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Abstract

The growing population has increased the demand for food, which can be met through advancements in agriculture.
Evaluation of soil fertility is necessary to examine the spatial changes of nutrient elements. This research was conducted
to evaluate the characteristics related to soil fertility for saffron (Crocus sativus L.) in 29 farms in Bahabad city. For this
purpose, soil samples are prepared from the layer of 0 to 30 cm by composite sampling method. Soil characteristics
including electrical conductivity (EC), pH, organic carbon, available potassium (K) and phosphorus (P), and iron (Fe),
zinc (Zn), manganese (Mn) and copper (Cu) extractable with DTPA-TEA extractant were measured. Then, data
processing was done in the form of normalization. The results showed that only one farm had high fertility and the
others had low or medium fertility. Results showed that there was a significantly positive correlation between saffron
yield and soil available phosphorus, available potassium, organic carbon, iron and manganese extractable with DTPA -
TEA extractant. The results showed that paying attention to soil fertility is necessary to achieve maximum yield.
Another finding of this research is the non-uniformity of agricultural management in the region and taking measures
based on personal experience of people without considering the principles and standards of planting, maintaining and
harvesting.
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Background and Objective: Today, food security is one of the important goals in government planning. One suitable
way to increase agricultural production is to increase the yield of plants on the surface. Plant yield is influenced by
many factors such as soil physical and chemical properties. Therefore, knowing the soil's ability to provide nutrients
needed by the plant provides the conditions for optimal use of resources, prevents the excessive use of chemical
fertilizers and reduces their environmental consequences. Soil fertility evaluation is a process to evaluate soil potential
based on measuring soil characteristics for specific use and mainly for agricultural purposes. The basic framework of
this evaluation is to compare the soil characteristics required for a specific use (such as planting a crop) with the
existing characteristics or quality of the desired soil. Soil fertility assessment is used as a basis for rational land use
planning and decision making. Bahabad city is the largest producer of saffron in Yazd province with about 400 hectares
of saffron cultivation area. Considering the high justification of the saffron product among other agricultural products,
the present research was conducted to determine the chemical characteristics of the soil and provide the soil fertility
map in Bahabad city.

Methods: Soil sampling was done from 29 saffron (Crocus sativus L.) farms in Kamkoye, Asfij, Dehjamal, Arij and

Copyright © 2024 Isfahan University of Technology, Published by IUT Press. This work is licensed under a Creative
Commons Attribution-Noncommercial 4.0 International license (https://creativecommons.org/licenses/by-nc/4.0/).
BY NC

Non-commercial uses of the work are permitted, provided the original work is properly cited.



http://dx.doi.org/10.29252/ejgcst.9.2.1
https://jspi.iut.ac.ir/index.php?slc_lang=en&sid=1
https://portal.issn.org/resource/ISSN-L/2783-5014
https://portal.issn.org/resource/ISSN/2783-5286
https://creativecommons.org/licenses/by-nc/4.0/
https://orcid.org/0000-0001-6627-8468
https://orcid.org/0009-0005-3182-6117

Shirmardi et al. Soil Fertility Assessment in Saffron (Crocus sativus L.) ...

Hosseinabad. Soil sampling was done from the 0-30 cm layer using composite sampling method. Electrical
conductivity (EC) and pH was determined in the saturated soil extract. Some soil chemical properties including organic
carbon, available phosphorus (P) (Olsen-P), available potassium (K) (ammonium acetate, pH = 7), and iron (Fe), zinc
(Zn), copper (Cu) and manganese (Mn) extractable with DTPA-TEA extractant were measured. Then, data processing
was done in the form of normalization and non-dimensionalization.

