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Article type: Each plant needs a certain amount of heat at the time of planting and
during its growth and development. The purpose of this research is to
determine the thermal requirements of grain corn in the stages of
growth phenology in the climatic conditions of Moghan and to
determine the suitable cultivation areas in terms of heat requirements
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Received in northwest Iran. For this purpose, the technology of corn variety
2020/07/13 Single Cross 704 recorded consecutively from 2011 to 2014 at the
Received in revised Moghan Meteorological Research Farm and agricultural data from 51
2020/10/23 synoptic stations in the northwest of the country (1996-2016) selected

from the General Meteorological Organization of the Country have
Accepted been used. To carry out this research, thermal requirements in each of
2020/11/13 the 5 main phases of phenology have been determined at the Moghan
Published station, then using the regression equation between the 15-day average
2020/11/14 of temperature and altitude, a temperature-temperature history map for

seed cultivation in all stations from the first half of the year was drawn
using Geographic Information System software. Also, the length of
2025/05/21 scientific periods and the degree of growth day were calculated and the
relevant maps were drawn using the Kriging method. Then, it was
combined with the layers of altitude, slope of the region and land use,
and finally, a zoning map of lands suitable for grain corn cultivation in
Keywords: the northwest of the country was drawn. Based on the results obtained,

i‘:;ig'e areas cultivation, 27.6 percent of the study area is capable of cultivating this plant.
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Extended Abstract

Introduction

This study investigates the temperature requirements of the 704 single-cross cultivar of
maize under the climatic conditions of Moghan, specifically to elucidate its thermal needs
during various growth stages. The findings aim to assess the feasibility of cultivating this
cultivar in the northwestern regions of Iran. Temperature is a critical factor in corn
cultivation and serves as one of the primary determinants of phenological changes. When
rainfall—whether in terms of quantity or timing—does not align with the plant's
phenological phases, the plants may either perish or incur significant damage. This
phenomenon is referred to as drought stress. For plants, thermal conditions and soil physical
structure take precedence over available water and soil type. If the soil temperature is not
maintained within a specific range, the plant is unable to initiate or sustain its vital
physiological processes. This temperature range is species-specific and is influenced by the
plant's genetic characteristics and its geographical origin. Plants that are native to warmer
regions commence their physiological activities at higher temperature thresholds, whereas
those from cooler regions initiate these processes at lower thresholds .Transplanting a

species from its native habitat to a different region is feasible only if the target area exhibits
temperature conditions that closely resemble those of the original environment. This
principle applies primarily to perennial plants but can also be relevant to annual species,
provided that a suitable timeframe exists within the year when environmental conditions
align with the plant's biological activity and cultivation occurs during this period. This
adaptability necessitates that growers possess a nuanced understanding of the plant's traits
and the climatic conditions of the cultivation site. An error in selecting the appropriate
cultivation period may lead to various environmental stresses affecting the plant, resulting
in reduced crop yield and quality; in extreme cases, it may lead to total crop failure. While
certain environmental factors, such as water deficits and poor soil quality, can be partially
mitigated through irrigation and fertilization, the economic feasibility of regulating
temperature is limited, typically confined to controlled environments such as greenhouses or
other small-scale settings.

Material and Methods

The relationship between the temperature and the height in the linear regression is calculated
via SPSS. Warm limiting temperature (upper than 38 degrees Celsius) and cold limiting
temperature (lower than 10 degrees Celsius) are determined and plotted. The plant collective
growth degree days and the number of days in every phenology phase are calculated for all
of the stations and the related maps are plotted. Then the temperature, height, slope and land
use layers were combined and the final map plotted.

Results and discussion
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The daily temperature average continuum based on the number of Joule days throughout the
year indicates that there are no locations in the northwest region of Iran where temperatures
reach 15 degrees Celsius before April 21. Consequently, to predict the date of this
occurrence, the region has been zoned beginning from the 21st day of the aforementioned
month, in 15-day increments until July 6. As illustrated in the accompanying map, all
regions, with the exception of mountain peaks and areas exceeding 1900 meters in elevation,
experience temperatures above 15 degrees Celsius by July 6 .Furthermore, the duration
required for maize (Zea mays) to transition from planting to maturation varies according to
the specific location and timing of cultivation.

Conclusion

Based on the accumulated energy derived from growing degree days, the germination period
ranges from 6 to 12 days across different regions, followed by a flowering phase lasting 60
to 105 days. The emergence of silk occurs within 6 to 24 days, while the early milk stage
takes approximately 10 to 28 days, and ripening spans 37 to 71 days. In certain areas, the
requisite temperature for the early milk phase and complete ripening may not be attained,
resulting in incomplete plant development .The warm limiting temperature commences on
July 23 in the northern regions of Jolfa, PolDasht, and northern Khoy County. This limiting
temperature may be observed from September 23 to October 7 in Varzaghan, while 59% of
the northwest regions of Iran are expected to reach the limiting temperature between October
23 and November 6 during the early milk phase. Additionally, 36% of the regions will
experience the limiting temperature from November 7 to November 21 . The study area has
been classified into four categories based on susceptibility to heat requirements during the
growth period. Of the total study area, 2.3% is categorized as highly suitable, characterized
by favorable temperature, topography, and land use. Furthermore, 7% of the study area is
classified as suitable, while 31.8% falls into the moderately suitable category. However,
72.2% of the study area is deemed unsuitable for cultivation, primarily due to adverse
conditions related to temperature, topography, and land use.
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