355 2025 e/ [s¥) G 4S 367-355 :(6) 12 Lol i) Eganll 4y gedd) Unall — 94305 Lasf
daaliily sai b Cplipadly bl claliiuad) G Bl Gl il
(Vicia faba L.) alsl) J 1)
M 3o agh slia g Draal e Ugl g D ALEYN sy aaa sg5 9 D% 2aa) alaws o2

g —3hed Aaala —Raely Aussigh BUS —aiiend) asle s . (1)
A yges — (3ed —dsalall Lac) ) Casadl dalal) disgl) . (2)
(0966695318 :iala cnajwa.ahmed@damascusuniversity.edu sl (gsas .2 :alulll*)

2024 /7 /28 sl fnsls 2024 /6 /12 1) fs

aildll

N pesall P Bhed daals deh3l) duvig LS —(a A deie B Gl M

(g 10) dmdl illadally (J/dal0) ial) Jao Ayl il il duhal 2024 —2023

Clisigull e sl (simay AaliY) @lisSey gald) Jodll sai (& (J/3e50) byl

Alalad) o)y Ko 3 il AL Al pial) e Uall (385 Apall Cranca Aiaeall yualialls

@ 3 5l Sl bty dpad) Qillalally sl iy sl (il of il cuy

e o Ulasl Gl (635 dugynal) (gpadll sall Chise & Lsie Bl

el Ol e Al Hdse v Lsiee Ol sl ciel Cus Al

212.79) Ll dlles po Alae (i) e caisy/aS 296.46 5 331.79 317.51)

Gale LS N e %28.225 35.87 32.98 aadall 5ol cialis L (aisy/aS

5% (s (8 Augine 50l () Clipaadls el lladally cadal) din (Bl (o)1) cDlales

23.61:23.08) w5 Vls (sl e %23.895 24.37 24.24) <lssl e Jsdl

0Ll pe 4)adlls (s e %1.6751.53 1.54) Lsusdls o sl e % 22.63 5

Oe IS sl Gl ey Bl iy can Laa (s Gle ¢1.17 5 21.03 ¢22.38)

ao Aplie sl ol Aalily sei Gt A daul S dpadl llallly asdl) s

OladYly Bl o alilaall Jully cpbipad) (sen

A ek caall Ja daly) dad) (Jsl ddalidal) clalgl)
tdaadall
19400 o aluaill sda (goa3 3 callall 8 5,0 dnaaY) il Adgal) dhadl) Jaalas o (Vicia faba L.) Jsdll 3ey
z ) iy 38 ¢ arally aeally oYL 2ay Zagll A5yl Jséll sy . (Minguez and Rubiales, 2021) Luis 7405 le s
& Jsdll e deg )3l dalud) cialy Ly L(FAOSTAT, 2022) ok (ke 4.56 Jlss 2022 ole b dilall Joill Cisn
(2022 cLgiad) Zael) 3 Ailany) degendl) (5h 52218 Loy Aalily 5USh 8751 (gysull el kil

Ahmed et al., — Syrian Journal of Agricultural Research — SJAR 72 (6): 355-367 December 2025


mailto:safaa700@yahoo.fr

356 2025 e/ [s¥) G 4S 367-355 :(6) 12 Lol i) Eganll 4y gedd) Unall — 94305 Lasf
Bale %30-24 clpmddl Hsdll (ggiad Cum LA G chimdll Hodd) JaY o ALSH ehaddl aig i daY sl g
B6 B5 B2 Bl) die clialidlly # ey ysaally L) ) diLaYl ccilisig y %8 cclamsnS %18 lge cdila
Ve LeaSi B Jans (%90-85) dlall sald) e ddle Luws Alall o0l (gt Laiy (Ul mes 5f B9
Slgall men o Wlsine (K1 =Dy saally CLIYI ) dilia) %25-20 Ay cilisig 19 %6050 duais 42850 K

-(USDA, 2021) aga2s

@ligg il oo gld¥) dals Ge 4 ol Y Tein s LsS ellly callall Cignd 2335 3 5 Lsaal lldd) i
Maitra) Lol alsd Gueadl padl slawSy clilgall CaleS Jexios Wil LS . (Priya and Manickavasagan, 2020)
elsis) o .(Tursunalievna, 2023) s deg)jall dualadll dal) 3 o IS8 55 63 L&Y) (et al., 2019
zw «(Gopalakrishnan et al., 2017) Ll & goall cgi¥) cufin Al ddall 4,80 Saal) e i) Jraladll
Sl (Saeed et al., 2021) s VL Y deg)hall dualaall wig3g Aol slie) Cargs cdaeh3l 85l S Lgaladnaly
5ol & lalgad) J13) (se Beasall 325U of ) . (Praharaj and Maitra, 2020) ag53Y) s2au) dilaY dalal) (i
Lol cllees Liull Cagylll e Bdle Audall Ang3Y) el Lalisg sy Joll Joanall go3 o Ciign duc))3)
.(Dela et al., 2023)

