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Figure 1- Ambrothermic diagram (Walter and Gusen methods, P=2T) in 2010-
2011 (a) and 2011-2012 (b) at Research Station of Agriculture Faculty of Tabriz
University
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Table 1- Combined analysis of variance (in 2 years) for yield components, seed yield and biological yield of oilseed rape

(MS) iz yo (ruSileo
a2, . ) . . 30 &ild olasy aslg 4o ails o Slos T alg 5o &ils o Slos 30 S elgm o Slos
G ole g gt Jgb 0% OeoeS Sl . @l 5158 039 . . . el ails
e =B Silique ag o8> 1000 seeds il byl bl g 221y R
SO0V 3 - X Seeds per ; Seed yield per Seed yield per Biological yield per ~ Harvest index
9 length Silique per plant o weight L YIS : ! Jeal Y
silique occupied unitarea intercropped unitarea  occupied unit area
Lo
j 1 1.006* 4033 121 5.18%* 3646.87 4788 54508.40* 27.63*
ear
RS
Replication (Year) 4 0.125 507.18** 16.28 0.21 7409.28* 717.27 36954.28* 13.50
eplication (Year
c ing Svst 3 0.312* 544.78** 36.38 0.37* 15782.14** 93756.27** 87477.39** 8.91
ropping System
E :Sls 1 0.05 50.10 7.57 0.35 6024.92 1384.60* 60973.62* 7.22
ertilizer
s
éi;; Sys xFert'i'I 3 0.08 105.02 10.01 0.33 214.87 376.21 2402.57 6.78
YearXCr(;p XS;/JS 3 0.04 283.08 32.56 0.01 1550.27 341.58 11465.17 3.29
565 x Jlw
YearxFertl 1 0.001 11.62 20.71 0.07 315.13 163.76 510.58 12,54
earxFertil.
cis e
Y°’S 1 A °'S' XXFJ“ 0.01 79.72 3.68 0.30 300.21 116.41 2163.23 1.83
earx Crop. Sys.xFertil.
ool
£ 28 0.084 100.21 16.65 0.12 2025.54 338.75 11280.69 4.31
rror
TR e 3.94 22.46 15.67 9.07 14.42 14.42 13.28 5.31

C.V. (%)

*and**: Statistically significant at p < 0.05 and p < 0.01, respectively.
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Table 2- Mean comparison for silique length, yield components, seed yield and biological yield per
occupied unit area and harvest index of oilseed rape in two growing seasons
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Year Silique length (cm) o> 1000 seeds iological vi i
q g Seeds per silique weight (g) Biological yield per occupied Harvest
unit area (g.m?) index
2010-2011 7.522 26.18 3.60° 833.072 38.28°
2011-2012 7.23 25.87 4.19% 765.67° 39.8%

il e 70 Jloiml mhaws 5o S5l (05T Lelal o lo ime B ssas Lis gty 50 Sglitte By >
Different letter (s) in each column indicates significant difference at p < 0.05 according to Dancan'’s test.
*non-significant o Sre i

S calizs b pis j 1515 il o Shoe (sli2l g (e y55 Jsb (eSle alie =Y Jgur
Table 3- Mean comparison for silique length and yield components of oilseed rape at various cropping

systems
S iamms Ows Jsb g 30 (e y95 Olax * ez y9B 50 &l olus als 32 ¢y39
Cropping system Silique length (cm) Silique per plant Seeds per silique 1000 seeds weight (g)
A, 7.16° 34.82° 24.62 3.84%
A, 7.54° 46.722 28.55 3.76"
As 7.38% 50.36% 25.69 4.12%
A, 7.43° 46.312 25.23 3.72°

S Ar o 15 s, F g paiS s VY Cans b o)l bgliee et AL B3I s, T g paS (s, A Cans b )l bgliee coiS AL IS s coss A,
TS @0, 0 5 pasS o)1 F e b sl bgls
Ay: monoculture of oilseed rape, A,: strip intercropping of wheat-oilseed rape with 8 rows of wheat and 3 rows of oilseed

rape, As: strip intercropping with 12 rows of wheat and 4 rows of oilseed rape and A,: strip intercropping with 16 rows of
wheat and 5 rows of oilseed rape.

il o 70 Jleil mhaws 50 oSSl (03] Lolal o e WS eaims Lis gt y2 50 Sglite g >
Different letter (s) in each column indicates significant difference at p < 0.05 according to Dancan'’s test.

