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Extended Abstract

Introduction: Differences in the physical and chemical properties ofSoil are among the major
factors contributing to the high yield variability observed amo}lg saffron fields in Iran.
Although some physical properties, such as soil texture (percentages of clay, sand, and silt),
are considered inherent soil characteristics and are {argly altered by farmers, other soil
properties- including pH, electrical conductivity#(EC), organic matter content, soil bulk
density, and saturated moisture percentage- are_directly or indirectly influenced by various
management practices, such as the typeyand rate of fertilizers applied and the quality of
irrigation water. Saffron farmers_cait ;mprove soil properties to better meet the crop’s
requirements through pragctices suchas selecting soils with suitable texture, applying sand to
partially amend heavy sois, using organic fertilizers, and incorporating plant residues.
Accordingly, the aim of the/present study was to investigate differences in soil properties
among ordinary, skilled, and leading saffron farmers in Torbat-e Heydarieh County, Iran, as
one of the main_génters of saffron cultivation in Iran and worldwide.

Materials=afid Methods: In this study, selected soil properties from 125 saffron fields in
Torbat-e Heydarieh County were compared among three producer groups: leading (expert)
farmers, skilled farmers, and ordinary farmers. The numbers of selected farmers in the
ordinary, skilled, and leading groups were 45, 48, and 31, respectively. A completely
randomized design (CRD) was employed to compare soil properties among three groups. Due
to the unequal number of farms in each treatment, an unbalanced completely randomized
design was applied. As the results of the analysis of variance (ANOVA) did not indicate
significant differences among the three farmer groups for many of the evaluated traits,
descriptive statistics were also used to obtain a more detailed understanding of data behavior.
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Accordingly, for each soil property examined, the minimum, maximum, range (maximum-
minimum), median, mean, variance, and standard deviation were calculated separately for
each producer group. Data analysis was performed using SAS and Microsoft Excel software.
Results and Discussion: The results showed that the soil of saffron fields in Torbat-e-
Heydariyeh is alkaline (pH: 7.5-8.4). Also, the soil pH of the fields of the three groups of
farmers was very similar, and its average for the fields of ordinary, skilled, and expert farmers
was 7.9, 7.8, and 7.8, respectively. The mean soil electrical conductivity (EC) of the fields of
all farmers was about 1.2 dS m, which is within the range tolerated by saffron. The Jean
soil saturation percentage for the fields of ordinary, skilled, and expert farmers was 30, 37.4,
and 38.2 %, respectively. The range of soil organic matter changes in the fields of/ordinary,
skilled and expert farmers was between 0.14-1.36, 0.14- 1.51 and 0.21~1.4 %, respectively,
and its mean value was 0.54, 0.62 and 0.64 %, respectively. The highest and the lowest soil
bulk density (1.61 and 1.53 g cm®) were obtained in the fields of ogdinary and expert farmers,
respectively. The mean soil clay content in the fields of.ordinary, skilled and expert farmers
was 13.1, 13.8 and 17.4 %, respectively. Overall, the seil¢f the fields of expert farmers had
higher clay content, organic carbon and saturation peréentage and lower bulk density.
Conclusion: Overall, higher clay content, organi?; matter, and saturation percentage, and
lower soil bulk density can be considered as the important reasons for achieving higher yields
by leading farmers. In the presentsstudygonly differences in soil properties among the three
groups of farmers were examined; hoWever, soil-related factors are not the sole contributors
to the yield gap observed“in saffrop‘fields. Other factors, such as differences in the level of
technical knowledge and thexagronomic management practices implemented by farmers, may
also account for the higher yields achieved by leading farmers.
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Table 1. Longitude, latitude and altitude of some of the studied fields
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Field Longitud  Latitud  Altitud Field Longitud  Latitud  Altitud Field  Lohgitud ¢ Latitud  Altitud
numbe e e e(m)  numbe e e e(m)  numbe e 4¥ e e (m)
r r r »
1 59°21' 35719 1387 1 59°70' 35°9 1175 ik 59° 21 35724 1662
2 59°26' 35731 1786 2 59" 11' 35712 1232 2 58°53' 35° 36' 1820
3 59°23' 35718 1353 3 59°11' 3571 1231 3 59° 17" 35722 1464
4 59°9' 35°12' 1251 4 59°21' 35717 1367 4 59°21' 35724 1684
5 59°17' 35°35' 1666 5 59°37" 35°17" 1392 5 59°18' 35721 1456
6 59°4' 35719 1450 6 59°12' 357 1187 6 59° 14' 35716 1329
7 59°43' 35719’ 1843 7 59°13' 35719 1436 7 59° 50' 35712 1212
8 59°18' 3572 1240 8 58°57' 35°36' 1763 8 58" 59' 35" 35' 1749
9 59°2' 35717 1379 9 58°48' 35°35' | ) 41907 9 59° 20’ 35732 1699
10 59°11' 35°80' 1285 10 58°45' 35¢ 35' ¢ 2027 10 59° 23 35720 1422
11 59°11' 35°60' 1175 11 59°2' 359" 1396 11 59° 20" 35718 1050
12 59°13' 35°50' 1154 12 58°53' 35°36! 1780 12 59°15' 35717 1370
13 59°5' 35711 1246 13 59°11' 35.19 1450 13 59° 20" 35722 1501
14 59°8' 35723 1596 14 59°6' 35711 1206 14 59° 7' 35°9 1167

