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Abstract

Background and Objectives: Ensuring the food security of the society and the increasing human need for
food is a global challenge. The most key solution is to increase the yield of agricultural products per unit area
by eliminating or reducing the yield gap. Therefore, this research has estimated the performance potential and
the performance gap and identified the limiting factors of production with the aim of increasing productivity.

Materials & Methods: In order to quantify the production and estimate the rice yield gap in Ghaemshahr
region, the data collected from 164 paddy fields (local and high yielding cultivars) of this city during 2019 and
2020 were used. Information on important managerial, soil and plant factors were recorded during the growing
season through continuous field visits and face-to-face interviews with farmers. In this study, using the
boundary line analysis method, the yield gap, potential performance and optimal values of yield gap parameters
were calculated and the best managements were determined simultaneously.

Results: In the present study, the quadratic function was able to describe the trend of performance changes in
relation to different traits. The required optimal minimum values of each factor were determined to achieve
the highest performance. The average optimal yield (achievable) and the average actual yield were 9229 and
5160 kg.ha'?, respectively, and the yield gap was 4069 kg.ha?, equivalent to 43.8% of the potential yield. Also,
the number of seedlings in each pile, the amount of triple superphosphate fertilizer, the length of the growth
period, and the harvest date, each of them with 48.8% of the potential yield and the yield gap equal to 4920
kg.ha, had the biggest contribution in creating the gap.

Conclusion: By analyzing the boundary line, the optimal values of the studied parameters were identified to
achieve the highest performance. Based on this, the following practical recommendations can be given to the
operators of the region to increase the yield and eliminate the vacuum: 1) the most suitable time for preparing
the treasury, 5th of April, 2) carrying out transplanting with the number of 7 seedlings per hill, 3) 306 kg.ha*
of urea fertilizer consumption, 4) Urea fertilizer application in 3 installments, 5) 100 kg.ha triple super
phosphate consumption, 6) 150 kg.ha™ potassium sulfate consumption, 7) 67 kg.ha® potassium chloride
consumption, 8) consumption of 2 liters per hectare of micro liquid fertilizer, 9) application of 3.33 kg.ha of
zinc sulfate, 10) consumption of 3 liters of liquid pesticide per hectare, 11) the most suitable date for starting
periodic irrigation is June 26, 12) the most suitable length of the irrigation period of the growth of the plant is
105 days and 13) the most suitable harvest date is August 6.
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