Investigation of cumin and chickpea intercropping on density and diversity
of weeds, yield and yield components in Mashhad and Sabzevar conditions

Introduction

Intercropping is a multiple cropping practice involving growing two or more crops in
proximity. The most common goal of intercropping is to produce a greater yield on a given
piece of land by making use of resources or ecological processes that would otherwise not be
utilized by a single crop. Intercroping of some crops preventing the growth and spread of
weeds, and the use of this agronomic method makes the least harm to the environment.
Legumes have a great ability in adaptation to cultivation pattern and can improve production
capacity. Considering the importance of cumin and chickpea production in the country,
intercropping of a crop with a legume can promote resource use efficiency and also improve
the yield.

Materials & Methods

In order to investigate the benefits of cumin and chickpea intercropping in two regions of
Mashhad and Sabzevar for weeds control, two experiments were conducted in 2015. This
experiment was carried out with 5 treatments and 3 replications in a randomized complete
block design in two region. The first experiment was conducted at the Research Farm of
Ferdowsi University of Mashhad and the second one was carried out in the Khosrowjord area
of Sabzevar. Treatments are the crop ratios of two cumin and chickpea plants were: 1- 1:1 (50%
cumin and 50% chickpea), 2- 3:1 (25% cumin and 75% chickpea), 3) 3- 1:3 (75% cumin and
25% chickpea), 4 and 5- were monoculture of cumin and chickpeas, respectively. Sampling
from Weed population was done every 14 days until the end of the growing season with a
quadrate of 0.75 x 0.75 meters. The Shannon Index (H ") was used to determine the diversity
of weeds (Nassiri Mahallati et al., 2004).

Results & Disscusion

The results showed that intercropping of cumin and chickpea was affected dry weight and weed
density. In the both region, 1:1 intercrops (50% Cumin - 50% Chickpea) had the lowest weeds
density and showed superiority to monoculture and other intercropping treatments. In the first
sampling, weed density in 1:1, 1:3 and 3:1 intercropping treatments compared to cumin
monoculture was 66.92, 72.72 and 36.41 percent, respectively. It also decreased by 60.03,
42.89 and 23.18 percent compared to chickpea’s monoculture, respectively. In the first
sampling, Shannon diversity index of weeds compared to monoculture of cumin and chickpea
in 1:1 intercropping treatments was 23.53 and 27.78 percent, and in 1:3 and 3:1 intercropping
treatments was 9.80 and 14.81 percent respectively. In this experiment, the competitive
pressure caused by the intercrop of cumin and chickpea, would be the result of a significant
reduction in weeds dry biomass in intercropping treatments, due to the filling gaps by cumin
and chickpea.

Conclusion

The results showed that intercropping of cumin and chickpea affected dry weight and weed
density. 1: 1 treatments (50% Cumin - 50% Chickpea) had the lowest weed density and showed
superiority to monoculture and other intercropping treatments. In general, intercropping
treatments reduced the density and dry weight of weeds by increasing the competitive pressure
caused by the presence of cumin and chickpea plants. The climate showed a significant effect
on weed density of intercropping treatments. Interaction of intercropping and location was
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significant in all of sampling of cumin and chickpea. Based on the results, Shannon index was
not influenced by cumin and chickpea intercropping. In this experiment, the competitive
pressure caused by the presence of cumin and chickpea would be the result of a significant
reduction in weeds dry weight in intercropping treatments, due to the filling of empty spaces
by two cumin and chickpea. The results also showed that the intercropping of chickpea with
cumin had a significant effect (P<0.01) on yield and yield components. Therefore, according
to this experiment, chickpea monoculture and 1:1 treatment were recognized as the best crop
combination for maximal yield respectively.

Keywords: Diversity, Intercropping, Shannon index, Yield, Weed.

92T Wiyl 53 5 p Slacile £45 9 0715 2 3955 § jow 025 bglo culS” J1 (wy p
N9 9 Mg (2198

