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a b s t r a c t

This study was aimed to investigate dual effects of irrigation regimes and N fertilizer rates on some agro-
nomic traits (with emphasis on yield qualitative and quantitative characteristics) and finding optimized
irrigation level and N application rate for two canola (Brassic napus L.) cultivars. For this purpose, two
variety of canola (Zarfam and Modena), four irrigation regimes including 30%, 45%, 60% and 75% (I1–I4)
of maximum allowable depletion (MAD) of available soil water (ASW) and four nitrogen rates (viz. 0, 90,
180 and 270 kg N ha−1 (N1–N4) were involved in Karaj, Iran for two successive years (2007–2008). Our
results revealed special fertilizer threshold for each irrigation regime in respect to seed yield. Response
rate to fertilizers was ceased in lower fertilizer rates by prolonging irrigation. The response rate showed
a decrease of 15.4%, 17.2% and 30.7% in I2, I3 and I4 in comparison with I1, but I2 response to fertilizer
ceased in higher N rate as Ncritical (189.8 kg N ha−1). This implies that I2 improved response of canola
cultivars to N fertilizer, which was accompanied by its higher WUE. Also, all estimated Ncriticals for all irri-
gation levels were higher than the current recommendation of 130 kg N ha−1. This show the capability
of increasing canola cultivars yield in study region by reasonable increasing of fertilizer rate (decreasing
gap between recommended N rate and estimated values) in advisable irrigation regime (I2). Cultivars
tended to respond similarly to irrigation and nitrogen for seed yield in both years, but Zarfam was more
efficient than Modena in respect to response to diverse treatments.

© 2011 Elsevier B.V. All rights reserved.

1. Introduction

Drought, one of the environmental stresses, is the most signif-
icant factor restricting plant growth and crop productivity in the
majority of agricultural fields of the world (Abedi and Pakniyat,
2010). In crop production, instead of achieving maximum yield
from a unit area by full irrigation, water productivity can be opti-
mised within the concept of deficit irrigation (Istanbulluoglu et al.,
2010).

Proper scheduling of irrigation to apply required quantities of
water during the critical period, yet allowing moderate stress at
vegetative and maturity stages is necessary for good growth and
yield (Al-Barrak, 2006). Scarce water resources and growing com-
petition for water will reduce its availability for irrigation. At the

∗ Corresponding author. Tel.: +98 911 3711990; fax: +98 171 4420438.
E-mail addresses: behnamkamkar@yahoo.com (B. Kamkar),

alireza daneshmand@yahoo.com (A.R. Daneshmand), ghooshchi@yahoo.com
(F. Ghooshchi), ashiranirad@yahoo.com (A.H. Shiranirad), safahani ali@yahoo.com
(A.R. Safahani Langeroudi).

same time, rising costs of irrigation pumping, low commodity
prices, inadequate irrigation system capacities and limited irri-
gation water supplies are among the reasons that prompt many
irrigatiors to deliberately apply less water than is required to obtain
maximum yield (Craciun and Craciun, 1999). The goal of effective
management of irrigation water is to enhance economic returns
with limited use of water and/or energy. Regulated deficit irrigation
provides a means of reducing water consumption while minimiz-
ing adverse effects on yield (Sidhu et al., 2008). Identifying growth
stages of a particular cultivar under local conditions of climate and
soil fertility allows irrigation scheduling to maximize crop yield
and most efficient use of scarce water resources (Mahal and Sidhu,
2006).

Nitrogen (N) fertilizer plays a crucial role in enhancing canola
yield. A high rate of N application increases leaf area develop-
ment, improves leaf area duration (LAD) after flowering, number of
branches per plant, the number of silique per plant and increases
overall crop assimilation, thus contributing to increased seed yield
(Rose et al., 2008; Ozer, 2003). Brassica oilseed crops respond to
N fertilizer positively even when N fertilizer is applied at rates as
high as 180 kg N ha−1 (Brandt et al., 2002). Amounts of N fertilizer
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