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Extended Abstract

Introduction: Saffron (Crocus sativus L.), recognized as the world’s most expensive
agricultural and medicinal crop, holds a pivotal role in Iran’s agricultural economy, particularly
in arid and semi-arid regions such as Torbat Heydarieh and Zaveh. After saffron harvest, the
fields are typically utilized for subsequent crops like cumin (Cuminum cyminum L.) and sesame
(Sesamum indicum L.), offering opportunities for crop diversification and income
enhancement. This study addresses the economic challenges faced by farmers in saffron-
producing regions of Iran, where soil fertility decline and water scarcity necessitate sustainable
crop rotation strategies. Cumin, a drought-tolerant medicinal plant with significant export
value, and sesame, a resilient oilseed crop, are promising candidates for post-saffron
cultivation. The research aims to compare the quantitative and qualitative performance of these
crops under varying land-use histories (saffron fields vs. fallow lands), providing insights into
optimizing agricultural management and boosting farmers’ livelihoods. Understanding the
influence of saffron residues, potential allelopathic effects, and soil conditions on subsequent
crops is critical for developing effective farming practices in these regions.

Materials and Methods: The experiment was conducted during the 2022-2023 growing
season in Torbat Heydarieh and Zaveh, two key saffron-producing areas in Khorasan Razavi
Province, Iran. A split-plot design within a randomized complete block arrangement with three
replications was employed. Main plots consisted of two prior land-use types: fields with a 5-
year fallow period and fields previously cultivated with saffron (corms removed post-harvest).
Subplots included two plant species: cumin and sesame. Cumin was sown at 18 kg/ha and
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sesame at 6 kg/ha, with seeds sourced from the Khorasan Razavi Agricultural Jihad
Organization. Fertilization involved urea (400 g/plot), triple superphosphate (300 g/plot), and
potassium sulfate (300 g/plot), applied in stages tailored to each crop’s growth phases. Plots
measured 10 m?, with 1 m spacing between subplots and 2 m between main plots. Evaluated
traits included soil physical and chemical properties (e.g., pH, EC, N, P, K) before and after
cultivation, yield components (e.g., seed yield, biological yield), plant growth parameters (e.g.,
height, seed number), and economic performance. Soil samples were analyzed for texture,
organic carbon, and nutrient content. Data were statistically analyzed using SAS (version 12),
with means compared via Duncan’s multiple range test at a 5% significance level.

Results and Discussion: Results revealed that fields previously cultivated with saffron
significantly outperformed 5-year fallow lands in terms of seed yield, biological yield, and
economic returns for both cumin and sesame. In saffron fields, cumin exhibited a 15.75%
increase in seed yield and an 18.71% rise in biological yield compared to fallow fields, while
sesame showed a 33.26% and 23.87% increase, respectively. These improvements are likely
due to enhanced soil organic matter from saffron corm residues, despite potential allelopathic
effects reported in prior studies. Zaveh outperformed Torbat Heydarieh across most traits, with
cumin seed yield 27.25% higher and sesame 24.94% higher, possibly due to Zaveh’s more
favorable soil conditions (lower salinity, moderate alkalinity). Sesame displayed a higher
harvest index (20.72% in saffron fields) than cumin (36.79%), indicating greater efficiency in
converting biomass to seed. However, cumin’s economic yield was nearly three times that of
sesame (93.26 million IRR vs. 32.57 million IRR), driven by higher market value and yield
stability. Soil analysis showed no significant post-cultivation changes, suggesting sustained
fertility in saffron fields. These findings underscore the economic superiority of cumin and the
positive legacy effects of saffron cultivation on subsequent crops.

