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Effect of nitrogen fertilizers rates on some
guantitative and qualitative indicators for
sugar beet at Homs region

Abstract

This research was carried out in the fall and winter sowing dates of
2020/2021 and 2021/2022 seasons at the General Commission for
Scientific Agricultural Research, Homs Research Center on the
multi-embryo sugar beet Byblos.

The aim of research was to study the effect of different levels of
nitrogen fertilizer (urea) on some quantitative and qualitative
indicators. The levels of the tested nitrogen fertilizers were (0, 50,
75, 100, 125, 150)% of the fertilizer recommendation), which are
equivalent to the following amounts (0, 100, 150, 200, 250, 300 kg
N/ha). The experiment was designed according to a randomized
complete block design with three replications.

The results showed that there were significant differences in all the
studied indicators, except for the Brix (%). In the fall harvest, the
fertilizer rate of 250 kg N/h achieved the best values in the average
percentage of sugar in the roots 17.97%, the percentage of sugar in
the juice 19.51%, the purity of the juice 82.93%, and the root
productivity 70.79 tons/ha. The actual sugar yield is 10.569 tons/ha.
As for the winter season, the fertilizer rate of 200 kg N / h achieved
the best values in the average percentage of sugar in the roots
17.07% and the percentage of sugar in the juice 18.32%, while the
rate of 250 kg N / ha achieved the highest root productivity 59.08
tons / h and the highest amount of actual sugar 7.860 tons / h

Keywords: sugar beet, nitrogen fertilizer, quantitative indicators,
qualitative indicators.
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Lall Gy pw 50 20 e el ) de)p3l) asha oldily Lghsads Lgasmds
LAY

Gl 5l Lind) Odisms Bl 3-2 Juar (Ral) amie Gasl)
Lall (e degyhall clilall cuels Cus (G 0KT5 syl s (JsY)
5 gsind %l Olgiabis dapas adad e dpaill gigiin can 20 Al e
Jelyy hagha

Al Sa 3 Ay Sl e -

At dadad 36 = 3 X2 X6 &) Kally cBlalaall K & sanall

.22 10 el dadasll dalise

Sl a5l Ae )y Ales Bty Apaill Jalati o 1 sl Sl ALl —
- il adadll G Aeadll Cilpes o i

zoV JWS) die apdl) Ll el 2D de )3l any aiil) 5 saylly ad -
S GhsY) e Y

ccalial) gl ‘g} dalall de rdadlKally cudianll-

21



R oSl i pdll due il g Al il pdigal) (lany (B g SV (e Al il glsa ABLS) G
Ay g — (aan Adlaig

Aipal) 5y yall alilly 55 pe JS 8 paill die alad B 500 Jpaanall ol
dcih s gall 2021/7/125) Lysiill 55521 2021/6/8 Fplis S pmsall 4
Ak al) 35 yall 2022/8 /14515 2022/7/6 Flis a il id SLE asisal) Ll
Bk JS (pe Jadh 2dalal) Joslatll Tygay olil) Glee casis sl e gl 5y el
Ayl Qlus 8 5 as e dugad

fe il leailiad Gl Apuat alad S (e 35 20 2508y )sda Aue cdal
e A g Byt (405l praanl) (S Aady Led Sl A a0
) Siay e (B Sl Hxidl)
Pl gy dsaslly 4 sil) cipdizall .3
oSl mllaias Lo @Bllays :(%) nasl) & 28I ddall alsall daus e -
. [30] Refractometer siesi€hayll Slea daulsy opiéi 235 «Brix
O DSl adlain) Ayl laaaat &5 1 (% s0al) s ))) Aaall Qladi -
Jalls sl sdal) il ) (e sdall Cilas Cus ¢ [31] aigdl) duse
A Cos el o Jsanll Ladll (4 Gy e 1) opkd duay (s
 FaplSull Slea 3ol il (palia)l clinls Leia 35Sl padlasl
gt AL 235,000 ¢ sl laiin) —
1 [32] Al iy (%) panl) s5lis -
100X GuSppall/ jpmall & Sl Gy = 35kl
Al (3l Cun Lpagpuay psiadl o8 any Loy 5n 1(Ma k) siadl dle —
Lok ) Gloag Rapat dak IS Leds B Cua el
P ADA e Caeng (Ve k) Aedl) (=) S 4 -
55 x100/(%) sdlall Ay x (Vaok) Apdall Laliy) = Lladll <L) 40
.100/(%) suasll
8 e sge IS e Alsdal) ALalS cileUnill aesi (335 dpadll Ciasa .4
bl iled ) clial) B8 Slaay) Judaill clidee ela) S5 cause
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Jalre Cla Gl %5 Dyginall ssuse vic (L.S.D)gsina (38 Jal g
.Gen.STAT v.12 GBLAA:)” GA\.J).J\ ?‘Mb Sy %(CV) DY)

:4E8lial)g gkl

omeand) sy .1
Agall dps 8 Aygina (3958 a9 p2e (3) Joanll (B Alany) Jilanl) il iy
sl sal e Sl J5Y) Cpansall (B (GSanll) peanll b A3 ALl
5 aldll 8 %22.75 on oSol) ded cingli Cus el anse Janigias
/38250 g3V s e %23.54
S Al gl Cus Lpsidl) Boall B Lsiee g Godl culS LAY el
/68 100 @ig3¥) Gsie 2 % 21.95 Gm deh)il ouse lanigia (4 juaall
348 200 ssindl i %22.49

Al Al oigal) b pmand) (uSp Aad B LAY Bandll G (3) Jgaad)

A3l amsa (B dygididly

Jiza

4 ) 3 g gl 44y 30 5.9 1)
2 i) B g Al 5 gl |

o giall Do giall ey
sial 2022 2021 gl 2022 2021 a/N &S

22.01 21.10 | 22.91 22.75 23.29 | 22.21 0

21.95 21.17 | 22.72 23.13 22.83 | 23.43 100

22.08 21.25 | 22.90 23.22 23.97 | 22.47 150

22.49 21.70 | 23.28 23.10 23.37 | 22.84 200

22.29 21.67 | 22.90 23.54 23.57 | 23.52 250

22.07 21.36 | 22.78 23.37 23.22 | 23.53 300

22.15 21.38 | 22.91 23.19 23.38 | 23.00 | Jawgiall

1.212NS | 1.292 | 0.997 | 1.145NS | 0.717 | 2.302 | LSDggs

4.6 3.4 2.4 4.2 1.7 5.6 CV%

o) Jalea Y pdy OV ccdlabeall oy dsina (338 35 p2e I NS i
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250 Jamal) aie jeaall 8 2500 Adiall slsall A 3oLy Jae lin o i
Agsine b (e (S 4gidll g yall (3 2/3S 200 5 Al 5y all 3 a/asS
093 (8 A Al slsall A (B s a3 Gy eV and) B e A5l
Gy (8 Al Sgall aaS Balyyy il gad Sujad A o)en G (oSl gl
B 3ol Il s A cadl slgal) AaS Balyils ¢[33] Lsiall LaaY Jawin Ll
o2 (34T ¢ Hsdall Hrac 8 AN Ll sl lgiaia ey A0S Al salal)
[35] ¢[34] cluhyall (s sac pa il

o(Apad) lbaiindl) Jdall b Sl dpd 2

Liwd yine 8 Lysiee (3538 dsmy (4) sandl 8 Slasy) Jilaill sl el
sl el a/N &S 250 (gl Gin Apal) sl el & <)
Opansall Jagiay Al Jo¥1 Al awse 4 %17.97 (17.64 <18.30
&S 300 (ssiall o dygina gty SY) Slisiall Ge Asine G Jsil e
.2/N

17.57 2l i 83 200 ssivsall Gin J¥) anssall 3 L5t 5 pel) Lonally
Glifie pe Lsine e Gl @il AV bl Jo Tt G5 %
2/38 200 Gl Gin aY) SIS S gl g L JeY) 5050 alad)
o o llas coDlaleall b e dysina ye Gyt oK1 % 17.57 il e
- Opans sal) T il dpuilly ABlas

] 4l diasi o pe Gnanssall DS i pad) DS (A L) Jeasill 3 A milial) (i
G o=l ) s o oSe el e Al (sgiaa aliad) of ST 3 [8
Sl sl e eSudl sl Jane 2 )
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gl (B sl (B S B (B A9V Bl Ll (4) Jsaad
A3l s (b ysilly by A

Jiza

4 gudl) 5 g ) 44y 40 5.9 )
2 g3l 3 g ol i A 3 g S

Jac gial) S giall 3Y)
sl | 2022 | 2021 sl | 2022 | 2021 /N i

16.31ab | 15.71 | 16.90 | 16.33cd | 16.49 | 16.17 0

16.19a | 16.15 | 16.23 | 16.01d | 15.65 | 16.37 100

16.31ab | 16.32 | 16.30 | 16.73cd | 16.95 | 16.51 150

17.07a | 16.57 | 17.57 | 17.07bc | 16.54 | 17.60 200

16.40ab | 16.16 | 16.63 | 17.97a | 17.64 | 18.30 250

16.70ab | 16.37 | 17.03 | 17.82ab | 17.70 | 17.93 300

16.55 16.21 | 16.78 16.99 16.83 | 17.15 | Jwgiall

0.789 1.030 | 1.056 | 0.890 | 0.935 | 1.687 | LSDggs

4.0 3.5 3.5 4.4 2.8 5.5 CV%

:%0( peand) lainl) juandl b jSud) 4 .3

e e 3 dagiea (3958 25a (5) Jsaadl 8 Slaay) Jidaill gt el
alll el /N 48 250 (ssimad) (in Auigall 5yl 8 juaell 8 S
Opansall bagiag Sl JY) Aol ewse & %19.51 <18.92 (20.11
S 300 i) ae dagina ey (SN Glgind) ge Lagine G Jsl) e
.2a/N

19.03 adll Jtef 2/38 200 (ssinal) Gin Jo¥) ausall B Bagadll 55 yall dasailly
Glisine pa duginn e Gl @ilSy S Qlsiadl o Lgies G55 %
Sl e Asine e Gl il B awsdl a5 L eV 050 alad)
oo Lsine AN 58 200 (ssinall Bo Cpamsall Jansgial Tanaillys cDlelal
2N 38300 5 250 Cpsiusall g dysina pe (3580 il Y] iyl
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Osad A (%) sward) B Sl Al B g 3Y) wendll LA L(5) Jgaad
A3l amsa (b Aygidlly 4dy A0

Ay g1 B g ol iy Al B gl Jira

lacad)

- .Ig‘

bugiad) | 2022 | 2021 | Bwssadl | 2022 | 2021 | ¢
/N &S

18.05ab | 17.84 | 18.27 | 17.95b | 17.93 | 17.97 0

17.80bc | 17.67 | 17.93 | 17.50b | 17.00 | 18.00 100

17.58c | 17.12 | 18.03 | 18.27b | 18.12 | 18.42 150

18.32a | 17.60 | 19.03 | 18.08b | 17.85 | 18.30 200

18.07ab | 17.87 | 18.27 | 19.51a | 18.92 | 20.11 250

18.15ab | 17.79 | 18.50 | 19.29a | 18.98 | 19.61 300

17.99 17.65 | 18.34 | 1852 | 18.13 | 18.74 | lwsial

0.432 0.654 | 0.554 | 1.001 | 0.971 | 1.531 | LSDggs

3.9 3.4 3.5 4.6 3.0 4.6 CV%

sic (LSD) (ssie 3 Jil Lol dlanls dysiee Gy dsms ple i dsec 8 Agliial Capal)

o5t (B Sl e A (el () Jasl) () 55 i VL Al 3l o)
Aggiill 35 yall a/3S 200 5 uipall 35 pall a/aS 250 2sany cas Sad) sl
AL Sl AeSy psdall (8 g V) A G Apule Al dllia b ale Sy
s gl Gane gt Aglee 5l ) @3 S B0l g5 L DAl
ety Lo psaad) (8 Sl s dglae Adle) Q5 Ul Byl sall e

