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The Determination of the Effect of Semen Collection and Artificial Insemination on
the Semen Quality and Fertilization in local Chicken
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Abstract

This research was conducted to study the effect of timing artificial insemination on fertilization rate of
the brown type of the local Syrian chicken. Results showed significant differences between the morning
and evening semen collection periods in all studied treatments. It was found that the highest value of
the average ejaculate volume was recorded when the semen was collected in the afternoon with 0.66
ml compared to the morning period with 0.61 ml, It was found that the highest value of the average
total movement recorded when collecting semen in the afternoon period, with 89.77% compared to the
morning period, with 87.06%.It was also found that the highest value of the fertilization rate was recorded
when semen was collected in the afternoon period, with 89.29% compared to the morning period, With.
60.22%. While it was found that the highest value of the mean dead sperm was recorded when semen
collection in the morning period with 8.81% compared to the afternoon period, with 6.71%. It was also
found that the highest sperm concentration values were recorded when collecting semen in the morning
period with 5.960 billion sperm/ ml, compared to the afternoon period, with 5.87 billion sperm/ ml.
Keywords: local Syrian chicken, semen collection period, sperm motility, dead sperm, artificial
insemination, fertilization rate of hatching eggs.
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The Effect of Using Urea and EM1 Fertilizer-Treated Wheat Straw
on Feeding the Awassi lamb
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Abstract

The study was conducted in Khirbet Al-Tin Research Station of ACSAD in 2019 with the aim of evaluating
the effect of biological or chemical treatment of wheat straw on the productive performance of Awassi
sheep, 21 lambs aged 4 months were used and randomly distributed into 3 groups (7 lambs for each
group) with an average weight of (36.21+1.41, 36.07+1.76, 36.36+1.79) kg for each group respectively.
All animals were fed for 3 months on the same concentrated ration while the filling part of the ration was
untreated wheat straw (T1), straw treated with EM1 solution (T2), and finally straw treated with 4% urea
solution. Results showed that the group fed urea treated straw had the best performance followed by that
fed EM1 treated straw, then the control group respectively in terms of daily growth rate (191.07 + 4.90,.
173.89 +£10.44, 171.7 £ 17.16) g/day/head and the total weight gain through out the experiment (17.25
+0.44, 15.65+£0.93, 15.45+1.54) kg, respectively, these differences were not statistically significant at the
0.05 level. In respectively the feed consumption rate for the groups was (1870 £ 0.81, 1875 £0.91, 1855
+ 0.86) g/ day / head, while the profit per head during the trial period was (19768 £ 8.65, 20328 + 10.01,
24107 + 11.29) Lira, respectively, with significant differences at the 0.05 level. Thus, it can be concluded
that the biological and chemical treatment of the wheat rocks in the diets of the Awassi sheep improves
the nutritional value and increases the performance of the developing sheep, and saves the cost.

Key words: biological fertilizer, urea, straw, Awassi sheep.
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Abstract

This study was carried out to determine the effects of water hyacinth (Eichhornia crassipes) silage (WHS)
on performance growth and some blood parameter of Awassi lambs. This study was carried at ALsalamia
research center (2019-2020). Sixty lambs (5-6 months old) having an average initial weight of43.1+2.26kg
were randomly distributed into four groups (4 male etch group).the study taken 75 days. These groups
were given 0% (control), 25%, 50%, and 75% of (WHS). Following 15 days of diet adaptation, lambs
were fed the experimental diets for 60 days. According to this trial, average daily gain (ADQG), total
weight gain and Feed conversion efficiency were not affected by the inclusion of WHS. And the best
.average total weight was at third group (12.12+1.12) kg. Supplementation of WHS did not affect blood
PLT and RBCs, the level of WBCs was significantly affected (P>0.01) by WHS replacement, but its level
was within the normal ranges of healthy lambs. . It could be concluded that WHS can replace by wheat
straw up to 75% of diet without negative effects, and the best performance growth at level 50%.
Key words: Water hyacinth silage, Body weight, Awassi lambs, blood parameter.
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Abstract

Thirty homogenously-aged Awassi lambs (142.7+£10.69 day) and 6 weight (28.3+£1.67 kg) were selected
to study the effect of adding probiotic 7 (EMOTIC) in ration on weight gain and carcass traits. Lambs
were randomly distributed to the five groups (6 each). All of housing and management conditions were
similar for all groups throughout experimental period (91 days). Lambs of first C (control), second (T1)
and third (T2) experimental groups were fed on basal ration (% 86.5 concentrate and %13.5 wheat straw
on dry matter basis), while those of T3 and T4 were fed on the same ration but with different proportions
(%79 concentrates and % 21 wheat straw on DM basis). Probiotic was added either by 2 gm/head/day for
T1 and T3 or 3 gm/head/day for T2 and T4. Results showed that total weight gain (TWG) and slaughter
weight of lambs for T1, T2, T3 and T4 were significantly higher (P< 0.05) than those of C. and the highest
slaughter weight was for T4(51.27+1.63 kg). The cold carcass weight was the highest in T3 (25.8+0.35
kg), and in all experimental groups was higher (P< 0.05) than those of C. Similar result has been found
in left carcass half weight. Dressing percentage was higher for all experimental groups (P< 0.05) versus
C, and the highest was for T2 (%50.84+0.35).The weight of leg weight was the highest in T2 (P< 0.05)
compared with C, T1, T3 and T4 ,and in the same time, the leg weight in T1, and T3, was significantly
(P<0.05) higher than that in C. Carcass cutting yield, meat and lean weights were significantly (P<0.05)
higher for the four experimental groups than control. It could be concluded that addition of multispecies
probiotic to fattening Awassi lambs ration had the positive effect on TWG, slaughter weight and carcass
traits.

Key words: Awassi lamb, probiotic, slaughter weight, dressing percentage, carcass cutting yield
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& (Emotic) ¢olad paniue K4 Lo aicadl s Cainal £ 51 aiall 5 guall Siaal) ddlca) i3 4l )3 5 )5 pall QS 35 (e
Al Sl ga 5 43 5l 3303 el gall (Bles (e 300
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430 yho g Cond) 2l ge
dasall 2012 ple 84V jad) dpalic Buies Cay ) Aadlaa 8 aLe Y g 3an 5 - Apall) DU jaad) a0 &gy Adana i il i
el G g Auilaiall Gl gal) (Slas e il 30 SR &3 e )y 3 dpalall G gall Aalall Al ) gual 55 ) G ga 3 1Y Anl
232 91 Baal Ay il & paind e sane 5 e sl JS e 55 (45 28.3£1.67) 08l (a5 142.7+10.69)
8 O % 14,5558 e Adali 9% 855 dsuis (%TDN 73.335 CP ola (s 1 % 14.73) 538 pe hala e Cle ganall e
239/l /E 2 + el (0538 sall AalA (o L Canailly 5 Lgasdi el 5 ¢ C 2L e ganal Adlial (gl () 5 (e Adla) s2lall (il e
e sanall (Ples it Gaa T2 4l A jaill e sanall (DasTa s/l 5/ § 35T (Y A saill e sanall (laal i g5 5
f25 Adlall sall) G e 96 21,315 78.7 cooas el (458 38 jall Adalall (o i S5 dle e T4 dagd jl) 5 T3 43N iyl
(sl e igns yman /o / €35 as/od
Aalal) 48 claliiaY) sl /1/d 52l 8 Aind) (NRC, 1985) Bleall 4laad) claliiad 5 (33l (il a3 14330
Agoaills ;e Alla daluiyl
Jiiza (pand ((NRC, 1985) caeen (Blaall 4030 clalia¥) 1 Jgaall
Callp s 4B cilalaay) 5aly 30

P, ped) (339
P Ca CP ME TDN DM ‘3 T4
g g g Mcal Kg Kg (leslE)

23 566 170 296 0.82 1.0 250 20
32 68 190 361 1.00 1.3 300 30
36 7.7 200 426 118 1.5 345 40
36 6.8 182 426 118 1.5 300 50

S2/0 538l b Risaa B3l il 58 38yl ALl S sSa e Syl ALy 5 BB Al e ganall paen L gl Caad
e ganall (3 L e Fadiall el Cilial o 5 Leili s cansi G (go (el e gamall 835 il 3 38 yall adalal) 12,30 alas

Ll ApaS CBUAY 3 gy )
Al B a9 8 S pal) Aali) il gSa 2 Jgand)
Y A8 (s giaal) calall 0 .
di sy TDN  Ailasie | ARAN B el
4.37 30.88 36.36 40 b
6.03 11.41 17.14 18 3 gdka (yhd dpuas
1.36 7.1 9.16 10 b A
2.97 23.94 27.09 30 £ jiua 850
0 0 0.97 1 p gpeallSh) L il gb
0 0 0.2 0.2 sl g 3l
0 0 0.77 0.8 plaka zele
14.73 73.33 91.69 100 g sa2al)
Yo Gl g 838 pal) ALalil) il gSal (baass) s Sl
10.93 77.2 90.9 b
33.5 63.4 95.2 8 gk (b dyus
13.6 71 91.6 b A
9.91 79.8 90.3 o1 s 553
3.6 39 92 @ O
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Sl o e Bl il e Ailacall e cppaniil (Sland L (am pall il an (38155 S Ui g 15 IS daiall Cidle Y1 S Jpsad o3
o) 5 ) S e 8.30 e bl Al (e e Aiilal) L a5 400 3 Gl 8 il gon) Cunain 5 3) 600 53 sl (il
Ly ) J5 e Lol m cpn ) 658 s gl Ay iy I ol 2 04,30 ) Aasa s (R sand)
EMOtic 5 b 3601 5 38 & S0 1580 dame ol gy 5 30 aaiEd 3 228050 ¢ A yal) SV a5 ool sl L s
S 5%« L. delbrueckii « L. salivarius « L. fermentum « Leasei « Lactobacillus plantarum o3 Gaes b 5 e (5 iy
Cilal) pe adals o Cila (3 saise JS5 Slo aniiiallas o cfun 910%2 S 5 Saccharomyces cerevisiae 1 iwal) cfu 810%3

ndlal) lileay) Ll daiall Cilel jaY) caa Sl
TWG IS0 4 5l 83 31 s 23 Ga gy isial) s adiall G ) (50 Calall Dl Clasa o5 U2 15 IS5y il goal) (055

Ll s Ayl Aglay (8 (Blaall ()55 O BN sy (Total Weight Gain)

silall Jlaansl) s 30

lele i ady (ile 1 ks Jade e clii g Aindas aladiuly Crinds dadiall Adalall Adlel) cilipal) 5 240 5Y) Zuilall of gall Agilal) Clisall
Gl ia Aol 65300 21055 ya a o ole L 5 Ciiat () b 8 Leanin s Aulel) cilisall (DM Al 33l < 38 080 (Lt
3L (OM) A seanl) 53l e el 453 27550 5 (oo 33a sl (8 Aol il ane 5 (Ash) (S0 sl 8 550
s ) Sy S 5 RS iy yhay Ailel) lisal) 3 (CP) o) (5l 5 (Ash) IS0 el s (DM) Labas 2l 5Ll ey
oS g Sleas (EE) aall gaal) )38 Weende 48 k! 8 5 (CF) 4l Gl < )38 6,25 dalally Ly a5 cilinally

sl aii g ) J g 433 8

= 0 Lol oeall i3y Aadll Clioal e aui Cidgs A sane JS (0 A3 gl 53 Asadl) e ganall (o Shan 15 g o
ol 5 alall g dadalal) 2Laa¥) &) 3} aa (Hot Carcass) g JUall dawdll ¢ )5 dad delu 18 33l Leay i 3ay (al) 035l dass s
Wk a5 goadl A1) 2 Aalls Aadall s 488N slaal)y 16 slae (ESU s S5 G iy 28Uy QE) 55 dades cal8YI
& «(Cold Carcass) il aa dadll (55 dadi s el 24 3301 22 3 ) ja da j3 e =803 < 53 (Mamani et al., 2003)
(e (S (8 ) i Gead Y Al (o ) Cl) a8 Anl (e ) a5 g5 T sl (i ) Al Caad
ki) (e dadad (S WS ()50 2405 (Kadim el al., 1989) 483 5 ¥) dyida gl 8l sall alkai g o gall) diad cilagled (335 (238 ¢ jgda
(aaadl 5 anlll ccaall) B o) 321 o3 sl 5 b U 35 cpalll alial s Al aiiasd aay yaa) aalll 35 o5 cliif 5, 58300 el
(Butterfield ez al., 1983) 4 sk o Aaplll (yo jue¥) il (84, i Bpui€

s oAl g Al dpuss

100 (&) gl 035/ (&) g 3Uall Al 0035 = % 3ol A

(ES) Bl Aadl) () 35 /(&S) Aadl A aall g aalll () 55 = % ALl A

( One Way Analysis of Variance) (ANOVA) sl Gl Jalai 43 jla aladinly 4 ginall (§ 95l jliial a3 3 duaay) Julal)
Lebiais a5l 43 Jiad SAS (SAS¢ 1999) (lanyl mabi sl plasiul
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aisld ] ]

sl
Grldaie dlle (uS 55 e T2 45 T1 (oY) A sadl) e ganall 5 C 28LEl de gana 3o < ginl :35all 40130 Lol 5 S i)
Aayl M) 5 T3 A Ay jail) e ganall 33e Joaat ol (ua (A «CP bl (i 5l s TDN 48Uall g DM Adlall 32kl (e (5 ginall udig
AN Ay jail e sanall 3le 8 Alal) sald) CuilS Y €04 21.3 ) % 14.5 a0 (e Alall 3ol Luld e 0l A 28 50 T4
8L Cle gane ga 40 e 9 5.7 Lpusiy S8 AL i 5 50l 5 %% 2.7 Lpnsiy S8 TDN S e 48Uall 5 Uy 55594 0.7 Ansis e a5
Ayl 5 A Ay 50 e pamall (330l (8 igusi coani ) Ly i (il 4 (52 AR 5150 (8 & ey A 5V Ay a5
Jin (8 a5 4 55l 8300 e &5 (g il gl Bllaa (B 55 O (Sl e 830 ) (o 5 ecle ganall 48 e 5k
Leiihad 4i1aad) dal) b Sy il () alid jatill e ganall (330e 8 s sl saill Diaa JAN Ll (5 ol saill i aladind axe
L o) 50 A 30LeS COELY) g pudagd) Clplae 5da A LEAY (S o il Laif 5 (00 5l 48Ul 5 Adlad) 5Ll (e L) sina) 28 LA ae s i

Ao 2l Gl gana (3ibMal Al ) Al g (baasll S 3 Jpaad

&ile gaaall .
Adlal) 3alal
T, il Loadl T, 430 g pal) T, 400 Ayl T, (AsY) L a C Ll
1150 1150 1240 1240 1240 g (8IS ) Aalil
310 310 210 210 210 g ol
3 2 3 2 0 £ ozl jiadl
R (5 giaal)
1339.6 1339.6 1330.2 1330.2 1330.2 g Adla sala
964.2 964.2 991.2 991.2 991.2 ¢ <TDN
180.6 180.6 190.2 190.2 190.2 g old Ofis

e sanall maan (3584 2dll @il ity s Total Weight Gain and Carcass Indicators Aasil) & ydiga g 4080 45 5l 510
43 8330 Jom e 1y 3 <C 3wl e sn le (P<0.05) Al 5% DS TWG S &35l 53y 51 s i (3 iy 53
Qe 5 e 6S (22.4+0.67 «21.52+0.34 23.58+0.84 23.17+0.78) :T4¢T3 T2T1 V) G ol e sonall i
Gsina T1, T2, T3, T4 203! fa sl e sanall G5 ol il pdipal leas¥) dilail G LS .C il 3 45 17.87+1.06
On iy 4l a8 51.27+1.63 4l Cua T4 (8 mdl ) b sie el IS5 calll de sana e il 055 Jas sias (P<0.05)
S 25.8+0.35 &l Cua T2 AV OIS Aadl) ()5 Jasi s (P>0.05) Asibian] AV (g el ol i jaill e ganal) cildas 5ia
¢17.17 ¢13.74 ey e Ll G 3 aalill de sana e Al () Jas iy (P<0.05) G sie Dy ol e sanal) a1 i
A et 2Ll A gana o Aalll (e ) Ciuaill ()3 5 das sl U sina o )Y A jadl) e sanal) < i1 1S 9% 16,13 513.42
&5 Cyranail 5 53 JOUA Adinall 455 ol 8ol 30 (5 € e J5 3] ¢Cpnanl) Alee 50l il 481 il i sall e st 5l il
il de gena e (P<0.05) Lisine gV dn yadl) Cile ganall (3585 lan ) Jalail) il s Leilalie 8 L g Al 8 Lehy 345
Al ol day yail) e sanall G s O 0 (5 ¢(%650.84 0.35) T2 2l Ay yaill Ao ganall A el cilS il 5 laill Gy

(P>0.05) dsluas) 1Yo
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sl Qa4 Jau giall Aol & pdise g A gl 3L Ao g gaad) galll Jhaa dBL) U 4 Jgand)
e gaaall
dagl ) Ly piIT4 4B 4 T3 AU Ay 2l T2 AY) L 20T C L)

e ganall [ psall

a a a a a aie o9l b sia IBW
28.1£2.49 28.2+1.74 28.5%1.02 28+1.34 28.63%1.67 &S oo ol Ay

b 0Os) b gia FBW
&S gl Al

22.440.67°  21.5240.34°  23.584+0.84°  23.1740.78°  17.87+1.72° TWG: &S

50.520.91° 49.75+0.73°  52.08+1.04°  51.17£0.94°  46.50+1.92"

25.55 20.41 32.14 30.1 0 TWG: % wlidl ce

49.57+1.32°  48.67+0.17° 51.0+0.58° 50.07£0.52°  45.73+0.64" &S 039 SW
(gl dagdl) ¢ 59 HCW
as
) dadll 039 CCW
is
k) dadl) o5
% ,CCWaldll oo
“aill o35 LCHW
&s ¢y
50.13+0.71°  49.54+0.26°  50.84+0.35°  50.2620.60°  47.37%0.16" A8« ilail) 4ui DP
.(PS0.05) s s 2ie 4y 5ina (358 2905 ) s @b Adlidall G al)

(IBW: Initial body weight; FBW: Final body weight; TWG: Total weight gain SW: slaughter weight: HCW: Hot carcass weight:
CCW: cold carcass weight: LCHW: left carcass half weight; DP: dressing percentage)

24.85+0.67°  24.11+0.23°  26.48%0.56°  25.71+0.51° 21.6+0.26"
24.24+0.73°  23.7320.15°  25.93%0.47°  25.17£0.55°  21.13+0.24"
14.7 12.3 17.2 13.7 0

11.15£0.19°  11.06%£0.25°  11.61%0.33"  10.99+0.26° 8.95+0.21"

rdagll) adab

Ao genall (358 Adliaal) dapd adail leaa ) sl il iy 3 ¢ie IS Leiyas mn¥) Caaill Aapdl) adad Jad o
A5 33 ¢y )5 Jaws iy T4, T3, T1 53 Al e pandl 5 C 2818 e sans e (P<0.05) L sine T2 L Ay yaudl
il e (P<0.05) Usiee gAY A @ s dagl 5l 5 26N 5 0¥ Ay il Cile senall o LS dlgaal 4 3.81+0.06 &b
(P<0.05) Lisina g Ay il Cile ganall @ild i 5if Aleas] AV dllai ol Lin cld g8l O gua (B Al () 5 Jans s
Ly il Gile senal) Cillass gia G 8558 O oa 8 il de gana D o A8 5 ekl ¢ aall w5 clas siag
Ay gina (S5 ol Al &l all Al Y

el Uaid) 3+ Jacu gial) cdagdl) adad ¢y 59 Ao (5 gaad) Shaal) AL} il 5 Jgand)

cile ganall
- - o o — as ganall [ pdigall
dag) ) Ay 2T AN Ay pT3  Agl) Ay 2T N 6Y) Ay 2T WLAIC

3.56+0.03°  3.53+0.09°  3.81%0.06 3.52+0.1° 2.95+0.05° &S AR 05y LW
3.29%0.02° 3.2210.06° 3.3320.09° 3.1320.03° 2.73+0.06° &8 Sl 39 S W
2.21+0.10° 2.19+0.03° 2.32+0.12° 2.22+0.07° 1.6940.06" &8 aall 39 BW
0.93%0.03° 0.93%0.08° 0.98%0.04° 0.98%0.03° 0.72+0.02° &S el 039 RW
1.16£0.04° 1.19£0.07° 1.18+0.06" 1.14+0.05° 0.87+0.03" La 0 039 NW
(P<0.05) d:sina 338 2525 p2e (M (ST ol 2alg dija) 2ol sl Gacs dgliiiall dial) i

(LW: leg weight (leg and hindshank); SW: shoulder weight (shoulder and foreshank); BW: breast weight (breast and flank);
RW: rack and Loin weight; NW: neck weight)
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dadl) cldlia

o ALl lilad) AaIS S5 Y Lpany s s LIaYIS 4l cilaladiul g JS5 Lenamy s IS5 Lealana o) 3aY) (6 de sana Jai
Oy Sldan gia i Addaal) Alebaal) 4lad o AN 8 dpenl Lo 5 Ll 35Y O W) ALl Al 46 e dsnsil) \gian] (30 a2 )
LS e ganall maan G el W (s Al s dasisia (e IS 3 4 gine B3 2sas Y 4l ) 6 4 Jsaall 8 i) cldlig
Ao sena o 4 lie el Aand ()5 o sie <13y paill Sle sanall =ild 058 e AV ()5 ldan gies 4y sine 358 il
el OIS e Laa¥ (s s gia @l g5 ) ddla) IR (e Aiaall ) 0350 830 ) ae () A g5 ) pae e Jay caalll
e & 5 T3 A 4y el de geaall & Laié (P<0.05) Lisiae OIS GUAN 815 2oLl ae & jlaa Ay sail) cile sanal)
cosedl) e sanall cp 2815 2l8Y) 5 S 5 QI (55 e gia (5 sina (38 sl Dl ol calall e 5 Ay paill e sanall 46
)l el de panall 585 2aLall ae 4l (P<0.05) bisiee Jadall ()5 Jan sias @Y1 A paidl) Cile sanall (5 Jas )
Ly oaill Sle senall Gy Ledn B8 O Gis (B eoadll 055 N 05 Jams sy LS e sanae e (P<0.05) Lsine T4
A LEN Ao sana s AN 5 450 5 V) L el e sanall LA Blaty Lad IS (A sina (S5 o) (LAY 30

wreil) Uadd) + Jay gial) cAandl) Clilia o)) jl Ao o gaad) Shaal) ALl LA 6 Jgand)

aile gaaall )
- - — — — As ganal) [ ydigall
Ao 1) A a4 AR Ay 2lT3 Agll) Lo 22 69 Ly salTH wLalC

5.95+0.18% 5.990.17° 5.95+0.10° 5.8810.23° 5.81%0.35° &S calall ¢35 Sk
3.1£0.06" 3.00%0.10° 3.03%0.13° 3.0210.09° 2.9320.03" &S il s He
2.9310.32° 2.83%0.29° 2.8610.14° 2.7320.12° 2.48%0.20° AN i Ta

9.54+0.35°  9.8740.18°  0.03%0.38"°  9.17#0.15  8.9+0.25° & slaa¥ o3y Dt

657+31.78°  633+23.33"°  627#23.33"°  610%15.27"°  580+11.55°  § i cisLu
247+6.67° 252+13.33° 250%5.77° 233+13.33° 247+6.67° g« 39 H
150%5.77° 14746.67° 153212.02°  140%11.55° 13316.67° g« s Ki
97+3.33° 90+5.77° 87+3.33% 9045.77° 73+3.33" g «Jakl 035 Sp

713%12.02°  723%20.28°  740%26.46°  667%20.28°  693%43.72° g «xSh ¢y L

0.88+0.04° 0.85+0.02° 0.94+0.08° 0.9%0.03° 0.92+0.03° &S )% o3 Fe

413+13.33°  320%20.00"°  360+30.55"°  373%48.07"°  280%34.64° £ (il 0isTe
(P<0.05) &:sira (59080 3929 Y ¢(AST ol 2ty ) i gl shacd) Gaca dgiliiial) C aY) i

(SK: skin weight ;He: head weight; Ta: tail weight; Dt: Digestive tract weight; Lu: lungs weight; H: heart weight; Ki:
kidneysweight; Sp: spleen weight; Li: liver weight; Fe: feet weight; Te: tests weight)

;B%ﬂ\géeﬂijew$3@£\ojjjg§m\
dlee 3eWS aae e Jay dpill oda g a9 (100*dapdll ) s/4z ) Ay OJs) dandll G dnaall AV A et ol
u'aké';_'\‘y\ﬁ\%w\ﬁQU\}Q\géE}M\M\MQTng(W\&M\w\}qmﬂ\oﬂﬁ)o@\
LI de s e 4 )lia (P<0.05) A al) AV 4aS ildans siay T4, T3, T2, T1au¥! dan aill e gadl 35 ) i 7
osadll Cle gaaal) 8 dandl) 8 dpaall daa¥) A cllas gie o) Gan 8 A sina OS5 Al gy el e senadl G G50l «C
s sie a3 3) Ay il Cile ganall @l syl alaainl agY) 53 e Jay 138 5 Leiy Laih (5 sina (38 (ol ellas
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ol A gine (S5 a1 (5l 5 i ol Gaall A e gia () Cps (2 LA e Al (P<0.05) @) Gl sanall & dapndll )
Lo g Aaandl ()55 M L s ety (3l Lad 5aY) XS dalll allie ()5 Jaws s (o 4 gina (338 Al el e sanall el
16.78 Aany ol clS 5 canlill de pane e A3 jle @)Y A 2l e sandll (3 (P<0.05) Lisine lef S iliall dps
Sl A T giay (glaty Lagd lIAS 5 L) ae Ayl sl e )Y A el e ganall 489 19.17516.395 <19.89
Cile ganall (8 (P<0.05) 5 sine JS o | il aalll B0aS Jas gia 3 Lil) Ao sana o a1 dan sail) Gl ganall €8 55 G
OS5l aalll A il siay 35 8l O a8 (T2 A gy ol e ganall & ol S5 aalall ae A3 jlie a1 Ay yadll
. LA ae A jla ) A i) e ganall b el cilS o) 5 4 sina

Lreiil) Uadl) & Jacs gial) caliall g aalll g caal) iy ALLD o (5 gaad) Shaal) ALl il |7 Jgaadl
cile gaaal)

dag) ) Ay 2l T4 AAND Ay ,ailT3 AEN L 2T Y A 2T alalc antae
3.97+0.182 3.77+0.202 4.00%0.122 3.7340.272 3.03:0.27° & sl casFt
4.25+0.112 4.15%0.082 4.35%0.132 4.15%0.162 4.1310.097 & danll e B
17.49+0.59  17.18+0.10®  17.58+0.572  17.29+0.212  14.97+0.12P  &silallaall L
21.45$0.722  20.95+0.112  21.58+0.472  21.02+0.432  18.0%0.17° L %~ ol 03 4
83.47+0.20%  83.46+0.197  83.20+0.557  83.53+0.40%  81.33#0.25°7 i %CCYr
15.43+0.472  14.99+0.712  15.44+0.642  14.81£0.857  13.6911.112 s cas %Ftr
68.03+0.342  68.46+0.862  67.76+1.152  68.72+0.76®  67.64+1.112 palll A YoLr
16.53+0.20°  16.54+0.19®  16.80+0.55P  16.47£0.39®  18.67£0.257 Uil 4uui %Br

(P<0.05) 4sira 5,80 2529 ¥ (S g 2l i jn) aal gl shad) ada Aguliiial) i aY) jpdi
(Ft: fat tissue weight; B: bone weight; L: lean weight; CCY: Carcass cutting yield weight; CCYr: carcass cutting
yield%; Ftr: fat tissue %; Lr: lean %; Br: bone %.)