Conclusion: This study demonstrates that cultivating cumin and sesame after saffron harvest
is a viable strategy for enhancing farmer income and agricultural sustainability in Iran’s saffron
regions. Cumin emerges as the more economically advantageous option due to its higher yield,
income potential, and adaptability to local conditions, making it the recommended choice for
post-saffron cultivation. Sesame, while less profitable, offers resilience and a higher harvest
index, serving as a complementary crop in rotation systems. Saffron fields provide a superior
starting point compared to fallow lands, highlighting the benefits of saffron residues for soil
health. These results offer practical guidance for farmers and a foundation for future research
into optimizing crop rotations in arid environments.
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o#155 Jlo 59 98 5 S 05 ensd ol Lol s
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g5 skS pa il Glegs Ayr e wS 505 5lS o
g e 005 SYL golaidl i3l sanmo lid bbewend
O AYYE) oI 5 golaidl o Sl coiSasgs
A (logs ygukie YY.OY) aoiS L dslin 4o (Hlogs
W5 53 lp o Shee izl g 3, Shos 4 bgpe slaosls
Jedi g 43525 VY a5 SAS 133le 5 5l eolazwl b oLS
Olsieds byl b ool gy slocs )57 Judow ol joaials
3,8 i o Bolar ol jl laiedy bl )ST g cob ol )
asloaiz yge5] 5l solatuwl b s oy Silie duslie .asos
Al bl o 10 B (5 lolins e o SSls
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sl L8] Ll g gngd il L YU Sl (s 5 L

e b SB oK g PN jole g JTolgo mlaw 09
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2 0l bl e 5 Cute Sl Jolas eaimo L
Lol o DY gas

S8kes )3 egly 5 dpm Cu (e oddosalin slacglis
(Yang etal., 2024) )|,5en 5 b bS5 b 505 jomw 09
S s o8l Iyl wisly flis a8 el anglie LB
Ngaza 0 Skae s B 3l sl e sladbaie
55 e sl S ansl asly ey Cols gla g o
o dlge LAz gy NN ogl; 4o lawgie Sal b g
olawy iuli8l 4 zie aS wilos ST S w0, Jawgs
oals (JAVAY) wo yo il dlass 5 (AV.D) Gg y0 =
Esfandiari et al., ) s bozawl axllas b mls ol .ol
LS )0 w ool plisas s by Slsseen (2009
Sols s 3 8o cnnlie G ilol> 5 Gl )ed
g gl 50 ey )5 ale g 0 G loline ilie
e bl Connl samolis fo clley asls
Gral L as el el)y sl SIS bass o A
Sl 3G 5,50 0 (Gao etal., 2017) | Ko 4 55
Ll e DY gaze o Sloe S

QLS aS ols (LA G 005 (sl eSiles Ayl s
S plhaes clbley 3l a5 Sladl o sabarils
g clly y jasls izl @) Slae @S 50 wWoog ool
S om o QoM & o sy 9,8es (O] Sl
Olyae s Cubls 3l &5 50 00Bls (g oald S |
2 sty BB slagialidl il 5l e eolie b anlie 5o
G, Vo/BY iolidl ales 5l casols ylas calises Slao
o 50 gz olawd o gde 0 VB iliEl i glas )l o
oIl i a0 &y slass (o (a0 VAV iolidl aig
VOIYD lbl e o j0 ,d slaws 0 om0 VYY/A)N
30 o, YMYY ldl g ails o Sles o (gao 0
Ao, VOfF el asls (blae jo . Sojedem o,Sles
oy FOLYY o Slee Sl Cpuioran 8l ualS
WO 0 gl Ol sy PP goladl o Slas
Olyaid 5 20,0 ADO Su5dam o0, Sas Ol pots was o
adsle lis el as,e £ clils el

3 ole; ciS Al bgjlie 39 o o) 0 ke 550
Sl SB Ll sgne 4 Wl oo Gl £)l0 b anlia
Sl ol o e fly Sanse g Oliie; p)e5 Ll
O 5 Ly )5 ol b baisly ) 0gd ools s
cunS wisls plas as ol Jlgen (Grestaetal., 2016)

S Loyl Sleten daslllas ol oliaes £)l50 o golaidl
Slodle ©l5, i msssS 5 i JT gLl J>
S o 5ol 1) gl S g 00,8 wais | e
Lals olzs (Toivonen et al., 2022) 1,5 ¢ (pgg g
50 lacile 0l adilgi co 2l gl o JT sLles a5
o )l 59 PGB8 o poe wieils &S S S )
Ll olyae g ]