. [36] [33] [21] go gl o3a (35 . ysdall gl doe gill (ialid
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1(%) sard) 5583 .4

Bl pline (B Aysime (3908 sy (6) Jsandl (B Slasy) dilaill Al s

85.61 il el a/N 48 250 siwall Gin Lagall 5ypel) 8 ¢ sl

sl e Cpansall Jasgiag G5 J3¥1 Ae))3l) canse A %82.93 (80.25

AN 28300 (sivall ae dygine gty JY) Cligina) o dsine Gk

81.77 adll el 2/38 200 (ssiall Gin J5Y) ausall & Gyill 5y pell doually

Gl ¥ S () pendll Ciligine Bl e digie e Gk oS5 %

cOpanssall lassging (SO ansall (8 dygiea 2 (954

Ldy Al oigall B (%) smand) 585 A g Y) sanl) 5L L (6) Jaad

Al pamga B Lygidlly

P A o
4q gl ) 4, Al |

2 gid) B g & A 3 g gl o~

hagadl | 2022 | 2021 | hwsiadl | 2022 | 2021 gw"{‘

/N &8

81.16 82.55 | 79.77 | 78.95abc | 76.99 | 80.91 0

81.18 83.44 | 7893 | 77.82c | 74.46 | 76.82 100

79.65 80.52 | 78.77 | 78.80bc | 75.63 | 81.98 150

81.48 81.18 | 81.77 | 78.30c | 76.38 | 80.23 200

81.13 82.49 | 79.77 | 82.93a | 80.25 | 85.61 250

82.25 | 83.30 | 81.19 | 82.57ab | 81.74 | 83.39 300

81.31 82.25 | 80.04 79.90 7758 | 82.22 | luwgidll

2.915NS | 3.956 | 4.066 4.010 3.735 | 4.406 | LSDg s

3.0 2.0 2.9 4.3 2.7 3.0 CV%

vic (LSD) (ssine 3 Ji JLial ddaulsy Gysien (3538 25ns pie a3 dsee S 8 ALl Cajal)

S e A 8 dua Al aluhall e 2ae Llag Al =it aah
o FEL ben D) e & 9 (o R o
) SR XE D &% @) AU ! D
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[36] N — sisal Lall (oS jall duaS ala u¥sall AEL LS el (ge (s5inall 305
sl 8 sl A (aBlE ) (s0% Lo Mg
:a/0h il daliy) .5
Al 3 dygiee B9 dsas (7) sl (3 Slan) Jdaill &l ek
Laliy) of ol Cus ARl 595V dpentl) il Aai sdall (e sl
Aol amsas gyl 8 A/N &S 250 s 5aen) il 3245 e Lsins
67.91 T73.67 adll el a/N 1S 250 siwall in Lapall 5yyell o
sl e Cpassal Jasgiag JEly JY1 Aol canse & 2/ 70.79
Cialiy /N A4S 300 sivall pe dusine pes S Gligindl o disine Bk
2/0h 59.49 (52.07 35.27 23.82 del))l amse Janssia ysiall dali
sl e /N x8200 <150 <100 0 apansill il ginea die
59.64 4l Jef a/N 48 250 siwall Gin a¥) Gl 358l 5 pell dpailly
Slo Cnansall Lasgiay S5 IV Al cawse 8 a/0hk 59.08 ¢58.53
Lasgiag sdall Al caalys L eVl DY) clsud) o Ay 3oy sl
0 yentll Glgise vie 2/0k 42.47 42.67 30.61 17.64 dc))3l ause
Sl e a/N 22200 150 <100
Caly G dgydall Lalil) hugie b Ladl) o Al 5 el 58 LSl
LAl e a/ok 43.06 <51.98
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Ay gaal) A50EIY 9 de ) 3 Aaigd) Al

SR e o

gl (b /0 Ay dall Aalily) (A (AsSY) sl Ll (7) Jsaad
A3 pamsa b Aygidally dudy Al

sl 350 L 40153, g
bhagial | 2022 | 2021 | bwgiall | 2022 | 2021 j;ﬁzs
17.64F | 17.01 | 18.27 | 23.82e | 22.43 | 25.20 0
30.61e | 29.97 | 31.25 | 35.27d | 33.13 | 37.41 100
42.67d | 42.45 | 42.88 | 52.07c | 53.76 | 50.37 150
52.47c | 51.82 | 53.11 | 59.49b | 57.17 | 61.82 200
50.08a | 58.53 | 59.64 | 70.79a | 67.91 | 73.67 250
55.89b | 53.32 | 58.46 | 70.44a | 66.79 | 74.09 300
4306 | 4218 | 43.94 | 51.98 | 50.20 | 53.76 | e sidl
2682 | 3275 | 4154 | 6571 | 9591 | 9.810 | LSDggs

5.3 4.4 5.3 10.7 | 107 | 103 | CV%

vic (LSD) (ssie 38 Jil Lial ddaulsy Gysiea (3558 dsas pie ad dsee S 8 ALl apnl)

t a0k il Sl e Laliiy) .6

Aaln) 3 Lgies G398 2smy (8) Jsaall 8 Slaayl dibail) miln el
pd ) Cus ARl 565V el Giligiae Aagi Jadll Sl e x5
misay Ofigonll 3 /N &S 250 s 5aenl) LS 33l we Lisine Lalis))
eyl

9.576 (11.561 Al el a/N 4S8 250 (sl i Lyiyal) 355l i
Sl e el hagiay Sy V) Aol awse A a/ok 10.569
Cialis L a/N 48 300 sivall o dagina s JY) Slisiuall o dsine Gk
afch 7.968 6.842 4.411 3.079 del)3l amwse Jawgiay Sudl Al
sl e a/N 38200 <150 <100 0 aponsill il ginne e

(7.923 2l el a/N 48 250 (ssisall Gin aY) SIS Zy5all 55yl Lpally
Slo Onansal) Lasgiag Sl IV deh)l) awse & a/0b 7.860 (7.797
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2N S 300 sisad) ao dysina s IV Glsioal) o Lygina (g h sl

7.300 ¢5.533 «4.115 2.362 el awse busgiar Sull Laliy cialyy

LMy . sl e /N 38200 <150 <100 0 il Silysivs v a5k

Caly G el S Aali) bawgie (A Lol o LAl 5yl B8

LAl e a/ohk 5.807 «7.204

b A0k Al ) cra Aaliy) B g aanal) Al L(8) Jgand
Al ramga B Aygidlly Al Al (g )

st 5y n) Ay 205520 o=
. . 3Y
bugial | 2022 2021 | hwgiadl | 2022 2021 /N &
2.362e | 2.261 | 2463 | 3.079d | 2.847 | 3.311 0
4.115d | 4.214 | 4.015 | 4411c | 3.861 | 4.961 100
5.533c | 5567 | 5498 | 6.842b | 6.882 | 6.802 150
7.300b | 6.961 | 7.638 | 7.968b | 7.202 | 8.734 200
7.860a | 7.797 | 7.923 | 10.569a | 9.576 | 11.561 250
7.676ab | 7.269 | 8.082 | 10.357a | 9.658 | 11.055 300
5.807 5.67/8 | 5.937 7.204 6.671 | 7.737 | lwgial
0.4998 | 0.4482 | 0.8596 | 1.1538 | 0.9233 | 1.7023 | LSDgs
7.3 4.4 8.1 13.6 7.8 12.4 CV%

sic (LSD) (ssie 3 Jil Lol dlauls dysine Gy dsms ple i dsee 8 dgliiall Capal)

B Addaal) @ V) A€ 0l e el Sy psdall e bl A}
2Sh3 8Ly (A 533y bl g e g3V o (A @l (ghags <a/N &S 250
5[38] o bl oda By . Syl Sl dlee i A e Alall 53l
Jsmane 3 pshall daliy 5035 aay 3 [33] e cusiil LS ([40] 5 [39]
el AN 48300 Jasal) 3iag dadaall cog V) AaS 30l poa (ilall gl

sdall S A ey eall e daliy
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A Al 3oyall (8 psiall Ale o aag Aadlly Aanal ois el Aali) A5)lia

Boall sai puge b Ay udy Ao camge (B Apgidl) 3all e ST cals

salall ASIAl o5y Las Ael)3l) aege coun asy 75 lemy Byl (e Skl 2y A

sooalh Alie LSt s @iy e slhe) 5 Adnall sl & LT g Al

Tus Uyt Toas slae SISH cgl) colall jag g yall 55 5el 3 adf LS 45550

o Aaiil) sda iy L Bl JY) S (el B Bhall cila paliss) Jd

Djlie afch 15-12 laiey Layall 5o5ell 8 Laliyl saly oy 3 [14]

Y e ol 85 () aaly pha e Aledl) S S @l el Aoyl e gy

Al Al & Giigped) o alids ol GV geaie e dplead) GlaliaY)

8)53 e Ja¥) Bl 3 g DU 2 lay clal) o @y a/N S 250 agaay il

c 5l ausge PlA aila

rala iy

folt Lo 33V drantill (e CDalae A 4 a2dinl M) sl i

852l 3 (a/N &= 250) Lol i gil) (40 (%125) Adaladl) idgss —
Glaiiul @lall da))) Aol @ldiall 8 cOlalad) S o Al
sl e (%82.93 %19.51 «%17.97) (sl 55l ¢ juasll

(o Aasina 33l (N Asdlly danall g yal) (3 /N G 250 Al ol -
(S e Al edyial) Al ) Al ldialsall

t&luagdl)

il aes Adhie b (oSl sl de)y) ale) die )i Bow Le (o 2Ly

el Gaaaal a/N 318 250 2saay senail %25 Loy salyy Adlall dpland) dua il

o) Sully sdal) (e Al
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b L(2017) Ao Ao daaay bl Jlalily slw dpaaay 3l (ule .1
Ol B (Bela vulgaris L.) o Sull jxiesll cblal dayll oyledl) adad
149-141 :(2) 4 e )y doganll Ay el Aadl) e gilly 4ICAN dilia an
2. Al Jbawi, E.M.; AF. Al Raei; A. Al Ali; and H. Al Zubi
(2016). Genotype — environment interaction study in sugar beet

(Beta vulgaris L.). International Journal of Environment. 5(3): 74-
86.

