g 0 oS3 a3 (g3l & genall caladl g ada I ¢ )5l RlsS) sy ¢s )
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alids) (A La Lo plad (alddil ae el 3l Aailal) ) g3al) Joda ol 3l daa o Gua o o Jealdl) e 30 B30 3 (s 3l
Slel &l dalid) cualy 85 labaall auas (A sine (B8 ) sy A pdal) alosall 33L 5 ¢ 5 ol 5 ) saall 4 gaal) ALY
201813.96 il Sy o3 15 Joaliy (5 ) sie Aa

Al gdl PIA el a3 (ul A g dal) £ ganal) JLEH B Blal) dlgay) cdlalea il 1(9) Jgand)

4 000 dalus
6 e 5 gl 4 ) 3 g 2 ) 144 | Caw)
Aalaal
145117, | 1296.37. | 1139.95 983.52 828.13 672.50 (R1)es: 1
A7, Ola .J0a -9<a L9a Jva (L& M.at.u)
149471, | 133526, | 11741, | 1013.03. | 852.97. | 692.68. | (R2)as3
153824, | 137415, | 12083, | 104253, | 877.82. | 712.85. | (R3)as5
172689, | 154268, | 13565, | 1170.39. | 98547, | 800.28, | (R4)as 10
1813.96, | 162046, | 14249, | 122940, | 1035.16. | 840.63. | (RS)ps 15
370.60 370.60 370.60 370.60 370.60 370.60 LSD

(0.01) & sine (5 siase die  sine Calias Y Lgasds CoalY) Jaad 3 an) ) 2 ganll 8 il *

(2018 ¢Hariri s Khamis) 4l & jill s jalal) 3l davsl ducadlal ks Cilially Tl 4all eliae W) ST (e s3al) 2a
03235 XU) elall pabiatal 33 5a1) ) s3all gaitoly ) g pndll g ganall &y goal) AEKH aaléds) b bl b Cilanl) 86 Jiay g
w33k s Kudoyarova) cuis sisall (s siue (aliadl s cluwna) mes o) i ddad je o2 a5l sale) 01 o a5iai 5 (2006
Cilial) ik il gmdll gaesall Al siall B SV sl Jead) cuw Wy o (2013
Cun Aaliall sl Jle Jseanll il (e ST ana ) Jsea sl e diadd) 55000 aail) seluy (2007 <3235 Samarah)

(2018 «Hariri s Khamis) 4l 3ee 3345 e ale JS5 4 Al 4 sk )l (6 giaall 2oy

Cila,yilall g cilalisiuy)

Jaldy ()l die saill & i pany (Al 5 Al Juij\a)&quu;ﬂdiﬂ}\&@jhasyﬂ\w\} il
e cas Ak b el (Sl ol 10

&)AMM iy Al DJLJ‘)M} 63.43)}]\ ful....»d\) LB‘JJ;\”J‘ e UA:\S:EGA:LM}JM\ U"“J‘ﬂ&"&‘\j‘} Jaadl ki!l.:\ﬁdzd -
Soadll g sendl /g il g sanall gei i 3L )5 g3

AL ) (a5 Caliall alga) 50 pe s sl Gl Alaid Ay s -

el (e A8 Ja) yall & Ciliall Lglans 8 i )3 W) Gl pe g i1 Al 0 msys -
el pall

(630 u=) Ael ) ALK s daals Analadl Gle salaall g I A jaaa (Ll paiall) el ale (2003) Lasa )l (Jss -

- Aguirrezabal, L., Bouchier- Combaud, S. A. N. D. R. I. N. E., Radziejwoski, A., Dauzat, M.,
Cookson, S. J., and Granier, C. 2006. Plasticity to soil water deficit in Arabidopsis thaliana:
dissection of leaf development into underlying growth dynamic and cellular variables reveals
invisible phenotypes. Plant, Cell & Environment, 29(12), 2216-2227.

125



The Arab Journal for Arid Environments 16 (1) 2023 — ACSAD Slasi — 2023 (1)16 Aol clligll 4y al) Aaall

- Ahmed, S., Idris, S. 1997. Melia azedarach. In: Hanum IF, Maesen LJB van der, eds. Plant Resources
of South-East Asia. No. 11 Auxiliary plants. Prosea Foundation, Bogor, Indonesia. Leiden, Holland:
Backhuys Publishers, 187-190.

- Avramova, V., AbdElgawad, H., Zhang, Z., Fotschki, B., Casadevall, R., Vergauwen, L., and
Beemster, G. T. 2015. Drought induces distinct growth response, protection, and recovery
mechanisms in the maize leaf growth zone. Plant physiology, 169(2), 1382-1396.

- Chaudhary, M., and Ghosh, A. 2019. Soil-Plant-Water Analysis: A Complete Knowledge. Sankalp
publication. India. (p 26-27).

- Doran, J. C. Turnbull, J. W. 1997. Australian trees and shrubs: species for land rehabilitation and
farm planting in the tropics., viii + 384 pp.

- Farooqg, M., Wahid, A., Kobayashi, N., Fujita, D. B. S. M. A., and Basra, S. M. A. 2009. Plant drought
stress: effects, mechanisms and management. In Sustainable agriculture (pp. 153-188). Springer,
Dordrecht.

- Farooq, M., Hussain, M., Wahid, A., Siddique, K. H. M., and Aroca, R. 2012. Plant responses to
drought stress: from morphological to molecular features. (pp 1-273).

- Granier, C., and Tardieu, F. 1999. Water deficit and spatial pattern of leaf development. Variability
in responses can be simulated using a simple model of leaf development. Plant Physiology, 119(2),
609-620.

- Gupta, R. K. 1993. Multipurpose trees for agroforestry and wasteland utilization. New Delhi, India:
Oxford & IBH.

- Jhou, H. C., Wang, Y. N., Wu, C. S, Yu, J. C., and Chen, C. I. 2017. Photosynthetic gas exchange
responses of Swietenia macrophylla King and Melia azedarach L. plantations under drought
conditions. Botanical studies, 58(1), 57.

- Jones, H.G. 1992. Plants and microclimate; a quantitative approach to environmental Physiology
(2nd Edition). Cambridge University Press, Cambridge, UK.

- Jongrungklang, N., Toomsan, B., Vorasoot, N., Jogloy, S., Kesmala, T., and Patanothai, A. 2008.
Identification of peanut genotypes with high water use efficiency under drought stress conditions
from peanut germplasm of diverse origins. Asian Journal of Plant Sciences.

- Kameli, A., and Losel, D. M. 1996. Growth and sugar accumulation in durum wheat plants under
water stress. New Phytologist, 132(1), 57-62.

- Keyvan, S. 2010. The effects of drought stress on yield, relative water content, proline, soluble
carbohydrates and chlorophyll of bread wheat cultivars. J Anim Plant Sci.8:1051-60.

- Khamis, M. H., Atia, M. G., and Ali, H. M. 2013. Impact of Nitrogen and Phosphorus Sources on
Growth Efficiency of Melia Azedarach and Populus Euphratica in Wadi EI Natrun, Egypt. Journal
of Forest Products and Industries, 2(5), 13.

- Khamis, M. H. and Hariri, M. F. 2018. Improving Growth of Lebbeck and Chinaberry Transplants
for Drought by Using Organic Amendments. Forest Res, 7:1.

- Kramer, P. J., and Boyer, J. S. 1995. Water relations of plants and soils. Academic press. London.

- Kudoyarova, G. R., Kholodova, V. P., and Veselov, D. S. 2013. Current state of the problem of water
relations in plants under water deficit. Russian journal of plant physiology, 60(2), 165-175.

- Lecoeur, J.,, Wery, J., Turc, O., and Tardieu, F. 1995. Expansion of pea leaves subjected to short
water deficit: cell number and cell size are sensitive to stress at different periods of leaf
development. Journal of Experimental Botany, 46(9), 1093-1101.

- Mabberley, D. J., Pannell, C. M., Sing, A. M. 1995. Meliaceae. Flora Malesiana: Series |I,
Spermatophyta. Volume 12, part (p1407).

126



The Arab Journal for Arid Environments 16 (1) 2023 — ACSAD Slasi — 2023 (1)16 Aol clligll 4y al) Aaall

- Milimo, P. 1994. Mechanisms of drought resistance in Melia volkensii and M. azedarach (Doctoral
dissertation, The Australian National University).

- Milimo P. 1995. Drought resistance in Melia volkensii and M. azedarach. ACIAR Forestry
Newsletter, No. 20, 3.

- Omidi, H. 2010. Changes of proline content and activity of antioxidative enzymes in two canola
genotype under drought stress. American Journal of Plant Physiology, 5(6), 338-349.

- Rana, R. M, Rehman, S. U, Ahmed, J., Bilal, M. 2013. A comprehensive overview of recent advances
in drought stress tolerance research in wheat (Triticum aestivum L.). Asian J Agric Biol.1:29-37.

- Riaz, A. T. L. F, Younis, A., Taj, A. R., Karim, A., Tarig, U., Munir, S., and Riaz, S. 2013. Effect of
drought stress on growth and flowering of marigold (Tagetes erecta L.). Pak. J. Bot, 45(S1), 123-
131.

- Salazar, C., Hernandez, C., and Pino, M. T. 2015. Plant water stress: Associations between ethylene
and abscisic acid response. Chilean journal of agricultural research, 75, 71-79.

- Salehi-lisar, S. Y., Motafakkerazad R., Hossain, M. M., Rahman, I.M.M. 2012. Water stress in
plants: causes, effects and responses, water stress. In: Ismail Md. Mofi zur Rahman, editor. InTech.

- Samarah, N., Mullen, R., and Cianzio, S. 2004. Size distribution and mineral nutrients of soybean
seeds in response to drought stress. Journal of Plant Nutrition, 27(5), 815-835.

- Sapeta, H., Costa, J. M., Lourenco, T., Maroco, J., Van der Linde, P., and Oliveira, M. M. 2013.
Drought stress response in Jatropha curcas: growth and physiology. Environmental and Experimental
Botany, 85, 76-84.

- Shao, H. B., Chu, L. Y., Jaleel, C. A., and Zhao, C. X. 2008. Water-deficit stress-induced anatomical
changes in higher plants. Comptes rendus biologies, 331(3), 215-225.

- Sharma, D., and Paul, Y. 2013. Preliminary and pharmacological profile of Melia azedarach L.: An
overview. Journal of Applied Pharmaceutical Science, 3(12), 133-138.

- Sudhakar, P., Latha, P., and Reddy, P. V. 2016. Phenotyping crop plants for physiological and
biochemical traits. Academic Press. (P 121-127).

- Tanaka, Y., Sano, T., Tamaoki, M., Nakajima, N., Kondo, N., and Hasezawa, S. 2005. Ethylene
inhibits abscisic acid-induced stomatal closure in Arabidopsis. Plant physiology, 138(4), 2337-2343.

- Xu, B,, Li, F.,, Shan, L., Ma, Y., Ichizen, N., and Huang, J. 2006. Gas exchange, biomass partition,
and water relationships of three grass seedlings under water stress. Weed biology and
management, 6(2), 79-88.

- Zlatev, Z., and Lidon, F. C. 2012. An overview on drought induced changes in plant growth, water
relationsand photosynthesis. Emirates Journal of Food and Agriculture, 57-72.

N° Ref: 1031

127



The Arab Journal for Arid Environments 16 (1) 2023 — ACSAD abusi — 2023 (1)16 A8l il 4y al) Adaall

o gagll e ABLa) iU wal Poterium sanguisorba Less A ¢l dalii) s gal
PEIEON] TRARTIRYY)

Growth and Productivity of Salad Burnet (Poterium sanguisorba L) under effect of
Humic Acid Application and Different Irrigation times
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Abstract

The research was conducted at the Forestry Nursery of the Directorate of Agriculture in Deir Ezzor
Governorate during the growing season of 2021. The objective of the experiment was to study the effect
of humic acid application and different irrigation intervals on the growth and productivity of Poterium
sanguisorba L. The experiment was implemented in a Randomized Complete Block Design (RCBD)
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by planting Salad Burnet (Poterium sanguisorba) seeds in polyethylene bags filled with a mixture of
soils to sand (1:1) in four replicates. Also, three irrigation intervals (5, 10, and 15 days) and two humic
acid application treatments (none addition and application of humic acid) were used. The growth and
productivity parameters were recorded at each cut, where two cuts that were taken during the season
(one cut after adding humic acid another one after two months ). Results indicated that irrigation interval
of 5 days was significantly higher than the other irrigation intervals in plant height (cm), in both cuts
and the study season. whereas, There were not significant differences among three irrigation intervals
in parameters studied (number of tillers, fresh and dry weight) in both cuts. Application of humic acid
surpassed the treatment without humic acid addition significantly and recorded the highest values of
plant height and fresh and dry weight of plant in both cuts. The studied parameters were significantly
affected by the interaction between irrigation intervals and humic acid application, whereas irrigation
interval of 5 days and application of humic acid was significantly higher than the other treatments and
recorded the highest values of plant height of (21 and 25cm), plant fresh weight of (1.53 and 2.5 g) and
plant dry weight of ( 1.14 and 2.11 g) at the first and the second cuts, respectively.

Key words: Salad Burnet, Poterium sanguisorba, Humic acid, Irrigation intervals, plant height and dry
weight, productivity.
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Abstract

The experiment was carried out in Qara, Qalamoun province, Damascus countryside governorate, Syria,
for three consecutive flowing season 2016/2017 to 2018/2019, In order to study the effect of organic
fertilization, urea and plant age in saffron corms production. The effect of four treatments were studied,
organic fertilizer at the rate of 10 ton/ha, urea at the rate of 200 kg/ha, mixture of both, and control
treatment. It was found that the mixture of organic fertilizer and urea treatment surpassed significantly
other treatments in the rate of multiplication and total weight of corms formed from each plant, but the
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difference in average weight of corm between mixture and organic fertilization treatments wasn’t
significant. The percentage of big corms (>8g) in the control treatment was only 7.48% while it reached
to 43.67% in the mixture treatment. For the effect of plant age, the rate of multiplication and total weight
of crocus corms increased as plant age advanced, and the best results were recorded during the third
season followed by second and first seasons, respectively. The increase in the rate of multiplication was
estimated in the second and third season as 1.65, 3.14 times, respectively, compared to the first season.
The increase in the total weight of plant-produced corms was 1.3, 2.8 times in second and third seasons,
respectively, as compared to the first season. The percentage of big corms size (>8g) decreased during
the second and third seasons in comparison with the first one. Simultaneously, the average corms weight
decreased significantly with the plant age advanced

Keywords: Saffron, organic fertilizers, urea, plant age, corms production.
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Abstract

A field experiment was conducted in Izraa Research Station -ACSAD, during the growing seasons
(2018/2019), in order to evaluate the performance of two wheat cultivars (ACSAD-1133 and
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ACSAD-1229) under conservation agriculture (CA) comparing with conventional tillage system (CT)
in rotation with chickpea crop and without crop rotation. The experiment was laid out using
randomized complete block design with split plots arrangement in four replicates. The results showed
significant differences (P<0.05) over all studied traits, the mean value of grain yield was highest under
CA-system (4530 kg/ha) compared with CT-system (3904 kg/ha), and under the application of crop
rotation (4333 kg/ha) compared with no crop rotation (4102 kg/ha). The mean value of grain yield was
significantly higher in the cultivar of durum wheat ACSAD1229 (4349 kg/ha) compared with bread
wheat cultivar ACSAD1133 (4086 kg/ha). The statistical analysis results indicated significant
differences in water use efficiency (WUE) among conservation and traditional cultivation systems,
where CA-system surpassed in WUE (12.79 kg/mm rainfall/season) over CT-system (11.02 kg/mm
rainfall/season), the mean gross income and net income higher under CA-system (838, 728 thousand
SP respectively) compared to CT-system (722, 587 thousand SP respectively), with reduction
percentage in the cost of cultivation (20%). These results confirm the importance of application CA-
system as a complete package in order to have CA-application benefits which had useful effects in
improving wheat productivity under rainfed conditions and improving soil chemical properties.

