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Abstract:

The research was carried out in the village of Basirin, Hama Governorate for the year 2024-
2025 with the aim of studying some phenological, vegetative and productive characteristics of
four varieties of chickpeas (Cicer arietinum.L) Gab4, Gab5, France, and local, under the
influence of balanced mineral fertilizer NPK (20-20-20), Biofertilizer and a mixture of them
(NPK+Bio) under the environmental conditions of Hama Governorate. The results showed
significant differences between the varieties and fertilization coefficients in all the traits studied,
as the French variety excelled in the quality of flowering speed and maturity, recording the
shortest flowering period (56.65) days and a maturity period (104.78) days, while the Gab5
variety recorded the longest periods. Regarding vegetative growth, the French variety showed
the highest height (55.38) cm and the highest number of branches (4.92) branches/plant. As for
the productive components, the Gab5 variety outperformed in the number of pods (42.04)
pods/plant and the number of seeds/Pod (1.67) seeds/pod.

In terms of fertilization coefficients, the integrated treatment between balanced mineral
fertilizer and biofertilizer (NPK+Bio) led to significant improvements in all the studied traits, as
it reduced the flowering period (57.33) days and maturity (103.85), and increased the plant
height (58.71) cm, the number of branches/plant (5.25), the number of pods/plant (44.94), and
the number of seeds/pod (1.64) compared to other fertilization treatments and control treatment.
The study also revealed the existence of significant interactions between varieties and
fertilization treatments, indicating that the response of varieties to fertilization varies according
to genetic makeup, as the France variety showed the best response when treated with integrated
fertilization (NPK+Bio) in early flowering (53.4) days, maturity (98.6) days, increased plant
height (66.66) cm, and the highest number of branches (6.1) branches/plant. While the Gab5
variety achieved the highest number of pods (50.84) pods/plant and the
highest number of seeds/pod (1.76) under the same treatment.

Keywords: chickpeas, compound mineral fertilizer, biofertilizer, pod weight, plant productivity.
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Dbas) dpeal S5 Lae cecall Llaaa) o B 8 Gl o G Gla s o LS ¢ S el Janay
.(Namvar ef al., 2011) dabid) L) Caghll cad (Sae g i) ol Gl Guulial) Caiall
(paa) /il ) Jaugia B Autlanad) cBlalaall il .2.3.5
Loobaaad) Alelaally Unsipe il g layY Jawgio el oS L clall gl e Lgine 1l Zanlecd) e labeall cjelal

ol decill Alelae & cae (51.96) bussics NPK dlilad) gl cace (58.71) 5% bwsias (NPK + Bio)
oo (40.78) Jlaes il g layY Jawsgie (ol (wend Gsa) 2lal) Aleles Cilas iy cau (46.49) Lawssia; (Bi0)
o8 oy il g liy)y gadd)l sall 53 & (NPK + Bio) @il awaedll (ol jsall 2S5 30l 028
e (b Lauls Tp0 s (goanll slod) ma Aslgiall il (aspeionl ¢ siunsdl) Cpomg ) (£ A3 yalial)
L 138y ccball 4a13al) paaliall Jilsis dull digaad Cpund (& 328N dual) IS dnaaly cilill dinglganadl) Cibilanl
On aand Al Lolewd) COlaalls ¢panall Gl g liny) e € IS8 f5 aadl) G Glaball e uaall as,ekl
285 (gyadl) saill 8 Lt (o Laa cclil) g Uiyl 8 Diginn 0L ) (055 Le Wle (ggunl) sladly dviseal) 520y
.(Pasqualone et al., 2021) s L
() [ll) £ g B Ausland) cBlalaally Cilial) o Jolitl) il .3.3.5

gl dha 8 Apoleadl CDllaally CBlial) cpy Jelill (gyinn 480 35ns ) (5) dsaall 3 Aoyl il ey

glo)) el France Caiall Jaw 3) Lalildie (S5 o) dobead) cOllaall dibiaall Calia) Gl ¢ (i 138 bl

Local caiall daw Lt ¢gaY) clelil) o ytia pu (66.66 ) Lausias (NPK + Bio)  dlelae ciad il
O GV e delal) 13a .a(35.29) aalall Alalas die gl oy can (49.78) o Alabaall uil J5Y) Zilan)
OsS 8 Glia) (g crania (Sally caatiead) Apled) dlebeal) 53 e 2l a of sy JiaY) Canall lasl
aolr b DS Adul daal I3 daall sda (gl Glials Al saedY) o Cpe g58 (e BB Bl S
g edaals) oamdl (3aiaal Lolacd) cBlalaally Calia) o il ladgll SLsal (Ka Gun el Cpunilly Ll
A speatl) D leleay CBlial) (py (goine Jeli 25ay N Ll @) o(Elis ef ak, 2020) 4] deas b pe i
ciliaal) dentl) (s5inag o3 AL CABAS Ganall A8l 5kl dlaiu) o 25 Lee el g syl dba b
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() i) @ U Jaigia (B ggaad) slawlly Ojlsial) Samall sanil) 56 1(5) o) Jgaad