Results: The results of the fertility maps showed that in the area of Dehjamal, only one farm had a good fertility and the
others had low to medium fertility and require farmers' attention to nutrition and management of organic fertilizers. In
other regions, the fields had low to medium fertility, and it is necessary for the farmers to use the appropriate amount of
organic and chemical fertilizers. The soil pH results of the region showed that the soils are in the category of neutral to
alkaline soils. Also, the fluctuation of the EC in soils was high and varies from 0.82 to 7.52 dS m™!. Olsen-P varied from
very low (3.2 mg/kg) to very high (117.2 mg/kg) in the soils, which might be due to high rates of animal manure and
phosphorus fertilizer applications. Available K also changed highly in the studied soils. The soil organic carbon content
varied from very low to high in the soils. Results showed that there was a significantly positive correlation between
saffron yield and Olsen-P, available K, soil organic carbon, and Fe and Mn extractable with DTPA-TEA.

Conclusions: The availability of nutrients for plants and the balance between nutrients play an effective role in
improving plant yield. Application of organic and chemical fertilizers should be in accordance with the soil testing in
order to increase the yield. According to the results, the diversity of farm management was evident in the use of organic
and chemical fertilizers. In relation to macro and micro elements, it is necessary to use the appropriate amount of
fertilizers according to the soil testing.
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Table 1. Summary of the status of effective parameters in soil fertility in the study area

St s e Sl o S 5SSl Sl Jslas asls
Coefﬁcyent of Star}dgrd Skewness Median Maximum  Minimum Charachteristic
variation deviation
Sk s
0.03 0.23 0.78 7.50 8.19 7.13 Sl
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s BB A
0.8 26.99 1.60 28.10 117.2 322 <¢J§;1§f_ (’dek:")
Available P (mg kg™)
o B ey
0.65 214.31 1.46 225 329.70 935 117 <¢J§;1§f_ (’dek:")
Available K (mg kg™)
7 e
0.56 1.13 0.008 1.72 6.99 0.19 RRE g
Organic carbon (%)
DTPA L 1 sl LG cpal
0.65 6.68 1.18 10.12 27.3 1.1 Q‘ijlzsf.(’;uk:‘)
DTPA-extractable Fe (mg kg™)
DTPA L ~I el |G
1.07 1.23 3.93 0.84 6.96 0.29 - C HE
DTPA-extractable Cu (mg kg™)
DTPAL{le;b;AlJfBéw
1.36 4.98 4.01 2.28 27.68 0.26 (pf;l:sj. Dfdlt“‘)
DTPA-extractable Zn (mg kg™)
DTPA L | sl L6 55
0.46 6.79 0.58 14.36 33 3.06

(SAS 5 o8 J)

DTPA-extractable Mn (mg kg™)

sl U Gl S s SnsaSplwar g b
La S5 3l SO p e Sl s S (655l
92 A_M..LLEA S50 cdl),a.o) 4.3.,\3.7 QLAM)QLNLZJS .Ia.w).?
230 S o (Ss 93 Sl B S n ormd Sz )2 4 ol
)3 CL.J 4 S (Saaty and Vargas, 2012) &3 S | 5 esliza

NGV P WA ob)‘ﬂ (Y) J)J}-

=l b s s s Conds Jlemes 5 ] 3 )
skl JTesle b adsSaS sl gol5e 3l (Fp gz
("’“L" olie sl (6) 5,0 cdew sy 1> (las S 8 e
o 4 A edalie (93l5 Sl plze o SbE et LB
355 5 A glasss G ran Sglie y e 4 b e sl
SLst s B i il 150 plad 3 ol ol

2y dng SRl S S



O Ken 5 53,8 i

VEX /el osled / pa 5l Jl/ oS 5 S Ly,

2 3l el C;L:; @ oax g bl ol S1H(Y) Jgde
ol 3 bl slie o3l ol Ay o sla ol (g ol
A s (ol i sl Gl el
(el ol S SG Sl ULy slie ol S5 a (aﬂ
O3 S alol 5Bl 50 O Ol 4 e cnl ol
2> So gods e 4 b el ple Ll 5550 (5 e
e 3 e Sl a1V ) el 5 SGp 36 -
ot 3 ool s e o atli s g5 s
Zhaoetal., ) i o > ol e w el esls ol
e ahol e i e 5 Ll 05 55 (2010
dsdr bl o (S5 O o 05 (S o 536 3o
.(Mokarram and Bardideh, 2013) s acul>s ()