Aiseall LSy Aibasll 330 ladiuly Gse el Ty cille Al 53 Jyaane Gind dal (g ARl 35aal)
S .(Arteca, 1996) (radll saill o 2 Lae DAY Ay pldil Japin 3 Lals o ey (63 Gabiyad) i
e (J/i3005 200 ¢100) 35 Gabiyall aans (il 535 dudys S8 (2019) Fadhil and Almasoody gzl
& Lsina Baljy saill ins ) gap 300 S Gl of (sl il ¢ Ual) Jsil e alial sae
10 585 GA3 sl of (al clulyy iy WS L (a/0k 2.72) il ae &3jlie 2/0k 3.20 caly Al Lol
I Laaaa alatin) e ilie (gpumdl) saill cilyiige Juadl Lael (Jodll cils e L) Ca*? e MM 20 g Tailiie M
Oo Wysdy (gginas WL Al o) Glahall (e e L (Al-Whaibi et al., 2010) salall g iy 3
3100 355 cpbipall Gansy LA i) vie salal) ae A3lae Lsine 2195 o (e asaedlSly ghengilly cpumg 5
(2016 ¢cy33T5 @ae ) Jsill b cliyall 43,83 ga D jlha T L8 555 55

b Hlall SEY) jselal ool dually e Sy Adlsdie Ayl (cpbipal) lgiey dhue i) Sl plasial of V)
.(Crews and Peoples, 2004) ()53s¥) ik yaig dbgall sbaall Cighi ¢ ghad) ulanV) lgiag (2003 ¢ pans ) diad)
Alessa et al., ) Led il oS5 50uSY) lalina (ge Wisine il A (e bl 3 LSl o2 ik e 3k
& Dligayelly duslal) CLSHall Algdiall aladin) aalu @ olady) daa o Al i) IS cusails 13 (2017
Glaliiadl e alae¥) U cfiall) Ul cgag QA L(Zhu et al., 2021) dulayally dulal) (alyel) Ll
Jralaall g cpand e gyt claaliieadl ol juali Cus L Callll 3Ly dlladg dial daldicee Loniil il daylal)
Ve s Mol sl Cladiieg Aol saan) LS Jliy ey lea cdibiad) calgadl loleats Lgualiily
Cigl) A Anlall Lalall lalita) aal ey -(Kalsoom et al., 2020) zy) Callss (amuids e sdle skl

Ao llallly Cadall (3 Gl g )

Ahmed et al., — Syrian Journal of Agricultural Research — SJAR 72 (6): 355-367 December 2025



357 2025 e/ [s¥) G 4S 367-355 :(6) 12 Lol i) Eganll 4y gedd) Unall — 94305 Lasf
Del <Abdolahipour and Highchair, 2020) 4sbeslly 45Uall Ll (ailad cpeas Ao 43308 idll J3 e
Seo et al., ) &8l jualial) Jils cpeas Jallg pH days asis Wolad bl 5uiss A& oe (Buono, 2021
«(Ma et al., 2022) chslgadl lgayss (o capdilly bl gai a3 Ll Dpo uidll 3 Caaly LS (2015
e Ol e 53y ) ol 8 sl e (e 3) 5:S asll day s (i)l of (2023) Becagli et al., zasf
3 ol Jodll Galial e (Jfde 4) dame aall das Ayl (3 o (2023) Essa et al., ¢ WS apaliyls el
sk )2 100 (s 213 LS e/ lgiygy Hsdall aaes lall g lin) Al s clgiasag Hodd) L) (pead 4 aale

s Gada hassSllg (g plly saaliodly Hotusdll (s5ina (A digina Bal) Gaias (e

WlgiaY cdel) )l (b pnsiud Al Ailasl Gl dae (e Jalial) (3 Alladl) Blal) s dpail) lladalls Byl (ol s
.(Al-Zubaidy, 2023) dgakal) el lalaie Lalial dilca) cclall galing Al A8 jualially Clisalidl) aliea e
Ll ClaeY) paldian Gl Jodll @ils ddaial 43)le &) S (2020) Abdel Hamza and Abbas ¢e JS Ll
A & Digies Bl a8 JJde8 S o «9aVly Al o as 14 Jealisy e 4 Jaess (Jfde 854 <0) 585
Se /288425 $332.25 2111.88) wlall dley da 100 (s cdiygll Aalie lghas dusgyadll il
Al Qlladall Galities (il Jadll Cilial dilaiul cpls (2022) Al-Khagani et al., ST e@lad) Gais 8 (s
Ne daliy Laliyly sall ulas gaes G e dugine 8305 JUay) Chiall Jelil s ((JfUeB5 3 <0) S s
o s Jsdll Cia o L adiey ¥ @bl gai 8 Apad) Qlladall 6 o) gl Ciiall e d5)lae /W6 S5
oo Alhe Laliyly sall Chage S & Lsies Gy (J/JB) Algaren saliius sell s (bl jiae
.(Sulieman et al., 2023) S5l s e ALG6000

G ool Ose ae Alie Al (llablly idll Ja Galitiee st 5l A5kl duhal) s3a Cings L g

ol il Al g e

14dihy Gl Aga

sdanl) LT olka -1

& bl ) K9 2024 2023 ause DA B Laala duc) I duvigh IS - in Al de)ie b ) M
(3ed el - Aoyl duaigl) AS Al asle aud = liadl) Gilady Sl ik

salal) salal) -2

s 23 Al ead) U calall ddage (glaa A5 (e sdl o Jpean) w35 il 3 sald) Jsdl) G padial
A gy g le (ssine @l Ll LS L Auglall (Bl pHEd il cdalle yues sl Lgals of cis (1ds2a) sl
293V (e (abiic Ssinag stuasily asaslindly Ligeanll Balall (e d (gsinag

