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Table 2- Competition indices in intercropping
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Table 3- Analysis of variance (mean square) of planting pattern and nitrogen on wheat yield, chickpea yield and wheat
equivalent yield
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Table 4- Effect of planting pattern and nitrogen on wheat yield (kg.ha™)
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W": Sole cropping wheat W,C,: Two rows of wheat with one row of chickpea
W,C,: One row of wheat with two rows of chickpea
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Different alphabet indicate significant difference at p<0.05 based on LSD.
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Table 5- Interaction of planting patternxnitrogen on chickpea yield (kg.ha™)
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Nitrogen (kg.ha®)

0 25 50 75 100
Cuils’ 551
Planting pattern
C 1483°  1810° 2212  2424° 1821°
W,C, 539.8%  619.1¢  555¢  451.1% 317.2°
W,C, 156.7%  193.6® 153.1" 119.2% 90.518
LSD 5% 225
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C: Sole cropping of chickpea ~W;C,: One row of wheat with two rows of chickpea
W,C;: Two rows of wheat with one row of chickpea
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Different alphabet indicate significant difference at p<0.05 based on LSD.
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Table 6- Interaction of planting patternxnitrogen on wheat equivalent yield (kg.ha™)
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C: Sole cropping chickpea W,C,: One row of wheat with two rows of chickpea
W,C;: Two rows of wheat with one row of chickpea W: Sole cropping wheat
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Table 7- Effect of planting pattern on wheat, chickpea and total land equivalent ratio and relative crowding coefficient
Cuils’ 591 (LER) g0 2l 52 S (K) 0515 (ool 35
Planting pattern Land equivalent ratio Relative crowding coefficient
pNS Fhisgs S eaS (Sljags S
Wheat Chickpea Total Wheat Chickpea Total

W,C, 0.79 0.08 0.87 1.93 0.15 0.30
W,C, 0.46 0.25 0.71 1.73 0.17 0.29

=105 2955 Cndy 50 9 pAS iyd) G bglbe culS WG, el)5 2955 candy K g paiS iy 90 bglbe cuss WG
W,C;: Two rows of wheat with one row of chickpea W,C,: One row of wheat with two rows of chickpea

395 g S bgldto CuiS (gkodgmw g 2Blg 3 Slos WidlS ( Ul Comd cCudle ad Ll o CuilS 6951 S1-A Jgus
Table 8- Effect of planting pattern on wheat and chickpea aggressivity, competitive ratio, actual yield loss and intercropping

advantage
) . (CR) (4, (1A) byka CuiS giad
Cusls (A) cde Laslis A (AYL) 815 5 Slos ials Seodg
. -, Competitive ratio . Intercropping advantage
planting Aggressivity (A) (CR) Actual yield loss (AYL) (IA)
pattern
XV ] XV 3954 PRV 3959 Js XV 3954
Whea <=3 Whea <=); Whea <=y; Whea <=l;
> * > Total * Total
t Chickpea t Chickpea t Chickpea t Chickpea
W,C,” 0.97 -0.97 5.43 0.18 0.19 -0.78 -0.59 64.7 -702.4 -637.7
W,C, 1.01 -1.01 3.64 0.27 0.39 -0.62 -0.23 131.5 -556.2 -424.7

=3 3656 Gy 93 5 pliS iy Sy bglss cutS TWICy sl)) 3956 Gy Sy g paiS Cind) 93 bgle cuzs ' WHC)
W,C;": Two rows of wheat with one row of chickpea W;C,: One row of wheat with two rows of chickpea
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3ySlas alS & orio 55 5 5 ool b oty bsbie i
A5 oS s9 g (ejpldls (HBly 0Sdes (I3l g 4ty (Bl
ol 3Skes alS ol ay (55, 14655 o 4, o
Sl 4 s 5 L gl 3 4y Bl 3, Sls ials 05
Sy iy g b Blol )3 o] plim 395 (ojlilasles
23,5 odalie adli () ) b ibgliue CulS gaiedgw
L JS tiongw Sials el ol)5 2550 5 paiS bl cuss oS
Uil el cpl cde 100,85 puS eolail saiedgw ]38l 2924
pis 5 ol ol e 3,Shas s &0 (5 3956 (satenges
baidl (aedg cp )5 i (A Jgiz) 39 pAS Lawgs (e
iy Ko byl cutS o)l 4 S 4 ()5 3956 g pAS
2l 315 00T o WO L elyj 5555 ) 50 5 paiS
Lol cuis’ y» (Yilmaz et al, 2008) -, Ka2 5 sloky o)y
ciS ,> (Dhima et al., 2007) Lowad (wsyy 55 g bug 5 @)
Vicia sativa ) il L ¢> 4 (Avena sativa L.) 8Yg bglbxe

Dy Cute de (g ke poS) 0 asls opl 56 (L.

