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4- Competitive ratio (CR)

5- Actual yield loss (AYL)
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7- Equivalent yield (EY)

8- System productivity index (SPI)
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1- Land equivalent ratio (LER)
2- Relative crowding coefficient (RCC)

3- Aggressivity (A)
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Table 2- Competition indices in intercropping

Index

adlzo
Equation

005 Sl S
Land equivalent ratio

LER= (Yab / Yaa) + (Yba / Ybb)

A olS (lp o515 (ool oy
Relative crowding coefficient for a

K=K, x K,
Ka = (Yarx*Zpa)((Yaa~Yan)(Zan))

A olS oy cudle
Dominance for a

A= (Yab/Yaa X Zab) - (Yba [ Ypp X Zba)

a L) Cuns
Competitive ratio for a
b ) o
Competitive ratio for b

CR; = (LERa/ LERy) % (Zya ! Zap)
CRp = (LERy, / LER,) (Zay / Zpa)

8 olS (glp (adly 5 Slas (gaiadgw b ialS
Reduction or advantage of actual yield for a

AYL = AYL, + AYL,
AYLa = ((Yab / Zab) / (Yaa / Zaa)) -1

a olnf LS‘)J ]o9l.>m cuis d.\l.n.)?w
Intercropping benefits for a

1A= 1A, + 1A,
IA, = AYL, X P,

b ols Joleo 3,Sdes
Equivalent yield for b

EYb = Yb + Yaa X (Pa / Pb)

ot (5290 et 02>
System productivity index

SPI=(S,/Sy) X Yy + Ya

bl cuiS > @ olS Cuns Zap
Z.»= Ratio of plant a in intercropping
bglso cuiS 3 D olS s Zpy
Z,,= Ratio of plant b in intercropping
oA S A elS s Zgy
Z.,= Ratio of plant a in sole cropping
B S b olS cans i Zpp
Zyn= Ratio of plant b in sole cropping
8 olS Joame b (P,
P,= Price of plant b
oAl cus Aol lwgie 3 Sles ISy
S,= Average yield of plant a in sole cropping
bglsee cuiS )3 8 olS lawgio 3,5las 1Y,
Y,= Yield of plant a in intercropping

bglsee cuiS )3 @ oLS 5,Slas Yy
Y,= Yield of plant a in intercropping
oA cus paels 5 Slee Yy
Yaa= Yield of plant a in sole cropping
bgle oS 3 D olS 5> o Ypa
Y= Yield of plant b in intercropping
0B S b elS 5 Shee Y
Y= Yield of plant b in intercropping
b o[; J}.@D@ s_AmB :Pb
P,=Price of plant a
LA S D elS g 3 Sles 1S
Sp= Average yield of plant b in sole cropping
bglsee S 1 D olS huwgio 3,Sles 1Yy
Y= Yield of plant b in intercropping
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Table 3- Analysis of variance (mean of squares) of yield and pea equivalent yield under planting patterns with
lettuce and nitrogens
[SHPOVE 35 W9 o3l an 43 5, 8 5954 Jalro 3,Sles
S.0.vV df Yield Equivalent yield of pea
Sl 2 50666441 7275722
Replication
<3l o8] 8 2156575662" 117329308
Planting pattern (P)
039 2 421899496™ 107125444™
Nitrogen (N)
dlS oS X g 16 4613909™ 819401"
P xN
(k> 52 24429175 4371954
Error
(o) s o2 - 11.89 11.16
C.V (%)
oy Sy gy Jletl g 2 ot 5 )b stne Sglis ds2g pae gl g
" *and **: Non significant, significant at 5 and 1% probability levels, respectively.
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Table 4- Mean comparison for yield and pea equivalent yield under planting patterns with Lettuce
3 Slos
= LS )3 0,5 S5 49 3955 Jolao
olin 15 0y55kS) (e, _P;91¢5)_§~’)5 955 J l)ilo‘
) Equivalent yield of pea (kg.ha™)
Traits (b
cwils 69§" ) ;95;3
Planting pattern Yield - »E g
(kg.ha™) s Lettuce Total
Pea
(8 2958 palls i 11759 11759 ; 11759
Sole cropping of pea
0 + &4 2 0
U B3+ (55,8 o5 6T 33224 8092 8377 16469
67% pea + 33% lettuce
0 + 3 s 0
5 50 5.5 595 50 41063 6697 11456 18153
50% pea + 50% lettuce
0 + &3 2 0
I8 BT + (55,8 255 33 48048 4952 14365 19317
33%pea + 67% lettuce
0 + 5.3 2 0
s a3+ 558 25 100 32054 10282 728 17540
100% pea + 33% lettuce
0 + 53 s 0
kS o0+ 558 555 100 38654 9073 9860 18933
100% pea + 50% lettuce
0 + 254 s+ 0)
2l 6T+ 55 59 100 46198 8002 12732 20734
100% pea + 67% lettuce
0 + 5.3 Y
ol HLO0H (555 595 100 61565 6956 18203 25159
100% pea+100% lettuce
el ‘)_AB s 61473 - 20491 20491
Sole cropping of lettuce
LSD (5%) 4675 - - 1978
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Table 5- The mean comparisons for effect of nitrogen on total yield and equivalent pea yield