Clagtll i3 (g0 23020 Jolad Asdaall 830 (e 2 g (wigy phal) Ausaanl) 5a0ny) po lgaliiy Zusll &l

S G e i & Jodll s iy (2006 «i5sals s aise [asise¥) Clila e 3815105 DA

Ahmed et al., — Syrian Journal of Agricultural Research — SJAR 72 (6): 355-367 December 2025



358 2025 past/ Js¥) G5US 367-355 :(6) 12 Lo L il Eganll Ly gudd) Uanall — (g 305 Las]
3 gilss 2446 ALIS Aupatl dalise citly 225 AVIs bl (g S0 daghadll G dilae Aulsl bghs 302023 e

Aol AilaaSlly Asijudl) Gatladl) 1(1) Jsaad)

g pdal)l Elaleal) -3

5aely Zueh) ) annall MaS dscsge (30 e Jyemall 5 ¢l 0 550 sl U8 (10 piadl) iall Ja
ceshyb Aliilae L Aygunsl)
o)) 3 Lpanill A58 (e dple Jgaandl S5 «JfE 10 5:Sm Alga2lst s & i) allakall Lo
il N paall eSS Al JoaS Jal0 8 paea) (g e 5 BN &5 G L Jfie50 S5 cplipa) aes oz
ieally kil oLl
caledl e 2alall s
S ol (b G gl D6 US Bpe o 8 e LY 2y ISV aegall elpe 2D cilealitiendl) ()
LalS (< el s s

sy paall Clpdigall —4

Ll ) Sa/clils A 3 daalill 3L Hgem 3ah A sl) Aalisal) Glon 2 3 (biif%ans) Ld)sl dalusal i
-(Darwish et al., 2014) Image J software galiy alaiiul

Aande Blace aladiul e/l 3 sk (el 5 dnatl g L i(pa) alieY) olly (ae) il Job o
oalsSlad) plasily (Gladly Lial Jlst) A (3 pusS) (oaie¥) Sl (uld 5 Lety

Jsb (el 5 dakad S 8 1(G8 [8)d) aall) QRN (B Ll aasg QLA (&) sy (aa) by (au) dsb .
& sl 2o 55 (0.001% 83) Gales (e pladinls O3el) 3T 2L Ke flila 5 e (58 10 Crigs yhads
(G [853) sl O3

JalalS daph Gag sl 3 g3V gina it @ ((NPK) daisral) jualially cilidond) ga sl gsisae .2
23t Aslaal) oo o(Awoda et al., 2021) <oyl ey diall ama e 2 Al (Kjeldahl)

(1000% el 335 /14x100%0.2xV)= 3550 %

Al oo 14 celysli€o gl (mala dle 8 0.2 Bl B Gaeall o dllgiud) aaall &V idus
o A g e dagaall Jalaa 1000 ¢ pang il (553

Ahmed et al., — Syrian Journal of Agricultural Research — SJAR 72 (6): 355-367 December 2025



359 2025 saws/ Js¥) G55 367-355 :(6) 12 w3l Cgadll &y guud] dlnal] — (5 ALy 2as]
:ilalaal) (339 (2023) Alhammad and Seleiman s clisig pll (gina a8 &

.6.25 X N% = <ligigpll (s5ins
e 550 Bl dap o day el Gilall Gemaadl (e g1 38T S ghusilly aslisdl (e sdl (gina waal
sl 450 ) asall JUeSly dusall (%25) slall ol (aes (ga Ja5 ALl aay L35ul) Gsll) clid) Sa el
ol 3 bl Aalalh BliaYly paliieel mabi 25 dele ciall (°290) Sl plea (A Gliall gy o ¢yl
Sl Fniall a5 Cus .(2005) Tendon dijl (385 gl Cabladll Slea pladiuly sauliod) e sl (ggine
2300 Albed) aladialy agubisd) (gsine Galua 2l delu 2 82al °a105 Bha dayy China) asalisd) )l

S Jsladll pas % niall e 5S)
10000 * Zuall 33

= K (%)

-(1991) Jones et al., dayk 385 jie 536 430 dase Joba die Jgall il Slea aladial Hshusdll pai 5 Ly
Gl a3s cdels 52d %0 105 Bha o ddind) agalisll dolal Glawsdl ool Jolaall (Glonall aid) au) a3
1000 = 4wl &)

=P (%)

1000 < Wapag aalgll el i) & claadll IS oyl pan PAS (e 1(pdgdfRS) aliiy) . »
:(1991) Barakat et al., dlslas (335 labun 23:(%) ol cuadall 5ol .

