Journal of Agroecology

i

329U (ol por g is

Vol. 10, No. 4, Winter 2019, p. 1121-1134

NYA-NYF Lo ATAY o) f ojlads 3wl

05 —ME b glies oS 5l eslital b 5 slacile Sy pts

¢ cb‘ g.?u_ jreéub}:‘a OL.\."‘ gde;U 4J|C_9J L\J"?;LQ._".LA )\-;J

WO/ /) Sdl s

AP EAY i

«55y9liS” Lwlidipa poS —Me bglore S jl odlatud b 5,0 (slacale o pie IWAY L5 eplol gl c0dljiy5 ey (300 ] jasladio

MV NTF(E) -

dAS>

Sy olSily ol (55,9l 03Sutils )3 WAY-AF 2l)j Jlo )3 iolojl ¢ slacile  poS=cME byl i 5l )2 s glaios
8w 5 (Hordeum vulgare L.) 4 (Triticum aestivum L) pa5 jall s e i) Lo V8 jialojl ool o i |y sl
by o ciS Lo i g jyaile ok o b (Vicia faba L.) M8\, 4 (Cicer arietinum L.) s555 (X Triticosecale witmack)
S S sl o 5 53 (1m0 JS (gt Yol -t 5 5 5956~ 5 By 0955~ Sl —pS 055 45 LSl
el i pldl lojen g 4 lapsS g M cublS Cllas 10,5 Jlosl twd Sjgo 4 g slaylass b oy H,SO Y o Bolas
25 sladile ol 0395 nyieS (Jle gy il jpin g2 &35 ola)les )3 jya slacile 0393 g w51 (keSS 0D (L
2 P 0F) 2955 + g2 bglse iS5 @y yio )3 )5 WIFY) L+ g2 bgliie ot (e o 3 £)5 V) jyacile b g2 (alls S (glajlos
2 S5 95 (S gy el sy (/- oV) Spacile b g2 g (o) 3559 + g2 slajlosd 5> isS £95 (nyieS b ounlio (gpe oo
L daglio 5 s 08, S Lialagl il 5 3s1 mcile 558 ks Lalls cutS (sl lass 51 a8 b alie bsloeo sloylass 51 (5 loms
e B ot 51 s S sl et & o gl S (slalagt 3 5y sl 13, Al 5 2528 lopsS) 5 5y sloile
Dgas odlitul OMe b balsws cuiS 5l dapeS) j3 jia slacale wiy (ialS (gly a5 59 o dogi (plpll aims ials

Y gaame 3y Slos Ao )d Vo=V i lacale 5 L > Sles
i O)lwd cpl dawg b 0 glylS > a8 WSl o ol
Coglio y95-8l55, (oS (Koocheki et al., 2006) cul
L G ASUle (Bpae 1S gy b iSule 4 e slacile
slaand o &S aey o lis ei8 sl iSale sliS LS
2 o J3S sloiyy J syieS sladiy S (1555l o]
S slaby) 45 cd )90 cnlply (cudly walss Ll
gl Ay o 9 Ngd (alerd Glagby) il alewdd
(Najafi, 2014) 595 plas Ll
»legisSale iRle lagby) aag @ 9oL Gl
3 g2y SIS ) Ngama 3 58 slncicle b 55
LaiScale 43Sl sl iy, 5l S . (Bilalis et al., 2010)
4 bl cuis abl o bl cuis i slacale co e 4ly
askd 5 3 lojen Gjgo 4 (£l olS (b S b 9o Wy

PS5 el S s eslaisS g9 S i 65 (sl

.

LY RN

9 8% (3aaie Jelge (559liS DY guazee 3 Slos yialS )

oelS Jelse (ytere 5 5 sladile & s g0y
Eskandari & Alizadeh-) s il o —<l); &Y gz 5)Slos
s Jds 4 el @Y gase 3 Slae jials” .(Amraie, 2016
Spif 5 U dhex jlel ol Singhy dlowy 4 jp slacils
Sl olal .cwl sad i)liS (Naderi & Ghadiri, 2015)

O‘).Q‘J oKl sz)f L;u...]o @L;.n 3&})5&':\5&))47 CAL\))' Lg).';f: 69’.‘“:‘.‘3_\
Sy SR ms polie g (555l 0uStily sy isk Hlib - ¥
oSl )b mbs e 5 (65,5LiS 00Kl (g3glsS TS i sk ¥
Sy