6995 Jlos il o IS gl mlaw axly 5o ails o Shoe 5 (JUll mhans wxly )0 (Sojelsm 0 Shos 2k ailie -F Jgu
Table 4- Mean comparison for biological yield of oilseed rape per occupied unit area and seed yield
per intercropped unit area under fertilizer treatment

25 balso zdaw axly 40 4ils o ,Slos Sl s axlg 30 S 5o gu & ySlos
Fertilizer Seed yield per intercropped unit are (g.m™) Biological yield per occupied unit area (g.m™)

B, 132.93% 835.012

B, 122.19° 763.73"

(S5 gm 095+ olawd 355 /0By 5 Slewis 055 /N -+ By
B;: 100% chemical fertilizer and B,: 50% chemical + biological fertilizer.
Wil oo 20 Lozl o 50 (SOl ge3l olaol y lo pime NS snimolis g oy Dglite g >
Different letter (s) in each column indicates significant difference at p < 0.05 according to Dancan’s test.
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Figure 2- Seed yield of oilseed rape per occupied unit area at various cropping systems
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Figure 3- Seed yield of oilseed rape per intercropped unit area at various cropping systems
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Figure 4- Biological yield of oilseed rape per occupied unit area at various cropping systems

Ar g 5 o, F g paiS s )Y Cand b s)lg bglste catS Ap IS s, ¥ g paiS cud, A Cos b ()l bglsre ot Ay I3l alls cuns A,
TS 3, 0 9 pasS 3,1 F S b )l bgline ot
Ay monoculture of oilseed rape, A: strip intercropping of wheat-oilseed rape with 8 rows of wheat and 3 rows of
oilseed rape, As: strip intercropping with 12 rows of wheat and 4 rows of oilseed rape and A,: strip intercropping with
16 rows of wheat and 5 rows of oilseed rape.
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Different letter (s) in each column indicates significant difference at p < 0.05 according to Dancan’s test.


www.SID.ir

PV VPAY (i «FVF o Lo piiid alo o oly5 LS 655)ss 503551 oyl - sole i3 I

References oo liiw! 5 590 asbio

. Abdulahi, A. 2012. Evaluation of wheat-chickpea intercrops as influenced by nitrogen
management and weed management. Ph.D. Thesis, Ecophysiology Department, Faculty
of Agriculture, University of Tabriz. (In Persian).

- Addo-Quay, A.A., RW. Danniels, and D.H. Scarisbrick. 1985. The influence of
paclobutrazol on the distribution of **C-labelled assimilates fixed at anthesis in oilseed
rape (Brassica napus L.). J. Agric. Sci. Camb. 105: 365-373.

- Ali, Z., M. Asghar Malik, and M. Akhtar Cheema. 2000. Studies on determining a
suitable canola-wheat intercropping pattern. Int. J. Agri. Biol. 2(1-2): 42-44.

- Ayisi, K.K., D.H. Putnam, C.P. Vance, M.P. Russelle, and -D.L. Allan. 1997. Strip
intercropping and nitrogen effects on seed, oil and protein yields of canola and soybean.
Agron. J. 89: 23-29.

- Banik, P., A. Midya, B.K. Sarkar, and S.S. Ghose. 2006. Wheat and chickpea intercropping
systems in an additive series experiment: Advantages and weed smothering. Eur. J.
Agron. 24(4): 325-332.

- Bedoussac, L., and E. Justes. 2011. A comparison of commonly used indices for evaluating
species interactions and intercrop efficiency: Application to durum wheat-winter pea
intercrops. Field Crop Res. 124 (1): 25-36.

- Chen, C., M. Westcott, K. Neill, D. Wichman, and M. Knox. 2004. Row
configuration and nitrogen application for barley-pea intercroppig in Montana.
Agron. J. 96: 1730-1738.

- Das, K., and B. Guha. 1996. Intercropping of rapeseed (Brassica campestris subsp. Oleifera
var. toria) with niger (Guizatia abyssinica) under rain-fed condition. Indian J. Agron.
41: 542-545.

- Emam, Y., and M. Niknezhad. 2004. Introduction to crop yield physiology. Second
printing. Shiraz University Press, p. 571. (In Persian).

. Esmaili, A., M.B. Hoseini, M. Mohammadi, and F.A. Hoseini khah. 2012. Evaluation of
grain yield, dry matter and some traits of the forage and silage quality in hay (Hordeum
vulgare) and annual spring barley (Medicago scutellata) intercropping. Seed and Plant
Production Journal. 2-28(3): 277-296. (In Persian).

. Fasihi, Kh., Z. Tahmasebi Sarvestani, M. Agha Alikhani, and A.M. Modarres Sanavi. 2006.
Effect of green manure on the yield of annual alfalfa and bio fertilizer on winter rainfed
wheat in llam. J. Agric. Sci. Nat. Res. 13:124-135. (In Persian).


www.SID.ir

LA 6l bglie cutS o LIS s o Shee sl 5 5 ,5hos ) —0lSon 5 555 e sl FFA

" He, H., L. Yang, L. Fan, L. Zhao, H. Wu, J. Yang, and C. Li. 2012. The effect of
intercropping of maize and soybean on microclimate. Int. Fed. Inform. Proc. V, IFIP
Adv. Inform. Commun. Technol. 369: 257-263.