Fertilization NPK
Non-Fer Bio (20-20- | NPK +Bio | Average
Variety 20)
Gab4 40.26 1 44.97 i 51.21f 56.97d 48.35
Gab5s 42.4 48.23 h | 53.67e | 61.43b 51.43
France 45.15i 51.59 f 58.12¢c | 66.66 a 55.38
Local 3529 m | 41.18k 44.84 i 49.78 ¢ 42.77
Average 40.78 46.49 51.96 58.71 49.48
Var xFer = (0.8371 Fer =0.4564 Var =0.3531 e 22
LSD 5%
1.1 %C.V

:abilifeg &l 2 4.5
scldllfeg Al 1o baugia b Ciliay) il .1.4.5

N (6) 6B Jsaall e g LS clallfp g il 230 dha 8 dugpaall Gl o dusine (398 say gilil) gl
& «(4.6) husia; Gab5 il 4l ((4.92) France Caiall clallfpoyll se dial husie el &l
Sl ol of ) il s3a i o (3.37) Jawsie Ji Local il daw Ly ¢(4.13) lacisias Gab4d Ciiial
Ciia < hsl) Sl & B (e Lo gl ) o 5ol pant b Lads Bss el GliaY) o
Sl Cia JS 58 s b leals Hed el LY c Sl clal) o LS eaiad) Cag lall Alaia) e a5y
Namvar ef) sl endl 3aad) specall malyd demdl (S Guntied 3 Gl i) Gl Lee o5l 7 )
.(al, 2011
rbaillfg gl e Janigia b pandl) cBlalaa 455 .2.4.5

el (NPK +Bi0) auawill dleles cilacs 3} L(6) Jsaadl clall/eg ) sae o (goina 50 anectll cleledd oIS
ol slecdl Alales o5 ¢(4.51) Lacssios NPK (lgiall el sbacd) dlalas L ¢(5.25) lall/p g yal) aed Janssie
Gl meadll o e Jy @llys (3.27) Jawsie S8 (wend 5a) 2l dlelee cilaw L ¢(3.99) (Bio)
aliall 35y dall dpad et ) a8 Lee Jlad IS5 go ol gai e D3 o)) weddl) pe RSV
el 3aenl) pe EAVL digald) 5aenyl it ve Tald el G ) dadys 45 Lo Jaag culblall 4313:])
AR palial) g cpeas ) lld (ga ((Ola ef al, 2024) paesll & cils ISV gg il 2 e i of oSa
.(Jahanban ef al., 2018) duwilall go il (9Sig (Gradll gaill jas Laa cdujill diguad
relillfp g A A3 Jagia (b Landl) Clalaag cilial) o Jolitll 155 .3.4.5

(illfe g il s dia b wecill Caleay Gl G (ggiee Jeli 35as (6) Jsanll 8 A jadl il ¢yl
(Y DAl 3L ae Ljlae (6.1) Jals el (NPK +Bio) dlledll sic France cisall g delill Jaws 3|
Ablie Gt Ealead Adbiaal) GliaY) Alaiad of e 138 il Guill NPK iaeall spacill dlales il
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Laal o gguall Taliy Jelil) 1y ¢g)al Alalan cind Juad¥) (6K Y 38 Aiine dand Alalae ciad JuadY) Caial) g
Lo g i oy haa o Cia S gl (e Ll ceadl 3 (B necdl dlebesy anliddl Ciiall las)
(Rhizobium) (el zaitilly (353Y) sanll G (s33ee el 3505 ST (531 (Namvar ef al, 2011) 4] duass
comaall il 8 Lsililly AY) gl 2 o ey by

rabillfeg @) Ase Jaugia (b ggaald) Slaadly Olgial) Sdrall mandll 455 1(6) o) Jgaad

