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Figure 1- The effect of different levels of density (A), corm weight (B) and planting depth (C) of corm on flower number (No. m ).
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Table 2- Analysis of variance (mean square) for the effect of density, corm weight and planting depth of corm on some of
vegetative and reproductive criteria of saffron

o PEYLSYRIKEY] 5y S5 o oilee
e glie a5 J 7 o 20 s g2 315 “g Av);ra e len ‘t-’r:s(:f a
S.0V ‘sdf) Flower fresh weight Number of plant Leaf number g Ieafg
per plant
oflejl pledl Jl 2018 2019 2020 2018 2019 2018 2019 2018 2019
Years of experiment
Blockcs s, 2 396" 4570 10440 14723° 124767 09" 54 848" 1246"
Density (A) o$1; 3 86667 11798™ 61385 389" 1403455 232 L1 1179~  2595*
Error a (Ea) will glas 6 28.2 63.9 426 387.6 2955.7 05 3.1 85 227
Corm weight (B) 4 54 1 29147 2905  3627° 67687 118126 176 67° 1197  296.4™
Planting d(ecp;h Bl G 1 22814 30408" 40404 8167 43621 g~ 12 1g72=  1259"
AXB & yjgx oSl 1403 863" 6972  92.3ns 13855"  12* 285 258" 24.8ns
AXC 38 GasxoSly 3 327.3" 4812 1321.8™  121.6" 160358  0.6" 06" 06" 56.6 "
BXC cuilS gasxas s 2349 33508 2ns 4405 1989.1"s 02" 130 gns 10.6 s
il Goexass jxes]y 3 86.4 56.9 s 185" 200 s 4264" 050  29* 160 18.8 "
AxBxC
Error b (Eb) o cclas 24 245 30 65.2 356 1324.6 0.4 11 8.6 28.3

Wdoyd ) g0 Jlain] paw )3 by gxe GBS g 45 gme BUES] dgng pae Cui i 4 ™ 9 * NS
ns, * and **: representnon-significant and significant at 5% and 1% level, respectively.
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Table 2 (Continued)- Analysis of variance (mean square) for the effect of density, corm weight and planting depth of corm on
some of vegetative and reproductive criteria of saffron

i gle &3l a2y W1 )3 Sy Job Egoone &P Sy Jgb ggeame
S.0.vV df Total leaf length per plant Total leaf length in m?
el _‘J“‘“ 2018 2019 2018 2019
Years of experiment
Blocks ol 2 4685.2 ™ 3594.8 s 70972590.1 ™ 57391143 ns
Density (A) S5 3 77923 ™ 17387.8 ™ 7931844.3 s 1071497159 ™
Error a (Ea) il ¢las 6 1080.2 7580.5 8757534.9 79621290
Corm weight (B) 4 (34 1 32347.7™ 58318.2 ™" 480056874. 1™ 190772082 ™
Planting depth (C) c.sls’ es 1 20502.5** 421792 150594509 ** 452145693
AXB 4y 59%0515 1 2726.9™ 48499 ™ 10213672.2"s 275763572
AXC cusl8 sesxoSl 3 611.2"s 225.1 s 4485958.9 "¢ 13115293"s
BXC cuilS’ sesxan ()9 1 352.4ns 796.3 s 4048966 s 893476 s
AXBXC sl Gasxa 559%0S]y 3 372.5"s 5521.5 s 10333706.5 " 44713101 "s
Error b (Eb) & slbs 24 477.3 1945.7 7703789 23467168

o) 90 Jlois! pdaw )5 )b xe GBS 5 )by jxe BB dgng pis ud )i 4 ** 9 * NS
ns, * and **: representnon-significant and significant at 5% and 1% level, respectively.
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Figure 2- The effect of different levels of density (A), corm weight (B) and planting depth (C) of corm on stigma dry weight

(@.m?).
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Table 3- Means comparison of density, corm weight and planting depth of corm on some of vegetative and reproductive
criteria of saffron

