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Introduction

Golestan Province is one of the main areas of faba bean production in Iran. Expanding faba bean cultivation
in rotation with wheat, rapeseed, and other cold-tolerant plants, due to the valuable characteristics of this plant,
can improve the sustainability of cropping systems and bring other important benefits. Weeds are considered a
major problem in faba bean production and cause significant losses in grain and green pod yields. Cultivation
of cover crops along with modification of agricultural practices, especially planting arrangements, can be a
suitable solution for controlling weeds.

Material and Method

In order to investigate the effect of cover crop and row spacing on some soil properties, yield, and yield
components of faba bean, a field experiment was conducted as a factorial in a randomized complete block
design with three replications in two crop years 2021-22 and 2022-23 at the research farm of Gorgan
University of Agricultural Sciences and Natural Resources. The first factor of the experiment included the use
of cover crops at the levels of 1) rye, 2) parsley, 3) berseem clover, 4) hairy vetch, 5) no cover crop with the
use of haloxyfop R-methyl ester + bentazone herbicides, 6) no cover crop in conditions of weeding of weeds,
and 7) no cover crop in conditions of no weeding of weeds. The second factor was the distance between faba
bean rows at three levels (37.5, 50, and 62.5 cm). Cover crops were planted simultaneously with faba beans and
rolled 100 days later. In the second year of the experiment and at the end of the faba bean growth period, soil
sampling was performed to determine the soil organic matter content and microbial respiration.

Result and Discussion
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Before rolling, the highest and lowest leaf area (and dry weight) among the different cover crops were
observed in rye and parsley. In the study of the dry weight of weeds 52 days after rolling the cover crops, it was
indicated that the residues of rye and parsley had better potential for controlling weeds in both crop years than
the residues of hairy vetch and berseem clover. The lowest humber of pods per plant was observed at a row
spacing of 37.5. Among the treatments studied, the highest number of pods per plant was observed in the no-
cover crop treatment under weeding conditions and the rye and parsley cover crop. The lowest number of pods
per faba bean plant was also observed in the no-cover crop treatment under no-weeding conditions and in the
hairy vetch cover crop treatment. The experimental row spacing and cover crops did not affect the number of
seeds per faba bean pod. With increasing row spacing, the weight of one hundred faba beans increased. The
highest weight of faba bean pods was observed in the control treatments without cover crop under weeding
conditions and with parsley cover crop planting, respectively, with 121.61 and 120.47 g. The highest biological
yield was observed in the parsley cover crop (and residue) treatment at 9313 kg/ha, which was not far from the
control treatments without cover crop in weeding conditions (9279 kg/ha) and rye cover crop (8364 kg/ha). The
highest grain yield was observed in the row spacing of 37.5 cm and the lowest in the row spacing of 62.5 cm.
The lowest grain yield after the cover crop treatment in the no-weeding condition was observed in the hairy
vetch treatment. The highest organic carbon and soil microbial respiration was observed in the cover crop
treatment in the no-weeding condition and the lowest in the cover crop treatments in the weeding condition.
Among the treatments of undercover crops, the highest amount of organic carbon and soil microbial respiration
was observed in the hairy vetch treatment and the lowest in rye.

Conclusion

In general, the results of this study showed that the use of different cover crops can have different effects on
weed populations, soil properties, and crop yield. Based on the results of this study, to achieve the desired yield
of faba bean-Mehta variety, it is recommended to plant parsley at a row spacing of 37.5 cm.

Keyword: Herbicide, legominaceae, Microbial respiration, Organic Carbon, Parsley

B 5, Sdos gl3a] 9 3o (S Olwogad A w0 CudlS Cudy dlold § wiwigy 0LS 41
Lo o5,
805530 w8 9% (it el o Aeb S Tols B sygle T (005 sl dul (g il o

5 55 Lo ailio 5 (65,518 pole olKtils ¢ oS sy oSl el 0,5 g5 gyl =)

ot S5 S b o 5 (255l pole oSl (ol As5 0uStils sl 09,5 ¢)luskily 1 Jghune i ¥~

[(Siahmarguee@gau.ac.ir)
RIS (GBS (b @lie 5 (55)9LaS pole oKl ¢ LS W)y 0uSLiils sy 095 eolil =¥
(59U gy 5 Lbigel «lisio ool S il (xb wlie g (55,988 gl 5 Dlaig e oL g (25 i sl —F
Ayl B8
Al (GBS (GBS b wlio 5 6555l pole oSl ¢ alS wgy 0aSitsly il 09,3 o )lutils —0
el B (B b wlio g (550liS pole olKiiily ¢ AL wg 0uStily sl g, el =5