15 59°12' 35°15' 1327 15 59° 18’ 3521 1474 - - - -
16 59°44' 3519 1552 16 59°23' 3519 1382 - - - -
17 59°21' 35°18' 1366 17 59°6' 35711 1216 - - - -
18 59°25' 35°32' 1758 18 2 59°13 3BT -
19 59°16' 35°26' 1628 1946 ¥59714' 3517 1378 - - - -
20 59°44' 35°19' 1551 20 59°15' 35°19' 1396 - - - -
21 59°18' 35°20' 1438 21 59°25' 35°32' 1750 - - - -
22 59°24' 35°20' 1443 22 59°24' 35°25' 1767 - - - -
23 59°18' 35°21° 1502 23 59°17' 35°36' 1660 - - - -

24 59°9' 3512 240 24 59°23' 3572 1425 - - - -
25 59°11' 35°80' 1174 25 59°17' 35721 1451 - - - -
26 59°6' 35 11' 1093 26 59°16' 35°19' 1418 - - - -
27 59°14' 3547 1371 27 59°13' 35°18' 1379 - - - -
28 596 35°33' 1668 28 59°16' 3519 14,51 - - - -
29 59°16. 4¥35°26' 1601 29 59°16' 35°2 1427 - - - -
30 59°6® 35°23' 1725 - - - - - - - -
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1 <0.25 0.25-0:5 0.5<
2 <2 2:4 4<
3,4,5 <5 5-10 10<
6 <3.5 P 35-7 7<
/< <15 4 1.5-3 3<
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Table 3- Analysis of variance (mean squares) related to the differences in some soil characteristics
of saffron fields managed by leading, skilled, and ordinary farmers

5 @olio 43,0 oiiSly Colin bl ao )y Lj oS Lj oo ) O Ao yd AW ooy o yd
S.0n/ ol Sk SSepsdl o Saturation  Organi Organi e gt Sand Silt Clay
O df pH EC percenteg c c el percent percentag  percentag
e carbon  matter Soil age e e
N
bulck
density
55008 sl 04,8 ox >
cliagis sle 09,3 2 0.030™  0.16™ 43.95™ 0.035™  0.10™ 0.051 275.9™ 109.6™ 169.5
Farmers Groups
s
Error 121 0.032 0.80 23.18 0.027 0.08 0.003 128.8 73.8 35.9

S size pac NS oy S Jlais] grdaws )3 l5 dme FF
**: significant at the 1% probability level; ns: not significant
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Table 4- Changes in soil pH of selected fields in Torbat-e-Heydariyeh County among the three
major saffron producing groups

aalllan 3,50 05,5 Bl Sl amed &l Sle o)l Jhieo 8l 5]

Faermers category Min Max Range Median Mean Variance Standard
deviation

e stdS 76 83 07 790 791 0026  0.162

Ordinary farmers

solo 5yglis

Skilled farmers 75 84 0.9 7.80 7.88 0.033 0.183

srdey b oy jyolis v
Leading or expert 76 83 0.7 7.84 7.85 0.038 0195

farmers \

>
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Table 5- Changes in soil electrical counductivity (EC) of selected fields in Totpat-e<Heydariyeh

County among the three major saffron producing groups .
" ) Jobs Sl &l sle ke o=bly Sxe Sl ]
- 230 095 Min Max Range Median &) Variance  Standard
i E.?teerrr;?rs @ds (s Medn deviation
gory m1Y)  m? @ mM
559l

uiy»jw 39 095 469 374 1.99 4 2.08 0.621 0.788
Ordinary farmers )