S5 5l egl 5 y0e o Gl e 99 59 e o) oL
5 &l olaws w@igy o 0 o olaed ales 3l Shg (i
wbls Al ((Soedem o, Sles s 8 Slas iy o
o0, Slee Ol (golaidl o Slase 0 Slee Ol
3 Gololie gl il (a3l Sl 5 (So3elo
Ol b Sy plo (Jb cpl bassls las < /-0 xaw
OLLS (e 8 alle jlans sl anislas (g)lolise
«Sgr 0 Shoe gy i)l (6l 10 mhans 0 smio )
53l ;5o e lis | S ks sl el
sy lad (g lolie iglas wlils p el Ol o g
g o 50 iz olawd glp /00 maw jo (pl g oedle
ilo o Sloc igr o 40 &l slasd > 2,0 ails sl
Gl gl 55 solaidl 5 Slas g o Slas &l o
s ooy 65 Ao 9 e (o Rlie ST ol oomline
Olyesd g /o) maw jo dig gyl 5 gl )l Olpss jo
Sglas /00 mhaw jo clley jasly g cuily asls
e ple Il SO mee jo bl S cily ghlolae
(Y Jgoz) 090 jlolise

2 oliey S ailo b g)lie 50 w0 S 0 Slas
Olre; GLld Cute ;30 & Wilgh po il g)l5e b s lie
Ol g Ly 5 058 03l o SI- lol>
as’ wisly las aliwe glaslllas o (Gresta et al., 2016)
5L 3520 b il o L s i ol S
ML assle (gam DY gams o Slos ¢ JI olge ]38l g S
Gao, VOVD olidl alllas ol o aes molidl
e 0335 SSdem o, les (g ,3 VAV 5 ails o Slae
5 oule L (slap )3 a5 4zt Ylaiml e £ )l0 5
oo, V.FF zals (b pl bl (gdis olge (g 5Lwols]
Ipl s 4 el Sew g)150 o) jo cldloy el
OLen 5 (o5 jsbplen Wil Glie; (ool S0
olae; bl a5 wis,s 5155 (Hosseini et al., 2004)
bassly cnl S sgaze [; (lalS (S ab) aiiles oo
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o el o0 Sy90e 2 OlAAE5 L (S5 ol Sae
5,50, (Yang et al.,, 2024) |, Ken 5 b mlo b
s8lae ol GlalS e ol loosls b

ST ol Gl b wilgpo (LS Jpame olsiea ol i
Cogi |y gam SYgame 3 Shes o] LSl 3940 9 S
WA 5 wig gl o goo,s Yo/0) lidl s
NI Olae &5l 0 Ag e 0 A olaws o (gas
@z 5l eadolil (sdie olge 4y g gy Az
5 pade Sloo, &5 jeboles il lhie; slag S
o955 (Rezvani Moghaddam et al., 2014) | ,Kon

ol 9 0lrRe 5 30915 9 4 yhas Cu i i e 90 5B 50 STl ar 9 B S S Julxd g 43 ) Jgu
Table 1. Analysis of soil composition before and after cultivation in both cities of Torbat-Heydarieh and Zaveh and
Saffron and Fallow

G S <l 5l s RUCSBIRE ol 5l
Torbat-Heydariyeh Before planting After saffron After fallow
4 gy ool o> ol o S 025 S S 025 RESy
Analysis type Optimal Saffron Fallow Cumin Sesame Cumin Sesame
EC 9 <2 3.22 5.19 4.01 4.16 5.01 4.86
PH o 6-7.5 7.9 7.8 7.9 7.8 7.9 7.8
TNV (%)Ssl <10 21.25 22.25 22.25 23.75 22.25 23.15
Clay (%), 20 18 17 18 18 17 17
Silt (%) <L 40 48 56 47 49 55 57
Sand (%) .5 40 34 27 35 33 28 26
Saturation (%) gLl oo, 40 37.8 37.3 38 374 38 37.5
Texture (%)csl Loam, Clay Loam Loam Loam Loam Loam Loam
loam
OC (%) JT )5 >1.5 0.282 0.197 0.269 0.249 0.209 0.199
N (%) S o590 >0.15 0.025 0.016 0.023 0.025 0.016 0.014
P (ppm) i 15 16 10.5 15.5 15 9 105
K (Ppm) sl 300 321 227 321 319 222 225
SAR o wis cos <13 7.1 10.13 9.8 104 10.8 114
o5 <l 5l s RUCSBIRE EABIES
Zaveh Before planting After saffron After fallow
wp s bl v e, o SRR RESty SRR REsly
Analysis type Optimal Saffron Fallow Cumin Sesame Cumin Sesame
ECs 50 <2 1.25 1.43 2.03 2.72 1.46 2.05
o] o PEERVIN] 6-7.5 7.8 7.9 7.8 7.9 7.9 7.9
T.N.V (%)l <10 20.25 16 18.75 19 16.5 15.75
Clay (%), 20 16 8 16 16 8 8
Silt (%) el 40 55 42 56 54 43 41
Sand (%) s 40 29 50 28 30 49 51
Saturation (%) gLl s, 40 374 38.3 38.3 38.4 37.8 38
Texture (%)l Loam, Clay Loam Loam Loam Loam Loam Loam
loam
OC (%) J! o5 >1.5 0.269 0.182 0.244 0.248 0.191 0.185
N (%) S 5955 >0.15 0.023 0.015 0.021 0.022 0.014 0.013
P (ppm) i 15 15.5 9 15.5 13 9 85
K (PpmM) sty 300 220 180 220 2175 178 180

