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EXTENDED ABSTRACT

Introduction

Mung bean is an important legume that is consumed all over the world, especially in Asian countries. It is
known as an excellent source of protein, dietary fiber, minerals, and vitamins. Nowadays, due to the problems
caused by the excessive use of chemical fertilizers, the use of biological fertilizers in agriculture has been
proposed. A significant number of soil bacterial and fungal species have functional relationships with plants
and have beneficial effects on their growth. Mycorrhizal fungi are one of the important components of the soil
biological community, they interact with other microorganisms in the rhizosphere, and are considered one of
the important biological resources of the soil. In recent years, research on the use of mycorrhizal fungi as an
increaser of growth and quality in plants has increased. As one of the most important biofertilizers, mycorrhiza
has positive effects on the quantitative and qualitative characteristics of symbiotic plants. The use of fertilizers
of ecological origin such as animal manure, compost, vermicompost and plant residues is a suitable alternative
to chemical fertilizers because these materials, in addition to preserving soil organic matter, increase fertility
and provide nutrients to the soil. Livestock fertilizers also increase plant-usable phosphorus, nitrate nitrogen,
improve soil structure, and increase water retention in the soil, which ultimately leads to an increase in the
guantity and quality of the product.

Materials and Methods

The present study was conducted to investigate the effect of mycorrhizal inoculation and different
amounts of sheep manure on the quantitative and qualitative yield of mung bean cultivars in Isfahan. This
research was conducted in the crop year 1401-1402 in the climatic conditions of Isfahan city. The experiment
was carried out as a three-factor factorial in the form of a basic design of randomized complete blocks with 3
replications. Factors included inoculation with mycorrhizae in non-inoculation) and sheep manure at three
levels of 0, 7.5 and 15 tons/ha and cultivars at 5 levels (Parto, Gohar, Sakhawat, Zarbakhsh and Mehr). The
mycorrhizal mushroom used in this experiment was Glomus mosseae, with the brand name Mycoroot, and it
was obtained from Pishtaz Varian Biotechnology Company in Tehran. Seed inoculation with mycorrhizal
medium was done before sowing and under shade conditions. The final harvest of the product after removing
the margins and the amount of grain yield and yield components were calculated separately. To determine seed
nitrogen by Kjeldahl, seed phosphorus by spectrophotometry and seed potassium by flame diffusion method.

Results and Discussion

The results showed that the cultivar effect was significant on all traits except chlorophyll b, also the main
effects of mycorrhiza and manure on all measured traits except chlorophyll a, b, seed nitrogen and seed
potassium were significant. The results of the interaction effect showed that the highest amount of grain yield
was observed in the treatment of 15 tons/ha of manure and mycorrhiza consumption at the rate of 947.4 kg/ha,
and the lowest in the case of no manure consumption and no mycorrhiza consumption at the rate of 667.6 kg/ha
was obtained. The results of the interaction effect showed that the highest amount of seed protein was observed
in the treatment of 7.5 tons/ha of animal manure and 18.55% of mycorrhiza consumption, and the lowest in
the treatment of 7.5 tons/ha of animal manure and no mycorrhiza use 16.94% was obtained.

Conclusion

Different varieties have different genetic potential and the amount of potassium in the seeds depends on
the type of variety. In this experiment, the Gohar variety showed a better response than the other varieties
investigated. In general, the combination or use of any animal manure and mycorrhiza has led to improved
growth, increased production, and improved quality of mung bean cultivars.

Author Contributions

For this research article, the individual contributions are as follows: Conceptualization, [Author A] and
[Author B]; methodology, [Author B]; software, [Author A]; validation, [Author A], [Author B], and [Author
B]; formal analysis, [Author B]; investigation, [Author A]; resources, [Author A]; data curation, [Author B];
writing—original draft preparation, [Author B]; writing—review and editing, [Author B]; visualization,
[Author B]; supervision, [Author B]; project administration, [Author B]; funding acquisition, [Author A]. All

authors have read and agreed to the published version of the manuscript.

Data Availability Statement
The data that support the findings of this study are available.
For further inquiries regarding the data, please contact author’s email.



1635 Evaluation the effect of mycorrhizal inoculation...

Ethical considerations
The authors avoided data fabrication, falsification, plagiarism, and misconduct.

Conflict of interest
The author declares no conflict of interest.



varr—verrat o ylow A0 0499 (ol 1 S g OT Lliixd dloxo

Homepage: http://ijswr.ut.ac.ir

Pl P8l (A5 g (05 3yNlas 1 (GMwgS (012 395 Ao 533Mo g ¢ 1l y95ue i ST (ow)
P g 13m0 d0ma G Jlae 025 e
4ol oLl ol oDl ST sl (ol8l53) ol 1513 (LS K55 5 g5 (osige Sl 05,5 )
muhanad.najim1983@gmail.com
140l -l o o3l 3T oSty (oK) lgdual 15y (AL K5 i qwtigs 09,5 ¢Jytuns ot ¥
mirzaeiheydari@yahoo.com

NS> Jlio b
S 9 (o5 2es  gaibgS (ol 398 il pdlie 5 2l )pSee gl I gy solate 4 pSb adlllas ngh s :llio g
ol JolS sl Sgb anly gl B o el s )58 g Sales] 855 plonl (loisl o 3le pl6)
s a3 kS (ol 355 Jole g il ps 5 159500 b el Joli Gialel else 3 2] LS5 Y L VE/VA el b g,

w8 S 3b LS glis g (e 9 GiSu)5 ¢ gl ¢ a5 i) gaw 8 )3 Pyl 5 LS 13 (510 5 V/B o VETIAIY g S5 g,
09 P 0 s pSoill Slio plad 213 395 [nyoSin bl Sl izpon 2 3 (gme Slioen s 55 s 6
Mo size Al mausliy g &ild (59550 o0 las plad 155680 g (oold 395 blite 5109y I Gixe dild pauolis g il Vot 3Lt g,
4 1507580 Bpas g ol 268 LS 10 5 V0 Gpas jlai jd aild dySlas (l5me oy i 2 LS ol g
Gy pie g (oold 355 Bpne pic s )5 dily 3 Shae (a8 5 A5 sdalie JliSa )3 p 55l AFV/F 500

