apfﬁ“""‘ l’ﬂe% =
ws'a d%n

SWS VA (1F40) VY 5 aslacile il aloes
: Jmslacils

R oy of Wed S
23 oty 08 3 Shas 5 5 pglacile Cu pde Al J S 5 sy OLLE LS

5529515 iz S gts

Wl o gl 555
U e g olSil3 10558 Sl 25 HBLS (5l 38 (6553 (5> (i Lisms e gy ol 55,5L8 0150tils bl Mol 5 el oS iy =)
ANTYe il sl

/) /) 10y s
XL EN

Sl yie & e |y b LS Sl odlitul (55,58 clopllss Sl oo 3 oS Ulle b pne inlS 5 (55,95 inlS Cml & 5
4 L (o oSl (65,588 008l (liions as )50 ) WWN-AY (ol Jlo o alojl glaie cpty 8,5 i 3 5ymslacile [y el (loSo b
g a3 (55595 B Slaptugs Jold el slolog b 12l oS5 b (Bolas JolS” slocSshs aly ol B )3 008 55 gy sl S 50
(Hordeum vulgare L.) > (oidg, olS) haw s 53 (oibgy lalS 318 (ol (s )3 (65,951 (i 9 Sl (65,95 (Jolte (55,955
m=p oS p (Gagladle S8 pie g JS) gaw 9 3 jagbadile (Al S g (258 gles ) (sl 4 (vica villosa roth) Sl
h smladile JolS job 4 cusls Joliia (65,06 gy 3 agslacile Bl S b ply Silo 5 g2 oty (LS 3,8 a8 S )15 e
sy @l bl juy —ogld ggt (adls (gjyS B gk g Sl (65,0 (Jolite (65)9S B Jlewi 3 (g GlalS 38 ales S
1S 655815 < gl (5559515 cslosBgy 3 Ll yS 3,lS by — il 5 sl LaalS olime ol ials 1y DF/FA 5 FYIVA SF/TE
Jolsie (65,985 (g 53 (U ) (5 PYIVY) 0se 5 Slas (s 390 003 OF 9 FANVE FPIFF i 4 ol Jlows & G (65955 (g 5 4Bl
ORI by olS g jyacile S8 Gk ald 4 Cums oy BOAV &S sl sy yacslacile gl J S b ply Sble by olS )87 L

cubld

spacile (g —yeld (goi o jadls (blis (g5, SB 1 galS sWojly

*Corresponding author. E-mail: gahmadvand@basu.ac.ir



¢

(etal., 2013

JFS 53 e st Olpe o LS GRS OLLS
oslital il JalS (5,08 Gapteaw 53 G aglacis
SLls 5 ids OWLS (Norsworthy et al., 2011) . s
s 5 L8 i dhws o Saslacile da, Sl Lol
el w2t sl b gl s S S
Hartwig & Ammon, ) X 50 » 345 a4 §aglacile
slee 038 o1 vy 4 OLS ol ses (2002
LS oSS spaslacile a5l Sl
5 S e (Kruidhof et al., 2008; Wang et al., 2008)
OllS Wsls s,18 (Mirsky et al, 2011) of,es
S PG R K B P B (R P
ShaS lagtens 53 jaglacile L, a8 o
OLan 5 JlosS ad iScile s,lS sk blis
JS Cor e a2 wsbles wsls olis (Kumar et al., 2013)
S oS Dl p S CUS s 53 ) alacils
53 by VLS Ll s 518 6 s Slidss
2 pslecde JaS can Bl S
Price et al., 2006; ) 355 0 4 5 Lo 23 OLLS

.(Norsworthy et al., 2011

Supde e e Sy Olpe 4 Ry OLLS 8
Pl S Glagtann 5o 5 paslcis S35 5S]
ol &8 2 bl 3 pegar 4 Js il
NS NPV | PO CON R TS S| B O
L boiScils 5l eslisul 5 S JaS 1 s aclils
A s paglacde J RS ekis eSS Olpe 4 OIS
33 Sl op el (Legere et al., 2013) s S
S Sl () (55 S fe s S5 )3 o3l
i o 3o b Sl Sl S s 4
(Eberlein et al., 1997) o, Kas 5 o ol 555 o eslanal
S aeys 40 B A s 5 aglacile J s a5 s 5 0L

o

LV RY-T

53 M ediSo g sl ge o egs I (S5 placdls
slp 6 sk 4 Ky Jled & ioes el
doys A BTN ssus VL Gaglacide cl sl
Nelson & ) das o a8 1) swicew 3 Shs