ALY

25 (e Al (a5 g@Dle 3 gl 5 A8 5 Adlad) Balall (e Lgasii ApeSI) AN 5 51 Ay pail 5 el Ao gama (Dlea il
ol s & «(Emotic) <lism sl sl s sand) saill Diae dila) (s jm o (S Al il o ) saill Jane 3 (38 6l
L e gana pe A jlie ST (i 5 ) 5 48U (e L) sina g Ao T LgEDle (& i) A () o€ aSany g dal 11 5 ZANN gy jaill e ganall
L il e sanall o A 85 LA (e Juadl dagpd il o ) g Yl Leliias (ld Al 5 I 5Y) A el e genall g
wLall de sana o @Y A paill Cile sanall o8 LBMe ) (5 all gaill Sine dilia) il Ll o5 e (Sa 4l 5 Y
el O LS (T2 Ao sanall (& o sall/ul g 3 A8l (5 siuse i 483 o5 gai Jana Juadl (P < 0.05) IS 4 ) 5l 8ol 31 Jaws sy
lad 5l (ya SN e (5805 138 5 sall/ el /g 2 (s sinal) e Lsine (35 ol )5 (5 siusall (ol Lgia 83 5005 da Sl Aad ()35
e %20 Llia TWG 235205 (2014) Hossein et al 2253 TWG (e & pal) &l sl dalaay o) 5 ) uis A
Kamieniec oMea 333le (A 5:al15 jai aladiul O LS Sleall 33e & Ol Glaea by 3K (e i 5 (5 s 5 e Jine pladiul
LS aladind ((Milewski ef al., 2013) sl e % 38.2527.65 0% ADG s TWG (e JS (8 33b ) A 53l A )l
«(Ortiz-Rubio et al., 2009) 24.9 ,2ia TWG Jils ADG G 3 Pelibuey odea G5k 8 sai jiaaS LSO (aes
Abas et al.,) % 12.12 J5ia ADG (e O 3 Kivircik oSles 3le b 4 suand) palaal) a5 seall Siadll alasiul

Ol GOe A gai Jaa aladiul die 9 15.9 ke TWG 43345 (2014) Hussein 2> 5 WS ¢(2007
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% 20.1 Dhaas ADG 8 33k Awassi (Shea 33le (A sad Hiaa aladdiul aie (2005) Haddad and Goussous 255
Gle b saill @l Jiaa aladivl e ADGs TWG 2 dusine G508 4l Qe ) gs0al osial deasi gon 8 (P<0.05)
3 gprall ol yinall die dapdl) Ciliial o e @i a5 il alasial L8 Wi (Baranowski et al., 2007;Titi et al., 2008)o>teall
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Abstract

The aim of this study was to determine the efficiency of some Different Species Of rhizosphere roots
bacteria and salicylic acid in the growth and reducing the effect of Cucumber mosaic virus (CMV) on
pepper plants in a greenhouse experiment, by measuring the shoot dry and root weight, in pepper plants, The
concentration of vitamin C and total soluble solids (TSS) in the fruits that planted within a greenhouse in of
Tartous -Syria in 2018 and 2019. The results showed that inoculation with studied bacteria and salicylic acid .
resulted in a significant increase in all studied treatments compared to control (non-inoculated with bacterial
control and untreated with salicylic acid). Results showed that the treatment of immunization with the first
biological fertilizer M1 with salicylic acid in the presence and absence of infection with CMV option, An
increase in shoot dry weight, which reached (0.245-0.465 Kg/plant), root dry weight (32.1-49.8 g/plant),
The concentration of vitamin C in the pepper fruits was ( 159.2-265.4 mg /100 g), and total soluble solids
(5.3-7%) ) respectively compared to control (non- inoculated with bacterial control and untreated with
salicylic acid). Then the increase in shoot dry weight, root dry weight in pepper plants, The concentration
of vitamin C and total soluble solids in the fruits indicate to the ability of rhizobacter to stimulate systemic
resistance and reduce the effect of the virus on pepper plants

Keywords: PGPR, salicylic acid, CMV, pepper, vitamin C, Total Soluble Solids.
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G sl il Alalaall (§ 95 (o g yilly (5 s2nll Bl 52 52 0 M2 s M o oSl (a8l e il 48 ja daa g s
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A sine G5y s _madll g sanall LAl ()50 (350l () llullld) (m e w381 el M2 s M (58S eilill o
(o981 (5 paall e 505 o (Ll g oaa of Gl adlull Calaa g oan A M2 s M1 (55830 LAl dlalae ae 40 )laally
G A0S L abaall ae A0 jlie 418N Ll (5 i) & sanall Giladl 3 s 80y ) (8 o) 8 MTS3 dlalaal) S
el s amall cpaaldl) Alabae ae A )al ¢ Vsl (e (% 190.6 - 96) La s 33l (L3S 0.465 - 0.245) sl
oabaa ¥ A1y (e 3 palall A il 8 A s Seal) cilaaadll 83l 5 (ol (5 i) g sanall L) (55 (- Baly 3l L
ilialidll g @bl poall el w531 Jia il ga el ams L) 5 el 531 e Samal) ) s odl) 413 5 Gy sAl) dimidia 4y gaaall
«(Zaki et al., 2012; Montiel et al., 2018) s_asll & sanall cilall g = 5Ukall 550 83 5 5 saill a5t (s ML
il ) alaaial g il ) daiy gat JHie bl 8 Ao sl g aadll Clglaal) (iamy ada 8 cllallal) ia s 533 Y
(Simaei et al., 2012) 4-ie¥) A 3& 5 Lelis

siall Slae 5 s s datine 55 yde JS 5 PGPR LSy e il g5l 5 ) saiall 5 A1l sl A labas & gt G
Sl ) 3L Aaliaall A babaall praial 5 (5565 aa (5 ) g sanall Cilall g o SUdall ()50 e 3 LAl el g s
i ) 53l s ) el sl Aas o (Dashti ez al., 2007) 2SS (2019 ¢ el ;201 8¢amal yl) 2Ll aa i jaally
S g clall Glall )9 U 3 A gima Baly ) ae c SLoall el 55a (g i s saall il e il (g eall g DT A0
Slldlall (aea (e At 580 5 4108l il dlalas e g s il ozl 5 aaloall Cpaa il a4 )Eally J juaadll
(Ahmed ef al., 2020) 3L ga i Jia % 20-5 fuasis 5 wmdll g sanall GLal 553 (pas Sl yai e 31
1ot £ sanall cilad) ¢ g

Alalrall 5 L Sl dailal) bl (g paad) g smanall Caladl ¢ 51 (830005 (3) Jsaad) (8 Al w2l A e sl
mall (paallll dlales (o A5 aall COlaleall adanal maal 5 (3585 e ¢ n s il (5 s3ad) Qg 5 3 5 g Gl aany
bl (e ey dalaall e 5 L yiSAlL malal) e bl

ool s sl Qe 535 5 ML W) 5 5-iSll elil) ddalre (ot Adilal)l bl (5 )3l & senall alad) (550 S
Cadia g 8ol 5 Ay 5 (/g 36.7 - 24.4) &1 3 M2 (S0 (5 S LAl Adalee e A0 )80 A sina (55 a5 e
aans Jealaall e 5 Ly SiSUL Bl e aal il g saaall paalodll Alabae Lol o 5l (e (% 191.26 -144 )
(/8 12.6 - 10) <hlewdlld)

e (ool s saall g 505 0 S3 A Lalaall Cd o Aaddi aall AN el bl (e 580 5 O alaad Al
33 (il 20.9 -17) Adil) sl g il g sanall Gl 03501 iy 3 panl ) dldlae e 5§25 ST (ilalaal
bl s gamall aal Al a e 4 8a (% 65.87 - 70) La 8

i gl (5 sl e 5 2 g 50 AN bl il piaen 3080 55 e M2 MIT G Sl a8l el &yl (m
il 5 (M2 s M1 il lelas pa 5 a8l a5 jaally 3 alaall apan A2 (5 )0 all g senall Ciladl ()50l (8 (5 5ina
ol 34 (I 49.8 -32.1) il 3 SRS iUl pa i e (5 adl g sanall Gl )55 0833 8 i) a M3 lelaal
UL L) e Jeboa 5 L L il ol g s el (pall i e e 80 e (% 295,23 -221) La s
Siderophore s indole acetic acid (TAA) gL} (e Ly Sl o0 () i all g sanall lall o550 830 5 (5 3t
G e il ) si il Al 5 a5 el puall g il wSY) J e il sa el piany s (Dastager et al., 2011)
83 ) () a3 M Y casile i g hall g sandll ki 8 JAn 31 (Singh, 2013; Saharan & Nehra, 2011)
a3 83 ) (8 hlallid) (laen 505 aall A pall LTSN G 2 5 138 5 4 )0l Gl il 2ae g Haall dalsey o
5e V) AN 5 Lelin g il oY) alaial (e bl Jals Zoa ol el lleall Giany adaii (3 5ha (e bl s dai
.(Shakirova et al., 2003) <Lalall ) gdal  —adl) il Jala LA Sl 32l )5 (Simaei ef al., 2012)
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Abstract .

Agricultural pot and field experiment were carried out at Izraa Research Station (ACSAD) during the

growing season 2017/2018, to evaluate the variation of water use efficiency and some physiological traits of
Acsad g,

Acsad ,,, Acsad,,, Acsad . ,). The pot experiment was designed using complete randomized design (CRD),

some two-rowed barley genotypes (Acsad_,, Acsad, . ) and six-rowed barley genotypes (Acsad

60 1420 176

where field experiment was designed according to randomized complete block design (RCBD) with three
replications. Statistical analysis results of pot culture experiment indicated significant differences among
studied genotypes in most investigated traits, the mean value of leaf area duration was the highest in the
(5.27 cm*.day™) followed by the genotype Acsad,. and Acsad,, (4.90 , 4.87 cm’.day"!
respectively). The quantity of cumulative transpired water was the highest in the genotype Acsad60 (3.74

genotype Acsad

1230

kg.pot") followed with the genotypes Acsad,, , and Acsad, ,,, (3.70 and 3.53 kg.pot 'respectively). The mean
value of total dry matter was the highest in the genotype Acsad
Acsad, and Acsad

was recorded in the genotype Acsad

(5.74 g. plant™) followed by the genotypes

1230

176 (5.54 and 5.32 g.plant™ respectively). The highest mean value of water use efficiency

(1.91 g dry matter. Kg!' water) followed by the genotype Acsad_, and

1230 68’

Acsad, (1.73 and 1.71 g dry matter. Kg' water respectively) without significant differences among them.
Regarding the field experiment, the mean value of grain yield, biological yield and rainwater use efficiency
(6500 kg.ha! and 14500 kg.ha! and 22.33 kg grains.mm'.ha!
(6300 kg.ha! and 13700 kg.ha' and 21.64 kg grains.mm.

Acsad . and Acsad,,) recorded the highest mean values of

were the highest in the genotype Acsad

1230

respectively) followed by the genotype Acsad

176

ha'' respectively). Barley genotypes (Acsad,,,,
water use efficiency, therefore it is recommended to use these genotypes in plant breeding programme of
barley crop to develop some varieties of barley tolerant to drought and climatic changes.

Keywords: Variation, Barley, Pot Culture, Water Use Efficiency, Grain Yield.
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Abstract
The research was conducted at Al-Jammasah station - Agricultural Research Center in Tartous- Syria, which
is up 20 meters above sea level and lies 21 km south of Tartous city, during (2017-2018) seasons, to estimate
heterosis and combining ability of yield and some quality traits of tomato. In fifteen hybrids were produced
by half-diallel crossing method of six lines. Most hybrids were characterized by high significant heterosis
.Values for all studied traits comparing to mid parents and better parents. Heterosis reached (49.03, 33.4) %
for plant yield, (20.44, 0)% for pericarp thickness, (19.10, 8.89) % for firmness, (25.82, 15.20) % for total
soluble solids, (9.27, 7.28) % for dry matter and (35.33, 30.09) % for titrated acidity comparing to mid
parents and better parent, respectively. Variance related to general and specific combining ability was highly
significant for all traits, this ensure that both types of gene action (additive and non-additive) controlled the
inheritance of this traits. o°_.,/o° ., ratio showed that additive gene action overcame non-additive gene
action in pericarp thickness, dry matter and firmness, while non-additive gene action overcame in yield,
.total soluble solids total sugars and titration acidity

Key words: Tomato, heterosis, combining ability, half dialell cross.
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w3das Hannan) duse se lia &l aa (A Jsa sl e S Lay Aaliall (agill oLl jlia) e bl I3
o ALaYL (2015 o 5des Kumar) sle¥) SLaia) 8 aa¥) sae L) GOSN e 5508l Jlai a0 8y 3 (2007
(2013 ¢33 )5 Shankar) Led 4w il 44 jla auaai g cliially alaiall ) sall Jadll aas g aapds 29aa% 3 0Kl daalodll
O Al Abal (gl o8 Cua gl 5 Liaa 28 (8 Ll S5 dalisY) cilieal (agl) 558 (2020) o35 55 Soresa i
%(57.6 - 46.3) 5 il Cadle ASlaud 5 Laglinily Ll %(52.6 - 62.5-) 5 o 52¥) Jas 5iay Ll d %(33.8 - 63.4-)
Gt 358 O eda LS s il (e Laghiadl o 01 dai gins Ll % (37.5 -76.3) A< A1) dball o) gl diial
oy 3 sal) e Lm0 ie 5 il il (2013) 03505 Patwary Laloal au js (3 g1 Juaily Ll 2 5ins
ASlad (% 88.75) 5 ¢é el AiSlual (% 33.33) 5 Al Al loall 3l pll (% 11.49) 5 il Ll (% 282.63)
e pl @VBLL 10 2 Lisa 45 craia COUEY) e 5508401 (2020) 259 )5 Mishra ehis Gusy b5 5, Gdle
3 gl g 3 yall) CDLe ASLaws Gy y 5 b LY s Jadll el CuilS a8 Al dbea Cuyy g b dlay) Jadl
sty LY e 3 a8l agiul ja 8(2019) 055 )5 Vekariya a5 LS 3 laall A saall 5 ALY 400 Ll
Sl (DY) e dalall g Aaball 5 el 4 sieall e Ll A jlis) Galial 4 5 @3 10 <o Linex Tester

7
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A0 A ball o) sall A 5 (IS Jla 55 el CoBle ASlans g el Aalss) Cilda Cuy y 88 8 dLaY) e ) sall Jadll
3 laall A saall A K

séual) Calaa)

Al el A a6l A L) Jdat Car gy Cuadl) 13a L5)§| 2885 0l Jsamnal 3 €l 23132 5 dalami¥) A STy das
Ol 5 (Aol 5 A elal) CaOLEYY 5 5aha) A8 ) ol ol 5 Sisall (s i) g2l e b el Baga Cildia (anyg
O gl a8 LAY 8 paall (gl 5 WLl 2 gan 5 g 50V (bl ass il L8 (Heterosis) dpmil) (ngll 553
S 3 g2l

430 ylo g Cond! 3l ge
Cildiay it ¢d o w dde )y 3l A palall &g sl A dlall Ayl "ET_)S\:JT:\_}JABJ}J_.I:\BO-A&“-IYLA&L\.NL&\JJMEeJm“ |
(l)d}.l_;j\ c:*\_:\c}ﬂ\\_@_nai\.nai}‘u‘)w}‘uﬂ

Llda) ga ?MJ A Al gé dardiiall M jaaa ] Jgaal)

Sl elia saill dayda A jaaa AL an
o) pan Ay S5 S saill Dgana pe JPAC T2
o) sta iy S dlaus i el 3 gana e (el Té6
o) pan Ay S5 S saill dgana pe JPAC T8
el Ay S45 S saill 3500 e e T11
o) yan il g Ao gia sadll 3g0na pe JPACY T12
o) e 45,8 Ao i el 3500 (gl Tie

O o) G agil a8 Eus dlea) Gip gy A dan - bk B e )l Adall Sapadl 38 pe 8 il B
2018 ooy pmns sall 8 Lgill 5 ngll Cue 555 €2017 o)y a5l JNA e dsedll Gagl) e Jsmnll CHYSL)
() ) S 43N 5 (R.C.B.D) ALl 40 s-iall e Ul apana (385 AdIS de )y 5l A O ol gaVLy jgae (Siiwdly oy 4
Lol tllee asen et 4w 40 ) e sl g e 90 da g hadll 2oLl S sy A adade Ay jat ok (paia
danall 3525 Jsana iand 3 ey 3l Aadal) G pa A dlall Al b piie s Lal Wi e )3l aayy Jd i) 3
bl Aali) cildial A jad dadad JS e Adalae Ll A plall Cle) 8l sl Baal g Blw (e calblall Ay 5 el Eagay
Al Gl e phadinls (FIR) Sballl Adba s ol Sl Sl ahadinly (PT) 8l 238 ASlass «(YIE) 2ol
(055 A sy (DM)% Al salall i s ¢ e s3SI 31 Slen phi s (TSS) % Aniall dbeall o) gall 5 ¢ yisa s sivial
= Ailaasl Jllall o el 28 5 A ilhasSl 3 leally (SU) % 4lSl iy Sl 3 g ¢ (ACD) % 8 bnall diia genl) A
ULl Cuaed (A 5 g Biall e Ad glaie Aaaals ST A S e ) 3 A alall Cipadl 3€5e 83V asle e
Genstat gl plaaiuly slall bl lasl) Jolasl) cs)é‘ a5 Excel gl aladinly Sy ga g edom g aall ile] y8l) asaal

.(1975 «Kahana s Singh) <¥alas (345 Excel geeli s alaiiuly Legliadl s o 01 Ja s gial Tl gl 538 0 385012

_F;{—MP
HMP_TX 100
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@;S\J&&A\ L')Ag._m;,gggﬂ\} ‘Q:\)-]‘Y‘Lu}:u\: MP ‘d}‘}” d;\al\lau}la F, cug};Y\lnu)ML»w gl 358 Hyp

) Y dass s s eIV diad) Jass sia s Fy oo 3 Luld ngll 538 - Hyp

i LaS (1970 oD 3 s Wynne) b s t- test Joial aladiuly Laglaadl s o ) Jas gl Ll (gl 5385 gina & 34
.J L5 591 o pall (gl 28l aladiuly SCA LY e Aalall s jaiall s GCA CBLEY) (o dalall 50kl ks
A YAl s Dialle] gobi s plhasinds Libaa) il culla 5 (1956 Griffing)

GCA Effects: gi = (1/n+2)[2(yi + yii) — (3) Vo]

i
SCA Effects: Sij= yij — 1/n+2[yyjt+yiit+yj+yjj] + [2/ (n+]) (n+2)] y
6’cea = (Mg — Ms)/ (n+2), 6%sca = Ms — Me

LY 22 i AL das gie y o) o sie 1Y el il e Aalall 5 a8l :SCA ¢33l fll e daladl 3 )08l :GCA

T gia M, 8l e a8 ol 2 el ol 05 10 el e Aalall 850l 2 lal) il 005 Sa 02
g smene s sio M G315 (e Aalal) 5 08 lny e g g T gia M 635 (e Aalall 5 Bl lay pa g sanne
comi ) Ul il 5o

Sl (ya (S Aatlana A 3y0ni] 0 /0%cs OGN e Aalall 5 Aalall 3 yaiall o yainal) Gl ¢y La Acil) Caardid
i gyl sl Gy 5 8 Y] g HlaY) sl

(oSmY) e 5 sall il 5l e @13 O %Q (ol 5y pall Jondll 3l s e L3 (o oA s q

aéca
=Y e g alayl e gal) G dedl) IS daalie o @1y Jaea g
ALl g mHLE

LaS ¢ sl Laae b e Jay Las g sinall e Uil 40 5081 Bl ol glian ) (dlaill o) joa) ay gliall <y il
c(2013 ‘ojvu_AJ')Yadav) cJSJLAbALﬂJAdA\y MJ\SM})JA]\ Glaall eyl U_i\.L:_u).\AU_J.\A_U.\MLBJ)A JPjJnA}I
(2) sl

O At Al Alial) 31 gall 5 CanfAS Ll ADlua g caafb pall) DS ASLaw g caal o) ) Aalil) ciliual agd) s Ll Gl Jalas 2 Jgaad)
Y 4K il Sl g (Y 5_alaall Auda gasll g Y Adlall Balallg

SU ACD DM TSS FIR PT YIE Gl jlaa
0.001 0.000 0.05 0.005 0.02 0.001 0.003 sl

0.462%* 0.005%* 1.13%* 0.913%* 1.54%%* 0.034** 1.56%** gl g Ll

0.017 0.00012 0.06 0.036 0.01 0.001 0.119 a il Uadl)
4.80 3.50 3.40 3.80 3.40 3.80 10.2 %CV

Al St Assd 1SU 63 _taal) duda gand) dsd :ACD ¢ A8l Salall Aol DM Aail ) i) 3 gal) duasd tTSS ¢ JLall) Adlua tFIR ¢5_all) e ASlaws 1PT caal gl el dalii) YIE
A S % 1 % 5 s sias e dyginall ) jpdi o * A
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/S (3.42) =Y A 5l T8 Al calinld caal ol culol) Al ddua 3 1 gime VLW GBI (3) Jsaal) o
La el |y das Al de il ciliiall (pa b il Codle ASlas s lalis) J8YI /S (1.81) T16 Al iS5 el
ASlas (8 A g yaall YL il 3 (2011« Sharmas Kumari) Jslaill g Jaill Lelast (s g HLalll A3a aaas 8
Adlall i cans (0.61) T11 ABadl (8 Lol cuilS 5 cans (0.88) La ST T8 ASLadl jlai cailSs Lygina 5l idLe
YOl ¢yl cagiatll g Jill g il Jandl Leilld (o a s laill i aaad 3 ¢ 5Ll 3 g anand 3 Lala 150
el a8 2au/3S (1.96) Dl Labiol T11 Al Hlad caslSs HLaill Ada dda 8 1 sine LaDER) G5 jadll
(3) dsaall (2011 053w 35 Marsic) s a/aS (4.31) T8 Al

5ol i3 gl gBasall yulae aal (e LgisS 6 sa il HLai 8 A I A ball ol pall A 5aly 3 ) s alill 4y
(2013 <335 Kumar)

LS TIT Al 8 9%(5.33) o T2 Al (3 9(4.22) (e A8 A ball 2 gl A Cum gl 5Ll 0 g
AL 8 9(6.00) s ABad) alall Coa gl 5 e (Adlal) salall A i dbia 8 OV (A gias 39 p8 Dy ela
T16 Wl HLa ailSs 3 plaall A saadl s Ldia (3 Ly sine YD il 5 ¢ T2 Al 8 %(7.55) ) T6
ATV Ay s A8 )5 il & yela 5 494(0.212) i sen JAYI T12 DL sl pn = %(0.344) iz san Y
GBI () ¢9%(3.22 - 1.78) e YOl S 8 by Sl Cua gl i G AN el )<l Ay i Rba 8 4 ilaaY)
LS5 i a5 el 835 dpany bl L s€ 5 Gpaanll gl o (8158 T 50 iy pSll g dim gl il il
.(3) ds2all (2013 03> =5 Aoun)

o At uall Ay o) VL (o S ) aelall 2 S Lae Uy sina Uil oy glal a8 pagl) of (2) Jsaad) Ll o
Gl Aali) Ladled OIS 45 (4,56 -2.71) G sl i aad sl ) Aali) ddeal gl cildass sie il 280 gl
Ol Jlal CalSi s 5 S Cadle ASlaw ddia 8 A s saall (agd) ol LIS ¢(TTIXT12) Gnedl Lelil 5 «(T2XT8)
o= (0.62) ASlams 8V (TOXT11) el Jlals o (0.90) ASkass 1Y) (T6XTS)

O eV Al (TEXT8) gl el caSlial adh Ll A0la diia 8 L sine LD (pagll @y glal 5 Y0 Gl
2o/38(2.96) N (TOXT11) Cramed) Jal Laliol 5 2oss/3S (4.69) e

% (4.35) ol rm (e V) Audl) (T2XT6) Gl J2 288 agl) 8 2003 A biall ol gall i Ly gine ol LS
%6(6.08) (T8XT11) el Jlal (8 IV Apsdl) 2

(TOXTR) Crnel) 8 %(6.32) Cm Adlall salall cm ) 53 3] ¢ Ll 3 Adlall alall Ay A 3 4 sine A1) 5 it (gl
(T2xT11, T8XT11) Ginedl 2 %(8.00)5

A gen JBY) il CilS (a8 9(0.265) daza sea SV (TEXT11) Oanedl Jlad <l 5 el dua paal) dpus diia 6 SIS
%(0.339) (T8XT11) cpaedl 4

Cingll (8 Wadle] S (9(3.47 5 2.28) (i n gl i AJSI Ol Sl b Ol G A giaall A8 5l il < jela
3% s Muttappanavar) 4l Jea 5i L ge daelile giliill 038 Gela (3) dsaall ((T2XT11)ouaed) & LBl s «(T8XT11)
(2018 3% Gautam 2015 <3535 Kumar ¢2014

74
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413 Alal) 3 gall g Zanfas il Adla {‘e..../s Al S ASlac g &S [aa) o) ciladl) Apalil) cliua ¢pe S gl g L) cildan gia 3 J gandl
Yodulsl) iy Sl g «%pb_alaall dua ganll g Ypddlad) Salall g «Ypdulsl