OB 2 8ae e oyt o L5 Blite B ulis el Cansy JlS 1 o SOLS FEVIS line 4y 1526500 (IS gbaojly
odalie S 13 £, 53LS WY/AY lie 4 15,6500 pne g (ool 355 JiSa 15 o5 VIO CBpas jlog jo 4l il by
10l Lis Ll P Isgas [52)55e 6 pme pis 5 ol 355 LS 13 55 VID G yune ylog dy s &5 03 bl pat b
AT O T il e T il pduid
Soslanwl gy cul > o> GLis 393 5l sy STy (s D90 pB S0 4 s 55 o8 lalesl ) "MZ
sl ile pBgy g w3 Sas ply 30 oy b 1355k b S )5 40 (sdingS oald 358 LSy o5 Y/ ) Cal ]

b jar

5 o1 S35 il 1 e o S b g Y 3 Slas ag5 (sl a5 ol (LS B (nl gl waled 5
Dy 5w (olend gladgS slady

Vigna radiate ) jile s  0aud (o 355 5 Colify Ciliseo palie s lja)sSm elll 1 oy (V¥ F) wdasms c(5)d> Sl pee L Jla 050 sige solizl
https://doi.org/10.22059/ijswr.2024.374430.669684 AsYY-\S¥0 (F) 00 o 3fu/ S 5 o cliviser dles L

Yy © Ly o8zl ¢l )L dunoye 156
BY NC

DOI: https://doi.org/10.22059/ijswr.2024.374430.669684



mailto:muhanad.najim1983@gmail.com
mailto:mirzaeiheydari@yahoo.com
https://doi.org/10.22059/ijswr.2024.374430.669684
https://doi.org/10.22059/ijswr.2024.374430.669684
https://doi.org/10.22059/ijswr.2024.374430.669684
https://orcid.org/0000-0003-0877-1566
https://orcid.org/0000-0001-8701-578X
https://creativecommons.org/licenses/by-nc/4.0/

VPYY o Sy cillisee oo (S5 59500 gl 5115y (510 9 Lo s o2 (g3t — ole)

-

4AodR0
laicds fuimen g sl (sl S5 ool lgieds g pBg g 5l 8 ol A a5 cunl wae Slges 5SS (Vigna radiata L) sle
w5l ao )3 M) s gl )3 )b aulie b I i (Qasim Saleh and Mirzaei, 2024) 555 o G yas 50 ply glis
d9ds oyl 5 Slas bawgio 9 oy (ygake 4w ile Sl WJgi (Hou et al., 2019) sy jolass! jile @ (Glas Slas cuiS pj
buwgio b olpl 3o elyy o ey 5l WS )2 W B VD 0 (ANONYMOUS,2020) cusl sais jo)l55 iSa > p,55LS VY-
15l o olosS g S eliuajs il o] EAS A iy g )b ol ilo cuiS 4y JiSe 50 p Sl e iy,
Y game g5 10 (0L s sl siejlo (e My 4 gy Cares ol ol el (¢ly ((Pouresmael et al., 2022)
ol 3 el sbj Bpae 5 obord clodsS g (215 GBS s | S JLi8 (95 3l oy g9d90 ol ol el (55,58
09t 45 05 o ) 5l olemr 385 138 5 (559U slae) g ol e daSB (6y5)L g it I e Slodo g
Hafeez et al., 2023; Ghadirnezhad Shiade et al., 20233, ) céls salgs g9, JSuie b e 5l o 1) iy olie Lo wo s
(b

Al Conj laee b 5lo 5 d5p0 4 (ygyke (S0l SO Wl (o) QLS Mg (I ) (g sladgS Sl ealazl
bl s o Lalyy Sl b adoy (slapgalne 325k 51 Y oSuwg)l 12,6540 (slag, .(Kadhim Joni Alsaedi et al., 2023)
Jolse 2l 3 Coglie (I3l 5 (e Sla i ite b 1S o Ol Gl 5 i polie Gl (I Gk 5 g A e
ol oliae (Mott et al., 2022; Mirzaei Heidari, and Mishkhaszadeh 2023; Eyni et al., 2023) 355 0 15 (5 ko
93 9 35) Caled 3 o WS SaS Ay (6 Slge 5 Sl Gl Bl Gl ety b )8 (enjan danly & 155500 &5 1008
<SSy ol Saeg s (Heydari et al., 2011; Hosseini et al., 2023; Mirzaei Heydari et al., 2023) siso o d9u0 1y oL
iy Gl & i Iy g I8 33 ol Ll 33,3 gy le Caisis 93 59 1y Dipsoni] (36 (Sgpbio Sl (g
.(Sharma and Kapoor, 2023) . IS .59y (slgizee g &l 13 polie Gl (giwgd o))

568 1 eolatwl 3o,k I Same sledsS | edlitwl by Blas a4 b 30l glp (ool sl W @ansdS e xs o
pae g 0,Sas (£l slp Jas sy G lais & s,y cpl(Zeng et al., 2016) cusl 48,5 & jan (55 cidwsS Aile) Ll
5 S o st ool 1 1y 3,Skos Gl ity 395 (0l Sgute 1iped 398 (oo 48,5 i 3 oliowd (slasS by
51 bl ( ogul By Jlod jd Kb de adlato 5 > (S&Nchez-Bascones et al., 2019) s, o (6,1 cud b il33)
Gpas dopd Vor b duslis )0 a5 Slee (g0 )0 YO il cel slosd (sladgS (sduo)d O+ LialS olpon 4y dsjjo o> 255
oYL s G 4 1) bt 368 L ool 365 S 5 3,Shas aliil il wlillas I 5, L(Bayu et al., 2006) 15 355
Sz B Il )y Baa b o Kiagh (Qinetal, 2019) cul S 3 595 Gl s 4y &5 60D Capnd ;535S L
0595 lale 10,8 ()15 el ol plosil ds jud algm pluil g a3 polie iz 5 0y o 298 5 Y eSugyl 1550
355 5 inssSee Jlite 31 oS s oL Ll gl eizmo 8L I3 (ol 395 SpplS L Ay 5 (lsn pll 550 5 ey ey
JWo Ve Sladss il VY I laisce bawgs 5l (Xia0 et al., 2020) 3¢ > sxo oS )3 yolie clale g 0dy p
s BLS g 15,0500 45 39y o By S5 jobo 4 I 395 & 1555980 grasly aizdly o Ll .(Jiang et al., 2021) wi ploul awsis
P ool @l b oie 0 (Sid dag g S 3blio ) cyaud dgueS gl S aile ciiil (698 blie st jen S
05 5933 331 it IS ol & g sl ol ) (a3 vy ALS WS sz b g5 ol & bl e (lS
Qiang etal., 2021) &5 o s 1y j95e0 5 1 355 SIS S oo s5b 4 5ed 5 (35750 355 s 5 S jid (I3l ]