Al S5k 096 446 3.50 487 2.19 0.910 0.954

Skilled farmers

gy b o joliS
Leading or expert 0.84 5.07 4.23 1.89 2.08 0.901 0.949
farmers

Aoy B g YO Cu i Jotme ol55ekS & )l50 )3 S5 gLl doys ST g JBlis ¢ o Waoylel ool
2053 ke 920 )3 OF 9 FA i 5y 9y (1j)oliS” 130 )2 9 203 ¥ 9 Yo jale (f5)5LaS" £ )15 5
Blyool st .ngw)a YNY 9 YVIY &F o g g i 5 plo o Joare ()l550liS &)l50 10 50 S el
g Lo Yaile (S8 1Sl 35 (g 9yl (Jgone (ljyoliS (sl O/+1 o ¥V DWW o 5) Jlme
&l BB elil dopd o P9 YL (F J9in) Cunl 09,5 Ay jd (sldsyjey9,0 (slglas dgng
il Lo o g0 (ol 516 33 oy 2o 5 (V J5i2) JT 63l csliomo 032 YL & Sl gy o551
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Table 6- Changes in soil saturation percentage of selected fields in Torbat3esHeydariyeh County
among the three major saffron producing groups

adllas 3,90 05,5 Jils el s el oubly ke il
Faermers Min Max  Range Median Mean Variance  Standard
category (%) (%) (%) deviation
‘;’“TA oshis 25 50 25 36,0 36.0 26.3 5.13
Ordinary farmers
. a S
Pl ushi5 30 46 16 37.0 37.4 18.78 433
Skilled farmers s
gy b o3 ol
Leading or expert 28 53 25 37.8 38.2 25.4 5.03
farmers
\
N
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Table 7- Changes in soil organic matter and carbon of selected fields in Torbat-e-Heydariyeh County among the three major saffron producing groups

dalllan 3550 05,5 Sl S el wleo &)l ol obsls Slme Bl
Faermers category Min (%) Max (%) Range Median Mean (%) Variance Standard
deviation
N
oM oC oM oC oM ocC oM oC oM ocC oM ocC oM ocC
5yglis

o2 9 014 008 136 079 122 071 059 “034 054 031  0.083 0.027 028 0.6
Ordinary farmers
PL?’”L;; 0.14 008 151 088 137 080 057 0.33 0.62 0.36 0.106 0.035 0.32 0.18
Skilled farmers s
- o o S
’M.L""’"’}”’w 0.21 12/0. 140 081 119 069> 052 0.30 0.64 0.37 0.053 0.018 0.23 0.13
Leading or expert farmers y

OM= organic matter & OC= organic carbon-—-——- I op,s =0C 5 J sl =OM
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Table 8- Changes in soil bulk density of selected fields in Torbat-e-Heydariyeh County among the
three major saffron producing groups

dallao 3y50 04,5 LiRes Sl al wlo e (3wSle byl Hze Bl ol
Faermers Min(g Max (g Range Median Mean (g Variance Standard
category cm®) cmd) cmd) deviation
e 1.51 1.76 0.25 1.62 1.612 0.0036 0.060
Ordinary farmers

s 1.49 1.68 0.19 1.58 1.59 0.0029 0.054
Skilled farmers

gy b o3 9l

Leading or expert ~ 1.46 1.73 0.27 1.57 1.53P 0.0046 ’ 0.068

farmers

Jle] s )3 (S5 oge3l ol 1 o sine BT 48 alite g > (sl slo ik (g pplle (ogasie (g U Mo 350 5

Al a2 )0 ey
Regarding the trait of mean bulk deensity, means with the same letters are not significantly different based
on Tukey’s test at the 5% probability level. y
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Table 9- Changes in soil partilces percentage of selected fields in Torbat-e-Heydariyeh County among the three majorsaffron producing groups

Al ) Sl Al e P o &)l30 5l ob)ly IR e

292 09 Min (%) Max (%) Range Median Mean (%) Variance Standard
Faermers deviation
category sa Sl Cl Sa SI Cl Sa SI Cl Sa SI CljsSa SI CL Sa Sl Cl Sa sl cl
J%fﬁ 5aglss 36 14 2 78 54 24 42 40 22 550 32 138 549 320 131" 1213 699 255 110 8.36 5.04
Ordinary farmers
lo jyglis y

i 32 14 2 82 56 24 50 42 22 50.0m, 35 14 50.8 35.3 13.8° 130.1 952 286 1141 9.76 5.35
Skilled farmers

gri b oy jlis
Leading or expert 14 22 6 70 52 40 56 30 34 %04 32 16.6 494 331 17.4* 1369 47.3 611 11.70 6.88 7.82

farmers y

Sa=safds Sl=silt & CL= clay — v, 30> =CL § cdows 00,5 =Sl ¢ 10 )> =Sa
Yy 3oy gy Jloin] w10 WS gidges] (ol )l cime M3 181 ailisie g > (sl (slo pSlo gyl 50 oy doyd (uSSlo o 3590 4
Regarding the trait of mean clay percentage, means with the same letters are not significantly different based on Tukey’s test at the 5% probability level.
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