HXVLEN


mailto:Siahmarguee@gau.ac.ir

JogS & g0t ilojl ML 5 )Shes (il 5 2 )Shos «SB Sluogad (B @) alols g by olS Sl ) polaion,
OB b @l 5 jyglitS pole ol (Sliuios 4o )3 (2l)) Jlw 93 3 )15 aw b (Solas oS slaSoly g5k CJB 1
by obS (g sladed JS Sle o jAd «6rier o) paw Cdn > iy olS 3 ) Jald Jgl 5 S
oS g 9 5y slaile ol g Ll )3 (g olS g ygilin + sl Jite Jlgd S gla (sla jiSile Gy b olyan
A5 5> (sl PVID 5 0+ XV/B) gaw w13 ML oy oy ahold pod )55 o (0 slacile iy pis Lyl ) idy
Oy 39 5l095 5 jyp sladdle Jlae )3 (s cmlie ety Sl grber g jgl olS 95 (SLliy ol (LS @bt A5 aid)S
Slow 31w ails 3, 8des 268 A odmlie rewtle FY/O Ciudy dlols )3 o] o yieS g e Sle YV/O Cnd, alold 3 aily 5,Slas
19,50 S g I S ity D el (gladgs IS Silo Jlagi 3 5 slacile (g pas bulpd ) (g oS oy
oy bulyd 0 oty olS (g lajled )3 ol (S g e sladile g pas llid > by olS gk sles ) S
Ot 9> St ol Sl diges 98y~ ML wogllas 3)Slos 4 pliwd Car GBS (il @S el g S odalie jia slacile
D95 50 dogi yio e YV/O cuilS (o) Juolsd

S s (S le 0556 0l (e ¢ 09,0 it 15 OlolS

Ao

Lishan, Alemu, ) x1az3,5 )13 sl j3 (obj dogs )90 ¢ 6y9p (slraisal duwl g YU oy oyl Jddas Sbges 05950l

Ol Gae gly Glbgs 5 008 il g SY quazs (ke I (S (Vicia faba L.) Mal, (Wondimu, & Mekonnen, 2022

43,\:.: JEl u».f)s)_v CMA ula...cd) d‘D))MMf )9]04) OLS UAI (Alharbl & Adhlkar, 2020) .)9“)@ o e U‘b9f éM.A u‘};&é\:

S oy OV/AS-OF/F+ lysung S o yd YAOY-YVAY o] pZgp (cloime a5 cunl Sixe dlge g B og)S (slapmeling

Kumar, Arya, Sutalia, Madan, & ) cul oai (5135 30)3 Ve /A=Y ol 4 g oy «/MN=VYE g o yd YIV-YY/EY

L) ely; wols 5 awbel i85 o595 canis > ol 2Ules o4 (Dahiya 2019; Raiger, Yadav, Arya, & Phogat, 2021

58 el pomginy SySL b amjen bl 1 odlinul L S (lon 3l 1y 550555 5 (ae P bl aw Slgi e Cmizred o A5 e

Qo pd Ye¥e Dgds 3938l b g )by SV (ghodols yiulial o okl i@ ML yuseen (Gezahegn & Tesfaye, 2017)

.El-Metwally, Abido, & Tagour, 2017) &5 o KaS" (sdn Joazo 3)Sdae (islidl a4y ccadld 5l oy 59525




slol bl .(Jungers et al., 2019) cuwl cuiS 5 gdaw ool (o ) Shgs wre Jpame omeylos (Jgae ol

A 5o ol 45 gsarme g 0392 JUSo (igrlio Y0 Loy laz 50 Jpeaseo ol €S 5 o YoV Jlo 3 Sl 5l g )ls3 olojle
VEB) e Jols o o ML sses EaS a5 (FAO, 202) caul 039 S 55 055 VA als Wi 5:55ke b 55 ekes $/00 5
Wl (05 oo NA) Wil 5 (05 Ggeben +/VA) pas (o5 Gosbee +/¥Y) auild (o5 Gosbee +/2Y) (98 (5 oibee

2 Jeaxe cpl cuisS 5 wdew Jo ees > (Khazaei, Hawkins, & Vandenberg, 2021; O’Donovan & Dunne, 2021)

ool ool Cawd &) 1S )3 5 obS Vorv Wlgh uSle b Kis aily (3 Yo eeen o ol 114 039y S Ve e Ly oyl
Musavi ) wsb e oS 5 050 ol clioios (o5 Lol eilul 3 Jseao o) S odas 3bls (FAO, 2021)