=5 Capde canlin (sl g, 3l odlial 5 1y gl )3 IS U 5l iy LS lsis 4 ile cutS ol 4 225 L
133,85 o Lasie 3:i55 () pbl g g Gl Il (65,0liS CBlial 4y s caa 1550 256 9 (o 355 5l edlal asle
rn 2y90 ile £ly; S S g (B g 2Sles podd S5 (lajless 136 b 005 Il il algn 5 Ol byl )5 hagl
25 )3



(u"”@s)" - ‘sol&) VF+Y obo )Ji A& b)w HO 8,9 Q,‘,j“ S 9 ui oludss YFYA

gy g9ge

oialojl (gl Joro (s 519

VY ldlir (o 50 pladel gl pd @l oLl gl (sliwg) 5 Sliins asyze )3 VENNEY el o 3 Baios ()l
w8l glyly ddlaie pl a1l e VOV byo o 1 glas)) o (B 4dBD YY g a0 0V oldls Job o (Jlods 4d85 VY 5 a4
WO 5 yioideo VW iy @ alate Ol s a2 )3 g (SH0)k bawgie ol 3p L laplins) 5 )5 (sl glinnli b St doy
olftalol ay JUE 5l sy g 4 yro sl =¥+ Gl as 50 o3lil 5)90 ST Wigad Silejl sl B bl e ogpmnls 20
sl oa 03l (LS Y Jgdar )3 35 (gidusS 395 sla Shy (imen ) Jgiz) b 5 0jul S obend 9 (S sla SR

Oinlesl )90 S olowd § (S Slaseiio 1Y Joua

i . o esle olas
ey R B e S g s
O Las B TS ol ) Y Gos
Frb arube i PP s
(o)) ( ( VP EC
Sy A o (dS/my
Ry 4 Yvo \Y/¥ C.L \id vy vy /4 < /AN YIY Yoo
Uinlesl 3 edlitl 550 (gihusS 355 lasuio IY Jgu
. sole Colas
PN el JB s u‘-;i o] oSl
Js i o8 Aoy
e Q9=
o T e EC
J dS/m)
\VAR! Y/f <Y 'Y \VYIY YAY ARVAY A

byl Jlost g glas o ialojl ol

3 S b gl Joli o Jole 03 Ll S5 ¥ b sk oS (sl S5 oy o B 55 ke 4 55T y50mr il
9 OISRy ¢ Dyl ¢ paeS (g ) adaw 8 )3 pB)l 9 US> (5 VD 9 VIB ho daw dw )3 (GidgS (3 355" Jole g gudli pas
G &Sy 5 gy0Sale (6ylo0 b b 390 Glomus mosseae z,)6 g4 5 Lialosl ol )3 o3kl 3y90 (c0y05u0 B g0 (o
255 plol s Ll 5 5 315 | L8 33 (530 Syt S i ppSele le L pol ol 0,8 43 ot 50 by Sl ol
D92 o 4k oS Sy (sl p5 Fe Bpae e

5 55 Sldas plon] g ol Cagloy (sl jgkite & L2) & Copgn oy ead plosl ola S35 31515 e (s voslel e
(5295) wollao s> 3 ST sy lie (o) 51 g b )bl Jai 2)90 (0 o] U5 5 5,0 sloile ,y 55 Wl S o0
o VIOXE el &y oS s b gland g 035 oy dga8 Sugd )l 93 e 9 8 Sypo Jir alsl L o5l Sliles
Lrdiiy 9 gon slwcad, il oolatl b cudlS 51 LS 9y M b astie (Bolal Gygods Hal 350 (slajlewd Jore g A sl
g (0 S0 CuslSS ady 9o ol 4 Soly ya o lacs,S o dlols il sbul o Sl B+ 3y o Aol g o e Yo Bes &
9 WV/YD iy &, 50 o5 VO g Y/ Hlow (gl )5 o 30 ol 368" (B pns (yl5u0 b 8,8 JaS 13 e 90 STely (yu alold
Farlr 0 oe Lt pulu 3 5l sty a5 datiy (65l ool ] g sl 355 ot Jloe] 39 .55k YYD
@B) o 0ad il jods Ab odgy SB L bolad g9y (S (3 dhwg e 2 By bajled cpl JB1b )3 (ol 3557 g Slm
Oyl b aLilS e il VY Bas g yie sl Ve dlolh 4 ) e (05 Gy @) JU plul Ve e ool — 5)5Se
597 olS gl (b o 25 plol (5 gy 4 )LSe o)V ol w5 0 Jlesl LSl aen )3 culS 1 am aloliMl ()



VPYR e g il p3lo (52 59500 gl 115 ) (50 9 LS s o2 (g3 — sole)

Al o S5 50 0l ccawlio 1515 Jouas jolatods 0D jow &S ya ladle LA« G o CudlS 5l e 59 VO B g 090 cdlS 3l e
S Oy ©pgar Culldyy B cdlS loj jl pgliayslar 50 glacale bojile il S5 (S S alspe > JolS el 1 ey
2,55 oolital pliass GESEH 5 g 85 | il ol o 13 5 05 samlio ool g lasy 2y oTye b 3 28,8 ol
0397 OmeS S 35 dpwlone llia jsboay 3 Slee lial 5 by 3)Slos Jlde 5 baapils Bl Sl Gy gz (2lod il
(Waling et al., 1989) 15 sdlitusl gl alad i oy 5| 415 walty 5 5 togibgiSanl ba, 5 4> yimsd Jlales 5 &ily