J5 sl 5 5 o3 S Suis
Flower number (No.m?) Flower fresh weight (g.m) Stigma dry weight (g.m)
ohlej] el _‘Jl“’ 2018 2019 2020 2018 2019 2020 2018 2019 2020
Years of experiment
Density 51,5
(corm.m-?)
60 27b 69P 974 11.5¢ 30.1° 37.4¢ 0.13° 0.33" 0.48¢
90 37 80P 118¢ 16°¢ 34.3¢ 48.1° 0.18° 0.40° 0.59¢
120 43P 1142 176" 19.9° 44b 68.8° 0.21° 0.57 42 0.87°
150 742 1382 2224 31.32 52.22 88.42 0.372 0.692 1.109
)
Corm weight (g)
4 27b 94pP 1612 11.9 37.7° 63.42 0.13° 0.46° 0.802
8 63? 1072 145° 27.5° 42.62 57.9° 0.312 0.532 0.72°
Planting density (cm)
15 63? 1192 1722 26.6° 48.12 69.8? 0.282 0.592 0.852
25 28P 82b 1340 12.8P 32.22 51.5° 0.12° 0.40° 0.67°

5,05y me B3 wo > B ans y3 S (ygesl bl gt ya 3> S e gy b LSSl
Mean followed by similar letters in each column are not significantly different at 5% level, according to Duncan test.
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Table 3 (Continued)- Means comparison of density, corm weight and planting depth of corm on some of vegetative and
reproductive criteria of saffron

e S gb ele 2SR Jsb ggece # S b ggoe
Do jaw dige i Aigy 0 S g dluad _ N )
Number of plants Leaf number S © Erore .
(Plant.m2) per plant Average length of ~ Total leaf length per ~ Total leaf length in
a leaf (cm) plant (cm) m? (cm)
el Jlw
oo 2018 2019 2018 2019 2018 2019 2018 2019 2018 2019
Years of
experiment
o515
Density
(corm.m-?)
60 47¢ 114¢ 6.42 10.22 24.3¢ 35.8° 159.42 372.3 78812 223400
90 59¢c 223P 5.5P 8.1° 27.3° 36.2° 154.8% 299.0° 96632 269140
120 72% 253P 4.1¢ 7.50¢ 29.6% 41.48 123.1%¢ 311.6° 9269° 374032
150 892 3778 3.3¢ 5.9¢ 31.6° 45.62 106.3° 286.4° 94932 429622
Corm a5
weight (9)
4 55b 226" 4.2b 7.6 26.6° 37.2° 109.9° 282.5° 5914.2° 30411°
8 792 258? 5.42 8.3% 29.8% 42.28 161.8° 352.2% 12239.28 343982
Planting
density (cm)
15 712 2722 5.22 8.52 30.22 41.42 156.52 3472 108482 354742
25 63? 212° 4.4b 7.3 26.2° 38.1° 115.2° 287.7° 7305.4° 29335°

5,05 5 e BliS do > B s j3 SO ge3l bl gy 3> S e gy b b pSSle
Mean followed by similar letters in each column are not significantly different at 5% level, according to Duncan test.
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Table 4- Means comparison of interaction effect of density and corm weight on quantitative and reproductive characteristic

of saffron

oS5 & 039 J5 slam I P 0 AU SWEs (39
Density (corm.m-?) Corm weight (g)  Flower number (No.m?)  Flower fresh weight (g.m?) Stigma dry weight (g.m?)
oAl el Jl 2018 2019 2020 2018 2019 2020 2018 2019 2020

Years of experiment

60 4 12.14 63¢ 9454 4.4 28.3¢ 37d 0.06¢ 0.29d 0.474
8 40.8c  74.8¢ 99.7¢ 18.5¢ 32¢ 37.9¢ 0.20°¢ 0.37¢ 0.494
90 4 24.9¢ 64.8¢ 111.1« 10.3¢ 28.3¢ 43.7¢ 0.12¢ 0.32¢ 0.55¢
8 498  96.1¢ 125.2¢ 21.5% 40.2° 52.4¢ 0.24b¢ 0.48° 0.62¢
120 4 24.8¢ 109t 184.2° 14,24 41.5b 71.2° 0.124 0.54bc 0.92°
8 60.1° 119.3° 167.5P 25.55 46.6% 66.3° 0.30° 0.59° 0.83°
150 4 46.6¢ 13958 254,82 18.5¢ 52.78 101.82 0.23bc 0.692 1.2728

8 102,18 136.8% 189.6°  44.12 51.72 75.1° 0.512 0.68% 0.94°

5,105 5 me BB 1o B ans j3 5SS ge3l bl pr gy 3> S e gy b L pSSle
Mean followed by similar letters in each column are not significantly different at 5% level, according to Duncan test.
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Table 4 (Continued)- Means comparison of interaction effect of density and corm weight on quantitative and reproductive
characteristic of saffron

