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Extended Abstract

Introduction: Saffron is a monocotyledonous plant from the Iris family that completes its
life cycle in one year. During the saffron growth period, flowering is one of the most
important stages, which includes a period of high temperature for inoculation and flowering
induction and a period of low temperature for flowering emergence Given the sensitivity of
this plant's flowering process to temperature changes, it seems that the increase in
temperature caused by climate change will affect it, which requires increased preparation and
planning to deal with its negative effects. In this regard, this experiment was designed and
implemented to investigate the effect of different types of covering under different densities
on the economic performance of saffron in the third and fourth year after planting in the
Gonabad climate condition.

Materials and Methods: In order to investigate the effect of density and summer
management covering on corm behavior and economic performance of saffron in Gonabad
climatic conditions, an experiment was conducted in split plots in a randomized complete
block design with three replications at the Khorasan Razavi Agricultural and Natural
Resources Research and Education Center (Gonabad Research Station). In this study,
planting density treatments were at four levels including 60, 90, 120, and 150 corms per
square meter in the main plot and plant residue management and shading at four levels
including removal of saffron residues at the end of the growing season (control), presence of
saffron residues at the end of the growing season, control + use of barley stubble at the rate of
2 ton/ha, and control + use of artificial shade in the subplot. The dimensions of the subplot
were 4x2 and the dimensions of the main plot was 8x4. In order to prevent mixing of other
factors, the initial weight of mother corms for planting in all treatments was based on an
average of 8-9 grams. Before planting, 40 tons per hectare of rotted cow manure was added to
the soil. Each year, depending on the amount of accumulated rainfall, between 4 and 5
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irrigation cycles were performed. During the flower harvest season, to investigate the effect
of experimental treatments on saffron flower characteristics, after removing 0.5 m of
marginal effect, sampling was performed in each of the subplots to investigate the Flower
characteristics. Also, in both years of the experiment, in order to investigate the effect of
experimental treatments on the number and average weight of daughter corms, in the
dormancy stage (second half of June 2010 and 2011), and in the quadrats established from the
previous stage, all corms were removed from an area of 0.25 square meters of soil, and after
counting the number of daughter corms and separating the soil particles, the fresh weight of
the corms were measured and recorded. Data editing was done by using Excel 2010 software
and data analysis was done using SAS Var. 9.4 software. Duncan's test was used at the 5%
probability level to compare means.

Results and Discussion: The results of this study were showed that the Characteristics of
corms and flowers were affected by the increase in density in both years of the study, and the
highest amount of stigma dry weight in both years of the experiment were obtained under a
density of 120 corms/m?, respectively; however, as the age of the field increased, higher
density levels had a lower percentage increase in the desired traits, so that in 2022, stigma
yield under a density of 120 corms/m? did not differ significantly from 90 corms/m?. The
application of various types of cover in summer increased all the studied traits compared to
the control treatment (removal of saffron residues). Based on the results of this experiment,
the use of cereal straw in the first year had the highest stigma yield, and in the second year,
the artificial shade treatment had the highest stigma yield. Also, the study of interaction
effects showed that the application of barely stubble (first year) and shading (second year)
under density of 90 and 120 corms/m? increased the dry weight of the stigma compared to
other cover management treatments.

Conclusion: Considering the positive effect of using cover on the economic performance of
saffron, it seems that the practical recommendation of using various types of cover, especially
cereal stubble, considering its lower cost compared to shade and also easier access to cover
saffron fields at the beginning of the hot season, can be considered for sustainability and
increasing saffron yield.
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Fig 1. Maximum daily temperatures in the summer of 1399 and 1400
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Fig 1. Number of days with maximum temperatures < 38 in the summer of 1399 and 1400.
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Table 1. Physical and chemical characteristics of soil in experimental site (Gonabad station).

o el o S Colaa 5 o3ers @iz B ety @i B a8 Stons Shesle
Clay Silt sand EC Total Availa_ble Available Organic  Organic %!
%) %) %) (ds m) Nitrogen Potassium Phosphorus Carbon Matter pH
(%) (mg kg) (mg kg) (%) (%)
16 22 62 1.9 0.028 121 7.49 0.27 0.46 7.9