LAl Ll = ) — (gganl Cremdially Alalaal) il o )

= (%) L_SJ:‘Q\ adall S
)l Casialls Alelall cliball L)

:Lf‘l.m;}'\ Jaladilly a.gﬂ\ asanal

& Sl 30 Jaeer Glye 3 dlalee JS @) Sy EOlalae 3 e dLalSl) 4l gdall ileUadl) apacaill aladinly dojal) s
https://www.r-) R-Project, version 4.0.3 zly saaich One Way ANOVA ol Jdas 5. 5 <a S
%95 & (s5ise e dusgyaall lyiaial) (u (LSD) (s5iee (3% 3 4o luad Fisher las) slaelg (project.org
sgl)

;) bl Lnglsd) gal) lhualgall (ams (B Galipally Loadl) qilladally cuddl) Jas il il -1

G Aagine 83 S 63 B cplipally dpadl lladally il Jau el G of (2) dsaad) 8 sl Cilidaadll yus

22y dsina (B8 Al Jad O (19 ((Pa3.63) Ll e Al (sl e ?and.86 55.29 ¢5.12) 484l daline
cC kel

Ahmed et al., — Syrian Journal of Agricultural Research — SJAR 72 (6): 355-367 December 2025



360

2025 ot/ J3¥ G518 367-355 :(6) 12 4ee | i) sl 4y gedd) Unal) — (19 305 Las]

il Sl Aanglshysall cilhalsall Gans b claally dpad) cllalally cadidl) Ja (il i £(2) dgaad

() (alio¥) bt kb (am) bl Jgha (o) A5 Aalsa Alalaal)
7.12° 29.74°¢ 3.63° lad)
8.42° 34.26" 5.12° ) Ji i
8.66° 36.42° 5.29° Aad) llaklly il
7.15° 34.58° 4.86° bl (5
0.83 1.57 1.14 LSDo.o5

%95 i (sgina e Lisina By 3sng M sl dganll b Al CoaY) et
Lsina clall Jola 8aly ) (Oaloyendls padl (lladally cadall da (ill) EDEN cdlebed) el el Jolal ducally W
Ll Qlladally sl (1) Alelae ciigi SIS (29,74 ) 28l ae 43)lke (N5l e an34.58 5 36.42 <34.26)
Ja Ul lelee csin L - Legias Bagina (398 Daadi ol 0l cplially aidl) Ja Gl lelaa 00 IS (e Ligina
7.12) coliall Gy 2alall e S o (si) (e <aa8.66 98.42) (aac) i) Sl dad) Qlladally addl)
L) bl (o dagine 398 29ng 05 (s e .15
sl @l 09 clhalge Gars B Calially Auad) cllakally cuddl) Jas (i il -2

i) 48 o5l 2ies Adisy syl Al ol (3 dusins 535 ) Culeals Al Callaally Cadall Jay sl (il s
3

(S g3l 03 Cliualsa ans B Cobiysally L lladlly AN gy i) il 13 Jgaad)

O s e (B) OOy (a) 0N R () LA Jok
3.06° 9.34° 11.62° 8.22°¢ KTYIA|
4.692 13.16° 12.85% 8.90% ial) Jaa Gi
4.432 13.812 13.242 9.252 L) Qb )
3.88% 12.65°2 13.182 8.49b¢ Obadls ()
1.17 1.22 1.13 0.52 LSDo.05

%095 A (s5imn o dugina (338 539 () sl Igaad) B ALA) GaaY) i

hele cdlalaall JS o (209.25) izl 138 3 Lisine s dupnd) lladally (i3)) dlalea ilavas a1 Jolal Aueaills
o Al dugine (398 Jaad ol (m8.49) Culyall ()l Aldlaa of N U (8.90) adll i (i) Alalas
Aogina 831 Gabipeally aall Calladally Cudall Jas sl (ol clelee s LS L Akall odg] Lpelly (auB.22) 0Ll
(sl e ¢12.655 13.81 (13.16) «( sl o «ae13.185 13.24 (12.85) ajgy (il b dha (e S B

e L dginn 358 ALl ()l cllan danss o 050 (M5 sle §9.34 5 ae11.62) walall dlelas ae 43l
Sl 5% 4.69 5 4.69) il Glladally asiall Jau G lelae (e IS g 3 Qi) sl 2aad dacilly Ll
3.88) culiall Gl Alilees wlall G digine Gosb 4l Laadl oly (/B 3.06 ) wlall o Lgina (il

(0

Ahmed et al., — Syrian Journal of Agricultural Research — SJAR 12 (6): 355-367 December 2025



361 2025 s/ Ss¥) G518 367-355 :(6) 12 4o L) Eisasll 4y sud) Unal) — (19 535 as]
1(%) NPK 4isall jualially lidigpal (o i) gina b cubipally daal) qllakally uadl Jaa (i 86 -3
& Dosine B2 b aale 8 byl dupad) Cllaally asll 3 e IS el Gl of (4) dsaall 3 Ul cps
(s e %22.63523.61 ¢23.08) a9 3¥ly (sl e %23.89 5 24.37 24.24) Slisigydl e sidl (sine
(s e %21.03 5 22.38) 2Ll we djlae

phre pe 4ladlly (700.65) asuwslisdl e podill (ggina B digies Bal) ddll din B)dll ()l Aalee s WS
Gl Gl Alalae Cp digina 3958 & dawd Al e ¢(%0.58) Aol Glladalls i) Aleleae eliuly cdleladll
Clas ¢ gtengil) (o o) (ggimal Ay Ll (Mgl e %0.42 <%0.46 5 0.58) aalilly cpbipually dupal) (ladally
1.53¢1.54) Cugpnll dsall b Ligiea By colially doad) Qillablly adll Jao sl (il cOlles JS
(%1.17) il ae 35l (M) e %1675

(%) NPK &sismal) juabially clisigl) G sl 53 o Culipaly o) calladally add) Ja (il il :(4) Jsaad)