S dgb (ile P pdsb gae 3 S p Jsb g

; & 09 Wy 5> Sy dland ) .
. o7 2 Corm weight Leaf number s “o &roye .
Density (corm.m-?) @) per plant Average length of ~ Total leaf length ~ Total leaf length in

a leaf (cm) per plant (cm) m? (cm)

ol el s 2018 2019 2018 2018 2019 2019

Years of experiment

60 4 5.7 7.9 bed 21.2¢ 1246 2591 155514

8 a7 12.42 27.3b¢ 194.22 485.42 29128P
90 4 46° 7.2¢ 24.9¢ 116 < 240.1¢ 21615¢
8 6.4% 9.1° 29.8% 19352 357.9° 32214°
120 4 3.44 8.2 ¢ 28.6% 97.8¢ 33750 40509 2
8 48°¢ 6.8 305 14830 2857 cde 34296 °
150 4 3.154 6.9¢ 3172 101.3¢ 2931« 43969 2
8 3.44 49¢ 3142 1113 2796 % 41955
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Mean followed by similar letters in each column are not significantly different at 5% level, according to Duncan test.
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Table 5- Means comparison of interaction effect of density and planting depth on quantitative and reproductive
characteristic of saffron
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POy Cuils Gos 5 sl 5 5 o AU SiS y39 WS e
(coDr?r?flr:XZ) deprl)?ﬂt(';?]) Flower number (No.m?2) Flower fresh weight (g.m ) Stlgm?;gz\;\lelght Nugll;);z: of
(Plant.m?)
de”b}f‘ bl JLw ¢ 2018 2019 2020 2018 2019 2020 2018 2019 2020 2019
ears of experimen
60 15 35.2¢ 73.8 % 102.1 % 13 de 32.3 def 399% 017 0.35¢ (051°¢% 1354
25 17.7¢ 64°¢ 92.1¢ 9.9¢ 279f 349¢ 0.08¢ 0.31¢ 046° 93.8¢
90 15 49,1 b 88.5 ¢ 119.3¢ 21.4 % 39.6°¢ 49,54 0.24% 044 0594 2325°¢
25 25.7 d 725 117.1 ¢ 10.4 ¢ 29 ¢f 46.6¢ 0.12% 0.36% 0.58¢ 2146°
120 15 60.8° 131.1° 194.6° 26.4° 515°P 77.4° 0.30° 065° 0.97° 283.6°
25 24,19 97.1°¢ 157.1°¢ 13.4 36.6 60.1°¢ 0.12% 0.48¢ 0.78°¢ 223.3¢
150 15 104.8 @ 182.6 ¢ 273.32 4532 69.148 11262% 052@ 091& 1358 456.3 2
25 439°¢ 93.6°¢ 171.1% 17.2¢ 35.3¢e 64.2° 0.21¢ 046°¢ 0.85° 298.5°
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Mean followed by similar letters in each column are not significantly different at 5% level, according to Duncan test.
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Table 6- Means comparison of interaction effect of corm weight and plant depth on quantitative and reproductive
characteristic of saffron

W 0 Sl Bos S5 dlas 85 o AU S 59
Corm weight (g)  Plant depth (cm)  Flower number (No.m?)  Flower fresh weight (g.m2)  Stigma dry weight (g.m -?)
oilejl sl g 2018 2019 2018 2018 2019
Years of experiment
4 15 36.5° 108.5° 16.5° 0.18° 0.53°
25 17.7¢ 79.5¢ 7.2°¢ 0.08 0.39°¢
8 15 88.42 129.52 36.52 0.44 @ 0.642
25 38P 84.1°¢ 18.3° 0.19° 042°
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Mean followed by similar letters in each column are not significantly different at 5% level, according to Duncan test.
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Figure 3- The effect of different levels of density (A), corm weight (B) and planting depth of corm (C) on total leaf length in m?.
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Table 7- Means comparison of interaction effect of density, corm weight and plant depth on quantitative and reproductive
characteristic of saffron

©)

- 2018

- 2019

(Gos
. . AU s )
oS53 3 039 culs 5 slas B 5 0l . 029
Density Corm | Flower fresh weight Stigma dry weight
) , Plant Flower number (No.m?) Y (g.m2)
(corm.m-2) weight (9)  density (9.m?)
(cm)
oileil e JLs 2018 2019 2020 2018 2020 2018 2019 2020
Years of experiment