3 0350 me 3 45 3l OLE (ghlole slaeid b
S g o el Caxss las e SO LS Jle
S ol L1303 5dme pl 5o g5l e 4y 5 (Y IS8 ex
3 AgdE S o el a5 A3l o3 ey U (S
s 50 glaes s s el I glas S G5 ms e
Cenl 9,0 s Lds ousn U oS Subel GLls g5l
S G SLE w S war g L ey S
Al ol sl 5 JT glas S il

3 Sles 5 S ool B ) gduc Il mle
Jsbas &8 sl Ol @Lﬂ ol 0 B (0) Jsd> s @l}»
e Aoty 3 5, Shas ol 5 S LS
2 2smo b ol (P 02 S i a Sl il a8
(0 ) it odalin iy 3 Shas 508 (85l

8 kes 5 S gla sy g (Soan
e 03 ekushn (o) Capde §ad e Doeal a5 L
L 0T peis BL | 5 adlate 53 Sbt (50,8 5 Sy ke
3 Bl i ol oo Ol e e 5 Shas Ol
5 Sles Ol 5 St ol (6, Selll sls L M
Sl oy (Nieor @l 23S S5 ) 3

Gl S gidols Oy 53 Larle s 30 Lol Y Jgas
(Saaty and Vargas, 2012) §l j2e 5 J seames

Table 2. The effect coefficients of each parameter on soil
fertility for saffron crop (Saaty and Vargas, 2012)
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Electrical conductivity
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(Saaty and Vargas, 2012) sdd oy o sla et ld (g5olol Cy o ¥ J g

Table 3. Fertility coefficient of dimensionless Charachteristics (Saaty and Vargas, 2012)

bl.uéﬂﬂ.ab .la.ﬂj:.atgjgd.ab- ('SLSJ:’J“’B u.a;—LL
High fertility Medium fertility Low fertility Charachteristic
< Sl
0.51-1 0.21-0.5 0-0.2 A bl
Electrical conductivity
Sl ss)
0.81-1 0.35-0.8 0-0.34 sl
Soil pH
i
0.81-1 0.51-0.8 0-0.5 oS
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Table 4. Fuzzy range of fertility values (Mokarram and Bardideh, 2013)
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Fig. 2. Fertility map of studied lands in different areas of Bahabad
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Table S. Prioritizing the fertility of the region's lands for saffron cultivation

t&:f ] ol d A SIS s s L » anlad o jlo
e s S LS) Fertility for saffron cultivation in order of Fertility coefficient Region Palt:[
Yield (kg ha!) priority number
9 1 0.58 DehJamal Jlo> o 23
8.5 2 0.48 Asfij il 5
9 3 0.48 Bonestan Ol 17
8 4 0.43 Kamkoeieh 4 ;S 27
75 5 0.43 DehJamal Jle= o> 10
8 6 0.41 Asfij goie] 15
Ui i
6 7 0.41 HomT o E) 4
Arij & Hosinabad
5 8 0.39 Vahdatabad sLicod> 14
Ui i
45 9 0.39 B 3
Arij & Hosinabad
4.5 10 0.37 Kamkoeieh 4 ;S 22
4 11 0.35 Kavijan Ol S 18
4 12 035 Asfij i 1
Ui i
35 13 0.34 o 6
Arij & Hosinabad
4 14 0.32 DehJamal Jlo= o5 12
1 15 0.32 Kamkoeieh 4 ;S 28
2 16 0.30 Asfij i 5
2.5 17 0.29 Asfij i 2
Ll i
1 18 027 oo 7
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Ll i
1 19 0.26 o 11
Arij & Hosinabad
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2.5 23 0.18 Ashtork S il 16
3 24 0.14 Asfij il 8
1.5 25 0.11 Kamkoeieh 42 sSaS 24
1.2 26 0.11 Kavijan Ol S 20
1.2 27 0.08 Bonestan Ol 19
1.5 28 0.07 Bonestan Ol 21
1.5 29 0.07 Kamkoeieh 42 sSaS 25
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