.(Fakhr, Fotouhi, Khaniani, Sadeghi, & Zadeh, 2020

)...sb Msb S0 Q2 ¢ Lmd)Lo.,,g 9 H| 9 dsyio Cuple dl_mﬁ wwusls olo)‘ m,fl)l’ SBcuas S Ao SRS RS Jvobs-

Gl VB SIS g 0350 6y:Ssls Jpamo 03y 5l Slisll Slge 23l Llsay 50 slacils ¢yl 3 0gMs (Mohammed, 2023

S o 1y g0 €l S| e sl ey 93 e celaale S ol (Daba & Sharma, 2018) 5,15 o] yanay 1, 5,Sles

polde odlaiwl Lol (sl Cgllas jluwy lm‘j YL Sl ey g LS Jdoay 5 cacale S 0 olewd slaiScale i oalawl

5 o) bl 5 (daomecuns; slacawl ppimen 5 DI S e cladile Cuglis slnl 4 orie glend oS ile ||

itll Copde Al SO5glsST Copie ey 3l edlaiwl pl by (Jihad & Mohammed, 2023) 54 0 M5 (sladis o il58l

A3l e Catl Pl ids HLS jl ool § cuilS canlio Lol ales 5 5,n slacile
Ml 0 il 5 enelS L2 iy, (o) 5 Wiisdy m Aol calio ek b caslio aLS Copman 45 sl o0d 3)ljS

1 69 i) cwlio SN g @se dacid, o Aol walas )b 5l cuss il Lol is (Karkanis et al., 2019) 5l

2 &S SblS #8ly ;5 (Masa, Tana, & Ahmed, 2017) 30 0 (S9580m 3,Sdoas g by 5,Sloe dgups sl oS cunl LS 0

Oldgy gl )0 yiaS ye e ¢yduiled Coge Cawl (Koo &S M dnlas (4laioS yw Lad Culdy b S o My oS slaca,

Masa et al., 2017; Tamrat, Loha, & Habte, 2019; Gezaheqn ) soé Joame s yialS o (gjiwgid ool Lials « alS

5o ocils by (539 oy y1 A psbay iy, Jolsh alats oS Wdged o )liS cilisee liie (& Tesfaye, 2017

Gezahegn & Tesfaye, 2017; Kebede, Sharma, Tana, & Nigatu, 2015; ) 3,135 s b el,; obls 3, Slas o a5 4 4




Baei, ) cSy o8, Ml g5y odds pbul wlidss gls bwly pl »» J(El-Gedwy, Fadl-Allah, & Hassanein, 2020

wdy o Jolgd il b &S ol olis (Rich & Renner, 2007) Law o (Siahmarguee, Gherekhloo, & Kazemi, 2022

ool aS” wdly > .5 (Daramola, Adeyemi, Adigun, & Adejuygbe, 2020) 1, Ken g Yool ls .8l yiulj8l ; acale (315

dox 5l 5 clacale sladiS sdgcuw; 9 oSy LialS cel e le Voo 9 YO L duslio )0 e Sl O+ ) alols
.45,5 Paspalum scrobiculatum 4 Cynodon dactylon Panicum maximum [Digitaria horizontalis

390 O plyw )3 polb Jlo 3 oS Cul (65y0liS slaoged cp Fiend (S (o) SV gaze (i iy QLS cuts

Cudlad (5158 g a5 witud Sl (6559l drwgs 5l ok s3> LS (pl (Romdhane et al., 2019) cuwl ai8)5 )| )3 asg5

olS (Koudahe, Allen, & Djaman, 2022) suisu o d9ue |y SB codl 5 oads byl Slgld g 95 dapunsls)lg,Seo

Copde i inlyd jhs gals (S cuiS e g 28 Dlge a3 > (il Ol g (gdie dlge Lais ales I ke Wlgd g

ol (Saleem et al., 2020) o Kon ¢ puboo (Nielsen et al., 2020) x5l olyon 4 1) o0 slacale JyuS cpioman g ol

Ol (izman g S350 sdie dlge (ST ()8 lgime Sl dlex I S sl (ollie (g QLS ady) 05 idge

5ol s jials 4 ide olalS ob olis (Sharma et al., 2018) o)), Ken g bo)ls jings zls A8 o palyp |, S (S5

oblS Widges %)l35 (Norris & Congreves, 2018) (4wg,KiS g (i ygi 2iiS oo SaS Jguazwo (gl S ooy bads aons

u])m 9 L;*"b .4)9»)@ dl}fb 9 ui L5JOLA )AA")AA’ » (o)& 9 aslass d)L\;L ‘dm .)‘94 4>)>) S coodws 90 wy