. 15 166 646 9919 56"  3940"  O08  ggon  gagh

25 760 613" 909 310 3466° 003" 028" 045
60 . 15 538w  g3ewh 10527 204 4052h 020 ggpem  gppni
25 278" 666% 9429 1679 35321 043 033 047h
. 15 351%9 60" 9749  149%  3069" il o340 odgh
90 25 1489 6969 1249 560 47787 007 030h 062
. 15 629° 1170  1413%  278%  5937¢  031°c (058%¢ .70
25 366% 753Gh 10927 15390  455Qsh  01g%f (0370h 054N
. 15 3319 130%  2122%  191°%  g382c  0.16°9 065%™ 106
120 25  165%  gge  1563%  93%h  5gE2%  00gth 0.44%%  0.78¢
] 15 884°  1323b 1771¢ 336" 7099 044" 066> 0.88°%
25  316%W 1063% 157.9% 174°  6176% 0150 049%  0.78¢

. 15 613° 1796 3151° 2645  12682%  030° 089  157¢
25 319 993%  1947¢ 1069  7690° 0.45% 0448 (97

150 15  1483* 1856° 23L7°  643%  0849°  0.74%  092¢  114°
8 25 559 g8 1476% 239%%  5166° 0279 053¢ O3

Mean followed by similar letters in each column are not significantly different at 5% level, according to Duncan test.
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Table 7 (Continued)- Means comparison of interaction effect of density, corm weight and plant depth on quantitative and
reproductive characteristic of saffron

w15 b ol Sl Gos 0d o digr Slaai Sg Sy slas
Density Corm Plant density Number of plant Leaf nijmber ) er plant
(corm.m-?) weight (g) (cm) (Plant.m?) PErp
ohlejl ledl Jl 2019 2019
Years of experiment
4 15 1009 8.3
60 25 71.69 7.5¢
8 15 170¢f 13.92
25 1167 10.9°
4 15 189¢de 7.28
9 25 230.6¢0e 7.24
8 15 240¢ 10.3°
25 234.6% 7.9¢
4 15 284.6¢ 9.20¢
120 25 186.6% 7.34
8 15 282.6 6.8%
25 260¢ 6.7%
4 15 427.32 7.4%
150 25 322.3° 6.5%
8 15 485.32 5.3¢f
25 274.6% 4.5

5 I ine GBS 3o )3 B g 53 (5SS (el bl 1 gy > S e By b b uSilio
Mean followed by similar letters in each column are not significantly different at 5% level, according to Duncan test.
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Abstract

In order to investigate the effect of compensatory behavior of planting density, corm weight and
planting depth on vegetative characteristics and yield of saffron stigma (Crocus sativus L.), a
factorial split plot experiment based on randomized complete block design with three replications
was conducted in the Khorasan Razavi Agriculture and natural resources Research and education
Center (Gonabad Research Station) during the three cropping years 2018-2020. In this study,
planting density treatment (four levels of 60, 90, 120 and 150 corms per square meter) was
considered as the main plots and factorial of planting depth (two levels of 15+2 and 25+2 cm from
the soil surface) and corm weight (two Levels 4+ 1 and 8 + 1 gr) were considered as the subplots.
The results showed that density increasing caused a significant increase in yield (p <0.05) and the
other studied traits. On the based of these, increasing density from 60 to 150 corms per square
meter increased the number of flowers and stigma dry weight by 174 and 192 percent in the first
year, 100 and 109 percent in the second year, 128 and 129 percent in the third year, respectively.
The results also showed that increasing corm weight from 4 to 8 g increased flower number and
stigma dry weight by 133 and 138% in the first year, 14 and 15% in the second year respectively,
but decreased by 10 and 10% in the third year. Based on the results of this study, increasing the
planting depth from 15 to 25 cm reduced the stigma yield and other traits of saffron. The effect of
dual and triple interactions on the studied traits was mainly significant. Overall, the results showed
that the use of larger mother corms has a higher priority only in the early years and its importance
decreases with increasing farm age. It seems that in a different strategy, more profit can be
achieved by planting less corm weight (i.e.lower costs) and its effect compensation via a

combination of less depth and especially more density (i.e. higher yield and income).
Keyword: Compensatory behavior, Leaf length, leaf number, flower number, Stigma yield
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