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Table 3- Analysis of variance of multivariate regression relationship between yield and independent variables

Model Sum of squares Mean square .
Joo Sloye ggne Sl Sleyo (S F Sig.
Regression
< 1478731089.000 211247298.500 540.070 0.000
g5
Residual
olasdl 45373184.860 391148.145
Total
I 1524104274.000

A: Dependent variable: yield (g.ha™).
5 Slos tdianly piio ol
B: Independent variable: Predictors: (Constant), Gravel, Py, (mg.kg™"), Gypsum, K, (mg.kg"), CaCOs, EC (dS.m™), ESP.
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Yield = 91.78CaC0; + 25.57Gypsum — 58.48EC — 9.08ESP + 275K + 2.18P — 175.48Gravel +

3043.94 R2=097 P <0.001



FoX olse; o)y bigme; 9 SB (wlugy gL Jgua (r9 9 (o)) cawld Loy 30 ¢yl K02 9 (2T (5

3,500 g JEimo (G patio Cpnt (SSmnod ot 3y piiint b 030 ] Sl OV 3lro —€ Jous
Table 4- Equations derived with the highest correlation coefficient between independent variables and yield

Jitns o Wslas g9 ol O g ~ e g
Indep_endent Type‘of Equation Coefﬁc.lent. of S
variable equation determination P value
el @l y = 309230052 0.84 0.0001
CaCO;, Exponential
& ¥ asy y=-2.328x" +124.53x% - 2187.7x +
Gypsum Cubic 13558 0.97 0.0001
SB g9 e y=-0.8446x" + 58.036x" - 1447.7x +
BC Cubic 13555 0.94 0.0001
L _ 34 2 +
L;bE.S,;,\w " y=-0.1924x 12;.;15;; 941.87x 0.96 0.0001
. .‘ .
el s y = 0.0027x>666! 0.93 0.0001
Potassium Power
o Yy y=-0.0784x> + 7.8984x> + 2.8914x -
Sand Cubic 45783 0.46 0.0001
o " y=0.3548x" - 42.211x* + 1337x -
Clay 4341.9 0.59 0.0001
s ¥ sy y=7.5221x" - 264.09x* + 2631.2x -
Silt Cubic 793.72 0.13 0.0001
0w ¥ asy y=0.0767x’ - 7.5006x - 19.937x +
Gravel Cubic 12669 096 0.0001
T . slay
oS o7 y = 7686.4x°534 0.48 0.0001
Organic carbon Power
SE o @ y=(5x109)e" 4 0.64 0.0001
pH Exponential
S S y = 52.104x 455 0.70 0.0001
Phosphorous Power

b e olyae; 5)Sles Y g e juxio X (398 Y oleo 0¥
* In the above equations, x is the independent variable and y is the yield of saffron.
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Figure 1- Relationship between saffron yield and soil salinity.
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Table S - Soil and landscape requirements for saffron
Landscape and soil requirements-saffron
Ol — L (e 9 SB oy, )L
Class, degree of limitation and rating scale
S 4250 o g Cudgaom 4y (S

Land characteristics
N2 | N1 3 $2 S1 )] Sleoguas

0 25 40 60 85 95 100

Topography (t)
il g
0,
; 18 15-18 10-15 5-10 < Slope (%)

Wetness (w)
Sb
; F3 F2 Fl ; FO Flooding

xS
Poor but not Poor but Poor and Drainag
drainable drainable aeric Tmperfect Moderate Good S

Physical soil
characteristics (s)
SB (b Slhogad
Co,C>60s Cm, S, SiCm, Si, SiCs, SC, CL, SiL, L. SL.SCI Texture/structure
C>60v C<60v C<60s SiCL, LS P Oless b/ el

0,
>60 55-60 45.55 25-45 10-25 0-10 Coarse fragment (vol %)
(o 0 N
<20 40-20 60-40 80-60 >80 Smlizptfl (em)
k}a.f—
0
>65 60-65 45-60 3545 15-35 0-15 Cacgjj( %)
0,
>20 16-20 10-16 5-10 2-5 0-2 Gyps‘;“ 6)
Soil fertility
characteristics (f)
SB dols Cluogas
>8.6 8-8.6 7.2-8.0 7-7.2 6.5-7
- pH (H,0)
<5.8 - 6-5.8 6.3-6 6.5-6.3 A
1 0,
i i <05 1-0.5 21 - Organic Farbon (%)
S ons
Salinity and alkalinity (n)
OO (o 9 dl)w
EC (dS.m™)
>18 15-18 915 4.5-9 245 0-2 S s

ESP (¢
>42 35-42 25-35 15-25 7-15 0-7 S B (%)
P e
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2- Critical level
3- Break even production 1- Threshold limit




¥r0 glye; glp bigme; 9 SB (wlugy S0 Jgua (r9 9 (o)) CawlT Loy 0 ¢yl K02 9 (2T (5

Olre; $lp B aShy (A Gl bl 29ae -1 Jgua
Table 6- Threshold limit or critical limits of some soil properties for saffron

(o 1 g 3y5008) (1,500 g 4o ,ldle
Quantity in critical yield (Break even production)

15

oy Oluogas sy o s [ jlxe aitiwl
Land characteristics Unit Threshold limit / Critical limit
EC B Threshold limit: 4.5
SeiS Eolan dS.m e 2
ESP Threshold limit: 15

D i Ao yd JETINES

Gypsum Y Threshold limit: 5
& ’ JEIRSS
CaCO; y Threshold limit: 25
Sal ’ NS
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S Gas om Sy
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Figure 2 - Relationship between soil index and yield of 21 saffron farms.
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Abstract

The objective of this study was to investigate the effect of soil and land characteristics on saffron yield.
First, 124 saffron farms in Khorasan Razavi, South Khorasan, Fars, Golestan, Markazi, and Kerman
provinces were selected. Suitable soil samples were taken in each field, and a land-use questionnaire was
completed during three years from 2017 to 2019. Soilsamples were tested to determine their physicochemical
properties. After preparing the data, they were statistically analyzed. Multivariate regression between yield as
a dependent variable and salinity, percentage of exchangeable sodium, soil reaction, gypsum, lime, clay,
sand, silt, gravel, and available potassium and phosphorus of soil were studied as independent variables by
the stepwise method. By examining the relationships of simple regression between important and effective
land characteristics and yield, land characteristics rating was performed. Then, the saffron soil requirements
table was prepared. The proposed table was verified with the data of 21 new farms. The results showed that
available potassium, sand, soil salinity, percentage of exchangeable sodium, and lime had the highest, and the
soil and organic carbon reaction had the lowest range of changes. Regression results showed that the
independent variables of soil salinity, ESP, lime, gypsum, gravel, and available potassium and phosphorus,
respectively ranked, affect the final yield. TRhe coefficient of determination of multivariate regression
showed that the variables entered in the model were able to determine 95% of the variance related to the
dependent variable. The largest contribution to the reduction of saffron yield is related to soil salinity, gravel,
exchangeable sodium percentage, and the amount of lime. Validation results showed that the yield correlation
coefficient with the soil index of the proposed table for saffron is about 0.92, which indicates the acceptable
accuracy of the proposed table.

Keywords: Cropping pattern, Land suitability, Regression, yield.
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