SAR o wdz s <13 6.46 4.8 4.9 4.7 3.52 4.18
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0l ;0 e 3 VY ((SG5elgm o, Sles j0 0o 0 YE/T
Ao, VEV/D o Slee Slysd )0 a0 )0 VFV/D ceils
O,Slae Olnss ;o a0 WYY/ (golai8l o Slae (o
olcsls y asls Ol s 0 0,0 VOV/Y 5 (Sojelswm
b dnglio ;5 ogly (b s azg8 LB (559 5 S s
5 4 el owyp 9j5e Sladie) )3 Ay oy
5095 9 400> Co i sle Gl el G Jlie ST oS
Olaati g SeBlop Gaslh Wig el 2 ey s )5 Akl
Slade o pkion ol lid |y g ol gl oyl 4 by ye
SS L ogly ol e 50 g g5l 5 el )] Dl s 6
S aS Jl s s sdnlin lhaey el 5l e
G ol 5l o 8ol b ayae> o pliepd o lade
5 oo, FYTAY il cip a lacugles cpl wowl cawo
Ao o lis |y ao s FIF/A

g SBly Ly )3 Sl on e S e
Sl 5l e boogly b pd o clay asls
5 boasls ol Jlade o iaS a5 Jl o wald csalic
b oldes @l alle lend b a s Cu i Gl el
g o, T/ ol b cws g o leaglay ol o8
D¢ ol per a0 Vo YV/CA

Elpe yo cblo p arls sae 0 VTP rals (b nl b
IS CYRCOUUU R JV-75 SHUUV X SO | I VRGO B GOSN [ 7
ooyl (Hosseini et al., 2004) )l )Soo 5 (s> 050
ST plerd SlaS 5 wiilgie Glyie; Gbley a5 wio)S
3 ohsdy WS (o dgazme |y GlalS (S ab, o aS
Sl ails 4y oogicans; bas cod wiile oozl
Slpss alS capomesy sl (San ool 30
5 b plhaes gl j0 (doye £E/2) il asll
Gils 5 (2LS bl plaid Js a (T glie (i
Slis 51 55 sl oSlee S 5See ol
Abbott and ) 5,50 5 gl slaasl b as cisls las
3 SB gplels zalS 5,56 ,0 (Murphy, 2003
arg B malS o)l Jlyses (il GYsb (slaeygs
FA7) golaidl o Slos ¢ (duo,0 FA/VY) o Sloe &l s
Ol i SLS emimoplis 5 lde) g)lhe p0 (s
S e 4y Wilgi o aS wenl ol g)]50 b anslae jo g )5
Dol 00l s gliord loogS Sl oolainl g S i
(Passaris et al., 2021) |, Son § (o Lol 4zl ailica
G Vgame s Sl p S Cupan 23l 050

53,5
S ol plis djae Co g ogly Qliw el 93 G dalie
S 1 VL polie ooy 2 990 Dl (saled ;0 o4

ogly (atia joba wile, Cd A apue> CoF @

e 0313 30 S 59092 348 9 (595999590 alise (gl yiol )y Wiley o (uKileo -V Jour

Table 2- Mean squares of various morphological and physiological parameters in cumin

e ]