SU ACD DM TSS FIR PT YIE BT
2.56 0.268 7.00 422 3.91 0.79 3.32 T2
1.78 0.306 6.00 4.26 4.05 0.86 3.11 T6
3.22 0.317 7.22 4.95 431 0.88 3.42 TS
2.22 0.336 8.09 5.33 1.96 0.61 2.18 T11
2.76 0.212 7.55 5.08 3.12 0.80 3.09 T12
2.83 0.344 6.12 4.43 2.49 0.64 1.81 T16
2.34 0.302 6.77 435 4.06 0.89 4.42 T2xT6
3.23 0.294 7.75 4.93 4.33 0.88 4.56 T2xT8
2.28 0.318 8.00 5.22 3.24 0.76 2.93 T2xT11
2.96 0.288 7.53 4.76 3.75 0.82 4.09 T2xT12
2.96 0.312 6.73 4.93 3.68 0.78 3.56 T2xT16
2.85 0.289 6.32 472 4.69 0.90 422 T6xT8
3.31 0.265 6.84 5.12 2.97 0.62 2.81 T6xT11
2.65 0.312 7.05 4.52 3.93 0.87 3.76 T6xT12
2.83 0.337 6.62 4.88 3.71 0.82 3.66 T6xT16
3.47 0.339 8.00 6.08 3.47 0.64 2.82 T8xT11
2.89 0.273 7.52 5.18 4.43 0.92 3.85 T8xT12
2.78 0.351 6.87 4.86 3.67 0.91 4.13 T8xT16
2.76 0.357 7.48 6.05 3.28 0.70 271 T11xT12
2.71 0.369 7.66 6.14 2.26 0.63 2.82 T11xT16
2.89 0.377 6.83 4.96 3.19 0.83 3.49 T12xT16
0.22 0.018 0.40 0.31 0.20 0.049 0.57 % LSD 5

(b _ylaall L gandl dusi TACD cAbladl 5alall dpud :DM At Lidial) o) gal) A :TSS «eill Adla tFIR 6!l Cidé ASlaws ;P caal sl bl Lalsil ;YIE
A il Sl sl 1SU

10l 8 g8
il A als) dbeal 0¥ Jaas siad LB A58 e Ao e g ina (and 358 Oyl Liaa die aal o (4) ol a s
s e oat 558 G A Bl JHEAL ((TEXT16) (ned) (8 Ladlef cuilS 5 <%(49.03- 18.28) (i a5l i s M)
Bl CadLe ASlaw diia i (T2XT8) Crned) (8 Ladlel cuilS o o) Jraaily Ll 96(33.40 — 21.01) o on )5
vie Leloadl il 9/6(20.44 - 5.43) e a5l 0¥ s sial LB 258 e dn 50 Ay sina (558 (o daad s
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el Ll Adla a8 ) Jaadl LB 3 5 5e B gine (a8 (s gl 2w o1 s (3 ¢(TBXT16) el
Ol (=2 %(29.19)5 %(5.31) e sl 5 o) s i LB A g8 jedun sa Ay gine (pund 358 Liaa 52 L)
(O Jaily Ll 04(8.89) sl Ay sins (s 558 (TOXTS) (gl seal Jlialls ((T11XT12)

caal gl i) ki) chia (s JS) (HBP) Laghail s (HMP)0ssi¥) dans siay Lk (gl 3580 &5 siall dll) a4 J g2
_‘)\Aﬂ‘ a—.\MJ ‘S‘)A:.“ dﬂ..ﬁ aSLAMJ

FIR PT YIE
Snagd)
%HBP %HMP %HBP %HMP %HBP %HMP

0.33 2.18 3.10 7.4T7** 33.17** 37.58** T2xT6
0.39 5.31% 0.38 6.00* 33.40%* 35.30%* T2xT8
-17.05%* 10.57** -3.80 8.57** -11.63 6.74 T2xT11
-4.01 6.78%* 2.92 3.78 23.17** 27.51%* T2xT12
-5.80* 15.10%* -0.84 9.56** 7.12 38.63** T2xT16
8.89** 12.33%* 2.27 3.65 23.37** 29.23%** T6xT8
-26.67*%* -1.10 -27.52%%* -15.19%* -9.81 6.18 T6xT11
-2.88 9.72%* 1.55 5.43% 21.0%* 21.40** T6xT12
-8.48%* 13.35%* -5.04 8.89%* 17.80 49.03** T6xT16
-19.41%* 10.80%* -27.65%* -14.35%* -17.43* 0.86 T8xT11
2.71 19.10** 4.55 9.96** 12.69 18.28* T8xT12
-14.93** 7.79%* 3.79 20.44** 20.70%* 57.76** T8xT16
5.24 29.19** -12.08%* 0.00 -12.30 2.85 T11xT12
-9.37%* 1.35 -1.04 1.33 29.30%* 41.40** T11xT16
2.14 13.47** 4.17 16.01** 13.01 42.43%* T12xT16

A e % 1% 5 s sima o Ayginall ) i ¢ LY Ada tFIR 63a Cide ASlaw tPT sl gl cilill) Lalsi) 1YIE

Lo gin LB g8 e om sa iy sina 0y vm 558 (i Al o AL A 00 A bl ol gl A i i 8 5 aY) LU
Ll e ye am 558 (pad Al &y Bl Bl ((T11XT16) Ladle§ il 94(25.82- 6.92) ot s gl 5 (i sY)
Ja Al 3ol A dia by (5) dsaall €9%(15.20) G 58 (T1IXT16) Guned) (= Ladlef cuilS oy 51 Joaily
il (e 96(8.17 €9.27) Lagbiadl 5 a1 Ja iy Ll Ay 56 el A sall ang) 3 581 Al e (TOXT16) Crangd)
A ladlel cilS o) o s Luld 4 s pe G 50 Ay sine Gand B 58 (s A Calae | 5y laal) A geall At ddin
A gina An 5a (28 358 (TI2XT16) 5 (T1IXT16) Olinel) (ael JHalls €94(35.33) and 558 (T12XT16) (el
i gine (a3 58 g Byl ALK il S A i dda Ll e il (e 94(10.78 ¢8.53) oY) Joaily Lld
Gl oS3 (TOXT11) Cringl) o Ladlel Cuil€ 94(65.74 - 7.47) G Consl 528 o Ja gia Luld 4 8 e i s
(TEXT11) el (el 3 0 o) Joadls LB A g2y (o 558 Gliaa e 15 94(27.55) at 358 (T8XTI1)

(5) Jsaall «%(7.72) (T8XT11) Gnel) s %(49.28) Crund 5 5.8
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0 3°a )5 Patwary ¢2013 ¢35 )5 Kumar ¢2011¢Sharma s kumara) G-8abdl (e aaell 5 <3 La pa iUl o2 8 Ca88) g5
(2020 ¢233%w )5 Sosera ¢2014

Al el Sl Aud g B aleal) dua gasd) duud g (Adlal

SU ACD DM TSS
Ol
. %HBP % HMP %HBP % HMP %HBP %HMP %HBP % HMP

-8.44 8.22 -2.58 5.29 -3.33 4.10 2.11 2.59 T2xT6
0.21 11.80%* -8.13* 0.57 7.29% 8.95%* -0.40 7.45% T2xT8
-11.04* -4.67 -6.57* 5.25 -1.11 6.03* -2.00 9.39** T2xT11
7.13 11.33%* 6.54 19.86** -0.31 3.44 -6.30%* 2.33 T2xT12
4.73 10.08**  -8.14** 2.07 -3.86 2.62 11.21** 13.82%** T2xT16
-11.35%*  14.34**%  -9.69%* =7.22%%  -12.51%%* -4.44 -4.58 2.57 T6xT8
49.28%*  65.74*%*  -22.06%* -17.45%%  -1545%* -2.91 -3.88 6.92% T6xT11
-3.90 17.02%** 0.54 20.26** -6.62* 4.03 -10.96** -3.11 T6xT12
-0.12 22.773%* -0.88 3.64 8.17* 927 10.16%*  12.31%* T6xT16
7.72% 27.55%* -0.20 3.93 -1.07 4.55 14.07**  18.29** T8xT11
-10.37** -3.37 -14.58%* 3.27 -0.44 1.76 1.97 3.26 T8xT12
-13.71%* -8.09* 3.24 6.15% -4.89 2.97 -1.75 3.62 T8xT16
-0.12 10.74** 4.90 30.09%*%  -7.54%* -4.37 13.51%*%  16.27** T11xT12
-4.08 7.47% 8.53%* 8.48** -5.32% 7.84%* 15.20%*  25.82%* T11xT16
2.06 3.41 10.78**  35.33%*%  .9.54%* -0.07 -2.30 4.34 T12xT16
1%:¢ 5% s sia o & ginall ) i ** * AL @y Sad) A 1SU 8 plaal) duda ganl) dusi ACD ¢ Ao Balal) dpsi :DIM <Al d) ddecall 3 gal) mﬂ"l'i:

LAY e 5l

Rl (s Laa 4(6) Jsall 3088 sy yaal) ciliall Ay ginall e Ll CaSLuY) e Galall g dalall 5_aiall i
GOV e Aalal 3l s ol L g selioall ALl Gy 5 8 Sl e s oSy ) sl dadl) SIS
HuaY) pe () sall Jadll dpaal ) (6°GCA/G?SCA=0.48) zsmaall anl sl (e DY) e dualall s pakall (ol
O S ) o i La e 13 il € 505l L) 13a (a=1.44) sabad) da 50 g eaal ) bl dals) Euy ) 65
El- €2014 325 Agarwal ¢2013 ¢33 s Shankar ¢2013 33— Solieman ¢2011 <Zakher s Kansouh)
(2019 <335 Vekariya ¢2019 <3535 Gayosso 2014 <3535 Gabry
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Yo ALl Balall 5 (Yo Al ) Alial) 3 gall 5 Zanf3S Ju.s.n ABlay cana [ 5 palll LIS ASlawg caa o) ciludl) Al cliual i) il gSa |6 J g
Y AulSl) il Sl g (Y B_plaall duia gasll g

SU ACD DM TSS FIR PT YIE Gl jalaa
0.689** 0.010%** 3.73** 2.486** 5.53%* 0.103** 3.96** GCA
0.386** 0.003** 0.26%* 0.389%** 0.21%** 0.011%** 0.85%* SCA

0.01 0.0003 0.14 0.09 0.22 0.004 0.118 GZGCA

0.12 0.0010 0.07 0.12 0.07 0.003 0.245 62SCA

0.10 0.2774 2.22 0.74 3.39 1.198 0.48 6GCA/c*SCA

0.03 0.0005 0.29 0.17 0.44 0.008 0.24 Additive

0.12 0.0010 0.07 0.12 0.07 0.003 0.25 Dominance

3.12 1.8985 0.67 1.16 0.54 0914 1.44 a

ABlad) alall dss DM il dsliall 3 galt sl ' TSS Ll Ak ;FIR ¢b_alll e ASlaws PT caal gl clall) Lalil) :YIE
Sl e Ga) e Aalad) g Aala) 5080 L) S :GCA (SCA LAdS) cily Sl 4 1SU ¢ _slaall Aa gand) i :ACD
A e %0 1 Yo 5 s sima o Lygirall ) adi **e* V(VDIVA) (s g g 53bamad) A3 ) ki 12

Sl dpaal ) ey Las (2=0.91) 53bmadll da 335 (62GCA/62SCA=1.20) aaslii b3yl Cade ASlaws din 6 L
= sall Jadll Ll LS ¢(2015 039 s Kumar) 4] Joa s L ae 13 i) dbiall sdd a5 8 L) ) sall
aal i e saldl da 5o 55 (62GCA/62SCA=3.39) ol g L5 Y Ll Adla diia Cuy 55 4 SV )al) L)
Jeadll oS5 (a8 ¢(2005 0520 )5 Thakur ¢1995 033w )5 Fu) 4l Joa g La ae &b ax il (a=0.54) masaall
Balall a3 5 (6°GCA/G*SCA=0.74) sl (5 >-ize 34 5 Al dbiall o) gl i ddia 8 ALY e (5 all
OS5 ¢(2020 o335 Mishra ¢2019 <3535 Vekariya 2018 ¢35 Dharva) exa 5 Le as G485 138 5 «(a=1.16)
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Abstract

The work was carried out to the effect of location and rootstock on the growth and productivity of Avalanche
& Revival of hybrid tea rose cultivars on three local rose rootstocks (R.damascena , R.centifolia, R.canina)
and the control rootstock var (R.indica ( at three sites) AL-Taiba research centre ,Sergaia research centre,
Maaret Saidnaya (for two years .(2019-2020) Observatives showed significant increase when the Avalanche
.was grafted on R.damascena rootstock in branches length in Al- Taiba, and significant increase when the
Avalanche was grafted on R.damascena and, R.canina in flowers number in Al- Taiba (37, 34 flower. while
Revival which grafted on R.damascena rootstock in two sites (AL-Taiba & Sergaia) showed significant
increase in the flowers number (30.67, 26.67 flower) and R.canina in AL-Taiba with (27.67 flower), the
results indicated that R.centifolia rootstock showed the least average number of shoots in the three sites, in
AL-Taiba showed the strongest growth comparatively to the other sites.
Key words: sites, cultivar, R.damascena, R.centifolia,, R.canina, R.indica, Revival, Avalanche cultivar.
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4e) 30 4D R canina s R.indica Ss=Y) o) (Kumari and Choudhory, 2014; Raviv et al.,1993) <lul 5o & Ll
2 Y Qs R canina & (2012) o325 Olaand) 3505 Aadall Ala J) ozl V) R jndica daady s 48Dl Gsad) b
i) o lall alesiy o sai 38 Cann sl Jsall Ga oy Cus ALEN Dbl Gl A e ) Sars Aa8al) Al )
iy WS calhdl Gan s 13 5ilellS L jeall Jal sall ataslia ) ALYl ol e ddlide g) el ae 4Bl dall
e sl (o8 Sl aay R.centifolia 3=Y) ol (Schneider et al., 1995; De vries and Dubois, 1996) <lul ;)

85



The Arab Journal for Arid Environments 16 (2) 2023 - ACSAD Ausi - 2023 (2) 16 A8l cilinll Ay al) Aaal)

aiaiy o s alie 3 a5 ) (2003) De vries s (1964) o355 Ticknor JLal s de site oy Jdde) )31 dastis Jla 3Y)
el Z) e 5ol s asdail s datl) G o 5381 Qi al ad Lo slie el oyl e eie )5S of Lo s dual Lo
il qe 815 (00 Ale Ay iy (5 Aiad) Y15 e 31 55158 5 dashall eally o jpai e Sliad el (30 e
Canall aeall CaS il 8 5% Lai) 5 Cuuad Caiall gais g ik Ji% Y dua¥) () (1996) Dubois s De vries gkl s ca skl
abaial e g, 8 cplis Jwa) of (Cabrera, 2002; Raviv ef al., 1993) cilul all &Ll éun dgiie 53 jla ¥ axe
O paball (s sina 3 JeaY) iy caiall (a3l ZUY) (B i Ul s Aaeadl jualiall (e 315V (s sine (A5 pdiall jualial)
skl s b Sin da¥) ol (Aslam e al., 2004; Monder and hetman, 2011) <bul 5ol Crig LS ¢ disaall jualiall
andall a4l 555 o) o apedaill dlee et Gl 5 Y g ¢ Aandaal) Ll gai s g8 g apndaill any i) Ui 5l 5 anall e A1)
5l (3is bl Aled 8 25l asndt o ) ) Jledh 3 (2014) 052k 35 Tzadi O 55 psndsil 2e s e L (i 55y Ladl 5 e
Lsh i 55 ) all da ) s e 2Ll FLly il adaill (4 (2005) Karadenize oS1 Lo e (s 138 5 d8S gaill jplaa &
Jadl 4l 5 5a 5 (Safi and Sawwan, 2004; Khosh and Zargarian, 2010; Balaj, 2011) <lul o & ekl 4 5al)
3525 (2005) Hsu o WS ¢ a3l Gladl sl Jshas 558 30l sl Jla Y1 aae Cus (e palall dalisy) il pdsall B
(sl Je Rodoratas R.multiflora cba %117.3 5 %83.6 4wy e 5 (uady cabadll 5l 3¥ daalisy 3345
Pink Aurora <uall e dals) el e Jsasll 43S (Han ef al., 1994; Gerardo, 2007) <l jall & jelal 3
R.multiflora J=¥) Je King Yellow saki vie da 3l gLl Jsh Jels Rindica Ja¥) o anali vie
et 8l 50 adsall Laif y Canally Lt s Y eyl o (Balaj, 2018; Hartmann and Kester, 2002) <l )all iy
S he b 5 Clia (e Al g Hlall 5 a8 sall 55 pH = Jsma¥) i OIS (e die 535 (58 ) Lealid] 5 Aanaal) a0 Gl e
i By ¢ sall Aafiad 2a) s LS aalall s Jea¥) (o gand skl dlae 3] ¢l a1 e slia s 8l jall il oy esadi pladi) g
5Ll 5 il Ay sal) o g ylall i Ui )5 e Lo Lt el 3y gl Gy of (1988) A slaall s el Ll e g g
6 3N Y 5 (5l paills cdy a5 &y il Lgae )y (555 Ledl sl s Al lld 5 ¢35 2l 5 il Lglaat) | 51
ld Ghalialld (d suall AU 55 ) jall da o Lass ¥ 5 Fliall ol so Cum (e de ) ) ) Adhaia o (a8 61y (5 phaall a3l (e 5 simall
s ALY ¢ 5,1 3lliall (8 A sy hall giliay 4l Laii yo (550 31 Lealisl s lan 1S Ll mdi e (35S il ) 5l
5ol pall da 0 oY cdie A gl Clamall s sl Cum e 3ol e T Ciliaa Cpund e e Dland 4 guzall 3200 5 5 ) jall celld
Sl I8 3 630 58 5, all (1998) Baskin cas ek e U 51 (8 A lll il 38 5 e A gpmsal) g8 27(25-15) L
Jadl s ¢ Al Jiiall A eluall (5 sinal) A paiil) o (5 AY) A Jex Luzaidiall 48 gual) BN ) (aa (A Les oS85 piad
0a % 30 - 20 5583 A e jiaall oyl Jumdl (g5 ey gumnll Balally die o) 53l A gia Aisac 3y il rlind a6l & a0 (2003)
418l s o desy W 550 0 (1976) Hanan s Hughes 2> 5 85 .6.5-5.5 (i = s) st dsiall pH daca saadl da 5 ¢phall Cilypa
le kil dlee Flai gy (5 m ) Z Y Gaia e Dlani dadi yall iy ) sISU 5 il g0 KU =Sl G G 3 A dlal) A sLall 5 4 5l
s oA (gl (e Al 10 ) (s sSI) IS g a5 Jua) 8 Apanii) jall LA Al ile @lld g andall § Jua) s alailV) 4 50
le 2l éll 5 ((Pina and Erea, 2005) 48l e o1 (S5 2l ey s axdall 5 Jua) G sl (e J g asall o spaal I AIS00 ol DIA
(Izadi et al., 2012) peadail) diee #las e Sl 2y 138 5 anall s a1 (e Y1 (S5

-A3)aa) g aad) &) gua

35 Baaatie J sl Jlaxions) o a8 il A a8 o gall 5805 0 s Caliual Aalis) a8 J ) Apaaly Ty s
o2 Aaalis) A g (3 sl (8 Ay sllaall 50 givsall 5 A el Calival) may asadail Al Cog L) aa dalifia g Lidaa sy diiie
re) ol Cana GlIAl (Lbasa sy (Lle s doplall) adl ge 3330 8 Gl i)

Ayl CliaS iyt 5 d a3l clinall b b sl s S il il o
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430 ylo g Comd! 2 g0

rst s Ainl Gilialy Ledas dlas 35 5 J gual 4ry f 2230500 :Plant material 4sball 3alal)

S (e i g 0 sl Ay 5 A0 phae Bagse e SV LS je Gl sY) 31 sY) Adailaiia 3 i iR, damascena =3 2 )
Giad Gy ) Akailae /) sall (e Jua¥) jaiae (2010 cddadl) 525 mll A dasiall 5 Calial) g S Sliall
.)MZLUL‘; Aol cld s A ) sl V) LS He 315V 63l ) V) adliia (5 s SR, centifolia el ) o)
(Jitendra et al., 2012) .35 ddadlae /(5 ya sl (g 5aall Jiliia e Sl

Al 8 5 5a de Hla Y (Jaudl A yinia @l 5 il sldare Ainia g 58V (31 )5V Aailaia s i R caning G-l 2 )5
Giad ALailas /5y sl (5 90l i e JaY) Jaian (2012 ¢lradl s Jadl) & 581 il die elcan 5 ppia
«Jall) asalae JSi e 3 pa Jla HY1 e A0S 5e 31,5V (g La Y T i 31 5Y) Jilia (sLaiia 1R, indica el 2,5
Gras Adsilaa /U e sl (g saal) Jiliia e JeaY) s (2010

tlad 5 apaaS 3 )5 Jliia araiul A

ol Y sl e lall Calaall o e 3 aadis  Avalanche <hia

Jaidga i) jaae s a5 sl Y o sl s ladll Calaill s jla 5l aadins (Revival Ciia

e s &gy A dane ddall/ Gy iy y G say 38 50) ) g0 A3 8 Cilaal desdaal) Jsaa¥) Aol ) ) Caad a8 gal)
A kil ml e Al (e sl A5 241 Jaaas) dal il () cillee ol pall g ¢3-dian iy (A (Libiasa 3 o
AU el 8l Al dalall die (S jpw) el aa s (UeSa i) 4 -Sall 5 (5 5lnusa)

el ALK 85 Lliasas yas dile yu Gy Adana dphll /3-5ed Cayy Sipan 3 je 8 Eiall (g pal sduagl) Adi ¢lsa
2019-2018 (e (o8 @l g ey 3 ¢(3-ha3 ¢ Giiad dnalny

:b3diall quladll

5 Jsma¥l e g sl Ayl aladiul a5 Revival s Avalanche méual) Goiiall Lali) 5 sai o axdiall dual) il
Revival s Avalanche (ivall Ledle aslas R damascena <R.centifolia «R.canina «R.indica

Llida 5 jre (e o dlane ddphll Aana xdl g0 4330 b Calial) Cae ) ) rchivall 4aliil 5 gai  adsall il

bl e il ae Jall o andaall Caiall 45 e -

Climatic Investigation of Study Sites 4wl a8l gal ALY 4 jal)

A sal) a0 A el gl (e (Uldaals ) ja) A5 jaall al gall dilisal) daliall il lasall § byl e J gaaall o
bl Jealaall Gl LeIBa a ol L i ol A 5 o) ) gl (85 555l (5 gadl aayl) cildane 3y sk (e cdy ) sl
(Emberger, 1955) 4z sl Jalre (3-8 5 Lualia s &l )all a8l ga Coiat Ay @l 15 (A jaal) s ) sl

Q2=

2000P

M2Z2— m?2

™

0l s

@Al y 51 oall (g ohall daladll Q2%

adlialls 4 il jUae) 4uaS Py

Al s jaY el cila ol ekl lleil) Ja sie « My
Al Hed o Y s el el el Sl das s «my
Al SRl Gan Q2 ad DA (e Al Hall a8l ge Caial o
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{Q2} <20 & << 13 : Hyper arid s <ils -1

.20-30 O {Q2} 4ed il 1A - Arid <ils -2

.30 - 500% {Q2} 4ad S 13 : Semi arid <l 434 -3

.50 -90 o {Q2} A cilS 1Y) :Semi humid b 40l -4

.90 - 185 U {Q2} 4w S 13):Humid <k -5

{Q2} > 185 4ad <uilS 13) :Super humid 2> b, -6
Dl Aalaie cas (45-0) Gerd) Gn g Ais s paall a8l sall e 48 sie A 5 il Curad 1A il Sl 5 Sl ol -
Ao 0 A palall & gl A alall Al A il o gle silae 3 LilasS 5 LSS culla 5 50
Mechanical analysis of soil 4l GSulSuall Julanll -
(o0 % - <l % - (2l %) Soil structure &l S i -1
Soil texture 4 3 o) 58 -2
Aa sl 5 A Al (5l 4GS s e A8y 5l o3 1o se as ¢ e g pued) A8l Lgal 8 aanis A il € Al o o
ol o Gli Y A dle (§laall 8IS (0 5SE e Aol 8 celall g A il G i s 2o 23 ma G (B ey el
e Byl A o e /e Bel ) a5 paell 7 )0 285 g seallt Sl Slpal) s ST 5 G Bl 5 e ae
.(Bouyoucos, 1962; Day, 1956; FAO, 1974)
s el g e 2ay Al el SN 22555 el At st Lgal) Talial 5 g Al e 33082 4 my 1) 560 8 225
r AU Clall oty sl liwde o o eyl s ) padlda joy by 36l 58l momaisale oty ((lall du saa

100 x GlEs 4 ey danaall jia syl 3e) 3 -100 = d‘,)ﬂ‘\_\)fmﬂ Al

EREREE

grY dasadl g Bel - -
lOOXUb“"’L“J’U | a5 ) 350 8 :uMM)m‘w‘

Al i 05

(Ol 4 iall Al 4 Ja Hl1 4 giall daill) 100 = caliall 4 gl 4l

Sl paas ddy ol g8l o pai o ) bl 3 g ol 8 av sy Golall g bl g Joa )l e JST A gl ol 3 paat a g
(22006 = 2) da I ¢ (2= 0.002 - 0.06) 2Ll <as 0,002 <ula
Chemical analysis of soil 4 _all el Jladll

PH-meter Jles plasiuly -4 8l PH (uld

Electrical conductivity-meter 2beSll Joa il Slea aladinly :(an /) salie) EC 4l joSI 400U L8

Calcimeter DSl Jlea aladiuls CaCo3 Al o sunallI il g 81 2 giall Al & 438 :Caco3 pseed Sl i S

e 2adiny o Turin (s 48 by o sanl sl oy S0 Al o Jall a5 40 ) 8 (Jaall) Ay samal) S0l 50
o s S AaS (M aliiaad 54 1 Jlas (8 (052 S0) aandl 50 Y 4 e 530 @ gl sll e g K00 A uaS Ak jra o A8y Ll o2a
Lo sl O iy Jall s ot i 4 1 8 (g smmall (5 S (g small amndll A s 50 WO A DU o 5l
Y% 58 s st Jaall 8 (052 S andll A
Glas S et ol dom geall aad Al sy (80 ol sl il s S0 J s dae (e 3230 ) A0Sy 48 sl o2 840 il Jala
Jall analdy giall dil) Clen oy (L e gele) Aol (gagoall by 58 J s dae Al 5 andll 30T e 305 31 4 50l 5l
(b LS (g sanl) aadl)
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20> {Q2} o8 <l 131 : Hyper arid las Gils -1