.(Thoreson, 1981

jVS\jS LI’;ALSK;P‘&.?‘){JAJA‘}P)‘ oalaiul LM‘) g)‘i‘JJ
A 3 g Ll B G aglacdes gl gl
81 s saslacile Co e il dalt Laol ol
(28 1S el Gl S S L e 5 bl
Slles 5 o 5 o s iSale Oz
SFy osb 4 Al e wi 4 S| .(Boydston, 2009
5L s g a3l 05 YU Ll S J xS 1 5 alacile
Odd o)ly el &8 cdl else a5l S Cbli- 4
L3 S ol OV sams A5 (s 93 bl LSLAV’."‘:’
Syse OIS o Jedes 31 S L(Gaskill et al., 2000)
la 5,158 (Cavigelli et al., 2008) il . ;5 »slacile
oSS bl et St Sl (Gl 5 s o S
FSile Soae wl p Saglacile Synde el
SosS> L;LAW 4> [(Brainard et al., 2013) . ,ls
49.1.::1..’ DL PLY L&L.w‘ ol JS&-LLC “ Jﬁéuk_ﬂ.l& &Lw}uﬁ
s lame ol 5B 5 ] A sl g
0 glcde Jxs )l (Price et al, 2011) wls
O bsKaly L oasl fals g3,8 L slaslle
LL;:MIIﬁ dLAL;f )‘ ealeul 4@& 6Lau.: WLA \;Jj)-r\ﬂ

03 5 dalie 5 4Bl Jals 65,58 wsls (el culs



1o

e il J S 5 iy OlalS st

3 e A oLlae Job s Jled adds oY 5 ax 5 YE
G S s w0 Jilesl s S 1l 3 aids Y
L dalad oS slas sl aly 7 b B 53 edd 5 > Lo
S35 opd ol ol glas S s el LSS a
Tl a5 S w ady ObLS 0 S 0l o
(8008 Osb 5 Bl (5558 ddslize 55,58)
oS 05) iy olS sl Lli o5 oS
oS 5 (Hordeum vulgare L.) s> iy olS ( ids
- p sl s s (Viciavillosa L) Sl ik,

Sy opslacile J xS ede 5 xS Jols

S L s els s ilueslel Slles 1
Sl (3 g s SLLS Hd Wl 5 Sws ol S
Oliee 4y dome o0 8 Sile 5 LS s D§}1:5\o~ Ol s 4
g a WAL il YA 556 5o Ss s (ajf)l:S A
Sl Gl e 5 A e sl 3 e
o s 4 (Bl S 5 sl (65,581
SousS Osb les @lp s Ad bl S Ll
S Llaydy 055 bl ed G0l Sl eslinal b 5

A bl e Sl VO Aol b glaatly 5 (g5

AUy iy GBS G oS s sk 4
SIS Gaslecde Gl 65 5 Comexr WO
a4 ooled Gl e SIS e s s s aglacile
A e LV PTG L;;a)\.b‘ v M.;jg “‘W
dﬁjjjgﬁio‘-‘:ljfdﬁbﬂtg-):\/o slos 53 Ol s csla
olals Ll leplll it 05y pizen s S

Md;;a)\.b“))sﬂwjjbﬁujsﬁjbw_ﬁ

‘d}-JA )J Wﬁ QLQS cW"\V olﬁ Ca-ui@.:[))‘ _)""}‘ )J
5 dshie S Sl s Dljes sk 4 alS
3905 GaS o sled 53 5 ekl S S ey JBlu

ool (Ghaffari et al., 2012) ol )\Kas 5 (5,5l 358 0
5 <)‘.>_9L>7- L\J.LS Lf;"":)'—' L)U:Lﬁ )‘ ssleial oS .JJ)JS
SIF Aoy TY 5 YA X LSS 4 JSs s
(idg olS 05) dald L aulis 3 1) S alacie