oNS>

SIS ol 5l ot (o2 ls) SV pamme HLST 5 CiS im0l Slapll 3 (55)5LST slaeslg s I L L sladle s
s 651 2S5 3 78 2 5 (b e i ol (a6 395 (or Gy 3Ll SlaolS s e 0l LS
bplous CsS o I nS i slaplas g1l Sl eslizal oy slaplip s 53 Sk b (658 5l 35 5 g5 SR ol 5 (S el s
53 (0FAF=0) oly5 dlo 5 2sle3T 53 lg e 5 Agin alats 53 5,8 lacle J 257 53 5850 5 jaw 0,5 b glies CiST (L1 5e oy sbaie & Ol
plal 595 3 o g pu 4dlale 53 033 OlesT 5 g cwss b o sils (555kES aK il Wi a3 50 (Jgl GaaleiT s C\qﬁ\t&i}aﬁ.&:}: o)
e 02 3 IYOIYN (Y (33 T 5 o 0570 VN (V2 Jold 35 5 w005 0lE 55 2 S0l b glins 28 slacans [2lo3T slajles s S
05,8 Slacale Clnax 1 (6413 545 g0d s g 3 50 5 e 0,25 QLS Ll CiS s 4 (O 5 F (5555 Y8 5 sem 005 /YO VI (F (5555 /N0
(H) 05l g 55 jasla 550 Slalile ¢ 55 o (51 s plawil o e /VOX /YO bl a S50, b iy b 0LL 6 LSS 555 )F Lo alols
aﬁj'/a~)\:\,L,,;56,,19.9.;t;,tjs,;‘\:;;.;l);,wuqu:\;,&_;ojjabﬁ,ﬂaﬂjbhwfat;ou@u..uuu.-_ﬂt
é)l:ﬁzd}‘..iJ}\41:-,:):.;1:QL&JL;J?J.E.bjléuCM':SL;LA)L..::ﬁbjudlswywjul:l)}]&;ﬂ;rfljJ_J:J(Ajéd'/.b-—}.w:
45 palls S8 4 Cand Lo pd YE/FY 5 OVIVY FPAY 5 5 a4 w0 ) Ll CiS 4 Cand 1Y 500 )Y Jw)bjjatgh;hlcrf|j
,yaﬂ;ﬁuw@wjﬁduwo};u@sua,'-u‘_;,l;,,c,gJ)U.L,.f);.;lsgu;y&w)svr/\A,?Y/A% RAVR O
CiS aS sl Ol opiopa ool Wby EalS Ao ys VF/AY 5 /A C 5 4 TY 5 VY les 5o 5 e )s YVIVA 5 YY/OY Y Hles 5o i 5 4 3 5
Sl 0T Gy 33585 Ll CiS (lesT cpl a5 Ll ol . Cals (PSe/01) (gl cme 30 5 Slas gl 53 Sas s 005 b 3 6 b shsns

Ao s lid s Sles S0 03,57 Cans 4 (gl iS5 o 2 V)

3 Shas 5 n slacale b gliue ST 05l el g 55 031G s

do0

el el 58 lacle ol SN pamme ol Lol on s glacile diy )5 OLalE p35 Sas 288" Lol Jlge 31 S

Sy Sl 5 Vb oy sd o Y e CoiS 5, ke oalS Eel b oslg 5 M slge Cd js 5, Uy



A 5 ok o3l Sl 215087 5 e By 40 ¢(555LEST (Sl ST 5 5 a (slacile ks ST 08 e Ol (55,5188
(Worsham, 1991) ol el salLiis § 1 (gl ale J 557 05 (Lo 53 Ao p3 Ve B o (83 et

J_‘j‘}e);@ig)f\)jdwulg|ﬂj£ﬁ@4ﬁfﬁ))g')}ud‘j&Quujﬁéu;}l&cgbjghw)a
23 8 a b g pe ST el OLE el 5 glecile Sl s b oks dial s s Sas el el 3 b
“or e 1 S S G b S o5 et OLLE Lle 55 s laale & ol okd jaiia s 4 3 3l ge ) (Ssk
5SS Olge 4 Y geme ¢ ,» slacide J xS (Nassiri Mahallati et al., 2004) 15 of jan 4 Jase gl 1y obl 50 i 1S
(Libman & Dyck, 1993) s si s 05 s y b gliee CiS™ (sl 5e