Key words: Wheat, Conservation agriculture (CA), Conventional tillage (CT), Grain yield, Economic
returns.
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Abstract

An experiment was carried out to study the performance of different genotypes of durum wheat under
conditions of high temperature stress at the lzraa Scientific Research Station of ACSAD during the
2015/2016 and 2016/2017 agricultural seasons, comparing the performance of genotypes of durum
wheat approved by the Arab Center (ACSAD) under high temperature conditions, to be used in the
hybridization programs And planting them in areas where high temperatures prevail, the obtain results
of which can be seen are showed the significant effects of high temperatures on the average yield of
oxad acsad varieties of soft wheat and the effect of increasing the cumulative heat on the productivity
per unit area of grain. The productivity decreased by 13.16%, 7.13% and 5% compared to the sum of
the cumulative temperatures 1115.5, 859.5 and 687.75 respectively. It was also observed that the
productivity of each durum wheat variety was affected by the increasing in temperature, as the
productivity of the ACSAD variety 969 decreased by 15.4% by increasing the total cumulative
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temperature from 687.75 to 1115.5 ° C. Also, the ACSAD 901 variety showed 16% superiority over
the rest of the soft wheat varieties studied under high temperature conditions. It was also noticed that
ACSADD 1105 was 21% superior to other ACSAD varieties of durum wheat. ACSADD type 901 was
16% higher than other ACSAD varieties of soft wheat.

Key words: durum wheat, performance, heat stress
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. (1995) o33 55 Miglietta el Jua s (Al i) ae 4ol Uil 028 5 mall goail) 5 5 30l ) (8 CoSal

2015/2016¢ 2016/2017 Camigall nall ghll diua cllan gia ab g Alaa) Jalaill (a2 (7) J g

(;Q.AS\J-'\S\ 3,1l £ sana) s )3l e sa
Ja gial) XA f 3 | ‘ alall
(7335) B? &JAS (8675)(f: 493.45 ne (1165) (_L’Y‘ &ﬂ‘

126.28 ® 104.17f 133.67 ¢ 141.00 a° 357 s
126.72 ® 104.33f 134.33 % 141.50 @ 65 bus)
126.33 ® 104.67 f 134.67 % 139.67 ¢ 11053k
126.06° 104.00 133.83°¢ 140.33 b¢ 12293k
127.44 2 104.00 f 135.67¢ 142.00 2 1187 3bussi

126.57 104.37 ¢ 134.43° 140.90 @ Ja gial)

1.49=18) gaxudlisal 1.79=21 gall ¢1.20=cilia™ |.S.D (0.05)

?h-“ &JJG&A&AMQ@J’M =7

Jsaa Ael 3l el se s lial) ae Jeliilly g ) yall slgaYU alall 48 ) 5 dalie diia il gaal Jlany) Jidal) il i
45 o dalise 8 Gilial 4300 Clilad G ol el (g0 ST Calial (s (P <0.05) 4 sie <li s 8 3585 ) (8)
52 3508 I ey Laa i 4y gina (358 s de) )l duel s Ja gia 8 65 3LusST5 1187 2Ty 1105208T Caall alal)
bl a3 5 3y el ¢l ) Alal 3850 3 S saal) Jiall dglee ciladia gt s S saal) Jiall clilee ¢l jal e CaliaY)
Benbelkacem and Kellou <Hara (1982) «(2012) =35> s Najaphy : ¢= JS Ledl Joa g Al il ae 43l
(26.50) alall 48 )5 mhass dalise dia 3 J5Y) 2o gall (55 AaS) Al 3l all sy o sia il & yedal et (2000)
Jiaill ke Ao gVl Saiy Las alall 48 ) 5 prlans dabise ST e Jgeanllde) 5l 2o 5o (8 Sl dpaal I i Las
el o) aY) L Leilaiie Jygaty (A gaall

2015/2016¢ 2016/2017 cpamigall | alal) 43 g dabice ddia il gia ad g Alany) Jilail) Ga oy (8) Jota

(AaS) il 3 ) jad) £ gana) A1 31 3o ga
o gial) CIE 2 gal) A 2 gal) JsY) e sl ilall
*a (733.5) *a (867.5) *a (1165)
19.65° 16.50 ™ 18.00 ¢ 24.46° 3573kusi
21.23% 17.13 ™ 20.47 ¢ 26.10% 65kusi
22.52% 18.14 df 22.83°¢ 26.59 % 1105busi
20.50° 15.28 9 19.93 ¢ 26.28 12294Lusi
21.227% 17.73 ¢ 18.6 %f 27.32°2 1187 3busi
21.02 16.96 © 19.97° 26.50 @ b gial)
2.38=18) gaxuilical «2,00=21sall ¢1.88=ciliadl L.S.D (0.05)
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aldl) i) b gia -8

& (9) dsaa Aol ae) ga g Cilial) aae Jeliilly g ) jall dlga Yl AUl il ddia 5 gaad Jlany) ddal) s il
ALl eazaill Aa 33U 5 yidll o Calial day )i il i o oanldll el (o ST Cilial G (P <0.05) 4 sine i 5 )8 3 5a g
i Len el Ay gima (3558 s eyl te) ge o gia 8 357 LSl 65 ST s 1187 sl s 11052081 cainall
05 e Pl Sl Lo 2 el o] Ja¥) lal 48550 8 5 sl Qi) dlee cilaiie Jysad e Cilial) oa 5,08
<Hara (1982) «(2012) »3>as Najaphy : o S 4l (s 53 1 ilinl) e 4l giliill o2 5 Cilial) @l sl

..(2000) Benbelkacem and Kellou

Laal () iy Las (155.93) bl gaaill a8 J5¥) e gl (§ 55 43Sl 5l 5 ) jald) a5 Cildaws i geilis & el Laiyy
Jitadl) lilee e eyl pSay Lea geail) ALlS adae Y1 Cisan ()55 daila Cigoa e Jpanllde) 3l oo se (B Sl
Auall o) 2 U Leilaiie Jygaty (A gaall

2015/2016¢ 2016/2017 o gall alil) guiiail) dda o gia agd g Aaay) Jaladll (2 2y (9) Ja

(;Q.AS\J-'\S\ 3,1l £ sana) syl & sa
Jau gial) XA f REA]) f ) diall
M (7335) be AGJAS (8675)({; "93“5 n? (1165) d‘SY‘ &‘9“”

139.44 % 115.33 ¢ 146.50 © 156.50 @ 357 s
139.67 % 115.50 ¢ 146.50 © 157.00 @ 65bus)
139.67 % 115.50 ¢ 147.50 ¢ 156.00 @ 11053k
138.39° 115.17 9 147.00 ¢ 153.00° 12293k
139.562 115.17 ¢ 147.33°¢ 157.17 @ 1187 3uusi
139.34 115.13°¢ 146.97° 155.93 @ b giall

2.24=38) gaxedidaal 2. 29=281 gall 1.17=ilia™ L.S.D (0.05)

Ay qgall e 9

i)yl e se s Cilinall e delailly ol yall ga YU Aliwll sall sae dia 5 ol Slaay) sl mils il
s Jef 110508l cancall Jas Cum ¢ oaslil) adll (e losT Cilial (s (P <0.05) 4 sine <558 35a 5 N (10) Jsaa
338 () o Lee g A gina (3508 s et e ge Jans e 8 357 aLusTs 1187 2Lusis cpdinal) o305 by i son
Gl 05 (Ao Al uSad) Laa 2 all) o) ) dlal 48 )51 3 A gaial) Jiial dplae st Jygad e CiliaY) o3a

.Moussa (2010 ) < Osman et al. (2013) : (s JS 4d) Jom 53 A i) e Al i) o2 5 Cilial) )

aae ddia & AU 5 05 ae sall i sl (s sine (38 2 5a 5 ade AeS) Bl ) il il sie gl < jedal Ly
g2 5a A8 3 Mo Aliull Cgan aae o Jgeanll oS a4l ) ady Les (il e 24,335 24.75) Aliadly sl
AtV g J panall (585 Slilae o Qlag¥l (Saiy Laa de) )3l

.2015/2016¢ 2016/2017 pamigall Ay igaal) 23 ddia cillanu gia asd g ilan) Julail) ooy (10 ) Joia

(AaS) il 3 Al £ sana) ds) )3 3 ga
b giall __ cital)
el (733.5) 2 = all [ (867.5) A 2= 5all | -, (1165) Js¥) o< sal

24.03® 21.1% cde 24.s§3 ab 25.35 @ 357
22.68P 20.67 © 23.05 bed 24.33 @ 65
24,752 22.97 bed 25.32° 25.72 2 11053Lus]
23.27%® 21.48 % 23.75 @b 24,57 @® 122943Lus]
24.23® 21.35 ¢ 24.17 ® 24.18 @ 11873us]

23.58 21.66 P 24.33 2 24.75 @ o giall
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421000 ¢Js-10

Jsaa Aol el sa s cilical) ae Jeliill (o) jal) dlea ¥l Alinlly Cgall 23e ddia 5 gad JAlaa ) Jalasll il
Ssagatydel )l aelse sl Ay el ol il (e ST Gilial (i (P <0.05) dsine Gl s 8 255 axe ) (12)
4n 1000 05 Adams 1229 3Lusis 1105 Sl gpiiaall (3585 Cupm A€l il 51 pal) il s Cilial) ( Jeliill 4y sina
Sl IV el )3l sae se NSy

2015/2016¢ 2016/2017 Gpamsall La 1000 (155 Aba cillan gin pib g Slas¥) Juladll (i oy (11) Jssa

(a,'\ASL)ﬂ‘ 3)\)&3\ &3.49.4) :\S\le\ e ga
o gial) Y | ) | ‘ ilall
(733.5) . e sall | (867.5) u; e gal 2 (1165) Js) 25 5al
34.08% 33.33 cde 34.56 bed 34.34 bed 357 s
33422 31.81°¢ 33.26 of 35.17 ¢ 65 bus)
35.002 33.5( bede 35,02 abcd 36.48 @ 1105 3]
34.50% 33.19 ¢ 35.25 @ 35,07 abcd 12293k
34.602 33.21 ¢ 33.97 bd 35.30 % 1187w
34.23 33.01° 34.41 2 35.27 a Ja gial)

1.92=1) gaxilical <6.96=181 gall ¢1,72=cilicad |_.S.D (95

L gl o) A -11

dsaa del 3l ael se s Clial) ae Jeliilly g ) all slgaYl da sl Alad) dda 3l gl Jlan ) Jdadl) il i
s husia el 11052081 Cinall Ja us ¢ ouildl) el o 3l Gilial G (P <0.05) 4 sine s 25a5 N (13)
528 508 A 58y Lae ¢65 3LusST5 1187 3Lusis 1229 3Lusis 1187 Lasis laa) o35 (536,29 ) dan sl sl Al ()55
ALl ()5 (Ao alagVU (Sl Lae 4 5l 6 31 alial 48 ) ) 8 5 gal) Jiiadl) dlee cilaiie a3 e Calial)
<Hara (1982) «(2012) 3% Najaphy : ¢ JS 43l) Jua i Al il ae 4l zeilisl) o3a 5 Calial) Gl da ol 5l

.(2000) Benbelkacem and Kellou

L\d\fu_m‘;s d_;y\A.GJA&\&).SS}A.)Q\}A\uu&}mé‘}ﬂij.;}“_}as‘_)ﬂ\ﬁ_)\_}:j\QL:JJQLL»}M@LKJQ}@.E?LA.\:\J
81 s J e sl el sie e s e (35 e Jmall (S 4l sl e (541.89)
bl AR e U Sy s oalie ) s (3355 (ot el il i ana gl 0 (530 (525 A5 5

2015/2016¢ 2016/2017 Cspam gall & ol gl Aad) A cildas gia ad g Alan) Jalaill (a2 (12) Jo2a

(AaS) il 3 ) Al £ gana) dsf )3 3 ga
Lo gilal) LA | i | . ciial)
(733.5) ; x5l | (867.5) u; 38 gal s (1165) ds¥ 2= al

494.69 ° 449.02 " 505.95 cdef 529.10 bed 3573kusi
487.14" 442.20" 496.38 97 522.90 bedef 65kusi
536.29 @ 486.95 ™ 548.57 @ 573.37 2 1105busi
499.09 ° 434,73 " 525.52 bede 537.08 ¢ 12294Lusi
499.267° 459.60 9" 491.12 ©f9 547.08 & 1187 3busi

503.30 454,50 ° 513.49° 541.89 a o giall

37.70=e gaxcilisal ¢11.56=1)gall 27.12=Ciliad |.S.D (005
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dpal) dal)-12

(13) Jsaa Ael )l el a5 alinal) e Jelailly (gl yall slgaYl dpall Axll dia i gadd Slan ) Jatll il il
G5 2 b sia Aef 11053081 Ciiall Jas Gus ¢ oasldll el (g 3T Ciliaal ¢y (P <0.05) Ay sine Silig 5 2585 )
Calinall o2 5508 ) 0l Lae <65 Sl 5 1187 LS5 1229 2l 1187 abussiy Cilial¥) 0305 5 (229,59 ) Al Al
A A gl sl A1 (55 (Ao QlagWl Gusail Lo o il o) 5] wllial 48 ) 511 (& A gual) Jiiatl Aidee Clatia Jysad e
Benbelkacem <Hara (1982) «(2012) » 3335 Najaphy : ¢e S 4l Jaa i ) giliall ae 44U oliall 238 5 Cilial)

.(2000) and Kellou

A dia 8 Y ae gall (35855 2] gall (s 5 sine (38 35 s AaS) il 5 ) paldl il o il s il <y el Lty
o ST any s I ae salbdel )3l vie e da A ()5 o Jgmandl (S il I el Lea (214.60) G sl
gl A e el ey Las alae V) Cogan (355 (0 saall Qi) ¥ ama gl 51 ) sl (53 5 33aS) 58

2015/2016¢ 2016/2017 (s all dad) dlid) dia il gia a5 Aluaay) Jalail) (a9 (13) Jgas

Jay giall (A N ) Al £ gana) del )3 3 ga iial)
(733.5) &llll 3 gall | (867.5) ALl 2o gall | °a (1165) Js¥ = gall
2 #
204.50° 177.00 9 205.73 % 230.77 3573
203.20° 172.98 9 205.38 % 231.23 ¢ 65bussi
229.59 2 197.08 ¢f 227.13 ¢ 264.55 @ 11053busi
211.54° 175.48 g 218.18 ™ 240.97 ° 12294busi
209.23° 185.33 19 201.85 df 240.50 1187w
211.61 181.58 ¢ 211.66° 214.60 a L gial)

17.9=18) gaxudlisal 2,96=21gall <15 9=cilia™ |.S.D (0.05)

sl i) g clalisiuy)

30l 3ol ) il s sl il (e ST Calial alis] s g e 3 5) all cilas pa plas Y Sl il il (e Jaadly -
g s ae A3 )al %59 %7 %013 Jrray Apnlil) Cuaddd) Coa sl e dalisall Baa g doaliil (e dgaS) i)
Sl e 687.759 859.5 «1115.5 4aaSI il 5 ) jall Sl o

Ay 969 LS Caia Al Coaddl] 28 6 ) yall da 0 gL b gaa o Caiia JS dal) Ghlafbadis —
il 55 901 slusi caiall Hehil LS 4ysieda 13 1115.5 () 687.75 Cre 4aS) 5l 3 yall & sana 331 3 %15.4
Bl Cila o g a1 gk e A g jaall ol madll Gl L e 9%16

B

Anala A pad) dsadl (8 Cne ) 3l (A L sl S8 Ji 5 A slaall Aol )5l skl g 5 e (2003) eabusS) (5 sl o 8 -
Al ds

sl el )l 3l s de) )3l Bl s e fidiall (alall ¢ slaill el 2 (2008) S (g sl o 8 Sl -
A sl Ay )

b ol dadls Alna cda slall g Ayl 3 pall da o A Huedl e il Alaiul (2012) L2abe glade -
Al )30 aslall
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Jand) il e (Diptera: Tephritidae) Jaill ld g1 g3l 4l
(& A Carthamus tinctorius L.