Losts (gLl ko 9 4 35

0 LSD (y5051 51 oslastal b lappnSilis duslio g o (6l Judows § 45350 SAS (gLl S5dle 5 5l eolail b el cawoas ol
s plonil oo iy Jlozol b

e g Wl

a1 & Shos

Ay 2oy G w1 (ol 358 whoyd K6 a3 [3)95e hioyd S haw )3 08y ol Cllah (L Guib)ly 458 s
Al (¥ Joiz) 398 55 (e &5 w9 a9 Jlite ST audy 9 39 )3 (ine doyd gy o )3 1298 g (ol 255" e
2055 S AVIY (l5e 4 15259500 Bpae g (0l 355 1S 15 (5 V0 Bpas slas 53 &l 3 Sae e oyt 3> (Lt Jolie
Condy 680 )3 p,SoLS FEVIE e a1 155,08u0 B yme pie 5 (ol 365 G puan pae clls 3 o] e p a8 5 b oanlie lSa
01 adyy 5 lié dlge i T3l el 39yl ) 45 51038 5 03y | (gt oes 55 dus oo 4125 4y (F Join) ol
Fiwwgid Al 3 3l alols dlge aecl 1D g (g tuwgid dlge dey (gl Cunl ole 393 &S 551 Sy e (el polie puin Cls .l
s 080 Bpuae &5 dad o lid Glalllas Laicy o deuy ) 2, d2 &) ol 51 loj o )31 sl cplas ooy Lyiul3él
ol a0 g 03,5 el B 1) gad g 13y i ol (6905 slails b ol 3 45 A8 o S |y SB 5l e dlse g
polis a3 lse olS U155 Gl 1)sSee 2ty bl Gliire (pl cunl ol o &l 3 Shas il 38l L olS slajls
(Mott et al., 2022; Mirzaei Heydari et al., 2023; Eyni et al., 2023) 545 o W] o yiwd byt wlio jl joguase S I Sixe
oo (B 53 (5 YO 9 ¥e FO ¥+ 00 (fanld) jho) aaw (b )3 (gaidusS 395 38 g 52)9%0e Sl (wyp o 5> pliie
pie slos 4 bgsye JliSa )3 2,5 6kS VWFAD (1Siko b puw (odbasdl 5,Slae oy i 163,5° 5));5 LSl L(Osoli et al., 2022) 3,8
ysSee il pas Jlo b (oylisine OS] cg)lel i 51 b ue 5 o5 0351 ool 355 b )3 o3 ¥o L olyan 3y)s5e gosdls
APYD (3o b 56y oLS (golaidl 5,Slos oy yieS ol atily (LS j3 p)SekS” VWY ) old 265 iSa )0 5 YO L olyen
2,)8 o8 Wb S ot liie (] sl ol Cnd 4y (o> 395 3,8 pae Lol o 155800 il o 4 bgrpe S 3 p S olS
Ol sl gitingd sl plal goi g A5) dge 5 S 3 polis Gl QRN Gk I (uihesS 355 g 1558 () 355 el
9 Soid ¢ olewd (oled dedn Gl eld 355 &S cunl wald Ll ladss S (Osoli et al., 2022) d5i o o 3 Slos
G e g 0 ol bauwgs ol il B 5 lie polie (133l cage S 4 M dlse (938 izen foud SB (Sjels
{(Adekiya et al., 2020; Du et al., 2020) x»> o Lyisl38l |y Joaze 5, Slos

o ) O Shos

Ay o) S g 3 (ol 395 o> Ko aw )3 112)5Sse hoyd S aw 3 o) (ol Sl (Ui uibly 4 s
Ol duslie (¥ Jodn) 390 45 me 5 duw 5 a8 ed Jliio Ol 3l s g 399 j> ixe Mo yd gy e )3 15356500 g (ol 3587 Lilite
50950 Byas g (ol 395 LS 13 (510 Bpae Jlo )3 (st 3 Ses Gline oyt o> L3 1 )95e 9 (013 3557 Jlows bt
Qo )3 YA/ l5a0 45 1505550 B pums pis 5 0]d 365" L8 puno pie Clls & G oS M sdaliie HLS )3 2,5 oLS YYA/D e
e polie (pel g aoee Ll dgu cely (ol 35Sy (oo a3 @ (¥ Joaz) ol (lis Ll (LS 53 )5 5hS VAVA/Y )
S5 (ol 398 wiitly el liie b3l (e 3 095 00 olS (st 3 ) Sas Caled 53 9 0)ludld il 33l g olS L5 3590
Zhang et) 39 e gt 3)Sae (I3l g oS 39m00 g (S 18y I3 o ol (gl NI polic (5 3lis (el yeud



(u"”@s)" - ‘sol&) VF+Y obo )Ji A& b)w HO 8,9 Q,‘,j“ S 9 ui Oludss YFFe

oS 5 aih bl laise 1ygasgll g 3,Sles p (cdiburgS 368 ¢ 13,98ue I wyp 55 .(al., 2021; Goldan et al., 2023
(Farrokhi et al., 2021) cuily gy Olao g 3,Slos 1 (6 xe p3l bl 4 Cund (01 355 g 13355500