3. FAO, Mars (2010) . Site de la FAO : www.FAO.org.
s b Sl gl I W " lsiey Alie L(2014) Jlall (gl .4
050 Bsd LApew 4 S Y @laats Galiall L(2009) gl cubes WS
Codl dadlay el LK L gl &) G e 8 Aliall Jualsl
.103-86: (= ALelSll &) S .2009/7/30
(2009) adu dagdg ‘_'éw&y (Bomy pam gglaally Jlalll (golall .6
ge Oty el 3l Aol s (b el SLAY) Lipsas DoY) and
eyl daded) Gganll daladl dgl)
7. Mohamed, A.E.W.(2007). Effect of nitrogen and magnesuiem
fertilization on the production of Trachyspermum ammi L
(Ajowan) plants under Sinai conditions. J . Applied Sci
Res,3(8)781-786.
8. Birkas, M., Dexter, A.R., Kalmar, T and Bottik, L.(2006).

Soil quality —soil condition-production stability. Ceral Research
communication,34:1.135-138.
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20. Ulrich, A., Morghan, J. T., and Whitney, E.D (1993). Sugar
beet .pp.91-98.
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Analysis of the Attitudes of Sheep

Breeders Towards Risk Using Binary

Logistic regression in the AL-Hasakah
Governorate

(AL-Qamishly Region)

Shabab Naseer, professor, Department of Agricultural Economics,
Faculty of Agricultural, Damascus University

Manal Alaji, Economic researcher, PhD in Agricultural Risk
Management, Faculty of Agricultural, Damascus University,

Abstract

The research aims to determine sources of risk, and the effect of
some personal qualities, social and economic characteristics on the
heading of sheep breeder to risks in AL-Qamishly Region in in AL-
Hasakah Governorate during the season2021/2021, by using
logistic regression model, based on random sample included 175
breeders. The results showed that %>53.1 of the respondents don’t
want to take risks which facing them in raising sheep, according to
test Wald that the age of the breeder, and the size of his owned by
sheep have negative significant at the level of significance (5%), as
for his experience in raising sheep have negative significant at the
level of significance (1%), that is, when his age and experience
increase by one year, that will lead to a decrease in the likelihood of

his unwillingness to take risks in the rate of (3.4%,73.9 %), while
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variables ( the other profession of a breeder and his annual income

from raising sheep) have a positive significant effect at the level of
significance (5%), that is when he performs another job the
probability of not take risks increases by 0.208 times. Also
increasing his annual income by an amount 1% leads to an increase
in the possibility of not take risks to 157.1%, while the two
variables: the educational level of the breeder, and the area of filed
crops did not have a significant effect, as the independent variable
according to the statistics R%cox & Snel explains about73.1% of
changes in the depended variables (heading to risk), while explain

about 97.5% according to the statistics RZNagelkerke.

Keywords: sheep, risk, logistic regression, AL Qamishly region.
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Abstract

A Laboratory experiment was conducted in Alhenadi Research
Station (Jableh) in spring of 2022-2023.Different levels of tobacco
waste compost and mineral fertilizer were added to a sandy loamy
soil in Plant Pots. Treatment variables were(C0-C1-C2-C3)
represented by(0-10-20-30)ton/ha of tobacco crop fermented
organinc wastes (?) were applied with (FO-F1-F2- F3) represented
by(0-25-50-75)% of mineral fertilizer reclining on recommendation
of agriculture ministry.The experiment followed a completely
randomized designed with three replicates for each treatment.
Incubation Perriod continued (30 day), soil samples were collected
after(15,30) day from beginning of experiment from each pot for
measurements of soil reaction(pH), organic carbon, total N ,
available P , K and enumeration of Bacteria and Fungus.

The results showed no significant effect of increasing organic
fertilizer on pH degree.Respectively, the highest organic carbon
content was significantly increased for C3F1 treatment and
followed by C3F2,C3F3. In addition, there were significant positive
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effects by increasing organic fertilizer levels on (NPK) levels over
control and mineral fertilizer treatment become identical to low
concentration tobacco treatments and the stability of the soil
improved wherein the MWD increased and his value wase 1.7mm
in C3F1 in ratio 70% compared to the control..In addition
enumeration of bacteria and fungus increased by increasing of
tobacco compost significantly in studing period, whereat high
values of bacteria and fungus after 30 day were in high
concentration treatments of compost (C3), with(620*10%) for
bacteria and (48*10%) for fungus in C3F1,C3F2 respectively.

Keywords: Tobacco compost, mineral fertilizer, Microorganisms.
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The Content of Vermicompost Produced
from the Wast of Cows and Sheep from
the elements N-P-K

:Abstract
The study was carried out at the Agricultural Scientific Research
Center in Homs for the year 2021 the aim of studying the effect of
the presence of worms on the mineral elements nitrogen,
phosphorous and potassium during f vermicomposting from
different animal wastes for a period of 90 days. Six treatments were
tested with three replicates (C1: cow dung only). Without worms,
C2: Sheep manure only, without worms, C3: Mixture of cow
manure with sheep manure half without worms, B1: Cow manure
with worms, B2: Sheep manure with worms, B3: Mixture of cow
manure with half sheep manure with worms present) , The results
showed that there were significant differences between the
treatments over the passage of time. Despite the increase in total
nitrogen in the treatments of cow manure, sheep manure and the
mixture without worms, the increase in the treatments with the
presence of worms achieved twice the percentage of total
mineralized nitrogen obtained in the treatments without worms. It
was noted that the treatments of the mixture C3 were superior and
B2, respectively, 1.14% and 1.33%. It was also noted that the B1
cow treatments were superior in terms of phosphorus over the rest
of the studied treatments, reaching 0.57%. A slight increase was
observed in the percentage of potassium in the worm-free treatments
over time, while the increase was very clear in Treatments with
added worms, where the treatment of cows B1 excelled, amounting
to 0.80%.

Keywords: vermicompost, treatments, nitrogen, phosphorus,
potassium.
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:pre—composting ¢juall ¢l Clilial) jucaad

Eigns e o plY) days Aliaad) il dase e JEY) ) o Jpeanll &
2y ol U8 el A0 sad Lysall Gigylall ppmpna S rila ISy daala
cuddil) il Lﬁ Cpdie 33 precomposting dlee lagl cuysal A eyl
& el ity 5yl o) U Alsel) Jos il 5pe Capass IS (55l sl
130 Joeey daa AN Aelaall Zuball Galsal ) Lgtilals dialie lehls

(%20 A5k Jaeay (sl 380 &) Gmen J< A dans alie sl
bl dls e P Glaall Bl g)af clilie ol ddla) S Al

:Bedding agall sf du il Jagl Aad) daadl) cililes

te vl mhe o eld) G Gob oe Al daagd L) dushal) el &
Gupdie JS Baals 5ye palal) Cull aa %80-70 dulia dysh) Ao ddailal
I (Ual) il alsh Al dans s Adans ) ALYl [Aaseil) Glaal o
Al mlan o dadaldl @)Y Ak dsmy Sty glas S die G

LAahl)

g

Aol Bae Pla cenal) cunll Jads dasl) S
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Lol e i lad &y, :Cl

Lol s s e\_'u':i Jdiy: C2

L 05 Abalie alie] J) ae Llad Cig)y dada : C3
O aa Sl ey, Bl

SO ae aiel Jyy : B2

O asas ae Adalie alie] iy pe & g, lads : B3
Alalae JSI ) S0 36 adlgy SOl A

: Vermicomposting cuugiaS asmill 7 1) didas

o Ol Ala) 5 &l palial b andags Tl T ol sgall st &
Gl Sl sl Blass e Ll seal) 8 Jam a LeS5y lasal cals
DA aad) Jdaill P Slial) 3875 Leasl) Gllee apaiiy (alml) dagliag

)l e
:Harvest vermicompost cuugiaS o4l slaa
el i ladle ek slelye an 2022 /3 /27 fply sliaal) dlee iy

e peldll sl jelad) ae aisl Adlic s dleud) g s Lagl Cus (msall
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J<ay ol plial ) Ayl Gasall Jaufs i) ST cind agall o JalS
A bra ASAWL Plu ladiul & dua dlad) dayhy dbaeall dde G
Sl ) ool A a1 e g el Pl (g5ad aall mhas e Lgraag
sl s ol 5 slasl) Llee Copaind coldall il e Ll L) olagal

'é)\);lb UAA.mS\ :\.!..uj e ;\_\4,_1 eﬂu
: Statistical analysis Jlaay! Juail)

GENESTAT V12 _laay) Jilaill zaliy alasiuly dilaay) bl Qs &
vic (L.S.D) gsime 3¢ Jil lual (ANOVA)  olall slasV) galal Julas
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:Parameters of study 4.y aall <fpiigally e}yl

Vermicompost chemical cuugias  apill Libasll  (ailadll

:properties

rilassl) alsdd) (2 Judas

Murphy and ) s olisasishs i Slen pasinly S ol i 5 -
.(Riley,1962

The Berthelot or indophenols  dsyla 53, U s pll i 5 -
-(Searle, P.L. 1984) reaction

Murphy and ) s olijisesishs 5 Slea pasinly I pgalipl) i & -
.(Riley,1962

Results and Discussion 4.8l gl

g paal) Agdlgand) cliliall Ailasl Lailadl)

sV Al jualiall e SEN) Cigy e o clilia) dilan il ey
ey ualial) iy L« gl e 0.44 0.55 (114 ghuilly o salisally
cldad) lda 8 el WS (gl e 0.43 «0.67 0.94 adl ey J

.(Hernandez et al.,2014)
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Ay yaall Gl all Apilasl) (ailadll (1) ‘JJ Jea

TP TK TN Q,J\\,,ni\ aldal
0.44 0.55 1.14 Dl &g
0.43 0.67 0.94 alef dy
0.43 0.59 1.02
(Ll Joy + D&l &y

Vermicompost  chemical G gial mapdll dibasl) Jailadl)

:properties

% TN S g ¥ s -1
Gsine duhy &l gl AP Awlud) A8l jualiall aal @iV ey
ALY dlelee 3 sV e Al sine OIS Cum ia agll e Tea g3V
s LAdidl clabedl 8 i J8 Gl e dgslal) Hlie) dlaleas 2Ll
o g paall il (ggina o ) Aglay Bangl 30 asill A (2) ady Jsaal) b gl
oo Wsina claleall 8L e BT 5 Cl Ladall cDlalee sl Cum g3

Ldall cDlelee il %1.34 51.26 sl e g3V da Caly G g3
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B2 5, C2 eV dlbe &b %1.34 5 % 1.26 ) <lasy B3 5 C3

%1.18 5%1.07

sle CBlbeall cubailag Jasgll 8 g3V A gl haiad Bagl 60 a5l
oY) s A aly gl aad 90 asll & Auhall 558 Al A @alad) L
Sl e cialig Bl 5 CLLEY) dleles cin cun duhall iy & U

B35 C3 Lulal) dlelas Lili o 3 %1.88 5 %1.54

o Alelra (355 Jaadl il ilangie A3lhays B2 5 C2 alieY) dleles Ll &
il C1 glas gen LY dklee o %1.46 daudll culig BT olaal) a5

Lol Geu Jaddl) dlales e c8sst Cun %1.38 Al chalyg B3 dlalas

Gl k) (e p )l e el spe IS Apsiee SOl o Bl il
8 5 of V) cola (s Jalally AleN) gy A1 gy clelea A S
Jualall Cpaadiall JSU ¢ip ) A G ciia lanl) dsm ge EDlabaall il
dlee Pla GV DBana 3ol B Gluall aalid s clan Gen bl 3
axuiiy LJaally aladlly diemgll L@l Glayie PR e vermicomposting
( : Mousavi ef al, 2017 : Malafaia ef al.,2015) <) sac pa bl