Study of fruit flies species (Diptera: Tephritidae) on safflower Carthamus
tinctorius L. in Damascus

DA e gl MeMual g3t D) jady il 2
Abdulnabi Basheer® Louai Asslan® Faek Abdalrazaq®

Ay s c3had daala ey 3l AIS el A3 5 ik (1)
(1) Plant Protection Department, Faculty of Agriculture, Damascus University, Damascus, Syria.
Aoy (Bhied daals el A4S ) gl AadlSall bl 3 g Ergny K e (2)

(2) Biological Control Study & Research Center (BCSRC), Faculty of Agriculture, Damascus University,
Damascus, Syria.

@
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Dl by gl e Goadll Giag @l dypse B GEe dadsy Aol )l LK Jsis 8 Aual)l sl
4 3l el AY) dila) daws a5 «Carthamus tinctorius L. Jieasll J sase st ) (Diptera: Tephritidae)
Lo 83000 and 3 Jgeanall del )5 ga0 5o 8 Led g5 LA ) piad el 80K ity clgie Aaslill 5 jludll 5 il
Sheaal) Aol Al Cing ¢ jhmall Jpeanal Lhally Ll Gie) 500 Ga IS b nills JaSY) o5k B Gs
Acanthiophilus helianthi Rossi 1794 25 4Ll 3 0all J<8 e 2l legiat o8 Ll by e Cpe s
Ae) 3l (A %23.6 il sbasl) xie Ladll 4y ja 3 (al 8Y) 4uws a5 Chaetorellia carthami Stackelberg 1929 s
del) il %18.32 Amn )l Aol 30 (A %14.2 sl (8 Adleaal) 3oledll Calyg ddpduall Al 3l (8 9429.6 5 A )
ey ge Al 3 ludll (e Cadaill Koe iy B jhanll el ) &8 ol Jlady g iinall

tanll LY ¢ heanl) o lalll ) sdalidal) cilalgl

Abstract

The study was conducted in the fields of the Faculty of Agriculture at the University of Damascus,
Syria, in order to identify fruit fly species (Diptera: Tephritidae) that infect safflower crop Carthamus
tinctorius L., determine the infection rate of plant heads, the seeds loss caused by infection, and changes
in the relative density and abundance of insect flies at two sowing dates in agricultural season of 2012.
3000 heads were examined during flowering and maturity phase in both spring and summer sowing of
safflower crop, the study showed that the crop has infected by two species of fruit flies, Acanthiophilus
helianthi Rossi 1794 and Chaetorellia carthami Stackelberg 1929, which have been classified based on

©2023 The Arab Center for the Studies of Arid Zones and Dry Lands, All rights reserved. ISSN: 2305-5243; AIF-023 (p: 171 - 180)
171



The Arab Journal for Arid Environments 16 (1) 2023 — ACSAD abusi — 2023 (1)16 A8l il 4y al) Adaall

adults morphology. The infection rate of heads at harvest was increasing up to 23.6% and 29.6% at the
spring sowing and the summer sowing respectively, and the total loss in seed reached 14.2% and 18.32%
in spring and summer sowing respectively. It's preferred to plant safflower early to reduce the loss that
resulted by infestation.

Key words: Fruit flies, Safflower, Safflower fly.
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dadial)

Jae el Tl 4y Laia W1 3 3 G oy ) sas 520 5l) Jualaall 0 (Asteraceae) Carthamus tinctorius L. sl i)
aaladll (e 4358 5 38 ozl ) (8 saill o 5l 5 535 5all 5 A slall 5 Ciliad) Jaad Cum (e 4lie) ) 3 Adaall Ca g hal)
Ghbie (e aall 3 Llas jualall Wiy 8 sl de) ) i gelivay ile s bl 5 ) mana sed ol e Y) 320ak
L) sean (Bd Cgin 3hlie s cgptiin Y (Ll il 5 cimall 5 b sl 5 ctlanally A 5aY) Baniall Y 5 caiglS allall
LS (1999 <033k s Yau) ) nls s (LS sis cbibanal 5 (sl G g 3 S el sl 5 ¢l SIS 5 edanlad¥) Lauss
SAs iay Cus ((2004¢Yau) bl s A e Jie o siall Gt el Gasa G Adla) 4ud llall 334 55 ) geas say 4

hliall o3 b Gaeally sl g 3NS5 AT Jualae & lia gl 3all L o

(Diptera) daia¥) A5 45 ) Al Jiladl) 58T (e Basl 5 35 3 (Tephritidag) Sl ld dluad e o) il jiasll Clay
«C.carthami 4 s Chaetorellia o<iall (e lel 55 « jiasll cuas 3 Acanthiophilus helianthi Jiasl 1053 Lt s
&gl e clalis (2004 ¢ Keihanian) o) i siasd) e i ¢ o€ s SIC. loricata s C.succinea s
5 Saeidi) ¢l & siasd) e Trellia luteola g s dals WS (2004« Korneyev s Merz) soal dilse e 4 su

(2011 <Adam

Cilabiue alana Jieanll 43 < jed Lol 8 by sls Ll 58 35 )sha siuaal) il ST e A helianthi siasl) 403 a2
G (1974 w525 Verma) digdl s (1995 w353k s Talpur) obesbs (1977 335 Al-Al) @l & zly)
LS (2010 23> 5 Sabzalian) dabiaall 450 ) N 5kl (89470 ) 30 sai ) (B danll 5k Jgeana o ilual)
(1983 <Moursi s Hegazi) sas b siwasll e CliY) aal e sanly jiianll 4103 a3

oo AV A (e Aol culadl e Lea gy 43U LA aoad Cpa bl IS A pe oL jiimad) 40 30,080 LaY) Caaas
Ln 0 al B JAls e g ozt o a3y sk IO 403N Jiadis (1961 <Narayanan) dSiall o) padll 4 3l
33 A N (g S g o 33 Cum By Gl V) (5835 Gim sl (e Sl (5 (1995603335 Talpur) Asald
(1961 «Narayanan) _sxll JaS e

LaS Gt ) llaall 3les (8 (a5 5 Ay pa ) ae ) aae Julis g ) ol (i B ) 40035 (e Aaalil) HiluAl) s
(1971 <Ashri) Gasmill eilld s ) Al Ale 5 555 (B A sine plud ol e ClE 5l 4930 i 5 «J panall 4o 535

sy puinll 138 ¢ 130 ) 855 (1989 <Marquardt s White) oY) s 48 5 ye g 53l 4xusi Chaetorellia puisdl aay
C.australis cre sl oo JS Gasw aasi  Asteraceae axesill duadll (e il 4ualill 4,58 31 el AY) o Lo
S gl e 3 Cua Gl AY) (pena Adiial) Cild ) sy daalil) 358 ) Gl 3 A Al 4eall e Csuccinea s

(2007 «Villegas s Balciuna) 4l gl e o3 58 3

Gharali S5 ¢ (2001 «Villegas s Balciuna) b il Mad s bl ¢ 8 siasll e 381 C.carthami g sil 3=
22001 350 Js¥ ) 8 Claleg (o)) s i e g Gudansli g 3l pall (e JS 3 jianl) canai il (2001) Jozian s
C.carthami g ceaedlls z 5 3 C.succinea - cSas 4l Lis sl 2 (1985) Zwolfer s Sobhian a5 WS a3e ddailas
iy 3 il Gla &5 By ¢ C.carthami g s3) e il Chaetorellia osindl oo g 558 Ll adl cdgl olly iy
O 2 - L 170 e ST dia Lgal) Jiml Gl - L) sdS 8 jaa¥) Jiad) @l o il AsidlSal b sall (e Chaetorellia spp.
Ln 0 Gal BV (e 9483 il e Alay) Jare il ¢un 2006 ale jtaanl) J sass ilal 38 Csuccinea g sl of o
%od2 o5 Abal Jane Jilia 8 sl (e 9554 AL Adadl) 3y 31 Gal AV 0l s b Laalidsl e 1997 ole
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Gl da b e ails Lo iSs Cosuccinea o WiosadS b 4yl ojladll cuy i) Jisll s il e
Oy 4dld AL s2gy i) Alia) Jama alinil a4l it g o8l 51 Jla (& Jial) & il Juadi L3l V) AT s Jile
ST o dune 3 p8al) o3 alac o 5 a5 o Aaaliall Cag plall g del ) Gl Jlaall 85 eand) Gilial & <l il
Gl gy Juadi Ll Y] ¢ hanl) s e S5 () s ) e Csuccinea ol Slasl) i g oJ sanal) 13!
Al Lol Ui ge Jos sial) (3,5 4shaie 33 5315 Centaurea solstitialis L. _sed/ Jisll dlos i e S0 da
.(2001 «Villegas s Balciuna)
1l g sy ol 13 (5 al a8 jianl) s e Ll Cild RpaaY Tl
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Xanthomonas citri subsp. malvacearum s 4xiaall (i gead) ciliidia ge S
TLC A Al aladiady oladll e (5 9 31 adail) (i pal dyall

Detection of fatty acid derivatives at Xanthomonas citri subsp. malvacearum
causing The Angular Spotting on Cotton using TLC analysis.
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(Xcm) Xanthomons citri subsp. malvacearum —hdll Je (55l 3l a &l (a jal A wiall L i<l 5 8
ks ZU O Cum LSl s die Al i) Jalse jped alan ) GWEY) (e 220 o dpgla Aan (o ses il
9 a5 [(Regulation of Pathogenicity Factors) RpF] cews Opern 3 e <iad adi <l JLEY) o8 Jliiul
(Ot ylay Ak gine S A Jall w28 Xem S101 Al Caeadiul Ay adll o UM Rpf ABCD [EFGHI] <) se
i€y Xem S101g = Cuews 4l 5 dd jall 55) a dajo 2ie Gl Ul Cu )y Cnd <ilSy Xem S101p = Cuen 5!
daadic clialy shaiuly PCR I e saaiead) 4 5all @l Jloal) cay (CO20 - 5l s da )2 die (%50) Jsomeally
Ol (33 ala) phill @il e delilaal) (s saell <jekil LS Xem S101p &=l xie Rpf B &) 5all 85 ik 25
clitie il Xem S101g 4l g 4 jlie hill il e o jall Gl jel calaa) e i 508 casid Xem S101p 4=
48850 A5l Lél e iga g S aladiuly &0l by & Xem S101gs Xem S101p J& (e B dell dpaall (a seal)
X4 X3 X2 X1 a8 6 255 zeilill (e el 48 23 TLC 488 ) daidall L) & 5 ga s S Jilat milis el (TLC)
sl e g G bl iy Jsl e 0.74 <0.62 <0.51 0.4 <0.18 <0.08 :RF Llial e ae X6 <X5
&SI 88l A el Les Xem S101g Aal) e 45 jlae A ST il Xem S101p Al J8 (e dsiiall dyiaal)
oM by A dnaall a seall Cliidia

kil «TLC «Rpf B Xcm S101g «<Xcm S101p «<Xanthomons citri subsp. malvacearum :dsalidall cialsl)
AaclilaaVl (g 5aal)

Abstract

The bacteria Xanthomons citri subsp. malvacearum (Xcm) causing The Angular Leaf Spot on Cotton
secrets fatty acid derivatives, which contain a number of signals, that regulate the expression of
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virulence factors. The production, secretion and reception of these signals are controlled by an operon
called [RpF (Regulation of Pathogenicity Factors)], containing 9 genes [Rpf (ABCDEFGHI)]. During
this study, the isolate Xcm S101 was used, this isolate was stocked in two methods, the first one
named Xcm S101p was under paraffin oil at room temperature, and the second named Xcm S101g was
in glycerol (50%) at -20 C°. The PCR tests depending on specific primer indicated a muta-tion in the
Rpf B gene within the isolate Xcm S101p. Artificial inoculation of the cotton plants (Aleppo 33) also
showed that Xcm S101p lost its ability to induce disease symptom on cotton as compared to Xcm
S101g. Fatty acids derivatives secreted to culture medium of Xcm S101p and Xcm S101g were
analyzed using thin layer chromatography (TLC). Results of TLC analysis of fatty acid derivatives
after 48 hours of incubation revealed 6 spots: X1, X2, X3, X4, X5, X6 with retention factor (RF): 0.08,
0.18, 0.4, 0.51, 0.62, 0.74, respectively. The results demonstrate that the spots of fatty acid derivatives
produced by Xcm S101p were more intense as compared to Xcm S101g, indicating an increase in the
accumulation of fatty acids derivatives in culture medium.

