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Table 1- Physicochemical characters of soil sample
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different patterns of row intercropping
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Figure 1- M ean comparison of economical yield of wheat in different patter nsof row intercropping based on Duncan's
multiplerangetest at level 5%
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Figure 2- M ean comparison of biological yield of wheat in different patternsof row intercropping based on Duncan's
multiplerangetest at level 5%
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Figure 3- M ean comparison of economical yield of canolain different patterns of row intercropping based on Duncan's
multiplerangetest at level 5%
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Figure 4- M ean comparison of biological yield of canolain different patterns of row intercropping based on Duncan's
multiplerangetest at level 5%
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Table 2- Results of mean comparison of land equivalent ratio in row intercropping of wheat and canola
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Numbers followed by the same letters are not significantly different based on Duncan's multiple range test (P<0.05)
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Table 3- Mean comparison of Physiological efficiency, absor ption efficiency and nitrogen use efficiency of wheat in the
inter cropping
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Numbers followed by the same letters are not significantly different based on Duncan's multiple range test (P<0.05)
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Table 4- Mean comparison of Physiological efficiency, absor ption efficiency and phosphor us use efficiency of wheat in the
inter cropping
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Phosphorus physiological efficiency Phosphor us absor ption Phosphor us use efficiency
(kg.kgh efficiency (%) (ka.kgh)
sl A 23.98 bc 26.28d 2382a
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Alvand- Ocapy 96le 2459 f 21.33 cd
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11
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Numbers followed by the same letters are not significantly different based on Duncan's multiple range test (P<0.05)
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Table 5- Mean comparison of Physiological efficiency, absor ption efficiency and nitrogen use efficiency of canolain the
inter cropping

Nitrogen  cyj595w
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- . . ] 1,5
Ssiede b ], is o, a0 s
Treatments ) _“”]9_”‘3 “’i_’_ 1 . e _“?! ? .. Nitrogen use efficiency
Nitrogen physiological efficiency (kg.kg™)  Nitrogen absor ption efficiency (%) (kg.kgh)
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Numbers followed by the same |etters are not significantly different based on Duncan's multiple range test (P<0.05)
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Table 6- Mean comparison of Physiological efficiency, absor ption efficiency and Phosphor us use efficiency of canolain the
inter cropping

.
Phosphorus
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(kg.kg™)

) o2 2.43d
Ocapy
(1) 51—
Alvand- Ocapy 3.31 bed
(1)
(V%) 51—
Alvand- Ocapy 3.94 bed
(2:2)
(¥¥) L1 -wgl
Alvand- Ocapy 4.19 bed
(3:3)
(1:1) pléy; —gl
Alvand- Zarfam 3.11cd
(1)
(V:¥) pl8y5-)
Alvand- Zarfam 3.54 bed
(2:2)
(¥:7) 65—l
Alvand- Zarfam 4.58 bed
(3:3)
P ol 9562
Zarfam
(1) S —dls
Falat- Ocapy (1:1)
(Y¥) ST
Falat- Ocapy (2:2)
(F) 1S
Falat- Ocapy (3:3)
(\ :) ) Plﬁ»’—ﬁ:)’{é
Falat- Zarfam 5.95 bc
(1)
(V:y) pb3y—cMe
Falat- Zarfam 11.08 a
(2:2)
(V) pb3,—cMe
Falat- Zarfam 4.53 bed
(3:3)

6.28b

4.65 bed

4.18 bed

19.85a

17.63 bed

17.83 bed

18.30 bed

17.85 bed

15.93 ef

18.25 bed

17.00 de

16.97 def

18.46 abc

18.65 ab

17.81 bed

15.55f

17.07 cde

13.45a

1252 h

12.78 f

12.94 de

12.60g

12.97d

13.31b

12.76 f
12.77 f
13.19¢c

12.87 e

13.01d

12.39i

12.89 f

23l e (Sl (slasels aix 9031 b (P<O.05) s ixe M) (gl gy 5> Syt by > |y dlael

Numbers followed by the same letters are not significantly different based on Duncan's multiple range test (P<0.05)
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Introduction

Intercropping is one of the most effective approaches for developing sustainable agriculture which causes
control of soil erosion, decreasing usage of agrochemicals, increasing biodiversity, yield in area unit, quantity
and quality of the product and it finally makes stability in agronomical ecosystems. Many researchers consider
the multiple cropping as the most important factor for increasing the diversity of cultures in agricultural
ecosystems. Increasing crop diversity through intercropping can be effective to improve the ecological functions
and ecosystem services.

The aim of this study was to determine the best pattern of wheat and canola intercropping based on yield and
nutrition use efficiency.

Materialsand M ethods

In order to study the effects of intercropping on yield and nitrogen and phosphorus use efficiency, a field
experiment was conducted as randomized complete block design (RCBD) at Agricultural Research Station,
Ferdowsi University of Mashhad, Iran, during 2012-2013 growing season. Experimental treatments were
included planting patterns of wheat (Alvand and Falat cultivars) and canola (Ocapy and Zarfam cultivars)
intercropzpi ng with ratios of 1:1, 2:2, 3:3 and sole cropping of them with three replications. The size of each plot
was 6 m“ and distance between plots and blocks were 0.5 and 1 m, respectively. Planting of wheat and canola
cultivars were done with densities of 320 and 80 plant per m?, respectively, at the same time.

Nitrogen content of plant was determined by microkejeldal machine and wet digestion method. Phosphorus
content was measured by spectrophotometer machine and Olsen method. Land equivalent ratio (LER) was used
to evaluate the advantage of the intercropping. Analysis of variance was done with SAS ver 9.1 software and
means were compared with Duncan’s test at the 5% level of probability.

Results and Discussion

The results showed that the highest economical yield was obtained from sole cropping of Alvand (4199.77 kg
ha'). Treatment of Alvand-Ocapy intercropping (3:3) had the highest economical yield within different patterns
of intercropping. The highest and lowest biological yield of wheat were revealed from sole cropping of Alvand
and Falat-Zarfam intercropping (2:2), respectively. The sole cropping of Ocapy and Falat-Zarfam intercropping
(2:2) had the highest (4034.54 kg ha) and lowest (1691.98 kg ha') economical yield of canola. The highest and
lowest amounts of canola biological yield were obtained from sole cropping of Ocapy and Falat-Zarfam
intercropping (2:2), respectively. Land equivaent ratio (LER) in all different patterns of intercropping was more
than one which shows advantage of the intercropping. The highest LER was obtained from Alvand-Ocapy
intercropping (3:3). The highest nitrogen and phosphorus physiological efficiency were observed in sole
cropping of Falat cultivar (wheat) and in the case of canola was obtained from Falat-Zarfam intercropping (2:2).
The sole cropping of Alvand and Alvand-Ocapy intercropping (3:3) had the highest use efficiency of nitrogen
and phosphorus, respectively. The highest amount of nitrogen and phosphorus uptake was obtained from
Alvand- Ocapy intercropping (3:3) and sole cropping of Ocapy (respectively, for wheat and canole).
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Conclusions
The results of this study indicated that treatment of Alvand- Ocapy intercrroping (3:3) had the highest
economical yield, land equivalent ratio and also the highest amount of nitrogen and phosphorus uptake. This
planting pattern can be suggested to obtain proper yield of wheat and canola as well as appropriate amount of
nitrogen and phosphorus uptake.
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