Olow
Traits J5 o Slos SN 483959 Jolre 3, Sles
D (HUS2 )3 055 5LS) (HUs2 y3 0,5 5kS)
oI Total yield Equivalent yield of pea
(LU ;3 0,5 9k5) (kg.ha™) (kg.ha™)
Nitrogen (kg. ha™)
0 37432 16689
25 41935 18828
50 45311 20669
LSD (5%) 2699 1142

23L o LSD g0l ol duo > ety Jloiol prdaw 53 I dme 3] osimd (L5 (g o 53 dbliie pué g o™
*Different alphabet in each column indicate significant difference at p<0.05 based on LSD.
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Table 6- Comparison of land equivalent ratio, relative crowding coefficient and aggressivity of pea and lettuce under
different intercropping arrangements with pea
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100% pea + 67% lettuce
0 + &4 2 0
5215 100 + 55 5 2555 %100 0.59 0.89 1.48 1.46 805 1175  0.59 -0.59
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Table 7- Comparison of competitive ratio, actual yield loss, intercropping advantage and system productivity index pea and lettuce
under different intercropping arrangements
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Introduction
Intercropping, the agricultural practice of cultivating two or more crops in the same space at the same time, is
an old and commonly used cropping practice which aims to match efficiently crop demands to the available
growth resources. Intercropping of chickpea with linseed reduced the chickpea yield by 60.3%, although linseed
occupied only 33% of the total area. The loss of chickpea yield was compensated by the additional yield of
linseed, and thus the system productivity of chickpea + linseed intercropping was increased by 43.4% compared
to the sole chickpea. Of this increase in system productivity, 65.3 and 34.7% were contributed by higher seed
yield and higher minimum support prices of linseed, respectively, as compared to chickpea. The objectives of the
present study were to study the competition indices of Pea and Lettuce intercropping, such as land equivalent
ratio, relative crowding coefficient, aggressivity, pea equivalent yield and effects of nitrogen and different
intercropping arrangements on the yield of sole pea, sole lettuce and intercropping yield of two plants.
Materials and Methods
In order to study the effect of planting pattern and nitrogen application on yield and competitive indicators of
pea and lettuce, a factorial experiment based on Randomized Complete Block Design was conducted with three
replications at research farm of Gonbad Kavous University during the growing season of 2014-2015. The
treatments of the planting pattern were included 9 levels of sole pea, 67% pea + 33% lettuce, 50% pea + 50%
lettuce, 33% pea + 67% lettuce, 100% pea + 33% lettuce, 100% pea + 50 % lettuce, 100% pea + 67% lettuce,
100% pea + 100% lettuce and sole Iettuce and the nitrogen factor was included three levels of non- appllcatlon
and appllcatlon of 25 and 50 kg N.ha™. Row spacing was 30cm. Density of pea and lettuce was 33.3 and 16.7
plants.m’, respectively.
Results and Discussion
The results showed that the effect of planting pattern and nitrogen application on the yield was significant on
the confidence level of 99% Additive treatment of 100% lettuce + 100% pea and lettuce sole cropplng with
61565 and 61473 kg.ha™ were produced the maximum yields and pea sole cropping with 11759 kg. ha™* produced
the minimum yield. Total yield was increased with increasing nitrogen fertilizer application. The maximum and
minimum equivalent yield was achieved in additive treatment of 100% lettuce + 100% pea and sole cropping of
pea, respectively. The most and the least pea equivalent yield were obtained from treatments of 50 kg
nitrogen/ha and non-application of nitrogen with 20669 and 16689 kg. ha, respectively. Land equivalent ratio in
intercropping treatments was greater than sole cropping. The maximum land equivalent ratio with 1.48 belonged
to additive intercropping of 100% pea + 100% lettuce. Therefore, intercropping of pea and lettuce, especially in
additive series was appropriate. Relative crowding coefficient in all traits was more than 1. Aggressivity index
showed that pea in additive treatments and replacement of 33% lettuce instead of pea was the dominant plant.
Increasing of actual yield was observed in all treatments, especially in additive series. Intercropping advantage
and system productivity index in all treatments of additive and replacement treatments was greater than 1,
therefore Intercropping had sufficient economic benefits in this mixture.
Conclusion
Of the two plants of pea and lettuce, lettuce produced more yield than pea in all treatments. Additive
treatment of 100% lettuce to pea and Iettuce sole crop with 61565 and 61473 kg.ha™ produced the maximum
yield and pea sole crop with 11759 kg.ha™ produced the minimum total yield. With increasing of nitrogen
fertilizer consumption, yield was increased. According to the results, it seems that obtaining the maximum yield
in the intercropping system required increasing plant density.
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