Dominguez and Gomez- Brandon, 2013
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% TN ) SN A as (2) a4 Jox

D ol T alabedll
T Lgidl 90 60 30 0

1.32 1.54 1.34 1.26 1.14 Cl
1.10 1.29 1.10 1.07 0.94 c2
1.19 1.41 1.19 1.14 1.02 C3
1.46 1.88 1.51 1.34 1.12 B1
1.29 1.65 1.34 1.18 0.99 B2
1.38 1.76 1.41 1.33 1.03 B3

- 1.59 1.32 1.22 1.04 D L gl

LSD, osT=0.032 , LSD, (sD=0.026, LSD, osT.D=0.064 , CV=3.0%

Oe Aaa)Y) DA Aahiad) clebeall & S @3 585 (1) ) JSal maasyg

L5 90-0

1.9

\

‘\\ 1.7

——C1 XN\ L6

~&-C2 A2\ \ 15

=A—C3 \ 1.4

—>=B1 .\ 1.3

==B2 \' - 1.2

-0-B3 ~\.\ 11
1

. . . 0.9

%TN Loy jaall colaleadl aman & A g 5Y) dsad gidags (1) a8y gl
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% TP S shosdl) Tl —2

O <l Glall 4,005 8 4y)5 palls daledl (Sl jualiall o )sdusdll puaic aay
2l ity Agynall cDladl b slgine dilads 4iudy e 38 e A
(3) &) dsaad

a5t (90-60-30-0) Zuhall s s dlelee JU e Jilsil) cla) vie
Gillanssia Ajliags g el O alaall JS 3 JSI siansill dps 8 2Ll Jass)
5 %0.57 Jsl) e el ¢ua C1 e BT, e (358 Laadls gl
Sl e daadll cialyy C3 e B3 5ot dum Laylall dlebes DG %0.52
e B2 dlalae ¢ 1als %0.07 L 30050 daus ciliy %0.49 5 %0.56
Slo Agslall Edlbeal) (s 43)aalls %0.47 5 %0.54 il e il C2
alea Iypals %0.56 Laall dlies Ll Bl Y] dlelee (5 Ll ol

. %0.54 ALy

alis Alendl e aY) GBI DA Gaeaiall st A A SV Bl s
A3 Glulyy sae aa il (3é0, « vermicomposting (s 3,8Y) e 30 Pla

.(Ramos et al., 2022 ¢« Jain et al., 2018 ; Cao et al., 2021) L
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% TP ASY | shugdl) dp s (3) b o

D ol T dlaledl
T g | 90 60 30 0

0.52 0.56 0.55 0.52 0.44 Cl
0.47 0.50 0.49 0.47 0.43 c2
0.49 0.53 0.52 0.48 0.43 Cc3
0.57 0.67 0.62 0.59 0.41 Bl
0.54 0.61 0.53 0.52 0.50 B2
0.56 0.65 0.57 0.56 0.46 B3

E 0.59 0.55 0.52 0.45 | D Laugial

LSD005T=0-019 ’ LSD005D=0-016, LSD005T.D=O-O39 y CV=4-5%

b A s paall Baan) 8 SN s il el dpasil) (2) o8 JSAN gy

- .].. . 1..).\-0‘}
0.7
=0—C1 N 0.6
= S— N\
=== C3 0.55
=>¢=B1
B2 - 0.5
=0—B3
- 0.45
T T 0.4
q . T Y‘ .

%TP SN sheugill Lo gudasy (2) aby JS)
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% TK As)) agamlisyl) i -3
Aoty ALY L) oS lally A5 3 aledl 0505 assalisd) jeaic Lpadl ik
Shasll Jalaill eaiall (4) &85 Jeaal) iy PA ey ailil) slend) 8 s2al5

ol Lo daada 5 Dlalaal) gand pgpalisl] yuaial

Daoe g Gl e Al EBleall (8 pulipl) dans o il ala)) e
(ol L) CGaliaall O lalaall 3 Tas daaly salpl) culS Laiy ol
B3 dliles gl %0.71 il dus B2 aleY) dlilae s Jas il
el Bl dlalad) ciiia 90 asill 3 s 8 Bl Ladall dlales baaays
%0.80 adll culS; B2 dlbaall &5 B3 dlabeall Ll asaulisall das
sl e %0.77 %0.78

o oY) il PR aslisll A 8 530 e SV Al S5 @
Cao ef al., «Jain et al2018 ) Clup ae anudi Fililly cAyleal)
.(Ramos et al., 2022 ¢« 2021
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% TK AS) agauligal) A guag (4) by Jgsa

D ol T aleladll
T Lwsial 90 60 30 0

0.66 0.71 0.70 0.68 0.55 Cl
0.68 0.69 0.68 0.66 0.67 c2
0.66 0.70 0.69 0.66 0.59 Cc3
0.68 0.80 0.75 0.73 0.44 BI
0.71 0.77 0.74 0.72 0.61 B2
0.70 0.78 0.75 0.72 0.55 B3

- 0.74 0.72 0.70 0.57 | D lausial

LSD005T=0-027 ’ LSD005D=0-022, LSD005T.D=O-054 f CV=4-9%

A el Dlalaall dilide Aol DA 2 sanlisdl 3855 (3) JSE) gy

=—C1
=E—-C2
=== C3
=>é=B1
=ie=B2
=0-B3

0.8

0.75

0.7

0.65

0.6

0.55

0.5

0.45

0.4

%TK IS agpualisal Lpnss quiagy (3) oy Jeal
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peoll eg Ayl (8N jaliall Haaai Aoy 3l (A Oluall dsag aalu -1
335 O V) el yaliall e lual) e dllall e alaal) (ggina 3aL) (e
Cana OIS gluall Je Zoglall G jaell EBlaall (8 (o)l paliall dps
Aslall Ay aall O lleal) (i Lgina (558l S Gua dahyall saa A dagdl)

Ll e AR D leally Glasall e

i) osa L (iel1 Sl a1 il oty o a2 oS0 =2
L lia sale (385 Ac)3all 8 olandl il eansy 531 V) ol il
Lol e

:la yidal)

CrrgaS poydll 2l 3 e lioas 38l Aulpn g Al Cldan las) 3ygm -

Y dlee A Ailida die) 220 (3

el 535 Auhns Vermicomposting: ca sseS ooyl 23l Ay 3 agdl) -
pmdlly Jaaladl Cilise e bl
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Lp g o(2021-2022) o )y3) pusall chyysndl Aupall Ayyseaall (L))l
asyinall 2l slen Gl Lehiall 5L deg)ie duasl Ak ) Ak elyes
EOy Sl agyiall Gl slews cafaS (3,2,1) @V D (gl
aoladdl ey ol 8 clilay) i il s5) L a/3S (30,20,10) <V axe
Al 8 Aadal dal) LSl A ol gl

slaws aladin) xe Azotobacter 5 suiall LiSs slacl sl bl ey
dgn (e wanall aspinall dlaw Cleles g Ajlie /38 T Jaray gsilil aspiaal
Alas (1o _)457 Jan iy yladl) dac salyy A L¢1JMJ\ (.}D‘As.d\ ANRENWY sz ng;i
Bacillus (sial Zall e siall LSyl dlael cacadds) Jiladly cgglll a3l
aspyirall slas cOleles ae Aijlie ST <G ool agiia) slaw ddla) xe
@il agpyinal dlaws Hatinl ve Clinle g€ slael 8 Gs Jhasy ¢ Jiamall
asiall slew aladial sof a8 3 Jaea 5l datia) vie W Gl ek
G deadiaall LSl el gamlias) ) el aa e Saeally gl
c ) syl slew aladiu) die eadl e S (mlaaal) oKl ol

(il iiSY) ¢ Azotobacter iésmall LSl il LSy sdabidal) clasl)
gas) Al ectlylail

Cand) Aaala el A ¢l Sty sl and o el Lo cluhy il -1
Wsas eind) dnala chel)3l) A4S ¢ V) 2 Siaials Al and 8 Ml -2
g cpans doe ) Agaled) gl Aalal) Al (8 Sl -3
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The Effect Nano and Mineral
Magnesium on The Numbers of some
Groups of microbial in the Soil
Cultivated with corn (Zea mays L..)
Yamen Al-Hasan @

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

Abstract:
The research was carried out under field conditions in Homs

Governorate (Agricultural Scientific Research Center) in the Syrian
Arab Republic, agricultural season (2021-2022), in red clay to
loamy soils planted with (Zea mays L.). Magnesium oxide nano
fertilizer was added at three rates of (1,2,3) kg/ha, and mineral
magnesium sulfate fertilizer at three rates of (10,20,30) kg/ha. The
effect of these additions on some numbers of physiological groups

of microorganisms in the soil was studied.

The results showed an increase in the numbers of Ammonification
Bacteria and Azotobacter when using magnesium nano-fertilizer at
a rate of 1 kg/h, compared with the treatments of mineral
magnesium fertilizer. The use of mineral magnesium also led to an
increase in the number of fungi more than the nano-magnesium
fertilizer, in contrast, the number of Spore-Forming

Bacteria(Bacillus) decreased when the nano-magnesium fertilizer
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was added more compared to the mineral magnesium fertilizer
treatments, and an increase was recorded in the numbers of
Actinomycetes when using the nano-magnesium fertilizer, and this
was clearly when using the magnesium nano-fertilizer The latter at
a rate of 3 kg/h. The use of both nano and mineral magnesium
fertilizers led to a decrease in the number of Bacteria Assimilation
Mineral Nitrogen, but the decrease was high when using mineral

magnesium fertilizer.

Keywords: Lome clay, Ammonification bacteria ,Spore-forming ,
Azotobacter, Actinomycetes, Fungi.
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Dl sy ALl il Lie clostll e el del3ll Cals
Aatily (sl 55 pa consinl Lae tdeg)jall daluddl Galiiy dpe)))l Cilaiid)
LS5 alasind Goaal ol La (gas e ool ls (sabeai@¥) L&YY (3dat) L))
Zls Jolallalay) A0lS) A saan dow Slanind e (S g ol A
ipaal & kil o a5 o(Prasad et al., 2014) dely3l oSG o el
Gl elade U8 (e 51 agiell 3 50€ hhe (5lSS golil aspiaall 2l
SV eclilall Byplad ARG LAl (B agiyirall (el Tg ey ob ) <ol
ISy il B gl jsh A aspiiadl Gligiae o cyedal &paall bl
sy Aaxiall bl B sguand &l GaladY) B ofs ccdsl) e Lisale
astiie g als Laiy (ygilays el asppinad) it e V) aal e 8
-(Guo et al., 2016) »
A Saall Cladinall 13¢5 Lpmpdall 2iall 8 Zyll) s0enl) Jlay) JS5 8
Sle 55 Al lawall o e ¢3UY) & 3 «((Charu Gupta., 2020) saidll
@) a5 o Ben-Moshe et al., 2013) sl dyeaall sLal) jailad
5 o) ey Sl gl o il Gaas il gl Slaal)
Al Clasnll 585 50l Siad ¢(Kumar et al., 2012) <) sai e Wead
(Tiede et al., 2016 ) dglall LyaSl Ll 5l pias o ¢Sy
TiO2 « ZnO J 45l clapeall 5/(2015) Xu C, Peng et al gl iy
@l cudill Taaghy Al LSy adine & bt ciaal Fes045 « CeO; «
Glapa g Sl 53S0 f (2016) Jiling et al ks cyedsl LS (g sl