FESL] e gl 35y ol

g2 adls 2la

o adls ala

adls 3 pSles

2 pSder

35ler

[Speeen
| o

Ladls s Sl i
5.0V shidf Plant e = s Seed PSP Sy 3Slkas sl gl Plant P oasls
Height  Number Number Number yield Biological  Harvest Yield Economic height 3y5las culsy
of of Seeds  of Seeds yield Index variation yield variation  Bjplogical Harvest
Umbels per per plant yieid index
perplant  umbel variation __ variation
Block 2 13.08 4.083 25.08 39315 110440 404713 0.055 771.5 43203 452.7 791.6 04211
S
City 1 52.08= 6.750 300.0= 151425 230084 1421408 2.201 33531 18815 1802.1= 2780.4 16.72
oS
Ea 2 3.583 0.250 20.25 4901 7912 64736 0.024 110.5 620.27 123.99 126.63 0.188
s
i Al 1 52.08 2.083 147.0 59361 88024 880208 2.594 12424 6971.6 1802.1 1721.8 19.71
History
olse 55 aile 1 6.75 0.7509 3.000% 3267% 621108 590802 0.108 86.8% 486.920 2335 115.5% 0.822
CityHistory
Epllas. 4 0.167 0.166 16.50 3460 4704 31699 0.011 2629 368.77 5.77 62.01 0.084

S5 e g NS /0N e u 5l e efeBplas 3l e
Significant at the 0.05 level, significant at the 0.01 level, ns not significant.
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Table 3- Simple effects of field and city type on morpho-physiological traits of cumin

0 CuiS as e €55 Sl e
Cumin Field type of culture City of planting
b el b Lol olyie; a5 ot a5 o3l k> S
Parameters Units Saffron field Fallow field Zaveh Torbat-Heydarieh
Plant height AT 24 52 20.33° - -
W gl )|
g ,0 iz olaws Sae 122 11.16° 12.33¢2 10.83°
Number of Umbels per
plant
Sy il slaws Sae 77.162 70.16° - -
Number of Seeds per
umbel
W o ails slows sue 930.5% 789.83° 972.52 747.83°
Number of Seeds per
plant
Seed yield JEL PR N K 1 1265.162 1093° 1320.52 1037.66°
als o ,Sles
Biological yield BT PR N K 1 3435.332 2893.66° 3508.662 2820.33°
Selsm o Shee
Harvest Index KW 36.79° 37.722 37.682 36.82°
bl sl
Yield variation KW 49.542 29.19b 56.082 22.65°
o, Ol s
Economic yield KW 117.362 69.16° 132.862 53.66°
olaidl o Slos
sl ol s KW 44.11° 19.6° - -
Plant height variation
o Slos (Sujslam Ol pais R 51.932 27.98° 55.182 24,730
Biological yield
variation
il sl Ol s VRS 1.4° 3.962 3.862 1.5°

Harvest index
variation

5,105 (gl sme Dgles (gLl L 51 SSls ge3] elsl 5 P<O.05 jo Ly By y b i 5o 50 . Silee
The means in each column with the same letters do not have statistically significant differences according to the Duncan
test at (p < 0.05).

w0y Sl medre0 Glho g el g 4s)30 £65 Jolie OIFT-F Jguar
Table 4- Interaction effects of field and city type on morpho-physiological traits of cumin

o el )b ool Zaveh city x  Torbat-heydarieh Zaveh city x Torbat-heydarieh x
Parameters Units saffron field  cityxsaffron field fallow field fallow field
a5y glis )| o il 27.33 21.66° 21.66° 19¢
Plant height
culsy pasls RV 37.12¢ 36.45¢ 38.242 37.19°
Harvest Index
el ol KW 60.782 27.45P 27.45P 11.76
Plant height variation
2.32b 0.48¢ 5.412 2.52b

il y el Ol s

o )0

Harvest index variation
2,08 (5o gtne Dglas gLl S 51 Sils (03T ubul 2 P<O.05 jo (lasl By L (s 2 50 (ke
The means in each column with the same letters do not have statistically significant differences according to the Duncan
test at (p < 0.05).
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GRIB) s opy G il S0 ey )5 alle
750 eammslis (plyae) g5l bogly o sous,0 FYHAY
Sloal, L a8 ol ome Lyl 5 e sbley oneS
(Gresta et al., 2016) | Kon g b 5