ol Slio 1 (013 355 9 132 950l 0Bl 5T il lg 3o S Y Jgaa

©lape 5a0be
@ Fouds olie
4515 iy 09 oY or u”‘ Sl oySles 315
) &l &l w9y &l Canild ey
SNVYEEE ofovyE Nve T o/y*F ¥IVY ARVAL AYVAYY/ Y OFFv/o*F Y IS5
SJOYYFEF O LLEEE L WEE L AvLyAFE AR WAV FASOYVAAYFF Ly /EEE i )
RN NosEE /N YaqA*F* ALl /¥ VEEYYYIVEE L VYSAVYIAYER o 38
ofee8Y ofee8 AN YoAF/AF* AN¥Y* YY/AA aVA/av YYAA-JAY \ I52595we
of+Y0 /0 /N YYAIA VY V¥/y VAS-0/8 FYYLIYY A o 365 X o8,
ey [+5 oo e vEIY -I¥ Yo /va AYAOA/ VY \YOR/VY i 1520550 X o)
ofeeey NeaF® Ly DAVE/¥*¥ ZACSAAE VA0 S S £ N VA0 Sl A R VAT S ¢ 5035550 X (sals 355
ofeeey /e ol YA-/A <Ay AAR FAVA/VD yESA/OY A 59500 X (gl 305 X 13,
o[ee¥Y ofees e[y Yooy \Vizd \A/EY YYON/A YYov/y OA Js cles
AIY ols iy VY vIY A Y/A vI¥ - Oy g o>
Gld (S pas g oy Y 9 Ol pd (6,10 (Fro i S NS g e
ovbo Olao 115,050 9 (013 355 i 51 (1aSlo dus o iF Jgus
S ,ilo& S ,S.lo.c
priwe . . s s 4> 3 Slos o> 3¢5
ail> - sl . PeSHS) 55 » )
prAS)  (wep) B eSS i !
(we,2) . (w2 2) . (o2 (Husa
(s 45 (b
\/YAb \WY/AYa VA/\Ya FV/o¥a YYo-/5a ary/o a Cyne “
VYA W /FAe \Y/Yab ¥-/ova Y-££/Vb ¥wy/ve S yao pis
V¥e wa/ave \A/doa ¥+/\Aab V3Ad/5b MY/$h T v
V/¥¥a VFY/EYD \Y/AMa YV/-Ybe Y-AY/Ab v /Ye G yao pic
A VIA/AYd \Y/$Aab Y#IAYe VA-0/o¢ d T L
ol
V/Yd Via/vad \#/A¥b Yo/sYe \#va/od £2vI5d G yao pic
&> (Fre BET (o 130 Jlosis ] g 43 LSD (49031 (wlwl g coygion 3 50 Sy Bg 61,10 (5l 1aSilo
EARCECIRCIRT

Ay o) S g 3 (ol 395 o> Ko v )3 112)5Sse hoyd S gaw 3 o) (ol Sl (Ui uilly 4 gl
Al (¥ Jsia) 395 )b sne 6 aw 5 a9 Jlite il 4y 5 392 )l0ine 20> @y ghaw )3 [12)9%ee 5 (01> 3957 lite
2o )d ¥o /0 lise s 1555800 Bpuas g (old 355, 10 5 VO Bpas jlow o Cudldy adld lie (i o lis Jolie
Jodz) ol slas (iol38l duo )3 WY (l5se 40 13556800 Bpuan pas g (old 365 ;S 10 7 VO B puae clls & Cod a5 A5 odaliio
aomis y3 g 1S 0,30 |y gy (chie dlge g Ol Umd e ol S ay g s 3 ) S (Sosb kb lg3 e pals 265 (¥
Calas ol 503 gk, () gl S5 e s oline 6 el sl Gl el ) 5 w3 L3I Jpame 535050

.(Igbal et al., 2020; Kugedera et al., 2023) »,l>



VEFY .l e uslie o5 550 el 1 (T 0 9 Lo e o2 (agi: - ole)

&1 ‘,ﬁ,g

2150550 9 (#13 355 Blie Sl g 8o)d @y o )3 [ jeSie o> S g )3 o8 (ol @l ol (i (uib)ly 55 gl
Oliee oy 3 L blae 5 gl (Y Jgis) 250 s bxe a5 daw g A8 gy blie 3l 4l g 390 jI0 ixe Moy iy pdaw
pas Hlosd 4 Cowd &S A odalive duo ) YADD (500 s 15359500 Cyuao g (0l 358 LS 1> (5 V/A OB pas jlogs )0 &l piigyp
ol e a4y ald 368 1 ealauwl NN (¥ Jgs) ol slas [isli8l asyn A0 e 4 15 558%ue B pae pis g ol 365 B yas
Clp Gl L calaly 0,8 )8 wlesg o 258 b cos oS SlalS L] 0 (st (et o Gl 00 e ()Sg )i
dlge a8 adly sl 4l 4 JT dlge ¢ o> 368" G puan b (3,b 5l .l Hlazl BB 55 4l (pligy duoyd (iul3dl olS Lawgs )59
9 59090 dlge (LS 5 (gilw walyd b Klgi o 12,9500 13,8 o iz (Ma et al., 2020) cul I35 Sl gy i p JI
5 LajsS ol shug )3 S adsl CLiS 5 Ay 5 o el g e sl b lite (g)Sem b dbml ol )3 Jbre (sl ey
(Roy, 2021; Eyni et al., 2023) wib ausly (58 (uSgp Jto 466 bS5 & byl 4350

A1 (g 9 O yShos

Slg o)y K maw (0 o 355 o )d S o )0 15556500 g o )d SO o )3 w8y Lol Gl lis il g 430 il
ol gl (Y Jada) 395 4 xe a8 duw g &g Jlite 3l s 9 390 Y15 dize duopd S o )3 1555500 g (o0l 3587 Jolite
2 eSS WYAY e a4 15,6500 Bas g (o 355 LS 13 o V/A Bpuas jlad 0 &l 1&gy )l (500 (p piin 3D
Jada) ol ol il FF/Q 1agas 15 )55ke Byme pie g ol 355 LS ;3 5 VB Grce jloud & Cuns &S A ot lin HiSa
9 o 395 o Bl |y aily g p yial3sl Lol s MBL ails g ial3sl com pald 395 3,0)8 a8 05,8 3,155 - lasiseo (¥
Alinejadian )l cows olie yolie plo 5 we Gawd gy dlea 3l polie Cls (ilj8l 5 olS lais laylud s
basgs oold 355 10 D930 59y pim o ol 1y ol 355 Bpne b gy 99 YU > oles o .(Bidabadi et al., 2022
Opiee 5k il g 0390 s Jdg)lS letluw ) (el (18 ()595i8 0,8 55 (e plil ) (g s clale Jiliél g olS
055 oz e Gl cage (pastie s U gl Lyl s > o] Gl 5 il intigy S )3 pate
.(Hassanzadeh Ghortepeh et al., 2020; Eyni et al., 2023; Ghadirnezhad Shiade et al., 2023a)