Al 2l LS Gl B LS ssine e S IS8 JB Fe30, J Al
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«(Chai et al., 2015) ¥ dkidyly <Azotobacter sl e Ll g5l
Glasall e ST Lela 1,6 iand geanl) e el Glawall o san oS
(Ben-Moshe et al., 4 4 488 dall bl e dypaall 4l
.2013)

Al A gy Saall Aygeal) ABSY e 530S Al BT dgas labal) iany cuelil
(%=14.2) B-Pro-teobacteria s «(Z=17) Lisdl s2uS5all LSl ¢ (7-38 )
Gaida By aal [ Ayl dadl) i aae 0,01 1 Gyl (e A amy Gl
5 (£21.1)banle ity (744) sty Laseall Ladl) Lyl ead 5
Abia il 5 «(Griin et al.,, 2018 ) < (<& (£14.6) Bacteroidetes
g Sadl) Ayl ABKH 5Ly ) ol Al saend) alasiud of Caaa sl il
5aanYL Alebeall Gl (ya ST Aoy Ayl 3 Al Aadl IS Slacfs sl &
. (Rajput et al., 2018) il

S il gy sl slew aladind o) cplpadll Aaldll iy e A b
e Al Gy Lagale JS Ayl b culygSaall laey dpsl byl Lol sl
Alalaadl 450 3 DNy Sl el ddaiil col) Cua 4y dAllae e Ay
il LS calys o(Jall e 7213 5 7374 Ay el sledl
Nibin et ) Jsll Je 7208 5772 5750 duiy Clyyhailly il i<yl
.(al., 2019

MgO sl aspiirall 2yl ciliial G (2019) Tapan Adhikari Jaw
4ada) dall ol Bl dag) 33y e acligy ccalall Hoda gai 32l daaal
b Lty 130 Ay gilil) o giiaall Cilagend o Ll coliaall iy LS )il 416L4)
Wies epall palaid bl MgO @lia e 3 lall gl il
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30y )l e calal) s caede bl clall gl Jaall Ll
. (Corredor et al., 2009) dagal) 4al) IS Laliiy gad juad 5 <y o <))

LSl i€ Aglle AL gl o ghirall A€y o bl (oaey ol o8
52,y (316 072 (sl a3 llall A0 atiial @lldy dabisa LalugY) b
Stoimenov et al.,  Glugully LA slal Jony Jully mhddl e
.(2002)

daailiie il llia of (e BB o2 Uiy dgagie B 48U Cluhdll (e
&) leany Ol s gl AaEa) el Gl e gell) el 556 Jsa
Slel O 4ol 0yl g axdiea) 45l 8 dadall dall el aael o
A e Ayl saendl Al bl s &5 gpal clulpy i cdasale IS
Aldinal by Hlaliall apad coal) Ges didall dal) QKN 5 @lall o
paadl ol e i ebal dale sl dalall Gl agdy Al b LealaannY
Db il laal (s il sad 30 LSy g 30l 3aanY) aladiud cile
Glagal) @lglu (DAY Pla als Gl e sdle gl 8 dadal) okl e
3aly dala @llia JAL cgepll) 2l o) Cagyh 4 B Ba) A0l
Gl e At gl 8l Sl Saadly Ll Clawal) il d85d)
& Bube dauliall LYy ardill G sShu 5 cAdlide Laliagn gk A de)))l)
Gaa o hlad (R Y Cumy lgilinkiy sl Lagl i€ Eigad L) olaty)
sl ) sl
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rduand) (aan

pary el A caeall aspiiral dlaw ae @) asgianaly el 50 4l
oaea Aladlas Cag ka8 ellg iyl b ARl dal) LS A gl g3l asalaal

o5 jadkall cligys | digaaad) sala) 4861 pH SlSaal) Jalal

Jabial popdlsl) % Al gl %ok | %cdu | %

&sfin % pas [ S94la 1:2.5

32 19 1.75 0.45 7.25 40 | 30 | 30
gy —

rCagd) Gihhag Alga

381 ) Apysm = paes G A3l Aalall Sugand) 3850 B Canll M0 5 2 2B gal)
alaia A gl dida LY Al epes deakiioal) G5l L (Sl 3lsall Cusa
asandl €I g i g ¢ Agpamall 53lall ial) Alagia Y] AL L G gesl
(1 Jsan ) pspirally ssinall 58 «

(0 30-0) Goe (30 ussall pdsall 45 ALl (ailiadll (mmy (1) Jsaall

pAs) iy Al ypdaas
s (B 82 A sl canall ¢ Zea mays L.ehpall 5)l dely) S
el Elad) dalus hsleie ifiha Lpaill dakill Lha 25 (2022)
o Y1 Aaall Aila) ey oaa Gilae Aaulsy sy an 30 (Bers DU
&S 80 (gyshusill slanall Zilaly ((%46) Lys & [ &S 130 Al 35591 slesd)
ol et Gy B LT A At B e 5o [3S 40 lisd) dlaudly s/
dsad Lonpad any JS Caann Guny 20 24 = X4 alal et Slasg ) Ayl
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e <o 30 @AY Byl s pn 70 DAY Jadl) (p dils 50 6 Jshas Jashas
25 A e iS5 «aYls dabeall Gn a2 (mym dedd Gljee Juald 35a;
@l ) ULl G 5w 53 e 8yl (353 3 62 amg Lisw &g ca/aS
Aol aa Appadl) adll (gy5 Aeh Il e Guesad a3y By IS B sl
— el =g oGl — 8 ) L) Gllee AS a8 Dy ¢ byl
Aslall Cuns laaelsa b (o0 AnilSa

Sl ales o oadall Gpb oo Sl JS gl gyl dlew jumad
yyally Apypuad) A3 A6kl Ai i Lald calhe 3 MO &) spjiaal
MOS0y psspiaall i€ ardinly o 107 sl 48y (0 Jalie Gl oo
assyirall dlaw Aila) 5 ¢ 3lon¥l dsmse g)lal dlaws sa5 e dlens (%13)
D3yl 8 Al eyl e e amy (V) 1 Clady SO e Saeally sl
SO i el (e bl 8 Al (e e lgills slanll &5y caell ey G,
Ala) 25 h /L 4 Cupat lgd llaliny Jagiilly dawjail) adasl) ¢y 2022 alal
Ay any o)l olae ae Aiamally Ayl o gyjikall Boand

tdariial) e lalaall

(MgO) sl aspmiall 2l dlaw o dibide Cligiue day)l Alaiul
aspirall Gl slaw e Adlide Gligiue dxgls 2/3S (3,2,1,0) Yo
Jsaadl .l Ko 205 Alalas UL 0S5 ¢8/4S (30,20,10,0) <V anas (MgSO,)
(2)
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Ganl) EDlalaa (2) ‘JJ Jsia

Lol 3, 2ilaall 4ul) Lolend) Aleladl
NE
C - Al (en (i) -1
Mn50 1 %50 sl asy3isall alaw =2
Mn100 2 %100 s as33all slaw =3
Mn150 3 %150 sl aspyinall slaw —4
M50 10 %50 (sl aspsiaadl slaw =5
M100 20 %100  Sandll asiyindl sles -6
M150 30 %150 gional asiall sla =7

calanal) e 85l 8300 A gil) i Samally s las (e %100 Jane Cun®
(RCBD) 4L\l sl cileUadl) dahay Jaall 8 el apansd

Ailany) bl Jilas 3« Randomized Complete Blocks Design
SPSS V20 (siban ¥l Jilail gl plasialy

tluwlilly Jalladl)

1Al gag Sal) Jallal

) Aasmadll GLLY) ddyhy A3 ¢ LaSU A A gl g3uill il sanall Al
5 Ammonification bacteria 3adill LS a5 ( 2006¢ fisle s (unal)
) g3 dandiiiial) Ly il 5 ¢ sdaadl el Ly e lalael Glaa
dgyldn 408 4y Je <yai :Bacteria Assimilation Mineral Nitrogen
daglil) A2 giall Lyi&ul 5 « Eshba 4y e cous :Azotobacter sisbigigi¥) s
alyhdlly ¢ Nutrient agar gasddl jla¥1 4y e couys : Bacillus guiad
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liera 9389 (s ial) il A5y e ala ef Glwa 25 :FUNgI
.Nystatin Agar Ll 40l e <y :Actinomycetes

: AuBlially gl

alaal) Glany dasf B Samall agsially ol agrially sandl) il -1
1488 £ LadU dia gl udl)

pyaddl) Lass -1-1

Jael 8 ool agpiial) slew (e Adlide cVare Al 5L Ay 2ie
Ao ganall o2 slaef 3al5 Y o 2/aS T ddla) & i o3 Jsan) spadl) LSy
ol sl A Al cOlalaa gpan b Lol aa ddjlha Ligina dyg Suall
ddla Ly g1 A gale 11,16 Laslae] ciali ¢ Sumally ool ag3ial) Lo
O OSans «%1.08 oy aaLall Ll Lialls M50 dleleall oda g Loy
Ll Gjjes spall (alaial cailn 3 4l MO @liia oY b (gia
5 Chans Sl 32l ) s e el st e Ly Glall Sgezal) Jhl)
(Corredor ef sl iyl PlA (e 488l dal) QWK daliiy god jadan
2[5 2 ) Capal ) Alebeall b 5p0ial L3Sy slae caalyyl WS calk, 2009 )
Alla 45 g1 /Al gale 8.89 laslael cialy dun slll asiinall slaw (g
Jan ol iy e anad) agyiinall dlaw L Chansind Al e leleall e i g,
3 Alay) il Alelaall G A )Seall deganall oda dlac 8 Lysina (3358 5as
e ) Gl ) CBlaladll aen pes ol aspiad) dlew (e /S
s el agiiaall
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oitnal) g 3 Aaadiaal) syl -2-1

ISy Saxall g3 deadiaall L dlael (mlassl Slaay) diaill o
¢ 1) Faatid) cDleladl) 481S; gl o giinall dlasy Alelaall ojill 8 (55ina
£1 s gale 372 ¢ 3.77 ¢ 3.11) bolael el Y¢(3 Jsan) 2/aS (3 2
oo (%23.1 %22.1 %35.7) lsiag cauzmids) gl (Il o (R8s a5
asyyirall alaws (e dilide NV are Aila) il cabial Qladly L b e aalal
il iy Cua (3 Jsan) Sl @ deadiaall LK slael 4 aed)
Aalead) il 3 (goime S Samal)l @)U Aeadiiaall LSl slac] alass)
¢ 3.18) dlacl ciali 3) «a/aS (30 « 20 « 10 ) Jaear Saal aspiinall dlay
Gty cuzmil of o bl e (R8s 4p g1 fAds gsle 2.36 ¢ 3.21
Al Cadiy L e ) e aalal e (%51.2 « %33.6 <%34.2)
oS Ay sl gl slew aladia) die A< dcgenal) sda slas]
Ny Al dila) die A (3 Jsan) @il agiiall slew pa Al
CLeladl) AL e sine el cog S Laasiod) Lall slae] caly)) dakiad)
Goiy 02 Acgenall dael Gl (/S 3) Janey aiilin) died (i) xc)
dcganall s dlacl Ciad) Lagy o Jall e (%28.1 ¢ %10.5 ¢« %11.1)
asperal Al we Ml e (%29.1 « %11.5¢ %12.1) oy Lsins
ol asiirdl e (2/aS 1) dila) die Wl o(#/aS 2) Jaray gl
%15.5 Loty (#/aS 30) MI150 dlelas pe 4laally Lgina slaeY) cualy))
iy pallh M50 dldes e (M50 ,M100) tileleall i Jilaall,
@il (2021) Wenhao et al dagi pe a3 aay (Il e (%1.5 %2.1)
Jie sadall AsSll Gulia¥) Gaamy 0 MOS0, i of oS 4l ) L