1.17° 0.42° 21.03° 22.38° a Lad)
1.54% 0.65% 23.082 24.242 Al Jas Al
1.532 0.58%® 23.61% 2437 dpaal) clladalls ()
1.67% 0.46° 22.63% 23.892 Cabaadl ()
0.33 0.16 1.55 0.58 LSDo.05

%095 A5 (ggine o Digina (3558 35n9 ) 2l dgaall B Aibda) Caa) i
BeliS by (aigd [&9) shadll Ol (e Jadll Laliy A cplipally dpad) lladally Quisl) Jas Gal Ll -4
(%) cuadal)
317.51 ) ehuadll gl (o Jodll Aaalis) (A dugiaa 5251 Cpbiyaally dpadl Qlladally uiall o Bygll (o)l sl
¢32.98 radall 5elS caly g (215938 212.79) 2lil) e d3)adl (sl e caigy /4€296.46 5331.79
(5 dsaa) sl e ccpbipnlly dnadl Glladally uadl) iy (il vie %28.22 5 35.87

Guaial) BoS Ay eluaddl gl oo dstl Aealil b Cbipaly Auyaadl Clladily cadidl) Jiy sl il 15 (lgand

(%) cmadal) 5elis (aiga [AS) slpadd) ¢ g8 dualii)
212.79° aLad)
32.98 317.51¢ Al Ja A
35.87 331.79° dgadl) cllabll (&)
28.22 296.46% Oeboyaalls (i)
61.48 LSDo.05

%95 48 (ggine o Digien 3558 3535 () bl dganll b AGBA (oY) e
PRIEA
o e e eliall cpliyl) Gy (Apad) clladally cazal) (4) Apephll Glaliiedls gl o)l Gulal S
e gilly L) o Llasd (Sl (53l (ymdll ol iz (el

Ahmed et al., — Syrian Journal of Agricultural Research — SJAR 12 (6): 355-367 December 2025




362 2025 e/ [s¥) G 4S 367-355 :(6) 12 Lol i) Eganll 4y gedd) Unall — 94305 Lasf
Sl Adee dlen B oysal cclisip ) (e Walginay Lealily clblall sai & aiall JAT V) 8 (g o oS
o ce e ((Ma et al., 2022) chalga¥) (e ) Alen il Ao W) a5V il 7 1) (i Siseall
O oSa A GhsY) e iilially (Desvita and Faisal, 2022) clig Suall salias ailad dlbia uidll Ja
Kalsoom et ) duasll clahall (e maall ae dub)all oda ibs @élsn . (Liu et al., 2021) o) Jle Jpandl adls
da e T ) 350 Aot (gey ey o aiasas i) Al 8 sl A lay! 3B cay ) (al., 2020
Jsdl e (Jfde 4 -3) it 3815 adaiinl cwdzs La Sl ae e bl sda 8 (Jfde 10) cazal
o) lewladinl daphag salal phain dayk ) (Becagli et al., 2023; Essa et al., 2023) ddle ddeld 3oa3 435S

(sl dila) ) )
(IBAs IAA) bl sl dhdiadl cligael) (e bisine DA e Ladl (llalall palivee Gl 8l g WS
«(Al-Zubaidy, 2023) 4yl (mlalls cludial) abieag (Nis Cu (Fe (Mn Zn) griuall pualially GliSsialls
G Slumg il al laudsil dala alse Lgaaans (AbOU El-yazied et al., 2012) closgll (ianny chibuadlll ianss
Ll 3 chaleal) degliag 28030 yualiall Jiy palaaial) Glo 4385 (53] goanall jshi b aaluy Lea e3al)

Laluy) e A ety A eY) Aol dalually (spadll saill 5245 Julls ((Rohela and Saini, 2022)
I Eaall ciluhal) ae dupad) Clladalls i) &5k Gilss (Salah El Di et al., 2008) sl e sl (s5inas
Ciliselidll (g Wlsine () 3gms shuadll gl (e anlil B3l Joill il sai anad b dpsal) lladall 3k G e
Gllakall ggiae of ) LY 2 «(El Boukhari et al., 2023 <EI-Gamal et al., 2020) saill dladiadl) olsalls

el jicand syl jaaaal) COBAL Calidg 4 sl

pala (< ¢Jidiall DAY Alialy pldll Jasdti 8 0y90 DS ez EVl5 salll Shdge & Gyl 550 et Lay
Byeas Sy (531 eY) ((Adams et al., 1975) culiall (o) (e Caneaal) (eSs¥) Jadi Lgihhas Ligaly L9y 83L
daali) (3 Ligies 83L) a8 Gyl o e a5l e (<UL (Abdel, 2007) 09 Al duesiy il Al 8 dulsy)
Glladally aaall J3) Aemadall claliiod) 8 leie ol cilS cpbipally G50 56l G V) canlall e A3ladly el
il il dpplal) claliiedl G5 Jls (& (Liveall ealially syl e lalging sadl due g O LS (sl
S5 alae) Aam byl Audall Glaliied)l ah gn COEAY) 8 el (Sas bl g Djladl Lsiee
aans Gl Ll G ) Al cluh 4 clal G0 el Ll e 8 (JfaeS0) cabadl (il ik
SN O Auhall sd iy (Jfael00 Gsd) Adle S0 anladiad la 8 Y1 S a0 i Y Jsdll e cpliyal
e Al Sl pal) e el 138 s Kasg 20 LEN ra A5lally i) Al 8 Aigins 80l (BRa 8 die il
(2016 ¢ paly saeladl) del)3l Adnll Cag lall Ay Caially g sill £8)0 drpadal) Cadas) L6 Pla

ralaliviay)

