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Figure 1- Yield of dried saffron stigma in 2017 and 2019
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Figure 2- Production of dried saffron stigmas in 2017 and 2019
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Table 1- Details of cultivation data and yield of 95 and 173 saffron farms respectively in 2017 and 2019

oAbl Jlo () Sl Ot e Cr S PR JER
Index Year Arithmetic mean Maximum Minimum Standard deviation
W“SCJM 14 10 0.15 1.9
Cultivation area \was
35kes 2017 6.1 125 2 2.6
Yield
“_MS_@M 15 17 0.1 2.16
Cultivation area \YaA
35kes 2019 8.8 20 2 3.3
Yield
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Figure 2- Minimum and maximum temperature and daily rainfall during the growing season of saffron in Torbat-e-

Heydariyeh city conditions from October 2016 to November 2017
(Vertical axis to the left: temperature, and vertical axis to the right: rainfall)
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Figure 3- Minimum and maximum temperature and daily rainfall during the growing period of saffron in Torbat-e-
Heydariyeh conditions from October 2016 to November 2017
(Vertical axis on the left side of temperature and vertical axis on the right side of rainfall)
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Figure 4- Delivery rate of dried saffron stigmas in 2017 and 2019 to guaranteed shopping centers
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Figure 5- Correlation between cultivation area (hectare) and saffron yield in 2017
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Table 2- ANOVA for the first degree linear model of cultivation area (hectares) and saffron yield in 2017 and 2019

e : Clug pgema T 093]
Jo Oy o Jlw @3ljl 4, sum of ©laye (F)
Model Source of variations Year D.F squares Mean Test (F)
squares
0935 1 44.3 44.3 6.99%**
Regression
s
Jol 4oy s Jae Error ez % > o3
Li del 2017
inear mode Tﬁfm 94 633 6.7
. O,%**’)S_) 2 69 345 5.6 ***
egression
4 ks Jae = 92 565 6.1
pos Error YA
P 201
Third-linear 5 019 94 633 6.7
model Total

oy V e mdaw )3 Iy gime ***
***Significant at 1% of probability level
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Table 3- Statistics obtained from cultivation data and yield of 95 saffron farms in 2017

o 031> (i3l Jue oD ) > WR:Q” Uad Oileypo (uile y9d0m0
Fitted model R RMSE
Jol 4> (s Jae 0.26** 0.07 252
Linear model
pow 4> (s Jse 0.33 ** 0.1 2.47

Third-linear model

2o 0 Jloas! pdass jd o pxe **
**Significant at 5% of probability level

VAN Jlw 55 oyl pie 5 5 Shos o (HUK2) CulS’ o oo 9 093 4353 (s Juto (il ylg 5JUT -F Jguo
Table 4- Analysis of variance of the quadratic linear model of cultivation area (hectares) and saffron yield in 2019

Ol pk gt Jw  alilany Olumggeme Oluye (ke (F) o905
Source of changes  Year D.f Sum of squares Mean Square  Test (F)
95 2 109 545 5.3
Regression
> 170 151 103
P> 420 b Jaa Error W Jl
Quadratic linear model XK 2017 172 1861 108
Total
u‘wﬁ_) 2 146 485 4.8%**
Regression
b 169 1715 10.1
pow d>yd (s i Error WA Jlo
ird-li 2019
Third-linear model 5 172 1861 108
Total

oy ) il pdas p3 by pxe **
***Significant at 1% probability level



VFeoo ol o oylod FO ol (5))9L0S C‘l“’ 3 pele) Gﬁb&b pole dy i DOF

22

20 -
18 -
16
14
12

oS Las

yield (kg/ha)

10 ~
8 -
6 -
4

£20.7-0.93x+0.07%"
=10.2-1.7x+0.25x%-0.009%°

10 15

A W

cultivation area (ha)

VAN Jlw jd oyl yie 5 5 Shos o (HUK2) CulS o (ot (Siwno —F JSWd

Figure 6- Correlation between cultivation area (hectare) and saffron yield in 2019
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Table 5- Statistics obtained from cultivation and yield data of 173 saffron farms in 2019