129



£ jhall 530 Ae g Jal) Ay il B A g pSaal) aaalaal) (lang dlas) B Harall g o 3L a g uitall il

bl Sl dea o e Wk gy e conmg il Bysn Aadiall (uliaY)
G Aeatiud) LK) shel Jooelsw 2 o galilly Jamad) aspall
WS o Cun e LS o3 el dnliad) Gag Bl o adal ¢ aaal
S Agpme I Ay g il LSl saus] 1) Zliad Saeall < U daadil)
den 0o anally ool agyiminall lew 8 Bise e 1dag Al jalias L e
Gl 07 sl (a3 ((gslil) agpall Sy ol ) llall s ) atial
Al i e WS e bl b ghadl e sasY)

.(Stoimenov et al., 2002)

:Azotobacter jisLigigi¥) —3-1
dael 8 (mlissl ool apiiad) slew (e ddbide 3S)5 ddla) xie Al
Ans Saall e sanall 38 dae] czmisil Cua (3 Jsan) 2 Lall Ajlie SLgis )
2) Feddiusal) O abeally goilil) o giinall dlany Alelaall gl & ssina S
S (Ml Ayl [ Ads gale 5.33 ¢ 5.49) Lalael cali 3 cafas(3
oS el e sl e (%18.8 %16.4) Jltiay balael e () ¢l
5SLsis Y1 dael cumisil afaS 1 Jaray o) asyinall alew ddlia) 2 Loxie
[ AR el 6.21 Walael cialiy %5.4 i Ay, wlall e gl IS
asirall dlaw e Adlide CVaee dil) il Galis)  Jadl LAl A5 gl
dael (mlassl Slasy) daall i 3 (3 Jsaa) sSLsis¥l dacl 8 Jaedl)
10 ) Jamay Sonall agpyinall slowsy dlalaall Q) (B (goina IS5 5iSLgiHY)
§1 [ads sl 2.91 ¢ 3.45 ¢ 3.76) Walael caly cua ca/3S (30 « 20
oe (%55.7 « %474 « %42.7) cauy Cauzminil ) () e (Al dop
ALt Y LS s il agaiiall dlew of i 13Sag bl e aalall
alatind o Cmuagl Glul pe Gy 1y o hanadl pgaiall slew aa 4l
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Sl dacly Ayl 8 A Seall Ayl B 505 ) ol Ayl saen)
J(Rajput et 2ileSl 52auY L Alalaall el o T sy 450 8 d2da) 4l
COlalae Gllavgia Gu dusine 358y Al Jal Wiy @al,  2018)
Gl Sl aspiirad) slew Adla) wie 4l cps a3 Jsaa) Apadl
asirall alew e Sl Ay pSLGSY) dlael cumiil a/3<(30,20,10)
%28.6 %23.9) iy (#/aS 3) WlaYl Lsiee 4de @58 @A (gpli
aladinl die laiy ( Jl e (M150,M100,M50) <dlaleall 3ty (%36.9
¢ %31 ¢ %26.3) iy Lgine A€l desanall oda dlael Culy (a/aS 2)
Sle (M150,M100,M50)  jaxall asyiall slaws < lalaa g 43)lie (%39.3
sty Usine (368 ol asyiaall slew (o (#/aS 1) dila) ey o il
asaadl dlew ODlee e (%503 ¢ %42« %37.3)

.Sl e (M150,M100,M50), asall
WSl —pamall By e aally (g5l aspyialy el 5560 (3) Jgan

(Azotobacter — sasall s PU derdindl)

dadiiiial) L g Bl Ly iy
Azotobacter (i) g3 < Malaal)
Ala 4 i g 1/osle
6.57° 4.84° 11.04° c
6.21° 3.11° 11.16° Mn50
5.49° 3.77° 8.89P Mn100
5.33° 3.72° 8.20° Mn150
3.76° 3.18° 8.25° M50
3.45° 3.21° 8.49% M100
2.91¢ 2.36" 8.44% M150
0.39 0.48 0.56 LSD 0.05
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:Bacillus Guiall daglil) 48 gial) U i<l) —4-1
e (o Adlide Y are Ailz) vie degiall LKW slacf 8 Galids) laagl

Mool J83) @l S5 sal) ae Tyl (@A) e M2l sl o gyl
2l dlalaa A A8l L5 g1 [l (ke 12.05 (e (gsine JSG 2aal) (sl
(Mn150, ) cdleladlly (Ails 435 ¢ 1/403 o5l 8.53, 8.81, 10.49)
ol 3 (Charu Gupta, 2020) e iy 35 ¢ Sl e Mn100, Mn50
el Ay Kuall Cladinall 23y o8 Lpegalall Bid) 3 el saeny) JWBS) &
Aayil) A2 giall Wil LAY 4l et M) algal) (56 28 Uylat dgay (e
o) I sl 2SSy el JKal dilmy dam Bacillus J) pasll
Sl Ae sanall o3 a5l o adgiall (e OIS 4l e atl) e claose aliss)
Slaw o 2/3S (3,2,1) Ala) 8 1< Sl Ala 8 S Lial k)
¢ %12.9) oty Ays Sl Aesenall oda dlaef calmin a8 Gl gyl
LS e sl 456 (%29.2 <%26.8

Jael 8 aeall aspiiall slew (e Adlide cVama Ala) ik Calis) Qi
& Aasima 3508 s pae (Slaal) didadll (f S (1 JS) Aepial) LSyl
oalias) ) (2/aS 30— 20) ddla) ol g ¢ 2/aS 10 aladiu) xe Ll
Sle (%25.5 %5.1) cuiys WLl e gyime S Aesiall LS ol
il Ayys Saal) Ao ganall o2 dlae s Al o ) 8HLEY) jaaiy ¢ Sl
G gslill agpiirally dnandll st ASalin ae Sarall agpiirally dnendll die
Jalaill i @y e osdle il Lilld LS S5l 3ol sl cucaids)
alans Ails) die adl a5 3 (1 JS4) cDlalaall (g Aysine (58 d5ay Slany]

ST Gy A8 gl L) e cuaddl) /38 (3,2,1) ¥ ey g5l syl
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Consiy (/28 10) ahasind vie Usina agde G o3 ¢ Sanal) agoiiiall slaw (e
(Mn150,Mn100,Mn50) <dleleall dally (%28.6 « %26.2 « %12.3)
asppina) sl cOlalas e Lsine 35 (2/3S20) ahasinl sie Lay ¢ bl e
(Sl e (%24.1¢%21.7%7.8) wy (Mn150,MNn100,Mn50) g5l
abe 8 Walael Jle Lgine degenall oda el (350 (8/aS 30) Gadsi v
Lsine M150 dlabae e cdoss MN50 dlbaad) Liw «%3.7 4w MN150
labeadl Gy M150 el ¢ dysine 3308 Baaly o Jlaadlys «%12.6 dusiy

.Mn100

LSD =0.24
a
12,00 \
2
A
% 10,00
L
=
)
;
n?‘ 12.05 a7
2
=
[
2 800
5.00 :
c MnS0 Mn100 Mn150 MED Moo M50

ESTREN]

o) A2 gial) LS o Aanally o5l agially asandl Ll (1) Jsi
Bacillus wiall
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el yadl) —5-1

@bl aspiial) slew (e Adlide 305 aladiu) e calladll e )

(3l a5 g 1/a0a i 28.61, 30.53, 10.35) sl cialy 3) (4 Jsaa)
(#/¢S 3) Mn150 ,(#/&S 2) MN100 ,(2/iS 1) Mn50 cdlalaall xie el
@sll) asyinall alaw alaiiul die dgiee B39 2sa il Cuiyy cil e
Gty aLa) e Usiee olilalaall oils g Cus a/3S 3 ¢ 2 Jaaa
lphill slael sxie caly Ml ge S e %236.5 ¢ %259.1
Ll cua (2019) Nibin et al ae Gy ey Al Lp e [ads all 8.50
slaefs dgll clayy) Bl salyy ) ol paill ¢ oy Ul slews alasiad of
@l Cua ety el g A e A3le @llyy Bgale J& Al A @by Sl
ve Wl ge dysime Go dsny pre Ladlh cuny /208 Ay byl
Ty bl o Upals sy oa/aS 1 Jaeey osill) apyiaall alaia
&b el aspinall dlaw (e Adbie e dila) il Galia) Wiy L%21.7
st die cilphdll shel culjli (4 Jsaa) il dlie calyladll slac]
e %209¢ %534.3¢ %839 iy cdsi Cua caf3S (30,20,10) Y ana
axal aspyinal) slaw alatind die 41 xind Ua (e calally 45l ellyy )
psariall dlew (o Sl Lady byl slasf cadlyl 2/3S(30,20,10) b
O (2/a8 10) plasin) xie § (4 Jsaa) 2/3S (3,2,1) @luy caliadl) g oildl)
S (%603 %579.9 %817.3) oy ligine G5 Jaall agyyinadl slew
aspiall o Dol Lousilly @lldy il apyiaall dlaws go Adjlaally i)
sles (e (28 20) Gaki e Wiw <Mn150, Mn100, Mn50 sl

G Lol e A3lie Ay Sl desenad) o3 lael Calyjl el syl
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(%297.8 %275.2 %512.6) o sl aspriaall slaw cDlalas
bl aladin) diey (Jwl Je (Mn150, Mn100, Mn50) <dlaleall
%187.3 (/S 1) Mn50 alalas e Lsina cisii (/a8 30) M150
s (B/6S 30) MI50 alebaall oia (G usine 398 ol oS o Jiaall
.(Mn100,Mn150) (siilalall

s lienlagiisy) —6-1

Jael 3 el aspinall slew (e dibde Ve il sl Cabal

dael glayl a5 Cus taadiadl S5 Gua (4 Jsa)  Slieglesissy)
dln) e gelill agyiirall dleny Allaal)l Gl 5 goime IS5 Clile sy
Gp gl s Gale 3.61 Walacl caly 3 /38 3 s Gl V) Jardll
Cua (2018) Griin et al ae iy a5 calill e %8 Ly salyy (of cdila
s ol s A sl saan) Aasi) die il iaSY) juian a4 1) L]
pdn il b Llay) /S 2 -1 J8 cVaray ool psppiall slew lasin
Dsd qaali o (5l asppiaall slaws (s dnsiall S5 o sans A0S de pandl)
Aans Saall e sanall o8 sl Cacadtl Jlially L linnle ity slacl juan b
Jhaill o 3 (4 Jsan) el agiind) dlew (e Al N ame dil) e
ey Alalaad) Gl 3 ggine S8 linleaoSY) dlael (aliss) Jlaayl
¢ 2.84) olael il Cus ca [ 3S(30 20 (10 ) Jarar Sanall asyiaal)
Cumidl gl oo Jml e (Rils Lp g1 /AR oale 2.04 ¢ 2.63
s aaal Dyl @llyy o Ml e awlall e (%38.9 « %21.2 %14.9) oy
Cligunle 188V o Cum LS o3 el dpulial) (g ylall el o gpjiaall alew