S 5 4o

S 53 (g p)S oS VO Bz b paiS el i
5 Slos JiShas 0, S 0 g bayle plo 4 Cud (gollas 5,Slos
AL S jles a byye paiS Jolae 3)Skes g (215 3950
oS paiS oS oy ol culs)y sloyad s (wyp e sy 2950
3950 5 pasS byl ciS g slio oS ely; 2950 5 e
A baloee CulS gaiedgw g (Blg 3, Sles ialS el o)

POl (15 2956 5 paS (B s (2 3 HBy Comnd
&y 2 Al (1)) 2958 4 Cud pAS iy (B (Ul
oyl (e yud LA Jhdl (pimen g pAS puin )]
G ol 2 o b glio a3 9 (1) 9956 Lignds 3
=) 9958 iy S g paS ) 95 bl i Jla
(A Jga) 392 (el 2958 Cd) 93 9 pAS cid) G I ik
o=l a8 wyp 5 (Banik et al, 2006) ) Sen 5 SGL
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Introduction

The practice of growing two or more crops simultaneously in the same field is called intercropping and it is a
common feature in traditional farming of small landholders. It provides farmers with a variety of returns from
land and labour, often increases the efficiency with which scarce resources are used and reduces the failure risk
of a single crop that is susceptible to environmental and economic fluctuation. The most common advantage of
intercropping is the production of greater yield on a given piece of land by making more efficient use of the
available growth resources using a mixture of crops of different rooting ability, canopy structure, height, and
nutrient requirements based on the complementary utilization of growth resources by the component crops.
Moreover, intercropping improves soil fertility through biological nitrogen fixation with the use of legumes,
increases soil conservation through greater ground cover than sole cropping, and provides better lodging
resistance for crops susceptible to lodging than when grown in monoculture. Careful planning is required when
selecting the component crops of a mixture, taking into account the environmental conditions of an area and the
available crops or varieties. A number of indices such as land equivalent ratio (LER), relative crowding
coefficient (RCC), aggressivity (A), competitive ratio (CR), actual yield loss (AYL), and intercropping
advantage (IA) have been proposed to describe competition within, economic advantages and equivalent yield of
intercropping systems (Agegnehu et al., 2006; Banik et al., 2006; Dhima et al., 2007). The objective of this study
was to determine the best treatment of sole or intercropping of wheat and chickpea and evaluation of competition
indices in intercropping under nitrogen consumption.

Materials and methods

In order to investigate the competition indices of intercropping of wheat and chickpea under nitrogen effect,
an experiment was arranged as factorial based on Randomized Complete Block Design with three replications
during 2009-2010 in Gonbad Kavous University farm. Planting patterns factor included four levels of sole
cropping of wheat (W), two rows of wheat with one row of chickpea (W,C,), one row of wheat with two rows of
chickpea (W,C,) and sole cropping of chickpea (C) and nitrogen application consisted of four levels of 0, 25, 50,
75 and 100 kgy ha™. Each plot had 5 rows and the rows distance was kept 25 cm in all the treatments. Sowing
date was 19th December 2009 and plants harvested at 25™ May 2010. Eventually, seed yield and indices of land
equivalent ratio, relative crowding coefficient, aggressivity, competitive ratio, actual yield loss, intercropping
advantage and barley equivalent yield were computed. Analysis of variance was performed using SAS Software

(Ver. 9.1.3) and treatment mean differences were separated by the least significant difference (LSD) test at the
0.05 probability level.

Results and discussion

The results showed that the highest grain yield and wheat equivalent yield was obtained from sole cropping
of wheat. In the intercropping of two rows of wheat with one row of chickpea and one row of wheat with two
rows of chickpea land equivalent ratio was 0.87 and 0.71 ,respectively, that was less than sole cropping of wheat
and chickpea. This means that intercropping requires 13% to 29% more land than the sole crop to produce equal
yieldswhich indicating greater land-use efficiency of sole crops than intercrops. relative crowding coefficient of
wheat in two rows of wheat with one row of chickpea and one row of wheat with two rows of chickpea was 1.93
and 1.73 and of chickpea was 0.15 and 0.17, respectively. The Aggressivity parameter indicated a tendency for
wheat to dominate chickpea in both intercropping. Competitive Ratio in two rows of wheat with one row of
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chickpea was greater than one row of wheat with two rows of chickpea. Actual yield loss and intercropping
advantage in wheat was positive and in chickpea was negative. Intercropping of wheat and chickpea decreased
actual yield loss and intercropping advantage. The present study concludes that intercropping of wheat with
chickpea in different planting patterns affected seed yield, competition between the two species and economics
of the planting patterns as compared to solitary cropping of the same species.

Conclusion

Results of this study illustrated that intercropping of wheat and chickpea was not suitable system.
Intercropping indices such as Land Equivalent Ratio, Aggressivity, Competitive Ratio and Intercropping
Advantage indicated that wheat crop was the dominant species in two intercropping treatments.

Keywords: Aggressivity, Competitive ratio, Intercropping, Land equivalent ratio, Seed yield
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