S, os g 5o (B DV game iE 3590 0 (V0VF) .
b, S po cdllby (el GRals o Ll joe
JPBUO LRG| PYRCOW IEX GON KW SL R D IEN VIS o8
Ol 5 (s 15 i gl 0ols S ol i
Slao jo loliae @yl soe (Hosseini et al., 2004)
S5k 0aimoLis ok g ae 50 (65 Al aoS
5 e s b aS wcwl goie byl il 4y ol ol iy
@ S Jess 0,90 ,0 (Najeeb et al.,, 2012) ) Koo
Lol JE 5l il slS>

O, 8lee Olypend jo (Gdo,0 WY/VE el ol s
shadley asls Ol s 10 (g0, 0 VEAMD § (S5l e
WA Hazmen plagalfl opd g5 jlosd 5o 08 S
slass 15 o, VWYY iy o 50 e slaw o dsyo
gy 0wl slawd H0 do s TA/A (e o yo alls
O, Sdae ;0w VY/AY il o,Slee ;o 0,0 YF/AY
VeO/FA o Slas SloniS 0 aoys VOO0 o Sl
Slpats 50 duoys OV/AY 5 soladl 5 Sl jo Qo)
25U samas sl gl ol ol caslive Sujelem o,Sles
@l CusBae g ac)ie )5 able axg B
Lol (2SSl T g 9,es b

Wy gyblae lodglas 55 asS ol opl 5 oedle
Slio cpl ol olas od Lyls 56 cov chs pais
0, Shos gy o ,0 wls Sluws Wigr o ,0 A dlaws el
olaidl o Slae o Sloe Ol psd « SS9 gm o, Slos il
JUC{EJCIE I S SRS O IN FUURRIR Y DPSCH OO
B e slajps oldla> 5 e Ll
Slao plo g /o0 mhaw ;0 B ;2,0 wls slassad )§
oAB LS aouS duslie s Aoy jlobixe o/ ) maw ;o
olass aS” wsls lis g loline Dglas Slas ol of )50 4o
g olo) mhw 0 ag e ol sl g B Ha yo Al
6‘)‘3 5Jl.> L)"‘ L> BVRPY) )‘»)Ll.bo o[+ 0 C.‘a.w 3 Slas ).»Lw
Sl Al o (g loloe gl S Slas 51 S e

O Jguz) i cvalice yo g ac )50
4 Samd gl (L gl 50 9SS 005 0 Shes (65
Fomlie solil 5 S Lulys a4 Yois a0 oo
bgo o5 Jolete S cdl g 5 (5,08 alox 5l cog;
Xs,5 yl55 (Yang etal., 2024) 1, Sen 5 SSb .ol
Ay co 0l g S slo S5 50 slddlaie slacglas a5
stz JB jsbar oy ool o 1) SYgaxe o Sles
0 Skes (so,3 YVHYO il b aS i 8 5 cos
Slozeed ogly 10 axS gaw,0 YHAY 5 i 0y alls
Ay Cawl S 4y 0> Cu S 0 S SV (600 0
Ol g s oS jsbylan il 00,5 sgaza |y lals
Wlgs co S (5,50 a5 wisls oLzs (Khalil et al., 2015)
e O ylobize blaie J31oes el 1) sdse olge L

WS 50 (S 5elr b 9 5 5el9d 590 hlize sl yiol )y ANOVA 3IGT -8 Jgur
Table 5- ANOVA analysis of various morphological and physiological parameters in sesame