0% — _ﬁl__—"lz}"li._?_._qg% X 100 O {Q2} 4ed <ilS 1) Arid Cils -2

W 4 S 1Y) Semi arid <l 4l -3

90- 50 o {Q2} 4ed S 1)) :Semi humid <l 40 -4

185 -90 o2 {Q2} 4ed cilS 13:Humid k) -5

. 185 < {Q2} 4 2ulS 1) :Super humid laa b -6

Dsdall Ll Adkaie s (45-0) Gend) (o A s p2all adl sall (0 300 sl &y 5 Dl Coran A il SlaS 5 Sl Jalal) -
Ao 53 el gl el Ayl /A 5 o sle bia 3 Lol LSilSa ctlla
Mechanical analysis of soil 4l (SlSaall Julaill -
% X paill 4 il dill = 94 Juall . ke 94) Soil structure &) s 53 -1
Soil texture 4l ) 58 -2
a0 s g el Aan o 45l (slaa A8ES (i e A3 plal) o3a Taae o sy ¢ yla g el AR yhay Ll 58 3o g 4 il S 5 Al 2
oSl laal oy g a5 e e el o Culi Y Ale alaall AAUS () S Al 8 colall 5 45l (g Apma s die 20aa
(Bouyoucos, 1962; Day, 1956; FAO, 1974) 4use sy dx )3 3ic il 3¢l 8 aad jia g gl )3 85 o5 jralld
() s 3385 a5 (el 5 e o Blil) B A 355 5 ol i 203 L) il 5 3o s 530 (3380 4 2a VY1 50l 32353
(IS Cloal) 2y s Clall b s de o Ao Wil g5 ) all da jay sleiy e ) il maai sale o

(V.nn). 0.014

N %= X 100
w

Gliin a4 ol sl Caieat Catie ) Taliad G il )58 aaay cpalall g bl s Jra e JS ey siall sl 3303 g

A lay Zlaal) ) Gany ypeadil Aale g3 1 Jgiad)

s (ala il (PPM) sainl)
20 < 20 — 11 11> cig )
15< 1538 8> s i)
150 < 150 « 100 100 > o gl g
1.0< 0.1 0.5 0.5 > Eg
0.5< 0.5« 0.2 0.2> ouladl)
4.0 < 4.0 2.1 2.0> Haal)
20< 20« 1.0 1.0 > Jeiaial)
1.0< 1.0 05 0.5> Qs
2< 21 1> o4 guanl) 3alal)

FAO. (1980): Soltanpour. (1977); Martens and Lindsay. (1990); Johnson and Fixen (1990); Soil and Plant Analysis
Council (1992); Matar et al. (1988).
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Ayl 2B ga gl )2 Jsand)

(#) LY Bl
730 duhll &igay dlana
1450 LS i & gay ddana
1200 Lliasa 3 ma

(s 33 B gall 2 el g SulSal Ja
B e b Lol LG a5 ghal) L it ¢(ams 45-0) Gand) s Bl pall 8150 (g0 Al s &y e Conan
Aoy 30 dalall G gall Aalal) Al -
A Al ilal) Judadl
a0 b e suel) Aand) 5o 4 il (lae ABUS (8 e ARy yhall 038 Tase o sy a5 el Al sy Lol 8 aani s 4 il S i A 3 o
M sl el 5l 8l g o SlSaal) il il S s g oLl A i)y e o i 3ma
g paal) @l gall 4 5ill 0l g8 3 Jgand
Uy ety sl ]

Al g8 Euliia Cua 4 i) ol 98 Ciniial A yal) ddlaia
Texture class 0 bl % cykal) % Jall (0-45cm (aandl)
4 30 48 22 dphl) &gay Al
4 18 56 26 N
A 20 50 30 Llidua § e

FsSoped) alsall (il Gifia e 2oVl Al ) yass

Lplll asae
Lt judlaaan

1 : Tan * ‘
e s

) il e A ol 8l ge o il SOl il geils S o Al sassl) Jolatl

%K  Pgud %N CaCo3%  dugas 33l EC pH el

gl mg/kg s % ms/cm (cm 45-0 3axll)
815 6.2 0.69 30.52 1.38 0.342 7.898 Akl & gay ddasa

314.5 9 0.04 12.194 0.8 533 7.757 L s & gay ddasa
402 737 0.005 37.016 0.1 0.1708  8.099 Llisua 5 ma
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sl Al ad) gal AALiall 4l yal)
a8 5a JS a2 cn 5 paall Bl sall “Q2%Asn yual Jabas o a3 G 3 5S2all A yall (3halie (s Aaliall ilplanall crdlia)
A2l Al gl Gl Gea
e gise JSI Qalall Alie gull Gl Zalial) sl 8 L) llin o s aal Jabaa s aliall cililal) Cain il o jelal

.&m &5 (a8 Lo (ol 254.5) (5 ke Jshaa Jans siay Cilal Al sudl BRI 8 Al W o g s i el 52l ) 5o

Lo sy el s Al sall Gl 3 Llisia s e ad ge Wl (ke 859) (5 ke Jshaa daws siag ada ) Alia gl Gidall AL
) &5l 5 ) all A )2 sy (0AS) Adllaall el (5 jraall 5 (calaall 3 ) jadl da j0 o sie Gl a3 ¢(ale 350.2) (5 ke J shas
A Al 385 IS
273 + Ay siall 5l yall da jo = dlladll 5 )] jall da o
idana b de 5 el Gl all e LS ¢ i) saill Cir ) (saf Laa Wlitin 5 pma aBise b Ciall 8 ) jad) L) GlaaY il
e 38 Apbll adse o il < jelal 28y AaliiYl s gail) (3 T Lae Ay sha )1 1 sy g bl (ial ) LA (g Lle
Jale ) lld (5 g 8 5 mitin dgn yaal Jalas lie a3l (ge o2l o Aaliaal gaill julas o (o Lliasa s ja s Ue s g2l 5
il 3 g lld 38053 355 (Evans, 2000) <lall st Jea Galiail L5 5 geall (S il Jane alisily 3l 53 5354
¢«(Cabrera, 2002; Gammon & McFadden, 1979; Fuchs, 1994; Hanan & Grueber, 1987; Raviv et al., 1993)
By Laliiy) e il 8 Jseal) e i 5 AT dalse i Lail y comd 3 5ll o sada (3 e il 0 Lalii] (3las e
Gae 5 eyl Jaaiy oD A1) sl CuS il 5 Lagin La ALl 5 aadall g eV o (381 5i0) A 0 Lgta Jal se 322 el elalal) (5 e
sailly padall maney A3 (8 aaall g Jea¥) (V) Q5 O 2 smars Al Cag Il s 1 aall @ sall 5 4 il Bae g Aed )3 o
(0 g5 53 sl e 355l 5,08 ) Al Al pal) 5 58 (Dhivya, 2014) sadl 8 aadall s Jea¥) e IS 59 el s
A gliie i o saill e g5 ) ALYl (Rudal) & san Adana b ae 254.5) daidial) jUaeY) il ana Leleat Cua e il
) (sl A il 5085 5 ol (po Ay il Aenca®s Lo 8y (3 Lol 1559 qanli il Cpplall 5 sl 5 3l (30 Lo s Cam (50 Ly Lo
(FAO, 1974) 4 5l 45 siall 40102l jualially il

Aol ) 281 gl Al gd) (3ol shall g AL ilidanal) 4 g2l

; . 4o b gia Ao 2 b gia ALl jdigal)
(ALia gall (Bl ﬁ:“"i Rl fad - Ssal skl sl d’”‘:ﬁf“
Bio-climate class "Q“; A= (eM-m) Odlls OAlls ¢ )
K K = dsal
s 25.58 34.6 304.9 270.3 254.5 dphll & gay dasa
ol 4 36.65 2.98 304.58 271.4 350.2 LS o & gay ddasa
b)) 94.58 31.8 301.6 269.8 859 Llda b e

:2020-2019 (oabad 0 il i all illans gia paai g il o 1hin g pdal) dpliad) il i gal)
(38)) Sla oY) aae Ja gia -

() B Sl ki Jaw i -

(o) o 3 Bl Jsha daw i -

(22) g ) Glall ld Lo i -

Lol aae Jaus gia -
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(8 8) At 1) Gl e A 3 i) 80 2ae Jaw gia -

() GBld) e Al 4 il o Y1 J sk Jas sia -

(o) g AV D8 s e -

(e ) s pud) dae Jaw gia -

:J sl ol g sanall 4 yo

(03) Dsallae - ]

(p) sl sk -2

()l Hlké -3

Gl Sa 3 X 2l (e Cia 2x J swal 4 X8l 50 3 A el Craa Cun difiall adadll arana (385 4y el Creana 1 Slas ) Jilal
Jiaill el 5o a5l (ANOVA) cobitl) dalas HLid) 38 g il lad a3 g o(aadase e caiall) aaliaga g9 ¢ pSallh al j2 10 X
Y% 95 A& (5 siue 2ic Cillaws siall A3 i s (5 sina (38 Jil Clus 5 12(Genstate) (Slasy!

¥ Y (P @ELU!

:Avalanch Giall 5 yail) galll b Jua¥l g ad gall Joli S Yl
Avalanch diiall 5 yadl) gail) b oY) g adgall Jolii i 5 Jgand)

it pd) 33 Ja gla d\,h}au{ln g Al kb Ja gia &Jé‘itam.hup S i
(OMa ) () £ (= €A D
10.33b g7° 1.5 7.67 R. Damascena

433 68" 0.62¢ 5¢ R. centifolia
19¢ 70b¢ 1.5° 7 R.canina 3;
11.33« 47.67% 0.5° 5¢ R. Indica *
30.34 0.35 3 prha & Cilal)
9.67% 74.67° 1.33% 7 R. Damascena
42 53.67¢ 0.5° 4.67° R. Centifolia
14¢ 63.33¢ 1.1° 5¢ R.canina j
9be 34.27° 0.5° 4.33¢ R. Indica -
27.43 0.3 3 prha & Cilal)
10.330« 44.33¢ 0.6 5.33b¢ R. Damascena
4.332 35.5¢ 0.5° 4¢ R. Centifolia JS
12 41.67< 0.5¢ 5¢ R.canina gi
8.67° 34.17° 0.47¢ 3.67¢ R. Indica e |
25.65 0.3 2.5 prlas 8 Lilaal)
1.416 5.099 0.222 1.068 Js<¥ L.S.D
1.226 4.416 0.192 0.925 dahid) .S.D
2.453 8.832 0.385 1.851 Jeldll L.S.D

2020 -2019 (oebad dalidy) cldan gia G & sina (398 2925 pae M) Agaldiall Sga ) judd
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dplall dasa & N il e (8587 <7.67) g 8l 22e Law sias R canina s R .damascena. sha¥) 6 i (5) Jsaall 8 gl o
s R .damascena 355 35 «Jspa¥) i S g b (7) ¢4l 20 hassiey R, damascena 3= G585 We ju ddana 8 Laiy
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L as a5y A jlie a5 515 4y sumall 82Lall (pa il (5 g L)) 3 3 g Ly ) 5 e 3 4y o 43l (e 87) £ 1 U5
s s ALV 5 Ay 5 il (mlealy i s ) 0 sSE (g )5 mn g3V i (558 el (g punall saill andi Lea Llidia b yaa
alusil 5Ly 51 @lld (5 jay 85 candall LSSy Al ¢ 81 dae 8 i deal) of LSl 6315 (2001) Webster e <lla il 55 38
B el R centifolia Ja¥) Ol WaaY Wiy «(Guo ef al., 2009) il suanll culall g 1) ge Uy sl 5 s o el
e A bl e o (Ran o sl e (Glam 4.33 4 ¢4.33) Lhdia 3 s Le ju g dudal) adl s (8 il jull (0 220
Aol )l adl o (b o saalisall 5 ) shas gl (5 paie e o il (5 siaa Gl ) Adlisall de ) ) 3l a8 e b bl e AlSl) Gl )
L saly 55 Lase 5 Wsha ) sdall pad sy Jilly il ) GB1ysY1 (oo L0300 o) pall JUEN 3 1S 1550 (laase G Adliaal
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Abstract

The research have been implemented in field in Qudsaya area in Rif Damascus (Syria) during the
2018/2019 season to study the impact of water stress on growth and production some of forage plants, and
the experiment included the planting seeds of study species which already have been testing the germination
and vigor of it on lines in yards or planters in four repeater, every one of them have three levels (75 %, 50%,

.25%, with control 100%) of field capacity, to examine the four study forage species response which are:
Hordeum murinum L., Avena fatua L, Sorghum halepense L. and Oryzopsis miliacea L. The experiment
has been implemented by Randomized Completely Block Design (RCBD) .The results showed that the
Hordeum murinum was the moral superiority in the most of the indicators which were studied, that reaching
the highest value of length (70.19 cm), maturity date (142.25 day), wet and dry weight (16.84, 8.04
g) respectively, wet and dry forage productivity (1484.38, 487.78 g/m?) respectively .while the Sorghum
halepense was registered the highest value of germination date (14.25 day). Regarding the impact of water
stress levels, the control trait was surpassed the other traits, and registered the highest values in all indicators
studied , and the values of averages have decreased gradually in all indicators with a low level of stress from
control to 75 - 50% to get to the bottom of it in 25% trait of field capacity, also the interaction between the
studied species and the water stress levels cause a moral impact in all indicators studied.

Keywords: Water Stress, Growth trait, Forage production, Forage plants.
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Abstract

This research was carried out during 2016-2017. It aimed to study the effect of protection on the plant
communities structure and some indicators of plant diversity in Bsendiana site (Jableh - Lattakia). Six
locations were studied, three of them were protected while the other three were not. A botanical survey was
conducted in the studied area using the Line Intercept method. That method showed that the dominant plant .
community at the protected area was ‘’Pinetum brutaie”, where the importance value was 103.52, while the
dominant plant community at the non-protected sites was ‘’Quercetum calliprini” , where the importance
value was 85.42 and the plant community in the wohle region was of both species ‘’Pineto( brutaie) -
Quercum calliprini”, where the importance value was close for both of species. The results showed that
the species richness was good in the studied area, where the total number of species was 85, 71of them
were at the protected area, 65 at the non- protected area and 51 of them were common between the two
areas. Sorenson similarity index was %75. The statistical analysis of the vegetation covers and density
indicated also significant differences between the two areas. Also, the statistical analysis indicated ignificant
differences for the importance value between the first five species which got the highest importance value.
The results showed a high richness, especially at the families level (41 families) , which representes% 32 of
the total number for Syria’s plant families.. The most represented families were, Rosaceae and Asteraceae,
with 10 and 8 species, respectively.

Keywords: Plant communities, Biodiversity, Importance value, Bsendiana site/ Jableh/ Lattakia.
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4.00 1 5
1.00 1 6
6 Total
Kruskal 4silas) JLid) b - 6 Jgaall
Wails Test
Test Statistics (a, b)
Simp
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2.07 Jibadl) ) ¢ 51 dpnsi il Ly i) (5 siase e a5 e Ja 138 501,08 ((eminll (RS Galiad) Y g ) 5Y)
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il & dadd Apalail g Ay Al @3 g1l e Wil gialy < juad (Fagacae) 4l diall 5 dpdall 5 400300 ey <l
*s Quercus infectoria =35 cerris subsb. Quercus pseudocerris 3 4xi s « Quercus calliprinu g3\l
(2000 « s 2002 ) Alaus siall Lal L pail Jics 2 1 591 (0

Aahaia 853 ga gal) Asiliil) Jileadll 438 Craia Laiy cdadd (e 3 e Rubiaceae 458l s Oleaceae 4w siy ) dluadll (0 JS & gial
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sai e ae by Al 3 ) jall cila 5o 3 ylaall Y shgll Jama g1 () 3) ¢(dadall g1 590 olad Lapl) Al o il 5 dlaally
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Abstract

The tolerance of one-year seedling of Pinus brutia for some levels of salt stress in irrigation water (4-6-8-10
ds.m™) was studied for a period of six months. Some morphological and physiological response indicators
were studied in the studied seedlings against different levels of salinity compared to the blank which was
irrigated with tap water. The results showed the tolerance of pine seedling against irrigation water with the .
electrical conductivity of (4 ds /m), as no significant differences appeared in the studied indicators except for
the number of leaves affected during the last month of the experiment. Differences began to appear at higher
levels of salinity, and significant differences appeared clearly in the treatment with electrical conductivity
(8 ds /m) and (10 ds / m). the salininity response in the seedlings was represented by low growth rate in the
stem, lower number of branches and leaves in the seedlings. As well as the reduction of chlorophyll content
in leaves. Root dry and fresh weight relatively increased in the seedlings by the higher salinity levels. All
indicators were more affected by increasing the stress period and salinity level.

Key words: Salinity, Seedling, Growth, Stress, Pinus brutia.
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il s (sl s adall A cliay sl 8 aadt s W da i giall a1 sl laly (m ey 8 LEAY) il )
Uik e o siall e & @ o 5 0le duamil ) o) gall sy gicall Jue Jiedudall e clamdl ) délaa) dsal)
5 e e plaall s Aplall sl 5 A sSle il plad LS A puleaBY) Aadiall e 3 e a5 ey (5 sall g sl L
.(Tolunay et al., 2008; Kizilarslan and Sevg, 2013; Croitoru and Liagre 2013) 4o )l Aesill 8 La )50

Pinus brutia Ten. ssp. :(g) 3 <ad) Sla i gl (e 05855 ¢ Pinaceae 4o siall iduail) ) (Sl s giall oy
brutia, Pinus brutia Ten. ssp. eldarica (Medw.) Nahal., Pinus brutia Ten. ssp. pithyusa (Stevenson) Nahal,

.(Pinus brutia Ten. ssp. stankewiczii (Sukaczew

((Sbal) G5y A )l P brutia Ten ssp brutia g 53 <ad Jada s

P. brutia Ten. var. agrophiotii Papaj., P. brutia Ten. var. pyramidalis Selik., P. brutia Ten. var. densifolia
Yalt. and Boydak., P. brutia Ten. var. pendulifolia Frankis. (Schiller, 2000).

oy suall da gl Jeaill Asie 155 «(Spencer, 2001) 4z stall 5 Aallall oyl 5 Caliall L g5l o suall Jasdy
semperirens Pinus eldarica, Pinus halepensis, Pinus nigra, Pinus strobus, Cupressus ) =ax¥) a2l 5l g
.(McFarland et al., 2014) <l &= 5 (ds/m 6-8) 5 - slaad (ds/m 3-4) s~

ALy i 51 il (pml 320 Lot (i) a8 i S8 ) e gy O (8 gt ilee (6335 o (1S
i S8l il il bl slea D (ol il oiin Jhad Al 3 Aia ye B 8 Gl il de ) 3 el clatiaall el
Jal ol aaf aafds el 3233 (Darwish ez al., 2009) Aa skally 3 35l Gyl 8 L ¥ 5 e sail) Adlee Lo (yaniay
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0= 6.5% s> (e daslall 55 dua adlad) 3dalie (e el (8 Sl xdal) LY (s e A g sl Al
g a5 (e 2 Lan l iy Ay gyl oual )91 Aalisa ala 335 Adla) a5 480a) i) 8 Lo ¥ adlal) 3 acal Y
G gl dalla e b () A el (el SV e g LSS (05406 0.25-0.50 J iy G A slalls alga
i) satd Aaliaall Ja jall 84 gn g€l il beall 5 da o5 3uill Cailla gl adama 8 oalall slgal) Hi55 =~ Y1 S0 5
(FAO, 2000) s—ill 51 Jal ) Loy ¥
ol Al Las Gl 52l g b At il () Aisna Cag b Jda (8 e padl) ldes (9335 O Sy pian) G uia
Clalga D Gl il o3a A (e Al 53 A ald Ay 8 Gl -l de) 3 bty i dlinall el alall Al 5 A 5l g0 3l
sl all 8 535 e e Bl s As shally s yAall oyl 8 e V5 gyl Al L (yanimy Aa il (pul il liald ediliadl)
1 g cdn slall (g ) s sitall ol e Jaad J e AlS il 53 aa g0 Y 450 V) A lall dliaall A gl g ) s3Y) Jad J g
Ailine il sie pa (e il Gl e Jandda o glad A jall oda <y el (gl o silall Jla Y AalaiiY) g Al Apaadl
A bl (s

455 o g Condi 2l ge
A all g Ll o s el L ) 5 a1 g sl Bl 8 yans ¢ gaill B il Gl & LSS0 (6 1Al Balal)
Ahla o (5 5ad 38D A (cm 25%35) ol (sl (e ST 8 L) ) e 5 (38 5 (el s3a ¢ 3L 25 com 14
(L1 T) iy Jea 1 5 (5 sl Slasiall 5 Gl 5l (e 0 ST A )
2 Al Jdlatll Y Al el il dasls ASwal) b del )0 A Jidie (8 A lia ) il 26 rEiag) 1dl abga
2019 ale Aialall A ddne ] ) 3 dalall & sl dalall Aed) 38 je e O slxilly 5 el 5l dmala AN i
ds/m (4-6-8-10) A skall (e Sl siasa 4 aladi s A s el ol yall e alall slga¥) b o malal) dgay) cdlalas
Ay slhad) Aa glall il g s 3bail A U A a L) Jalladl) <y Tl g A alall ol sally (550 5 a8l A Lelas ) Adls)
Ay slhaall A0 5eSH ALY (5 gail g 5 1 olae 8 NaCl p s sall 1) 5l mle (40 2380 o 35 A8laly
Sl asant dale oba gl 5 (W1 AN ciliaa g e sl (5 e Gul ) gsead Baa e Sy () cillee <y
5 e Apalad) ol ally A4l aal) e )y e b33 aall 5 € il U5 A adlall ol sally (550 JaSiasl 5 epal yall 8 danuall Eysaa Caial
Aiall el Ay glase Ay JS (8 oball A (5585 Gy (53l g sanall Jsn 538 iall 236N Jasid el dsaal
((Chaudhary and Ghosh, 2019) s dliall Laudl Gl (5 ya cAgliad) dad) Gilusa
(3) G5 alad) gV B lalae Cuinh g A Lol A g fiall e Undll A8y ylay 4yl o aalan sdbill) Joplat g 4y i) ampanas
3 X O adlas 5) (el e 105 doaill b Aaadiasall ul yall dre gl a3 Se JS Ll 52 (7) s dlelas JST ) 5%
(g s 1T X oSl 2 7 X @l 5
6 siman 2ie LSD (5 s-ima (34 A1 s s (ANOVA) o=l Jalad e Talaie) ciled j 8l e J saanll any il calld
IBM SPSS Statics 21 geali s alaiuly A laall cle) 1401 0,05 5 dial) sl &1 0.01 A sine
sdasdl) g dgle ) sl ja)
Sl sleal) Capal LaS g hall £ sanally ) il pde el e e (550 ISl Ly s il 5 (5o ) illee oy
e 0 ALl U (W) dadal) Cadpal Guga (yiady e gl 4 e JS1E (4) Jrae (NPK: 20-20-20) ) s-ial)
Aol e (N el Ay 8 Al Aadall Cadpal 5 L) (ol ) J&5 S8
ol Al o 33 salad) il AN g Al Al &l piga -
vianat Uy el A g paall Gulall e A sl 3uil) 5 am o158 sl el (e 20 il (55
Al Al Al Al im Ay i) edans (ge 10 A il J sk G Cam sl A Jgha -
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A JS e Y e

A dsgéébfi\ KX

e Blaallsle je pedloban JS e (ul e IS 2 B8 A (a1 g i) g (s 2l £ gmannal) (e JS iladl g quda 1) 030 -
o a1 s are Glacal ot e i el ) shally B damal) g il a3l s ) e Hiall il s g 3all g sandll
A8l (ul 52l (5 il (5l g sanall (e ISl ) (o) (s Ay by 5050 30 Ay sha il o s 25 Gl
ol da o ol ot ahaiuly sl s 38 )5 ST 8 Al o) 3a ) o g Glall ) s Galls coubsa () e
005 Gl el e L 72 3041 270

.(Sudhakar ef al., 2016) A& kb Cauny ) sadll a5 GadAinl o 1 G (B AN i) 6 gina -

ALBLLY g g L
1wl A sk A Latal) cdlalaal) il
$sna 1 gl e ol 3 s ol (3 (EC 4 ds/m) =S i) e G slall s ol s sinal) Gl 2 o il &y g il
Sl sine (el 8 gl s Apatl e oY) el JNA GBI sae A e sl )y AAIS b
10)5 (ds/m 8) =L <)) Jsasill I3 Dy B hbabaall o el 5 S 4y sinall L85 il & yglag ¢ oY) da Ll
sl (e (ds/m
gl 5 ¢ aY) e i) el ul A el el JSA €5 B dald) cdlabaall (s sima 53yl ol (1) dsaall A s
il g il lag s By D cdbabaall (8 4 aill e (Y dal pall I alall slga ) Jaady gail) Japil A da gl ul sl
o I3 sy peal 5 JE Ay sl 8 5 ) gl LS ) 1 gl DA (5 ) o siaall (ol e (8 gl b Ay sind)
msisall el y e b gl il (mladl Jsa (Sadeghi ef al., 2007) 4l o 55 e G481 55 gl o2 g a1 il
bl Slead A el 55

ATl gl B (g mslall (ul £ Jsh b alal) gl cdlalaa G T g

Gl Jsbo
6 e 5 gl 4 gl 3 gl 2 g 1.4 (cm)

Lalaal)
23.20° 21.81° 20.46" 19.02° 17.62° 15.51° (A) »la
2227 20.94% 19.64 18.26" 16.92° 15.20° B (ds/m 4)
21.81"  20.50®  19.23% 17.88" 16.56 14.89° C (ds/m 6)
18.56" 17.88" 17.19% 16.74° 16.21° 14.42° D (ds/m 8)
17.86° 17.45° 16.78" 16.17* 15.86" 14.11° E (ds/m 10)

3.63 3.63 3.63 3.63 3.63 3.63 LSD

L(0.05) 4 sina 5 giana 2o U ina CAAT Y Ll G a) Jand (A a0 glf 3 gandl b adil) *
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s £ 08 o g o L dalal) clalaal) Sl

el s sina IS O B gtilabaall (3 530 ol g i) sinall Gl e B e 139 2ae of oD (2 Jsaall) DDA
Asadl g a1 el A B Allaall (3 3 i) (55 )

o o il g il alga )l Jh o yadl (pSay L e 81 dae g Gl adl et alall Slgadl jlaall 5V ey
L ) LS ey uad) 4B 350l 50 e Sy L 4003801 aliadl g o Lall il Galoaial 5 (LpSAl) et 5 L)
.@}m Glaleadl (e aganll o o) g2 aSaiy Clay 5V e apaell ey il ilaaia (S8 ) g dpianal) palindl (el
Sl e o e s S sirad) 3085 pa il Ao 5 peall oLl i e (5 simall G G () Adlia) A o5 50l
L5 N A3 Al 5 s S0 0yl ) 55 o pumll el ee 8 Ll 550 5 il panall ) Lglil iy
3 5 SU ) ) (525 Lan Gl S (3010 5 A shall o LaS e gl g granall (b seail) Ay Apnlisy)
O A g sl LS glll 5 il yaall L) o ) sl 3 gl b iy 085 (Darwish ef al., 2009) 43l
bl 8 ale al) o 65

ool e b g —mdl) ¢ s aadl g wi paladsl Jsa (Sadeghi ef al., 2007) 4=l) J—asi La a8 51 12
ol ¢ 4 (Townsend and Kwolek, 1987) 4l d—asi Lay  —aldl slgadl i ol 55 ) o siall
.P. strobiformis, P. aristata, P. parviflora, P. resinosa, and P. sylvestris g)sY)