Fertilization NPK
Non-Fer Bio (20-20- | NPK +Bio Average
Variety 20)
Gab4 3.18 i 3.73 9 4.41 e 5.18 ¢ 4.13
Gab5 3.33 hi 4.45e 4.85d 5.77b 4.6
France 3.72 ¢ 4.54 e 5.32¢c 6.1a 4.92
Local 2.83] 3.26 hi 3.45h 3.94f 3.37
Average 3.27 3.99 4.51 5.25 4.25
Var xFer = (.2092 Fer=0.1026 Var = (.1347 e 32
LSD 5%
2.9 %C.V

rabil) (Ol 2 5.5
rbil) [O g8 a3 Jagia B Gl 85 .1.5.5

3 el gl sse dhal Gasall Cilival Gu daaly disine Gosb 3sns G (7) Jsaal) & dsasall ilall cuy
& s W (39.15) Lawsier Gabd  Canall D (L (42.04) 008 awgie dad el Gabs il o
L)y iliall G Sl ol ) el iy @) s3a L sl e (32.5 -36.38) Local ;5 France (il
o3 b Bl Aol jealiall pladial b Adle 5olS g Catall e o ) ude Lee s ) e ddiad)
r [FN ¢« (Genotype-Environment Interaction) il sl Glsill sda gl zll ) Leligass 5aeu)
.(Ceccarelli and Grando.,2007) Gawailly du sl gealn
sl [0 Al s bugie A dandl) cHalaa 55 .2.5.5

g haugia el (NPK +Bi0) asecill dlalee citia 3) cculall/cyg ) aae e gsinn il asanall clalaal (€
(39:22) 5y Lacssies NPK aeal slocd) Alalas gl o5 ¢(9AY) sl cDelea 3l o A58 U3 (44.94)
G 13 (7) Jsaall mamse 98 LS (b8 (29.81) Jocusion (acds (953y) 8Ll dlelaa (53] Jaus Jansgia i (Lig
Brecl e e o (st A el Lals djlgiall saan) pladiad ol (Rashid ef al, 2021) calll #k s
-l S G Al a8 dagine 8L () (525 gl alaully dnaadl)
saldl) [0 Al 23 bugie A dandl) cHlalaay Gl G Jolidl) il .3.5.5

Op 3l o 3) cclall/0g i) sae da 8 aandl) CBleleay S G (sine Jeli 2gag il el
U3 (46.71) Lassias Gabd Caiall o5 (L (50.84) Jawsie el (NPK +Bi0) sl dleleas Gab3 il
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el dpacil B L Dolaial dliigy Gabs Caall of ) Gsill 38 juiy (@AY cOalal 3L e B
o ét\.'ﬁ\ oda 38lgt ¢ NPKalew lajdg L*_‘,_"\S\ (ej:mt'\),d\ ¢ ygruagdll ‘O:‘.*J):‘m\) @Sl Adldal) paliall opn o L_.gﬂ\
ligCe Cpnd & ecdll Elalaesy AdA Gl G el duaal Lo T Al (Hosseini, 2023) )y

caeal) Jseandl sl
bl O g R A3 Jaugia (b ggaal) slawdly Ojlsial) Sdrall el S :(7) o) Jsaad
Fertilization NPK
Non-Fer Bio 20-20- | NPK +Bio | Average
Variety (20)
Gab4 31.11 h 38.3 e 40.48 d 46.71 b 39.15
Gab5 33.49 g | 40.21d 43.61 ¢ 50.84 42.04
France 28.87 i 35.09 f 37.84e | 43.72 ca 36.38
Local 25.76 j 30.82 h 34.94 f 38.48 e 32.5
Average 29.81 36.12 39.22 44.94 37.52
@ 8l
Var xFer = 0.9912 Var =0.4780 Fer =0.529 | LSD (g5i2s
5%
1.7 %C.V

1O [ ae dia 6.5
:OAD ookl ase haugia B Gl 55 .1.6.5

el 3 Ol sl axe dbal Ganall Gilial (s dugine Ggsb 5ns G (8) saall b daimgal) bl gl
Iyals France. & Gab4 Ciall 4y (/5% (1.67) 03 Jaugies diall s3gl 4o lef Gab5 Cauall
Gl G o Sl el of ) ) el Mgl e /s (1.45 —1.51 —1.64) @lawsia Local
Cagplall (e Bl e 438y Cia JSI Lol Sl ) ol 138 (hans ccoll/ il axe dant b Laga s
IS sl e Sl ) e gyl & il o Wiy Gl @llia oy Hsddl (e ST sae Y dabiall 484)
.(Erdemci ef al., 2017) (i) sassill 55 aa Canslial) Cieall jlia) Al 25 Las ¢y
FOAD [osd) a3 bugia B dacdl) cDlalea 55 .2.6.5