Jodll Jymna Jo @liy [3] Jaa (JfE10) dnad Qlladll o (J/del0) S5 cadll Jao Gl Guls -

Ahmed et al., — Syrian Journal of Agricultural Research — SJAR 72 (6): 355-367 December 2025



363 2025 wacsy/ ¥ S 367-355 :(6) 12 e L) Spaidl Ly gead) Alsnall — 9 3]5 das]
oo Alie DS Jaly Glesly il oAb BT Ll ad dumplall cilaliiead) 05S Gabipaally (il Al sl lS

Osbial) (gann

aalyall
T-15(1)1 caae) 3l aslall HLY) Alae . Ulladl) ) b (ung il AiLial 55 .(2003) e oS5 aD ¢ oans

GO Juals e Lis (oo are dlgass Galy B30 ey OB dpeme e Uy Open s ibe ool
Pisum sativum L. Wil cils Lalily sai & oulgsally oalipall aala (pe ddbide 3805 ik .(2016)
267261 3(2) 13 -astell sy e

(o= Yy A3l By cashailly clasy) dipae csbas) and .(2022) dsidd) L)yl Ablasy) desandl)
sl dupall Goysganl) ¢ B

Cisdia el duvigh BAS . (Gl ghal) . jladll Jralas z) - (2006) Jasd) sy sl sy (gabise cubysy

Abdel, C.G. (2007). Water relation in faba bean (Vicia faba L. cv. Aquadulce): 1-Influence of

gibberellic acid (GA3) application on growth and yield of green pods. J. of Tikrit Univ. for
Agric. Sci. 7(1): 254-264.

Abdel Hamza, M.; and A.H. Abbas (2020). Effect of spraying with seaweed extract and licorice
extract in the growth and yield traits of broad bean (Vicia faba L.). Plant Archives. 20(1):
2435-2442.

Abdolahipour, B.; and M. Highchair (2020). The effects of pine wood vinegar on the germination,
growth and photosynthetic characteristics of cucumber. Iran Agric Res. 38: 83-90.

Abou El-Yazied, A.; A.M. EI-Gizawy; M.l. Ragab; and E.S. Hamed (2012). Effect of seaweed
extract and compost treatments on growth, yield and quality of snap bean. Journal of
American Science. 8(6):1-20.

Adams, P.A.; M.J. Montague; M., Tepfer; D.L. Rayle; H. Ikuma; and P.B. Kaufmon (1975). Effect of
gibbrellic acid on the plasticity and elasticity of Avena stem segments. Plant physiology. 56:
757 -760.

Al-Khagani, Th.S.A.; H.J.A. Al-Salami; and Z.H.Th. Al-Khuzae (2022). Effect of Foliar Spray with
SWE Algae Tecamin on some Growth and Yield Indicators of two Vicia faba L. Cultivars.
International ~ Journal ~ of  Agricultural and  Statistical ~ Sciences.  DoclD:
https://connectjournals.com/03899.2022.18.1391.

Al-Zubaidy, N.W.Q. (2023). Effect of Organic Fertilizer and Seaweed Extract in Growth and Yield
Broad beanVicia faba L.To cite this article: IOP Conf. Ser.: Earth Environ. Sci. 1262: 1-5.

Alessa O.; S. Najla; and R. Murshed (2017). Improvement of yield and quality of two Spinacia
oleracea L. varieties by using different fertilization approaches. Physiology and Molecular
Biology of Plants. 23(3): 693-702.

Ahmed et al., — Syrian Journal of Agricultural Research — SJAR 72 (6): 355-367 December 2025


https://connectjournals.com/03899.2022.18.1391

364 2025 s/ J3¥) G518 367-355 :(6) 12 4ol il Coanll 4 g Uaal) — (19 A )5 Las/

Alhammad B.A.; and M.F. Seleiman (2023). Improving Plant Growth, Seed Yield, and Quality of
Faba Bean by Integration of Bio-Fertilizers with Biogas Digestate. Agronomy. 13: 744.
https://doi.org/10.3390/ agronomy13030744.

Al-Whaibi, M.H.; M.H.Siddiqui; A. Al-Amri; and M.O. Basalah (2010). Performance of faba bean
under calcium and gibberellic acid application. International Journal of Plant Developmental
Biology. 4(1): pp. 60-63.

Arteca, R.N. (1996). Plant Growth Substances, Principles and Application. The Pennsylvania State
University. Chapman Hall. USA . 16 pages.

Awoda, O.H.; M.A. Mohammedali; M.G. Abdalla; A.M. Omer, O.M.; and K.E. Mohamedahmed
(2021). Effect of Inoculation with Rhizobia Strains and Nitrogen fertilizer on Growth of
fenugreek (Trigonella foenum graecum L). Arab Journal for Scientific Publishing. 2(29):
289-302.

Barakat, M.S.; A.H. Abdo-rozik; and S.M. AL-Aroby (1991). Studies on the response of potato
Growth, yield and tuber quality to source and leaves of nitrogen. Alex. J. Agri. Res. 36 (2):
129-141.

