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Abstract

Saffron (Crocus sativus L.) has been used as food and medicine for Iranians for a long time, from the ancient
to the modern period, and several factors have influenced its production and consumption in different provinces,
especially Razavi Khorasan. In order to investigate the trend of cultivated area, stigma production and yield of
saffron and also the effect of climatic parameters such as altitude above sea level, average temperature, and
precipitation on the cultivation and production of this plant in different cities of Khorasan Razavi Province, a
study was conducted by using data of Agricultural Jihad Organization during 1984 to 2020. Results indicated
that the highest production and cultivated area in the province of Razavi Khorasan in the studied period were
related to Zaveh, Torbat Heydarieh, and Roshtkhar, respectively. Zaveh and Torbat Heydarieh also had the
largest portion of irrigated production in the province, with 13.3 and 9.4 %, respectively. Upon comparing the
yield of saffron across different cities to the provincial average, it became evident that Gonabad and Torbat
Heydarieh secured the first and second positions, respectively, in this comparison. Conversely, Kalat exhibited
the lowest percentage in terms of cultivated area, irrigated production, and yield ratio compared to the provincial
average. Further analysis revealed that elevation above sea level is positively correlated with both cultivated area
and saffron production. Interestingly, there exists a non-linear inverse relationship between annual rainfall and
cultivated area, production, and yield of saffron. Moreover, the study found that higher average temperatures are
associated with increased saffron production, although the average yield of saffron tends to decrease. Regarding
similarities across different cities in Khorasan-Razavi province, an investigation at a 75% similarity threshold
indicated the possibility of classifying the province's various regions into five distinct clusters. The cities of
Bakharz, Gonabad, Kashmer, Mahvalat, and Roshtkhar were in the first cluster, and the cities of Bajastan, Khaf,
Torbat Jam, Neishabur, Bardaskan, and Taibad were in the second cluster, and each of the cities of Torbat
Heydarieh and Zaveh also formed two separate branches. The rest of the cities were placed in a cluster. In
general, the increasing trend of saffron cultivation and production in Khorasan-Razavi province indicates a
greater desire to cultivate this plant by the farmers, considering the climatic and soil conditions of this province.
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Table 4- Investigating the percentage of cultivated area, production and yield of saffron in different cities of Khorasan Razavi

province
I 1 5 g o3 o Wy wo bl (3o a1 (o 3, Sdos o
City Irrigated area (%) Irrigated production (%) Irrigated yield to province mean ratio
;,5LBakharz 6.162 4.466 1.395
olwsuBajestan 3.112 1.873 1.072
oS pBardaskan 4.069 2.515 1.138
sl;bTaibad 3.969 2.751 1.217
el coyTorbat jam 2.729 1.860 1.231
4,4 coyTorbat heydarieh 12.403 9.338 1.440
—ts>Joghatie 0.672 0.399 0.015
ceexJovein 0.109 0.061 0.974
heChenaran 0.750 0.488 1.136
bl JsKhalil Abad 6.231 4.080 1.287
JlgsKhaf 3.003 4.613 1.341
wlsgKhooshab 0.778 0.460 1.137
oiyghDavarzan 1.544 0.940 1171
55 ,»Dargaz 0.104 0.061 1.072
sl Roshtkhar 8.858 5.655 1.239
ogl;Zaveh 18.003 13.326 1.407
)y wSabzevar 1.593 1.001 1.259
s wSarakhs 0.017 0.011 0.995
sl HloSaleh Abad 0.724 0.505 1.282
ol y5Fariman 0.897 0.574 1.075
oj9piFiruzen 0.905 0.546 0.988
ol>s8Quchan 0.311 0.226 1.136
yoslSKashmar 6.934 4.371 1.204
oWsKalat 0.015 0.009 0.876
sLLsGonabad 6.152 5.052 1.613
s—ieMashhad 1.703 1.580 1.234
&Yy 40 Mahvalat 5.452 27.178 1.195

»LisNeyshabour 2.803 6.062 1.199
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Figure 1- The regression trend of the total cultivated area of saffron in Khorasan Razavi province from 1984 to 2020.
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Figure 2- The regression trend of the total production of saffron in Khorasan Razavi province from 1984 to 2020.
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Figure 3- The regression trend of the average yield of saffron in Khorasan Razavi province from 1984 to 2020.
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Figure 4- The regression trend of the effect of altitude above sea level on the average irrigated area of saffron in Khorasan
Razavi province during the investigated time.
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Figure 5- The regression trend of the effect of altitude above sea level on the average irrigated production of saffron in
Khorasan Razavi province during the investigated time.
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Figure 6 — The regression trend of the average precipitation effect on the cultivated area of saffron in Khorasan Razavi

province during the investigated time.



VoY

&9, gl bl jo olhie; adgi 1 el Jalge canjlyo il g Byl gy bl g 350

300

4
|

200

100

Dry stigma production (ton

100

y=-0.008x%%+ 3.078x -55.82

g RZ=0.481
o
°®
aRe e, .
g
'. o« ®
o
% o ., @
.
o "-'
e . o
150 200 250 300 350

precipitation (mm})

i 3y90 (Floj 03k y3 598y Hlwlyd il 1> Sglitie (Si)b b Bble y3 595, Hlwlyd il 55 ol ke WS wgi IS Gliae -V JSW0
Figure 7- The regression trend of the average precipitation effect on saffron production in Khorasan Razavi province during
the investigated time.
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Figure 8- The regression trend of the average precipitation effect on saffron yield in Khorasan Razavi province during the
investigated time.
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Figure 9- The regression trend of the effect of maximum temperature on cultivated area, production, and yield of saffron in
Khorasan Razavi province during investigated time.
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Figure 10- The regression trend of the effect of minimum temperature on cultivated area, production, and yield of saffron in
Khorasan Razavi province during the investigated time.
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Figure 11- The regression trend of the effect of mean temperature on cultivated area, production, and yield of saffron in
Khorasan Razavi province during the investigated time.
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