Sl e La 2SGle Sl oaliul Lal 03 455 g0 o gmma 5 2 slaile J 287 (3 Jglotte i) S sband 7587 0pcke (353158 3
55 Slaptera S14 o s Gl st 5 (aome Sy 5 D ot 3wl Lol 525 0 5 o Slacale Sl 65k O p5Las x50
Sy e Lol cwlw da§ 9 59 4o s Iy bo el oyl (Mulder & Doll, 1994) 555 o A5 (slaay p 2l 3l Comse g ods ank
S A5 5o Sl Rl Sy ke sy ol 1 oo e L 2SSl 51 J g o3liz (51 0 Sl LA 235 (SLi - 5,0 slaale
Jg,umwf;\;;@\‘,\v\ig@”u{af@yaf;dl,awoij\wg.>,,,u@g1,;6uwﬁzﬁ);¢.g<,.puj|
wﬁjaw‘fﬂ:ﬁq)\u,u,wjg,%u:ﬁ\};\‘@g?umﬁﬂlp\w;ldasu&yggyﬁw,s.wlgwaug?
i psCale 03 S a5 gilulala 5 b i b gl 28 (Schippers & Kropff, 2001) b oo [2alS” (65,0 sos 4 ), slacale
S S #5 s r) Heslial 5 S o (6,8 sl 5 a slaiile 38 5y Sl T B ol b e S S0
B ssb i Gan oy OS5 Olge & bl e b giee ST (ol (Libman & Dyck, 1993) 33le s Loses o st |y o]
goshe .l oy (3L aoes S Canl (o3l 255 pegdle ol ol 5 dalK La iSUle 5 )08 Ol S 55
23 b ga Lo o o Sl (65,3187 53 W5 B (6l o ol Ol e 4 e ol g 53 68 shaS I L b ploe 2iST )
sl (B SLaOLST S5 Sl 4 g enlinal w1 G slise S5 4y Lo pdins 5335 go slaad £ 487 Sl ) 287
(ol ety s wlin 1y aolial ST 503,57 Joas oo S5 45 a5 505 g0 ar e s iy ) o7 (505 il el
350l 5 g o Sl (S5 J 58 5 S5 9050 Do s b AL (Slaw 8 bl bl slaplls ol bsline ST > o
(Tofinga, 1993)

Slacile Canar 550 L 1 b gine ST Calitee (Glac s 7 8L > O%wi%bu"b‘fiﬂj)°L:~°jJ°L.§6)Jj4§L;iﬁVJTﬁ
565, (Mesgaran, 2008) ol 3 5 5 2 slacile Cumer J 157 g 55 S o 00000 b gline CiST i g atils 2t L3b
A GBS 035 S ) 95 (lad g O BLSI L (5IS 5 3 b gdiee CiST 534S s ST 0l g ;s (Ronald & Charles, 2012) 3L
Sy a0 5y bl ST )y 50 il LT J ST ol a1y e s Cade 5 5087 (g3 bl s il zalS
o) fe IS s s C\I}%jﬁéu@bu}ﬁ@w’ LAl Eel 58 S W5 57 0L (Fujiyoshi et al., 2007) of )LSen
o oS ol bsinn 53 s Osd 5 s S lasd 53 58 0 5 5, Shas 4| e b g O lasled 53 5 slaile
Rezvani ) 0)Ses 5 Jlps s wisls Coms 55 53 LT 515 (olblale w1y o glacale J 587 Jool Jule LT oo S5 1 5 56

P NTR Ole s ol 31 I8 (gla 25T 55 ¢ jile 5 aldal b gliee ST 55 &7 L 55 55 ((Moghadam et al., 2009



Pipbae glissh g ol 31 4 (Sharma & Banik, 2013) L 5 loyls sl 8 lacale Sl ges gl
U;%DJ'T@\)\QM.AJ:;;SIAL}Bu):Ql.al:f@_fdgijj;:_.uj_?l\)QTJQAJAJ:;eJL&‘uABéuwaUuJ:La.lojléu
S a5 e 4 5 GlalHle §55 5 Camar (£33 355 5 s 025 oS 53 b S (gls S5 Sl (e

Al o g g )3 SLaOEw s ailaia 53 )3 &5 53 ]

lhu’:ag)g é‘g.o

oS S 5 (oS Do gt 5 135 Shas 5 3555 5 o 05 bghine SIS il S8 S () o sile &

as 50 0 odyl LielesT s el Gly s 5 Ao la Ol 1) ailaie 55 55 VWAF-40 ol Jlo o oleT 95 w05
P (Wl 5 ,0) dgta b (B8 s e skS Nt 3 pls dgha (g b oKl (55558 08l Sl
:ﬁjréaib):gfj:ﬁbjTj(;ﬁ\/\aQ;;&j\&ﬁ:)\cujﬁ@és\’/\j@-):b?cbﬁgé\fq-djbjuju&&:é:\0)
40 (o155 o 3 (55 pela 31 2 AVA sl 5 (3,5 OV 5 ¥+ 5¥0) oWl i Jsb 5 (FF 5)Y 5F0) Jlas 5 0) Jls s