. Hiltbrunner, J., M. Liedgens, L. Bloch, P. Stamp, and B. Streit. 2007. Legume cover crops
as living mulches for winter wheat: Components of biomass and the control of weeds.
Europ. J. Agron. 26(1): 21-29.

. Hummel, J.D., L.M. Dosdall, G.W. Clayton, K.N. Harker, and J.T. O’'Donovan. 2009.
Effects of canola-wheat inter crops on Delia spp. (Diptera; Anthomyiidae) oviposition,
larval feeding damage, and adult abundance. J. Econ. Entomol. 102(1): 219-228.

. Hummel, J.D., L.M. Dosdall, G.W. Clayton, T.K. Turkington, N.Z. Lupwayi, K.N. Harker,
and J.T. ODonovan. 2009. Canola-wheat intercrops for improved agronomic
performance and integrated pest management. Agron. J. 101(5): 1190-1197.

- Jahani, M., A. Koochaki, and M. Nasiri Mahallati. 2008. Evaluation of various Lentil and
Cumin intercropping composition in low input agricultural systems. Iranian Journal of
Field Crops Research. 6: 67-78. (In Persian).

. Jensen, C.R., V.O. Morgensen, and J.K. Fieldsend. 1996. Seed glucosinolate, oil and protein
contents of field grown oilseed rape (Brassica napus L.) effected by soil drying and
evaporative demand. Field Crop Res. 47: 93-105.

- Kapoor, R., B. Giri, and K.G. Mukerji. 2004. Improved growth and essential oil yield and
quality in foeniculum vulgare Mill. on mycorrhizal inoculation supplemented with P-
fertilizer. Bioresource Technol. 93: 307-311.

- Khan, R.U., A. Rashid, and M.S. Khan. 2009. Seed yield and monetary return of wheat crop
as affected by intercropping with canola (Brassica napus L.). J. Agric. Res. 47(2): 165-
170.

- Koochaki, A., S. Khorram Del, and F. Fallah Poor. 2010. Effect of wheat and oilseed rap
row intercropping on absorption and consumption of light. 1st Conference on
Sustainable Agriculture and Cleaner Product, 10-11 November, Isfahan Center for
Research of Agricultural Science and Natural Resourses, Isfahan. (In Persian).

. Li, L., F. Zhang, X.L. Li, P. Christie, J. Sun, S. Yang, and C. Tang. 2003. Interspecific
facilitation of nutrient uptake by intercropped maize and faba bean. Nutr. Cycl.
Agroecosys. 65 (1): 61-71.

- Madani, H., Gh. Naderi Booroojerdi, H. Aghajani, and A. Pazaki. 2010. Comparison of the
effects of chemical phosphorus fertilizers and phosphate solubilizing bacteria on grain
and biological yield and relative P content on winter oilseed rape. Journal of Agronomy
and Plant Breeding. 6(4): 93-104. (In Persian).


www.SID.ir

Ffq VPAY (i «FVF o Lo piiid alo o oly5 LS 655)ss 503551 oyl - sole i3 I

- Megawar, E.A., and S.A. Mahfouz. 2010. Response of canola (Brassica napus L.) to
biofertilizers under Egyptian condition in newly reclaimed soil. Int. J. Agric. Sci. 2: 12-
17.

- Mendham, N.L., P.A. Shipway, and R.K. Scott. 1981. The effects of delayed sowing and
weather on growth, development and yield of winter oil-seed rape (Brassica napus). J.
Agric. Sci. Camb. 96: 389-416.

- Musa, M., M.H. Leitch, F.U.H. Sahi, and M. Igbal. 2010. Spatial arrangement affects
growth characteristics of barley-pea intercrops. Int. J. Agric. Biol. 12(5): 685-690.

. Nielsen, D.C. 1996. Potential of canola as a dry land crop in northeastern Colordo. In: J.
Janik (ed.). Progress in new crops, ASHS Press, Alexandria. VA, pp. 281- 287.

. Rezaei Chiyaneh, E., A. Dabbagh Mohammadi Nassab, M.R. Shakiba, K. Ghassemi-
Golezani, and S. Aharizad. 2010. Evaluation of the received light and some
characteristics of canopy in monocropping and intercropping of faba bean (Vicia faba
L.) and corn (Zea mays L.). J. Agroecol. 2(3): 437-447. (In Persian).

- Roy, D.K., and B.P. Singh. 2006. Effect of level and time of nitrogen application with and
without vermicompost on vyield, yield attributes and quality of malt barley (Hordeum
vulgare). Indian J. Agron. 51: 40-42.