Key words: Xanthomons citri subsp. malvacearum «<Xcm S101p <Xcm S101g Rpf B «TLC, Cotton
«artificial inoculation

-

Aqaial)

el oy 23 5 ¢ ia) adadl) aals 8 Jadil aey A A5 ) 8 Shs ) g 8 Laal SiuY) Jualaall aal (e il aey
L) 8 T st ad ot 1 Al 5 &y i) Y1 (e dpelly 1 s il a1 J2 (el 8 i
sl Jal ye Caling by oydaill Jgimne il o) dal aties Caveal il Cilia jaal) ladl (g s cAala@Y) ated 8 Lalis)
S5 aill m ye i Sl 5 (1901 43335 Smith) (Xem) Xanthomonas citri subsp. malvacearum LS
cal ol 4l Ly Xem e (2011 4335 Oliveira ¢1996 a5 Young) Ao Sl Aadlll caw o 5l phaill e
Lol 548 e eacls il sa <l Bpaae JSAN Aglaliie ) paniosall caal g ol Ja gs S jaie ¢ il 4900 58 ¢ JSAN &) ganc
Sl g (e 55 S 5 cXanthomandin e S sty i) sl gl 3 3daie yie G5l o) jhia dapal
La 5l Lealiily o s Al Ayl yaY) 5,080 Jalge o (A Aiasd) il yall @ LT (2001 455 Schaad) sl
Lipase Julls Protease Slisodl <Pectinase JluiSull ¢ Cellulase Y slud) cilay 3{S Xanthomoas owiall L i
L) a e ipopolysaccaride — s <Exopolysaccaride i—a il S ull il e 5 cAmylase SS—aY)
LSl aie 5(2007 i35 Rigano €1997 «433k )5 Barber) (Xcc) Xanthomonas campestris pv. campestris
«33 )5 Qian) (Xoc) Xanthomonas oryzae pv. oryzicolas (Xoo) Xanthomonas oryzae pv. oryzae
(2012 45Dl 35 GUO) ilaill Jilal) el s jlantasdS Lyl a1 5,080 Jalse (o Lty 5 (2015 4D 5 Rai €2013
A oy 2l 5 A8 e ol 35k Al (2016 4Dk )5 Deng) Lasall Ja sl ae al8ll) 5 4 gaall Cilaliaal) daslia
paall B e Gl a JUiul 5 ol s ) Gesaly g danaal) LIS e finly L Sl ey 530 (QS) Quorum Sensing
QS auai b g ) Aibiasll il el a5 «(2005 <Bassler s Waters) "Autoinducers" il il jaal) o
He) (DSF-family) Diffusible Signal Factor-familyd=iell 3 L3y Jwle 4lilay Xanthomonas osiall Ly S vie
O @imals (2010 4=De 35 He) Cis-2-unsaturated daie s dyiad (i san Clii Sie 85 (2010 4Dy
S (2015 ka5 Zhou) FAS () Gaeall e 3550 e ALl de e dined) (a saall s <l a5 KU
Regulation of Pathogencity (rpf) = e—is (kb 21.9) a0 L35 DNA I (e 42k DSF ) dlile ) 3] 5 zlY
X005 Xce LSl vie Lgaitda g s g (1997 4Bk )5 Barber) rpf ABCDEFGHI <l ) 50 o auai s <Factors

Zl) 8 a2 38 RPFF Gsis el 3258 Rpf F 45 sall G «Transposon mutagensis — < yib ¢l ya) JMA (e
Rpf 4,5l .(2015 42> 5 Zhou) Dehydratase s Acyl-ACP-thioesterase i 5 <l s3I ¢ DSF 3 LY dlile
Alladl) J8 ye ACEA dap i) 3 gl Aiaall (el A8 ja ) 52 aaly 530 Fattty acyl-CoA-ligase ~ <50 3455 B
Rpf B 45, 5all s die Cua (DSF dlile <l La) W& & 50 4l ¢ bl _all i 38 5 (RpfF U Thioesterase 4 »Y)
Rpf cxisall Laiw (2016 45355 Zhou) XC LSl ¢ 5 Glae (3 DSF ) (5 sinne 8305 () (535 L 35k Claa)
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«“BjsRyan 2011 <Maxwells Robert) DSF 4lile <l ja Jai g Justwl aldas (SIS 5 Rpf G 45,545 C
(2015 535 Ryan 2011

Abiaa g Gl i

538l Jal gmy o8l 8 L 5505 Ly i€l e (QUOTUM SeNsing) sl laaill (e i) Al 5 dseal (e DU
Xanthomonas citri subsp. malvacearum LSl s ) sbeai®y) ilaalls ) ) ) Al dal jaY)
CadSl ) Canll 13 Coaa Ly s (o peail) oy SU (2LaBY) gl iing 35 hialle Glaidl) J seana e (Xem)
4uuell Xanthomonas citri subsp. malvacearum e DSF 3_LaY) dlile e 4 lall Ajiaall (a geall ciliiiia e

TLC s alaaiuly ol e (g5 31 alall (ia sl

Al jh g Euanl) 3) ga

Cadl ¢l a) Fa iy Olsa
2019-2018 aladl JMA e ) 3l A8 Biad dralan-dy Sl clill (oal yal jode 8 Canll 138 (5 0]
2 gl ol g1 g Al A 3l
oS lall Gl jae jide e 33 s Caia Glall ) 92 e Alg Jrall Xem S101 Aayseall 4 Sl Al jally 253 o3
andl Lgle (3lkai) 0C20- 5l Aa 0 die %50 Jismaladly (oW1 iy sy Ada ghne A jall 028 (Bied dasla - del 3l A0S
dexdinall il 3 (Xem S101p al Leade (slat) 48 all 3 ) s As ja die cpdl HLl) Cy ) st 2380 5 «(Xem S101g
(YPGA) claall ¥y 558 slally ¢ siall 5 5 pmadll aldiv Jasg 1A < jantieal) 3aalia 5 Lpdaadii Chags L il dpail
Ll pH = 7 % 1.5£1 % 0.7 5_eall paliiue 9% 0.735S5 % 0.7054 :Yeast Peptone Glucose Agar
0.5 Osiw ((NA) Nutriet Agar el Jle¥) ;o danidl e il (ya geal) iliiie (adAinY deadiall clivial)
Nutreit Broth sl Gall pH =7 <% 1.5 el % 0.1 3_medll Saliivie % 1 5y 8 % 0.3 aslll jaliiue 9
s peil) alities Loy PH= 7 % 0.1 5medll Galiius % 1 35 8w <% 0.3 pall paliiue % 0.5 o5 ((NB)
PH =7 <% 2 s msle <% 0.3 3 pedll aliions % 0.5 05 :PYG Peptone Yeast Glycerol Jsomilalls o5l 5
el Ciad Cus danlall e dall (aseall Gliide padainl Jal g LS jumad (2015) He daok cagl |
35K 5 jaxtiuse 23] & Aol 48 520 0C28 51 a da 5 die cilad 5 (NA Jaussll g 3l Jaus s Sl Xem S101 &€
48 32l 0C28 3 )y A 05 4883 /550 200 ey Mo gl e Ciilan s (NYG Lawsll (0 Ja]0 (A Gy g Baal
e Je 1330 <108 = CFU Jobi 5 (ODB00 = 1) 14 iy sbise s g S ) (5 180 (3laal) 5 55 Jpums i el
Aol 72 48 24 330 Anlull Ja s Hal) udiy ilad 5 bl o gl (ki (e Ja 50 (g s Gbedl a5l
bl ald e sl g ganll

Telilaal (50 Sy al LaY1 sy oLl 5ok ey e s e 5sind panal 3 33 s Ciia Gl 5 e )
O3 (fm) Gine aladinly Je /cfu 108 S5 Xem S101p sl XemS101g s i Gslaay (sl 48y ylay kil (31 5550
(1998 3k 55 Martinez) sl Y g3 38 (e 2Bl 5

J ) iy i)

A0 o il meud RpfB1 Aule clialy aladinls ccolony-PCR ) 4 e slaie Wb L}-‘:’P LSl Cay g g)_}i
Gl cbp1636 Suiall i A sall (e dakad adialy meust Al 5 < Xanthomonas (il 40Ul L, vie Rpf B

«Naman) Xcm LosSal xie hp 288 il Wi 4sall 38 (e 3 jpa dadd o CalSIh mand RpfB2 daiadic
(1) s (2015 <Jalloul
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A g pdall A el Ay ga waatt daadiueal) clidld) 1 Jgaa

Most closely related sequence
Primer Pro. size
Forward and Reverse primers Accession Annotated
name (bp) Organism Reference
No. function
Long- Xce Jalloul
F:5-GTCCTTGGTTGCAAACTTATCC-3
RpfB 1 1636 AE008922.1 | chain-fatty- | STR:ATCC | (unpublished
R:5-AGGATCTTGCCGACGTTGG
acid-ligase 33913 data)
Unpublished
Long-
F:5-GATCAGCTTGCCGACGTTGG-3 Syria Xcm Syrian Namaan and
RpfB 2 288 chain-fatty-
R:5-GGTGGTGATGACTTGCCTGA-3 isolated isolate Jalloul 2015
acid-ligase
Jalloul et.al

12.55 (Promega) GoTagq hot start polymerase Master Mix 2X alasinls ¢(Sled ana ul 25) PCR Jeldi ¢ BN
107 55 Glra o pl 35 (WM 10) Rev 3,800 e 45341 (e pmol 12.55 (LM 10) For &bl 0aLl1 e pmol
TECHNE ) g lall )saall Slea aladinly PCR I deld (5 yal y adeall jdaiall olally pil 25 (A asal) JaST a3 < Je/cfu
A b b g 33V Jan i g 4 i LAY 5uuSil 0C 94 3 ) ya sy e (3383 51 ) aliall (38 (TC-4000
s ya5 A28 52d OC 94 50 pa a2 e DNA I gilals Jusb s ja] Ciianmi's ) 32 40 — ol clgamny o= DNA
s jo 5 dddasaady J sl e (RpfB2 5 RpfB1 Cliasldl a5 3 40l °C60 5 °C 62 5)) s da yo e liald) Lol )
e 38 10 &5 <[RpfB2 calaalll s Qg RpfB1 calaalll @)'J Caiai g A48 Baal 0C72 5 ) ya da jo e 3 5.l
Ol Je il gl 55 e i€ a8 )53 PCR 1 geelbi s pla) oy Alainl) JUeSind 5 5080 dds a8 0C 72 30y da 0
TBE 1X Jslas gann 2las 0 o iy drva e (58 %1 Hslel adla e al s 100 lseS Sl Gubiy Sl yeS)
kbl —ad 055V —i3e e i il (EDTA  ImM\IL  distilled  water<Boric  acid <Trisbase)
sty Lnsadial) (358 AndY) Cand y guailly 2 3all & ekl (Fermentas #SM0321) bp100.s (Fermentas#SMO0333)

(2015 dJallou s Naman) (VIiLBER LourMAT) Gel Documentation System el 34 53 Sles

Ll O (e 85 hall Aiaall (2 gand) ciliiia e

5l a da 5 e 3280 15 5240 § 8000 Ao st S5 cGiilad) (5 K laall (o e 15 330 G (2015) He 33 sk cani
Lo sl dim gan laslin g cpna gl ) A Sl LAY (g AR Ul 2L 5l il o5 e 3K LA e alaill 48 2
) il gine Can a s ALl ALt ) JEN) A e Bilas paa sl o5 ((BN)HC plasinly 3.5-3=pH s
Ul (g gmall Jslaall gad 5 ¢yl 550 a da 2 3B 10 52ad g 8000 de_ymss i 23 ¢ puilaill plai i (32 5 52l
OC40 3))ym day die Jle alaa o 30 &8 cnan il I i ((Biaall (mgeall cliiiie e g slall JEY) @)
sl (al 0C20- 55 ya Ay ie ik (53 (Riaall im sanll Cliiie) Al (aldtad) e Jgemnll s cciliall alai ia
Thin Layer 8,0 2l Wl 5iges S Jiad 1) 9C20- 5,0 s da 2 e 3 siaall aaall (im geall e Cuxunal
ladae a1l (TLC) Chromatography Analysis

S

:TLC 488 1) A%kl L) £ &5 gag S Jalas
Al giaall Aa ) (i geall e A Cua didaall @ Giany ae (2012) 43k 5 Almeida caves 38 k) o3a i
Cixiag g s@\.ﬂ\ ualdt Ll e “l 25 Al @‘)_».J\ C-)M 2 g @.ﬂ\ Jstiall e MI 50 ‘gﬁoczo_ 3ol dan e
(TLC plated silicagel 60 F 25 -4 pre-coated 20*20 cm, 0.25 cm layer )b oo da S w #1401 e
Ol A B (Bha ) dplee &8t g ol jata ) ghaS 20:80 J silie/(uSa aUai aasiul 5 «(thicknes, Merk, Germany
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Retention Factor Llaiay) Jdalee s g sl A C\;\)\ O path Maan daal) a seall Cildida Q)@.}a,\ aalg
il sl J slaa Lgalaly il A8sall fiad S Lgahaii ) Ailsall =RF sl 2831l Zad JSI(RF)

WUASU c—alﬁuﬂ

:Xem S101 A jall dua) w5 aal)

/ cfu 108 s 3:S i (5 S G3lan (in A (4 33 s i (yhadl) il A0 (315591 e dpal a1 5 sl sl (g sal
Xcm  S101p Adalls (C°20- 30l da ) (e 9% 30 Jyenlall ks sisall) Xem  S101g A Sl A 32l e Je
6 s2all (e Aol 96 day Ly iSull Ayl ) 5 adl) day it Caagy (A all 5l ya s o die oyl Ll Gy i A1 sindll)
Glaal) (s (ISe & (Watersoaking) slall dxsdie 45 5 @l 4l 315,00 i) o) e jela (1 JSE) delibaa)
Xem S101p & all s Sl Bleall Gia S & (il el gl ek al Lty <X em S101g & jall s Sl

A B

>

pie (B) da /cfUL08 385 6 5% (Blras 5 930l (e Aol 96 22 Xem S101g Aall Lba) (2l e (A) .1 Jeid
L) ol el 1(C) .Ja /cful08 3855 s xS (Blaay s 92l (1 Al 96 33 Xcm S101p A jally Al g
Xem Aady AaY) [ sek ae (D) .Ja /cfUL08 iS5 s S (Blray s gl (e alil 10 22 Xcm S101g 4l
Ja /CfUL08 38 5 s S (Blray s 93a) (1 alil 10 22 S101p

JSall) (8 e 54 LS Xem S101g A jadl Ol periiss YPGA Casiiivsall o Gaiilaad) (i 3 (il all dgati die & jeda
380 gl 5 cisine acls Gl g 13 cialalie (ol o) jim B i Ol janianaS dnd saill Letlims g 30 (ge el 48 a0 (2-A
Jaa¥) sk Xem S101p 4l i Lain ¢(2001 43l 35 Schaad) Xanthomonas osiad Al L Sl cilial
are s gt sl I Ll paxis (B ais Ls 1o 5 ¢(2-B JSa) EPS i Al Sl ilsie 0 el lgali 5 ol
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EPS ) (e 230 30 Ly daiii 33 cala Caia ladl) bl 48lall (315531 o 4y 53l dadll) (o pey ALY Gl el 5eka
(2019 «3 55 Keshkeih) ohdl ol xie daelaall Jadll 250 5 st e Jazy g

Xem S101p 43l (B) «Xem S101g Al (A) <830 (s dolu 48 3 &y Sl &l janiaall 2 JS&)

AL DNA g 48l 4 8800 @l janivsdll e colony-PCR ks s sl Giilad) i 5u8S) ol a0l 45 98 (e STl
s Xanthomonas geial all L il vie Rpf B 45 ) 00 (e a3l e Adle il aladiuly Xom 18 4aad saill
(Jard) 33l sk 5 3 sall aa) ) danadiic cilinls (3-A JSA) bp1636 sall L s RPfB &) sall (e Aadad madialy srans
gl el (3-B Jall) Xom LosSil aie hp 288 (el Led s 48 sall a2 (a8 i dakad (o oSl rans
cule 5 Xom S101g &l 45 3Ll DNA 4 bp 1636 (il 0 5s) b ds ol 3 5 5 (3-A Sl 3 dan sl
5wl DNA 8 bp 288 (sall ¢l @ld dasall 355 (3-B JSall) gl cuiy G35 oXem S101p 4l xie
LSl () e a5 el 0y Sl Gl yall G i) o3 2S5 idall Xem S101ps Xem S101g ¢l sl
pie i iy 138 5 Aalall lialll Lol ) ilaie (gaa) 83 ydlal i jad 28 Xem S101p Adall of 52w oI5 «Xem
Laadiall bl o )5 i) ae daadiall ciliall) Laal 8 Lgie iy dalad) culiold) Ll 8 Lgasiuad 4184
saxy A1 sine Xom S101p A jall il 5 edalal) ciliald) Adausl 53 At el Zaladll Jas 285 Rpf B 45 sall (g dnkai aid
e i) S Ll Al Ayl iS5 Ada géaal) grnill e e colony-PCR ULl ¢s a5 gl Ll ey s s
gl (=is ) (253 Lee DSF <l ) (5253 Rpf B 45, 5all e il o gl o A e sl > & jelal (Am s yna
e Al paall (a seall cliidie L 305 () (g5 R B A3 5al) ol aae () (Fag a s Jlal) Sl ilagae
3y sall a3 yakll o aall (pualy (2014 Dl )5 Bi) EPS dua il Sl Gilase ) 3345 Jull s (DSF 3 i) dlile
Y ey Y ddla) o jalall e CadSIl W prant Y Cay jaill b dagiall Ay plall Y dalad) cilialll ol ) (1S & <€ Rpf B
) sall S5 yih la o 2S5 of madais <15 Y 5l Xom S101p Al o sin 8 s a1 @ il lia () S o ke
Al a1 8,0l (ag o) 5 L (525 slSil) il 3aa 9 35 ) sall e () pling 43 ) sall o2 (85 8kl ¢ 53 235 Rpf B
o palel @yl Al Xem S101g 4ol A all 5 Al jeY) 5,080 <l ) sa b (5 AT ik Jai yy 38 4 jall 03¢
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ey yaisale) s Al yaY) 5ol Lol dia) Car oy 81l bl da i) (e Lel e 3al o) a5 iy oKl Aadll
.(3-C Jsall) Xem S101 = Cusew s colony-PCR Ll
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X0
CMal Jslaa el (% 1) Js e Adla e Xem (5101:5101p<S101g) < jall colony-PCR A1 Jels gl 58 .3 Jsill
339 J Xem S101g Al (C) <RpfB2 clisldl ¢ 3 aladiudy (B) «RpfB1 <liskd) g 55 aladinly (A).(X 1) TBE Al
bp 100 o> sise M2 kb1 s séise M1 (RpfBL cilisldl z 55 aladiuly Xom S101 = Cuam (Al g Aelibual) (5 ganl)