Becagli, M.; 1. Arduini; V. Cantini; and R. Cardelli (2023). Soil and Foliar Applications of Wood

Distillate Differently Affect Soil Properties and Field Bean Traits in Preliminary Field Tests.
Plants. 12: 121.

Crews, T.E.; and M.B. Peoples (2004). Legume versus fertilizer sources of nitrogen. Ecological
tradeoffs and human needs. AGRIS. 102 (3): 279-279.

Darwish, M.; F. Lopez-Lauri; M. EL Maataoui; L. Urban; and H. Sallanon (2014). Pretreatment with
alternation of light/dark periods improves the tolerance of tobacco (Nicotiana tabacum) to
clomazone herbicide. Journal of Photochemistry and Photobiology. 134: 49-56.

Del Buono, D. (2021). Can biostimulants be used to mitigate the effect of anthropogenic climate
change on agriculture? It’s time to respond. Sci. Total environment. 751: 141763.

Dela, M.; D. Shanka; and D. Dalga (2023). Biofertilizer and NPSB fertilizer application effects on
nodulation and productivity of common bean (Phaseolus vulgaris L.) at Sodo Zuria,
Southern Ethiopia. Open Life Sciences. 18: 20220537. https://doi.org/10.1515/biol-2022-
0537.

Desvita, H.; and M. Faisal (2022). Antimicrobial potential of wood vinegar from cocoa pod shells
(Theobroma cacao L.) against Candida albicans and Aspergillus niger. Materials Today:

Proceedings, 63: S210-S213.

El Boukhari, M.E.M.; M. Barakate; B. Drissi; Y. Bouhia; and K. Lyamlouli (2023). Seaweed extract

biostimulants differentially act in mitigating drought stress on faba bean (Vicia faba L.).
Journal of Plant Growth Regulation. 42(9): 642-5652.

El-Gamal, A.D.; M.A. Ismail; M.A. Amin; and A.M. Sayed (2020). Comparative studies between
seaweeds and commercial algae in alleviation of harmful effects of drought stress of faba
bean (Vicia faba L.) plants. Plant Prot. 5: 57-72.

Ahmed et al., — Syrian Journal of Agricultural Research — SJAR 72 (6): 355-367 December 2025


https://doi.org/10.3390/

365 2025 s/ J3¥) G518 367-355 :(6) 12 4ol il Coanll 4 g Uaal) — (19 A )5 Las/

Essa, R.E.; A.A. Afifi; A.T. Thalooth; and S.M. El-Ashry (2023). Maximizing Productivity of some
Faba Bean Varieties by Foliar of Wood Vinegar and Algae under Sandy Soil Conditions. J.
of Plant Production, Mansoura Univ. 14 (11): 309 — 316.

Fadhil, A.H.; and M.M.M. Almasoody (2019). Effect of spraying with gibberellic acid on growth
and yield of three cultivars of broad bean (Vicia faba L.). Ecology. 46: 85-89.

FAOSTAT (2022). Food and Agriculture Organization of the United Nations. Retrieved from, http: //
www .fao.org / FAOSTAT.

Jones, J.B.; B. Wolf; and H.A. Mills (1991). Methods of Elemental Analysis (Chapter 4) pp27-38.
In: Plant Analysis Handbook. Micro-Macro Publishing, Inc. 183 Paradise Blvd., Suite 108,
Athens, Georgia.

Gopalakrishnan, S.; V. Srinivas; and S. Samineni (2017). Nitrogen fixation, plant growth and yield
enhancements by diazotrophic growth-promoting bacteria in two cultivars of chickpea
(Cicer arietinum L.). Biocatalysis and Agricultural Biotechnology. 11: 116-123.

Kalsoom, M.; F.U. Rehman; T.A.L.H.A. Shafique; S.AIN.W.A.L Junaid; N. Khalid; M. Adnan;
I.LR.FAN. Zafar;, M.A. Tariq; M.A. Raza; A. Zahra; and H. Ali (2020). Biological
importance of microbes in agriculture, food and pharmaceutical industry: A review. Innovare

Journal of Life Science. 8(6): 1-4.

Liu, X.; Y. Zhan; X. Li; Y. Li; X. Feng; M. Bagavathiannan; C. Zhang; M. Qu; and J. Yu (2021).
The use of wood vinegar as a non - synthetic herbicide for control of broadleaf weeds. Ind.
Crops Prod . 173: 114105.

Ma, J.; F. Islam; A. Ayyaz; R. Fang; F. Hannan; M.A. Faroog; B. Ali; Q. Huang; R. Sun; and W.
Zhou (2022). Wood vinegar induces salinity tolerance by alleviating oxidative damages and
protecting photosystem Il in rapeseed cultivars. Industrial Crops & Products. 189: 115763.

Maitra, S.; J.B. Palai; P. Manasa; and D.P. Kumar (2019). Potential of intercropping system in
sustaining crop productivity. International Journal of Agriculture, Environment and

Biotechnology. 12 (1): 39-45.

Minguez, M.1.; and D. Rubiales (2021). Faba bean. In V. O.Sadras& D.F.Calderini (Eds.), Crop
Physiology Case Histories for Major Crops (pp. 452-481). Academic Press.

https://doi.org/10.1016/B978-0-12-819194-1.00015-3.