& Gine e g e)Slly Alhall jalas Ll ey dppme Glilda ) 2 Uss
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el aspinal dlew dlia) die 4T Laadl Gy e WUaily ¢ el o gyl
Mo (Sl Ay Clianla i€y dlas] cuaddld) a/iS (30,20,10) @l
¢ 22.9%) sty (#/aS 3) alainl vie Usins agde (358 53 g gilil) o gy 3iial)
(M150, M100, _iaeall asyiall slew cDllaal dually (46.9% <29.2%
Gs8 ssill) agiiral) slew (e (/a8 2 ) Aila) e Ly ) e M50)
el asiall slas clea e (%34.5 %16.8 %10.5) iy Lsins
aspirall slew (e (/aS 1) ahasiul vey ¢ Ml e (M150, M100, M50)
%26.4) i (M100 , M150) Oileleadl e Usiea 358 (553l
aspiiall dlaw e SA Al Alleall el s Laiy il Je(%8.7
(%2.4) iusy (M50) dlelas e g5l
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Combining ability of 100 seed weight and
seed yield of winter chickpea genotypes
under water stress conditions

Reem Hamid Faisal Bakkour® and Fadi Abbas %)

(1), (3). Agriculture Research Center of Homs, General Commission for
Scientific Agricultural Research (GCSAR), Damascus, Syria.
(2). Department of Field Crops, Faculty of Agriculture, Al Baath

University, Homs, Syria.

Abstract:

This research was carried out during the years 2020, 2021, 2022 at
the Homs Research Center of the General Authority for Scientific
Agricultural Research, where 15 lines of chickpeas were subjected
in the 2020 season to laboratory and field screening under
conditions of water stress. Six lines were selected from which the
half diallel-cross took place in the 2021 season. The fifteen hybrids
produced were evaluated with parents during the year 2022 under
conditions of water stress during the flowering stage, with the aim
of studying the general and specific combining ability for the
characteristics of the weight of 100 seeds and seed yield, and to
identify the hybrids that are most tolerant to water stress while
maintaining their productive efficiency, in a field experiment
according to a Random complete design, with three replications.
The results showed that the variance of SCA, GCA for each of the
crosses and lines was highly significant under stress and control
conditions, and the ratio between the variance of the general and
specific combining ability showed the importance of non-
cumulative genetic action in inheriting the trait of 100 seed weight
and seed yield under stress conditions. The parental lines F87-59
and Ghab 4 were characterized by the best general ability to
combine, and the hybrids (F87-59xF87-8C), (Ghab4xF87-8C) were
characterized by the best specific combining ability for seed yield.

Keywords: chickpea, combining ability, water stress, seed yield,
Half diallel cross.
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Ziladlly [a 2.5/ Jsha chasha e del3l cas Guny WY1 B Y Lyl
.l 38/ baall (sgials [am 45/ Jashall oy

A Asbed) 385 (2 cJsaall) Luma 15 Jols Cauall JUsill e i

WY aaein (ol s tH «éva cH=n(n-1)/2=6(6-1)/2=15

Apl) B Aariiinal) Al sl kY cy (1) Jsaad

Jiadl s RN | ab

o ILC3279 1
X07 TH 2/X06TH3x FLIP 02-36C FLIP12-250C 2
X85 TH274/1LC 3843x FLIP 82-130 FLIP87-59C 3
X85 TH246/1LC 3398x FLIP 83-13 FLIP87-8C 4
X04 TH-5/X0O3TH-5x FLIP 96-154 FLIP10-3C 5
X81 TH55/ILC 1920x ILC 2956 FLIP84-48C 6
X01TH67/(Lebanes-1XSEL99TER85485)xFLIP98-10C FLIP08-42C 7
X05TH122/FLIP99-34x FLIP 00-14 FLIP09-117 8
FLIP82x150C 3le 9
FLIP85122x FLIP82150X FLIP8677 4 e 10
FLIP88x85C 5le 11

Py EPBY S e 12

LS S 13

sl Sose 0 14

) b 15
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Call g gl paeadl (e Al gkl 4y 3 Aadig 34 100 A 0y (bal Y)Y e 5 a1

) dgay) cig

coaand) (e Aysl) LAl ANl Chual Cpagil) alai (2) Jsaad

Py P Pa Ps Ps
P> Py x P,
Ps3 Py x P3 P2 x P3
P4 P1x Py P, x Py Ps x Py
P5 P1>< P5 P2 X P5 P3 X P5 P4 X P5
Ps Py x Pg P, x Pg P; x Pg P4 x Pg Ps x Pg

il dalall Cladedll 38y Jgeanall daady dalatiall 4pe )l Glleall 2w Sy
Gisag HlaY il Ad i) Jualaall G ad (e saball paeall Jauase clas
Al daadall ygall Aalal) Al b Juaaladl)

ool LS Al Aallg 5% A5l (35 oles 28 L) il die

conbon FloeS Ohse leiies ey el e e 33T &3 15,3 100 3 0y -
Al ale) & % 3+ Auas dadad JS (e Sliall ()5 Hslad die

sl 8 %14 dpsh ) A die Lgalua 5 400 Al -

clilyll cllay ((RCBD) dfsdall ALlS) chlelUail)l aransi 335 Ayl cudis
Gl jalias Jiail GENSTAT, V.12 gl sladinly lewsd ey Lilias)
@i il a5 g Ld Jelally danadll <l Gn ((ANOVA)
Ajlaaly g yaall adll dygine padl (%5) disies ssiue die (L.S.D) (gsine
Lalally GCA Aalall 5y08ll padi 5 LS LAy jaall Gldiall Glanigia (g Cldg 4l
Ayl alaialy cplal) S Giluad B8kl clagia JS cilyiliy 38150 e SCA
«(1956 (Griffing) Alxll G, (Model-1) Js¥) z3sall ((Method—2)4tl
PBTOOIS galiyy alatinly . Lt Lo Jelily chagaally Lauliall Zuhal) iy e
V1.4

152



2023 sle 19 3ml) 45 Alaal) i gea) 0 5 A 3 Acutig) Abeadan ) drala Alaa
s g 2 255 Juaid 2 L ayy p

saziuly 3Blgll o SCA ) dualdlly ( GCA ) dalal) (yiadl) a2
AV Nl 3855 . (Griffing, 1956) allall J4¥) Jaagall (Al 45,k

S.S.due to GCA =(1 /n+2)[Z(yi+yii)* —4/n(y)’]
S.S.due to SCA =x3yii* - 1/n+2[S(yi+ yij)’l+ [2/(n+1)(n+2)ly>
GCA effects
gi=( 1 2z (yi+yi)-(2/n)y- ]
SCA effects
sij=yij = 1/n+2lyij+ yii+yj+yjil+ [2/(n+1)(n+2)ly
S.E(gi) = [(n-1)o’/ n(n+2)]'
S.E(sil) = [2(n-1)0*/e(n+1)(n+2)]"* = [(n*+n+2) o%e/(n+1)(n+2)]"/2
G5l e Aaled) 5,080 GCA s
Gilsll e dalall 5,00 SCA
WY 22 n
il il 0% - gl Tansgia Yij - Shlll lasgia i
tAEBlial)y gl

1Y) Ll 4 ,au Adatlg 3,4 Al ¢ Jagia L1

calealls 3 Lal ye SIS Cagyla cint Ligina ds1 YD) 3y 28 ()35 ol
ldles a3 P3 O ¢ 30.94 NP5 U ¢ 44.04 Gn 4l Cinglp Gam
Cagyla cad 5y% 10001 ()5 daal ad el (P2:P5)e Y] cShial Loty caalall

ALl il e ¢ (35.71636.94) \ein Lad Aysina lig dhg Aliall algay)
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Call g gl paeadl (e Al gkl 4y 3 Aadig 34 100 A 0y (bal Y)Y e 5 a1
(Al gy gl

Agay) cagyl a5k 1000 ¢y dhal ded J el g3 P3 (Y s
(3 «Jsaal) ¢ 29.19 iliad)
Ciaglf Cun clgien dial) S c s 2 Ll Ayl Al Ll
2/384009.7 (e 2lall Aleles i (1)Jsaad) A3l Azl ddal LY claugie
clial dliall deay) Gagyh cads PECOU a/aS 24774 ) PL A
(2459.1:2687.4) \gin Lash Gysina ullyyins dyydll Alall 8 el (P2:PL)e Y
s Al ALl 3 i el g3 PE Y ae Anlially el e a/is
-(3) Ay Jsaall #/381239.0 Alall sleaY) gyl

S Al s aalp Cay AU Anldl Glaball e aal) pe Zal) bl i
Ceyhan et al., 2012; Talebi et ) aliall Cagyls ad aeall 45,01 Alally
Sy <al., 2013; Randhawa et al., 2014; Sivasakthi et al., 2017 :
(2020 <35 4T

Alal) gay) Cig b cad dug jiall ciliall ey cillawgia ad L (3) Jgaad)

KTYWAIP
LA 2 3% 100 ¢y
" p " - SN
ol | gy | Bl | el | gy | s
33485 | 2687.4 | 4009.7 | 3737 | 34.76 | 39.99 P1
3113.0 | 24591 | 3767.0 | 38.63 | 3571 | 41.56 P2
24286 | 2068.2 | 2789.0 | 30.06 | 29.19 | 30.04 P3
18333 | 10712 | 25954 | 3393 | 3117 | 36.69 P4
2182.7 | 13491 | 30164 | 4049 | 36.94 | 44.04 P5
18582 | 12390 | 2477.4 | 2832 | 26.09 | 3056 PG
i 18123 | 31091 : 3231 | 3729 | Bl
10463 | 2719 | 1637 | 4568 | 1.657 | 1.487 B%g
214 6.1 2.2 8.8 21 16 | CV%

«F12-250 Ghab 4 «F87-8C cF87-59) oYL P6 P5 (P4 (P3 (P2 (P1 _))A‘)X\ Priv]
il e (ILC3279 (F08-42
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rAadlil) cagdl Appa) Alidly 5,0 Alal) ¢y Jamgia 2

38.45 Jaussialls Lgiad cinglit Cum cLisine Aaill) Gagl o 5% ) (05 ks
oaedl ciiag L gl e sleaYly alaE)l Gagylll e JS cad g 3105
Lsie Gligys 5 1000 o3 a8 el ( PIxP2 P2xP3 P1xP3)
Qs I8 oS Ly caalal) Gagyl cand o) e ¢ (42.96¢ 43.41.43.60)
Onell o3a cad il SlgaYl Cagykh il Lay PAXPE gl ¢ 32.87
¢ (136.16:37.25) dysinae cligsiss 553 1000 o35l a8 el (P1xP2 (P2xP3)
(79 «Jsall) PAXPE cpagll ¢ 2491 sy J OIS Law il e