Cbal @ dng b a5 1S o wlal SB a1y Jolge I a9 JB aie (idgr LS widges ol (Dabney et al., 2010)

gy olS l gl (Rankoth et al., 2019) ) 5 eSSl (DeLaune, Mubvumba, Lewis, & Keeling, 2019) 1S’ »
G gy QLS | 03latol Cjguo 5> &S 4138l g 2905 (55 0jMl bigus —0yd gl S5 53 S (09)S00 0395 Cama 2
ook g glie i 2 C) BN lapuslSe By Sl by (LS ke GRIPB aey B b 29)Se 0
oz il carge 5 Bl e 5B 4]y 5ym lacile dnugi g Sl 5 atmd e 8 b o ] e sladile (sl

@ g sbale caolus Sl o e ials (Weisberger, Nichols, & Liebman, 2019) Sgi o 5 slacile

Smith, Warren, & ) ,Kea § Cuomwl aslas zols (Wallace, Curran, & Mortensen, 2019) aas ilidl |y b iScale

g LS b ials (1o FA) ) e clacde juosn (k9 BB jebdy pex  oibg olS ol lis (Cordeau, 2020

o;"l )'I 9 Mu‘_;o d9ue |) Sk u...o.S5 BVEN uu.mlf |) SKB Gl L;Lmu)yb 9 lassles «lél Gy Lgb.»;élc J)uf); 09)4;



Brainard, ) o,en g 5)lspn saios,s J(Kocira et al., 2020) wgs 0 &Y guasee 3)Slas glinl 5 5 Slas (1158l Coge )

(Glasgs 5 Silo g jhud jbgly) dudg alS I alisee glgl cutS s ooy L (Bellinder, & DiTommaso, 2005

Canl 04 oS 4 5e515 368 I eolatul b dwslis 3 )3 50,Slee iSlis Jaas Carge «yd (3 59555 368 5l edlatwl b ol jen

sy olS 9> (cblay pd agy ol cuiS &S ob las (Iri, Siahmarguee, Zainali, & Soltani, 2020) l,Sen 5 (55l gols

ODSen 5 (FIE=gS iagh @l dgd e ly 3Sdee (dlipl 5 2)Sdes 290 cge (Sladgd 5 Sle 5 maw A

5l Sb s (Mbuthia et al., 2015) l,Sen o Lisw ¢ (Chu et al., 2017) l,Ken 4 ¢ (Blanco-Canqui et al., 2015)

..)9.: u.m.wy ulmLf )] c.)l.a;..w‘ l.) Js.‘a?m .)).il.o& w‘)sl
2 SIPeS) sbhsy 63 A posl o ST dgy 0 Bpae S ) skl dgrgr e G sl il 4wy b
5 LmQT L;l.s[o.s 9 (oby OL:::LS 81951 );1 Py Gun b JL» 93 u_‘o 5 4.9*”" ‘_'):gl S L;}.,;'d..ab dgk g jyB Lglm_é.l.c Co e

3,5 1al g oL bge o8, Wil 5,Skas 5 S Slusguas yn slacile )28 55 btz cudls s, Juolsd by sails

B g, g dlge
2 AFNT 5V em) el o g3 55 5 d b (ol o (slacSsl g B > 55 50 ied]
DYV i Job 5 Jlad a0 THIAD (oldlyin g0 53 odly 5 (ot o 5 csipgliS psle oy Slasios e 50
e Sy sl alef e S o 5 (Se3b Slo S g o S e £33 5 U8 45 L) (B0 ey

oilejl owl 53 o3li! 5 yg0 (cuimiigy 0LS 9 S Oluogad .Y Jouo
Table 1. Some properties of soil and cover crops that used in this experiment

Soil properties

Texture pH EC(dS.m™1) Nitrogen (%) Potassium (%) Phosphorus (%)




Silty clay loam

6.8

0.6

0.098

164

5.6

Properties of cover crops

Cover crops Scientific name Family v&gi%_rslfig) Seed Eektac.)rr;r;T)ended
Rye Secale Cereal L. Poaceae 20-55 110-200
Parsley Petroselinum crispum L. Apiaceae 3.30 5-8
Hairy vetch Vicia villosa L. Fabaceae 25.00 65
Berseem clover  Trifolium alexandrinum L. Fabaceae 1.50 3.5-45
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Figure 1. Temperature changes (minimum and maximum temperature) and precipitation of Gorgan region from
November 2021 to May 2022 (the first year) and November 2022 to May 2023 (the second year)
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Figure 2- Dry matter produced by different cover crops before rolling