Sy SIS mbs e 5 (65y5lS 0uSly sy ik skl —F
(Email: naderi.ruhollah@gmail.com : Jstue sdiw g — )
DOI:10.22067/jag.v10i4.61421



IWAY Glwo) F ojlasis N+ als (55,9Lis owlils pgr 4y piid VIYY

Srmdide Got 0959 (Al S (M) jpadle en A 5
P pals S (Ms) jpacile (o ML palls cuis (My)
S (WMy) jyacide b g2 alb cutS (WM) jpacile L
jppdle Lo pall cutS (WMs) jpacile b dliS 5 alls
piiS bglie oS (WMs) 5pmile L Ml alls cotS ((WML)
9 9> byl ciS ((b) YLy 5 puiS bglse cutS (i) 295
ISt 5 gl S (L) Sl 5 - blse caiS (1) 3950
IS ggie (lo) YL g Al 5 by dse e g (I5) 3959
ymeale

Ay g gy 18y 52 T olpe 98 paiS (O S (6l
o3lid ailate g pd) 3555 5 MBl cutS (clyy 5 ET-8318 o3,
Ve oore du wladldy 5 gan codls 8w L
o ALl 5 Lancs S o dlols dacs S sbol 05 ag e ik
oS plar cils g yiie S g IXY Cod iy Soly
b b o ydy il posl WAY 31 93 2 )b 5> plejer &0
Do pyS)—dlé s bglie sl S )3 .05 43lS loard,
o515 Al a3 05 435 5 > LaSils g &
e 33 dg YO o £ Fr e i ga MBL 5 2956 (M (gly g
A cas Gl opl bl culS slalass (3 g moye

e (1 Jsiz) SLS pgasl olsl o 2350 (sog) 45530 SE
als o 50 50 05l D5 00l 358 A eolaiwl dcyje 40 aST (4068
2 PSS PO olul (O (8 a8l o )3 Sy 5 205
S 3l e ol o)l gl s Lol e S pla 4y i
by g olals (o Lo el p am slagsylol 5 45 plos]
VW kil g yerg slaole jd (65lol 93 .08,5 &g adaio ol
Jass 9 gy e Ciqmd)l g (0295 31 (slole )3 g 5o,
93 5> ey 038 Jlosl (> (g 9o 4 jadile Jl)le
I om g 2 plol e (B)adgs blgl g OME (G40 Al e
Jrad Jobo (slais b paiged s 55 3l (g Slibes & ]
Fo o b sacile 0395 g o515 g9 e yolate 4 A3,
slacile 151508 pbsl (o0 55 ©yg0 4 () 8905 939 e
2 el cuib il o oo (LS Y Jads j3 dacyie L G
g OMe gl cuinudyl VY Zu b 0 pye o S ol 4 oxdaw
95 i)l sl i plodl 2956 sl Cudignd)) VA 5 S
2 ookl (V) dboleo I glassS

: (Ardakani, 2012) ¢ g3l 5143 55 ¢ 933 (ol

H :—iﬂln&

(V) dbsles oy N

(emyo yie S lpleS a0 alS Cumes J§ ol =N

Sheaffer & ) 555 o 4588 0 by Juad S Jobo j3 pusj
oxlawl cde &y &S il o ol K], S 9 (Moncado, 2012
LS Gl (089 5 39800 3)Shes Sl cge @lie Sl SIS
9 039 Ol il s ¢y sbaile I 8L oMU
Rezaei-Chiyaneh, ) s il o oLS slaglon lis jialS
0l (6555LiS Cupde gy S 4 Jsds bl cuss (2016
2 2hewi gl iSale 4 Suwly jials gl Wl o a8 ol
.(Banik et al., 2006) >,,5 ;|8 oolatwl 3y50 ;2 slacale s
ML o (Triticum aestivum L.) paS bglsws cusS Jlo lgicay
CuiS &y o S glacdle oS pw & a5 L (Vicia faba L)
©lin (wyiod Lials cle a4yl opl a8 g 51,5 puiS Lals
@yd bl cuis j> (Eskandari, 2011) 5gy jyo slacale ¢y
cuiS 35 (Arachis hypogaea L.) uojpldls o (Zea mays L.)
Rahaii et ) 59 Wl Ll cuiS 5 5 wlie 3l odlimul > bl
5> by lste csS WU 1 ilojl )3 cpimen L(al,, 2016
= (Cicer arietinum L.) 54 55 o (Hordeum vulgare L.)
sbajless 3 jr sladile oS5 a8 a3 1S 5 slacils
0B S jlad 1 eSS o e awgio jabody bglswe cuis
ol 55,5 o Sias (Hamzei & Seyedi, 2013) 54 5950
Trifolium ) uojp; yhdd g pAsS bglowe cods a S asob
s slacale odgicunj ¢ STy LialS cels (subterraneum L.
» (Campiglia et al., 2014) 1 paiS (2l cuis' b dulis
9 ST LS czge 3555 g puiS blte cutS %> ialel
g 08 slajalls ciuaS b dwlis o jia clacale sdgicun
.(Banik et al., 2006) 1 >3