Al Clqd‘ \ya¥

L#wéu@.%;ﬁ%twﬂ;ﬁyﬁLg;wdﬁtséusﬂ@bgu,;ﬂﬁuwwau.u:,iuﬂ@l

INO) VK (F (555 TN 5 5o 0 3 TYO) N (Y (55305700 5 e 0570 VN (1 Juls 385 5 sem0 5 olS 93 2 S0l
ST gyl sl 51 ey @ilwosleT oo odis g 5555 5 jow 0,05 QLS allss CiS (O F 5 (555 /Y0 5 o 03
aibate 93 ,a 55 (g5leesleT (gl 5536 5 S eSKws Jals (65558 Silaal 5 tale3T Jows 03 503 adeies jl w3 S
au_fétjaﬁVﬁ;..u.uzww)-);ou,u.ﬁ;,)yg(wwv\)au%;)\p;@P@\:f;;;,g..uuu;.ﬂ\
Aol 5 e 010 a1 e S kol s 4B 8 5 55 e e 3 G VY0 e elS (6lp s e e 0 G B 3
dsb 5 et (50 b (il sy 53 5 (ol (s ler S8 Cay i8) Jeld D87 a5 5t S5 o Sl ST
A 235 el (8 5 8-A) s o3Il 4 Lo gy Dby 5 O o S g (5> Doy 4 ST Slas 35 20
@W°>W4;@j‘“)MﬁTU--‘-5(‘?5‘)‘:&):)@;‘HJJ@&)JW)@KJU&WBWLS)HT

S eslaial

¥ g seme 53) Ay ad OLL B LSS 555 VF o 5 ST Ol s 51 e 555 V0 3158 slacale Sraz I (613 4 ses
ks ol 68 ¢ 5 oSS 4 S palS a5 Slaale e L plowl e e H/VOX VO Slad 4 155058 L (u g
S 8 S 15 plalid 3 ge e s b olKiils (65, 5LS 0aSiils owlizal oK losT 43 58 la Lo sla 45,8

A5 8 6,803l OT eSCast 039 9 i o315 5l 5 Celu PA Soste 4 05T 53 V0 ° C (gles s lad 503 0T
{Nassiri Mahallati et al., 2004) & oslizul (V) dsles b (H) 0 5la el 515 a glalale E55 om S

H'=-Xni/NxLn ni/N (V) Jslra



HL.::L,GA :lJél Jf slaws N 9 (.\ i :lJé‘ du'; s Nj cdslee CJ‘i‘ Y

23 (65 05w 5 Shas w0 ails 5 Shas S Coiils e la 5 &K 54 50 5 Shas cails 5 Shas iy Juab slgzl o
.iﬁ:c\qé‘}rweﬁjj:ﬁo\:fjbw‘:ﬁd);
C""Jf)‘J';J}"w\:’.)‘ﬁ“fJ"jQ’J*AJAU”LSLAWL?J‘)JQA)‘QW‘)‘WMﬁ’)’&ﬁf°)"\“ﬂy\"6b
,t;tr);,wa>m\g6,uT6uq;§g§.xuwu,.‘/.a Ju,lcb,;;ﬁa@uuvu?gfﬂwuﬂu&&g,
25 5 plowil o555 Jlez! el 53 5 STl atels iz 0 5n3T b 55 a0 S50e 48" 4l pomen 3 oloil SAS ver. 9.1

W28 8 13 eslizal 5 g0 EXCEI 515310 3 la 1 gos o5 (51

g s
Agmo 33 58 SAle (o 715 52 9955 9 jw 033 Lol s FI (o) 5

«Amaranthus retroflexus) estul jus 5 b Jolis & 3 5 edalie 5 a Cale 4 5 NVY Lo o sl T glacs S s
o5 4l (Portuluca oleracea) « > «(Solanum nigrum) el (55,76 «(Amaranthus blitoides) ool s 5 =
o ALSS s slacale i (Veronica persica) i) ol e s (Polygonum avicular) . s «(Chenopodium album)
sale ;i (Setaria verticillata) ¢S 5 (Digitaria ciliaris) & = _ale «Echinochloa crus-galli) s, sw 5,
COVOIVUILS ) ) s &Sy 5 &5 S5k ki 5 (slaale 51 (CYPEIUS SP.) eSS 51 5 KoL AL o

L35 8y g Al 58 slacale I @rvensis

g_,’d.liﬁud:—‘f).ﬁJﬁ)kmaﬂjb#wdﬁusbﬁ‘JJaMaMmJﬁJﬁdﬁudud;wg‘j

sl o 0315 OLES (V) Jgd 5 dgin adlain 53 (5,15 4 50

Agino dilain 1 39505 § Jw 0 ) baldto CulST 58 (510 diged Lo [>T 00 53 3,8 Lale (ST wd o d (V) Jeue

Table 1: Percent of relative densities of different weed species in different stages of sampling in cumin and
chickpea intercrop in Mashhad area
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First sampling