Losls ULAS

arles b 5 aslacile anslr Julod 5 452 Jgeme b
sbe amld G 05l p e el O ala e ls
el 55k e el O e S el 5 gl S
Ol gl eslinal 3,50 axtls (;—iﬁ@b ey —Osls &
03 55 GRIPI L s e ALS s s
ol 3 asie el 55 patla al Slde  alS anslr
LS s Slslp 5 S sl bl 5 Latls
o=2>Ls (Noruzzadeh et al., 2009) s53 o asl>e
G o sled 4 patld WSe Cdde g cl
A ekasili el el Do sl S s
G 68 i 4 AL by OUE e 5 g0

.(Padarlo et al., 2008) .ib .

s sl 5,08 sla by sl eslaal &l a a5 L
S0 Sllas (i g pm 5 4G s s S dls
Simer 5 S Rl oo e il s Nlg e
Ll il bl s Sl olatle gy, i S
ialasl opl el 5Ll 550 L ((Schupp & McCue, 1996)
Sl 28 Sl eslinal 5 ids QLS e Sa
5 spslcile (SIS glaarls 5o aglacile
sl (5o i lapt 55 i 3 Shes

CMA‘ o
W g, 9 g0

Sld=S asjie 5 \YOI-AY ey J s uj,J_LU'T
Sy, oo é‘j b Sles JLiils (g5, sliS edSisls



"

o OSle S1 gagllide xS b s
4 s ol b L (Aopa Ve LBy p35) (oS e
b eslial gyt S 4 S 53 0 S VO Ol
ot jatie glackle Lk s sbo S Al
53 Pl AT Rl e ity il b 25 Cls
PSile el Gl B Sl A 8 S el S
sl 4 S 0e Sl 53 e A3 S bl @l
5 by b Sl ol s o sslacils Jels J S
Al G g el 45 e S

e S o3kl L (bl i A5 055 Jsb
A plonll LSS LU 5oL

230k a3 s aglacile e Sl 5 S s S
(e HIVOXH VO Sl U s A 035 2l
i peglacdle Bl dslal (ghls paised 4 el
o oled 3l e Ql).sbs A s e aslacale
5 s s Ol 5 (S O et S &5 SSE
Sl a8 slagarls 3 SWsle Sl eslidl

.(Boothetal., 2003) L5 3 acsles 5 mslails

Shannon and Wiener ) ;5 -0 5li ¢ 55 jaxls (1) dolese

H=-Yi, [P, Ln(P)] (index

Simpson Dominance ) O seeps Codle 2t Ls (V) dslee
D=},

ni(ni—-1)

NN-D (index

(Margalef index) &) 5l sbs axls (¥) dsles

51
“Ln(N)

waS Sl S sl ol Sl P cWoles cpl s
S Ni sl S sl N e amslons Pi =2 &)y

N
S8 sl S 5 1 48 a4 bye sl

]

R)ﬂjwwgij(mjxmujﬁl}chﬁjb
plomil s oy o 4 VTAY ol 3l 5 o5l b s L ST

3,5
AE Ly iy OLLS slue g3 iy 5
S s Wbl b S S w5 R b S,
(o0 ges Sad Db 53 Jold s e 48 SO Sles
Sl el VO ol 4 plealy 5 G ol
ShaSE ey 3 A el pes Dose 4 s
033 o ol Al Sl eslinal b o2y DS 55 Bl
o 635 LOT UL 3l o 00 Jili oS (55b & s
VO alols 4y slaarly 5 Gom e 2 okile 3L S
sl s s @ et S 5 sl e Sl
3okd 5o i OS5 (5SSl sy iy o3 A
logiine i glasde 5 it S b, St o
o A s OlS il Ol s &S slaanis (s

RSV M\Sk;iw.) Coge 4oy

Vb 4 Sl sy S el e oS
S bkt (g5, baay Aol 5 e Bl VO Al b e
35 SuG L ol gla S o alob sy e Sl YO