W13 {39 5

Jlie il ady Jg 290 410 sixe o yd gy o 50 1556800 5 o yd SO s ) w8y ol @ll oy lis il g 4500 guls
by L gl )l 39 g (gl gld awyy 350 pB)] o aS 3 LS b 1 Sle duslie (¥ Jgan) 250 45 pxe &5 A g iS5 g
JS5) Sal s 20 )d VRS a0 1 po vB) 5Dy 508 g b odmliie o )3 YAV liue u pm95 o8, 50 &l 459,55 (ylime oy
D2 03,8 0y 35 &l )3 1) gy e i g5 08y Calpli Al Cglate Wl o ilises pB)l Lagi (g5 (e i ()
(Sunetal., 2012; Lietal., 2017) 5 )by cisllas i S0 b Gubos opl puls

2.5

a

b ab
bc IIIIII C
2 = == o -
315 oo == = = =
Q L T T L T T L T T L T T L T T
q |:|:| :I:I:I T T 1T :I:I:I :I:I:I
a1 oo == = = =
3 oo == oo = =
05 = o = o o
O IIIII IIIIII L T T IIIIII IIIIII
EBY G5 Gsli »L B

R

W15 (e oy 83lw O 31 paSile duamlio 1) JSU



(oo — sole) VT olo 3T A 5,lows D 8,95 3l 2 S g Of Wl VSFY

Bpas pie )3 (p oS 5 Mb odalie 8oyd VoA Gline & 15259800 Bpan slass 3 &ld (19t Glise oyt 3> (Lt @l
o s Bl oS 503 5 435 (sl (g 58 b iaagSen 355 ey (oo i e (Y JS8) el sty 003 VI (e 4 1320500
(Eyni etal., 2023) 5 )ls cillas ldie )5 b saios opl oo S I iol38l als 59 50

2.5
a b
2
?S 1.5
e}
2]
2
-
3
0.5
0

1320552 b pae [BYBY S SISVIRTS

1 no 5

W13 59 12 1523950 88l 31 1Sl dunny o :Y S
&l phad
21555 9 (213 355 hlite Sl g 80y iy g )3 1 joSue cdoyd S aw 13 08y (ol Sllals lis (illy 4 jo0 @l
QUi oy )90 Sljloss Blite 1 @lis (Y Jga2) 95 )1 (sine &5 a5 89> iliste I3l sy g 392 )l sine 30> iy
a8 0 odblie Mo yd VIFY (l5ae 15556500 CBumn g (010 358 LS 10 5 VB Gpcs jlaud )0 &l jaud (5o op yiion &S 0D
#1355 oy (o0 a3 4 (¥ Jga) ol Lt (a3l Ao Vo (e 4 1 )0Se Bpuae pis g (ol 395 Bpas pie jlasd 4 Cuns
b ool ateclgs Gole ol 1505500 3,015 ipon 5 S5 3 S50y e s 55 by 5 A8 (oo i alon ) 1id Slso 5] 2
Qo5 S yb 5l o> 395 3,8 ol o )55 aAbasly e 53 dmd JES] Al Cuow 4 Aoy 1) (optin yhud o enl)d
St 9 el ol 2l olie Mo Gl g I3 sole ST ol (3508 oald (ol jl oy ol (S Al (SE
Hassanzadeh Ghortepeh et al., 2020; Zamani et al., 2023;Fathi ) 595 0 415 4 o] JW&s] g laddy, buwg s Ol
Ol &S g 0 SB L ady;y wled pdaw (il 58l g Ay s i piaS Eel 1555500 B pae izes L(@and Mehdiniya, 2023
(Etesami et al., 2021) >3l o Soo |y (g320 dlgo plw g paud yidy Cls ol
A1 by
215055 9 o3 355 blie Sl g 8oy> @y o )3 1 joSue o> S g )3 o8 ol Il (i (uib)ly 58 gl
Ol op iyt 3 L Jlite 51 ol (Y Jodo) 29 )b sixe a5 dw 5 a8 ed blate Iyl 4y 5 391 )b xe doyd iy o
o 5 4 (V JS5) ol sty o3 VD lise 4y jpe 0By 5 (2S5 b odaliio 1oy < IM (e & 25 (08 5 il el
Wy ©AD 4 35 (Jame Lulyd g (SuB) ity 4 45 395 (0 055 Ay 13 (Foliste sl e 4 s pB)] ) maly
OB )3 by ke aily Jlebl Gl «8)5 58 qw)p 3y90 pAS B )3 mawly dlox Sl jolie mg gl ) Slise
A gl 1y Gl Gial33loy93 (bl U laaily muwly clale (ggaae 03 53 9 392 alitr otz plo ) it ilye 4 ditr Sle
.(Asadi Dashbulagh et al., 2011) ¢l isl58] o g aBl jials lao] baly puolty cdale M3 48, ) Ll



VEFY o Culgi; it 3o (S5 j95ue gl 11550 (Flime 9 Lo s o (g3 — (oole)