25.00 6.67 33.33 25.00 30.00 AB” Chenopodium album
37.50 26.67 22.23 12.50 30.00 PB Convolvulus arvensis
- 6.67 11.11 - - AB Portuluca oleracea
12.50 13.33 11.11 12.12 - AB Amaranthus blitoides
- - 11.11 - 10.00 AB Amaranthus retroflexus
- 13.32 - - 10.00 AB Setaria verticillata
- - - 12.50 - AG Echinochloa crus-galli
- - - 6.00 8.25 AB Polygonum avicular
18.75 26.67 11.11 25.00 - AG Digitaria ciliaris
- - - 6.88 - AB Solanum nigrum
- 6.67 - - 11.75 PG Cyperus sp.
6.25 - - - - AB Veronica persica

S8 g dignd £9S Al 0

Second sampling

4.67 22.22 23.80 13.33 6.67 AB* Chenopodium album
38.27 16.67 4.67 33.33 40.00 PB Convolvulus arvensis
9.52 16.67 13.48 6.67 - AB Portuluca oleracea
14.29 16.67 19.44 6.67 13.33 AB Amaranthus blitoides
14.29 5.56 4.68 - 6.67 AB Amaranthus retroflexus

- - 15.53 6.67 6.69 AB Setaria verticillata

- 11.31 - - 6.67 AG Echinochloa crus-galli

- 5.54 9.52 6.67 6.67 AB Polygonum avicular
14.29 5.36 10.68 26.66 13.30 AG Digitaria ciliaris
4.67 - - - - AB Solanum nigrum

- - - - - PG Cyperus sp.

- - - - - AB Veronica persica

S0 5t 4303 P gu dl> 50

Third sampling

- 3.57 19.05 15.79 10.00 AB” Chenopodium album

26.92 7.14 4.76 15.79 - PB Convolvulus arvensis



- 3.57 - - - AB Portuluca oleracea

- 32.14 33.33 26.32 25.00 AB Amaranthus blitoides
26.92 - 4.76 - - AB Amaranthus retroflexus
23.35 3.57 9.52 26.31 20.00 AB Setaria verticillata

- - - - - AG Echinochloa crus-galli
3.85 17.86 4,77 - 11.82 AB Polygonum avicular
11.27 14.29 - 5.26 - AG Digitaria ciliaris

- - - - 3.18 AB Solanum nigrum

- 14.29 23.81 10.53 30.00 PG Cyperus sp.

7.69 3.57 - - - AB Veronica persica
S218p 490 polez U

Fourth sampling

17.94 29.62 25.00 21.87 - AB* Chenopodium album
20.51 2222 - 3.12 14.29 PB Convolvulus arvensis
25.64 - 25.00 9.37 2143 AB Portuluca oleracea
7.71 - - - - AB Amaranthus blitoides
7.69 18.52 31.25 9.37 42.86 AB Amaranthus retroflexus
12.82 - - - - AB Setaria verticillata

- 7.42 - 12.13 21.42 AG Echinochloa crus-galli

- - 12.50 28.14 - AB Polygonum avicular

- - - - - AG Digitaria ciliaris

- 3.70 6.25 - - AB Solanum nigrum
7.69 - - - - PG Cyperus sp.

- 18.52 - - - AB Veronica persica

(65, oSk Al tir PG 5 o€, g dlair PB oE, oS, L AL, AG F . g, LS, AB)

(AB: Annual board leaf  AG: Annual grasses  PB: Perennial board leaf PG: Perennial grasses)
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Table 2: Relative densities of different weed species in different sampling in cumin and chickpea crop
cultivation in Sabzevar area (%0)

A oy S0 balbw culs” Lalize Sy oS! ip il sbags
Monoculture Different patterns of row intercroping ) Weeds species
vy
Life
9% s 030 cycle
Cicer cuminum 31 1:3 1:1
arietinum cyminum
S0y diged Jol dd> 40
First sampling

6.67 16.67 - 21.43 13.64 AB* Chenopodium album
22.00 33.33 17.64 50.00 22.73 PB Convolvulus arvensis

- - - . 3.55 AB Portuluca oleracea

- 10.00 - 7.14 13.64 AB Amaranthus blitoides

- - 5.88 7.14 - AB Amaranthus retroflexus
17.00 16.67 - - 13.64 AB Setaria verticillata

- - 5.88 - - AG Echinochloa crus-gall

- 6.67 - - - AB Polygonum avicular
21.00 3 11.64 14.29 8.07 AG Digitaria ciliaris

- 16.66 - - - AB Solanum nigrum
33.33 - 47.32 - 20.18 PG Cyperus sp.

