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Table 2. Combined analysis of variance (mean squares) for nitrogen uptake, nitrogen use efficiency (NUE), nitrogen uptake
efficiency (NUpE) and nitrogen utilization efficiency (NUtE) during the two cropping seasons (2019-2020 and 2020-2021)
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*and ** is a significant at 5 and level and ns is no signifcatnt different between treatments.

N: Nitrogen, NUE: Nitrogen Use Efficiency, NUpE: Nitrogen uptake efficiency, NUtE: Nitrogen utilization efficiency
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¢ For F-test, when comparing between the groups, the year X treatment variance was separated similar to the treatment variance
and each component of this variance was considered as error in the F-test, however, to prevent the table becoming too large,

these variances were not shown.
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Introduction

In agricultural ecosystems, a substantial increase in crop yields has been achieved
by monoculture of one cultivar and the excessive use of chemical inputs. But the
main challenge encountered by agriculture today is the environmental pollution
caused by the use of chemicals and reduced yield stability. Genetic diversity in
the selection of crop plant genotypes by farmers can lower production risk and,
consequently, decrease fluctuations in annual yields (Altieri, 1999 ). Increasing
genetic diversity through mixed cultivation of different cultivars or species with
diffrent morphological and physiological characteristics makes it possible to
effectively utilize the environmental resources (Zhou et al., 2014). One of the
ways to improve the quality and stability of wheat production is to increase the
genetic diversity in the cultivation systems based on the mixed cultivation patterns
(Sarandon & Sarandon, 2016). In Iran, excessive use of nitrogen chemical fertilizers
in agricultural ecosystems, especially in wheat production systems, is a problem,

and it appears that increasing the efficiency use of this input is a very effective
Email address of the corresponding author: (*- Corresponding author. Email: akooch@um.ac.ir)
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way to deal with this problem. The purpose of this research was to investigate the
effect of increasing genetic diversity through intercropping of wheat cultivars on
the efficiency of nitrogen and water use.

Materials & Methods

In order to evaluate the effect of increasing the genetic diversity of mixed
cultivation of wheat cultivars on improving the efficiency of resource use such
as nitrogen and water, an experiment was carried out based on a randomized
completely block design with four replications at the research farm of Agriculture
Faculty of Ferdowsi University of Mashhad in the two cropping seasons of 2019-
2020 and 2020-2021. The treatments included pure cultivation and double, triple
and quadruple mixtures of four varieties of wheat, Heydari, Pishgam, Pishtaz and
Falat, which were introduced in the 60s, 70s, 80s and 90s, respectively, and were
in the same maturity groups. In order to calculate the amount of absorbed nitrogen,
nitrogen uptake efficiency (NUpE), nitrogen utilization efficiency (NUtE), nitrogen
use efficiency (NUE) and water use efficiency (WUE), the relevant equations were
used. The data of the two-year test was compiled and the variance analysis was
carried out using Minitab software ver. 18.0. Excel software was used to draw
graphs.

Results & Discussion

The results of the experiment showed that there were significant differences
in terms of WUE, N-uptake, NUE and NUpE for pure and mixed cultivation of
different wheat cultivars, but no significant differences were observed for NUtE.
The highest amounts of N-uptake, NUtE, and NUpE were observed for the mixed
cultivation of the cultivars Pishtaz + Heydari and Pishtaz +Heydari + Falat. While
the highest WUE was respectively achieved with pure and the mixed cultivars of
Pishtaz, Pishtaz + Heydari, and Pishtaz+Pishgam + Heidari, water productivity
showed a positive and significant correlation with NUpE and NUE. Thus, with the
increase of nitrogen absorption and use efficiency, water consumption efficiency
also enhanced, while no significant correlation was observed between water
consumption efficiency and nitrogen ulitization efficiency.

Conclusion



The effect of ...

The results showed that by increasing genetic diversity through double and triple
mixed cultivation of wheat cultivars, NUE and WUE were improved. In terms of
WUE, N-uptake, NUE and NUpE, there was a significant difference for the pure
and mixed cultivations of different wheat cultivars, but no significant difference
was observed for NUtE. The highest amounts of absorbed nitrogen, utilization
efficiency, absorption efficiency and nitrogen conversion efficiency were recorded
with the mixed cultivation of Pishtaz + Heidari cultivars, and Pishtaz + Heidari +
Falat. While the mixture of Pishtaz + Heidari, and Pishtaz + Pishgam + Heidari had
the highest WUE, water productivity showed a positive and significant correlation
with nitrogen uptake efficiency and nitrogen use efficiency. Finally, it can be stated
that by increasing the genetic diversity of wheat through mixed cultivation of
Pishtaz + Heydari varieties and triple cultivation of Pishtaz + Heidari + Falat, WUE
and NUE may improve, which thereby can prevent the environmental pollution

due to excessive use of chemical fertilizers.

Keywords: Environmental pollution, Resource utilization efficiency and Yield

increases.
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