Sacll Alalre a3 (Ol Al 2o Tagia o (gyina 5B Al weudll g3 b el (8) sl DA s
Lsia NPK (lsiall el slead) dlales a1 5 ¢ 3/5,% (1.64) lvia diall 23gd Jaugia el (NPK +Bio)
sy L) dlelaal QIS Jacigia (ols <5 (1.56) dawgior pal) pacall dlalaa Wi & (/554 (1.6) o)
il (Sl (gpadl) gaill ujad 8 dugually danall 53au¥) G JalS ) (ga 130 <0800 (1.47) 2 (wed
Slecdly Aanall B30 0 gand Al Lolaadl EBlaladl) o 2ng 38 ¢ ol Aali) e TLlay) GSal (S panall
Gradll sall 3 J) Gl 1 (g Loy J(Namvar et al., 2011) ¢ IS0 il sxe (e a3 (goaall
sl 5asS e Blaa] (S Las cclall (gl
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S [ooad) s Jagia B dandl) CBlalaay Cilial) o Je i) Ll .3.6.5

N Ol psall axe e b wandl) Claleay CBliaY) G grine el il dsay (8) Jsaa B ) el
el b e Bgiia /5% (1.76) busia Sl Gabs  Cinally (NPK +Bi0) dlilee o Jalall 3ia
D e Gsl) e et (Sars «3/53(1.72) 2 Gabd  Caiall s Albeal) (il Jalall B & (gaY)
Gl g B! A cplall 13 ¢(Bi0) dugial) clinally (NPK) (5S0 diaaall yuabial) o aadall Jalxl)
AR dpentll gyl Caad LN eslial) Jias paladiel o Ciia IS 508 3 A8l DY) ) ase
JalSily (gpond) dwacill plasiad of aiudys b ST (53 ¢(Hosseini, 2023) s i) deagi b ae bl o3a i,
S ol sae ala JSs cdlall lisSa (B (gpina (peat () (9250 NPK saedll asendl) e &350 ligine pa
LA/ 9% Apalis) el (aat) AnadY) AL el ) danl) g5 pe alial) Cinal) sl of g 08

tOAl sl ase Janigia (A sl sleadly O3lsaal Ganall wpeall G (8) Jsaad

Fertilization NPK
Non-Fer Bio (20-20- | NPK +Bio Average
Variety 20)
Gab4 1.53 fg 1.62d 1.68 c 1.72 b 1.64
Gab5s 1.54 ef 1.67 c 1.72 b 1.76 a 1.67
France 1.45 ij 1.5 gh 1.53 fg 1.57 e 1.51
Local 1.37 k 1.43 ] 1.47 hi 1.51 fg 1.45
Average 1.47 1.56 1.6 1.64 1.57
Var xFer = 0.03371 Fer =0.0160 Var = 0.02293 e 35 S
LSD 5%
1.2 %C.V

rciluagilly clalingy) .6
ralalinuy). 1.6
oall France ciiall jad Cus g jaall ciliall 38 3 Ligina i)y @iluls syadall Glial) gl .1
sae g clall/gg dl aae) dalay) sl & Gabs caiall Goi Laiw cclall g lisy) Aely meailly yuill
(A s
Ljlae daliYy duyeadll laall 481K Ligine Llaind Juadl (NPK + Bio) JalSiall ssanall dlalee s .2
Aogaally Lnaeall 52ausY) (p geedl) 5liS 25 Las ca0 L) Aalang 5jiial) D laleally
France x ) dadgll cilai Cua ¢doalo) sass 6 aisaal dolead) dlabedlly hsl) Sl o delal) @il .3
0o dali) 5. el (Gab5 x NPK + Bio) dadgll cilaws Lty ¢ 5<ally galll cilyiige Juail (NPK + Bio
oslls Gl 2 Cus
:aluagil).2.6

teh L rasi Lo deaniall i) g 4
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@l sladly (NPK 20-20-20) oplsiall ol slecd) 0 gomy @) JalSidll asacall plkai lciel .1

Agialtinly aeal) Jualae Lali) il (Biofertilizer)

il aal Gab5 caiall delyyy hySae laay llaw i skl b France Caiall del)) b sl 2

alSial) dwal] iyl can Ayl Al

Ll Legin gl Gllee ehaly ¢« Sl Gaeailly dngll =alyy & (GabS 5 France) piiall #1)) .3

Al Laliy) syaally pSall Cilda (n aead s SV

tecdl) ity Gl G Jelil o)y AulSH ddisally dunslgsdll Y agdl dhans dliine il ol .4

Aestie iy (A dalid
@l 7
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