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Introduction and Objective: Rice is a staple food crop that requires specific envi-
ronmental conditions for optimal growth and germination. Its sensitivity to climatic
Optimal planting time, factors, particularly temperature, means that the timing of planting and harvesting
is crucial to ensure a high-quality yield. In Mazandaran Province, Iran, rice farming
plays a vital role in the local economy, and identifying the most suitable cultivation
GLDAS-simulated data. periods can significantly enhance crop outcomes. This research aims to determine the
optimal planting time for rice cultivation in Mazandaran by analyzing local tempera-
ture data and satellite imagery, alongside farmer surveys and data from the Iranian
Rice Research Institute in Amol.
Material and Methods: The study utilized 11 years of average temperature data from
2011 to 2021, gathered from 15 synoptic meteorological stations across Mazandaran
Province. This dataset provided a comprehensive view of the province’s climatic con-
ditions over a significant period, allowing for a robust analysis of temperature trends
Received: and their impact on rice cultivation. Additionally, the study employed TRMM (Trop-
31 August 2024 ical Rainfall Measuring Mission) satellite imagery to obtain average air temperature
readings, which were then used to create a detailed map of suitable rice cultivation
areas within the province.
Revised: To enhance the accuracy of the findings, the Kriging interpolation method was applied
22 September 2024 to draw a precise temperature map outlining the germination threshold for rice across
Mazandaran Province. Kriging is a geostatistical technique that generates a predicted
surface from scattered data points, thus providing a more reliable temperature distri-
bution map tailored to the specific needs of rice cultivation.
Furthermore, to validate the research findings and refine the model for optimal rice
22 September 2024 cultivation, a structured questionnaire was distributed among 25 farmers across dif-
ferent regions of Mazandaran. These farmers, who collectively manage over 78 hect-
ares of rice fields, provided valuable insights based on their experiences with varying
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planting dates and practices. Their responses were cross-referenced with data from the Iranian Rice
Research Institute in Amol to evaluate the consistency and reliability of the results.

Results: The analysis revealed that the optimal time for rice planting in Mazandaran, based on the
temperature data from the synoptic stations, is from April 21 to the end of May. This period aligns
closely with the planting calendar recommended by the Iranian Rice Research Institute in Amol,
suggesting a strong correlation between empirical observations and institutional guidelines. The
temperature map created using Kriging interpolation and satellite imagery further supported these
findings, indicating that the most favorable conditions for rice tillering, a critical stage in the rice
growth cycle, occur in the Iranian month of Ordibehesht (April-May).

The study also highlighted the risks associated with planting rice outside this optimal window. For
instance, planting in March, when average temperatures are below 10°C, proved to be particularly
detrimental. The northern, northeastern, and coastal regions of Mazandaran, which fall into a weaker
category due to their cooler climate, are especially unsuitable for early planting. This period often
results in significant cold stress on rice seedlings, leading to poor germination rates and increased
vulnerability to diseases.

Conversely, planting in June poses a different set of challenges. The increase in temperature during
this month, coupled with the prolonged duration of the planting process, leads to heat stress, which
adversely affects rice growth and yield. According to the farmer survey results, those who initiated
planting in March reported higher levels of stress and disease in their fields. In contrast, farmers
who adjusted their planting schedules to start in the spring reported a marked decrease in these
adverse conditions. Notably, those who began planting towards the end of April did not experience
significant stress or illness, underscoring the importance of adhering to the recommended planting
window.

Conclusion: This research underscores the critical role of appropriate planting timing in managing
and mitigating stress and diseases in rice fields. By following a well-defined planting calendar, farm-
ers in Mazandaran can optimize their rice yields while minimizing the risks associated with climatic
extremes. The findings suggest that the best time to plant Tarem Hashemi rice, a popular variety in
Mazandaran, is in late April to early May. Adopting this planting schedule allows farmers to lever-
age optimal temperature conditions, thereby enhancing crop resilience and productivity. Ultimately,
this research provides a valuable framework for rice cultivation in Mazandaran, offering practical
guidelines that can be tailored to the unique climatic conditions of different regions within the prov-
ince. By integrating empirical data with local knowledge and advanced geostatistical techniques, the
study contributes to a more sustainable and profitable rice farming industry in the region.
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Table 1. Correlation coefficient, RMSE and MBE of GLDAS data with the real eleven-years average