- - 11.64 - 4.55 AB Veronica persica

S0y dignd p9d dl> 0
Second sampling

33.33 33.33 36.36 28.57 20.81 AB* Chenopodium album
26.67 20.00 9.05 19.24 19.05 PB Convolvulus arvensis
13.33 14.00 11.09 4.67 14.00 AB Portuluca oleracea
6.67 6.03 - - 9.02 AB Amaranthus blitoides

. - - 9.53 14.20 AB Amaranthus retroflexus
6.67 - - - 9.00 AB Setaria verticillata

- 6.63 - - - AG Echinochloa crus-gall



- - - - 4.67 AB Polygonum avicular
13.33 6.67 25.26 33.33 9.25 AG Digitaria ciliaris

- - - - - AB Solanum nigrum

- 6.67 - - - PG Cyperus sp.

- 6.67 18.24 4.68 - AB Veronica persica

S313 5 4gas £ gu dl> 50
Third sampling

17.95 - 14.28 19.44 10.00 AB* Chenopodium album
20.51 - 14.28 30.56 - PB Convolvulus arvensis
25.64 30.00 28.60 - - AB Portuluca oleracea
10.26 17.50 - - 25.00 AB Amaranthus blitoides
7.69 10.00 14.28 - - AB Amaranthus retroflexus
12.82 7.50 - 19.44 19.90 AB Setaria verticillata

- 15.00 - - - AG Echinochloa crus-galli
5.13 5.00 14.28 - 10.00 AB Polygonum avicular

- 15.00 14.28 - - AG Digitaria ciliaris

. - - 8.33 5.10 AB Solanum nigrum

- - - 22.23 30.00 PG Cyperus sp.

- - - - - AB Veronica persica

SI18 3 4905 polgz A 0
Fourth sampling

31.25 9.76 12.24 18.75 20.69 AB* Chenopodium album
9.38 - 6.06 6.25 10.34 PB Convolvulus arvensis

- 9.32 - 28.12 41.38 AB Portuluca oleracea
12.25 26.83 15.15 15.62 17.24 AB Amaranthus blitoides
12.50 4.88 - 25.00 10.35 AB Amaranthus retroflexus
9.38 9.76 18.07 - - AB Setaria verticillata

- - - 3.12 - AG Echinochloa crus-galli

- 9.76 15.15 - - AB Polygonum avicular
3.34 15.05 15.15 3.14 - AG Digitaria ciliaris
18.75 - - - - AB Solanum nigrum
3.15 2.44 12.12 - - PG Cyperus sp

- 12.20 6.06 - - AB Veronica persica




(5, bl d PG 565, g Sl PB 8, oL AL AG o5 g AL AB)

(AB: Annual board leaf ~ AG: Annual grasses  PB: Perennial board leaf PG: Perennial grasses)
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Table 3: Results of analysis of variance (mean squares) of weed density at different stages of sampling

S5 dgei Sl
e
Stages of sampling . o @l
o3l
pilex 4>y Powd>yp P9 d>yp Jof 4o 0 SOV
df o
sampling sampling sampling
l~2 .
125453 70.53 ™ 2358.53 ™ 3060.30™ 1
Location
Al 33 Hl S
199.43 66.03 408.13 216.90 4 L
Replication x
Location
7536.58 ™ 17657.95 ™ 27199.83 ™ 5250.21 ™ 4 bl b Hlows

AR



Intercropping
treatments

dikvo 33 Hlowd
648.95 " 500.61 277.20" 212.55" 4
Treatment x Location

\ZE5
212.91 287.98 274.46 53.23 16
Error

K

Total

154.23 282.10 652.13 214.90 29

M):\ijchla,n):%ﬂ)bg:m**j* Qs gae e OOMeINS

ns: not significant, * and ** significant at 5% and 1% levels respectively

Ll o3 gy 13 gan PSe/00 55 5 lacile (S15 3 g5 5 s o) bgliue St 3135 8 e dlamShe 4 shiles