(A9 siall pul £ B e A ae B el dgay) cBlalaa il 2 Jgaad)

gAY Je
6 L) 5 4 el 3 2 ) 1 e Al
14.1° 11.6* 10.9° 9.10° 8.21% 8.1% (A) »la
13.91° 11.12° 9.71° 9? 8.11% 8? B (ds/m 4)
13.87% 10.87% 9.52° 8.9% 8.09% 7.9% C (ds/m 6)
10.81% 9.21° 8.92% 8.8% 8.32% 7.2% D (ds/m 8)
10.01° 9.21° 8.91% 8.7% 8.21% 7.1% E (ds/m 10)
3.63 3.63 3.63 3.63 3.63 3.63 LSD

(0.05) Lgina (5 sinea die gina GRS Y L G a1 Jand 3 anl gl 3 gand) , adl) *

e JS A @)Y dae B datall colalaal) il

I 31 dre 5 (sl s piall Gl e 8 31 de 6 alall slgadll maml ) 531 (3 Jsiall) o
O B a2l ISR G311 ave (8 A giaall (3558l i yela s o saidll YY) el (e Teay By D cidladbaal) (4 (g 53
Ll A ke B A kebaal) 8 3531 aae 8 A aum) i sine (3558 gl ol Laiss C A Lelaal

BPENI VEN PR vV SN S sy & Abay) Jame 2 s LS
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(3ot ssiall gl 2 gé Aoyl s ‘é&@.\.dl Agay) clalea il 3 Jgaadl
Glos¥) s

6 g 5 sgdd 4 il 3 2 g 1 gsd) g
Alalaall

280.12*  251.11*  220.41° 192.30° 176.43*  150.31° (A) »L&

27437%  242.32%  21221° 187.14® 167.63*  146.1° B (ds/m4)
229.70°  205.91° 180.74°  165.12° 157.69* 14523*  C (ds/m 6)
145.71°  142.67° 137.12° 134.61° 123.63° 112.51°® D (ds/m 8)
92.23¢ 10929  110.13¢  113.16° 121.21° 109.23°>  E (ds/m 10)

24.22 24.22 24.22 24.22 24.22 24.22 LSD

(0.05) Lgina (5 sinea die U gina GRS Y L i a1 Jand 3 anl gl 3 gand) b adl) *

e2)) 58l o2 gl il A1 geda s Bl sY) Anuil (8 510 5 o g3 seall L gl 2S5 U (351 288 A i 80l ) 2 g
Ll g saadl 8 e s S gl Blas o gy 8 -OLad il e 31 ) Al diadUl doal el 8 aludl 5390
J52Y) (aen 5 (ABA) dhosa¥) Giaen 281 i o LaS «3 5 )5S (a5 simall i) UL 5 g it g sanall ()
O e gl e Db (315 581 (8 aall ) sela g e g oIS v Jan & ) (5352 (CK) S siadl 5 (TAA) (AR
Albacete et al.,) 3sY) Jaii) () 5355 A mlil) e 8K LS ) jay La a9 geall o jall a8 5l A dags sl
) sl A ) 31 il G LS 32 gaall s giall 35 4 (Tevinsh and Tillberg, 1995) 4=l Ll La 138 5 (2008
.(David and Nilsen, 2000) il &asis yall aail) a8l oo 8 G5 5¥) @l ol Ao Blu 1530 5510 5 2 530 guall
Cagidty alall dlea V) de sleal A8 1) sV () SN g o gn saall o) 55 58l () B (S aS) s s 28
Coiatl Al Gl 53l (2 Gl sY) dre 3 dasall) (aladsy) jliiel (Sa LeS Aslall A i) B Hshall 8ol aS)
(Townsend and Kwolek, 1987) 4=l Joa i La (341 gy 13a 5 (Ruiz-Séanchez et al., 2000) z) G2 b (e slall (jlag
P. strobus, P. banksiana, P. cembra, P. peuce, and P. densiflora, p. strobiformis, P. aristata, &) Y el e P
. P. parviflora, P. resinosa, and P. sylvestris

1 oha)) £ gaaall cilall g b )l ¢l (B daldal) cdlalaal) il

OS Al G gyl Gul_all (53 g senall Galadl s a1 (0 (B ealadl alea ) lbae il (5) 5 (4) sl o
) (s ms sl Gilallg Cala U 5 sll (8 A 834 Alaia¥) o pela Cum [ gdall (55800 8 (5 st il A8S O lalaall
Jom 53 Lo (385 138 5 Sl iV 83 55 s8mdl (6 e pmdl anns 535 2 800 LAY a5l 5 ol 3501 (8 ansl
Aaslall il e Ao b g3 saill 2L 3l J s Pinus pinea L o<l i siall osl 2 8 (Khaldi et al., 2011) )
181 (B ALY el o s B Aalal) dlgal) cblalaa U

BRT PN UNFAPISE PRt ISP pER BV yS PR N JSPYE BT FEFSCORP RPN W I PR JUL PP LY (GRS PYEN 1) puee
C Alabaall 8 (ol el (315l (8 Jd sy IS (e (o primall A 5 eg sima S8 S 5ISH (e 1y sY) (5 5ina (8 B Aalaal
il e J5Y) el Mie (g sima S B 5 D codlalaall 3 a8 5 oy jatl (e a1 el (g 212l
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(B3 nsiall gl £ il bl (sl A alall dgay) cilalaa 4 Jgaad)

QJsh
(g) <A

6 g 5 gdd 4 i) 3 e 2 g 1 )

ALalaal)
6.10° 5.72° 5.63a 5.58a 5.49° 5.47° (A) »la
. 6.34% 5.95° 5.86° 5.80° 5.71° 5.69° B (ds/m 4)
7.32% 6.86 6.76 6.70% 6.59° 6.56° C (ds/m 6)
7.63° 7.15 7.04° 6.98° 6.86" 6.84° D (ds/m 8)

8.11a 7.61° 7.49° 7.42° 7.30° 7.28° E (ds/m 10)

3.99 3.99 3.99 3.99 3.99 3.99 LSD

(0.01) Ligina (5 sina die ygina GRS Y L G a1 Jand 3l anl gl 3 gand) (3 al) *

(9 giall a8 gdat diladl ¢ gl B alal) slgay) cdllaa il L5 Jgaal)

Qs
(g) HY

6 g 5 gl 4 3 2 g 1 gsd)

A_Lalaalf
4.2 3.97° 3.91 3.87 3.79* 3,71 (A) @&

437 4.13 4.07* 4.02° 3.94% 3.86° B (ds/m4)
4.96" 4.68" 4.61° 4,57 4.47° 438  C(ds/m 6)
5.12° 4.84° 4.77° 4.72° 4.62° 453 D (ds/m 8)
5.46% 5.16° 5.08" 5.03 4.93 4.82*°  E (ds/m 10)

2.85 2.85 2.85 2.85 2.85 2.85 LSD

(0.01) Lgine (5 sinna die U gina CVAS Y Ll i a1 Jand S anl gl 3 ganl) (3 a8 *

D (B ila g S g all A5 @y b gaall il Jay S5 ) (315 (B g sISU (6 sina s A slall il gay
) men Jie U 5 IS 31al A dadle L e pa (3138 ) AELEYL 5 pmdll g sanall N Ll aiy el
(2014 « i) O 5 ) K ana Jay i ) (5050 Las (ABA)

a5 ) SIS Ly Jail sl g da bl ey Chlorophylase a5l s ) Jod sy 51K (5 sina (ald25) 35 ay 28 LS
il Apaliatial 3 UL 35 clall il 581 o) sl 8 JBaY) of LS (Lidon and Henriques, 1993)
sl Uy 158 ) IS0 5 0 g0 gl ) 925 w11 G LS el g o ganssiaeall 5 s SIS S5 ) 5l Ay S i 8 JAS
.(Mohammed, 2007) <S5 sl A siel ) gy ddbisall cilauall

Amino saea aS) 55 e Jiy Las auslill da glall 50 Jady Gy glall 4 e ) A0 50l ) e Jrend s sl G ) Ailia)
((Turban and Eris, 2005) Jué s 51U (53 S 35 levulinic acid
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Sl s gim ol e 3 gy IS Ja g L) (el 6331 ) (Zamani ef al., 2014) 4l Ja si La (381 53 e iliill o3 a
G._Ald\ JL_GAM u‘)a.d‘

6

4.4°
4.22°
3.61%
2.95
2.55°

1.14

5

4.35°
4.18?
3.57%
2.91°
2.52°

1.14

4 g

421°
4.04°
3.45%
2.82°
2.44°

1.14

3

3.97°
3.81°
3.26%
2.66°
2.30°

1.14

2 )

3.84°

3.69%
3.15%¢
2.57%
2.23¢

1.14

O aan 918 9 Ol L |

132

1 el

3.70°

3.55%
3.03%¢
2.48
2.15¢

1.14

s - 2023 (2) 16 Adlad) clill 4y jal) Alaal)

(o il @)l B Jd g sl s giaa B Alall dgal) clalaa il 6 Jgaad)

Sibg,slsh) (s gina
(mg/g)

-

L lalaal)
(A) KY-Y W
B (ds/m 4)
C (ds/m 6)
D (ds/m 8)
E (ds/m 10)

LSD

(0.01) &y sina (5 siana i |y gina CAVAT Y Ll i a1 Jand A aal gl 3 ganl) (A a8l *

(ol siall (il e (B da dlall Jasddie 501 obie (A (4 ds/m) AL seS) Al sal) Jliie) Sy -

(sl sall Jana sl 5 s 5 SIS a3y sY 5 sima 5385 b (35 ull g sinall ul e A shall ) il s -

A et al i (5 il g ganall 3 adie alall slea YU T80 QA 5l o siall ul ye (8 s vall g sanall IS -
sl Gladl s cada )l G 5 (A alad) slga ) COlalaal (5 5ina

g sanall saidiaisaly s (3lsY) dre (il 8 Syl s giall (el e A slall Alat W)y Jenl) il e Tl
) (10 ds/m) «(8 ds/m) «(6 ds/m) «(4 ds/m) <Hhoalaall 8 (3 ) V) 22 e (a 835) a5 il & sanall/5 )20l
LS 48,5280, 12 Aalld) aaloall (ol ye (8 31y 5Y) ane ae A jally il e 3855 9223 ¢145.71 229.70 <274.37
b oalani) Epaa wa ) sl alall slga ) (s st 3 3l Al E M alaall 8y shall Cada il Cilaldl 5 sl ala )
omadll g panall ol il alall o)

e s 38YL s Lde Janll (5 a3 il e Talaie |

(4-8 ds/m) Uil 1 dmssial) Aa slall <l ghalial) g ) 5o siaall (ul 2 del -

ol e A s paal) Al ¢ ) 55 Gl e Ed (4 ds/m) Al seSI) Adia sal) Lesd 5lati Y ) (g W oloaa aladiu -
Aalll o3p 2y Sl pail) il e

A bl g ol 5all (e 3 3 o)) iy LS

xdi pa 380 5 o A gal) lpall ol siaY T ydas g ) s siuall Gl ye Al 8 308 gl elsal) e BN A K] Al 5o -
(5 A LY e Al da glal b adie a g seal) o Al A glall ul Hall Jand Calisg a8 Alinal #aY) (e
o8 sl s b g el yigiane Jla 3 sall bl o aldic V1 A K] Al jall o2 a a1

o sall Gl adl oda Jand 8wl Alee 1 A jay dpalall by (g all o gheall Gl pe A A IS Al o -
Aalaiall ooyl
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Abstract

The research was carried out in ( Abu Jarash) farm at the Faculty of Agriculture at Damascus University
(Damascus, Syria) during 2019 in order to study some characteristics of the vegetative and root growth of
Acacia farnesiana Willd (germination, length, number of leaves, leaf area, wet weight of the root system,
wet weight of the whole Aerobic, root dry weight, aerial mass dry weight) under the influence of magnetic
treatment of irrigation water and seeds. The acacia plant samples were irrigated with magnetically treated .
water, as they were exposed to several levels of magnetic agitation whose values were 0.03, 0.06, and 0.09
Tesla. The seeds of the acacia plant samples were also exposed to the same levels of magnetic agitation to
which they were exposed to the irrigation water for different periods of time, amounting to 20, 40 and60
minutes for each treatment of the studied magnetic induction intensity coefficients. The results obtained
indicated a superiority in the germination percentage with clear significant differences, which amounted to
%63 when T2 treatment, which represents magnetically treated seeds of 0.06 Tesla and for a period of 20
minutes, irrigated with normal water. As for the wet weight of the aerobic mass and the dry weight of the air
mass, the treatment T1 which represents magnetically treated seeds outperformed the intensity 0.03 Tesla
for a period of 20 minutes and irrigated with normal water (8.34g). As for the average leaf area, the average
dry weight of the rootstock, and the average wet weight of the rootstock, T14, which was irrigated with
treated water, outperformed the intensity of 0.06 Tesla, and the seeds were treated with magnetic stimulation
of intensity 0.06 Tesla for 60 minutes. The values for each were 14.23 cm?, 6.8 g, and 2.9 g, respectively.
The T12 treatment, which was irrigated with magnetically treated water with magnetic stimulation of 0.09
Tesla intensity, for ordinary seeds (not subjected to magnetic stimulation) was superior to the characteristics
of the average plant height and the average number of leaves, as these values reached 14.22 cm and 23.22
leaves, respectively.

Keywords: Magnetic treatment of water and seeds , Acacia farnesiana Willd ,Germination, Seesds, Growth.
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ilee 1355 ¢(%45) o3 seall 35 530 Jslaa (e Jon 50 acnel gl ) Gl % eCaiSall ol 3l elall iy -
il

G G5 shiall slal) (e Jalhy el o gl o ke Juiny s JUELY) (590 @b -

5 odaall

el Jdall e a1 0 JLEia) (350 Al slay -

Al wsall paall Jinii o 5 ally 5351 W a5 GOV sl sL&A) i (N0.2) oSl mas g laay 3 pladll -
Al e 8 g S e (e

1098 g8} ks

BAUSCH &LOMB & s SPECTRONIC 21 e zliall ) siusil) 3

psdgall AU g Sem 20 48la) ae ml 250 4w o A Goso B igl O)s- 1

Ll il pesdelus aamitad &l 2 - 2

ml 50 G350 Y ml 5 Al Jdladl) Aol (aalall) cilial) ) ) (e 3312 3

letad) iy Jia ity alai 5 <y Sl mes Ja (.5 4l - 4

bt sla da 1548l - 5

Ol Ol s @82 10 Ui ey il pe ol Jslas e de 5 Adla) - 6

sl 882 Aasall Jsha o jagishs i Jlea o (abata¥l sl - 7

L Q) Pl 3 55 S 5 lial) Sl 8 Jalias) 5 canlad) o Jiniall Alalas aladind - 8

i Plaal) 43, 5k

aniall e 1S5l X Gadaily) Jslas ana

= . shus sdll
Lol

tp sl gl Al

;b WS Sherwood 4S_Jw Flame Photometer 410 el ishll Jdail) Sleas asanli sl 38

osise¥) il m 25 4l pe i i g 5 05 - |

Leand il Gagdels Caai il diall 2 ) - 2

Jima 200 ) ke (Ll 3e) 58 da a5 (0 (e (s ¥ lind) 2L 5ol 58 Jaai ccaglll Slgad bl sl slac) -3
il Al a8 g5 sl aladi iy iniall s gy LeiUlie Jan s (A5l (e bl @l ALl 158250100 e (A
el A LG 381l Jlaa dae Y ardind ) iaial) il sl cdole

V80200 (lAU100 slo s wlill puall e adasia 22y ell) Slea o z81 )l 3 8- 4
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Lot el Jsaa) e e jall AR 380 3 2 i) - 5
rbuall 46y

siniall e 5Kl X e Sana) Jslas aas

= psalis

Gl oy
triany) Jilal) -5

Olalrall e S caalill A ldeal) ) A8a) A lelae 2] dlalaall 2ae iy ) (JualSU ) siinl) apanadl) (38 53 il b
303990=15x3x22 dnxdiuall ) sdull sae of ey 138 5303 15 5 Sa S (5 el ) 58 A3 A lalre JSI A Lalre 22
Lysine 358 Gllia IS 13 48 2l ONE WAY ANOVA aa¥) il Jdat HUal alasi uly Uilias) cil il a4
Ay st (5 siase e Glaus siall (s (55 58l lalad) 3l (LSD) (6 smima (58 il Jiial o Ay paall cdlabeal) (o
SPSS gl s alaaiuly 0.05

ALBLL g g L

2l o) gad ok el ) i iga A dpanilital) dallaall il - 1
(3) Ul 3 Gy el sy s L (sball 5 ) s2l)) Adliaall ciladleall e 383e & LY G Caa j2 )

Al cdlalaall g ABYe b () ] L5 5) 5 (%) Y] i a3 Jgaal)

() il gL ) (%) Sl dsed Alalaal) 3ay
20.13 6.67 ald
25.97%® 46.67 ® Tl
23.70%® 63.33 2 T2
26.93 .36.67° T3
0.00° 0.00° T4
37.67° 6.67 © TS
0.00° 0.00° T6
0.00° 0.00° T7
16.67® 3.33¢ T8
14.00% 3.33¢ T9
36.55¢ 4333 T10
33.29® 4333 % T11
41.22 ¢ 23.33%b¢ T12
18.41%® 20.00 b T13
21.09%® 50.00* T14
32.17¢ 36.67° T15
32.53¢2 20.00°% T16
37.00* 23,33 T17
0.00° 0.00 © T18
0.00° 0.00 © T19
15.672° 33.33¢ T20
26.332b 6.67 ¢ T21
20.04 23.71 LSD

0.05
.0.05 &y 5ina (s giuna 2ie Lygina (358 3529 a2 Ao (5 Aguliiall G aY)

144



A—usi - 2023 2)16 Alal) clinll A jal) Alaal) The Arab Journal for Arid Environments 16 (2) 2023 - ACSAD

52y Usndalin Aallea 1553 Qa5 3 T2 Blalad) aie Gaal 5 3y sine (35 s 5 Yl aas 3583 Jpaall e Taadl -
82l 5 i 60,0 82 Lsdalins Aallaa 15 93 JAa5 Al T14 Alabaall 5 ¢(% 63.33) dnale slaas ayg 55220 32405 i 0.06
3y Lvsaline dadlas 1553 Joiai ) T Adabaall Lgaly ¢(% 50.00) S 0.06 33 Lidalize dallas olaey iy 55320
1553 Jiad (i) T4 cOabaall e Dl s 81 s L et (% 46.67) daile slaas Cay gy 5 4283 20 82l s 3 0,03
Aadlae 153 JA5 3 T Alabaall 5 il slsay (5 ) ae 3883 40 Lo o8 Aiaj 3l s S 0,03 iy Laslaliins dalla
Lnadaline Aallas 50 JAa5 0 T7 Adalaall 5 Aale olpay s pe 4880 40 La a8 3k ) 3l 5 D 0,09 3y Lisadaliine
Lisaaline dallae 17 53 Qs ) T18 dlabaall () ddilia) ciyale olpas 5 ) pme A 60 Lo )8 dyia j330d 5 Di 003 3y
1553 JAaE (Al T19 Adalaall 5 3 0,09 82 Lsdaline dadlaa sloay s ) ae 2882 40 La 28 A j 52l y S 0,09 2
S 0,03 iy Lwadaline dallas sloay (5 ) ae 4880 60 La 8 Aia ) 32l y i 0,03 2 Lwshalins Aallas

slae e Lwlaling dallas e 1750 JHad ) T12 EBlabaall e daial 4 gina (3 -4 5 il gL ) (3588 o a3l
olae ae 4883 40 32a) i3 0.06 32y Lawaline dallan | ) o3y i A TS 5 (i 41.22) S 0.09 323 e dadlas
dalles ole e 4883 4() Apia ) 3580 D 0,06 328 (e dallae 15530 A AN T17 dlelaall Ly (2 37.67) 4o
Lendaline dadlae e 1553 Joad ) aalal) dlalas 2ie il g L)Y s sie J8 Jass Lais (ae 37.00) S 0.06 325
(= 2.13) Adle Laluag

Ao als e 2 g:\.ﬂ\ ;LAL;Z\_JJLQAL;:J CL‘\J\L%\;;\L;:_ s)ﬁuww@u\ Ll Qi ) Bl s 3 gm g
(2008 <05y 5 ciill) A il (e Y] Jrast IS (= D) ks i 3 sk (e AR i)

48 ) 1) Aalusall g cladl) (31 5f 22

1553 Qi ) T12 @Mlalaall die daal g 4 sine (55 405 3y 5Y1 aae 35854 Jsaall 850 ) o3l adll JOA (e Gy
Lhline dallae e 1550 Ja3 A T11 (385 23.22) S 0.09 528l e dlalan olan pe Lanhalins dallas y
i 0,06 sl (Ao dallaa )17 50 Jid ) TS dlebeal) Ll 5 (38,522.25) 3w 0.06 3230 (e dlalas ol s
0.03 32all o dlebas sl g dallae y 1553 JAa I TI0 ¢ 48,521.67) 4wdle oloe e 4883 40 die ) 5 il
0.09 328l e dallaa 15500 Jhiai ) T dlalaall aie ) (31 ) 51 sae Jass gie (81 Jas Lt (48,5 21.05) Sl
(A557.33) bl dlalas s (A5 7.67) Ausle ola go slse ge 4883 60 Atic ) 5,0 Sias

15530 JHa 0 T14 slaall 2o sl 5 4 sine (35015 (Pan) Ay sl Aalsal) (3585 1o sy (5 A1 4ali sy
Jia A T35 (2a14.24) S 0.06 32 Aallas olpay Cay 55 488300 32l 5 D 0065280 (e Lwlaline dallas
T17 Ailaladd) Lealy (20213.87) Azale slse ae 4883 20 dia ) 32wl M (0,09 32230 o Lunhaline dallaa 15530
((2a12.46 ) S 0.06 328l (o dallae olpa pe 488340 Aie ) 5,8 S 0,06 33l e Al 553 A )
Lhaline glleall o lall ddlia) aie cuala ) ) gl 438 55l dalasal) () (e (2014 caans) san s e aa (3-8 53 128
Llaling Aalladll e olaall 45 )l

34l Tesla 0.09 32l e dalles 1553 i AT Alalaall aie 48 ) 6l dalwall Jais gidd 4o J81 cila s Ly
488320 Aie )38 i 0,03 32l e dallaa 103 JA N T 5 (2 al.53 ) Aadle ol pe 488 60 4ia )
(o 1.72) Aale olae g
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AAlSal) elalaall (& il JSI (ae) A8 5l Aabocal) Jans gia g 2] gl ) (3100 336 S gia 4 Jsaad)

dalical) o gl 390 Qs Ja gl .
Coiiog  (Nyow e
3.68%® 7.33 b KYYI
11,729 20.692 T1
5.32¢b 15.732 T2
13.872 20.16 % T3
0.00°¢ 0.00¢ T4
9.592 21.67%® T5
0.00°¢® 0.00¢ T6
0.00¢< 0.00¢ T7
0.75¢< 9.00 2<b T8
1.54%e 7.67b T9
8.52® 21.05% T10
3.95b¢ 20258 T11
8.752b 23.222 T12
931 11.33% T13
14.242 12.10% T14
9.27 @ 16.33%® T15
TAg e 15.47% T16
12.46* 16.832 T17
0.00¢® 0.00°¢ T18
0.00¢® 0.00°4 T19
320 ew 8.33b¢ T20
4.95¢b 15.672b T21
6.74 14.49 LSD .

