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Abstract

Introduction: Due to limited water resources, increasing water
productivity is very important to achieve water security and food
security. One of the basic measures in this area is to determine the
difference in product performance between the current situation
and the potential situation.

Methods: Crop potential yield is one of the parameters that can be
used to calculate the yield gap and manage water and soil resources
based on the factors affecting production. In this study, the potential
yield of major crops in the composition of irrigation network in
Qazvin plain has been determined by Agricultural Ecology method.
Findings: The results showed that the yield gap in the crop
composition of major crops in Qazvin plain was 3339 (kg / ha). Also,
the average yield gap due to the composition of cultivation, yield gap
of each crop and the area under cultivation of crops in the irrigation
network of Qazvin plain, was 26.23%. The results of estimating the
potential yield at the level of the irrigation network of Qazvin plain
show that not all crops have reached the achievable yield level (75
to 85% of the potential yield) and there has been high yield in crops
such as sugar beet, tomato and alfalfa. Also, the research findings
showed that the yield gap of strategic wheat crop in the irrigation
network of Qazvin plain was 1502 kg / ha. One of the most
important achievements in calculating potential performance is to
obtain performance differences in different products in the region.
Using such data, agricultural management of different crops in an
area can be evaluated and finally the priority of cultivation of each
crop can be explained. Quantification of production capacity per
hectare of farms is needed for decision-making, research,
development and investment, and to assist local farmers in farming
decisions. In this regard, yield vacuum analysis provides a small
estimate of the potential increase in production capacity for a given
area.
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Estimation of Potential Yield and Yield Gap of major crops in Qazvin irrigation network

Extended Abstract

Introduction

Understanding the relationship between
crop yield and climatic parameters is
essential to identify methods of increasing
crop efficiency and achieving maximum
yield. In addition, knowing what each
location has the potential to produce can be
used in agricultural planning. In this
strategy, potential performance is the
performance of a cultivar in conditions of
sufficient water and food supply and in
situations where stresses are effectively
controlled. Yield potential is assumed in
terms of density and planting date, and the
three factors of light, temperature and
moisture supply are the determining factors
in determining the potential yield. Real yield,
on the other hand, is the yield obtained
under the objective conditions of a farmer's
farm in a given area. This performance is
achieved in the conditions of dominant
management of an area in terms of planting
date, dominant cultivar, density and
nutrition management and control of pests
and diseases. Potential yield varies
according to the type of region and climate,
and achieving potential yield is impossible
for a wide range of farmers in an area
because in many cases, it is not cost-effective
to achieve due to consumption inputs, so
estimating potential yield is usually done
through modeling and based on the
assumptions of optimal conditions. Usually
when farmers' yields approach 75 to 85% of
potential yields, it can be assumed that farm
management has almost reached a relative
stability, in the sense of achievable yields,
which are always at a lower level of potential
yields. Accordingly, in comparison with real
production, potential yield indicates the
efficiency of agricultural production in the
region. The difference between potential and
actual yield is called yield gap. This yield gap
is due to management style and set of
limiting factors (water and nutrients). And
reduces production (pests and weeds).
Therefore, in irrigated lands, the potential
yield of a plant cultivar occurs when the
water and nutrients required by the plant
are fully provided and the growing

environment is free of any weeds, pests or
diseases.

Materials and Methods

The study area is the irrigation network of
Qazvin plain, which includes an area of
Qazvin plain that is covered by a modern
irrigation network and is a strip with a
length of about 20 km from the east to Ziaran
river, from the west to the eastern edge of
Takestan city, from the north, it is bounded
on by the foothills of the central Alborz
Mountains and on the south by the
Kamalabad-Abik asphalt road. The available
statistics of the Jihad Agricultural
Organization of the province show that the
area under the catchment area of the
irrigation network of Qazvin plain is equal to
60,000 hectares, which has been planted
with different crops with an annual
cultivation program. Common crop patterns
include rapeseed, alfalfa, beans, fodder corn,
grain corn, peas, potatoes, beets, barley,
tomatoes, and wheat.

Various methods are proposed to estimate
the potential performance of the product.
Potential performance can be calculated in
three ways. The first method is through yield
simulation by growth models, the other
method is direct measurement of yield
obtained in controlled experimental farms
without limiting factors, and finally the
highest yield recorded by farmers can also
be an indicator such as potential
performance of the area. In this research, the
method presented by Kassam in the zoning
project based on agricultural ecology has
been used. In this regard, to calculate the
product yield potential (Ym), first the gross
dry matter production of the base plant (Yo)
is calculated and in the next step the
correction coefficients related to the product
type, weather effect, temperature is used to
calculate the potential yield.

Findings

The results showed that the yield gap in the
crop composition of major crops in Qazvin
plain was 3339 (kg / ha). Also, the average
yield gap due to the composition of
cultivation, yield gap of each crop and the
area under cultivation of crops in the
irrigation network of Qazvin plain, was
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26.23%. The results of estimating the
potential yield at the level of the irrigation
network of Qazvin plain show that not all
crops have reached the achievable yield level
(75 to 85% of the potential yield) and there
has been high yield in crops such as sugar
beet, tomato and alfalfa. Also, the research
findings showed that the yield gap of
strategic wheat crop in the irrigation
network of Qazvin plain was 1502 kg/ha.

Discussion

The most important reasons for the
difference in performance vacuum in the
irrigation network and the lands of the
whole Qazvin plain can be related to the
existence of sustainable water resources in
the network (Taleghan reservoir dam), the
existence of modern irrigation network,
fertile soil in the irrigation network, etc. The
effect of the mentioned factors has caused a
difference in the performance gap at the
level of irrigation network and the whole
plain lands. However, it is important to note
that in the irrigation network of Qazvin
plain, not all crops have reached the level of
achievable yield (75 to 85% of potential
yield) and there has been high yield in crops
such as rapeseed, sugar beet, tomato and
alfalfa. Studies conducted in the modern
irrigation network of Moghan plain also
showed the average of the last three years of
maximum production of each crop relative
to potential production, respectively for
wheat 82.5%, barley 95.96%, autumn beets
91.6% and cotton 79% and 63.3% of corn
and 93% of spring soybean, which confirms
the significant effect of modern irrigation
networks in reducing the vacuum of
agricultural production. In other words, the
existence of modern irrigation networks has
reduced the production vacuum due to more
accurate management of water resources.

Conclusion

One of the most important achievements in
calculating potential performance is to
obtain performance differences in different
products in the region. Using such data,
agricultural management of different crops
in an area can be evaluated and finally the
priority of cultivation of each crop can be
explained. Quantification of production

capacity per hectare of farms is needed for
decision-making, research, development
and investment, and to assistlocal farmers in
farming decisions. In this regard,
performance vacuum analysis provides a
small estimate of the possibility of increasing
production capacity for a given area. In such
circumstances, it may be best, as a first step,
to close the gap between actual performance
in an area and easy-to-reach performance.
Success in this area, in addition to improving
the performance of each region, will
certainly have a significant impact on the
economy of production and water saving.
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