R e e
S olend 5 Sob g S (olosl gl 5l s
el 5 gled 55 () Jsde) A8 e
Al 055 S 3 p S S VAL Olje 4 S 0405
3 i S S e S Do el e
A3 S wlol S baw s gl eSOy 3 O i
wr gl (AU Ll s by gl S Sl

b8 el s Doy ge w5 SIS b 4 bl

(S5 5o il +—Fo as) ialogl slyal 5 b inlejl e S8 rbionsh 5 (Kb Sloogas -} Jpan

Table 1- Physical and chemical characteristics of experimental field soil before experiment conduction (soil depth 0-30 cm)

Total N (%) K (ppm) P (ppm)

OC (%)

pH EC (dS.m™) Soil Texture

0.3 365 27.7

0.61

7.5 0.38 Sandy loam
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Figure 1- Cover crops dry weigh at returning stage of cover crops to the soil (gm?).



A

A 50 53 5 S (ygmmonws CudlE g yig — (53l Eo (W ,lo (U s yadlis g digy o515 (S (459 (o Ao ~F Jgu
S @ gy 8LS yuild,S »

Table 2- Mean comparison of weeds dry weight, plant density, Margalef Richness, Shannon-Weiner and Simpson Dominance diversity
indices of weeds at returning stage of cover crops to the soil

Cover crops Weeds dr){zwelght Weeds den§|ty Margalef Index Shannon_ Simpson Dominance Index
(g-m™) (plant.m™) Weiner Index

Control 93.33¢ 81.337 2.35° 2.19 0.133°

Vetch 39.33° 38.67° 1.56° 1.50° 0.297°

Barley 14.67° 19.67¢ 0.68° 0.60° 0.677°

Means followed by the same letters in each column are not significantly different according to Duncan, s multiple range test (p<<0.05).
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Figure 2- Regression relationship between cover crop biomass with weeds plant density and dry weight.
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Table 3- Relative abundance of weeds species in the late of potato growing season

e
©

Persian name Weed species

Family Life Cycle Relative abundance

(%)
1 By LIeE) mﬁf'-cb‘ Amaranthus retroflexus L. Amaranthaceae annual 36.38
2 ool = s f'-cb‘ Amaranthus blitoides S. Watson Amaranthaceae annual 5.43
3 s 050 Setaria viridis L. Poaceae annual 18.07
4 ol Sy Convolvulus arvensis L. Convulvulaceae prenniel 10.35
5 Sl Tribulus terrestris L. Zygophyllaceae annual 5.26
6 o ek Chenopodium album L. Chenopodiaceae annual 4.46
7 Sy, Chondrilla juncea L. Asteraceae prenniel 10.35
8 g Echinochloa cruso galli L. Poaceae annual 8.52
9 S yiile Salsola kali L. Chenopodiaceae annual 2.57
10 S5 Hibiscus trionum L. Malvaceae annual 0.91
11 d}:)@u Solanum nigrum L. Solanaceae annual 0.34
12 4l Acroptilon repens (L.) Hidalgo Asteraceae prenniel 251
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Table 4- The interaction of tillage, cover crop and weeds integrated control on weeds dry weight, plant density and Simpson Dominance
diversity index of weeds in the late of potato growing season

Tillage Cover weeds integrated control Weeds of broad Density of broad leave Simpson Dominance
crop leave (g.m?) (plant.m?) Index
Control Weed free 5382 68.66% 0.152df9f
No-tillage Weed control 252¢ 20.66° 0.249¢
9 Vetch Weed free 3620 41.33° 0.249%
Weed control 106" 17.33¢ 0.546"
Barley Weed free 339« 30.00¢ 0.3720¢
Weed control 72" 12.33M% 0.690°
Control Weed free 399° 57.00° 0.1617
Weed control 238¢ 19.66° 0.258¢%f
. ) Weed free 345¢ 37.33° 0.175%
Minimum-tillage Vetch Weed control 82" 13.330 0.685°
Barley Weed free 3044 31.66¢ 0.217¢f
Weed control 74" 13.00 0.8772
Control Weed free 174f 19.00° 0.374¢%
Weed control 130 11.339 0.424%
. Weed free 1317 12.67% 0.415¢
tci:l(l)gg\;l: ntional Vetch Weed control 0' o 09
Weed free 71h 109 0.521b¢
Barley Weed control 0 on oY

