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Figure 1- Map of Strawberry Production Range in Kurdistan Province
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Table 1- Kurtosis and swing rate of date of the temperatures at the station of Sanandaj
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Variables Average swing rate coefficient of kurtosis
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(first critical temperature) ~ March 29 March 6 to March 29 '
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(last critical temperature) July 23 July 8 to August 2
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(days of growing) 116.5 days From 97 days to 147 days '
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Table 2- Correlation between the date of occurrence of the latest minimum temperature and annual strawberry production
in Sanandaj

Date of last minimum Date of last minimum Performance Under cultivation
years . .

temperature rating temperature rating (ha)
1381 3 1.11 3 1500
1382 3 1.10 3 1530
1383 1 1.29 2 1560
1384 4 1.7 4 1620
1385 9 12.6 5 1625
1386 3 1.10 3 1620
1387 8 12.15 7 1358
1388 7 12.28 6 1300
1389 7 12.28 2 1310
1390 10 12.8 6 1300
1391 8 12.25 7 1310
1392 6 1.1 8 1410
1393 7 12.29 10 1450
1394 7 12.25 10 1600
1395 7 12.21 10 1650
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Table 3- Correlation coefficient of the occurrence date of the last critical temperature and average monthly temperature of

March of Sanandaj
S slod (31 4 ol (slod (2 31 &)U 2298 (slod (Sl

Ll Date of last minimum temperature Date of last minimum Average April

rating temperature Temperature
1381 3 1.11 10.0
1382 3 1.10 11.0
1383 1 1.29 10.5
1384 4 1.7 11.3
1385 10 12.6 12.6
1386 3 1.10 9.9
1387 8 12.15 14.4
1388 7 12.28 9.4
1389 7 12.28 12.3
1390 10 12.8 11.8
1391 8 12.25 12.1
1392 5 1.1 11.7
1393 6 12.29 11.6
1394 6 12.25 11.2
1395 6 12.21 11.5
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Table 4- Correlation of minimum monthly temperature of March of Sanandaj with strawberry performance

Jw 95952 Gllo Jilas glod

(5 545) (058 o9 3, Shas

(,L52) CuisS 55 aw

years April minimum temperature Performance of strawberry (kg) Under cultivation (ha)

1381 1.6 351 75
1382 -1 351 70
1383 0.6 360 75
1384 2.8 405 40
1385 0.2 414 40
1386 0.8 414 12
1387 -1 394 11
1388 1.6 390 10
1389 0.5 270 15
1390 0.4 300 10
1391 0.6 420 100
1392 5 450 200
1393 5 480 150
1394 1,6 480 22
1395 -1 480 50
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Table 5- Spearman correlation coefficient The average monthly temperature of April and annual yield of strawberry in
Sanandaj
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1381 2 2 1500
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1385 4 3 1625
1386 2 3 1620
1387 6 3 1358
1388 2 2 1300
1389 4 2 1310
1390 3 2 1300
1391 4 4 1310
1392 3 3 1410
1393 3 3 1450
1394 3 3 1600
1395 3 3 1650
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Table 6- Percentage probability of the occurrence date of the first critical temperature

eyl %10 9,20 %50 %70 %75 %90 %95 %99
Likelihood of occurrence
CuiS5l 090 sl Aol dl.2 Jl.3 Jl4 4,10 4JL.20 4,100
Return period 1 years 1years 2years 3years 4years 10years 20year 100 years
505 SANANDAJ jul/12 - jul/18  jul/25  juli28  jul/29 jul/31 aug/1 aug/3
Date O&f}e ;ci;rrence MARIVAN jul/it  jul/13 jul/17 - juli2l jul/22 jul/i2s jul27 /31jul
KAMYARAN jul/13 - /15ul  jul/2l /2jul jul/25 jul/28 jul/31 jul/a
S gbd (23T £989 G U Sl o p3 Y Jgoe
Table 7- Percentage probability of the occurrence date of the last critical temperature
ey Jlenlaoy 10%  20%  50%  70%  75%  90%  95%  99%
Likelihood of occurrence
CuiS 3 0,93 dlul ALl A2 43 b4 dLl0 dL200 JLl00
Return period 1 years 1years 2years 3years 4years 10years 20years 100 years
E9Py &b SANANDAJ Mar/13 Mar/19  Apr/l Apr/8  Apr/10  Apr/18  Apr/23 Apr/31
Date of occurrence MARIVAN /18Mar Mar/23  Apr/l Apr/7 Apr/9 Apr/15 Apr/19 Apr/26
KAMYARAN Mar/13 Mar/18 Mar/26  Apr/l Apr/2 Apr/8 Apr/12 Apr/18
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Table 8- Comparison of the average maximum temperature of the base (1961-2005) and the produced data (2059-2020 and

