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Table 1- Some physical and chemical properties of soil of experimental place
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Table 2- Treatments of the experiment
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Table 3- Analysis of variance of light interception, soil moisture content and soil temperature of different intercropping of
maize and cowpea in additive series
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*and **: Significant at 5 and 1% probability levels, respectively.
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Table 4- Effect of cropping system on light interception (%), soil temperature (°C) and soil moisture content (%)
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M 25.0° 28.3° 32.7° 25.8° 20.5° 23.1° 23.6° 43.9° 52.3°
T, 21.7° 24.3° 28.3" 20.6° 19.4* 20.1° 38.7° 60.0° 76.9°
T, 21.3° 23.0° 27.0° 20.4° 19.0® 18.6™ 46.6° 62.0° 79.2%®
T 19.7° 21.0% 27.3% 19.3° 17.5° 12.6° 48.9% 74.4% 82.2°
T, 17.3° 18.0° 22.7° 18.9° 11.1° 10.4° 51.5% 76.6 82.5%
cP 25.0° 27.7° 33.3% 28.5°% 20.1° 29.6 33.7° 57.5° 69.5°

) 5SS gl bl yuyl sime M i 1o 53 alie Ggys gl (slauSils *
* Means with similar letters in each column have not significant different based on Duncans' test.
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M;: Sole maize; T,: Additive intercropping of maize (100%) and cowpea (25%); T,: Additive intercropping of maize (100%) and
cowpea (50%); Ts: Additive intercropping of maize (100%) and cowpea (75%); T,: Additive intercropping of maize (100%) and
cowpea (100%) and CP: Sole cowpea

{Cucumis sativus L.) jLs g <3 blse cuiS )5 piscen

Anethum ) w45 o (Trigonella foenum-graceum L.) allas
@ byl cuiS )3 9 Lls 45 A3 sanlie 35 (graveolens L.
L g dllid jalls S ) i 0oy 65 427 sqas iy o) sLaassl, (Ghanbari et al., 2006) 15 Gl olS 45 ]

2 e ol suiss s L oS (Yousef Nia et al., 2015) sq by lste i )3 )b Slesed yols o0 gl b lajings



1395 yliwtl 2 oylos B oo 1539l cwlits poy & pii 232

ol ilal @l b gaios ol clnaisl, (Aharama, 1985
Syh calls

S pals glacuis U bk cuis slapllas duslio gl
g o3l jl (ae mle Bpas il (Lheda Loyl 5
ol ol (eaae Jhde oS S yeo 0 A ool s 3 Sles
CalBy ) oS (558 e oy 45 33 50 0L 29 Sl
Elie Brmas 3 by be S (lial g adl e chigS g2
Eskandari & Ghanbai, ) 1S’ o Jes JoSo &g 45 oo
Lot (i (o 3 Slos ggamo ol Gidos 1> (2011
Eene (Solse (0 Jgaz) del s 4 Sl iy bl
ol Lis a8 590 2146 (Lglsee cutS piamw Hlz 53 (o 3, Sdes
@ G yudr )5 o 146 L 1) daxe wlio bgle cuss
Siblom g bg e S )5 0l )3 eolaul 5yg0 allB cuis
e 4 (Mohsen-Abadi et al., 2007) (Vicia villosa L.)
Shaygan et ) (L. Alopecurus sp.) abg,ps o3, g <> byl
cuiS Cuje a5 oS5l YL s 3,Sles g4 3 (al., 2008
- oo ol laore ol (e 5 |y Lalls S &y Capnd bgloke
Arachis ) —uejphls g )3 bgdste cutS p3 .08 (315 wms
oAlS ciS 4 s bglsee cuiS ey o (ypogaea L.
(Rahaii et al., 2016) x5 5,15

Cllae Lalls coiS 4 cans bylse culiS )3 )9 i il
23y
2 Eyb e yob 4 S gy L pns oS ob LS il 4
Syl an {1 Jsaz) 5 glite cudls iliseo (clatue
o bt b g 03 (Al cts > SB b (lgme
ol (4 Jgse) 59 bgle ot lagius 5| 5YL ()b sne y5b
shob plis 1y babw slacais™ jp SB cuob)y i Bpas ol
bglsco ot clapius (alS Gbsy 2 0 SB slod & L]
Jade cplplin 4 Jgie) o9 1S palls cass > S5 (sloo
b anslio ) bl cuiS glajlad o SB gb) (ggme yie8
sl SB mdaw 1 it pwsed Jds 4 Wilgi b @yd alld culs
Ol 25,08 godptd (gladyy e S 4 blee slacass’ asly
2 S gy Sss el g S Gl S dilie glaaY I,
S gl gdly o ail s LAl S S | duylis
gl ohrg 4 sl Sluogad Jai I bolse i (il o
bl cuiS glapllas )0 dgu o el 5l 2959 iy Bas
e 40 3 9 29 o3kl O Ll (gl SB (g yni poe
Peteretal., ) wil jalls (clacais 5 o S 5l cogby il
{Lens culinaris L.) joie g pasS bylsw coiss 55 .(1999
Csl ghdy) Slogad ylai jl byl oS (lial ol
Ahlawat & ) s 3y Slas il o Ol eslazal oS i3s3l