2.5

15

b b
1
b

Rye Parsley Hairy vetch ~ Berseem clover

Leaf area index of cover crops

OPJSHUE I JB ilieo (g oLS Sy g pad L Y S

Figure 3- Leaf area index of different cover crops before rolling

oomigs LS 435 SCUIE 5l o 0 slacale WS (59 O gt
—dale Suid (59 oS oy lis MBL cuilS l am 595 VAY g (aiibyy LS 23Sl an 59, QY b clacale Suid ig ) s
g iy dlols ol b e iolojl Jlo 5 (b g o odnlie zuls ;1 45 455ked g yidw Jol Jlo 4 Cand islejl pgd Jlo )3 5y0 cla
i olS Hlow )0 i slacale Sis 5o STs bl (Bli8l 55 5 sladale SIS i cppe oy ML oy o515 ialS doe )
e 53 (omolin Juuasly 5l cpmwpp pdis ¢ (slasiod 8 Siile (oLl b anlie ;5 (cpaas g jbgl> oL 95 (sbls i sdaline (i J5 Sile
3L s oole Wy s Gl Sen 5o slacile cuslio Hloo pd Jhgls LUles (¥ JSS) B3g Jaye3 p ely; Sl 93 2 5,0 slacile
03lo (3 iaS olS ol o JSWs @ dagi b 1y j eyl bl Cuosad pl 4 5o slacale Jlhe 50 (gyaen olS  SUlgs Lol fasly b o Y JSKS)
ol wlie il oSl Sbghl casls Lsas by o ol (Son a5 ol fewl 03,5 AJg5 anlllan 3yg0 (g LS o jo 1) Sis

Ahmed, Messiha, El-Masry, & El-Dabaa, 2020; ) s Sboll canls () (gpim ¢ bgls olS ¢ a5 wiad 0

Sl (gya olS aly gy 9 Sis Sy b i (Ahmed et al., 2020) |\ Ken ¢ dosl zbs .(Sadeghpour et al., 2014b

0yl Wdges 5)l3S (Rodino, Butu, & Butu, 2016) o, IKen g gudg, 109 dluSs jpa (slacile wdy JpS )3 (ool Hlus S5Lgl

Polygonum ) sucan (Ambrosia artemisiifolia L.) Ljgpel jya clacile )i Siale e (s yix olS cilisee slaciond jI Jolbs
2 slacale o3gicw ) (Eals Cage gl civlejl )5 usen .cuily o, 1, (Sorghum halepense (L.) Pers) sLé 4 (aviculare L.
Caold e Vb & 1) Jbols it SuSJumS s a5 ub ely; Vg lod a4 Cud 3o pd VY g dald & Cond duopd V8 ol

.(Sadeghpour et al., 2014b) w315 s oLS ) 5Ll




o SLZYA o) 315L) astin +AV /A <oV pow) yil Jito g S glln sla iSale I odlitnl jlas )3 (6)l3paiges alsyo ol )

O slS i sla iSGle glgl oy p 4365 adlae > (RAMaNiyan, 2018) ik, @l ol 4ol ) i saalive (o mile

ML YL slod Slos 4 ol (pimon g 550 lacale Cgllao S can g cdby ML jym cladale S8 ) (Ldog)y w9 (odug)

=

Woed dry mater (zim-

240

00

150

First vear
BRow madnr 37.5 am -

BEow spacier 50.cm

ORow spaciey 6.5 cm

Lal al Il I|

Pardey Hary vetch  Berseem clover Nocover aoop
Noweeding

i sl (g5 le (WS Qe B pan g b sl pag W o 1D Al go ol yOx

D908 dnogi |y (ojli T g8 (Sl LiSale 5.4l

10

00

y

130

100

Woeed diy malor (gm-

L] T ¢

Ray

i |

BRow spacng 37.5 am
BRow sading: 40 am

DRow spading: 62.5 an

1 o

Second year

|

Fardey

Hairy vetch  Berseem clover Mo cover oo

B0 weedng

il 0L (335 SHE 1 ans 59, OF )3 v, Alold g obudyy ol ilicie slolesd 3 5y Slacile Sl g £ S

Figure 4- Dry weight of weeds in different cover crop treatments and row spacing 52 days after cover crop roller application

*At this stage, no weeds were observed in the weed control and herbicide treatments.
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Table 3. VVariance analysis of effects cover crops and Inter row space on the yield and yield components of faba bean seed-
Mehta cultivar
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Figure 5- The effects of cover crops and Inter row space on Number of pod per plant in faba bean- Mehta cultivar
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Figure 6- The effects of cover crops and Inter row space on 100 seed weight in faba bean- Mehta cultivar
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Figure 10- The effects of different cover crops on microbial respiration at the end of the second experiment
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