3955 50 ol OB 5l (6505l 3ilisy Cuetl 4 a2g L
@hS 2Ll phlafl el plosl jl Bun cllis 5 (BT Jguasmo
g 3 g sbaile jlul JuS p pell —oMe byl cuis
b e oyld oyl

W gy g 3lge

2 pe S — LS bglse <t b gy sl Ginles] )

SLES de)ie 3 jyn slacile 035Cun § (arer Lo
Job 4 jlud ol sl colyly ab milio 9 (6550liS 0aSiils
@) OF e )d gaw jl gyl g ol (o) (ldle
ploul o WA+ 5 (Jlad 48,85 ¥O g a0 YA (8,5 4By YY
Lol S5 dw b 8slas oS el 25k B 3 zbesl s
o i 5 palls cutS o Ve Jold Lislef] (clajlogs 03
O pAS aAlls S g 2 & Gl byl cuiS
AlE S (M2) jradile (94 g2 Al cuiS (M) jpails



VAYY oS- dlé bgloeo el 3l oolasul b 3 sbacile co pow

Ol tisS gy b ol slas) a3l sty beisS s 42
36 SIS g9l domi )0 g Cunl yudin O3 g o)l ljee (WL
Doy dnled i

o5 yasls = H dadisS JS oliai s 91 4igS Cuymen dhay = Ni
by da 2 &S Canl pxio O U jao (gdae Hlde 14 eld glaieS
(slSsS £55 pogMle aLE pl .l jin A £45 3L
2l oo aisS S8 G Pl g Cumer g 052 ot Lt

halojl asy50 S (g0l gl - Jgaa
Table 1- Results of soil test

Epdigei s g S de) pal o) i BB el 05 o) yhund

- . o)
(Foile) (oS (eSS pes (eiss  (eR)dons lepduibedl g .
. ) N . Organic Base Saturation el
Sampling depth Fe Absoabable K P Carbon (%) %) (pH) EC (dS.m"
(em) (mg ke") (mg kg) (mg ke") ‘ ° (d5.mr)
0-15 4.11 150 52 0.04 8.88 7.54 2.64
15-30 7.3 100 60 0.04 8.88 7.64 1.59
81> 2503 GGos } L RSl reSde) o peSe) 5
(o i) (w2 y3) cdons (w2,9) 5 (20,) ¢pud (223) o595 (o555 (055 5k (o555
. Silt Clay Sand Nitrogen ) ) )
Sampling Depth (%) (%) (%) (%) Zn Cu Mg
(cm) (mgkg™') (mgkg™) (mgkg™')
0-15 40.16 18.76 41.08 0.06 1.48 1.69 4.87
15-30 40.16 18.76 41.08 0.12 1.7 1.63 1.91
(U (s Al yo 13) 3,2 e jpuin U (G lod 3 JlE 5,2 glole o51,5-Y Jgao
Table 2- Density of dominant weeds of weedy treatments (seed-filling stage of cereals)
(@250 Sio) 52 Gle ypin b (51 low 3 558 Gle o153
Weed density of weedy treatments (m?)
)W,Zed tyf): & oSbe
WM, WM; WM3 WMy WMs I Iz I3 14 Is Is Total
average
Lolium 232 30 114 229 165 146 82 186 25 141 218 143
rigidum.
Avena sativa 0 0 11 112 56 21 107 0 11 27 0 31
Centaurea 0 0 11 24 0 5 16 0 5 32 5 9
depressa
Fumaria 0 0 5 8 24 5 0 0 0 0 11 5
officinalis
Setaria italica 0 0 11 0 0 5 0 0 11 0 5 3
Stellaria media 8 0 0 8 8 0 0 0 5 0 0 3
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Logss yald cuis Gadile b A 5 (allb culS Gradale b g alld cutS Gadile b palS Galb cuiS sy 4 :WMs g WMs WM WM WM, ¢ acale (g0 ML alb
5 Al 5 balste cudtiS” MBly g g bgbre CulS wgou g g babre culiS ML 5 puiS bglbe CuiS g0 g puiS bolswe cutS s g Is s ds do di ¢jpcale b ML allb cuts ¢ pcale