ilojl 350 balsee S srollas ;3 Suid o3lo wgi (611 omns 3y5as Eg000 =5 Jgu
Table 5- Relative yield total of intercropping systems for dry matter production

b’lé(& Cuss W“ “ @Mﬁ; J,slﬁc &9&9{9‘
Cropping system Relative yield total
T, 2.25
T, 2.47
Ts 2.56
T, 2.58

bgle cutS Ta {103 50) bt L) 5 (10,3 100) )3 ]33l bglseo oS To o3 25) bt Lug) g (203 100) )3 i3l bogloee s Ty
(153 100) oy Logl 5 (10 100) 3 (ol bl S T 5 (30 75) ot Lo 5 (309 100) <3 sl
T,: Additive intercropping series of maize (100%) and cowpea (25%); T,: Additive intercropping series of maize (100%) and cowpea

(50%); Ts: Additive intercropping series of maize (100%) and cowpea (75%) and T,: Additive intercropping series of maize (100%)
and cowpea (100%)
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Table 6- Weed species recorded in the experiment

o908 oU wole ob (o,;) odlgils
Common name Scientific name Family
o9 b Amaranthus retroflexus L. Amaranthaceae
Amaranth
3
. 925 Echinochloa crus-galli L.  Poaceae (Graminae)
Pigweed
e Portulaca oleracea L. Portulacaceae
Purslane
‘?ﬂ’?b Solanum nigrum L. Solanaceae
Halikakabon
‘”‘t Xanthium strumarium L. Asteraceae
Xanthium
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o
£ 400 -
g
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] -
g 300
T
) A
=
100 4
D -
M T; T, Ts T, cp
Cropping system

(@050 32 05) 55 Sladile JS St (59 pt CdlS Glaellss 513,90 )3 Lo dunliio -1 S0
Fig. 1- Effect of cropping system on weeds dry weight (g.m)
5 5SS igml bl I sine VST gty 53 alie gy gl (slaSile
Means with similar letters in each column have not significant different based on Duncans' test.

50) Lbets Lol 5 (103 100) )3 (atlj3l bglsee cutS Ty oyd 25) bt Logh 5 (303 100) )3 atulél bglses oS Ty w3 Lalls coiS M
i ICP 4 (103 100) bt Lugl 5 (40> 100) )3 (a3l bgloe S Ty g (daoyd 75) b Logl g (o> 100) &> oiul5dl bglseo oS T oy
kb iz L) (RS
M;: Sole maize; T,: Additive intercropping series of maize (100%) and cowpea (25%); T,: Additive intercropping series of maize
(100%) and cowpea (50%); T,: Additive intercropping series of maize (100%) and cowpea (75%); T,: Additive intercropping series
of maize (100%) and cowpea (100%) and CP: Sole cowpea
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Fig. 2- Weed smothering efficiency (WSE) of intercropping compared to sole maize in terms of dry weight
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T,: Additive intercropping series of maize (100%) and cowpea (25%); T,: Additive intercropping series of maize (100%) and cowpea
(50%); T: Additive intercropping series of maize (100%) and cowpea (75%) and T,: Additive intercropping series of maize (100%)

and cowpea (100%)
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Fig. 3- Weed smothering efficiency (WSE) of intercropping compared to sole cowpea in terms of dry weight
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T,: Additive intercropping series of maize (100%) and cowpea (25%); T,: Additive intercropping series of maize (100%) and cowpea

(50%); Ts: Additive intercropping series of maize (100%) and cowpea (75%) and T,: Additive intercropping series of maize (100%)
and cowpea (100%)
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Table 7- Analysis of variance of the effect of cropping system on the composition of weed species.
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XS PO EC AR
IS
T 2 113.08 954.61 27.93 540.74
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Culs ol . " " "
Copping 5 12.58 673.06 1847.56 2515.23 19532.6
system
s 10 24.42 270.94 101.99 849.65
Error
opd
e 25.94 21.9 15.9 18.94
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CV (%)
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*and **: Significant at 5 and 1% probability levels, respectively.
AR: Amaranthus retondus; EC: Echinocloa cuss-gali; PO: Portulaca oleraceae; SN: Solanum nigrum;
XS: Xanthium strumarium
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Table 8- Effect of copping system on the composition of weed species (g.m™)