Means followed by the same letters in each column are not significantly different according to Duncan, s multiple range test (p<<0.05).
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Table 5- The interaction of tillage and weeds integrated control on weeds dry weight, plant density, Richness Margalef and Shannon-
Weiner diversity index of weeds in the late of potato growing season

Tillage weeds integrated Weeds of grasses Density of grasses Margalef Shannon-Weiner
control (g.m?) (plant.m?) Index Index
No-tillage Weed free 108.22° 12.77° 1.8772 1.7822
Weed control 56.88¢ 6.11¢ 0.909° 0.784%
Minimum-tillage Weed free 164.332 19.112 1.649° 1.780°
Weed control 72.00° 7.22% 0.761¢ 0.681°
Conventional-tillage Weed free 76.67° 8.11¢ 1.03¢ 0.969°
Weed control 28.00° 2.44¢ 0.336° 0.323¢

Means followed by the same letters in each column are not significantly different according to Duncan, s multiple range test (p<0.05).
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Table 6- The interaction of tillage and cover crops on Margalef Richness and Shannon-Weiner diversity indices of weeds in the late of potato
growing season

Tillage Cover crops Margalef Index Shannon-Weiner Index
No-tillage Control 1.873¢ 2.023%
Vetch 1.023° 1.015%
Barley 0.718¢ 0.812¢
Control 17732 1.588°
Minimum-tillage Vetch 1.318° 1.160°
Barley 1.087¢ 0.943%
Control 1.072° 1.012¢
Conventional-tillage Vetch 0.550% 0.498°
Barley 0.423° 0.428°

Means followed by the same letters in each column are not significantly different according to Duncan, s multiple range test (p<<0.05).



\Al

2 iAEBAe g -oPile g9 9 W jlo SLE sl p jaladile (Al J S g oy obS Jolie PT (iSle A liie - Jgaa
R i M55 0593 3l

Table 7- The interaction of tillage and weeds integrated control on Margalef Richness and Shannon-Weiner diversity indices of weeds in the
late of potato growing season

Cover Crop weeds integrated control Margalef Index Shannon-Weiner Index
Control Weed free 1.757% 1.7242
Weed control 1.389° 1.358°
Veich Weed free 1.536° 1.506°
Weed control 0.392¢ 0.276°
Barley Weed free 1.261° 1.301°
Weed control 0.224¢ 0.154°

Means followed by the same letters in each column are not significantly different according to Duncan, s multiple range test (p<<0.05).
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Figure 3- Effect of cover crops and weeds integrated control on potato tuber yield (t ha-1) in different tillage systems.
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Figure 4- Regression relationship of weeds dry weight (A) and weeds plant density (B) with potato tuber yield.
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Abstract

Considering the importance of conservation tillage and reduction of herbicide in the sustainable management of
agricultural systems, use of cover crops can be considered as an alternative or supplement to control of weeds. A field
experiment was conducted at the Research Station of Agricultural Faculty, of Bu-Ali Sina University, in 2013. The
experiment was carried out as a split- split plot based on a randomized complete blocks design with three replications.
The treatments included tillage systems at three levels (conventional tillage, minimum tillage and no-tillage) as main
plots, three levels of cover crop (Vetch (vica villosa Roth), barley (Hordeum vulgare L.) and without cover crop) as
subplot, and two levels of integrated control of weeds (weed control and weed free) as sub-sub plots. Barley and vetch
cover crops combined with integrated weed control in conventional tillage system could completely control the weeds.
Application of cover crops in the conventional tillage, reduced tillage and no tillage systems reduced Shannon-Wiener
diversity index of weeds by 54.24, 33.78 and 54.84 percent, respectively. Reduction rate of diversity index using
integrated control in the conventional tillage, reduced tillage and no-tillage systems compared to the control by 66.66,
61.74 and 56 percent, respectively. The highest tuber yield (63.74 Tons per hectare) was obtained in conventional
tillage system application with vetch cover crop combined with integrated weed control that was about 55.81% more
than that of no integrated weed control and no cover crops application, treatment.
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