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

(do,0) &ils pumly

F SR

Q1> by 31 (013 355 Joliio Ol 1 paSilee s Lo 2 IS
S5 4
Moo slaplail 4y (g 50u0gi8 dlge by g Sis oale Lyiuli 8l cile ay aald 4y Cund 0l 358 (gl Lo aily 5y Shas yiol5 8l
Coge «SBHldlo ey sUlgi b o1de dlgs 008 ol lgie s 15356800 5 (ol 255 cadlllas (il 1> bl o (g3la Bl 5,y Slas
& 50 0 365 00 (goaw 3 adiBu dexo 1y 0, Sas 03 ) S8 Glie yolie Gl g slie dlge ol v 155650 L al oo
Oladgu el o ald 395 5o,k 3l o1iE Slge el ial38) ST o ol (3le 5, Shas 1 ot i (T Blge ol giie SO lgie
23k 42 351 (g 3y90 P )00 3l iae ymsS o8y talol ol o sl 0 ble CdeS 5 ST lE a0 5 N ol
0l e Jguaste CutuS domds 5 Mgi ]38l Ay Dot 4y ile plB)l g 13559500 ¢ o> (slodsS 5l plAS ya il edliul b Sy S
390 13259500 2B b )] ol B 53,5 oolizal iolosl cpl 3 )59 00 s sla s ySb 51 5T lalllas 45 33,5 o sloduig .ol
235 )15 duslie

"2yl 3929 QB N g bauwgi g8le (0l digF g "

REFERENCES

Adekiya, A. O., Ejue, W. S,, Olayanju, A., Dunsin, O., Aboyeji, C. M., Aremu, C., & Akinpelu, O. (2020).
Different organic manure sources and NPK fertilizer on soil chemical properties, growth, yield and
quality of okra. Scientific Reports, 10(1), 1-9.

Alinejadian Bidabadi, A., zeinvand, M., Sohrabi, A., Feizian, M., & akbarpour, O. (2022). The Effect of
Amendment materials on MorphoPhysiological Properties, Yield and Element in Grain of Bean (Vicia
faba L.). Journal of Agricultural Sciences and Sustainable Production, 32(2), 129-143.

Asadi Dashbulagh, M., Eradatmand, D., & Yousefirad, M. (2011). Distribution of K, Ca, Mn, and Zn in
Different Parts of Spike and Spikelet in Wheat Cultivars. Iranian Journal of Soil Research, 25(1), 23-31.

Bayu, W., Rethman, N. F. G., Hammes, P. S., & Alemu, G. (2006). Effects of farmyard manure and inorganic
fertilizers on sorghum growth, yield, and nitrogen use in a semi-arid area of Ethiopia. Journal of plant
nutrition, 29(2), 391-407.

Du, Y., Cui, B., Wang, Z., Sun, J., & Niu, W. (2020). Effects of manure fertilizer on crop yield and soil
properties in China: A meta-analysis. Catena, 193, 104617.

Etesami, H., Jeong, B. R., & Glick, B. R. (2021). Contribution of arbuscular mycorrhizal fungi, phosphate—
solubilizing bacteria, and silicon to P uptake by plant. Frontiers in Plant Science, 12, 699618.

Eyni, H., Mirzaei Heydari, M., & Fathi, A. (2023). Investigation of the application of urea fertilizer,
mycorrhiza, and foliar application of humic acid on quantitative and qualitative properties of canola. Crop
Science Research in Arid Regions, 4(2), 405-420.

Farrokhi, E., Koocheki, A. R., Nassiri Mahallati, M., & Khademi, R. (2021). The Effects of Manure and
Biological and Chemical Fertilizers on Yield and some Morphological Characteristics of Aloe vera (Aloe
burbadensis Miller.) in Bushehr Province. Journal of Agroecology, 13(3), 391-407.



; w 2 (coimgs — oole) VF ¥ olo ;31 A 5 kowd DO 2,93 ¢yl ! S g o Wil VSFF

Fathi, A., & Mehdiniya afra, J. (2023). Plant Growth and Development in Relation to Phosphorus: A review.
Bulletin of the University of Agricultural Sciences & Veterinary Medicine Cluj-Napoca. Agriculture,
80(1).

Ghadirnezhad Shiade, S. R., Fathi, A., Kardoni, F., Pandey, R., & Pessarakli, M. (2023a). Nitrogen
contribution in plants: recent agronomic approaches to improve nitrogen use efficiency. Journal of Plant
Nutrition, 1-18.

Ghadirnezhad Shiade, S. R., Fathi, A., Minkina, T., Wong, M. H., & Rajput, V. D. (2023b). Biochar application
in agroecosystems: a review of potential benefits and limitations. Environment, Development and
Sustainability, 1-25.

Goldan, E., Nedeff, V., Barsan, N., Culea, M., Panainte-Lehadus, M., Mosnegutu, E., & Irimia, O. (2023).
Assessment of manure compost used as soil amendment A review. Processes, 11(4), 1167.

Hafeez, A., Ali, B., Javed, M. A., Saleem, A., Fatima, M., Fathi, A., & Soudy, F. A. (2023). Plant breeding for
harmony between sustainable agriculture, the environment, and global food security: an era of genomics-
assisted breeding. Planta, 258(5), 97.

Hassanzadeh Ghortepeh, A., Amirnia, R., & Heydarzadeh, S. (2020). The Effect of Manure Application on
Physiological Traits of Cichorium intybus L. in Response to Drought Stress. Journal of Agricultural
Sciences and Sustainable Production, 30(3), 133-146.

Heydari, M. M., Brook, R. M., Withers, P., & Jones, D. L. (2011). Mycorrhizal infection of barley roots and
its effect upon phosphorus uptake. Aspects of Applied Biology, (109), 137-142.

Hou, D., Yousaf, L., Xue, Y., Hu, J., Wu, J., Hu, X., & Shen, Q. (2019). Mung bean (Vigna radiata L.):
Bioactive polyphenols, polysaccharides, peptides, and health benefits. Nutrients, 11(6), 1238.

Hosseini A, Mirzaeiheydari M, Maleki A, Rostaminia M, Babaei F. (2023). Effect of mycorrhiza and
gibberellin on drought tolerance and biochemical and agronomic traits of mung bean under drought stress.
Crop Physiology Journal. 18(3): 18-31.

Igbal, A., He, L., Ali, I., Ullah, S., Khan, A., Khan, A., & Jiang, L. (2020). Manure combined with chemical
fertilizer increases rice productivity by improving soil health, post-anthesis biomass yield, and nitrogen
metabolism. Plos one, 15(10), e0238934.

Jiang, S., An, X., Shao, Y., Kang, Y., Chen, T., Mei, X., & Shen, Q. (2021). Responses of arbuscular
mycorrhizal fungi occurrence to organic fertilizer: a meta-analysis of field studies. Plant and Soil, 469,
89-105.