Smcile 58 g Ml g Al 5 byle iS5 3550

* Mi, M2, M3, M4 and Ms: are weed free monocultures of wheat, barley, triticale, pea, faba bean, respectively; WM i, WMz, WMs, WM4 and WMs: are
weedy monocultures of wheat, barley, triticale, pea, faba bean, respectively; Ii, I, I3, s, Is and Ie: replacement intercropping treatments of wheat +
pea, wheat + faba bean, barley + pea, barley + faba bean, triticale + pea and triticale + faba bean without weed control, respectively.
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Fig. 1- The effect of planting pattern on weed density (seed filling of cereals)
* Means containing similar letters are not significantly different at =0.01 by Tukey test.

* M1, M2, Ms, Ma and M are weed free monocultures of wheat, barley, triticale, pea, faba bean, respectively; WM i, WMa, WMz, WM4and WM are

weedy monocultures of wheat, barley, triticale, pea, faba bean, respectively; I, I, I, I , Is and Is replacement intercropping treatments of wheat +
pea, wheat + faba bean, barley + pea, barley + faba bean, triticale + pea and triticale + faba bean without weed control, respectively.
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Fig. 2- The effect of planting pattern on weed Biomass

* Means containing similar letters are not significantly different at a=0.01 by Tukey test.

*  [Pampling at heading stage of cereals and @ Sampling at seed filling stage of cereals
* M1, M2, Ms, M4 and Ms are weed free monocultures of wheat, barley, triticale, pea, faba bean, respectively; WM, WMa, WMz, WMa4and WM are
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weedy monocultures of wheat, barley, triticale, pea, faba bean, respectively; I, I, I, I , Is and Is replacement intercropping treatments of wheat +
pea, wheat + faba bean, barley + pea, barley + faba bean, triticale + pea and triticale + faba bean without weed control, respectively.
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Fig. 3- The effect of planting pattern on weed Biomass (Harvest stage)
* Means containing similar letters are not significantly different at 0=0.01 by Tukey test.

* M1, M2, Ms, Ma and M are weed free monocultures of wheat, barley, triticale, pea, faba bean, respectively; WM i, WMa, WMz, WMa4and WM are

weedy monocultures of wheat, barley, triticale, pea, faba bean, respectively; I, I, I, I , Is and Is replacement intercropping treatments of wheat +
pea, wheat + faba bean, barley + pea, barley + faba bean, triticale + pea and triticale + faba bean without weed control, respectively.
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Fig. 4- The effect of planting pattern on Lolium density

* Means containing similar letters are not significantly different at 0=0.01 by Tukey test.

* M1, M2, Ms, M4 and Ms are weed free monocultures of wheat, barley, triticale, pea, faba bean, respectively; WMi1, WMz, WM3, WMa4and WMs are

weedy monocultures of wheat, barley, triticale, pea, faba bean, respectively; I, I, I, I , Is and Is replacement intercropping treatments of wheat +
pea, wheat + faba bean, barley + pea, barley + faba bean, triticale + pea and triticale + faba bean without weed control, respectively.
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Fig. 5- The effect of planting pattern on Lolium height
* Means containing similar letters are not significantly different at a=0.01 by Tukey test.

* M1, M2, Ms, Ms and M are weed free monocultures of wheat, barley, triticale, pea, faba bean, respectively; WM i, WMa, WMz, WM4and WM are
weedy monocultures of wheat, barley, triticale, pea, faba bean, respectively; Ii, I, Is, 1+, Is and Is replacement intercropping treatments of wheat +
pea, wheat + faba bean, barley + pea, barley + faba bean, triticale + pea and triticale + faba bean without weed control, respectively.
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Fig. 6- The effect of planting pattern on Lolium biomass
* Means containing similar letters are not significantly different at a=0.01 by Tukey test.