Praharaj, S.; and S. Maitra (2000). Importanc of Legumes in Agricultural Production System: An
Overview. Agro Economist. 7 (2): 69 -71.

Priya, T.R.; and A. Manickavasagan (2020). Common Bean. In: Manickavasa Gan A., Thirunathan P
(EDS) Pulses. Springer, Cham, PP77-97.

Rohela, G.K.; and P. Saini (2022). Nitrogen-Fixing Biofertilizers and Biostimulants. In Microbial
Biostimulants for Sustainable Agriculture and Environmental Bioremediation (pp. 83-100).
CRC Press.

Ahmed et al., — Syrian Journal of Agricultural Research — SJAR 72 (6): 355-367 December 2025


https://doi.org/10.1016/B978-0-12-819194-1.00015-3

366 2025 s/ J3¥) G518 367-355 :(6) 12 4ol il Coanll 4 g Uaal) — (19 A )5 Las/

Saeed, G.; N. Rukeie; and I. Issa Kbaybu (2021). The Effect of Mineral and Biological Fertilizer
(EM1) on Some Productive and Qualitative Characteristics of Peanuts in the Syrian Coast.
Syrian Journal of Agricultural Research. 9(2): 320-333.

Salah El Din, R.A.; A.A. Elbakry; S.M. Ghazi; and O.M. Abdel Hamid (2008). Effect of seaweed
extract on the growth And yield of Faba bean (Vicia faba L.). Egyptian J. of Phycol. 9: 25-
38.

Seo, P.D.; V.U JR.Ultra; M.R.U. Rubenecia; and S.C. Lee (2015). Influence of Herbicides-
Pyroligneous Acids Mixtures on Some Soil Properties, Growth and Grain Quality of Paddy
Rice. Int. J. Agric. Biol. 17: 499-506.

Sulieman, M.S.; A.LY. Al-Abadee; and S.M.H. Al-Khashab (2023). Effect of Foliar Application of
Algaren and ALG6000 on Growth and Chemical Characteristics in Two Cultivars of Broad
Bean (Vicia faba L.). IOP Conf. Ser.: Earth Environ. Sci. 1158: 1-13. doi: 10.1088/1755-
1315/1158/6/062006.

Tursunalievna, M.T. (2023). The importance of legumes in increasing soil fertility and agro-

technology of cultivation. Science and innovation. 2181-3337.

USDA (US Dept of Agriculture) (2021). Food Data Central (Nutrient Data base).
https://fdc.nal.usda.gov/ (accessed on January 26, 2021).

Zhu, K.; S.Gu; J. Liu; T. Luo; Z. Khan; K. Zhang; and L. Hu (2021). Wood vinegar as a complex
growth regulator promotes the growth, yield, and quality of rapeseed. Agronomy. 11 (3):

510.

Ahmed et al., — Syrian Journal of Agricultural Research — SJAR 72 (6): 355-367 December 2025



367 2025 s/ J3¥) G518 367-355 :(6) 12 4ol il Coanll 4 g Uaal) — (19 A )5 Las/

The effect of foliar spraying with some natural extracts and
gibberellin on the growth and productivity of faba bean
(Vicia faba L.)

Najwa Bassam Ahmed*®), Nour Mohamed Rashad Algabbani®, Luna
Mohsen Ahmad®, and Safaa Fahed Najla®

(1). Department of Horticulture Science, Faculty of Agriculture, University of
Damascus, Syria.

(2). General Commission for Scientific Agricultural Research, Damascus, Syria.
(*Correspondent: Dr. Najwa Ahmed najwa.ahmed@damascusuniversity.edu ,

phone: 0966695318)
Received: 12/6/2024 Accepted: 28/7/2024

Abstract

The research was carried out at Abi Jerash Farm - Faculty of Agricultural,
Damascus University, during the 2023-2024 season, to study the effect of
foliar spraying with wood vinegar (10 ml/l), seaweed (10 g¢/l), and
gibberellin (50 mg/l) on the growth of faba bean, some components of
productivity and seed content of proteins and NPK. The experiment was
designed according to completely randomized blocks, with 3 replicates per
treatment. The results showed that foliar spraying with wood vinegar,
seaweed and gibberellin at the aforementioned concentrations led to a
significant increase in the studied vegetative growth indicators, which was
reflected positively on the productivity indicators. These treatments
significantly exceeded the productivity index of green pods (317.51, 331.79,
and 296.46 kg/1000m?, respectively) compared with the control treatment
(212.79 kg/1000m?). The efficiency of the fertilizer was 32.98, 35.87, and
28.22%, respectively. Foliar spray treatments with wood vinegar, seaweed
and gibberellin also contributed to a significant increase in the protein
content of bean seeds (24.24, 24.37, and 23.89%, respectively), nitrogen
(23.08, 23.61 and 22.63%, respectively), and phosphorus (1.54, 1.53 and
1.67%, respectively) compared to the control (22.38, 21.03 and 1.17,
respectively). In conclusion, the positive effect of foliar spraying with both
wood vinegar and seaweed as natural materials is clear in improving the
growth and productivity of faba beans compared to the gibberellin, with the
aim of preserving the environment and humans.

Keywords: wood vinegar, seaweed, beans, productivity, proteins.
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