;‘.(PS'/'\)u‘.ﬁéj‘}‘_slx#;‘d‘)\}ﬁﬁ}aj&‘jﬁcw)i b)lhﬂwjbjﬁdhdlﬁg\jﬁdbﬁﬁlw
):)3:}5;.)}:.“aﬁjJo,l&u:@fd)l:jdﬂCJLH-)C}Wcp:cdjlwf):}:}wlfmjbj&»w&b
CiS 353 5 Gaw 05 b slies ST (6415 54 gad Calisee 10 53 (¥ dgds) (P</00) 590 5l e )l e 9 Ao adbats
23 55 13t gad e ol 0 53 5 acale (ST 5 0 ST 015 ol s 4l S acide (S5 o i e 5 Rl
O Sl 53 5 a glacile oS3 (51 44 sa sl Al e 3 () JSK5) otalive (3,555 700 = o 03 700) V1) S (X
Y LSS e Ll CiS 4 S 5 e )3 YE/FY S OY/VY FF/AY (b 5w jawo ) Ll CiS 4 S T 5V
PRGOS SARPR T drA R Lgu)ud_spjjasugds{.!\;}gL;)bﬂau}gp;d,-fﬁ.;bowwulf.\ﬁa);\'w‘/\/\jﬂ//\‘\
Loy BV 5 OYIVY Y/ 7 5 5 alls CiS 4 G g Loy OF/YY 5 PYVY VoAV Cl 5 4 e 0, Ll CiS
ARSI TR WS A VA AR )L.::):)‘,m_;d;rf\;L;,\;ﬁ‘ur;ryd>f,>.¢z|>uzﬁl§>ﬁudu;;§g¢,ﬁs
Glasles 3 0 5 4 do d Y SFUYY BY/FY 5 amo ) Lalls S a0 Cand Ao y3 OVAV YD L 53 5 Lo ,5 $Y/Y0
AR ,u.;);j,aLgu;;brf\;gsjtgﬂdﬂpte.wfﬁ;\;;;L.:;J:.alf.ajsu‘uajls-g,:sﬂu.\;w‘v:\,\:h\:\
OMAY 5 5 4 3 g0 alls iS4 Connd 5 o3 F1/A0 5 OF/VY SVIFF (5 5 a0 w05l iS4 o ¥2) 5 V¥
alas als 5 b Sl bgdie £S48 S Ol e 0T s 4 gl 4 a7 L Sls 2alS A3 YOVO 5 FY/AY
bos abode oS phailen Lisle3T cpl 53 S5 o b Sl asd e 58 lacile [ pam JialS Coge ciulhy Sl 5 JIs
Sl e (S5 ools me Slailaie (0L 53 Sl cpl 5 2005 dge 4 ol (65 Sl @Bl g S 32
Trigonella foenum-) alles b e 2S4S ais S° 2,15 55 (Fernandez etal., 2008) Ol , 1 5 S LT 340 5 .cals
O 5 (s A alls S8 L gl )3 5 glacile (ST 5 sl talS el ollE L L (graecum

23 b i s &f&;@&mb)wl&k{r‘kg;,a,s b glsee CiST oy > (Jamshidi et al., 2011)

'Y



pAS =3 i hal Bl Lslins S8 (55 p anllle i g LI Slaled 4l 1 S pdicanT e glacile L B,
Banik et al., ) 4 j » slacale Oljlus alS Eol b glies S8 oS 5l OLid o L 55 5 (Triticum aestivum L.)
Wﬁaﬂw,b}léuwaf:ﬁcﬂdg}}g-j;ﬁg&f&j&f&pjﬁduqbwwjﬁ.(ZOOG

.(Poggio, 2005) sls ,:als |, ;5,8 s als W,rf\;j el Bl

300 1 O0sldepp Beprdop Oppudon Wyl do s

N
a
o

200 +

150 +

100

Weed density (number/m?)

(so 0 90 49) 3 S Like o515
(6)]
o

o

°n) 35
Dgloeo culs™ Liliseo (Sl oS!
Intercroping patterns

SI10 pdiged Lalisko o140 30 J 0 (SLAle o515 9 8950 9 w0 9 ) Al S5 g baldo s Jl:) I

Figure 1: Effect of intercropping and monoculture of chickpea and cumin on weed density in different sampling
stages.
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(*Mean followed by similar, are not significantly at the 5% level of probability.)
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Table 4: Analysis of variance (mean square) of weed dry weight in different sampling stages

S5 dgai ol

Stages of sampling

ST 4> 5 i b
| d> d> S d>
Jol >y P o Ao 50 £99 A= 4o Jf 4> 0 df SOV
Fourth Third Second . .
. . . First sampling
sampling sampling sampling
'“I .
13619.28 ™ 10820.25 ™ 4758 ™ 11790.28 ™ 1
Location
dalaio 53 Hl T
289.10 432.78 5832.28 322.73 4 L
Replication x
Location
Holseo S slows
40915.56 ™ 41482.81™ 77086.58 ™ 38705.76 ™ 4 .
Intercropping
treatments
ddkno 50 Hlow
1099.16 * 1291.33 " 1804.74 " 1101.56 * 4
Treatment x
Location
s>
3221.78 2620.11 8850.36 2721.47 16
Error
5
2396.09 2216.12 12225.74 2416.89 29
Total