:TLC Ghbl e DSF Ao dggladl 4aal) [ gaal) cliida oo (i)

24 2y Al el Ciliide ualdinl & (NYG cuiind) 3 Xem S101ps Xem S101 ¢l xSl (al jall Cusa
s L rn Aaidall (i seall Ciliiiie e a8 W3 TLC Gl e cladall e pl 25 Gib g 53 (e del 72 <48
& (X5 X4 X3 X2 X1) g 5 29ns (4 IS (& dauasall s TLC Gkl e o Da il il cjedal | 331 kall 5 o) sal
Jale S5 el 48 5ae Lilasall izl 3 (X6 X5 X4 X3 X2 «X1) g 65 chelus 72 5 24 530 Lilasall Cilige])
Sl Je X6 X5 X4 X3 X2 X1 &l 0.74 <0.62 <0.51 0.4 <0.18 ¢«0.08 Jull Js&l) e RF Llaay)
Aol o3a g Haall & W) U 8 Xem S101 4l ae &5 )3 Xom S101p Al b asdl dlle Z8US bl < jekil
Aapdall e aall a geal) ciliidia ) 8) S8k Y g2 Rpf B 4 sall 3 skl () s jall bl all 4 <3 L S35
il Xem S101 &Sl A jall dsaii 3 NB saill Jaws 5 a23ind XS5 (2016 <43k s Ryan) DSF ) liaca (g
saill oy (8 ale Jgeanll o Lal 4iliia ity cadaed op )30 (e Aol 72 <48 24 2n Janssl) 3 Aiaal) (ia seall i G

(5 i) NYG

Amelidia | Ly (TLC @bl e @8 4 35a5 e X00 e DSF I cliiial aiul 3 8 (2011) 45k )5 He S
TLC J Gkl e & &D6 25a 5 e Xee s Xylella fastidiosa LSl xie DSF I cliiial 4iul 0 L (2012)
G 355 of ans oSl Rpf B &sall b 58l <Y al TLC ) Gl e oini s Laghe JSI 5Ual e Y 5al
4D )5 Ryan Wil L 5 alall e ¥ all e dailll aiil) e 158 5 el Rpf B 45 5all 8 5 il < Jall (e dalil
o Aaal) (o seal) i JSE5 3305 M o X005 Xee LSl xie Rpf B 43 sall i3 ik Gigas of (2016)

[DSF ) alile 1 Lay dxadial
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24hr 48hr 72hr

- - - . - - &

Xem (S101)

Xem (S101p)
24hr 48hr 72hr RF

X6 0.74

X5 0.62

X4 0.51

X3 04

X2 0.18

- ol Ay 2By asa g gl TLC Jalad 5 Jsdd)
O B Al Aaal) (2 gaad) ciliidial - 3 gully Lgiual

NB Ll ) Xem S101 4l J&

- 250l Lgopaah a3 o) Ay ah 392 9 gy TLC Jalad 4 JSl)
9 Xem S101 il jadl J (e 83 dal) 4iaal) (2 ganl) cliidial
NYG bl A Xecm S101p

Slua gill g clalitiuN)

Sl g )l dan g ili s Aol 48 98 DSF il e 4 slall daall (i geall e (At JiaY) g3l 1
L 228l Laa edd_jall 5 ) sa da 0 die Gl JLl) <y ciat dda géaall Xem S101 LosiSl 8 RpfB & 5all 85 8k Cigas 2

JYA e eds LS m 5 sail) A 5all pa 4 jlie DSF (e & slall dinal (in genll cliiiiial Jle Uiy 5_ldall 1 3all < jeas 3
) ey Uil Lgilas A ALl ednJall Sl el el Lealisly Gl 5 (TLC iy Jylail
& B sall iy jall LiLell daadl p0all | C-MS 5 GC-MS 4k 4l (i geal) clsiiall Qs ¢l o) 4
8l e Aol 48 e ) die JiY) GO Galdtia
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Abstract

These investigations carried out in 2017-2018, at Department of Plant Protection-Damascus
University, to determine the antifungal activity of Ethanol, Petroleum ether and Hexane extracts of
oregano Origanum vulgare L., lavender Lavandula angustifolia Mill, Rosemary Rosmarinus
officinalis L. and Thymus Thymus syriacus (Lamiaceae), in inhibiting mycelium growth of fungi:
Fusarium oxysporum f.sp. lycopersici on PDA in laboratory. The results showed that Ethanol,
Petroleum ether and Hexane extracts of studied species gave significant inhibition to growth fungus
compared with the control. Ethanol extract of oregano gave the superior inhibition effect to the tested
fungus where gave 100% inhibition at the 17.5ul/ml. Followed by the ethanol extract of lavender
which gave 100% inhibition to fungus at the concentration 20 pl/ml. However, that ethanol extracts of
studied Rosemary and Thymus gave the lower effect. In the other hand, Petroleum ether extracts gave
midtrial inhibition to the tested fungus, where, the median effective dose (ECso) values for inhibition
of mycelial growth of fungus, were 12.4, 14.6, 16.5and 17.9 pl/ml for oregano, lavender, rosemary
and thymus, respectively. In contrast, the Hexane extracts of the tested plant gave the lowest effect.
Where didn’t reached 100 % inhibition to fungus at maximum concentration (30 pl/ml). The median
effective dose (ECso) values for inhibition of mycelial growth of fungus were 10.2 and 11.4 pl/ml of
the ethanol extract of oregano and lavender, respectively. However, the ethanol and Petroleum ether
extracts of oregano, lavender, rosemary and thymus could be used to control the fungi.

Key words: Plant extracts, Fusarium oxysporum« Tomato.
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Abstract

This experimental work was carried out in the soil fertility and plant nutrition laboratory - Soil and
Water Science Department in Tishreen University, using biochar prepared from the biomass of peanut
pods. The experiment included (12) treatments, consisting of (4) levels of carbonization temperature

(C), (350, 450, 550 and 650 C)C) in combination with (3) levels of carbonization residence time (15, 30
and 60 minutes), in three replicates. The results showed that, there is a highly significant effect for the
two factors on the percentage of biochar productivity from the biomass after carbonization, and there
is a clear inverse relationship between the (O.C g.kg™) stuck in the biochar and both factors of
temperature and carbonization timings, where the value of the stuck (O.C) in the carbonized products
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recorded the highest value (20.83 g.kg™?), at the lowest tested temperature of (350 0C), and recorded

the lowest value (13.28 g.kg™?) at the highest temperature of (650 0C), which is a reverse indicator for
the degree of completion of the carbonization process. Also, the biochar (CEC), increased with

increasing temperature and time of carbonization, where its values stabilized at temperature (650 0C)
and recorded (168.87 - 172.52) cmol.kg™®, when the time of carbonization, exceeded a % an hour.

Keywords: Biochar, carbonization,Peanut pods,Organic carbon, CEC.

1.introduction:

Biochar according to (Lehmann and Joseph, 2009), is a product rich in elemental carbon, resulting
from the so-called pyrolysis of organic materials in the absence or limited presence of oxygen, and at

relatively low temperatures (less than 700 0C). The two researchers pointed out that this process is
similar to the process of formation of energy coal (Charcoal), It does not differ from that except, the
process of preparing biochar is done for a purpose to its use as a soil conditioner. Schmidt and Wilson
(2014) referred that the thermal processes of biochar that called (pyrolysis), is a composite word
derived from the Greek origin, since (pyro) means fire or heat, and (lysis) means dissociation, and in
its entirety meansthe thermal decomposition of the biomass that leads to the formation of biochar,
while the basic mineral elements of plant growth remain as part of the molecular structure of biochar,
holding it and preventing it from being washed to remain under the influence of the biological secretes
of the roots and soil microbes that gradually transform them into available forms to plant.The idea of
the biomass carbonization process, to obtain biochar, sparked great interest among scientists who
noticed later its ability to improve soil properties and slow the movement of pollutants in it (Claoston,
et al. 2014), and increase their fertility by reducing the washing and loss of nutrients, such as nitrates
and phosphates (Laird, et al. 2010), contributing to increased soil adsorption surfaces, as well as many
other impact mechanisms. (Glaser, et al. 2002). Cimo and others, (2014), indicated that studying the
physical and chemical properties of biochar produced at different temperatures can increase
understanding of the role and behavior of biochar when treating the soil with this product, but it is
necessary to know what happens during the pyrolysis process of organic materials by knowing the
structure and characteristics of biochar. Biochar particles contain microscopic crystalline molecules
consisting of a large number of mineral carbon atoms that form the aromatic rings, these compounds
present as hexagonal rings of carbon atoms linked in form of longitudinal sheets or layers forming
what is called biochar or (graphite), with some solid impurities and spaces which in turn form large
and small pores between layers and give it a porous bulk, (Brenal, 1924). Pyrolysis breaks down the
polymeric chain of the complex structure of the biomass (cellulose, hemicellulose, lignin, fat ...ets), to
produce a group of solid products consisting mainly of carbon atoms in the form of crystalline
molecules (graphite), in addition to liquid and gas compounds that evaporate or volatilize outside the
charred mass leaving what is called biochar with some solid impurities of calcium carbonate and
mineral elements, in the presence of little or no oxygen, as the carbonization heat plays a major role in
the development of the biochar tissue structure by rearranging the crystalline structure of the solid
components (Asadullah. et al., 2011). The chemical and physical properties of biochar differ greatly,
depending on the nature of the raw materials and the conditions of the carbonization process itself, it
has become known that the carbon content and its aromatic or cyclic composition increases with the
increasing temperature of carbonization. (Ascough, et al., 2011). Many researchers have found that
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increasing the temperature of the carbonization process, causes an increase in the specific surface area
of biochar particles (Yuan, et al., 2011; Zhao, et al., 2017). Sohi and others (2010), indicated that the
different biomass sources for the raw materials of biochar, and the temperature during the
carbonization process affect the distribution and size of the porous structure of the produced biochar
and thus affect its absorptive and hydrous properties. Also, Gaskin and others (2008), found that the

carbonization temperature of (500 OC) produces biochar more rich in nutrients (P, K, Ca. Mg), with
(78%) elemental carbon content. Similarly, Gai and others (2014), found that the production of
biochar and its nitrogen, hydrogen and oxygen contents decrease with an increase in the carbonization

temperature from (400 -700 0C), while its ash, pH and elemental carbon contents increases with
increasing temperature, and all biochar treatments were able to adsorb nitrate and ammonium in line
with the Freundlich model. Biochar made from corn cobs achieved the first rank in terms of its ability
to absorb ammonium and nitrate, then biochar made from peanut husks in the second rank and in the
third biochar made from wheat straw, because corn cobs had higher specific surfaces area. While Sun
and others (2011), found that, biochar made from poultry manure has a higher specific surface area
than biochar made from wheat straw, even they were produced at the same carbonization temperature

of (400 0C). Keiluweit and others (2010), indicated that the raw material from which biochar is made,
affects its nutrient content to the same degree as the conditions of the carbonization process. They
found that the low amount of nitrogen in the biochar produced from turnip stems was due to its low
concentration originally in turnip stems. At the same time raising the temperature of pyrolysis of the

biomass of turnip stems from (200 to 700 0C), contributed in increasing the elemental carbon content
in the biochar from (13.3 to 80.2 %), reducing the percentage of impurities, as hydrogen decreased
from (5.9 to 1.3%) and oxygen from (39.5 to 5.3%). Cao and Harris (2010), found that the decrease in
the biochar productivity with the high carbonization temperature is caused by the loss of non-metallic
elements such as (H, N, S, O), which volatilize with the increase in the carbonization temperature,
while the minerals in the biochar during the carbonization process are concentrated on the form of
silicate, metal oxides and carbonates and form the ash and as a result the pH of the biochar usually
tends to be alkaline. In the same context, (Keiluweit, et al. 2010), found that, the alkalinity of the
biochar is caused by the high contents of alkali minerals carbonates in its ash. It was mentioned by
Schmidt and Wilson (2014), that, during the pyrolysis of the biomass at a temperature between (350 to

450 0C), a groups of organic chemicals are produced and some of them remain stuck in the pores of
the biochar structure, this groups may have a role in stimulating the plant's internal immune system,
which increases its resistance to pathogens. Different point of view by other researchers such as Gell
and others (2011), found that low temperature produces more toxic biochar for the plant due to the
continued presence of tar and other toxic plant compounds in biochar. Claston and others (2014),
found a decrease in yielding of biochar, prepared from apple tree branches at different temperatures

(350, 500, 650 OC) due to the decrease in the residual impurity percentage of hydrogen, organic
carbon, and nitrogen that accompany the elemental carbon with increased carbonization temperature,

where the biochar percentage recorded about (51 %) at a temperature level of (350 OC), but it

decreased to (29 %) at a temperature of (650 OC), and these temperatures contributed to creating new
microscopic pores, increasing the unit volume of microscopic pores, and volatilizing the tar, as the
carbonization process progresses. Also, Ahmad and others (2012), see that the carbon structure of the
biochar becomes more organized and porous and the morphological form of biochar becomes similar
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to bee's wax. In a comparison study by Lawrinenko (2014), indicated that, the biochar produced from

three sources of biomass, alfalfa, corn and cellulose, at a carbonization temperature (500 and 700 0C),
have relatively higher levels of (AEC), when the carbonization temperature increases with lower pH
level. Lawrinenko and Laird (2015), found that there are an anions adsorbing sites contribute to
increase the (AEC) and do not depend on the changes of (pH) values, these sites are caused by the
formation of rings or structures that contain oxonium in its composition during the carbonization
process. Which means, according to their opinions, the ability to control increasing the anion
exchange capacity of the resulting biochar along with the high cation exchange capacity, which allow
increasing its potential application areas, such as agricultural, horticultural, water purification and
environmental protection against leaching down the anions, cations and the toxic compounds towards
the ground water. However, many potential applications are still under development and still require
more studies and research.

The aim of this research: The aim of this research is to study the effect of integration between
temperature and time factors during the carbonization process on some properties of biochar prepared
from peanut pods.

2. materials and methods:

A. The raw material of the biomass:

The raw material of peanut pod residues (peels),was used in this study as a source for the biomass to
prepare biochar. The peanut crop is a local type that is a summer crop which is usually grown at the
coastal area of Syria.