S sl 52 adls slas 52 adly slaws

aig glayl

gy FESH ails 3ySles 335les Ladls Sl s 3y5les gyl il il Sl
5.0V &2 Plant Ay 0 e gy Seed RS cuilay 3y5as bl Plant A Labls
df Height  Number Number  Number yield Biological ~ Harvest Yield Economic height e ez,
ofpods  ofseeds  of seeds yield Index variation yield variation Biological ~ Harvest
per plant  per pod per plant vield index
variation variation
Block.s oL 2 52.58 20.333 14.58 200528 22054 710091 0.1119 349.9 165.85 78.20 395.92 3.26
City s 1 300.02s 126.7 168.75 1989416 210145 1527960 11,488 3202.9 1518.3 446,16 851.93 334,878
Eallas 2 42.25 1.00 175 5469 940 14540 0.814 14.3 6.7939 62.83 23.73 0.188
S il 1 1452.0 216.7 352.08 3645416 347480 4775408 5.713 5296.1 2510.5 21594 166.57 19.71
History
Sl s skl 1 21.332  30.083s 24.08w 4045088 43200% 1870002 2.669= 658.48 312,128 31.730s 77.8308 0.8228s
CityHistory
Epllas 4 9342 13.667 13.83 164437 17473 361241 0.495 266.3 126.24 138.93 14.44 0.084

B L L e RS EI CRers
Significant at the 0.05 level, significant at the 0.01 level, ns not significant.
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e o 10 Al dlass jo sas, FI/VE (e o 0 alls
0, Sdae ;0 oo, YY/AY ils o ,Slos )0 (g0 0 YY/YF
VOA/AY ‘w\o)_» ua.>L~) 99 (G0 Y/\Y ‘Lfi")}'}".
o Slas ;0 (60,0 VOVYE o Slae Slss (0 (gus )0
el AL A Sgw Cawd 0 (6,0 VATAY (ol
blyd ogne Jds 4 plide £)l50 65 0 im0 lis b
(i 395 Sl 31 5 T ooke il abox 5 S5
oS (6,50 aibe) ogly jo S Soaslie nlyd izen
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Table 6. Simple effects of field and city type on morpho-physiological traits of sesame

s ae,0 &5 O
Sesame Field type of culture City of culture
b el olye; as)5e ol g5 o3l b e e Sap e
Parameters Saffron field Fallow field Zaveh city Torbat-Heydarieh city
Plant heightas,s gl 115.32 93.33° - -
Gg yo B olaws 57.16° 48.66° 56.16° 49.66°
Number of pods per plant
B o asls slass 65.52 54.6° 63.83? 56.33°
Number of seeds per pod
aigy o als olass 3775.16% 2672.83° 3631.16° 2816.83°
Number of seeds per plant
Seed yieldals s Slee 1363.332 1023° 1325.52 1060.83°
So5glom o Sloe 6546.33% 5284.33° 62722 5558.33°
Biological yield
Harvest indexcosls » asLs 20.72° 19.342 37.682 36.82°
o Sloe &l pss 48.312 26.29° 63.64° 30.96°
Yield variations
solazsl s Sles 47.032 18.105P 43.812 21.32°
Economic yield
elis )| &l i 40.65° 13.82° - -
Height variations
o Shoe So3glam Olpeis 54,562 24.77° 48.09? 31.24b
Biological yield variations
abls y asls ol s 11.872 4.422 3.86° 1.5b

Harvest index variations
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The means in each column with the same letters do not have statistically significant differences according to the Duncan test at

(p <0.05).
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Table 7. Comparison of the mean values obtained from the combined analysis of traits related to yield and income
variations of sesame and green cumin in saffron fields and fallow lands at two locations
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o551 als Increase in Height Biological yield Harvest index
Eactors Yield economic income variations variations variations
variation
KW olegs KW RV KWK
Percentage Income Percentage Percentage Percentage
Plant type .aLs 45 ¢4
Sesame oS 47.302 32569167° 27.23° 39.672 8.15%
Cumin e o 5 39.37° 932633332 31.862 39.96° 2.68°
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Zaveh o5 55.072 421798332 27.38% 52.892 9.982
Torbat-Heydarieh 4 0> ¢ 5 39.73° 21356833 18.88° 38.540 8.742
History ac ;e cois ailn
Saffron i 73.872 438925002 36.592 73.812 11.132
Fallow 1 20.92° 19644167° 9.68° 17.61° 7.582

2 oSy By b gt 5o 40 . SiLaP<0.05. 05 g lo sime iglis (5Ll L 51 (Sils yg03T ulal 5

The means in each column with the same letters do not have statistically significant differences according to the Duncan test at

(p <0.05).
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