temperature
RS PO A s jasLs
Month p-value R? MBE RMSE

Jan 0.004 0.61 4.1 -1.5
Feb 0.003 0.6 3.1 -1.4
Mar 0.01 0.51 32 -1.1
Apr 0.001 0.57 3.1 -1.9
May 0.002 0.58 3.9 2.7
Jun 0.006 0.61 32 -2.6
Jul 0.004 0.62 2.2 -1.2
Aug 0.001 0.63 3.1 -2.3
Sep 0.003 0.62 23 -0.9
Oct 0.002 0.6 3.1 -1.9
Nov 0.002 0.59 3.9 -2.1
Dec 0.004 0.56 4.2 2.9

a2 GLDAS aslabe (slas (e Siloo yyslas 5l ool
(9,8 el glaols Jlow o5l mles (1 Sls
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Farmer Area Hectares antng Sickness Stress
Date
Babol slosts o w23l
Farmer 1 Kenar 0.6 1402/01/08 Magnaporthe grisea, Brown \/
Spot
Farmer2 ool 1 1401/01/25 - -
Kenar
25 NS adsh (S 19,y
Farmer3  Babol 1.5 1401/12/15 Syadls v
RTD, Fusarium proliferatum,
Dwarfism, cream of rice
Farmer 4 Babol 2 1401/01/28 - -
Farmer 5 Babol 2 1399/01/30 - -
Lale
Farmer 6 Abad 2 1399/01/27 - -
alis Ko adl (sloged asI
Farmer 7 Babol Sar 5 1400/01/04 Magnaporthe griseay Brown '\/
Spot, Ephydra afghanica
Farmerg ' oroydun 2 1400/01/20 el N
enar
poe gl (Sormg wsloged ad il
aly S, w,
Farmer 9 F‘;fyd“n 3 1400/12/25  Magnaporthe grisea, Brown V
enar Spot, Fusarium proliferatum,
Lack of uniform treasury
Nursery
O 0] () amiy halS « SgisS
Ko il Sy 0, pos oS,
Fereydun I
Farmer 10 Kenar 3 1401/12/17 Dwarfism, decrease tillering, v
Yellowing of leaves, Lack of
uniform treasury Nursery,
Ephydra afghanica
(P odl Cod sloged oS
s (G amy @sb (Sapen
Farmer 11 Amol 2 1401/12/25 \

Brown Spot, sheet beight,
Dwarfism, Fusarium
proliferatum, decrease tillering

Journal of Drought and Climate change Research (JDCR)

Fall 2024, Vol.2, No.3, pp 67-84



va .)qur)wcﬁwuugﬁ}ﬁﬁbi

Farmer 12

Amol

1400/12/16

(NS gl Sorwg oSy 63,5
aliz Ko
Yellowing of leaves, Fusarium
proliferatum, Dwarfism,
Ephydra afghanica

Farmer 13

Amol

1400/12/29

SNgisS sk (Saugn oSy 69);
Yellowing of leaves, Fusarium V
proliferatum, Dwarfism

Farmer 14

Mahmoud
Abad

1400/12/13

Wl Sy ab) pac i, o 5k
(5 0 b e g0
s (S
Delay Development, Yellowing
of leaves, Lack of uniform

treasury Nursery, delay tillering,
Fusarium proliferatum

Farmer 15

Sorkhrud

1401/01/02

Ss5 l oSa sl ol 45
Magnaporthe grisea, Brown N
Spot, Ephydra afghanica,
Dwarfism

Farmer 16

Nur

1400/01/10

S s NS ili S ey
5b
Magnaporthe grisea, Ephydra
afghanica, Dwarfism, Fusarium
proliferatum

Farmer 17

Juybar
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il S a2od oy cgloged aSd
Brown Spot, sheet beight, v
Ephydra afghanica

Farmer 18

Juybar

1400/12/20

w4y 0 b ey 05
Cadly gl (S ( Sy
Yellowing of leaves, delay N
tillering, Dwarfism, Fusarium
proliferatum, Magnaporthe
grisea

Farmer 19

Qaem
Shahr

1400/01/05

Glogad aS) sl
Magnaporthe grisea, Brown v
Spot

Farmer 20

Sari

1399/01/27

Farmer 21

Dasht
Naz

1401/12/20

Cedly (Mg 9,98
RTD, Dwarfism, Magnaporthe v
grisea

Farmer 22

Dasht
Naz

1400/01/26

Farmer 23

Behshahr

1401/01/15

Magnaporthe grisea

Farmer 24

Behshahr

1400/01/03

oo s S (edly o (sloged as
&l
Magnaporthe grisea, Brown
Spot, sheet beight, Ephydra
afghanica

Farmer 25

Savadkuh

0.7

1400/01/11

S RESTPRNELREN SIPRSY
0S5 Jgazme s (Sorng (( SgisS
Yellowing of leaves, delay
tillering, Dwarfism, Fusarium
proliferatum, Product reduction
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