- Samizadeh, H., B. Yazdi Samadi, M.R. Ghanadha, M.A. Malbubi, A.R. Talei, and
G.R. Stringam. 2003. Evaluation of continuous molecular marker with Silique
length of oilseed rape (Brassica napus) double haploid population. J. Agric. Sci.
34(4): 871-879. (In Persian).

. Sana, M.A., M. Ali, M. Asghar Malik, M. Farrukh Saleem, and M. Rafig. 2003.
Comparative yield potential and oil contents of different canola cultivars (Brassica
napus L.). Pak. J. Agron. 2(1): 1-7.

- Smith, L.J., and D.H. Scarisbrick. 1990. Reproductive development in oilseed rape
(Brassica napus cv. Bienvenu). Ann. Bot. 65: 205-212.

- Snivasan, A., and D.G. Morgan. 1996. Growth and development of the pod wall in spring
rape (Brassica napus) as related to the presence of seeds and exogenous
phytohormones. J. Agric. Sci. Camb. 127: 487-500.

- Sylvester-Bradley, R., and R.J. Makepeace. 1984. A code for the stages of development in
oilseed rape (Brassica napus L.). Aspects Appl. Biol. 6: 399- 419.

- Vandermeer, J. 1989. The Ecology of Intercropping. Cambridge Univercsity Press,
Cambridge, UK, p.237.

- Zhang, L., W. Van der Werf, L. Bastiaans, S. Zhang, B. Li, and J.H.J. Spiertz. 2008. Light
interception and utilization in relay intercrops of wheat and cotton. Field Crop. Res. 107
(1): 29-42.


www.SID.ir

Journal of Crop Ecophysiology / Vol. 8, No. 4, 2015 450 I

Evaluation of Yield and Yield Components of Oilseed Rapein the
Wheat-Oilseed Rape Strip Intercropping I nfluenced by Chemical
and Biological Fertilizers

Amirmardfar, R.*', A. Dabbagh Mohammadi Nassab?, Y. Raei®, S. K haghaninia®, R. Amini® and
S.H. Tabataba Vakili®

Received: August 2014,  Accepted: 17 December 2014

Abstract

To evaluate the effects of wheat (Triticum aestivum) and oilseed rape (Brassica napus)
strip intercropping on yield components, seed and biological yields of oilseed rape, field
experiments were carried out as factorial based on randomized complete block design with
three replications at Research Farm of Tabriz University, Tabriz, Iran during 2010-2012
cropping seasons. The first factor consisted of four types of wheat and oilseed rape cropping
system, sole crop of oilseed rape (Ay),: strip intercropping with 8:3 (A), 12:4 (A3) and 16:5
(A4) of wheat and oilseed rape rows, respectively and the other factor consisted of two
fertilizer levels, B1: 100% chemical fertilizers (urea and triple superphosphate) and B;: 50%
chemical fertilizers + biofertilizers (Nitrazhin and Barvar2). The results showed that strip
intercropping of wheat- oilseed rape resulted in significant increase in yield components, seed
yield per occupied unit area and biological yield per occupied unit area of oilseed rape as
compared with mono-cropping. The number of silique per plant in intercropping systems was
significantly higher than that of mono-cropping. The highest seed yield was obtained in the
16:5 rows of wheat-oilseed rape with 343.76 g.m? and the lowest mean was observed in
mono-cropping of oilseed rape with 260.21 g.m™. Biological yield per occupied unit area and
seed yield per intercropped unit area in B; were significantly greater than that of B, but this
treatment had no significant effect on the other traits. Because, B; and B, had no significant
difference in seed yield per occupied unit area and due to the importance of reduction in
chemical fertilizers consumption and food and environmental health care, strip intercropping
of wheat-oilseed rape under 50% chemical fertilizers + biofertilizers can be recommended as
a suitable cultural method.

Key words: Strip intercropping, Seed yield, Biological fertilizer, Chemical fertilizer,
Oilseed rape.

1- Former Ph.D. Student of Plant Ecophysiology Department, Faculty of Agriculture, University of Tabriz, Tabriz, Iran.
2- Professor of Plant Ecophysiology Department, Faculty of Agriculture, University of Tabriz, Tabriz, Iran.

3- Associate Professor of Plant Ecophysiology Department, Faculty of Agriculture, University of Tabriz, Tabriz, Iran.
4- Associate Professor of Plant Protection Department, Faculty of Agriculture, University of Tabriz, Tabriz, Iran.

5- M.Sc. of Plant Ecophysiology Department, Faculty of Agriculture, University of Tabriz, Tabriz, Iran.

* Corresponding Author: m_rashin@yahoo.com


www.SID.ir