Kadhim Joni Alsaedi, N., Mirzaei Heydari, M., & Sabeeh Kareem Altai, D. (2023). Effect of nanoboron and
nanopotassium spraying on growth and yield of mungbean (Vigna radiate L.), Iranian Journal of Soil and
Water Research, 54 (10), 1397-1414.

Kugedera, A. T., Mandumbu, R., & Nyamadzawo, G. (2023). Compatibility of Leucaena leucocephala
biomass and cattle manure combination under rainwater harvesting on sorghum (Sorghum bicolor (L.)
Moench) productivity in semi-arid region of Zimbabwe. Journal of Plant Nutrition, 46(8), 1580-1600.

Li, Q., Wu, Y., Chen, W., Jin, R., Kong, F., Ke, Y., & Yuan, J. (2017). Cultivar differences in root nitrogen
uptake ability of maize hybrids. Frontiers in Plant Science, 8, 1060.

Ma, Q., Wen, Y., Wang, D., Sun, X., Hill, P. W., Macdonald, A., & Jones, D. L. (2020). Farmyard manure
applications stimulate soil carbon and nitrogen cycling by boosting microbial biomass rather than
changing its community composition. Soil Biology and Biochemistry, 144, 107760.

Mirzaei Heidari, M., Mishkhaszadeh, K. (2023). Evaluating the effects of mycorrhizal fungi on growth and
yield of winter chickpea (Cicer arietinum L.) under conditions of supplemental irrigation. Journal of Plant
Environmental Physiology, 18(3): 18-31.

Mirzaei heydari M. (2021). Investigation the effect of mycorrhizal fungus and supplementary irrigation on
growth, yield and yield components of Chickpea (Cicer arietinum L.) in two seasons of autumn and spring
cultivation in climatic conditions of Ilam Province. Crop Physiology Journal. 13(50): 23-45.

Mirzaei Heydari, M., Brook, R. M., & Jones, D. L. (2023). Barley Growth and Phosphorus Uptake in Response
to Inoculation with Arbuscular Mycorrhizal Fungi and Phosphorus Solubilizing Bacteria.
Communications in Soil Science and Plant Analysis, 1-16.

Mott, J., Abaye, O., Reiter, M., & Maguire, R. (2022). Evaluating Effects of Bradyrhizobium and arbuscular
mycorrhizal fungi inoculation on yield components of mung bean (Vigna radiata (L.) Wilczek) and
nitrogen fixation. Agronomy, 12(10), 2358.

Osoli, N., Khavari, H., & Taleshi, K. (2022). Effect of mycorrhiza inoculation and manure application on the

growth and economic yield of garlic (Allium sativum L.) in a low input system. Agroecology Journal,

17(2), 1-12



VPFO o Clghj e p3lo (152 59500 gl 115 ) (S5m0 9 Lo e o2 (g3 — (oole)

Pouresmael, M., Saneinejad, A. A., Khorshidi, M. B., Sekhavat, R., Ghanbari, A. A., & Khodadadi, M. (2022).
The contribution of agronomic traits in the mung bean accessions diversity. Iranian Journal of Field Crop
Science, 53(4), 43-62.

Qasim Saleh, A., & Mirzaei Heydari, M. (2024). Effect of mycorrhizal inoculation, different amounts of zeolite
and phosphorus chemical fertilizer on mung bean yield (Vigna radiate L.). Iranian Journal of Soil and
Water Research, 55(4), 653-664.

Qin, A, Fang, Y., Ning, D., Liu, Z., Zhao, B., Xiao, J., & Yong, B. (2019). Incorporation of manure into ridge
and furrow planting system boosts yields of maize by optimizing soil moisture and improving
photosynthesis. Agronomy, 9(12), 865.

Roy, A. (2021). Biofertilizers for agricultural sustainability: current status and future challenges. Current
Trends in Microbial Biotechnology for Sustainable Agriculture, 525-553.

Sanchez-Bascones, M., Antolin-Rodriguez, J. M., Bravo-Sanchez, C. T., Martin-Gil, J., & Martin-Ramaos, P.
(2019). Dried pig manure from a cogeneration plant as a fertilizer for nitrate vulnerable zones. Agronomy,
9(2), 46.

Sun, M., Gao, Z. Q., Yang, Z. P., & He, L. H. (2012). Absorption and accumulation characteristics of nitrogen
in different wheat cultivars under irrigated and dryland conditions. Australian Journal of Crop Science,
6(4), 613-617.

Waling, I., Van Vark, W., Houba, V. J. G., & Vanderlee, J. J. (1989). Soil and plant analysis, a series of syllabi.
Part, 7, 263.

Xiao, Y., Zhao, Z., Chen, L., & Li, Y. (2020). Arbuscular mycorrhizal fungi and organic manure have
synergistic effects on Trifolium repens in Cd-contaminated sterilized soil but not in natural soil. Applied
Soil Ecology, 149, 103485.

Zamani, Z., Zeidali, E., Alizadeh, H. A., & Fathi, A. (2023). Effect of drought stress and nitrogen chemical
fertilizer on root properties and yield in three quinoa cultivars (Chenopodium quinoa Willd). Crop
Science Research in Arid Regions, 5(2), 487-500.

Zeidali, E., Moradi, R., & Fathi, A. (2022). Quantitative and qualitative response of maize yield to tillage
systems and nitrogen chemical fertilizer. Applied Field Crops Research, 35(2), 105-85.

Zeng, J., Liu, X,, Song, L., Lin, X., Zhang, H., Shen, C., & Chu, H. (2016). Nitrogen fertilization directly
affects soil bacterial diversity and indirectly affects bacterial community composition. Soil Biology and
Biochemistry, 92, 41-49.

Zhang, Y., Shengzhe, E., Wang, Y., Su, S., Bai, L., Wu, C., & Zeng, X. (2021). Long-term manure application
enhances the stability of aggregates and aggregate-associated carbon by regulating soil physicochemical
characteristics. Catena, 203, 105342.