* M1, M2, Ms, M4 and Ms are weed free monocultures of wheat, barley, triticale, pea, faba bean, respectively; WM1, WMz, WM3, WMa4and WMs are
weedy monocultures of wheat, barley, triticale, pea, faba bean, respectively; Ii, I, Is, 1+, Is and Is replacement intercropping treatments of wheat +
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pea, wheat + faba bean, barley + pea, barley + faba bean, triticale + pea and triticale + faba bean without weed control, respectively.
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Fig. 7- The effect of planting pattern on species diversity
* Means containing similar letters are not significantly different at «=0.01 by Tukey test.

* M1, M2, Ms, Ma and Ms are weed free monocultures of wheat, barley, triticale, pea, faba bean, respectively; WM i, WMa, WMz, WMa4and WM are

weedy monocultures of wheat, barley, triticale, pea, faba bean, respectively; I, I, I, I+ , Is and Is replacement intercropping treatments of wheat +
pea, wheat + faba bean, barley + pea, barley + faba bean, triticale + pea and triticale + faba bean without weed control, respectively.
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Introduction

Several factors affect the crop yield and weeds are among the most important factors reducing crop yields .There are
high tendency to develop alternative methods of herbicides for natural control of weeds in organic products. One of the
alternative methods to manage weeds is intercropping. Intercropping is growing two or more crops simultaneously in a
piece of land during a growing season. The objectives of the present study were to examine the effect of cereal- legume
intercropping on weeds growth.
Materials and Methods

A field experiment was conducted in College of Agriculture of Darab, Shiraz University during 2014-2015. In the
experiment 16 treatments (five weed free monocultures of wheat (M), barley (M>), triticale (M3), pea (Ms), faba bean
(Ms), 5 weedy monocultures of wheat (WM,), barley (WM,), triticale (WM3), pea (WMy), faba bean (WMs), and six
replacement intercropping treatments of wheat + pea (I;), wheat + faba bean (1), barley + pea (I3), barley + faba bean
(Ls), triticale + pea (Is) and triticale + faba bean (Is) without weed control) using a randomized complete block design
(RCBD) with three replicates were studied. Cereals and legumes were planted simultaneously at 23 November 2014.
Planting operation was conducted on both sides of the ridges.

Weed diversity was calculated by Shannon diversity index:

H = —Z ﬁln Ni
- NN

N=Total number of plants in each plot of one square meter, Ni= number of species i plants, S= total number of
species, and H= Shannon diversity index. This index value ranging from zero to five, higher index value, greater
diversity.
Results and Discussion

The results showed that the lowest density and biomass of weeds were obtained in both sole culture and
intercropping of barley. For instance, the lowest weed biomass was observed in monoculture of weedy barley (1 g.m?),
intercropping of barley + faba bean (12.67 g.m?) and intercropping of barley + pea (56 g.nmr?). The weed density at
weed free sole culture of barley (30 plants.m?) was lowest that followed by barley + faba bean intercropping (81 plants
per m2). The lowest species weed diversity was obtained in barley + pea (zero) and weedy barley (0.007), respectively.
The weed diversity of most intercropping treatments was similar or less than that of weedy sole culture. In General, pea
or faba bean monoculture had greatest weeds density and biomass, because slow growth and late seedling
establishment. However, cereals especially barley controlled weeds properly, due to greater growth rate, higher height
and greater density than those of legumes. Intercropping of pea and faba bean with cereals reduced weeds growth and
had lower weeds density and biomass than those of pea and faba bean weedy monocultures. In order to increase of
legume yields, more density of legume should be intercropped with cereals.
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Conclusion

In general, intercropping treatments caused a significant decrease in weeds density and biomass compared to the
legumes monoculture. In this experiment barley and triticale due to good properties such as fast growth, high plant
height and more shading could considerably control weeds in both monoculture and intercropping treatments, reducing
significantly weeds density and biomass in itself sole culture and intercropping treatments. To reduce the weeds growth
in faba bean and pea, which have a poor competitive ability with weeds, intercropping with cereals, especially barley
and triticale, in the south of Fars province is recommended. However, intercropping is one of the ways to reduce weeds
in the long term and its effects on weeds in the long period will be much more.
Acknowledgments

The authors would like to acknowledge the College of Agriculture and Natural Resources of Darab, Shiraz
University, to finance the project and all those who helped us in this project.

Keywords: Barley, Natural control, Species diversity, Triticale, Wheat






