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The effect of using nano zinc, iron, and molybdenum fertilizers on
some production indicators of chickpea plants under the conditions

of Homs Governorate.

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

Abstract:

The research was conducted under field conditions at the Agricultural
Scientific Research Center in Homs Governorate - Syria, during the 2024
agricultural season. Specific concentrations of nano-fertilizers were used,
including: nano zinc oxide (1 kg/hectare), nano iron chelates (1
kg/hectare), and nano ammonium molybdate (50 ml/hectare), aiming to
study their effect on some production indicators of the chickpea crop.
The results revealed a significant superiority of the treatments over the
unfertilized control. Plant height increased significantly under the
influence of individual nano-zinc fertilization, recording the highest value
(58 cm). Furthermore, the efficiency of root nodule formation improved
significantly under the dual treatment (nano iron + molybdenum),
reaching (39 nodules/plant). The number of pods and seeds increased
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under the same treatment, recording (82 pods/plant) and (83 seeds/plant)
respectively. Seed weight increased significantly, reaching (51 g/plant)
under the same treatment, which in turn was reflected in the total
productivity, where the highest value (451 kg/dunum) was recorded.

Keywords: Nano iron, Nano zinc, Nano molybdenum, Production
indicators, Chickpea.
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sl gl akail) o e Morovat et al(2019) 5 Pawar et al (2024) <l

93



b paaad) il Lalidy) cl pdisal) Garg A o 95l agrinad gall g aad) g i3l Baand aladia) il
oass Aadlaa cig s

Gl 3L o3 o (g pi)l) (es cpmaall Gl jsds 098 2 8 5ol s paally
Al O alaall maen e I culS Ll V) il Galded) die Lilias) dygins
& pssmlsally il S aally il Gy panll vie e 3B a3 aae ) el b
Lginall O alaall ealsll Gl 138 i (Say csaasall Ayl A pally 4S5l o3
& anadiadl Lygall Al BA e eyl ge daed die Gl gl agadsdl e
Gl aY gos debue JalaS agmapdsall Jasmy Cumsadly 05 8l 2585 illee oo
Ll Gaand AU (goumanll Cpmg il a5 ()55l ((Mendel, 2013) 5iSla
Jay @l e sdles ol aely GpsSil dnall daball Pla dgssll el
Xanthine  Jie Clpgdl D) la)) lds 4 aclue JelaS aghandsadll
L «(Mendel, 2013) RNA s DNA J 4l bl 35 3l Dehydrogenase
ol ol LSl G Aaly il G Lt golall JLEW) ey
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Aalaall 8 daliy gl Lgitpa 3 palial) o3¢l ojlsiall Gubill agud ale IS
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.(Raliya et al., 2017) sl ¢ day 05,8l

iosd Qi —4-4
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Al s (s Gaindy ZN(N) sl el Alelee jia 528l O alaall a5 canLlly
Kaningini etz ae (38 1385 calal) g %80.8 g dysina 33l @ilu f¢ 47
e 46 & s (s MO(N) 32l asinnlsal) Alales yjal L cal (2024)
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Gsire g )] Jiay Lae clagin (gsina (38 2525 09 Jsil) e (@ls /2 35 37) <l
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(Ls O
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BYLUIVET S5l e QAN 2| )
D lalzal)
lifg <l 554 ol [ 8
26° 44¢ 37 c
47° 882 71¢ Zn(N)
41° 67° 61¢ Fe(N)
46° 81" 730 Mo(N)
37¢ 57¢ 52¢ Zn+Fe(N)
35¢ 544 47° Zn+Mo(N)
512 83 822 Fe+Mo(N)
49% 78P 79% Zn+Fe+Mo(N)
3.53 5.96 7.15 LSD 0.05

Talaie) (san 1 il o Ayginal) calaall e dlan) eVl Conl Jui *
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(Jeaia Bl 5 Uagale Lilia) Lias @lijl) Al iand ) o 8 ¢assiand sally 3paal)
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311 Zn+Mo(N) dlelee Zali) cialy Ly %29.8 g dysina salyh aisyfas
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13 Ldle S o(Rehman et al., 2025 ;Kochian, 1993) il s 4 palaicy)
Al 4al e ((Singh et al., 2017) asll Clapall el Llall sy k)
Llle 5.6 MO(N) asiaulsally ZN(N) Sl e JS 3500 4l D abaal) <yl
Lsinae 3300 (ps9/aS 415 « 417) Caly Aali) Glas s clegin (gime (38 (92
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