B. Experimental design and implementation:

The experiment included (12) treatments, consisting of (4) levels of carbonization heat (C) (350, 450,
550 and 650 oC) in combination with (3) levels of carbonization residence time (15, 30 and 60
minutes), and 3 replicates for each treatment as shown in Table (1):

Table (1): shows number of samples and treatments codes

Treatment number 1 2 3 4 5 6 7 8 9 10 11 | 12
Carbonization temp-C 0 0 0 0
(OC) C1=350 C C,=450 C C3=550 C Cs=650 C
Residence time— T1 | T2 | T3 | T1 | T2 | T3 | T1 | T2 T3 T1 T2 | T3
T(minutes) 15 |1 30 | 60| 15 | 30 | 60 | 15 | 30 60 15 30 | 60

The carbonization temperatures ranges, were chosen between (350 °C- 650 0C) because our primary
study showed that at temperatures lower than (350 0C) all biomass carbon was not converted to

biochar and the ratio of non-charred impurities remained high, while temperatures above (800 0C)
caused decrease in the productivity of biochar, due to the decomposition of its particles and the fusion
of the carbon structures that form the biochar, (Lua et al., 2004). This experimental work was carried
out in lab of soil fertility and plant nutrition - Soil and Water Science Department in Tishreen
University, where homogeneous samples of peanut pods weighing (50 g) per sample, were placed in
100 cm® metal cylinders, covered with heat-resistant aluminum foil to prevent the entry of air,
perforated to exit of combustion gases and water vapor, (Picture 1).

209




The Arab Journal for Arid Environments 16 (1) 2023 — ACSAD e — 2023 (1)16 Adlad) il 4 ) aall

Picture 1: peanut pods samples in metal cylinders intended for carbonization.

The cylinders were placed in the furnace at stated temperatures with different carbonization periods
according to the above-mentioned treatments. After the completion of the carbonization process the
samples were taken out and placed to cool down. Then, the resulting weights of the residues, were
recorded, and the loss of biomass was calculated for treatments and attributed to the original weight as
a percentage of the biomass. After that, the carbonized samples were preserved in small plastic
containers, well stoppered, marked with treatments numbers, temperature and time of charring, and
kept for lab measurements and tests.

C. Measurements and tests:
¢ Biochar Purity (%0):
The degree of biochar purity and ash percentage were determined by burning biochar samples

weighing (X1= 5 g) each, in a porcelain crucible at a temperature of (500 0C) for (5) hours, cooled
down, and the resulting ashes which represent the mineral impurities were weighed (X2). Then the
purity of the biochar and the percentage of ash in each sample were calculated as follows:

% Biochar= (X1-X2)/X1X 100
% Ash =100 - % biochar
e Organic Carbon (O.C) g.kg:

The presence of the organic carbon in the biochar was estimated by the color method according to
(Motsara and Roy, 2008), after wet digestion with potassium dichromate method according to
(Walkley and Black, 1934).

* (pH):
Water suspensions of biochar, type (pH1/10), were prepared for all treatments and their replicates.

After waiting for (30 minutes), pH was measured and readings were recorded and prepared for the
statistical analysis.
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e Cation and Anion Exchange Capacity (CEC &AEC) cmol.kg-1:

The cation and anion exchange capacities of the biochar (CEC + AEC) were estimated by the
modified method of barium chloride (BaCl2), (Mehlich. 1953), which depends on saturating the
biochar samples with high concentrations, (1N), of barium cations and chloride anions, to replace all
cations and anions adsorbed on the surfaces of the biochar particles, then calculate the (CEC and
AEC) in cmol.kg-1, by estimating the ions of both (Ba++) and (Cl-) adsorbed on the surfaces in a unit
weight of biochar.

e Soluble salts, g.kg-1:

Concentrations of soluble salts in biochar were calculated by measuring the electrical conductivity
(EC1/10) of the water suspensions of biochar, for all treatments and their replicates, after waiting for
(30 minutes), according to (Richards, 1954).

¢ Equivalent Calcium Carbonate (ECC %o):

The presence of carbonate in all its forms (CaCO3, MgCO3, K2C03, Na2CO3) in biochar, especially
the soluble part of it, is responsible for its alkalinity and hence the high pH value of more than (9), in
the (1/10) type of water suspension of biochar and distilled water, is one of the most important
impurities in biochar along with some mineral oxides. Carbonates of all types were estimated by
burning a sample of dry biochar in a porcelain crucible at a temperature level of (500 oC) for 5 hours
and then cooled down, and the resulted ash was treated with a known and excess amount of
hydrochloric acid (HCI 4N), heating on low temperature till the complete dissolution and then the
ECC was measured by back titration by (NaOH 1N) in the presence of red methyl reagent until fading
the red color, (Matar and Zidan, 1984).

D. Statistical Analysis:

The 36 variables of the results for the 12 treatments and 3 replicates, were subjected to analysis of
variance (Two ways ANOVA). Also, the least significant difference (LSD), was calculated, at (5%)
level of significance, for the mean values of the treatment variables and their interactions, using the
statistical program Genstat 12thEdition (NULL Corporation, 2009).

3. Results and discussion:

Table (2) shows the significant levels of the (F. probability) of the variance analysis of the effects of
the two factors of temperature (C), and carbonization timing (T), on the changes in the recorded
values of some contents and properties of the produced biochar; (biochar%, impurities%, CCE %,
soluble salts g.kg-1, pH, CEC, AEC and O.C %,). It shows a very high significant levels for the
factors effects for all studied parameters. Similar results were mentioned by Imam and Capareda
(2012), on specific surfaces and (Kwapinski, et al., 2010), on biochar productivity%. And the highly
significant effects of the combinations between the two factors, means that each carbonization
temperature with different timings give different biochar properties.

As for Table (2), it shows the means recorded values of the biochar contents under the effect of
different treatments of the heating temperatures and timings during the carbonization processes of the
biomass.
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Table(2): Average changes of Biochar contents under the effect of the temperature (C) and the
carbonization time (T) factors

Charring Time of Biochar Impurities Equivalent Soluble
Temp C Charring (m) | Purity % % CaCOs % Salts g.kg!
350 15 5420 e 45.80 a 3.93i 6.45 k
= 30 55.40d 44.60b 4.55¢ 6.78 i
= 60 56.60 c 43.40c 6.84 e 8.39f
450 15 57.00c 43.00 c 4.35h 6.54
= 30 58.20 b 41.80d 7.16d 7.76 9
= 60 79.00 a 21.00e 7.99c¢ 9.42¢
550 15 57.80b 42.20d 485 f 6.96 h
= 30 79.20 a 20.80 ef 8.27 ab 9.30e
= 60 80.00 a 20.00 g 8.17b 9.37d
650 15 80.00 a 20.00 g 8.36 a 9.58 b
= 30 79.73 a 20.20¢ 8.37 a 9.62 a
= 60 79.60 a 20.40 of 8.35a 9.57b
F.pr - xxx xxx *xx xxx
LSD o0.05% - 0.473 0.475 0.141 0.025

Similar letters in the same column mean no significance

A- Physical Parameters

e Biochar purity and impurity %

Table (2) shows the mean values of the loss and left over values of the biomass after carbonization
under the effects of four levels of carbonization temperature (C) during three timing periods (T), as
well as the degree of purity of the biochar in the carbonized products. Where the table clearly shows
that, there is a highly significant levels (<0.001) for the effects of the two factors (C and T) on the
biochar productivity (%), of the biomass after carbonization, where it is decreased with increasing

temperature from (350 °c up to 650 °C ) through (450 °C and 550 0C), And by increasing the charring
period from % to % and then to 1 hour, the carbonization process begins to end and get stabilized

when the temperature reaches at (450 oC) for one hour or (550 OC) for Y2an hour or (650 0C) for Yaan
hour or longer.
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The carbonization process did not reach the stability stage at charring temperature of (350 oC) when
the carbonization period was less than an hour, or (450 oC) when it was less than %2 an hour. These
results were consistent with the results of many researchers, (Ahmed, et al. 2007; Asadullah, et al.
2011), where they observed a decrease in the bulk of the biomass and the percentage of impurities of
the produced biochar with increasing carbonization temperature from (350 to 650 oC). The decrease in
the impurity from (45.8%) to about (20%), was related to the volatilization of gases and water vapor
during the carbonization process with the increase in the temperature and period of charring, as the
combustion process stops and most of the organic carbon is converted to elemental carbon (graphite).
Where the biochar purity increases from (54.2 %) at temperature of (350 oC) to (79 %) at temperature
of (450 oC) for an hour to about (80 %) at temperature of (550 oC) for a period of %2 an hour or (650
0C) For ¥ an hour. Similar results were found by (Keilluweit, et al. 2010), in terms of increasing the
elemental carbon and decreasing the organic carbon in the produced biochar as the carbonization
process advanced.

As the low percentage of biochar and the high percentage of impurities in the charred product,
indicates a low efficiency and incomplete carbonization process, getting stability in the value of the
biochar percentage at its highest level (79.2--80%) with an impurity percentage at its minimum level
(20-21%), means high efficiency of the carbonization process

e Equivalent Calcium Carbonates % (ECC):

The percentage of the equivalent calcium carbonates (ECC) in the formed biochar, increased with
increasing temperature and duration of charring of the biomass, as a result of the conversion of most
minerals to carbonates during charring process, and there was a semi-stability of its values between
(8.35 - 8.37%) at a temperature of (650 oC) with the three timings ¥, Y2, and 1 hour, with no
significant differences observed with charring temperature of (550 oC) for more than % an hour or
(450 oC) for more than 1 hour, (Table 2). This finding was consistent with the results of Cao and
Harris (2010), as they confirmed that the minerals and carbonates of minerals were concentrated
gradually in the biochar with the progress of the carbonization process.

e Soluble salts (g.kg™):

As shown in table (2), the biochar contents of soluble salts, increased with the progress of
carbonization process, as the soluble salts recorded a rate of (6.45 g.kg-1) with the temperature (350
oC) at carbonization time of ¥ an hours and increased slightly to (6.78 g.kg-1) at %2 an hour and then
jumped to (8.39 g.kg-1) at 1 hour. The highest value (9.62 g.kg-1), was recorded at (650 oC), and was
nearly stabile at this value since there were no significant differences between the effect of the three
timings. These results were reliable with the results of (Joseph et al. 2007) and (Cantrell, et al. 2012),
These were explained by the loss of the volatile substances and the increase in the ratio of the mineral
elements in the ash mass, as a part of these mineral contents in the ash is soluble, and therefore, gives
a remarkable electrical conductivity for the biochar suspension, especially potassium and sodium
carbonates.

B- Chemical Properties

The mean values of laboratory measurements for some chemical properties of biochar and their
changes under the effect of temperature (C) and timing (T) of biomass carbonization of peanut pods,
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are shown in table (3), where it looks very clear that, there is very strong effect for the studied factors
on the measured properties.

Table (3): The mean values of some Biochar properties under the effect of the temperature (C)
and the carbonization time (T) factors

Charring Time of pHuw10 CEC AEC o.C
Temp °C Charring (m) cmol.kg? cmol.kg! g.kg?
350 15 1.77¢9 113.48 ed 19.48 e 20.83 a
30 7.84f 120.77d 22.43d 19.65b
60 8.58 e 13194 c 27.78 C 18.53 ¢
450 15 7.86f 118.80d 21.52d 19.89b
30 8.87d 135.09 ¢ 26.32 C 16.38 e
60 9.32b 160.12 b 34.57Db 15.46 f
550 15 8.59%e 127.53cd 28.30 c 18.26 d
30 9.32b 161.17 b 35.71 Db 14.86 ¢
60 9.29c 158.30 b 34.57Db 14.26 h
650 15 9.44 a 168.87 a 36.71a 13.801i
30 942a 172.54 a 37.63a 13.38]
60 9.43a 172.16 a 38.46 a 13.28 ]
F.pr - *xx *xx *xx *xx
LSD 0.05% - 0.02 5.935 2.561 0.254

Similar letters in the same column mean no significance

e Biochar Reaction, (pH1/10):

The pH values of the 1/10 suspension type of the produced biochar, increased with increasing the
temperature and time of carbonization of the biomass and reached to a semi-stable values at two

temperatures, (550 and 650 OC), during the three timings of charring, and at (450 0C) for only an hour.
This corresponds with the mentioning of Tsai and colleagues (2012), as they explained that the
minerals begin to separate from the organic complexes when ash is formed at temperatures in excess

of (350 0C). Keiluweit and colleagues (2010), referred this increase in pH values, to the high contents
of alkali minerals carbonates in its ash, and the loss of the low-acid functional groups such as phenols
and carboxylates when the temperature rises during carbonization processes

e Cation Exchange Capacity (CEC), cmol.kg™:

The biochar (CEC), increased with increasing temperature and time of carbonization, where its values
stabilized at temperature (650 oC) and recorded (168.87 - 172.52 cmol.kg-1), when the time of
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carbonization, exceeded a % an hour. This is consistent with the findings of Lehmann, (2007), and
approve the results of many other researchers such as (Yuan, et al., 2011; Zhao, et al., 2017), who
indicated that the increase in the carbonization temperature causes an increase in the specific surface
area of the biochar particles. Similarly, Angin, (2012) found that, carbonization of the biomass at (650
oC) increased the surface area of the resulting biochar particles by (70%).

e Anion Exchange Capacity (AEC) cmol.kg™:

The biochar (AEC), was affected in similar way as the (CEC), by the temperature (C) and time of
carbonization (T) factors, where its value increased with increasing (C) and (T) from about (28
cmol.kg-1) at temperature value of (350 oC) to about (39 cmol.kg-1) at temperature of (650 oC), this
consistent with the results of Lawrinenko, (2014), which indicated that the biochar produced from
alfalfa, corn and cellulose at carbonization temperatures (500 and 700 oC) contains relatively high
levels of (AEC), when the carbonization is done at higher temperatures. Also, this result is supported
by the findings of Lawrinenko and Laird (2015), which explained this increase in (AEC), by the
intense formation of aromatic rings in the crystalline structure of carbon molecules, which contribute
in increasing the positive sites on the surfaces of the biochar particles.

e Organic carbon (O.C g.kg?):

The presence of organic carbon in the carbonized products were tested as an evidence of the
incomplete carbonization process, as the percentage of the stuck (O.C) in the carbonized products

recorded the highest value (20.83g.kg™?), at the lowest tested temperature of (350 0C), and recorded the

lowest value (13.3g.kg™) at the highest temperature of (650 OC). It seems that there is a clear inverse
relationship between the (O.C) stuck in the biochar and both factors of temperature and carbonization
timings. These results were consistent with the findings of: (Keilluweit, et al. 2010; Gali, et al. 2014;
and Zhao, et al. 2017), where they show a decrease in the biochar content of (O.C) and an increase in
the percentage of mineral carbon, (elemental carbon), with increasing the temperature of
carbonization, as shown in Table (3).

4. Conclusions:

The results confirm that there is a clear integration effect between the temperature and the period of
carbonization of biomass on the studied physical and chemical properties of biochar, as the percentage
of impurities decreased and the purity of the resulting biochar increased with the increase in the
temperature and period of carbonization, as the purity in the carbonization products recorded a value

of (54.2%) at (350 0C) and increased to (79%) at (450 0C) for a period of an hour, and to 80% at a

temperature of (550 0C) for a period of Y/2 an hour, or (650 0C) for a period of /4 an hour. Also, the
content of the equivalent carbonates and the amount of soluble salts in the resulting biochar recorded

the highest values at temperature (650 0C) under the influence of any carbonization period greater than
1
/aan hour.

