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Article Info ABSTRACT

Quinoa (Chenopodium quinoa) has been introduced as one of the crops to ensure food security
in the world, which can tolerate water and drought stress. However, the cultivation
development of quinoa under water and salinity stress in Khuzestan province, Iran, should be
based on determining the limits of irrigation water and determining its tolerance to salinity. To
achieve this goal, the present research was conducted in a research farm located in Baghmalek
Received: June. 1, 2024 city, in the east of Khuzestan province, Iran, at the latitude of 31° 41” N and longitude of 49°

. 51’ E during 2022-2023. In this research, the quinoa was grown under pulse drip irrigation.
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Accepted: Sep. 24, 2024 +1) in different plots. Applying salinity treatment with two water sources with salinities of 0.5
. . and 0.6 dS.m-1. Thus, in the absence of salinity stress (code +1), pulse irrigation was done
Published online: Jan. 2025 with three fresh water pulses. In the conditions of full salinity stress (code -1), pulse irrigation

was done with three pulses of saline water. Response-surface method was used to determine
the optimal amounts of these parameters. The results showed that in the optimal state
(Treatment of 60% irrigation and pulse irrigation in the form of fresh water-salt water-fresh

Keywords: water), the dry weight of fodder was equal to 6845.7 and the wet weight of fodder was equal
Pulse Irrigation, to 24827.9 kg.ha-1. In addition, the percentage of fiber and soluble sugars of fodder reached
Fiber Percentage, 0.15 and 10.4%, respectively. It is worth mentioning, the optimal amount of irrigation water
Quinoa Quality, was equal _to_ 60% of the water requirer_nent and t_he _pulse methqd (_:ode was equal to zero.
Irrigation Adequacy Therefore, it is suggested to reach the optimal quantitative and qualitative parameters of quinoa

fodder, the pulse irrigation method is done in the form of fresh water-salt water-fresh water
and by providing 60% of the water requirement of the quinoa.
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EXTENDED ABSTRACT

Introduction

Quinoa (Chenopodium quinoa L.) has been introduced as one of the crops to ensure food security in the
world, which can tolerate water and drought stress to some extent. However, the development of its cultivation
in the conditions of water stress and drought in Khuzestan province should be based on determining the limits
of irrigation water and determining the threshold of tolerance to salinity. There are many methods to optimize
the parameters in agriculture and each one is used for specific purposes due to having weak points and
strengths. The use of small data that can be collected in the field is one of the basic factors for choosing the
optimization method in agriculture. The response surface method is known as one of the modern optimization

methods and its application in the agricultural sector is expanding day by day.

Materials and Methods

To achieve this goal, the present research was conducted in a research farm located in Baghmalek city,
in the east of Khuzestan province, at the longitude of 49 degrees and 51 minutes east and latitude of 31 degrees
and 41 minutes north in the crop year of 2022-2023. In this research, the quinoa plant was grown under drip
irrigation and pulsed. Irrigation adequacy of 60 to 100 percent of water requirement (codes -1 to +1) was done
in different plots. Water salinity treatments were applied at two levels of 0.5 and 0.6 deci-siemens/meter. Thus,
in the condition of no salinity stress (code +1), pulse irrigation was done with three pulses of fresh water. But
in the condition of complete salinity stress (code -1), pulse irrigation was done in three pulses of salt water.

Level-response method was used to determine the optimal limits of these parameters.

Results and Discussion

By increasing the quantitative characteristics of the root, the dry and wet weight of the fodder also
increases. On the other hand, this trend is not seen for qualitative parameters because no direct trend was seen
between the increase of qualitative and quantitative parameters. The optimal level of irrigation water quantity
and salinity is displayed in white. In fact, if the amount of irrigation water is between -0.3 and +0.5 and the
salinity stress is considered between -1 and zero; The best mode is obtained to achieve optimal values. Of
course, this range may not simultaneously increase the value of all quantitative and qualitative parameters.
Based on the obtained results, the dry weight of fodder decreased to 6845.7 kg/hectare in the optimal condition.
This amount is about 43% less than the maximum amount of fodder harvested in the field and equal to the
average weight of dry fodder obtained in this research. The fresh weight of fodder also decreased to 24827.9
kg per hectare compared to the target value. This value is close to the average yield of fodder obtained in the
research. However, the amount of fiber reached 15.9%. The percentage of fiber obtained in the research farm
was between 14-19%, and the optimal percentage of fiber was about 5% less than the average percentage of
fiber. The amount of soluble sugars in fodder reached 10.4%, which was about 4% more than the target amount.
The dry and wet weight of the roots were calculated as 0.45 and 94.9 grams, respectively, which were 55 and
61% lower than the target values, respectively. The optimal amount of irrigation water was equal to 60% of
the water requirement and the pulse method code was equal to zero. In fact, if the pulse irrigation method is
done in the form of fresh water-salt water-fresh water and by providing 60% of the water requirement of the
quinoa plant; Optimal values will be obtained.
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