Lss’:"w“w o 5 - . s e & .
00 031> (i3l Je ) R T o s s Olrg po (Sl y9dome
Fitted model (R) (R?) (RMSE)
O 0.24 0.06 3.2
Quadratic linear model
o 2> s Jue 0.28" 0.08 3.2

Third-linear model

2o 0 Jlois! pdass jd o pxe **
**Significant at 5% of probability level
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Introduction: Saffron is an annual plant that grows based on underground organs of the plant as corms and
can be used for several years under farming conditions. This plant is the main source of income for many
farmers in rural areas of eastern Iran. Khorasan Razavi province with 76% of cultivation area and 74% of
production has the first place in saffron production. Among the different cities of Khorasan Razavi province,
Torbat Heydariyeh city with a cultivation area of about 8 thousand hectares out of 87 thousand hectares of the
whole province has an area equivalent to about 10%. Contrary to the level of cultivation, the average yield in
Khorasan Razavi province is 3.4 kg / ha, which is 0.22 kg / ha lower than the national average. Considering that
the level of saffron that is increasing in many parts of the country and on the other hand, according to the long-
term average statistics, its yield has decreased significantly. The need for continuous monitoring of planting level

and vyield is one of the most issues for managers and programs. This research was conducted using the
information of referral letters issued for guaranteed purchase of saffron in the Torbat-e Heydariyeh Kadkan town
to analyze and evaluate the performance of saffron in 2017 and 2019.

Materials and Methods: In order to study saffron cultivation and its yield in the Kadkan town, cultivation
data and yield data in the years 2017 and 2019 were analyzed. Guaranteed purchase information of saffron was
used to collect data. In 2017, 95 people (at the level of 132 hectares) and in 2019, 173 people (at the level of 257
hectares) of saffron farmers in the Kadkan town to deliver saffron to guaranteed shopping centers (Rural
Cooperative Office of Torbat Heydariyeh) to Jihad Agricultural Center. They came to Torbat-e Heydarieh
Kadkan and received a letter of introduction. The information of these referrals (area under cultivation, dry
stigma vyield, production rate, village name and amount of saffron delivered) was used to analyze saffron
cultivation in Torbat-e Heydariyeh, Kadkan town in 2017 to 2019.

Results and Discussion: Based on the results of saffron yield in the Kadkan town in 2017 and 2019, 5.17
and 8.64 kg of dry stigma obtained, respectively. The amount of saffron delivered to shopping centers in 2017
and 2019 was 532 and 1270 kg, respectively. According to the results of saffron yield in 2017 compared to 2019
due to climatic and managerial conditions, has increased by 67%. Fitting of cultivation and yield data of 95
saffron farms in 2017 using a linear model showed that with increasing the area under saffron cultivation, yield
decreases R = 0.26 **. Also in the polynomial model. Second degree, with increasing the area under cultivation
to the level of five hectares, the yield decreased and since then showed a slight increasing trend (R = 0.26 **).
Fitting of cultivation data and yield of 173 saffron farms in 2019 based on the second degree polynomial model
R = 0.24 24 ** showed that with increasing the area under cultivation up to seven hectares, the yield has
decreased and since then it has an increasing trend. In the third degree polynomial model R = 0.28**, like the
second degree of yield, decreased to seven hectares and then increased and then was fixed. Considering that the
cultivation area of the most farms in Kadkan town was between 0.1 and 2 hectares and farms up to two hectares
in the villages of Kadkan townt, it is non-mechanized, therefore, in these farms, the management of smaller
farms could be done more easily and the increase in yield for these farms was predictable.

Conclusion: According to the results of the present study, the yield of saffron in 2017 and 2016 was 5.16 and
8.64 kg / ha, respectively. Considering that the average yield of saffron in the country is 3.62 kg per hectare
(Statistics of the Ministry of Jihad Agriculture, 2018), the yield of saffron in the Torbat-e-Heydariyeh Kadkan
town can be considered as high yield in the country, which is probably due to climatic conditions and is
managerial. 67% increase in yield in 2019 compared to 2017due to climatic reasons (increased rainfall) and
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management (nutrition, agriculture, training, irrigation, proper planting date, use of corms with appropriate
weight, disinfection of corms at planting, Summer irrigation, weed control).

Keywords: Climatic conditions, Correlation, Rainfall, Regression, Saffron production