The biochar reaction (pH), the cation exchange capacity (CEC) and the anion exchange capacity
(AEC), were affected similarly to carbonate and dissolved salts in biochar under the effect of
temperature and the period of carbonization, where high values were recorded at temperatures (450

0C) for an hour, (5500C) for more than */2an hour and (650 0C) for more than “/san hour. Finally, the
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clear inverse relationship between the (O.C %) stuck in the biochar and both factors of temperature
and carbonization period should be an indicator to the degree of the far-reaching carbonization
process.
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Abstract

A greenhouse experiment was conducted growing tomato (cv. Shanon) in nutrient culture to
investigate the effect of NaCl salinity (0 and 75 mM) and N form (NOs:NH4 ratios 100:0, 75:25,
50:50, 25:75, 0:100) on growth and macronutrient uptake. Plants were harvested after 24 days and
were oven-dried. Weights were recorded and analyzed for nutrient contents (N, P, K, Ca, Mg, Na, and
Cl) both in shoots and roots. Salinity decreased growth of shoots and roots which was partly restored
by the presence of NH4" in the nutrient solution up to 50:50 NO3:NHa. Root length was reduced by
salinity and by high NH4" at 75 and 100 % NO3:NHjy ratios. The uptake efficiency of N and P (Inflow,
mg/m RTL/day) was not affected by salinity, but increased by mixed NO3z:NHs solutions. Inflow
values for K*, Ca?*, and Mg?* decreased with salinity and NH4* had a negative effect especially at
high concentrations. Specific accumulation rates in the shoots (SAcR, mg/g DM/day) increased for N
in none-saline tomato with increasing NH4™ in the nutrient solution, while was not affected in saline
plants with varying NH4* concentrations. There was a limitation in the transport of K*, Ca%*, and Mg?*
to the shoots due to salinity and NH4" in the nutrient solution. Saline plants exhibited very high inflow
and SACcR values for Na* and CI-, which were much higher in Na* than for CI". It was concluded that
the deleterious effects of salinity on biomass production and nutrient uptake can be minimized by
using the mixed of N nutrition (50:50 of NO3z:NH4) in the nutrient solution.

Key words: Tomato, hydroponic, NaCl, Salinity, Nitrogen, Nutrient uptake.

Introduction

Plants grown in hydroponic system often experience constraints on growth, development, and
nutrients disorder, mostly resulting from salinity in the root media. This is the result of high
evaporation/transpiration that increases salt concentration in the nutrient solution (Fan et al., 2012).
Consequently, growth and fruit production is reduced (Magan, et al., 2008). The deleterious effects of
salinity on plant growth are associated with (i) reduction of water potential in the root zone that causes
water deficit, (ii) toxicity of ions such as Na* and CI, (iii) nutrient deficiencies or imbalance by
depression in uptake and /or shoot transport, or (iv) a combination of all these factors (Ashraf, 1994,
Gama et al., 2007).

Salinity reduces fresh and dry weight of shoots of tomato in soilless culture at relatively low salinity
range (0-2.15 DS m). Kamrani, et al., (2013) concluded that salinity should reach 20 mM to show an
effect on tomato shoot development. The reduction in shoot growth was attributed to the reduction in
photosynthesis that led to reduction in expansion of tissue and disturbance in mineral supply either in
excess or deficiency (Zhang et al., 2016). Salinity was also reported to negatively affect tomato root
growth under soilless cultivation where salinity decreased root elongation rates by about 26% when
plants were subjected to 1% NaCl (Zhang et al., 2016), length density in the late growing season after
67 days of growing (Snapp et al., 1991), and reduced root fresh weight by 30% after 3 weeks of
growth in 100 mM NaCl (Albacete, et al., 2008). Root DM was also shown to be reduced under
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salinity (10 ds m™) together with increased root:shoot ratio (Lovelli et al., 2011), which usually
coincided with reduction in root length and surface area (Evlagon et al., 1992).

The other negative effects of salinity are the results of competition between the ions at the root level,
which may lead to alterations in the ionic balance inside the plant tissue, in the functionality of the
membrane, and in transport and enzymatic activities (Flagella et al., 2002). Sodium was reported to
interfere with the absorption of K* and Ca?" and/or increase the requirement of a particular nutrient
element such as P in tomato (Grattan, and Grieve, 1999). Antagonism effects in mineral uptake have
also been observed as a result of the effect of chloride with respect to nitrate ion as well as phosphate
and sulfate (Papadopoulos and Rending, 1983). The salinity-N results contrast markedly in which the
N uptake or accumulation in the shoot may be reduced under salinity conditions, although there are
studies that found the opposite or no effect (Feigin, 1985). In these studies where NaCl-treated plants
contained less N than un-saline plants, there is no evidence to support the fact that the effect is
growth-limiting (Munns and Termaat, 1986). A more recent review refers to more than antagonism.
Salinity can also impair N in plants by reducing plant water absorption due to changes in soil water
potential. Many studies have reported that osmotic effects of salt ions in soil solution decreased water
absorption and mass flow of nutrients including N to the roots, and subsequently, caused a marked
reduction in the uptake by plants (Zakery-Asl et al., 2014). Besides limiting the N uptake via ionic
antagonism and reducing water availability and absorption, salinity can also restrict N uptake by
reducing plant N demand due to a marked relative growth rate (Kafkafi and Bernstein, 1996).

The form in which N is supplied to salt-stressed plants can influence salinity-N relations, as well as
affect salinity’s relation with other nutrients (Grattan and Grevie, 1999). Na* was shown to have an
antagonistic effect with NH4" and could cause a significant reduction in NH4" uptake under salinity
condition (Dluzniewska et al., 2007). Reduction in NH4" uptake with increasing Na* concentration in
soil solution has been observed in many plant species (Ashraf et al., 2018). Lewis et al., (1989)
reported that NH4* nutrition of maize became more sensitive to salinity and that addition of Ca?*
increased the tolerance of NOs-fed plants to salinity compared to NHs-fed plants. The mixed nutrition
of maize NOs/NH4 in saline condition decreased K* uptake compared to saline NOs-fed plants
(Martinez and Creda, 1989). This study has also shown that NH4 present in the nutrient solution led to
an increase in Na* and CI- concentrations in the shoots, while the concentrations of K* and Ca?* were
decreased. The mixed NO3z/NH4 nutrition of tomato improved plant growth and reduced salinity’s
negative effect on growth (Flores, et al., 2001; Drihem and Pilbeam, 2002; Ben-Oliel et al., 2005),
and on fruit production and quality (Ben-Oliel et al., 2005). Bialczyk et al., (2007) reported an
increased biomass production of tomato by about 180% when NH4* was supplied at a rate of 50% of
the total concentration of N in the nutrient solution.

Objectives

In our previous research, tomato plants (cv. Shanon) were shown to tolerate NaCl salinity level of 75
mM in the nutrient solution (Yousif et al. 2021) at which a little less than 50% of plant growth was
reduced. According to Grattan and Grieve (1999), this level of growth reduction is the critical salinity
tolerance of tomato (cv. Shanon). This raises the question of the possible enhancement of salt
tolerance of this tomato hybrid by inducing different ratios of nitrogen forms in the nutrient solution.
Tomato plants were here grown in nutrient solutions containing increasing NHs concentration
percentage of 0, 25, 50, 75 and 100% of NO3:NHa.
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Materials and Methods

Plant Cultivation:

Commercially available tomato seedlings (100 seedlings) (Lycopersicon esculentum cv. Shanon) were
transferred into 16-L™ buckets (ten seedlings per bucket 30x25x25 c¢m) containing complete half-
strength nutrient solutions (pH 6.0) for a 7 d pre-culture period in a greenhouse on the University of
Tishreen campus. Seedlings were supported by polystyrene sheets with holes allowing roots to
immerse in the nutrient solution. After pre-culturing, seedlings of similar mass were selected
(4.71£0.5 g) and treatments (NO3z:NH4 100:0, 75:25, 50:50, 25:75, 0:100) were imposed in full-
strength nutrient solution. Salinity was induced at 75 mM as NaCl which led to increase EC from 1.83
in the control treatments to 7.58 ds m™. Five seedlings remained in each treatment bucket, and
removed seedlings were taken for measurements as zero time. The solution consisted of: 1.5 mM
Ca(NO3z)2; 1.0 mM K2HPO4; 0.5 mM MgSOgs; and micronutrients were supplied according to Long
Ashton formula (Hewitt, 1966). Ammonium was supplied as (NH4)2SO4 and Ca was compensated in
ammonium- containing treatments as CaSO4. All treatments contained N and Ca concentrations at 42
and 60 mg L. The pH of all solutions was adjusted to 6.0 using 1M H,SO4 or NaOH, and aerated
continuously throughout the experiment. Nutrient solutions were renewed every other day.

Harvest Procedure:

Plants were harvested after 24 d of growth, shoots were separated from roots and fresh weights
recorded. Subsamples of 1 cm roots fragments (1 g) were taken for the measurement of root length
(Tennant, 1975). Shoots and roots of each individual plant were oven-dried at 70 -C for 48 h and dry
weights were calculated.

Chemical analysis:

Shoots and roots dry matter were grounded to pass a 0.5 mm screen and kept in sealed plastic bags
prior to analysis. Subsamples of shoots and roots (0.1 g DM) were extracted in 10 ml of hot water (45
°C) for 1 hour, filtered and CI" concentrations were determined in the filtrate (Ryan et al., 2001). Total
nitrogen was determined by Kjeldahl procedure, while nutrients P, K, Ca, Mg, and Na were
determined in plant tissues after dry digestion (Ryan et al., 2001).

Calculations:

Data of nutrients concentrations in DM of shoots and roots were used to calculate total nutrient uptake
by the whole tomato plants.

To further investigate the effect of ammonium presence in the nutrient solution on the tolerance to
salinity, inflow rates (I, mg of nutrient uptake/meter root length/day) were calculated using the
equation of Williams (1946):

I =[(N2-N1)/(T2-T1)] x [ Ln(L2/L1) / ( L2-L1)]
Where: N1 and N2 are the nutrient content of plant at 0 and 24 day; L1 and L2 are the total root length
at 0 and 24 day; T1 and T2 are the time between the two harvests (period of growth).

The same equation was also used to calculate specific accumulation rates of nutrients in the shoots
(SACR, mg of nutrient/g shoot DM/day), which provide an insight to translocation of nutrients to the
shoots:
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SACR = [(N2 =N1) / (T2-T1)] x [ Ln(W2/W1) / ( W2-W1)]

Where: N1 and N2 are the nutrient content of shoots at 0 and 24 day; L1 and L2 are shoot DM at 0
and 24 day; T1 and T2 are the time between the two harvests (period of growth).

Statistics:

The experiment was a complete randomized designed with three replicates. All data were statistically
analyzed using the ANOVA procedure considering the sources of differences are the percentage of N
form (N), Salinity (SAL) and their interaction (NXSAL). Mean separation was calculated using the
LSD procedure at 0.05% level of significance (SAS, 1999).

Results

Plant growth:

Tomato plants responded differently to allocation of dry matter accumulation between shoots and
roots according to the form of nitrogen nutrition and salinity in the growth medium. Salinity had a
significant effect on shoot dry matter whereas it was not the case for root growth (Fig. 1). There was a
significant difference in both shoots and roots related to the NO3z:NH4 ratios (P < 0.0001), and in
interaction with the level of NaCl salinity (75 mM) in the nutrient solution (P < 0.0001). Tomato
plants grew well and similarly in non-saline nutrients with increasing NH4* in the nutrient solution up
to 50% NH4*" (NO3:NH4 = 50:50), after which shoot growth decreased rapidly by about 37 and 65%.
In the presence of salinity, shoot growth decreased by 36% in the 100% NO3 treatment, and to a lesser
extent with increasing NHa in the nutrient solution to (NO3:NH4=75:25) and (NO3:NH4=50:50) by 11
and 18% (Fig. 1). Thereafter, saline plant had higher shoot DM in the NO3:NH4 25:75 and 0:100
treatments compared to non-saline treatment of the same N form ratios.

Root growth increased with increasing NH4" in the nutrient solution up to (NO3:NH4= 50:50) in non-
NaCl treatments and thereafter, decreased gradually (Fig. 1). In NaCl treatments, root DM increased
in the presence of 25% NH4, almost unchanged in the 50% treatment and thereafter, started to
decrease with 75 and 100% NH4 in the nutrient solution. It is only in the 100% NHa treatment where
root weight became less than the 100% NOs" in the saline treatments.

The different effect of N form (P < 0.0001) and interaction with salinity (P < 0.0422) and the
magnitude of effects has led to higher shoot:root ratios in the non-saline 100% and 75% NOz
percentage to total N compared to the same treatment in which NaCl is present. Therefore shoot:root
ratios decreased in the non-saline treatment whereas remained almost the same in saline treatments

(Fig. 2).

Total root length was not affected by increasing NH4* % in the nutrient solution up to treatment
(NO3:NH4 = 50:50) in the non-NaCl treatments, while increased slightly, but not significantly, in the
presence of NaCl (Fig. 3). In this range of NO3:NH4 ratios (up to 50:50), NaCl decreased total root
length by about 20, 10 and 15 % compared to non-NaCl treatments. Thereafter, total root length
decreased sharply with increasing NH4* in the nutrient solution up to 75 and 100% both in saline and
non-saline treatments which, however, were not significantly different.
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Figure 1: The effect of NO3:NH4 nutrition on shoot and root growth of tomato grown under
salinity NaCl stress (75 mM) for 24 days.
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Figure 2: The effect of NO3:NHa4 nutrition on shoot/root ratio in tomato grown under salinity
NaCl stress (75 mM) for 24 days.

Nutrients uptake:

The uptake of macro-nutrients was significantly affected by the form and ratio of NOs/NHs (N),
salinity (SAL, with the exception of N uptake), and their interaction (NXSAL) and Pr values were less
than 0.0039 (Fig. 4). While the uptake of N and P increased, they took similar trend in which salinity
increased their uptake by the whole tomato plants in treatments (NOs:NH4= 100:0 and 75:25). The
uptake of N and P reached the highest uptake values in the NO3z:NH4= 50:50 ratio, but in non-saline
treatment became higher than in saline treatments. N and P plant uptakes in non-saline NO3:NH4=
50:50 treatments were 833 and 42 mg/plant , an increased rate of 85 and 77 % compared to 100%
NOs" treatment. For saline treatments rates of increased N and P were 34 and 49% compared to 100%
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NOs saline treatment. Thereafter, uptake of both nutrients (N and P) decreased slowly up to increased
NH4* ratio to 100% in the nutrient solution. VValues remained, however, close to treatments NO3z:NH4
100:0 (Fig. 4).
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Figure 3: The effect of NO3:NH4 nutrition on total root length of tomato grown under salinity
NaCl stress (75 mM) for 24 days.

Magnesium and K™ also had a similar uptake pattern, increasing uptake with increasing % NH4" in the
nutrient solution up to NO3:NH4 (50:50), non-saline being higher than saline treatments. Uptake
values reached the highest of (285 and 223 for Mg) and values of 521 and 439 for K* in control and
saline treatments, respectively. The average percent increase was 20-28% compared to when NOs’
was the only form of nitrogen in the solution. Thereafter, uptake decreased gradually with increasing
NH4* concentration to 75:25 and 100:0 (NOs:NHa4) in both saline and non-saline treatments.

NaCl stress decreased Ca?* uptake at all percent ratio of NO3:NHa in the nutrient solution (Fig. 4).The
highest value of uptake by tomato plants was in the control non-saline treatment (NOs:NHs= 100:0)
which was 589 mg/plant, decreased by 23% to 453 mg/plant in saline treatment. The sharp decrease in
Ca2" uptake occurred when N ratio was 25:75 NO3z:NH4 in both saline and non-saline treatments.