2060-2099)

ole ohanlda 0,93 20592020  2099-2060
month Observation period

jan 15.437 14.15 13.885
feb 14.745 13.6 13.379
mar 15.002 15.14 15.236
apr 17.203 19.226 19.232
may 20.66 22.858 2276
jun 24.477 26373 26.164
jul 27.528 28919 28.847
aug 28344 28.966 29.162
sep 27.858 27.36 27253
oct 24.907 23.034 22.623
nov 21.586 19.535 19.15
dec 18.126 16.353 16.084

odh al gi (sla sala b Slaalie (slad duslia )y gl
Comparison of observation temperature with generated data

et 120 L = 2059-2020 2099-2060

s (65l A (glod g (Tlaalin (slod dumylie Hlog0d - UK
Fig 2- Comparison of temperature and simulated temperature
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Table 9- Comparison of the average maximum temperature of the base (1961-2005) and the produced data (2059-2020 and

2060-2099)
tels « "‘"’Lf“’ °9 20592020  2099-2060
month Observation period

jan 1.397 0.484 0.375
feb 1.093 0.529 0.446
mar 1.536 1.721 1.857
apr 3.244 4.486 4.527
may 5.713 6.998 7.186
jun 7.89 9.106 9.584
jul 9.554 10.329 10.695
aug 10.064 10.103 10.178
sep 9.403 9.001 8.93
oct 7.239 5.942 5.805
nov 5.198 3.418 3.417

dec 2.942 1.646 1.457
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Introduction: The effect of climate factors plays an important role on agricultural products. In this case,

there is not enough knowledge about the role of climatic elements in agricultural planning, therefore, there
wouldnot be much achievements because it is proved that in most cases, the low yield of agricultural products is
the result of not keeping and being unable to create a balanced climate. Temperature stresses are one of the most
important factors in plant growth. In most plants, when the plant is exposed to extreme temperatures,
physiological changes may prevent optimal plant growth. Therefore, plants need a specific temperature range for
optimum growth and stepping outside of range is considered as a stress. Strawberries are generally herbaceous
plants that are one of the most sedentary, dense, isolated petals without stems, more or less articulate with lower
leaves and narrow stolon that are sensitive to temperature stresses. This temperature fluctuation causes major
annual damage. Therefore, this study was carried out to investigate the extreme temperatures in the strawberry
growing area in Kurdistan province (Sanandaj-Marivan-Kamyaran) and the effect of these stressful temperatures
on strawberry yield, as well as future temperature prediction and future effects were investigated.

Methods and Approaches: In this study, the average daily temperature, maximum daily temperature and

minimum daily temperature duringthe years 1381-1395 were obtained from Iran Meteorological Organization
and the occurrence date of the last temperature (spring minimum temperature) for strawberry (5 © C), which is
actually the date of the beginning of the strawberry growth period. Also, the date of occurrence of the first stress
temperature (maximum summer temperature) for strawberry (35 ° C) and the length of growth period of
strawberry were estimated in the studied years. Data from the production and yield of strawberries were
collected from the Jihad Agriculture Organization in Kurdistan province during this 15-year period. In order to
study the effect of extreme temperature and the occurrence date of this temperature on the yield of strawberry,
using Spearman correlation coefficient (SPSS), correlation between severe temperature and strawberry yield was
calculated. Finally, in order to investigate the effect of climate change on the maximum and minimum
temperature data in the future, using the SDSM model under the rcp26 scenario, CMIP5 climate scenarios were
produced in the 2050-2020 and 2099-2099 periods.

Results and Discussion: The results indicated that the date of the extreme temperature did not change much

and the latter extreme temperatures have tended to be more prevalent in the spring. The onset of the first extreme
temperatures is also early in the summer of late July and we see an almost short (four-month) growth season for
the growth of outdoor strawberries. Minimum temperature has the greatest effect on the yield of strawberries in
April and the maximum temperature has the greatest impact in July. This issue is justified by the unfavorable
temperature for growing strawberries and low yields in these months. The highest correlation between monthly
average temperature and monthly yield of strawberries is in May and June. The simulated future data shows that
in the months of the growing season (spring and summer), the temperature increases one to two degrees and the
early minimum temperature and the maximum summer temperature will be lower than the base period.

Conclusion: The results of the correlation calculation between the date of the last event and the first critical

temperature indicate a weak correlation, and it can be concluded that the occurrence of the first and the last
extreme temperatures does not affect each other. The results of the study of the effect of the monthly average
temperature on the monthly yield of strawberries in May and June showed that the average daily temperature of
12 to 25 °C, especially 17 to 20 °C, is higher on strawberries. Temperature higher and lower than this range (12
to 25 °C) reduces or stops growth. According to the data produced, the final temperature (minimum spring
temperature) occurs a little earlier, and strawberries begin to grow in early March, but this could be risky and a
sudden cold time causes a lot of damage. The maximum summer temperatures are also higher. This is true
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(*-Corresponding Author Email: Samanfashkhorani65@gmail.com)
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especially in June, when strawberries have the highest yield, it is not good and it stops plant growth. The
strawberry growth season is expected to begin in March and end in June. Therefore, measures should be taken to
prevent possible damage by raising awareness of the subject.

Keywords: Growth period, SDSM model, Temperature potential