Olre) Gy Gluogas p fubis glgil 32,5 9 o515 F1 (Olapo (ko) il jlg 42525 .Y Jguar
Table 2. Mean Square the effect of density and application Different types of cover on the Growth
characteristics of saffron

Sl o (ke
Mean Square

Gy dy olasy e 7 039 ol

ol T as G A0 sloasy ()39 ggeze
= w s Number of daughter Mean of one Total daughter corm fresh
S.0vV df daughter corm fresh )
corm - weight
weight
J
1399 1400 1399 1400 1399 1400
Year
Block s, 2 12844 ns 3161 N 1.17ns 0.68 s 139774 s 155426 s
Density (a) 51,5 3 105019 ™ 81468 7.48™ 6.21™ 1817789 1954832 **
E(a) Ua> 6 3376 2022 0.36 0.71 130751 56125
Covering (b) _zos 3 71055 ™ 88697 ** 4.12™ 475™ 4136598 ™ 5905618 ™
axh sgeSTy 9 8734" 5464 ™ 0.24 ns 0.381s 231629 * 337524 "
E(b) s 24 3710 1082 0.41 0.44 99437 114394
(CV%) &y gy Ay i 21.48 10.37 10.95 10.85 19.90 17.26

oy ) 50 Jleisl mhaw jo lo gae BT g jlo sine BT 0929 pae o 5 4 i Nn.s
ns, * and **: represent on-significant and significant at 5% and 1% level, respectively.
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Table 2 (Continued). Mean Square the effect of density and application Different types of cover on the
Growth characteristics of saffron

Sl o (ke
Mean Square
PRCRIS wolil 4z 0 5 slass 85 o D S 5
S.0.V df Flower number Flower fresh weight Stigma dry weight
e 1399 1400 1399 1400 1399 1400
Year
Block sl 2 1215ns 35.71ns 312415 23.29 s 0.015"s 0.003 s
Density (a) 51,5 3 38087 ™ 6462 ™ 3704 ™ 275.1™ 0.674™ 0.055 ™
E(a) L= 6 576.5 330.6 75.51 39.57 0.013 0.004
Covering (b) _wos 3 18046 ™ 8535 ™" 2010 ™ 1077 0.295 ™ 0.150 ™
axb jisgxaSly 9 813.1™ 162.3 "s 102.8 " 12.24 ns 0.023 " 0.005 "
E(b) = 24 23015 150.3 40.48 15.31 0.005 0.002
(CV%) &l is o i S0y - 9.68 16.09 11.56 19.36 13.98 17.61
oy ) 50 Jlisl mhaw jo lo gae OS¢ o sine OIS 0929 pus oS § 4 s e .S

ns, * and **: represent on-significant and significant at 5% and 1% level, respectively.
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Table 3. Means comparison the effect of density and application of different of covering on the Growth
characteristics of saffron

Eroie s Gy an ol A ST S0 xSl 60 slean S 5 ()9 Egee

Number of daughter Mean of one daughter Total daughter
corm in m? corm fresh weight (g) corm fresh weight (g. m?)
Year JL. 1399 1400 1399 1400 1399 1400
(@i 3o a) o1y
Density (corm.m?)
60 167.6°¢ 216.1° 6.362 6.682 1072° 1454¢
90 320.3° 287° 6.492 6.502 19142 1888 °
120 316.6° 363.12 5.47° 5.482 17152 2418 @
150 389.32 401.6° 481° 5.11° 18914 2091 °
Uiigs Covering
Control sals 189 ¢ 212.64 5.13¢ 5.39¢ 903.2°¢ 11384
Saffron Straw l,ac; sble; — 259.3° 287.1¢ 5.88° 5.97° 1457° 1670°¢
Cereal Straw 4> IS 33262 357.8° 6.532 6.552 1996 ® 2316°
Shading L «le 3562 41042 5.59 b 6.802 2215 27272

S I dne BT do )3 B grdans 53 S el olul g iy p3 S e By b by uSibie
According to Duncan test, Means followed by similar letters in each column are not significant at 5% level,