As for Na® uptake, it increased significantly in saline treatments with increasing NH4" in the nutrient
solution from 0 to 25% of total N concentration to reach a value of 2255 mg/plant, and thereafter,
decreased gradually with decreasing growth to 941 mg Na*/plant (Fig. 4). Non-saline plant contained
a small amount of Na due to salt contamination used for the preparation of the nutrient solution and
adjustment of pH using NaOH. CI', uptake in non-saline treatments decreased gradually, but slowly,
with increasing NH4™ concentrations from 0 to 100% of total N supply. CI" uptake increased in saline
treatment up to NO3:NH4 (50:50) and then decreased significantly toward NOs:NH4 0:100 ratio (Fig.
4). Obviously, saline plants contained higher quantities of both Na and CI" than those of non-saline

tomato plants at all ratio rates of NO3z:NHa.
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Figure 4: The effect of NO3:NH4 nutrition on total uptake of nutrients by whole plant of
tomato grown under salinity NaCl stress (75 mM) for 24 days.
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Discussion

The observed reduction in shoot growth under salinity (Fig. 1) is common, and seems to relate to the
rate of photosynthesis that leads to reduction in expansion of tissue and disturbance in mineral supply
(Zhang et al., 2016). It was also reported that under salinity, a reduced cell enlargement could result
from reduction in water tension in the leaves (Sacher and Staples, 1985). Alarcon et al., (1994)
illustrated that water tension in saline soil seems to be the main reason for restricted tissue growth.
Shimul et al., (2014) reported that total tomato leaf chlorophyll content, stomatal resistance and
photosynthetic activity are significantly reduced with increasing salinity. The effect of salinity on dry
matter production and partitioning between shoots and roots of tomato has been documented (Ashraf
et al., 2018; Mavrogiano-Poulos et al., 2002). Our results show that the presence of NHs in the
nutrient solution (25 and 50% of the nitrogen dose) seems to improve shoots and roots growth under
salinity (Fig. 1). This finding coincided with the results of several researchers (Flores et al., 2001,
Drihem and Pilbeam, 2002; Ben-Oliel et al., 2005; Bialczyk et al., 2007). Lovelli et al. (2011)
reported that both shoots and roots dry matter of tomato was reduced under salinity (10 ds m™), the
effect being more pronounced on shoots, so the shoot:root ratio was decreased. The addition of 14
mg/I"t of NH4* (in our case it constitutes one-third of total N concentration in the nutrient solution)
improved shoot growth (Ben-Oliel et al., 2005). The effect of NH4 and salinity was more pronounced
on shoots compared to roots, consequently, shoot:root ratios were decreased (Fig. 2) (Zhang et al.,
2016).

Salinity reduced tomato roots (Fig. 1) as the result of reduced root elongation rate and lateral root
growth due to restriction in root cell growth and increased root lesion (Zhang et al., 2016). The root
length of tomato plants was reduced by 54% after 4 days exposure to Hoagland’s solution salinized
with 100 mM NaCl (Evlagon et al., 1992). Fresh and dry weights of tomato roots, total root length,
number of adventitious, tap root, and lateral root decreased with increasing EC range (1.5-10 ds m™)
in the nutrient solution (Schwarz and Grosch, 2003). Our visual observation probably attributes the
decrease RL (Fig. 2) to reduced branching of lateral roots, short and stunted lateral roots with
increasing NH4 concentrations in the nutrient solution (Le Bot et al., 1990), and due to salinity which
also caused a severe phytophthora root rot (Snapp et al., 1991).

The process of nutrients uptake by plants is mostly affected in saline environment, probably due to the
antagonistic effect of salt ions especially NOs" and NH4*, disturbance of N ions loading into root
xylem, reduced water absorption due to osmotic changes in the root zone, reduction in transpiration
rate, damage of root membrane structure, and/or lower N demand due to the reduced growth rate
(Ashraf et al., 2018). Most previous studies have reported a decrease in N uptake in saline NOsFed
tomato plants (Ashraf et al., 2018). The absorption of NO3™ my be closely linked to reduced water
uptake rather than to antagonism with CI" present in the root media (Abdelgadir et al., 2005). The
limitation in plant growth is propably due to reduced NOz™ uptake or/and linitation in NOs” movement
from vacoual to the cytoplasm for reduction resulted from high CI- concentration in the plant tissue
(Martinez and Cerda, 1989). Kafkafi et al., (1982) concluded that NOs™ uptake decreased under NacCl
salinity is not because of CI™ concentration in the external solution but rather due to internal tissue CI
concentration. This was not the case in this study in which saline plants absorbrd greater amount of N
(Fig. 4) regardless of the relatively smaller saline plants compared to none-saline plants (Fig. 1).
Similar results were obtained for saline tomato plant (Giuffrida et al., 2009), in which N
concentrations were within the sufficiency range (Above 26 mg/g shoot DM). The concentrations of
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N in the shoots were higher in saline plants in the 100:0 and 75:25 NO3:NHj4 treatments, and hence
concentations, while increasing, were similar between saline and non-saline plant shoots (data not
shown). The presence of NH4" in the nutrient solution increased the total uptake of N (Fig. 4). It was
obseved that N uptake increased by 35% under field condition when 25% of the N required dose was
applied as NH4" (Raun and Johnson, 1999). Assimilation of NOs requires the energy equivalent to 20
ATP/mol, whereas NH4" assimilation requires only 5 ATP/mol (Ashraf et al., 2018). This energy
saving could be invested in growth and nutrients uptake.

Calculations of effeciency in which nutrients are taken up (Inflow, I: mg of nutrients/meter root
length/day) and specific accumulation rates in the shoots (mg of nutrients/g DM/day) are presented in
table 1 and 2. These calculations discard differences between treatment plants related to sizes,
weights, and presents the core effeciency in which nutrients are absorbed, translocated, and
accumulated in the shoots. These data indicate that in the 100% NOs™-fed plants, salinity increased the
uptake effeciency of N (Inflow) by about 10% and increased translocation and accumulation in the
shoots by 25% (Table 1 and 2). Inflow rates of N increased signifcantly with increasing NH4*
concentration ratio in the nutrient solution in both saline and non-saline plants by about 20-31 %
(Table 1). Translocation of NO3/NH4" from the roots to the shoots (SACR) also increased in none-
saline treatments by about 8-30%, while in saline treatments SAcR did not significantly change up to
100% NH4*-Fed plants after which it increased by 15% (Table 2).

Numerous studies on tomato as well as other crops have shown that K* accumulated in plant tissue is
reduced as Na* increased in the growth media (Grattan and Grieve , 1999; Zhang et al., 2016). The
mechanism involoved may be related to the competition between Na* and K* for the absorption sites
on the plasmalemma (Maathuis and Amtmann, 1999). In this study, although salinity decreased the
accumulation of K* in the shoots, no K defeciency symptoms were obseved and seem to agree with
other researcher findings (Hu and Schmidhalter, 1997; Qaryouti and Suwwan, 2006). Concentrations
of K™ in the shoots were 20.2 mg/g DM in the 100% NOs-fed none-saline plants and were reduced to
13 mg/g DM under salinity (data not presented). K uptake effeciency (inflow) decreased in none-
saline treatments when NH4* was supplied at a 75% of the total N concentation in the nutrient
solution. While K* inflow rates were lower in saline treatments compared to none-saline, they
remained almost unaffcted with increasing NH4" ratios in the nutrient solution. The same trend was
true for K* SACR in the shoots.

As for P, there was no clear effect of NaCl salinity on its concentrations in the shoots which was also
confirmed by calculations Inflow and SACR rates (Table 1 and 2). This is consistent with the previous
results on tomato (Giuffrida et al., 2009; Mavrogiano-Poulos et al., 2002). Intersingly, the inflow
values for P into tomato roots (mg/meter RTL/day) were increased significantly by NH4" in the
nutrient solution of non-saline plants (increased from 0.083 in the 100:0 NO3z:NHj4 treatment to 0.114
and 0.132 in 50:50 and 25:75 NO3:NH4 treatments, respectively). In saline plants, the increase in P
inflow values was from the first level of NH4" induced into the nutrient solution (Treatment 75:25
NO3:NHj4) (Table 1). Similar trends for SACR rates in the shoots were observed (Table 2).
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Table 1: The effect of NO3:NH4 nutrition on inflow rates of mineral nutrients (I, mg/m/day) into
the roots of tomato plants during 24 days of salinity stress.

) NaCl Inflow (mg/m/day)
NOs:NHa 1\ N P Ca Mg K Na Cl
100:0 1.53% | 0.083° | 2.27° 0.88* 1.547 0.20" 0.42%
75:25 1.83% | 0.086° | 1.57° 0.894 1.447 0.204 0.42%
50:50 0 2.22° 1 0.114® | 1.56° 0.92% 148" | 0.18"® [ 0.27°
25:75 2,194 01328 | 1.26° 0.67° 1.198 0.24A 0.31A
0:100 2.16° | 0.081° | 0.79° 0.44° 0.79¢ 0.11¢ 0.27A
100:0 1.69° | 0.067% | 0.83° 0.29¢ 0.75% | 4.22%¢ | o071~
75:25 2.02”°8 | 0.098* | 0.99"® | 0.38%¢ | 0.98"® | 6.08" 0.76"
50:50 75 | 201" [0.094 [0098"® | 042® | 0.99*® [536" [ 0.82*
25:75 2.26"% | 0.1028 | 1.12° 0.52% 1.11° 5.41° 0.814
0:100 2.46 | 0.093* | 1.07° 0.31° | 0.84"® | 4.16° 0.774
LSDo.os 049 [ 0016 | 032 | 043 [ 025 | 074 | 019
Effect of Pr <F
N03 N H4 *k*k **k* **k* *k%k *k%k ** NS
SAL NS * **k* *k%k *k%k **k* **k*
NO3:NHax SAL NS . ek i i *x NS

Means with the same letter within each salinity group treatments are not significantly different; LSD values are to compare
all treatments; NS not significant.

Table 2: The effect of NOs:NH4 nutrition of specific accumulation rates of mineral nutrients
(SACR, mg/g DM/day) in the shoots of tomato plants during 24 days of salinity stress.

NaCl SAcCR (mg/g DM/day)
NOs:NH
OaNHs ) N P Ca Mg K Na Cl
100:0 7.588 0.357¢ | 11.95% 4.56% 7.80° 1.08A 2.10°
75:25 8.27AB | 0.374¢ 7.938 4.41A7 7.39AB 1.08% 2.107
50:50 0 9.96A 0.4758 | 7.03BC 4.247 6.888 0.96A8 1.27A
25:75 10.78* | 0.690" 5.88C 3.268 5.99¢ 1.35% 1.53A
0:100 10.44~ | 0.388¢ 3.59P 2.20¢ 3.74P 0.638 1.30%
100:0 10.168 | 0.399¢ 4.687 1.678 45078 | 27.31¢ 4.20°
75:25 9.088 0.4737 4,53~ 1.808 4.92A 32.49° 3.71A
50:50 75 9.83%8 | 0.4298¢ | 4.60° 1.83B 4,998 | 28588 4.087
25:75 9.48B 0.4258¢ | 4.85% 2.24A 5.07A8 25.5P 3.56%
0:100 11.91”A | 0.455”8 | 517A 1.518 4.198 22.70F 3.854
*|_SDo.os 1.73 0.055 1.05 0.92 0.67 0.80 0.95
Effect of Pr<F
NO3: NH4 **k*k **k*k **kk **k **kxk **kxk NS#
SAL **x N S# **kk **kxk **kxk **kxk *kk
NO3:NH4X SAL *% **k*k *kk * *kk *kk NS#

Means with the same letter within each salinity group treatment are not significantly different; *LSD values are to compare
all treatments; #NS not significant
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The uptake effeciency of the roots to absorb Ca?* (Table 1) was greatly reduced under salinity in the
100:0 NO3z:NHj4 treatment (from 2.27 in non-saline to 0.83 mg/meter RTL/day in saline treatment).
There was a sharp decrease (69%) by the presence of 25% NHj4 in the nutrient solution (dropped from
2.27 to 1.57), thereafter, inflow rates decreased slowly to 0.79 with NH4* concentrations
reaching100% in the nutrient solution. This was not the case in saline treatments in which the
increased concentration of NH4" in the nutriet solution did not lead to decrease inflow of Ca?*, but
rather a slight increase in inflow rates (Table 1). The accumulation rates (SAcR, Table 2) of Ca?* in
the shoots took the same trend as inflow indicating probably that there was no limitation to Ca?*
loading into the xylem sap and transport up to the shoots (Caravajal et al., 1999; Giuffrida et al.,
2009). The effect of salinity or/and NH4" in the nutrient solution on the inflow and SAcCR rates of
Mg?* was similar to those stated for Ca®* (Tables 1 and 2). However, concentrations of both cations
(data not shown) decreased in the shoots with NaCl salinity, and decreased gradually with increasing
the concentration of NH4" in the nutrient solution. Concentrations of both ions remained in all
treatments in the range of sufficiency. The decrease of macronutrients is probably not related to
antagonistic effect of NaCl or/and NH4" in the growth media as it was proportional to decrease in dry
matter production (Magan et al., 2005).

Obviously, saline tomato plants accumulated high quantities of Na* and CI" in the shoots as the
nutrient solution contained 75 mM of NaCl salt, which correspond to 1725 and 2662.5 mg/I"*of Na*
and CI" respectively (Table 1 and 2). Interstingly, values of inflow rates and SACR in the shoots were
much higher for Na* compared to CI by a factor of 6 to 7 times. This probably indicates that the
uptake mechansim for Na* was not inhibted by K*, Ca?* and Mg?* presence in the nutrient solution.
The presence of NaCl in the nutrient solution determined a remarkable accumulation of Na* and CI" in
tomato plants (Giuffrida et al., 2009). This was attriputed by other researcher in case of Na* to water
transpired by the leaves because Na' is transported to shoots in the transpiration stream in the exylem
(Munns and Tester, 2008; Tester and Davenport, 2003). This certainly was not the case for Cl™ as
tomato plant aquired nuch less quantities of CI- compared to Na® (Fig. 4). This is because of the
different transport mechanisms of ions and the patterns of accumulation (White and Broadley, 2001).
It seems that the presence of NH4" in the nutrient solution increses Na* and Cl uptake up to 50:50
NOs:NHa, and thereafter, has a negative effect on their uptake by tomato plants. Calculted inflow and
SACR (Table 1 and 2) indicate that only when NH4* concentration reaches 100% of the N dose in the
nutrient solution, the effeciency in which Na* absorption and accumulation by the roots was reduced.
This is probably due to the small competition resulting from the cation NH4* (Drihem and Pilbeam,
2002).

Conclussion

1. Salinity reduces tomato shoots and roots growth when nitrate is the only form of nitrogen, but the
presence of NH4™ in ratios up to 50:50 NOs:NHa reduces the the negative effect of salinity up to
the salt level 75 mM.

2. Salinity has a marked effect on the uptake effeciency of K*, Ca?*, and Mg?* by the roots and the
presence of NH.* in the growth solution up to 25:75 NO3:NH4 ratio seems to enhance their
uptake.

3. The uptake effeciency of N and P was not affected by salinity and NH4"™ ehanced their uptake
both in saline and non-saline conditions.

229



The Arab Journal for Arid Environments 16 (1) 2023 — ACSAD Slasi — 2023 (1)16 Alad) @il 4y 2l Alaall

4. It was concluded that the deleterious effects of salinity on biomass production and nutrient uptake
can be minimized by the use of NH4" at a rate of 50% in the nutrient solution.
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