.0.05 4 sina (s glana i ysina (G aga9 a2 o g Agilaiall i Y

1) s) £ sanall (8) il 056l s (B) el Y

(5) Jsaadl (8 el A 5 (5 pmdll g gannall ala il () 511 S Cuda j2

152 Jhad (AU T Alaleall aie daial 5 4 sina (55 a5 () sedl g smanall adall ) 50) (5588 (5) saall e a3l
Lnlaling dallaa | 530 JAa3 1 T14 ¢(§8.34) dnale slae e A D04 ) 3aal 5 M 0,03 3280 Ao Lowalina dallas
O s sial Aaid J81 s Lais ¢ 7.33) Do 0.06 325 Lonidaline dallae sle ae 4883 20 82l 5 D 0.06 3380 (e
e Ay 60 Aia 3 5,80 S 0,09 5 e Ldaline dadlea |53 (i 3l TO dlabaal) aie 3l 56l ¢ sanall Cala )l
olse ae 4y 60 Anie 3 3581 i 0,06 3l Ao Lvdaline dallae |52 Jiai Al T8 dlabaall 2ic 5 (§1.08) dsle olue
(8 1.22) e

T1 Akabaall tie daial g 4 gina (35 dn 5 (il sl £ sanall Loalls Calall ()50 o (3585 Lzl (5) Jsaall e Ll
T14 iddlaall 2ie 5 (¢ 4.24) Anale slae ae 4883 D) dia ) 52wl 5 s 0,03 328 Ao Lwnhlina dallaa ) 52 JAa Al
«(£3.87) S 0.06 5250 e dallae slse g 4882 20 524l 5 S 0,06 550 e Lasdalins albaa | sy JHiai )
5l e Lobaling Aalles |53y 55 300 TO dlebadl) tie 15l & gamall o) () 50) Jass sial B J31 il s Ly
sl e Ll Aadles |53y Jiad 3 T8 dlabaall 2 5 (8 0.47) dle olue pe 4283 60 Aie 3 5,38 Saii 0,09
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(& 0.68) dle slue ga 1883 60 Avie )5, 3 0.06
o 25 Vg e salall elally A jlie cnlll GLall g ool 550 b Ay sima 3l 3 ) (sl (esidaliieall Jlsall 3k () 3)
Lgaliaial A sg e iy yill 8 Ltialil 5 il g3l 5 oalinll a8 Lsalalin g llaal) oLl sl

Adldal) cdlalaall lag ) sgdl @ sanall (£) ciladl g cada )l ¢35 gl) bans 550 .5 J gl

GV b gia o8 b gia
(&) <l &) b Aalaal) 3ay
gl £ ganall o 9gd) £ ganall

1.42° 1.95% s
4.24* 8.34* T1
3.420 5.70® T2
3.05% 6.30® T3
0.00° 0.00°¢ T4
3.56* 6.72® T5
0.00¢® 0.00°¢ T6
0.00® 0.00°¢ T7
0.68% 1.22°% T8
0.47 % 1.08 % T9
3.17* 6.85® T10
2.31® 5.54 2 T11
3.43® 6.00 T12
1.93 4.07% T13
3.87® 7.33® T14
3.03® 6.32 T15
2.7820 4.49® T16
2.75%® 6.73® T17
0.00 0.00°¢ T18
0.00°® 0.00°¢ T19
2.12%® 2.97°% T20
1.28% 3.29% T21

.0.05 &y sina (s gl die dygina (G908 252 p Ao J5 Agldiall CijaY)

1(E) Sl (sl (B) kLl il g gaaall ¢y

(6) Jsaadl (8 ladl ()50 AAS 5 (5 3l g sanall cada ) () ) il Caa 2

152 JAad (3 T14 dlabaal ie daal 4 sine By 5 g3l g senall o )l (50l 2 B 588 (6) sl oo oDl
S T17 idadl s (8 6.83) i 0.06 323 o dallaa oloe g 4883 20 32l 5 Suii 0,06 328 Ao Lvwdaline dallas
«(£4.65) i 0.06 525l (e dallaa sloay Cayg 9 4883 4() e ) 32l D 0,06 528l e Lwnhalins dallaa ) g2 JAad
sl e Lwghling Tallaa |5y Jidt i T8 dlabaall die (5 3all ¢ panall ol (5 50 Jaas gial A J81 il s Laiy
0.09 32al e Loslaline dallaa |53 Jiai Al TY Aldlaall 2ie 5 (& 0.47) dale oloe e 288360 Aia )38 M 0.06
(& 1.06) dasle sl aa dids 6() dia )5 8l S

i (A T17 ddebaall e daial 5 4 sina (3545 53l ¢ sanall Calall 0 50) a8 (3588 Ll (6) saadl g ol
T2 dlaxall s ¢(& 4.65) Sssi 0.06 328l (o dadlirs slpe e 4883 40 B2al 5 Msi 0,06 322 (Ao Ll dallae 50y
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djig;d;_ul_ns*u('&2.87)3\_pt.c sl aae 3\4'5;13320@4)'33_.&})_“50.0633_&3&?\;QAELUAARA.JI&AUJQJMH\
338 Ms 0,06 s2il) (Ao Lwhaliae dallae )50y JAa8 Al T Aldlaall 2ie (s )iall & ganall calall )l o sl Ao
318l S 0.09 3@1}\@9%@@&4 \‘)}J_\d_’la:\‘_s_ﬂ\ T9 ilalzall 2ic g (& 034) iale aL:\A&A:*J:\SA 60 ;\_:L‘.AJ

(8 0.50) e olsa pe 2883 60 die

Adlisal) £ 2 edlalaal a5 dad) g sanall (§) cibadls bl ¢35 o gia 6 Js2al) .
08l Jaws gia 08l Ja g
(&) <y (&) =B Ualal) 34,
) g sanall il g sanall
0.80" 1.23% KT
2.30% 3.89° T1
2.87° 4.65° T2
2.02%® 3.51% T3
0.00° 0.00°® T4
1.74%® BRISE TS
0.00¢ 0.00°% T6
0.00° 0.00°® T7
0.34 be 0.47 b T8
0.51% 1.06 T9
1.74 ® 3852 T10
1.67%® 337 T11
il 228 2.90% T12
0.54b¢ 1.11% T13
290¢* 6.83 @ T14
1.56" 3.09 @ T15
1.25% 3.07 @ T16
1.60° 4.65° T17
0.00°¢ 0.00 b* T18
0.00°¢ 0.00°% T19
0.90%¢ 1.17 b T20
0.79 b 1.36 T21

0,05 &usina s gioun 255 Tygina 5.8 293 08 (6 5 tial) i ¥
24 A Jalas
(EC ) 4y Al Al jgh) ALY b
Coadi ) Ay yill Al sSH AN (o o sl 3 edy yill Al s SU AN 6 Ay wlalinall A allaall 580 il (7) dsaad) o
bbbz g llaall clall 1 (2006) b 5 (3 sall s sbe Callay 134 5 Tesla 0.06 4525 ahalize (ay jail Leaay jaiie
el el (o jadll 5 LT ) 13 (5 ey Al Gl o) 3 5is A il s sle e (midy

(] a5 pSpa) oy ill Al 44y ALBLY |7 gand)

0 0.03 0.06 0.09 (Tesla) ubliaal) (g ,al)
0.203 0.273 0.33 0.245 (ds) (bgsh 480
- 0.003 0.13 0.04 (ds) GEUY 8 ,3ah) ke
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;pH 42 (uld

O a Apdalinall Aallaall G aaBl 3) lgiva san doa (3 40 i) il dppdalinall dallaall 5ol il (8) Jsaal) o

A o L) ) (5 a5 Ll g COlalaall 8Ly A5 e pH A 85005 () ol (Tesla 0.06 48 aubaliza

(-OH) JasS souell i gl (e 2y 3al (o 685 W by gl (il shasaal g (5 58 aslaline Jlaal slall (my yai o A pH
. Ao seall JE5 (g1 pH ) daif b (e aebu 1385 o AV A5 3l sall iany s o gndlSI) il g 1S g oS3l

Al Al gas 4n 0,8 Jaad)

0 0.03 0.06 0.09 ( Tesla) (ruhlitall (i adl)
8.3 8.18 8.28 8.27 (PH) 4 saal)
- -.012 -0.02 -.003 (PH) &aganl) b i) jlaka

:(NPK) dsianall jualind) Gl d

Hasalisll 385 aaly) aadid) il oSl aliall A 8 4 lalinall Aadlaall 5ol 50 (9) Jsaall oo
FAO - eyl L8 55 «Tesla 0.06 sl e dpahlizall dallaall 84d 58 55 e b JAn s il 40 )l COlalaall asen
LS () (e ydas ISy 5 s samsall 3 gaall (ann) 2Ll o sl sall (e (5 simall Aglle 4 il o2 255 (2007)
a8 sV 58 51013 )) L «Tesla 0.03 32l (e dpudalinall Aallaal) aie daaly 305 3ia ) s sil) 38 i ¢
e Jmanll Ay wplaliagl) A5l ¢ L) o Al = SN paliall 3€ 550l ) i (5 g callll e G3lalal)
il A Jala 5Ly 55 A i (e 2 ) st g o Lall Al g3 A0 5 0Ly 3 (A gassde ) )3l Ldaline dalladl) o Luall
s ppm — o8 Aplaline dallae daii (g Sl paliall 58 5 852 35 | sndisall 5 ) sl 5 a3l A00040)
il i e 3saall e ealiall ad gl (%) 0.0001= (ppm)

ANPK) L) palie 8 dphliial) Aallaal) L5069 Jgaal)

0 0.03 0.06 0.09 ( Tesla) (puhlitall (2 2l
0.11 0.28 0.28 0.28 (ppm) <Y
69 81 75 72 ( ppm) L siesdll
145 199 289 169 (ppm) psaalisd)

solpall A3y 580 (el pad) LA
s Lall 4l ) 4,00 (uld
Lo 158 da o die Jlall J slaall 400 5o S 48U (a5 (10) Jsaad)
slall Al el ALY (8 Lpundalinall Alalaall 13l 10 Jgaadl

0 0.03 0.06 0.09 S, Adalaal)
810 804 805 808 S g Sa Al Sl 48811
0 -6 5 5 (1s/m) 4B (8 il ))aka

«-5¢2 ) 408 S r&.ﬁ\.ﬁ)@ﬁ\ :\_}h\_\.“ L.H halads) ‘_r“\ S (009 <0.06 c003) a).lj ‘ru.\j:a\_\u ua_“\‘)aﬂ A U i Lgdi
slall A iplalisnad) dallaall o a5 Ea (2000) 5Sob o2s 5 L pa i slahy 138 5 il dad e (Vi) Ao Siens Sue (-6
Caliasl )i lall o2 gl Lahy oLl 080 8 (aldaiy) 1ha (5 ay 285 %% 13 daiy o Lall Al S ALBLY 8 3aly )y ) 5235
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e ol 35 L) G =SV S a8 el Jlaall il o 13 g ndalinal) Jall 4 ay ya5 daii elall da ke
Al a3 (8 palaas) g elall (880 g pall A s pued) Jal gl (e S e 10 (nlalinall Jaall elall i o
-slall 4, jaUal) 48U (L8

aLal) 5 Aallaall oLl clizal 4y jalall 28I Gl =il (11) Jsaad) Co

Skt 0.09 Alalaall vie el slall 4 jalall ZBUSH e dpwlalinall Al (5 sina 585 250 5 (11) Jsaad) (e G

slall 4y aUal) A3ESH 3 Ldalinal) dlalaal) L5 11 Jgaad)

0 0.03 0.06 0.09 S, Alalaal|
0.990 0.984 0.992 0.993 (g/ml) 4 aUal AUy
0 0.006- 0.002 0.003 A b ) ) ok

seabad) gl Gald

5 sine G U8l A5 slall adandl i gill (i il (12) sl cn

sl o pmbaas) ) sl Sl (0.09 €0.06 €0.03) 528 aidaling (i ey elall 4 vuhalisal) ddabaall ¢ (12) Jsaall
2Ll Al e ()il (e (<0.009 ¢-0.103 ¢-0.158) 4diad CullS ada

(bl gl Gald milil 12 J gaad)

0 0.03 0.06 0.09 S | Alalaalf
1.731 1.722 1.628 1.573 b gl
0 -0.009 -0.103 -0.158 bl gl B il aka

solaal) da g 3 (ulid
(13) dsaall eiasn oo LaS il il Linwdalinn sellaall elall e 3 g ) o

slall Ao g3t (bl b gia 13 Jgaad)

0 0.03 0.06 0.09 S, dlalaal)
0.428 0.452 0.444 0.383 (boAz) 4530
- -0.03 -0.038 -0.099 (boAZ) 4o 531 A i) )aia

€0.03) —ashaline (g yail slall (ay pai ool Egm ain g 3 (e 8 08 slall 4 phaliall Aallaall G (13) Jsaad)
39055 La 1ia 5 o il e (boAZ -0.03 - 0.083 +-0.099) Aiad cuilS da g3l 4 Lalisdl ) s (0.09 <0.06
G5 s e a5 elall A 3 a1 (555 eLall A esaliaall dalleal) o a5 Em (2003 <Miartin) ol sas 5 Le
Lealii )l 558 dia g ynell a5 )l aae palass) )

solsal) Az gas A 3 (B

ol 3..'43.4; &.3.)4 A4 S5l

0 0.03 0.06 0.09 S Alalaall
7.43 7.58 7.43 7.45 (pH) sbsall Lia gas
0 15 0 2 Lagaal) B i) j)aka
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bline Gy il elall (a8 sl Ca (pH) sl i gan (e 3 28 olall bl Al 0 (14) Jsaadl G
sl (e pH (2 €0 ¢15) 4diad CilS A gealldn 3 (A paliadl () Sud (0.09 <0.06 <0.03)

Ol g1 g &l L |

sclalitiuy)

.f«—,dbée eall A lanll 5 il il (al g al) (e 5 S 0,06 4 eslaline pia ats slall L wlabinall dalladll ) - 1
S (0.03 €0.09) iy 4iallas (o 5

e GVl Ale Lows Colaef dua Leadi 3281l ) o3l A allae ae S 0,06 33y Lsshlins (5 50 ela dallaa dipaal - 2
(T17 «T14) 58 A Hlaluss 5 (T17) il Alle cleldi )] (T14) LulSY)

sl b alaas) ) Akl Aalleall o5 Laiy celall 4 jallall 460K 8 4y szl dadleall iliaag -3
slallda g3l adaud

il (e A jaall cliial ol Joadl cudaef i 4883 20 32l 53l dadles aie Lol g lay A 3l 5ol 30 o) - 4
Galall s cada )l (5505 (T3 «T14) dibide culas e 48 ) sl Aalsall 5 (T14 «T2) LSV ) s 835 0.06
(T14 ¢T2) il g sanall Glalls ol )l 05515 (T14 ¢T1) (=56l g sanall

(T17 «T5) Sleli )i el (T14 ¢T2) ) s (el il i 0,06 328 (e 53l i vnlbiad) dalladll of - 5
(T14)nlSY) il 48 ) 5 dalsa 5T

A Baly ) ool Al o () G A i) 8 o U alial) 5€ sl 3l ) el slall Ay laliad) A alladl) - 6
snlisall s ) sia il (o g SIS A IR aliall 2 3ala 33l 5y A il (e 3] Joase 5 elall 4l 3

Ll Aallae joe ) 53y pe Adlide ulad e Lualine Aadles sl 1) die LudSYI el (31 ) 5l aaeg 30L 5 Lk - 7
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Abstract

Colutea cilicica Boiss. et Bal. is an eastern Mediterranean multi-purposes shrub that has been subjected
to severe human pressure in Syria, causing a significant decline in its number over time. This study was
carried out during 2015-2018 to obtain information about the future use of this shrub. The distribution of
this species has been documented through field tours in various habitats in the Syrian coastal region. The
seed germination has been tested utilizing several treatments, mainly concentrated sulphuric acid (H,SO 4).
(%98), hot water soaking, and mechanically scratching the seeds. The chemical composition and forage
value of young growths and leaves from spring and autumn growths were estimated. The results showed
the presence of Colutea cilicica only in 5 sites in the coastal mountains of Syria, in small populations
and in low numbers, ranging from 2 tol5 individuals, on various versants, slopes, and altitudes and on
calcareous rocks in general, confirming that this species is under severe pressure threatening its presence in
the region. The results also showed a significant increase in germination percentages when applying more
than one treatment, such as mechanical scratching and concentrated sulphuric acid (%87.5) or mechanical
scratching, concentrated sulphuric acid (30 minutes) and then soaking with normal water 24 hours (%81.3).
The chemical analysis of the plant components showed the nutritional importance of this plant and the
possibility to be utilized as forage.

Key Words: Colutea cilicica, Environmental Importance, Forage value, Seed reproduction, Syria
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Abstract
The study was conducted during 2013/2012 seasons. The aim of this study was to Study the host Plant

effect on Some Biological Characteristics of fruit scale insect and it’s parasitoids of genera Metaphycus and
Coccophagus on almond and peach orchards in Jabata Alkachab in Quneitra Province in Syria. The result
showed that there was effect of host Plant on length and wide of all stage of p. corni, Where there was a
signification different in the size of all stages of fruit scale insect P. corni on the almond compared with
the size of the insect on peach. Parasitoids selected large hosts of second instar nymphal, immature female
and small oviposition female to parasitism on almond, While selected largest individuals of all stage to
parasitism on peach. There was a signification different in the size of parasitoids C. lycimnia, M. insidiosus
and M. lounsburyi on almond compared with them size on peach.

Key words: Parthenolecanium corni, Almond, Peach, Metaphycus, Coccophagus, Quneitra, Syria.
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bvsiars o 4.67 52,44 (rn Leale Juilaiall (oa all daial ) Y1 Jsha 7 5) 555 cae 1.2623.85 o508 o giay a0 6.33 5
e 0.6343.22 dli b sies a0 552,22 o Lgwn e 5 o 0.478:43.40 5508

sl e A giilal g dadid) Parthenolecanium corni %58 AS) &) 5 ydad 4 yia gh ) gal) il b o) addll |3 J gandl

4 giilal) B pdal) (uld Aol 3 pdal) uld
() o220 () dsi () 0280 () dsi ™
) ) 2 )
T giall < S giall < T giall & T giall &
SDthusil (o SDEhusd (T SDihesd (T SDhesd (o
0.17£0.90 ) . . s
0.90°40 17 0.63-0.28 1.59°+0.20 0.93-0.53 0.86°+0.24 0.68-0.23 0.31°*1.47 0.93-0.40 A yenl

2.70°+0.37 4-2.22 3.25°+0.47 4.44-2.11 2.66°+0.45 4-1.33 3.22°+0.48 4.44-1.89 4 el)

Aol g &)

3.22°+0.63 5-2.22 3.40°+0.48 4.67-2.44 3.85°+1.26 6.33-2.33 3.76°#0.85 5.56-2.44 u

L0.05 AN (5 sl die Ay gina (558 3999 Al an) s 3 par) (ra ABLE) g Al juds

(5 Ao 4 il 4s) i) § jda 2
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Abstract

This study was conducted to determine the role of humic acid (HA) as an important factor affecting the
adsorption-desorption of soil P, deferent concentrations of humic acid (0 - 1 - 1.6 - 2.4 - 4.8 mg HA/g soil)
were added to a calcareous soil, and both Langmuir (mono-layer) and Freundlich models were used to
describing adsorption-desorption isotherm. The results indicated that increased HA led to increase adsorption
P in the soil. The HA4 (4.8 mg.g'!) had the highest P retention capacity, whereas the Langmuir sorption
maximum values Qm for calcareous soil were between 313 - 417 mg.kg™!. Phosphorus adsorption by the
calcareous soil was greater than 46% of the amount added. The P-desorption is low in the treatments HA>
1.6 mg.g’!, and the comparison of the sorption and desorption isotherms reveals a pronounced hysteresis,

that is, the irreversibility of the sorption.

Keywords: Humic Acid, Phosphorus, Adsorption, Desorption, Calcareous Soil.

Introduction

Phosphorous (P) is one of the most abundant elements and is necessary for plant growth. Thus, it is an
important component of fertilizer for crops grown in most regions (Weeks and Hettiarachchi, 2019). There
is an increased use of P fertilizers with increasing food demands, leading towards the accumulation of P in
soils associated with Fe, Al, and Ca. Thus, the turn chemically application of phosphate fertilizer involving
a sustained enhancement of solubility and availability in soil is the key point to solve the phosphorus crisis,
lastingly and world-wide (Weeks and Hettiarachchi, 2019).

Scientists are currently working to parse whether the commercial versions of humic substances reliably
benefit to cropping systems and, if so, what the mechanism of action may be (Kleber and Lehmann, 2019).
humic acid (HA) is the main source for adsorption sites in humic substances and contains various functional
groups like carboxyl groups (COOH), alcoholic hydroxyl groups (OH), and phenolic hydroxyl groups (Lin
et al., 2017). One common hypothesis is that the high cation exchange capacity associated with P and
through complexation with Fe and Al in acid soils and Ca in calcareous soils. All this causes preventing
precipitation of phosphate (Weeks and Hettiarachchi, 2019). In addition to these mechanisms, the HA
adsorbed on soil mineral component can generate a repulsive negative electrostatic field and, due to its high
molecular weight, may also promote a physical barrier at the mineral surface, which reduces the P affinity
to soil colloids (Yan ef al., 2013; Wang et al., 2016).

Degryse et al. (2013) concluded the previous mechanism to prevent fixation was likely not viable. Others
have been unable to demonstrate the utility of this mechanism as well but results in some published studies
suggest that humic substances or at least elevated levels of soil organic matter seem to increase P extractability
(Guedes et al., 2016; Weeks and Hettiarachchi, 2019). It was also found that the P adsorption capacities and
P-buffering capacity of soils were dependent on the type of organic fertilizer applied and the soil type (Rosa
etal., 2018).
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The efficiency by which the P is adsorbed depends on the supply of P to the soil, P desorption, and on the
buffering capacity of the soil (Wang and Liang, 2014). P adsorption/desorption is equally important in terms
of increasing the rate at which P can be used by plants. Therefore, a contradictory results for P adsorption/
desorption were obtained for different soils that seem to relate to the type and nature of the soil and organic
matter added or present in the soil (Kleber and Lehmann, 2019). Othieno (1973) suggested that Humic
acids can have a detrimental effect on P availability for plants. Thus, further elucidation of the relationships
between humic acids and P in competitive sorption processes is necessary.

Several models have been developed to quantitatively describe the sorption isotherm, the most popular
being the Langmuir and the Freundlich equations (Wang et al., 2016). These studies have highlighted that
P sorption can be explained quite satisfactorily by using different isotherm equations, but that no single
equation can be considered suitable for all soil types. Calcareous soils are widely spread in arid areas
worldwide (Taalab et al., 2019). It has been estimated that these soils comprise more than 30% of the
world’s land. Little has been reported on the P sorption-desorption in calcareous soils amendment with
different concentrations of humic acid. The optimum rate of humic substances to P availability in soils is
not mentioned in the studies performed by Yan et al (2013). Therefore, the objectives of this study was to
investigate the effect of HA concentrations on (1) P-adsorption isotherms described using Langmuir and
Freundlich parameters in calcareous soil, and (2) studying the effect of different concentrations of humic

acid on the desorption of P.
Materials and Methods

1. Study area and soil sample collection:

The soil was collected from the depth 0-30 cm, from Stkheres Agricultural Research Station, Lattakia with

.latitude 35°.33°02° N, 35°.52°58’ E. Soil samples were air-dried and processed to pass 2 mm sieve prior to
analysis. The soil properties are shown in Table 1.

Table 1: The soil properties.

Soil Partlcli Distribution pH OM CaCoO A.the Olsen-P
(%) soil 1
texture .
Cla Silt  Sand L % mg P.kg!
y Soil:water ° B
Clay

38 18 44 7.6 0.88  49.7 10.4 18.9

loamy

The humic acid (HA) used from a biochemical trade product Powhumus®’ (Humintech-German biotech), contained negligible total P, Potassium
Humates 80-85%, Particle size of Insol. Cont. <100 Microns, Solubility in water 100%, Bulk density ca. 0.55 kg/L, CEC 400-600 meq/100g,
pH-Value 9-10.5 (data analysis as published by Humintech Co.).
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2. Phosphate adsorption and desorption:

Adsorption isotherms were acquired using the batch equilibrium method as modified by (Yan ef al.,
2013). 2.5 g soil was taken into polypropylene copolymer centrifuge tube, each receiving 25 mL of CaCl,
solution (0.01 mol.L™" at pH 7.0.The CaCl, solutions containing P (as KH,PO,) at concentrations of 0, 5,
10, 20, 40, 60, 80 and 100 mg L~'. Then, the same tubes received Humic acid at rates of (0-1-1.6-2.4
- 4.8 mg HA/g soil).

All treatments were performed in triplicate. Tubes were shaken in an end-over-end shaker at 120
oscillations per min at 25 + 1 °C for 16 h to allow equilibrium to be reached and centrifuged at 3000 rpm
for 10 min. Supernatants of each tube (equilibrium) were then filtered through Whatman No.42, and P
concentration in the equilibrium solution was determined colorimetry (Murphy and Riley, 1962). The
amount of P adsorbed was then calculated as the difference between the initial amount of P added and P
remained in solution.

Treatment tubes were then washed with 25 mL alcohol (95%) by shaking for 1 hour, centrifuged, and the
alcohol was discarded. This process was repeated three times to ensure the removal any un-adsorbed P
left from the sorption study and in preparation for the desorption study.

A 25 mL of KCl solution (0.01 mol.L~" at pH 7.0 was then added, and tubes were shaken, centrifuged, and
P was determined in the supernatant as described above. The P concentration in the solutions was defined
as desorbed P.

3. P adsorption models:

Adsorption model can be described using the Langmuir monolayer equation (Ce/Q = Ce/Q +1/k.Q ).
The Freundlich linear equation (Q = kf Ce'"), and the logarithmic form of the equation becomes (LogQ,

=Logk, +1/n.LogC ), where QO (mgkg™) is the amount of P adsorbed on soil at the equilibrium P
concentration Ce (mg.L™), O (mg.kg™) is the maximum amount of P adsorbed to the soil, and &, (L.mg™") ‘
is a constant related to the binding strength of P at the adsorption sites. K is the adsorption constant and

n is a constant whose value varies between 0 and 1 (Wang et al., 2016).

Desorption isotherms can be described using the Langmuir equation (Ce/D = Ce/D, +1/k,.D, ) and the

Freundlich equation (D = &, Ce'") where D (mg.kg™") is the amount of P desorbed from the soil at the

equilibrium P concentration Ce (mg.L™), k,(L.mg™") is a constant related to the desorbing strength, and

D, (mgkg™) is the maximum amount of P desorbed. The percent P desorption (D)) was calculated as

fallow; Percent P desorbed Dr =

3. Statistical analysis:

The equilibrium of P-concentration for adsorption and desorption was analysed by analysis of variance

(ANOVA) using SAS procedures (SAS Institute, 1999). Mean separation was then determined for

variables at each P and HA concentration using the least significant difference (LSD) at “0.05” level of

significance.
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Results and Discussion
Adsorption characteristics:

1. P adsorption isotherms:

The P-adsorption isotherms with different concentration of HA are shown in Figure 1. The addition of HA
increased the P-adsorption capacity of calcareous soil, but did not affect the basic shape of the adsorption
isotherms, i.e. an initial rapid increase in adsorption followed by a gradual increase. The results indicate that
P sorption increased rapidly as P concentration in equilibrium solution increased to 20 mg.L™! but relatively

slowly increased as P equilibrium solution concentration increased further, to 30 and then 76 mg.L™".
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g
~ ——HA2
A 1507
= HA3
2
= 100 ——HA4
e o

-]
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Figure 1. Phosphorus (P) sorption isotherms in soil with different humic Acid treatments

(HA0=0, HA1=1, HA2=1.6, HA3=2.4, HA4= 4.8 mg HA/g soil).

The sorption curve was similar in shape for all treatments and is of type L. This is the common type for

phosphorus sorption, which is characterized by high affinity at low equilibrium concentrations of P evident

.from the slope of the curve. The affinity decreases with increasing the concentration of P in the equilibrium

solution (Wang and Liang, 2014). The amount of P-sorbed on the soil was varied with the difference of
added HA, whereas the HA, (4.8 mg.g") had the highest P retention capacity, and HA, had less adsorption
P retention capacity.

The curve slope was nearly the same for all treatments at low P concentrations in the equilibrium solution.
This would probably means that there was weak effect for humic acid. However, the effect of HA appeared
at high concentrations of P in the equilibrium solution, whereas HA, and HA, showed high affinity and
increased the amount of sorption-P. The adsorption affinity of P to soil estimated by slopes isotherms was
very close to control when using low concentrations of humic acids (HA< 1.6 mg.g"! soil). Despite the
competition between phosphorus and Humic acid on adsorption sites, but it was less than the increase in
adsorption sites caused by humic acid during the adsorption reaction. This may cause an increase in the total
absorption capacity. The increased concentration of added HA led to an increase in sorption of P on soil by
stimulation of adsorption sites on metal such as Al/Fe oxides or by forming ligand metal-HA-P (Kleber and
Lehmann, 2019; Wang et al., 2016).
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This result might be due to the trend to the relatively stronger P-sorption capacities on calcareous soil with
added HA. The addition of HA which has a low degree of mineralization would decrease competition for
adsorption sites. In contrast, it might increase the number of adsorption sites in the soil, and hence increasing
P adsorption. These results are in line with those obtained by Yan et al. (2013). Zhao et al. (2006) reported
that the different P-sorption capacities of the soil from the different concentrations of HA were closely
related to soil pH, and the soils with a pH > 6.0, the organic matter in the soil increased P-adsorption,
whereas, for soils with a pH < 6.0, OM decreased P-adsorption. It is worth noting that humic acids may
also act as P-sorbing surfaces in some circumstances and the reactions of metals with HA greatly increase
P sorption thus may help alleviate problems associated with high P fixation through the slow mineralization
of these complexes (Guppy et al., 2005).