M)b\}bd&:-‘?)bgﬁ:ﬁ)lésw**)* cﬂ)w,ﬁd%‘ns

ns: not significant, * and ** significant at 5% and 1% level respectively
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Figure 2: Effect of intercropping and monoculture of chickpea and cumin on weed dry matter in different
sampling stages.
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Figure 3: Effect of intercropping and monoculture of chickpea and cumin on weed’s Shannon index in different
sampling stages.
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(*Mean followed by similar, are not significantly at the 5% level of probability.)
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Table 5: Analysis of variance (mean square) of yield and yield component of cumin in different location and

different cropping patterns

ol <G ol gw & jhos 3 Shos O3 50 ey oluw &L sluss EWl
~ls &1y &1 & > 8
e Biological # il Height . 5 @l
. Syl
Harvest Yield Seed 1000 Number  Number of SOV
Index Yield seed of umbel branches df o
weight per plant per plant
dakve
0.62"M 380.64 ™ 5.56 " *2.52 8.16" 0.04 s 32.66" 1
Location
Al o 5l ST
0.21 44.43 0.64 0.19 0.041 0.04 1.16 4 Replication x
Location
bl 5l jlos
2.85 46800.471 " 284.68 0.84 5.22 0.48 " 29.22 3 Intercropping
treatments
dilio 35 Hlod
0.79m™ 4140 1.34m 0.36 ™ 0.50 M 2.37™ 7.44 ™ 3 Treatment x
Location
s
0.08 311.03 1.61 0.06 0.93 0.22 233 12
Error
5
0.66 1332.67 0.95 0.04 0.041 0.29 3.16 23
Total

203V 50 Jlaisl mhaw 53 5 ls gme *F T ls as e MINS

ns: not significant, * and ** significant at 5% and 1% level respectively
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Table 6: Comparison of crop yield and yield components of cumin in different cultivars and patterns

e g el 3 Slos w13 3 os A 039 PrIp- Rt E =t R EW ! b 5low
<55 41 &
Harvest Index 23952 Seed ¥ Number of Height Treatments
Biological Yield 1000 seed  Numberof  Pranches per
Yield weight umbel per plant
plant
abw
Location
S
9.41% 583.14% 54.892 4.34° 16.752 3.75* 51.50
Mashhad
219 a0
9.372 575.182 53.932 3.69° 15.58° 3.832 53.83¢
Sabzevar
bolseo Sl slews
Intercropping treatments
9.50° 641.82° 57.11° 4.13%® 16.832 3.832 52.50° 1:1
9.57 556.74° 53.33¢ 3.92b 15.73% 3.66° 51.33° 1:3
9.91% 459.032 45514 3.55¢ 15.00° 3.50° 51.00° 3:1
i)
8.89°¢ 649.072 61.70? 4.45% 17.002 4.16% 55.832
Monoculture
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Table 7: Analysis of variance (mean square) of yield and yield component of Chickpea in different location and different

cropping patterns

g™ Cigdan oo Al es LI 039 S oluw Sl oluw EW
W K EHE) dig 4o >
= Biological Seed %7 il Height I s sbio
Harvest yield yield 1000 Number Number 30
Index seed of pods of df S.0.v
weight Perplant  pbranches
per plant
Al
138.62 " 14225.27 ™ 95.88 " 60.23 ™ 145.04 " 4,16 ™ 150" 1
Location
Al 5 H1 ST
121 795.93 0.63 11.64 6.79 0.16 1.50 4 L.
Replication x
Location
Lol S ko
3894.85 ™ 1099718.88 ™ 656.02™  7269.20 ™ 88.37™ 4.05™ 450" 3 .
Intercropping
treatments
dilaio 55 slog
14.79 ™ 2240.86 ™ 15.33 ™ 216.46 ™ 19.37 " 0.055 92.11 ™ 3
Treatment x
Location
s
2.88 405.21 9.54 88.06 13.87 0.22 141 12
Error
5
33.66 4222.83 2.032 391.41 7.54 0.50 4,50 23
Total
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Table 8: Comparison of crop yield and yield components of Chickpea in different cultivars and patterns

S Shos A1 8 dos I 039 30 BN Slaws 4L olows EW syl
<O 41 & HES T sl
LT Seed L =P Height o7 4259 5 pbe
Biological yield 1000 Number of Number of df S.0.V
yield seed pods per plant  branches per
weight plants
Al
Location
o
51.852 878.5842 455.602 297.378 81.752 4.662 46.252
Mashhad
19 3m
54.41% 829.892 451.60° 294.202 76.83° 3.832 46.75°
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Y¥



Lol S slosd

Intercropping treatments

52.08°¢ 872.90° 454.65° 312.37P 81.162 4,662 51.162 1:1
74570 602.37°¢ 449.19¢ 27251¢ 80.162 3.830 47.83° 1:3
90.05% 451.844 442954 261.75°¢ 73.66° 3.330 45.00¢ 3:1

Rt )
32.244 1449.842 467.562 336.52% 82.162 5.162 42.004
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