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Table 2. Combined variance analysis (mean squares) for the evaluation of the effect of the treatments

on yield and yield components of wheat over the years of the experiment
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Table 3. Mean comparison for yield components in pure and row intercropping of wheat cultivars during two
years of the experiment.
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Phar Q\u\ﬂ»nu ?rooi ZO OW L&_er AGVLF; 2
Treatments No. of No. of grain/spike 1000-seed weight (g) 1000- seed weight (g) M
spike/m? spiklet/ spike in the first year in the second year 2
Hy 349.0 17.1 43.5 36.5 34.6 A
Pm 276.7 16.7 40.5 40.1 36.7 M
Pz 318.3 16.2 37.8 38.4 344
Ft 309.8 16.4 37.3 37.9 35.1
Hy+Pm 334.3 18.0 48.7 36.8 342
Hy+Pz 317.8 17.9 393 41.1 42.0
Hy+Ft 303.2 17.1 39.8 35.9 31.9
Pm+Pz 286.8 15.6 414 38.1 359 -
Pm+Ft 362.7 15.4 38.7 429 42.7
Pz+Ft 318.7 16.8 46.4 45.0 35.1 :
Hy+Pm+Pz 323.2 16.9 41.3 37.7 36.8 uwj
Hy+Pm+Ft 325.8 17.7 46.7 36.5 33.5 -
Hy+Pz+Ft 348.3 17.6 44.5 36.4 33.2 //\M
PP+t 325.8 18.1 49.1 43.8 45.7 hA
Hy+Pm-+Pz+Ft 336.3 17.5 44.6 36.6 323 \
LSDsy, NS NS 3.31 3.14 4.23

.Guﬁﬂmunmﬂurwutmvﬂumgnmv\ »ﬂﬂnﬁ.ﬂmbng C.F.s.v.uﬂumunva
Pz (Pishtaz), Pm (Pishgam), Hy (Haidari), Ft (Falat).
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Introduction

Failure to observe ecological principles in crop production and one-dimensional
approaches with an emphasis on economic aspects in agriculture have led to the
destruction of environmental resources and a decrease in the efficiency of resource
use (Koocheki ef al., 2011). Increasing genetic diversity by mixing varieties
of a single crop species is another solution that does not have the problem of
farming operations in multi-species mixtures. Over the past decade, the study
of the ecological dimensions of variety mixtures and their impact on ecosystem
multifunctionality and increased ecosystem services has attracted the attention of
researchers, and as a result, their constructive role has been highlighted with a new
perspective (Lazzaro et al., 2017). Despite the effective role of mixed cropping
systems in increasing the genetic diversity of cropping systems, attention to this
type of cropping pattern in Iranian cropping systems is relatively limited. Despite

the large number of wheat varieties, 84% of the wheat cultivation area in Iran is

Email address of the corresponding author: Email: akooch@um.ac.ir

10



The effect of ...

dedicated to only 10 varieties, which further demonstrates the low genetic diversity
and high vulnerability of these production systems (Rizvani Moghaddam et al.,
2015).

Materials & Methods

To evaluate the effect of increasing genetic diversity through intercropping of
wheat cultivars on yield and its yield components, an experiment was conducted
based on a randomized complete block design with 3 replications and 15 treatments
in two field trials during 2018-2019 and 2019-2019 at the Faculty of Agriculturt,
Ferdowsi University of Mashhad research farm. The experimental treatments
included pure cultivation and double, triple, and quadruple mixtures of four
wheat varieties i1.e Heidari, Pishgam, Pishtaz, and Flat. Cultivation was done at
the beginning of November, and at the time of physiological maturity, an area
of one square meter of each plot (2 X 0.5 meters) was selected and all its plants
were harvested to determine the yield and yield components. Combined analysis
of variance was performed over two years after testing for homogeneity of error
varince of the two years and means were compared using LSD test.

Results & Discussion

The results showed that there was a significant difference between the treatments
of pure and mixed cropping of wheat cultivars for 1000-seed weight, grain yield,
biological yield, and harvest index. The interaction effects of treatment and
year were also significant regarding the traits of 1000-seed weight, grain yield,
biological yield, and harvest index. The highest number of seeds per spike (49.12
seeds), 1000-seed weight (45.70 g), grain yield (5318.7 kg/ha), and harvest index
(41.70%) were achieved with the mixture of Pishgam with Pishtaz and Flat, while
the highest biological yield (12591.8 kg/h) was observed in the quadruple mixture
of Heiydari, Pishgam, Pishtaz, and Flat varieties.

As aresult of the increase in genetic diversity through mixed cultivation of wheat
cultivars, due to the difference in the height of the cultivars in row cultivation, a
wave type canopy was formed which raised the efficiency of light consumption in
mixed cultivation. The increase in the efficiency of light consumption was followed

by an increase in the amount of photosynthesis, and finally, the amount of yield
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and yield components rose due to the increase in genetic diversity in double and
triple mixtures, which enhanced the intraspecific competition between different
cultivars with the increase in the number of cultivars in the mixture. However, in
the quadruple mixture, the competition became too intense, which reduced yield
and its components but increased biological yield.

Conclusion

In general, with the increase of genetic diversity through double and triple
cropping of cultivars, due to their different root systems and canopy structures,
the efficiency of resource consumption was increased. This genetic diversity led
to increased grain yield, biological yield and harvest index. In addition, the results
showed that the increase in genetic diversity by increasing the number of cultivars
in the mixture caused an increase in intraspecific competition between different
cultivars, so that the amount of this competition in the quadruple mixture showed
its effects by reducing grain yield, yield components and increasing biological

yield.

Keywords: Biological yield, Cluster analysis, Gain yield, Harvest index, Seed

weight
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