2. P adsorption models:

The parameters and coefficients were calculated from Langmuir and Freundlich P-adsorption isotherms
Table 2. The results indicate that equations of Langmuir and Freundlich are fitted well the P adsorption
isotherms based on the R2 The correlation coefficients of all the relationships are statistically significant.
Either equation could, therefore, be used to describe the P adsorption characteristics of the soil with different

HA contents, and are in agreement with other studies (Lin ef al., 2017; Yan et al., 2013).
Table 2. Phosphate adsorption models for different HA treatments (means*standard deviation).

Langmuir Equation

Treatments
Ce/Q = 1/Qm.Ce +1/(Qm.K) Om (mg.kg™) k, (L.mg’) R’
HA0 Ce/Q=0.0032C_+0.0337 313+ 6.5C 0.098 £ 0.004 A 0.9788**
HA1 Ce/Q=0.0032 C, +0.0361 313+ 32C 0.089 £0.001 A 0.9789**
HA2 Ce/Q=0.0033 C_ +0.0413 303+3.2C 0.082 £0.001 A 0.9682**
HA3 Ce/Q=0.0028 C_+0.0442 357+8.5B 0.066 £ 0.002 A 0.9813**
HA4 Ce/Q=0.0024 C_+0.0355 417+243 A 0.069 +£0.002 A 0.9504**
LSD, 41.21 0.08
Freundlich Equation
Treatments
LogQ=LogKf+ 1/n.Log C I/n K (mg. g7 R’

HAO0 LogQ=1.7347 + 0.3944.1o0gC  0.394+0.042 C 5.67+0.046 AB 0.9963**
HA1 LogQ=1.742+0.3818.1ogC  0.381 £0.003 C 5.71+0.019A 0.994**

HA2 LogQ=1.7129 + 0.3862.1o0gC  0.386 + 0.055 C 5.54+0.063 B 0.9675**

HA3 LogQ=1.562 + 0.5225.logC 0.522+0.014 A 4.77+0.031 C 0.935%**

HA4 LogQ=1.7358 + 0.4517.1ogC  0.452+ 0.048 B 5.67+0.048 AB 0.9834**
LSD 0.023 0.15

0.05
Different letters within a column are significantly different at P < 0.05; K1, binding energy; Qm, adsorption maximum; R2, coefficient
of determination; Kf and n are empirical constants, (HA0=0, HA1=1, HA2=1.6, HA3=2.4, HA4= 4.8 mg HA/g soil).
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The Q_ values for calcareous soil were between 313 — 417 mg.kg™'. The addition of HA had a clear
influence on Q_, which significantly increased as applied HA > 2.4 (HA,) mg HA/g soil compared to
other treatments, While the relationship was not statistically significant (P <0.05) for the treatments HA ,
HA , and HA,. The increase of HA added rates to the soil may favour P sorption through the formation of
HA-cation-P complexes (Urrutia et al., 2014). This may prevent a linear decrease of Q_, while adsorption
of organic anions on soil colloid surfaces can increase P adsorption through interactions of phosphate
with Ca*™?, reducing P -mobility and availability (Weng; Riemsdijk; Hiemstra, 2012). Thus, adding HA
to calcareous soil can either decrease or increase P sorption, depending mainly on the HA rate added,
exchangeable cation contents, and organic-cation-P complexes formed in soil.

It was indicated that the P storage capacity of the calcareous soil increased as the HA content increased
(Zhou and Li, 2001). Yan ef al. (2013) found that organic matter content does not directly affect the
Q_, and the addition of organic fertilizers to soils that have pH > 6 led to unstable changes in the Q_.
We speculate that several factors might have caused this phenomenon, including the composition of
the introduced organic fertilizers, the soil incubation period, and the parent material of the soil. Further
investigation is required to obtain a better understanding of the factors relating to this phenomenon. The
Freundlich (K,) and Langmuir sorption maximum (Q_) parameters were found to correlate positively with
total clay and non-carbonate clay content of soils (Zhou and Li, 2001), but not with the carbonated clay
soils. This implies that the non-carbonate clays (such as Fe oxide, Al oxide, and Si clays) are the main
surfaces for P sorption. On the contrary, total carbonate content appeared to have a negative influence on
P sorption (Zhou and Li, 2001). Indeed, an indirect negative effect of total carbonate has been reported in
other calcareous soils (Taalab ef al., 2019).

Desorption characteristics:

1. P desorption isotherms:
P desorption from the soil is considered to be the reverse of the adsorption process. Desorption is more

important than adsorption because of the importance of immobilized P in the soil becoming available for
reuse and also because of the environmental problems of released-P from soil (Wang and Liang, 2014).
The amount of P desorbed from the soil samples, whether received humic acids or not, increased as
solution P concentration increased (Figure 2). The HA content affected P desorption, the amounts of P
desorbed was higher for the HA | soil samples than other treatments.

In contrast, adding higher concentration of humic acids (H > 1.6 mg.g") caused a negative effect and
decreased the amount of P released to the soil. These results are consistent with the results of other
studies (Rosa et al., 2018). As of HA, concentration (1.6 mg.g-1), the HA has magnified its activity in
the calcareous soil and promotes the opposite effect, contributing to P adsorption in the soil through the

formation of HA-cation-P complexes, with a reduction in P desorption content.
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Figure 2. Phosphorus (P) desorption isotherms in soil with different humic acids treatments

(HA0=0, HA1=1, HA2=1.6, HA3=2.4, HA4= 4.8 mg HA/g soil).

Phosphorus adsorption in this soil increased over HA concentration through associations with organic
compounds, cation, and P, with variable reversibility of the complexes formed (Urrutia et al., 2014). This
organic complexation with greater stability of P may have been the main factor that prevented the linear
increase in extractable P contents at the highest concentrations of HA in calcareous soil. In short term
interaction, the reversibility of the complex is expected to be low due to the greater availability of organic
ligands in the medium over concentrations higher than (1.6 mg.g-1) of HA. The desorbed P contents are
different in soils. Thus, plenty of studies indicated the difference of P buffering capacity, directly related

to the properties of these soils, such as clay content (Rosa et al., 2018).

2. Desorption parameters

The Desorption of Langmuir and Freundlich equation was shown in Table.3. The maximum P desorption
capacity (D_), defined as the amount of P desorbed when the adsorbent was saturated with P and reflected

the maximum amount of P supplied to the soil. The range D_ values for calcareous soil with and without

receiving HA were (909 - 42.1 mg.kg™).

Increasing HA content from (1.6 to 2.4 mg.g™") caused significant decrease of D_, The desorption
capacities were always lower than the maximum adsorption capacities for P (Table 2). The D_ was
significantly higher (P <(.05) in control sample where no HA added (HA, = 909 mg.kg"') compared to
samples received lower concentration of HA (HA =434 mg kg'). The Dm value was decreased while HA

concentration increased, meaning that increasing the H content decreased the amount of P that desorbed

and entered the soil solution.
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Table 3. Parameters of phosphate desorption equations for different HA treatments
(means * standard deviation).

Langmuir equation Freundlich equation
Treatments Log O =Log K +
— 1 2 0g L= Log A, 2
C0O=1b.C+ 1/kb Dm mg.kg R 1/n Log C n K . R

C/Q=-0.0011.C + Log Q =0.9657+

HO o -009£87.5 05+ LRI 0.97£0.001A 2.630.002A 0.9999%
m  Q 20'2‘202923 I 4jﬁ f = 03717 cho%j)lgézcﬁ 0.95=0.001 A 2.59%0.003 B 0.9998%*
n Y Q=6f)1.g£7.c T a1t 1 0.8064% L‘;%g;%j?g 0.80+0.002C 2.23+0.001 D 0.9974%*
m R :()'2'2?292'(3 1 18%; F oseserr 18 %Tfl)fgsé” 0854001 B 239+0016C 0.9973%*
e Y deﬂ'gggz'c T 4954176 0.8885%* L‘i?481:3?1'§§15’+ 0.68+0.002D 1.98+0.004E 0.9976%*

LSD0.05 0.0165 0.0264

The desorption Freundlich equations fitted well for P desorption isotherms for the various HA samples,
and the correlation coefficients indicated that all of the relationships were statistically significant. It was
concluded that the Freundlich equation is better than the Langmuir equation to describe desorption of P
from the five soil samples with different H contents, except when high concentrations of Humic acid were

.added (H > 1.6 m.g"). However, Langmuir equation could not be use for calculating the relevant sorption
parameters as was found by Wang et al., (2016).

3. Adsorption/Desorption:

The percent of desorbed-P relative to adsorbed-P (Dr %) was calculated. The Dr % value reflects the degree
of desorption (Table. 4).

Unlike for the P adsorption characteristics, the Dr% values decreased as the HA content increased. Thus,
a higher Dr% value indicating a stronger tendency for P to desorption, Like for Dm, the Dr % value was
significantly higher for the HAj and HA| samples than for the samples with higher HA contents.

The mean of Dr % was 29.8 and 29.1 respectively, This indicated that P could be released into solution more
easily from the (HA < 1 m.g!) sample (meaning it would be more bioavailable in the calcareous soil) than

from the samples with higher HA contents.
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Table. 4: Percent of P desorbed from the amount P adsorption (Dr %).

P-added

Rl HA, HA, HA, HA, HA,
5 11.52 6.21 13.53 13.17 24.87

10 16.76 14.02 7.61 7.94 12.91
20 23.95 22.77 9.52 11.42 15.21
30 27.67 21.61 10.83 11.87 13.36
40 30.79 37.51 6.28 7.22 8.45
60 39.11 38.20 6.77 8.27 7.97
80 42.78 42.03 8.94 16.22 9.63
100 45.80 50.65 10.20 15.30 8.50
M‘;)d]i)‘:‘m 29.80 29.13 9.21 11.43 12.61
LSD 1.44 8.16 1.57 1.18 2.39

0.05

Different letters within a column are significantly different at P < 0.05, (HA0=0, HA1=1, HA2=1.6, HA3=2.4, HA4=
4.8 mg HA/g soil).

This indicates that adding humic acid to calcareous soil increased P adsorption capacity, leads to decrease
of bioavailable-P to plants. The Dr% rate was relatively increased when the P concentration in the solution
was increased for (HA  and HA | treatments) to reach about 45.8% and 50.6%, respectively. Whereas, adding

humic acid with the concentration HA, and HA, to the calcareous soils decreased Dr% by an average of

9.2% and 11.4% respectively. ‘

Conclusion

The relationship between the HA content in calcareous soil and the adsorption and desorption of P was
studied by parameter isotherms. The Langmuir and Freundlich equation fitted the adsorption isotherms for
calcareous soil very well. Using Humic acid HA >1.6 mg.g"!, the maximum adsorption of P is reached to 417
mg.kg' (HA, = 4.8 mg.g"). The use of humic acid decreased the desorption amount of P from the calcareous
soil. However, if the HA concentrations are excessive, enough P fertilizer must be applied to maintain the

supply of P to meet the needs of the crop for a long period of time.
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Abstract

The study was conducted in Al Abrash river basin which is located in the Tartous Governorate in the west of
Syria. The study covers an area of 368.46 km?. Soil lost was predicted by using the Revised Universal Soil
Loss Equation RUSLE and GIS . Erosivity factor (R) was calculated based on the monthly rate of rainfall
over the period 2007-2020, Soil edibility factor (K) of each soil sample was calculated after determination
of (texture, structure, hydrolic conductivity and organic matter), Slope factor (LS) based on the Digital
elevation model (DEM) up to 30m accuracy, and Land Cover factor (C) depending on the Normalized
Difference Vegetation index ( NDVI). The Results showed that values of R factor were between 31.48-
40.32, values of K factor ranged between 0.03- 0.26 , Soil with low values were concentrated in the southern
part of the study area, values of LS factor were between 0 —43.93, while the C factor values were between
0.28-1.11. The results indicated that quantities of soil loss in the study area were classified into three classes
as follows: low in which soil loss ranged between (0-27 tons/ha/year), Moderate (27-60 tons/ha/year), and
High in which soil loss exceeded (180 tons/ha/year).

Keywords: Water Erosion, Revised Universal Soil Loss Equation, Geographic Information System, AL-A

brash River Basin.

Introduction

Erosion is a natural process, as old the earth’s existence, which usually does not cause any major problems
unless accelerated by human activities. It becomes a difficulty when human activity causes it to occur much
faster than under ordinary conditions. (Kassie et a/.,2020)

Soil erosion is one of the global environmental issues which is gradually increase throughout the world (Nasir
and Selvakumar., 2018), it is causing great economic losses every year and threatening natural resources,
agriculture and the environment (Addis etal 2019). Soil erosion can also cause severe environmental problems,
including soil and water degradation, a decrease in land productivity, eutrophication and sedimentation of
waterbodies. (Haregeweyn et al.,2017) . Erosion occurs as a combined effect of such factors as climate
characteristics, soil type, topography (slope and slope length), vegetation cover, and conservation practices
(e.g., contour farming, terrace, etc.) (Ekinci 2005; GDF 2017). It is estimated that the land area affected
by soil degradation due to the erosion to be 1100 M ha by water erosion and 550 M ha by wind erosion
in the world.(Ganasri and Ramesh 2016; Devatha et al.,2015). Therefore, a precise assessment of soil
erosion by water at watershed scale is needed and mapping of soil loss susceptible area. The Mediterranean
countries are particularly prone to erosion, have the highest soil loss rates due to special climatic conditions
with prolonged dry periods followed by heavy rainfall combined with steep slopes (Panagos et al.,2015).
Mapping and estimating soil erosion ore is often difficult due to the complex interplay of many factors such
as climate, land cover, soil, topography, and human activities (shoman., 2019).

Researchers have developed many Soil erosion models for estimating soil loss, such as the Soil and Water
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Assessment Tool (SWAT), the Water Erosion Prediction Project (WEPP), the Universal Soil Loss Equation
(USLE), the Revised Universal Soil Loss Equation (RUSLE), etc. (Pham et a/.,2018).

Gaubi et al.,(2017) noted that nowadays the (RUSLE) which is prepared by Renard et al. (1997) is the most
used equation in determining the spatial distribution of soil erosion in the Mediterranean Such proliferation
can largely be because of their simplicity and flexibility in use as compared to other models and needs less data
than most of the other erosion estimation models (Zhu.,2015; Ostovari et al.,2017). Revised Universal Soil
Loss Equation Models is easy to use in integration with GIS and remote sensing (Phinzi and Ngetar, 2019).
The use of remote sensing (RS) and geographical information system (GIS) data seems necessary for the
analysis and estimation of erosion, erosion intensity mapping make soil erosion estimation, and its spatial
distribution feasible with reasonable costs and better accuracy in larger basins (Bahrawi ef a/, 2016).

The main objective of this paper is to predict the annual rate of soil erosion and determining its spatial
distribution by using RUSLE model through GIS in Al-Abrash basin.

Materials and Methods

1-Study area:

The study was conducted in the Al Abrash river basin which is located in Tartous Governorate west of Syria
as shown in Figl. The study covers an area of 368.46 km?. AL Abrash river basin extends wide starts from
north east in the mountainous area and ends in the South West at the sea line between the latitudes of 34.91”
and 34.69” North and longitudes of 36.27” and 35.95”East. The climate in the study area is a Mediterranean
climate with warm, rainy winters and hot dry summers, The annual rainfall ranges from 700 to 1400 mm
More than 90% of the annual rainfall occurs in the winter from October to April, with no rain falls during
the summer. The mean monthly temperatureis 13.5 to 28.5 °C. June, July, and August are the hottest months

of the summer time. the main dominant land use and vegetation types are : agriculture field-forests-groves
of citrus and olive trees and other fruits).

Fig .1. The location of study basin.
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2- RUSLE factors calculation:
This model illustrates the effect of climate, soil, topography, and land use on soil erosion in sloping terrain
caused by raindrop and surface runoff impact. The (RUSLE) is the most appropriate model that can be
utilized to predict soil erosion loss based on the available data in Syria generally and Tartous specifically.
With the RUSLE model the average annual rate of soil loss can be estimated and the spatial distribution of
the soil erosion risk map can be established. by multiplying several factors in raster data format as follows
(Renard et al. 1997):
A=R*K*LS*C*P

Where:

A: = Average annual soil loss in in tone/ha/year

R: = Rainfall/runoff erosivity

K = Soil erodibility

LS = Slope Length and Steepness Factor

C = Cover-management

P = Support practice factor

1-2 Rainfall erosivity (R-factor):

Rainfall is an important natural factor influencing water-borne erosion partly through the detachment power
of raindrop striking the soil surface and partly through the contribution of rain to runoff (Ganasri and Ramesh
2016).

The rainfall erosivity factor R was calculated by applying the following equation (Lenard and Freimud,1994):

R=3.85+0.35p
where R is a rainfall erosivity factor; P is monthly rainfall (mm). ‘

The R factor value of each climatic station adjacent to Al-abrash river basin was calculated for the period of
14 years (2007-2020) using the above equation, and the R factor map of the study area was produced with
the spatial interpolation techniques in a GIS environment.
2-2 Soil erodibility (K-factor):
The Soil erodibility factor represents both susceptibility of soil to erosion and the amount and rate of runoff.
(Devatha et al., 2015).
The method for indirect estimation of K factor was based on the equation, which utilized the soil physical
properties (texture and organic matter content, soil structure, permeability rate, etc.) ,as input data (Addis
and Klik., 2015).
Therefore, using the Equation developed by (Londhe et al.,2010) soil erodibility factor (K-value) for each
soil sample was calculated and soil erodibility map was generated as a raster data through interpolation by
‘Kriging’ method.

K=2.1%10-6*M "**(12-OM) +0.0325%(D-2) +0.025*(4-P)
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Where:

M: (%vts +% silt) * (100 - % clay)

Where: clay % is clay fraction content (< 0.002 mm); silt % is silt fraction content (0.002—0.05 mm); v{s%
is very fine sand fraction content (0.05-0.1 mm); OM = is the organic matter content, D = is the average row
of weighted granular diameters which are calculated by using the sieves with graduated diameters (0.25-0.5-

1-2-3-5-8-10 mm) and the following Equation:
MWD = Z Wi. Xi
i

where n is the order number of samples sizes, Wi is the weight of the secondary granules on the sieve as a
percentage in the case of total drought, and Xi is average of diameter on the sieve. Then, the mean weighted

diameter was classified into four rows, as in Table 1.

Table: 1 Average row of weighted granular diameters
(Wischmeier and Smith 1978).

Row 1 2 3 4

Average weighted diameter

1> 1-2 2-10 10<
(mm)

p is the saturated hydraulic conductivity of soil which calculated using soil water characteristics calculator
program depending on the percentage of individual granules involved in soil composition and soil content

of organic matter. The saturated hydraulic conductivity was classified as six rows (Table 2).

Table: 2 Rows of hydraulic conductivity (Wischmeier and Smith1978).

. Row 1 2 3 4 5 6

Hydraulic conductivity 100-
(cm/day) <1 1-10 10-40  40-100 300 <300

3-2 Slope length and steepness (LS-factor):
Topography is the main factor affecting soil erosion and the effect of measures for conserving soil and water
(Koo et al. 2016).
In the present study, Determines the slope steepness degree inclination using digital elevation model (DEM)
with 30 m, then LS factor was mapped through the following Equation proposed by Kumar and Kushwaha
(2013):

LS(r)y=(m+1)[A4 (r)/22.13]" [sin B(r) / 0.09]"
where m and n are empirical exponents (m = 1.3 and n = 0.6), B(r) is the slope steepness in percent, In
ArcGIS, B(r) is calculated the function of the Surface — Spatial Analyst Tool “slope” and A(r) the accumulated

upslope contributing area for a given cell size, 30 m.
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4-2 Cover management factor (C)
This factor estimates the amount of soil surface protection from erosion by vegetation. The Vegetation factor
or C factor is the most important parameter in soil loss in RUSLE model.
the Remote sensing technology provides a lot of information about the land surface through the Normalized
Difference Vegetation Index (NDVI) which is positively correlated with the amount of green biomass and
gives an indication of differences in green vegetation coverage.
NDVI was calculated from Landsat 8 image taken at May 2020 using the following equation (Sellers and
Canopy, 1989):

NDVI = (NIR-RED) / (NER+RED)
Where: NIR is the near-infrared band and RED is the red band.

Fo 4 8 116
I Kilometers

Fig .2. Spatial distribution of NDVI values in May 2020.
Due to the close relationship between the cover management factor (C) and vegetation coverage (Zhou et ‘

al.,2006) the Researchers established a formula for estimating the cover management factor by using the
Normalized Difference Vegetation Index (NDVI) and vegetation coverage. In this study, calculated C-factor
through the following equation: (Karaburun.,2010; Das ef al.,2018):

C factor =1.02 - 1.21 * NDVI
5-2 Conservation support practice factor (P):
The P-factor values ranges from 0 to 1, the value approaching to 0 indicates good conservation practice
while the value approaching 1 indicates poor conservation practice (Ganasri and Ramesh, 2016).
According to field observations, there are no significant conservation support practices, therefore it can

consider P factor value is equals to 1 for entire the study basin.
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Results and Discussion
1- Rainfall erosivity (R-factor):
Using rainfall data from four rainfall stations (Tab 3), R factors values of each station were estimated.
Subsequently, R factor values of the entire watershed were interpolated using Ordinary Kriging interpolation
within GIS.
(Figure 3) The spatial distribution of rainfall erosivity shows that the values of R factor vary from 31.48 to
40.32 .The lowest R values were recorded in the central and southern parts of the watershed and the highest

were recorded in Some parts of the northwest, northeast and central parts of the study area.

Table: 3 Climatic stations used in the study with R factor values for each station.

Climatic station Al basil Safita Almashtia Sifsafi

R factor 32.34 37.18 39.54 35.99

R - Factor

. 1:31.48 - 34.34
|
A 1 2:134.34 - 37.26

s L. B 337264032

Fig .3. Spatial distribution of R factor values.

2- Soil erodibility (K-factor):

in this study the factor K values range from 0 to 0.26 as shown in the Figure. 4

The values are higher in the middle, northwest, and northeast parts of the study area (0.18-0.26), where the
soils are higher in silt contents which are the most susceptible to erosion. They could be easily dispersed,
causing surface crusts, and decreasing water infiltration.

Otherwise the southern parts where soils are rich in clay contents possess low K values, varied from
0.03-0.14, since they are resistant to detachment and have a high infiltration rate and thus reduced runoff.
While Moderate K values range from 0.14—-0.18 were observed with loamy clay soils, because of their

susceptibility for detachment.
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Fig .4. Spatial distribution of K factor values.

3- Slope length and steepness (LS-factor):
Figure 5 shows the steepness map, in which the values of the slope degree vary from 0 to 92.84%. the low
values of the steepness are found on the west corner and southwestern part of the study area, either high

values of the steepness were also obtained in the northeastern corner of the study area.

Slope Percent
M o8
. 2848
s 1s-32
B 4:32-92.84

M M R
— — ilometers

o

Fig .5. Spatial distribution of slope degrees values.

Whil the IS values ranged in study area from 0 in flat areas and 43.93 in steep areas, they were grouped into
four classes (figure 6). The map shows the complexity of the topography, which make it vulnerable for soil

erosion. Since this parameter characterizes the functioning of the surface, it is therefore a good indicator of

soil erosion in the watershed.
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Fig .6. Spatial distribution of LS factor values.

4- Land Cover management factor (C):.

This factor estimates the amount of soil surface protection from erosion by vegetation and other land changes.
Values of C factor ranges between 0 to 1. When value of C factor approach to 0 this means the area possess
a good vegetative cover, while when value of C factor approach to 1 this means the area is a barren land.

In this study, the (C) factor value was low in the eastern part of the study area where the forest is dominant,
it ranged between 0.28 to 0.53 while the high value of (C) factor was about 0.73 to 1.11, was found in the
southwestern and some northern parts of the study area which represents to urban zones. The moderate
values of (C) factor were concentrated in most of the study area, especially in the central parts around the

Lake of the Basil Al-Assad Dam, the regions of olive and citrus agriculture permit a moderate protection of

soil, the moderate values were 0.53 to 0.73 as shown in Figure 7.

C Factor
0.28-0.53

[ 053-062
B 062-0.73
B 0.73-0.90

0_4 3 - -1?<il-ome-1ers- . . . - 0.90 -1.11

Fig .7. Spatial distribution of C factor values based on NDVI Index.
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5- Spatial assessment of soil Erosion:

The soil loss map was produced by multiplying the raster of the R, K, LS and C factors in ArcGIS, as shown
in Figure 8.

Results showed that the estimated annual soil lost for AL abrash basin ranged between 0 and 180 ton/ha/yr .
We noted that the spatial distribution of high values of soil lost were located at the Western and far eastern
parts of the study basin that was because of high values of Soil erodibility factor which was high due to the low
content of clay and organic matter in the area previously mentioned. Another reason for high values of soil lost
was the high rainfall values in that area. The areas with low erosion rates were in the central and Southern parts

of study basin, because of low rainfall values and moderate vegetarian coverage in those parts.

~ Soil Loss Risk (t/halyr)
| I 1: 0 -27( Low)

2: 27 - 60 (Moderate)
R I 60 - 180 (High)
? ' ' ' | I AL- Basil Basin
aiilometers 7 __—— AL - Abrash River

Fig .8. Soil erosion map in Al-Abrash basin based on RUSLE model.

The soil erosion zone in the study area was classified into 3 classes, low, moderate and high (Table 4).‘
Results showed that about 81.34% of the area was classified as low erosion zone. While, The lands with high
soil erosion were 6.33% of the study area. This Results Corresponds with a study carried out by the United

Nations Environmental Protection Program in cooperation with the General for Remote Sensing (UNEP

2004) which it was indicated that Tartous region erosion was from a low to moderate erosion risk.

Table: 4 Classification of soil erosion in study basin.