OlAe) oy Oluogas p fubg glgil 02,5 9 o515 F1 (el dunslio (a0lo) ¥ Jgur
Table 3 (Continued). Means comparison the effect of density and application of different of covering on
the Growth characteristics of saffron

e rin o U slass F 5o DS S 5
Flowér number (No.m?) Flower fresh weight Stigma dry weight
' (g.m) (g.m)
Year Jlo 1399 1400 1399 1400 1399 1400
(&0 ye > 4) o515
Density (corm.m?)
60 77.28¢ 42.52" 29.32°¢ 13.25° 0.32¢ 0.17¢
90 172.5" 80.59 62.52 23.692 0.73" 0.29
120 166.7° 86.60 59.39 22.982 0.86 2 0.32°
150 210.2°2 952 68.812 20.922 0.73" 0.23"°
b g Covering
Control aals 109.2 45.20 ¢ 39.04 ¢ 9.65 ¢ 0.49° 0.12 ¢
Saffron Straw l,ae; sble  140.7° 63.60 ¢ 49.95" 15.42°¢ 0.57° 0.22¢
Barley Straw 5> _zIS 189.32 92.16° 66.19 24.92° 0.822 0.29°
Shading ;L L 187.32 103.72 64.852 30.842 0.76 0.392

L5 I3 e M auod B e 3 (SSld g0l bl p gt 5D S ide By b b Sikie
According to Duncan test, Means followed by similar letters in each column are not significant at 5% level,
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Table 4. Means comparison of interaction the effect of density and application of different of covering on

the Growth characteristics of saffron

; A _ o J5 5 ogp gy SR 7o s
wls iy B 3§ ai Sl ibs I Flower S 0
DenS|tyZ Covering Number of dauzghter Total daughter corm Flower fresh Stigma dryzwelght
(corm.m?) corminm fresh weight (g.m?) number weight (g.m?)
(Nom?)  (g.m?)
YJe;r 1399 1400 1399 1400 1399 1400 1399 1400
Control wsLs 137.3°¢ 176 9 761.5 % 1020 " 49.03" 20.12" 0.21" 0.06
Saffron Straw olae; oLl 16267  207.6¢0 1049 1387 efh 58.68" 22.70" 021" 0.12 ohi
60 Barley Straw s> _zIs 177.3 0 228 ©f9 1221 %fg 1555 defoh 96.44 ¢ 35919 0.41°9 0.22 df
Shading Lele 193.3 €00 253 ¢f 1259 1853 ¢ 10497 38.54 1 0.451 0.25 o
Control sl 202.6 ©f0 200 1136 ¢ 1197 foh 1245°¢ 44.80 °9 0.59 ¢f 0.11'
Saffron Straw ,l,ie; 5L 234.6 %Mo 261.3°¢ 1614 cde 1691 f 17294 63.17 ¢ 0.67 % 0.29 b
% Barley Straw s> _zls 277.6 % 3246 ¢ 2538 @ 2083 « 209.3° 77.96° 0.86 ™ 0.32
Shading ;Labls 3253 362¢ 2283 ® 2580 183.3 64.16 0.79« 0452
Control sl 165.3 217.3 ¢ 673.3" 1136 9" 119.1 ¢f0 39.29 0.55 °f 0.16 fon
Saffron Straw l,ac; bl 252 def 318.6¢ 1418 of 1867 % 130.1 ¢ 48.83 ¢ 0.7 % 0.27 bede
120 Barley Straw s> _zIs 440 426.6 ¢ 26542 3088 @ 210.1° 74.22 ¢ 1.19° 0.34°
Shading el 409.3 a¢ 490 2116 3581 2 207.5%  7520%® 1b 0.512
Control salz 238.6 %o 257.3° 1041 for 1197 fon 144.2°¢ 51.95°¢ 0.61° 0.15 foh
Saffron Straw | ,ae; sbls 388 360.6 ¢ 1749 « 1734 201.3%*  65.10°¢  0.69% 0.19 0
150 Barley Straw s> _z:Is 436.6 ® 452 2446 ® 2539 b 241.7* 76.67° 0.82« 0.26 bede
Shading ;Labls 496° 536.6 ° 2326 ® 2896 ° 253.4* 81.50° 0.80 0.33°

L85 I3 e BB doyd> B prdas 3 (SUd g0l bl g 5D S ie By b b Sikie
According to Duncan test, Means followed by similar letters in each column are not significant at 5% level,
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