CudlS

. o9 gl By g0 4,5 Spab
Copping AR EC PO SN
system

M 25147 90.59° 100.7° 53.47°
T 133.4° 93.9° 88.73° 37.98"
T, 137.0° 47.28° 50.6° 33.82%
T, 88.37 40.11° 59.72" 21.89"
T, 61.72° 26.64° 46.99" 20.32"
cp 251.6° 82.6° 1007 55.28"
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* Means with similar letters in each column have not significant different based on Duncans' test.
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M;: Sole maize; T,: Additive intercropping series of maize (100%) and cowpea (25%); T,: Additive intercropping series of maize
(100%) and cowpea (50%); Ts: Additive intercropping series of maize (100%) and cowpea (75%) and T,: Additive intercropping
series of maize (100%) and cowpea (100%) and CP: Sole cowpea
AR: Amaranthus retondus; EC: Echinocloa cuss-gali; PO: Portulaca oleraceae; SN: Solanum nigrum;

XS: Xanthium strumarium
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Introduction

Weeds are main factors reducing crops yield, especially under organic farming conditions (). It has been
reported that weed populations are more in organic farming compared to conventional cropping systems,
resulting in more reduction of growth and yield. Although the chemical control is a fast and effective way for
controlling weed populations, some negative impacts of the recent weed management on public health and the
natural environment, increased the concerns of using weed chemical compositions. Thus, non-chemical weed
control is in high importance. Intercropping, an agronomical operation in which two or more crops are grown
simultaneously in the same field, is one of the most important methods for increasing biodiversity in agricultural
ecosystems (Amosse et al., 2013; Rostami et al., 2009; Yuan-Quan et al., 2012). Therefore, the current research
was aimed to evaluate the possible non chemical controlling of weeds in a maize-cowpea intercropping system.

Materials and methods

A field experiment was conducted in the north of Khuzestan during the growing season 2013-2014. The
experiment was based on a randomized complete block design with three replications. Maize and cowpea were
planted in two sole crop systems and four intercropping systems based on an additive series, including T;:100
percent maize+25 percent cowpea, T,: 100 percent maize+50 percent cowpea, T3: 100 percent maize+75 percent
cowpea and T4 100 percent maize+100 percent cowpea. No chemical materials (fertilizer and pesticide) were
used during growing season. Environmental usage by intercropping patterns was evaluated by measuring
photosynthetically active radiations (PAR) (mean of five points in each plot, selected randomly) and soil
moisture content at three stages. At harvest time, all plants of each plot were harvested and grouped and weighed
according to their species type. Complementary effect of intercropping in using environmental resources was
calculated using relative yield total (RYT) index. Weed smothering efficiency (WSE) was used to evaluate the
effect of intercropping on reducing weeds the dry weight.

Results and discussion

Results indicated that soil moisture content, PAR interception and soil temperature were affected by cropping
patterns. The lowest and highest values of soil temperatures were observed in intercropping and sole crop
systems, respectively. Intercropping systems exploited soil water more than sole crops. PAR interception was
higher in intercropping compared to sole cropping. However, sole cowpea showed lower PAR interception
compared to maize sole crop. Relative yield total (RYT) index was more than unity in all intercropping systems.
Weed smothering efficiency (WSE) showed that dry weight of weeds was reduced by 21-26 and 28-42
percentages in intercropping systems compared to sole maize and sole cowpea cropping systems, respectively.
The growth of weeds (in terms of total dry weight) in intercropping systems were reduced in which from five
recorded weed species, the dry weight of them, including amaranth (Amaranthus retondus L.), pigweed
(Echinocloa cruss-gali L.), purslane (Portulaca oleraceae L.) and Halikakabon (Solanum nigrum L.) decreased
in intercropping compared to sole cropping systems. Intercropping components showed a complementary
relation in consuming environmental resources including soil moisture and PAR. Since the soil temperature was
lower in intercropping compared to sole cropping, lower soil moisture in intercropping cannot be resulted from
higher evaporation in intercropping, but also the widespread root system in intercropping resulted in higher
efficiency in soil moisture consuming. Relative yield total more than unity, showing the advantages of
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intercropping in environmental resources consumption. Soil covering and higher biodiversity are two main
factors reducing weeds growth in intercropping because the two recent factors lower PAR availability for weeds
which can reduce weed. The current research, taller maize absorbed incoming PAR and shorter cowpea
intercepted PAR at ground surface, resulting in lower PAR for weeds. Higher plant populations in intercropping
have been reported as a main factor for reducing environmental resources availability for weeds reducing their
growth.

Conclusion

The Relative yield total was more than unity, indicating the complementarity of maize and cowpea in
intercropping systems for environmental resources consumption which was resulted in lower weeds growth.
Thus, intercropping can be used as a non-chemical method for weeds control.

Keywords: Density, Environmental resource consumption, Relative yield total, Sole cropping, Weeds
smothering efficiency
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