Soil erosion class Soil loss Area Percentage
(t ha' year™) (km?) (%)
Low 0-27 299.73 81.34
Moderate 27-60 45.41 12.33
High 60-180 23.32 6.33
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Conclusions
The results show that the rate of soil loss in AL-Abrash river basin varies spatially from 0(t/ha/year) to
180 (t/ha/year). Generally, such methodology provides a simple framework that can easily be implemented
in data-poor locations in Syria and elsewhere in the world, particularly in rural areas where there is much
reliance on subsistence agriculture, limited financial resources and are vulnerable to soil erosion.
Finally, for long term sustainable soil resources management and erosion control particularly in steeper

parts of the basin, conservation of existing vegetation cover and replanting appropriate vegetations should

be done.
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Abstract

This study carried out in 2019-2020 in the faculty of Agriculture laboratory, Damascus Unv. The present
investigation with deals effect of leaves, seed and bark extracts of Fraxinus syriaca and Gleditsia triacanthos
in growth mycilum of two fungal Botrytis cinerea and Penicillium digitatum. For the antifungal evaluation,
we used the Food Poison Technique. The results showed that the ethanolic extracts of the tested plants
exhibited varying degrees of inhibition activity against the Botrytis cinerea and Penicillium digitatum fungi.
The ethanolic extract of leaves from Fraxinus syriaca showed maximum activity. Where the inhibition of
mycelium growth of B. cinerea and Penicillium digitatum were completely inhibited (100%) at 1250 ppm.
Followed by the bark extract. Leaves, bark and seed of Fraxinus syriaca were more effective than the leaves,
seed and bark extracts of Gleditsia triacanthos against the tested fungi. On the other hand, the fungi Botrytis
cinerea was more sensitive than Penicillium digitatum for all the tested extracts. The extracts of Fraxinus
syriaca and Gleditsia triacanthos could be considered as potential sources of antifungal compounds for
treating diseases in plants.

Key words: Fungi, plant extracts, Fraxinus syriaca and Gleditsia triacanthos.

Introduction

Penicillium digitatum the cause of citrus green mold respect is important postharvest pathogens and cause
serious losses annually (Palou, ef al., 2001). Botrytis cinerea (the grey mold fungus) and other Botrytis
species are important pathogens of nursery plants, vegetables, ornamental, field and orchard crops and stored
and transported agricultural products. Considerable effort is invested in protecting the agricultural produce
against Botrytis before and after harvest (Agrios, 2005).The control of these pathogens remains a challenge
and is still based upon multiple applications of fungicides. Chemical control is effective and efficient but, at
the same time, can leads to the development of pathogen resistance, chemical residues in fruit, phytotoxicity
to other organisms or environmental and public health problems (Soylu, ef al., 2005 and Al-Najar, 2007.).
The alternative choice may be the use of botanical fungicides that are easily biodegradable and safe, with
minimal environmental impact and danger to consumers (Fawecett & Spencer, 1970). Many plants have
antimicrobial activities that are related to their antimicrobial constituents, including alkaloids, terpenes,
polysaccharide, esters, ketones, and quinones (Farzaei et al., 2015). Effective components extracted from
plants have promising potential for this purpose because of their high efficacy, low toxicity, and selective
characteristics (Sanei-Dehkordi ef al., 2016). Hence, use of some safe bioactive compounds like essential
oils has been proved beneficial in bringing down the physiological activities of fruits during storage and
minimizing the overall qualitative and quantitative losses (Porat ef al. 2002).

The anti-fungal activity of higher plants has long been thought to be an important factor for disease resistance
and control against a wide range of fungi that infect crops (Nwachukwu & Umechurupa, 2001; Ramezani
et al., 2002). Several studies have shown that natural products are capable of fungitoxic activity against a

good number of micro-organisms (Dubey & Dwivedi, 1991; Oluma & Elaigwu, 2006). Extracts of plants
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have also exhibited marked effects on spore germination (Singh andDwivedi, 1990). Oluma and Garba
(2004) found that the crude extract of Eucalyptus globulus Labill. and Ocimum gratissimum L. inhibited
spore germination and reduced radial growth of Pythium aphanidermatum Edson by 44.5%-100%, with E.
globulus being potent. Hadi and Sorkhi (2013) Reported that the ethanol extracts of Urtica dioica, Matricaria
chamomile, Cinnamomum zeylanicum and Mentha piperita at 50, 25, 500 and 100 ppm respectively gave
the maximum inhibition on the growth rate

of Penicillium digitatumin PDA media. Zaker (2013) investigated antifungal activity of peppermint,
lavandula, eucalyptus, datura and nettle extract against Alternaria sesame. Results indicated that methanolic
extracts of peppermint (15 and 10%), lavandula (15%) and eucalyptus (15%) were more effective than
methanol: water extracts and completely inhibited the growth of the pathogen. Among tested extracts,
methanolic extracts of peppermint (15%) and eucalyptus (15%) exhibited remarkable inhibition of the spore
germination.

The genus Fraxinus (Oleaceae) is distributed mostly in the temperate regions and the subtropics of the
Northern hemisphere (Wallander et a/,2000). Fraxinus syriaca Boiss Description trees or rarely shrubs,
deciduous or rarely evergreen. Leaves are odd-pinnate, opposite or rarely whorled at branch apices; petiole
and petiolule are often basally thickened. Inflorescences are terminal or axillary toward end of branches,
or lateral on branches of previous year, paniculate; bracts linear to lanceolate, caduceus or absent. Flowers
are small, unisexual, bisexual, or polygamous. The fruit is a samara with elongated wing. The seed is
usually one, ovate-oblong; endosperm fleshy; radicle erect (Hameed, 2011 ). The Fraxinus species have
economical, commercial and medicinal importance (Stoyanov,1973, Wallander et a/,2000). Many species
attract considerable attention for their medicinal properties and find application in the folk medicine, as well
as in the contemporary medicine (Shen, et a/, 1993, Kruedener et al., 1995). Some species grow as garden
plants; others are cultivated as ornamentals (Hosny,1998).

Fabaceae family is the third largest family of flowering plants after Orchidaceae and Asteraceae. This family
is distributed throughout temperate and tropical regions of the world (Rundel, 1989). Among the Fabaceae
is the genus Gleditsia, the Locust tree which comprises about 14 species of deciduous trees (Huxely et al.,
1992), and is native to North America and Asia. Gleditsia species have been widely used in folk medicine.
They are used for treatment of carbuncle, scabies, skin diseases and for treating apoplexy, headache,
productive cough and asthma, also they are used as diuretic and expectorant (Miyase ef al., 2010).

Honey locust (Gleditsia triacanthos L.) is a leguminous tree originating in the middle and eastern part‘
of North America, which was in Southern Slovakia and Hungary widely planted in parks as ornamental
species, round vineyards, gardens and fruit groves as thorn-hedge, along roads and fields as wind barrier,
and as a component of floodplain forests (Gyorgy, 2007).

The aim of the present study was to determine ethanol extracts of different parts (leave, seed and bark) of
Fraxinus syriaca and Gladitsia triacanthos against two economically important plant disease, Botrytis

cinerea and Penicillium digitatum. These diseases cause significant product losses storage fruits.
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Materials and Methods

This study carried out in 2019-2020 in the faculty of Agriculture laboratory, Damascus University.
Plant material:
A sample of Leaves, seed and bark of F. syriaca and G. triacanthos were collected from the garden of
Damascus D.C. Syria, Species were identified by a axonomist in the Dep. of Renewable Natural Resources
and Ecology, Fac. of Agric., Damascus Univ. After washing with tap water, the plant material was surface
sterilized with 1% sodium hypochlorite solution followed by thorough washing with sterilized water. These
plant materials were dried at 40 + °C in an electric oven and ground thoroughly to form powder. The powder
was sealed in polyethylene bags until extraction.
Preparation of ethanolic plant extracts:
For investigations, ethanolic plant extracts were prepared by soaking 50 g of dry powder plant materials
from each part in200 ethanol with stirring for 24 h and then filtered through double layers of muslin, and
finally filtered again through Whatman filter paper No. (1) to remove plants debris and obtain a clear filtrate.
The filtrates were evaporated and dried under reduced pressure and temperature below 45°C. The yield of
the dry residues in relation to the starting plant material was calculated.
Fungal cultures :
Fungal cultures of Penicillium digitatum and Botrytis cinerea were isolated from tomato crop by hyphae
point and monsporic technique and identified in the Faculty of Agriculture, Plant diseases Department,
Damascus University (Barnett and Hunter. 1987.). The isolated fungi preserved in slants containing potato
dextrose agar (PDA) till used. The tomato phytopathogenic fungi were provided from the culture collection
of Plant diseases Department, Damascus University. The isolated fungus was maintained on potato dextrose
agar (PDA) medium.
In vitro antifungal assays.
Inhibition of mycelial growth using the Food Poison Technique in PDA (Dhingra and Sinclair, 1995). Potato
Dextrose Agar (PDA) was autoclaved and then maintained in a water bath at 40 °C. The plant extract
residues were re-dissolved in 5 ml of methanol, and mixed with sterile potato dextrose agar medium to
obtain the final concentration of obtain final concentrations of 150, 300, 500, 750, 1000 and 1250 ppm of
each part extract and then poured in sterile Petri dishes (90 mm diameter) . For control, 2 ml of ethanol was
added to the PDA medium. After the solidification of media, discs of 5 mm diameter of phytopathogenic
fungi were cut from the periphery of 5 days old cultures and inoculated aseptically to the center of poured
Petri dishes of treatment and control sets . There were three replicates per experiment. Plates were incubated
for 7 days at 25 +2 °C. The percentage inhibition of mycelia growth, in terms of fungitoxicity of the extracts,
was calculated using the following formula Vincent:(1947).

% 1inhibition = [( Mc- Mt)] x 100
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Where, Mc is the average increase in mycelia growth in control an Mt is the average increase in mycelia
growth in treatment (Singh and Tripathi, 1999).

Statistical Analysis:

The experiment was conducted, using completely randomized design (CRD), There were three replicates
per experiment. Observed data was analyzed by SPSS20, using tow-way ANOVA. L.S.D (least significant

difference) have been run to compare means statistically at significance level of (0.01)

Results

- Assay of F syriaca against the tested fungi:

The results of the antifungal assay of the F. syriaca (ethanol extracts of Leaves, seed and bark) indicated
that these plant exhibited antifungal activity against the both tested fungi at concentrations of 300,500,
1000 and 1250 ppm. The potential sensitivity of the extract was obtained against the two fungi tested and
the percentage inhibition of mycelium growth were recorded and presented below in the table 1. Leaves
extract of F. syriaca showed significantly superior antifungal activity against the tested fungi at all tested
concentrations compare with the other treatment and control, where the percentage inhibition of mycelium
growth of Botrytis cinerea were ,81.33, 95.14,100 and 100% , and Penicillium digitatum,were 74.23,87.38,
92.14 and 100% at 500, 750, 1000 and 1250 ppm. Followed by ethanol extract of bark extract. On the
other hand, seeds extract of F. syriaca showed moderate antifungal activity against Penicillium digitatum
and Botrytis cinerea at the tested concentrations where the percentage inhibition of mycelium growth of
Botrytis cinerea and Penicillium digitatum were 89.36 and 63.12 at the maximum concentrate (1250 ppm),
respectively. data analysis showed the differences between extracts, between concentrations, as well as

between their interaction are significant (p<0.01).

Table 1: effects of ethanolic extracts of Leaves, seed and bark of F. syriaca on inhibition growth
of P. digitatum and Botrytis cinerea on PDA.

P. digitatum B. cinerea
C(;Ill)iel;l Leaves Bark Seed Leaves Bark Seed
% inhibition

Control 0 0 0 0 0 0
150 28.76 18.36 15.23 36.96 25.64 21.32
300 42.15 17.23 14.32 53.26 31.89 22.97
500 74.23 39.86 25.32 81.33 52.46 42.87
750 87.38 55.37 35.26 95.14 65.55 58.26
1000 92.14 63.98 43.16 100 79.84 71.21
1250 100 82.10 63.12 100 96.23 89.36

L.S.D (0.01) between concentrate= 5.23, between treatment= 7.98 , between interaction=3.65
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- Assay of Gladitsia triacanthos against the tested fungi:

In the present work, the effect of different concentrations of extracts from three parts (Leaves, seed and bark)
of G. triacanthos were studied on mycelia growth of P. digitatum and B. cinerea .The results of analysis of
variance revealed that three parts extracts of G. triacanthos caused significant inhibition of mycelia growth
of both fungi (Table 2). Furthermore, data analysis showed the differences between extracts, between doses,
as well as between their interaction are significant (p<0.01). The comparison of means showed maximum
inhibition of P. digitatum and B. cinerea growth was found at highest doses, 1000 and 1250 ppm (Table 2). It
was followed by the concentration 500, 300 and 150 ppm of the plant extracts as compared to control which
showed least inhibition on mycelia growth. The results in table 2 show that at all treatment concentrations
of G. triacanthos extracts significantly reduced mycelia growth of B. cinerea in compared with P. digitatum.
However, analysis of variance showed the differences between extracts, concentrations, as well as their
interaction are significant (p<0.01). The comparison of means showed the extent of mycelia growth usually
decrease by increasing the concentration of extracts and the maximum inhibition was usually observed at
highest concentrations of extracts, 1000 and 1250 ppm .However, seed extract of G. triacanthos showed
significantly superior antifungal activity against the tested fungi at all tested concentrations compare with
the other treatment and control. Flowed by the leaves extract. On the contrast, the bark extract gave the

lowest the percentage inhibition of mycelium growth of P. digitatum and Botrytis cinerea.

Table 2: effect of ethanolic extracts of Leaves, seed and bark of Gladitsia triacanthos on inhibition growth
of P. digitatum and Botrytis cinerea on PDA.

P. digitatum B. cinerea
C(;Ill):lel;l Leaves Bark Seed Leaves Bark Seed
% inhibition

Control 0 0 0 0 0 0
150 9.56 5.23 2.32 15.63 10.32 6.23
300 12.36 9.23 6.54 23.21 17.78 15.23
500 36.25 17.23 11.21 45.32 28.23 21.65
750 52.36 31.58 22.54 69.23 40.87 31.25
1000 67.58 56.35 43.56 75.87 60.65 54.23
1250 86.25 70.23 58.97 92.35 87.45 75.23

L.S.D (0.01) between concentrate= 3.87, between treatment= 3.21 , between interaction=2.87
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Discussion

In this study, the ethanol extracts of F. syriaca and G. triacanthos (leaves, seed and bark) were tested.
Experiment of plant extracts were conducted by the Food Poison Technique and identifying antifungal
activities. The ethanol extracts of all plant parts displayed varied antifungal activity on P. digitatum and
B.cinerea. The developments of mycelium of all pathogens have been significantly suppressed by compare
with control. All plant extracts were showed antifungal effect depending on concentration increasing. In
addition, the fungus B.cinerea has been observed the most sensitive diseases against plant extracts. According
to the result of mycelium that percent of inhibition rates were found. These rates were displayed different
level to compare the type of plants and parts used. As the concentration increases, the percent has been shown
an increase in inhibition rates. the ethanol extracts of F. syriaca gave the superior antifungal activity against
the tested fungi at all tested concentrations compare with the ethanol extracts of Gladitsia triacanthos.
May by du to exist coumarins, secoiridoids, phenylethanoids, flavonoids, and lignans in the composition of
Fraxinus species. Kostova and Iossifova (2007)A wide range of chemical components including coumarins,
secoiridoids, phenylethanoids, flavonoids, and lignans has been isolated from Fraxinus species. Extracts and
metabolites have been found to possess antiinflammatory, immunomodulatory, antimicrobial, antioxidative,
skin regenerating, photodynamic damage prevention, liverprotecting, diuretic and antiallergic activities.
Some species find application in contemporary medicine.

Also these results in agreement with other investigators The ethyl ether fraction of the alcoholic extract
of F. excelsior bark was inhibitory to Bacillus subtilis (Naimie and Bot, 1964). Extracts of the leaves of
F excelsior suppressed the growth of the fungi Gloeosporum limetticola and Alternaria tennis (Martin.et
al.1966) .

lossifova, et al., 1994 reported that grujic-Vacic and co-workers tested the antimicrobial activity of aqueous
extracts of the leaves and the barks of £ ornus and F. excelsior against 11 microorganisms and found that the
leaves of both species showed strong inhibition on the growth of Candida albicans with zones of inhibition
of 25 and 22 mm, while the extracts of their barks expressed The antimicrobial activity of different groups
of bark constituents of F. ornus was investigated.

In contrast, The main component responsible in Gladitsia triacanthos. is shown The seeds contain
carbohydrates, fibers, starch, proteins, lipids, vitamins (A, B, K), considerably low content of glyceride oil
(0.8 - 4.3%). The main components in triacylglicerols were found to be palmitic (34.4%), oleic (38.4%),
stearic (16.5%) and linoleic acid (9.0%) (Mariod, 2008). However, the activity of G. triacanthos againé’[‘
tested fungi may by du to exist alkaloid compounds (Belikov et al., 1959) reported the isolation of the
alkaloid triacanthine from the young leaves of Gleditsia triacanthos.

These results agreement with many articles were published about antifungal properties of medical plants
against pathogenic fungi (Bajpai, et al.,2012 , Kalkisim,2012 and Al —Naser and Ezz Al-dden, 2015 ). Also,
Ibrahim, 2016 demonstrated that the methanol extracts of the leaves from Brachychiton populneus showed

the maximum antifungal activity against Botrytis cinerea and Fusarium oxysporum f. sp. lycopersici fungi.
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Conclusion

The results of this study have shown that the ethanolic extracts of leaves, seed and bark of F. syriaca and G.
triacanthos significantly reduce the mycelial growth of P. digitatum and B.cinerea on PDA the causal mold
on storage fruits. Therefore, ethanolic extracts of F. syriaca and G. triacanthos determined activities showed
that can be used as biopesticides. In addition, first time displayed antifungal properties of F. syriaca and G.
triacanthos by this study. But it is important to state that further work needs to be carried out on the effects

of this extracts on fungi under field conditions.
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This research presents the first record of Sillago suezensis (Forsskél, 1775) belonging to tropical Sillaginidae
family from Syrian marine waters. Three individuals were caught by trammel nets at about 120m depth
in Rass Albassit, (35° 50'N, 35° 50'E) north of Lattakia, on 28th April 2021. This record represents the
first sighting of this immigrant S. suezensis Indo-Pacific species introduced in the Syrian marine waters.

These individuals were found mixing in the same net haul with populations other Mullidae species such as:

ol

Abstract

Parupeneus forsskali and Upeneus moluccensis.

Key words: New migrant, Sillaginidae, Sillago suezensis; Syrian marine waters.
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Introduction
The biological invasion of Indo-Pacific species into the Mediterranean was unknown before the opening of
the Suez Canal in 1869. The Levantine Basin of the Mediterranean Sea is the first recipient of the Lessepsian
invaders of Eritrean and Indo-Pacific species.
The family Sillaginidae belonging to the order Perciformes’ contains 36 species and 3 genera: Sillago,
Sillaginopsis and Sillaginodes. Three subgenera Sillago (Sillagionopodys, Parasillago and Sillago) (Fricke et
al.,2019; Xiao et al., 2021), among them, six new Si/lago species were determined and published successively
after the overview of the FAO species catalogue (McKay, 1992), including S. caudicula (Kaga, Imamura &
Nakaya, 2010), S. sinica (Gao & Xue, 2011), S. suezensis (Forsskal, 1775), S. shaoi (Gao & Xiao, 2016), S.
panhwari (Panhwar, 2018); and Sillago nigrofasciata (Xiao, Yu, Song & Gao 2020). (Kaga et al., 2010; Gao
et al., 2011; Golani et al., 2013; Xiao et al., 2016; Panhwar et al., 2018; Xiao et al., 2021).
Sillago suezensis 1s a lessepsian immigrant that recorded in Lebanon, Egypt, Palestine, Turkey, Cyprus and
Greece (Katsanevakis et al., 2009, Golani et al., 2013, Akel and Rizkalla, 2015, Innal et al., 2015; Celik et al.,
2019; Kousteni et al., 2019). The species was first recorded by Mouneimne (1977), as S. sihama (non Forsskal,
1775), and immediately afterwards became very common throughout the southeastern Mediterranean.

In this paper, we report this species for the first time in Syrian waters of Lattakia.

Material and Methods
Three individuals of fish species Sillago suezensis were caught during commercial fishing operation by
the trammel nets on 28th April 2021 and the surface seawater temperature and salinity were 19°C 39.20%,
respectively, at a depth of 120 m, over sandy bottom, off the shore of Rass Al-Bassit, 60 km north of Lattakia
(35°50" N, 35°50'E) (Fig. 1).
The individuals were measured to the nearest length (mm) and weighed (g). Morphometric measurements,
including the standard length per cent (%SL) and meristic, and meristic counts were performed according to

Golani et al., (2013); all data are given in Table 1.
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Fig.1. Specimens collecting locality .
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Results and Discussion
The captured specimens were identified as Sillago suezensis using the main morphological characters (Fig. 2):
Body elongate, slightly compressed, head tapering, with a terminal mouth; lower part of the cheek separated by
a deep channel and bent inward to almost meet that of the other side, preopercle smooth, completely scaleless;
opercle covered with a few scales, mainly in the upper part. First dorsal-fin rays XI; second dorsal-fin rays I,
21. Anal-fin rays II, 20. Pectoral-fin rays (16—17), pelvic fin rays (I, 5) and caudal fin forked. Lateral-line scales
(72-74). Gill rakers relatively large, 4 + 10 (3—4 + 8-10), uppermost raker on upper arch rudimentary.

= BRI - - o5

Fig. 2. Sillago suezensis caught from Syrian marine waters (Rass Al-Bassit).

w
i

LT Gl

Body dorsally silvery yellow, silvery-white below; a mid-lateral, silvery, longitudinal stripe usually present;
upper part of the eye with a reddish-brown blotch; dorsal fins dusky terminally; caudal fin with a faint dark
brown blotch each of the dorsal and ventral lobes, fin often terminally dusky; no dark blotch at the base of
the pectoral fin; other fins hyaline, pelvic and anal fins whitish. All Morphometric and meristic data of the
individuals were given in Table 1.

The results of the analysis of morphometric measurements of the three fish individuals in this study of S.
suezensis are in agreement with the results obtained by Golani et al., (2013) in Palestine seawaters. The caudal
fin appeared detached into two parts. We also noticed the presence of the few scales on the gill cover, that
distinguish it from the type S. sihama, which is characterized by a fan-tail, and a dense presence of scales on the
cover of the gills (Table 2). The number of soft rays on the second dorsal fin reached 20, whereas the species S.
caudicula has 23- 24 soft rays. Our specimens are also distinguished by the absence of spots along the midline
of the body, while the type S. caudicula contains 11 dark spots (Kaga et al., 2010).

S. suezensis is also distinguished from the type S. indica by the absence of dark markings on the side of the .
body, while the S. indica is distinguished by the presence of a dark stripe on the side that sometimes splits into
spots. It is distinguished from the type S. parvisquamis by the presence of 20 soft rays on the anal fin and 69- 71
scales on the lateral line, while the number of soft scales on the anal-fin in S. parvisquamis (22- 24) and 7080-

scales on the lateral line (Xiao ef al., 2021).
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Table 1: Morphometric and meristic of the three captured individuals of Sillago suezensis.

Morphometri Individual
OTPROMEIIE pdividuall  SL% " SL% individual3  SL%
measurements (mm) 2
Fork length (FL) 168 113.51 155 116.54 157 115.44
Total length (TL) 180 121.62 165 124.06 167 122.79
standard length (SL) 148 133 136
Head length (HL) 45 30.41 40 30.08 38 27.94
Body depth (BD) 30.5 20.61 25 18.80 27 19.85
Snout length (sL) 14 9.46 12 9.02 11 8.09
Eye diameter (ED) 10 6.76 9 6.77 8.8 6.47
Interorbital width (IW) 11.5 7.77 10.6 7.97 10.7 7.87
Postorbital length (PL) 17.5 11.82 15.8 11.88 16 11.76
Predorasal-1 length
54 36.49 50 37.59 49.5 36.40
(Pdl)
Predorasal-2 length
88 59.46 78 58.65 79 58.09
(Pdl)
Length of b f
g R 87.5 59.12 83 62.41 83 61.03
Dorsal fin (dbl)
B f the 1 1
ase of the 1% dorsa 32 21.62 30.5 22.93 31 22.79
fin
B f the 2nd d 1
aseo f?n orsa 525 35.47 50 37.59 495 36.40
| toral length
b e 46 31.08 41 30.83 41 30.15
(PpD
Preanal length (Pal) 86 58.11 80.5 60.53 80 58.82
Length of b f anal
FRIET A LS W 51.5 34.80 47 35.34 49 36.03
fin
Pelvic fin length 23.5 15.88 20.5 15.41 19 13.97
Counts
Scales on lateral line 71 69 70
Dorsal fin rays XI, I+20 XI, 1+20 XI, I+20
Anal fin rays 11+20 11+21 11+20
Pelvic fin rays I+5 I+5 I+5
pectoral fin rays 16 16 16
Total weight (g) 479 36.4 35.9
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Table 2: Comparison of species of Sillago. According to (Golani et al., 2013; McKay, 1985; 1992).

Stllago. Sl”‘.lgo Sillago indica St-llago , Sillago sihama
suezensis caudicula parvisquamis
Dorsal fins XI, I+20 XI-1, 22-23 X-X1, 1,21-22 Xl 21)? g;’ L XI, 1,20-23
Anal fins I1, 20-21 I, 23-24 I1, 22-23 11, 22-24 I1, 21-23
Lateral line 69-71 71 68-70 70-80 66-72
scales
Scales on
Absent Few Few Present Present
preoperculum
Scales on
Few Few Few Many Many
operculum
Lateral Covered with Covered with
extensions of Smooth Smooth numerous small numerous blind Smooth
swimbladder bulbs tubules
Colour pattern ,Pale, not spots ~ With a row of With a brgwn or With a dark
midline of bod silvery line dusky spots 11 blackish midlateral line Pale, no spots
y Yy Y sp midlateral line
Colour pattern Pale, no spots ~ With irregular Pale, no spots or Pale, no spots or ~ Pale, no dark
back or saddles dusky spots saddles saddles pigment

S. suezensis was previously recorded in the whole Levantine Basin: Lebanon, Turkey, Palestine and Egypt
(Mouneimne, 1977; Mavruk et al., 2017; Celik et al., 2019; Golani et al., 2013, Akel and Rizkalla, 2015). It

was also recently recorded in Cyprus and Greece (Katsanevakis et al., 2009; Kousteni et al., 2019).

Conclusions
This study reveals that the species S. suezensis is also present in the Syrian marine waters, where it was
found accompanied with the Mullidae fish family catch.
We have observed in this study, the recurrence of this species in the catch, By following up with the fishermen
in ( Lattakia, Banias, Tartous ). (fig.3).
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Fig .3. Specimens Sillago suezensis were located
in populations of the commercial fishing (Tartous).

which gives a preliminary indication of the environmental changes that facilitate the entry and migration of
tropical species to the Syrian coast and provides evidence adding to the ongoing invasion of alien species in

this area. This fish species is the only one belonging to the Sillaginidae family in the Syrian marine waters.
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