(45l

Cagli Cum lsine Al Gagll o culs S8 Lad A0 LD Ll
Slo aleaYls aalal) Gagplall e JS ciad a/3S 18434 <3164.2 Jaussialls L
ad el (P1xP3 (P1xP2 P2xP3) il ciia salall cagphh <ot . N5l
Cagyh iy el e a/aS (4048.0 41063 4132.0) dpadl
) Apad) Al ad el (PIXP3P1xP2:P2xP3) gl oda i iliall slgay!
Apall Al s JE oS L ¢ il e a/aS (2440.7.2835.9.2868.7
Slall algay) Ailae ity af3S 2249.0 2alill gyl Gad PAXPE (pagll

(4edsaall) 2/3S 1160.8 Gy PAXP5 (gl
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Call g gl paeadl (e Al gkl 4y 3 Aadig 34 100 A 0y (bal Y)Y e 5 a1
(Al gy gl

Al Algay) Cig b cald dug il ciliall cagdl cllaugia ad .(4) Jgal)
ALl

LA Ay 3% 100 ¢y

Bagd | dey | B | Bagpd | ey | sy | o

3471.1 | 2835.9 | 4106.3 | 39.56 | 36.16 | 42.96 P1xP2

3244.5 | 2440.7 | 4048.2 | 38.85 | 34.12 | 43.60 P1xP3

2587.4 | 1926.0 | 3248.8 | 32.76 | 29.64 | 35.89 P1xP4

2319.3 | 1594.8 | 3043.9 | 35.80 | 31.15 | 40.45 P1xP5

2845.1 | 1983.5 | 3706.7 | 36.70 | 34.12 | 39.28 P1xP6

3500.3 | 2868.7 | 4132.0 | 40.33 | 37.25 | 43.41 P2xP3

2601.9 | 2000.7 | 3203.1 | 33.84 | 29.26 | 38.43 P2xP4

2211.7 | 1540.8 | 2882.5 | 35.91 30.50 | 41.32 P2xP5

2481.9 | 1813.9 | 31499 | 3440 | 31.48 | 37.34 P2xP6

2147.0 | 1586.1 | 2707.9 | 33.39 | 30.05 | 36.75 P3xP4

2251.4 | 1690.6 | 2812.2 | 34.47 | 30.75 | 38.19 P3xP5

2321.8 | 1698.0 | 2945.6 | 30.83 | 27.54 | 34.12 P3xP6

1898.3 | 1160.8 | 2635.8 | 29.88 | 25.85 | 33.91 P4xP5

1709.7 | 1170.5 | 2249.0 | 28.89 | 2491 | 32.87 P4xP6

1965.6 | 1340.8 | 2590.4 | 35.69 | 33.12 | 38.26 P5xP6

~ | 18434 | 31642 | - 31.05 | 38.45 | lasial
11140 | 1773 | 4951 | 6.289 | 1.623 | 1.632 '5%2
21.2 45 73 127 | 25 20 | cvo%

P o 5,483
D (s Adeal ) e 58 0l Jlat il ity 8 Al )y Adeal Ll
e Lalally dalall 58l e JS Lsiadl e Wls (5 «Jsal) 5% 100
sda Ty b SIS sl Juill (e OS Aaalie ) D ccaDly)
Sle Aalall il cpls ) G e Aalad) 5080 s A ity diall

L;“J)“ Jadll 3ylas > 12a (0042)33‘}” e Jl GZGCA/GZSCA )
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sl Jadll dpaal ) iy Ny 5y3 100 (s dda @l e WS
358 pallh Pl P e 058 lewad JUllyy daall ol &)y (& ol
IS Agsimall Mo ol ) i) culsl LS Ak i)s sl Bl (gl
MY e dalall 5yml Jelsn SN, daully Gy e daladl 3)08l Jel& oy
Al cabias Csy) e dalal) gyudlly dalad) syaEl of ) i Lee 28l
3Ly ADLL 11 Hadinl xie Sandesh et al.,(2018) e il o2a 3éw 454l
Bl (5 A By o (KB sl Jadll 8yl ilia) iDL ae LA
Sle (Sleayl) Ay DYl o @V daled) syl n Jelall S sy
gl e algaYly cY) e dualal) 50l g Jelil) Gl Sl (i giadl)
caaLilly slgal!) lebee o laha) GV e alally daled) 5yl of

(5) dsaadl eV} e 3yaall (pls Jalad =508 iy A3l Al ddeal dpwallys
Lealue ) hadie ccBEY) e Aalally dalall 580 e J9 dygiad) e Lyl
8yl ol A Carlys cAdiall o dlys (& SIBU aSHA ( Shl dadll e US
o0 J8 6%aea/0%sca ) e dalall il opls ) ey e daled)
L) Al G By o o SEDU S Jadll sylans Jiay 135 (0.132) as )0
s L Jlly Zaial) o3a &)y (b (gabndl Jal) Jadll duaal ) el Vg
bl olal LS A 48]y sl LliwY el 558 5l Dlidul DA (e
Jeli Gl Aally ) e dalad) 5)0l) Jelis (e JS Ayginall e ouls )
e Aalal) gadlls dalad) sl o ) el Lee dally DY) e dalal) 3,8l)
Sabaghpour et al., ) o gt oda sy Al DAL Cabias DY)
.(2009
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Call g gl paeadl (e Al gkl 4y 3 Aadig 34 100 A 0y (bal Y)Y e 5 a1

sl dgay) cig b
dg pial) cliaall ) Ao 5,080 (b Judas (5) Jgaad

4 Al 5,% 100 ¢ Ol jaaa

10.11 1.32 &)y Sall
900.63** 11.52** T <Olabaall
185.36** 38.62** G Al gl 3okl
251.63** 19.52** G*T
48.63** 42.63** GCA
39.63** 35.12** SCA
16.36** 1.35** GCA*T
12.24** 1.14** SCA*T

6.36 0.36 6 cea

48.32 8.62 6 sch

0.132 0.042 6 ceal6 sca

3.62 2.75 Error

100 ) (y)s 4l (6) Jsand) & GCA V) e dlal) syasll iy ils cansl
Ceos el Gigylh cani P U -1.52%% 1) P2 LU 2,655 (e byh
P2) £ L) Copaaiy calga) gyl caai PE B -1.63%* Y P2 (DU2.86%*
Lmse GO e dale 3y08 ileall lgaYls aalall Cigyla cuas (PL (PS5
Agse e s Ay gina

Agydd) Al daual (6) Jsaadl 3 GCA DY) e dalel) synall clyils cas )
O s el Cagylh i P6 S -2.17%% 1) P1 OU 23.63%* 4«
LY g calgal) gy b cai P4 S -4,62 ) P3 LOUIL7.32%
Alelae Caai Ayge pag dygine dmse NI e ddle 5508 ( P5:P3:P2:P1)
(6 «dsaall) . liall ey
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2023 ale 19 aaadl 45 Alaal)

e g o

g gaal) A3EIN g due ) 3 Aaigd) Al
2558 Jash 2

ol L0

Loyl cliall cidiay) Jo dalad) 5,480 @il L (6) Jgasd)

LA Ay 3,% 100 ¢y
NSl
Agay KT YIRAY Agay) KT YRAY
16.36** 23.63** 1.65** 1.14* P1
11.36* 17.32** 2.86* 2.65** P2
17.32** 0.05 -0.51 -1.14 P3
-4.62 -1.41 -0.12 -0.16 P4
6.36** 2.63 2.54** 2..42%* P5
-3.65 -2.17* -1.63** -1.52* P6
2.154 2.328 0.485 0.532 SE

5% 100 I (35 decal agll SCA i) Ao dalal) gyudll el il caalys
Cagyls il PAXPE (pagll -2.43% 1) PIXP3 (pagll 2.24% (0 ((7) Jsaal
Cigyl cad PAXPE (pagll -2.67** | P2XP3 gl 2.70%* (ha c2alil)
Alle dage ddala 3y (P1XP3P1xP2 (P2xP3) (gl cijell calgal!

bl Gagyla SIS a3y 100 ) (s ddeal Ay ginall

oaell SCA Y e dalall 50l cilydl can gl 4,0 Ar Aaeal Al
Cagyls cnd PAXPS gl -6.146%* 1) P2xP3 (uaell 11.264%*
Cins PAXPS  mel-10.447%*% ) P2xP3umell 15.435%*% (pay caalil)
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Call g gl paeadl (e Al gkl 4y 3 Aadig 34 100 A 0y (bal Y)Y e 5 a1
(Al gy gl

Lyl Alle dumse Aals 538 (PIXP2 (P2XP3) sagll cijelal calgay) iyl
(7 edsaall) Al Cagyk SIS ca Ayl Alsll daal
g b ciad dug paal) ciliall Gy o Laldl) 5,480 clpdli L (7) Jgasd)

wLally Ll Algay)

4,00 Ak 5% 100 ¢ g
algay L) Agay A LLY) i
13.251** 10.962** 2.08** 1.96* P1xP2
8.953 9.216** 1.31%* 2.24* P1xP3
1.152 0.998 -0.61 -1.11 P1xP4
-3.875 -1.405 0.04 0.87 P1xP5
2.024 6.313** 1.33%* 0.36 P1xP6
15.435** 11.264** 2.70%* 2.16* P2xP3
2.286 0.456 -0.78* -0.01 P2xP4
-4.682 -3.274 -0.24 1.25 P2xP5
-0.558 -0.169 0.19 -0.48 P2xP6
-4.006 -5.303 -0.43 -0.74 P3xP4
-2.428 -4.098** -0.13 -0.11 P3xP5
-2.302 -2.547 -1.53* -1.88 P3xP6
-10.447** -6.146** -2.26%* -1.97 P4xP5
-10.306** -4.366** -2.67%* -2.43* P4xP6
-7.729*% -2.654 0.90 -0.08 P5xP6
3.623 4.635 1.718 1.852 SE
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rlayifally cilalifiuy)

Cag b cand aglls L) YO e JSI Ayl ARl 5% A3l (035 4 Caxal
(e JSISCA, GCA silall cplall & il iy e(gg yal) aaLally 43yl alga!
Al Cipelal LS conlilly algal) Cagyls cind Lgiaadl e € cY3Llls agl
s b aSIE O Sl Jadll dpeal CY) e dialally dalad) 5y0l) (pls G
DL ety sagaa) del)3l) gyl it A0 Alally 5yd Al s s
F87-) cmelly ) e ddle 38 Junily Ghab4 , F 87-59 )
daal G e dald 58 Juadly (FR7-8CxGhabd) «(F87-8Cx59

) Al

askiy Ay malp A Ghabd 5 F 87-59 ooPlull aladin) -5 Jull
Cisnel) JIAds AN A die 8 B e Adle 58 LU aeall
Legd sl daalisY) 3Ll uylas & (F87-8CxGhab4) ((F87-8CxF87-59)

gyl SO Ae Laugie e
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References gall)
O daaly Gistien Jles denay Chugl) dilues afa Bhd desas A kY
oaeall 8 Al Q) Glpbise (e waad (2020) gled cpall
:(2) 7 el Cismall el Aladl L AL ol Gagukh cuss
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sl shliadl byl el 5l e alall gsiadl el (2002) 1y
Alaldl) Yy
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o 151 . Biies dralay de )3
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aia 399 (i daala delyl) A ciliall Jualadl

Jsil ad 8 e silly Gual) cilinal) (and 200 ASL L (2010) 358 ¢3gmal

ooy el 5l e syabaall (2021) dpsiad) dely N Llasy) de gendl)
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