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Abstract

The present research was conducted in order to achieve the best method of planting and obtaining the maximum
yield of flowers and stigmas of saffron (Crocus sativus L.) in two stages in Sari Plain. The first stage was carried
out in the research farm of Sari Agricultural Sciences and Natural Resources University during 2021-2022 as split
plots on randomized complete blocks design with three replications, in which the experimental treatments included
drainage depth (15, 30, and 45 cm) in the main plots and three drainage distances (50, 100 and 150 c¢cm) in the

subplots. In the second stage, the produced corms were stored for three months in the incubation environment, and
then, the corms were transferred to two different environments of aeroponic and field to evaluate saffron's flower

and stigma performance. The measured traits included the number of produced flowers, average flower weight,
dry stigma weight in both field and aeroponic, and the amount of safranal, picrocrocin, and crocin and in aeroponic

conditions. The evaluation of reproductive traits of saffron under aeroponic showed that with increasing the depth

of the drain and decreasing the distance of the drain, traits such as the number of flowers, flower weight, and
stigma dry weight increased; when the maximum value of these traits, equivalent to 4744 flowers.m?, 1423 g.m"
2, and 10.7 g.m were observed at 30 cm drainage depth and 100 cm drainage distance, which did not have a
significant difference with 45 cm drainage depth treatment and 100 cm drainage distance. In addition, the results
showed that the amount of picrocrocin decreased with increasing the depth of the drain and the distance of the

drain. In addition, no significant difference was observed between different treatments for crocin content.

Comparing the reproductive traits of plants under two cultivation conditions, namely air, and field, revealed a
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reduction of 21%, 20%, and 12% in the number of flowers, fresh flower weight, and dry weight of stigma,
respectively, within the field conditions. In summary, the findings suggest that, for optimal saffron production in
coastal areas, the propagation of corms in the field at depths of 30 cm and 100 cm with proper drainage, followed
by flowering of the propagated corms through aeroponic cultivation, could be a viable and economically sound
approach for one-year saffron cultivation in the Sari plain region.
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Table 1- Soil analysis of cultivated farms in Sari
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Figure 1- Creating drains with different distances and depths for saffron cultivation in the Sari Plain.
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Table 2- Measuring the average weight of corm of different drainage treatments used for cultivation under controlled

conditions
(O] Ges 15 30 45
Drainage depth (cm)
. "&m’ Aot 50 100 50 100 150 50 100 150
Drainage distance (cm)
iz 0y olee 99 88 91 169 155 108 122 1210

Average weight of corm (g)
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Figure 2- Cultivation of saffron corms in aeroponic culture conditions and flowering induction stage.
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Table 3- ANOVA results (mean of squares) of the effect of experimental treatments on reproductive traits of saffron under
aeroponic conditions

i 2alio df d"‘}i 4, J5 lawi BB IR)T) _ _‘UW SWis 0_39
S.0.v Number of flower Flowers fresh weight Stigmas dry weight
’I’_SJ 2 56764.2™ 5127.25"™ 0.29"
Replicate
SR} ee 2 1959292.1%* 176345.9°* 10.12¢
Drainage depth
| oSl el
“‘LD_ 255 sl 4 36535.9 3397.8 18
Main plot error
i) kol 2 3270290.0° 204344 4% 16.9°
Drainage distance
) b i) Ges 4 831044.4°° 74813.3% 4.2
Drainage depthxDrainage distance
oo 55 sl 4 91234.7 8166.03 0.45
Subplot error
oieleil sl 26 127770.6 11473.8 0.63
Error
et e 6.15 5.11 7.10
CV. (%)
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Table 4- Means comparison of the interaction effect of drainage depthxdrainage distance on reproductive traits of saffron
under aeroponic conditions

OISR (ses OS2 j dold I olass J 5 ods AW SWS 59
Drainage depth Drainage distance Number of flower Flowers fresh weight Stigmas dry weight

(cm) (cm) (nu.m?) (g.m?) (9.m?)
50 3950.3¢ 1184.9¢ 8.93¢

15 100 3268.4¢ 980.5¢ 7.40¢
150 2828.08¢ 848.4¢ 6.40¢

50 4114.3 12341k 9.3h¢

100 474468 1423.6° 10.72

30 150 3857.4¢ 1157.3¢ 8.7¢

50 2425.8¢ 727.7¢ 5.5¢

100 4420.3% 1325.9% 10.0%

45 150 4119.1b¢ 1235.6% 9.3
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Mean followed by similar letters in each column are not significantly different at 5% level, according to the Duncan test.
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Table 5- ANOVA results (mean of squares) of the effect of experimental treatments on quality traits of saffron under
aeroponic conditions

P @3l3l 4y Jul sl OmnsS w9595
S.0.v df Safranal Crocin Picrocrocin
% 2 15.81™ 6.91° 9.48m™
Replicate
USR] e 2 511.81° 2.68" 64.95%
Drainage depth
kol )5S ks 4 0.53 1.24 4.32
Main plot error
e et 2 283.81° 1.90% 30,15
Drainage distance
S ol i) Gae 4 33.37 0.81™ 15.41"s
Drainage depthxDrainage distance
e 95l sl 4 3.82 05 0.89
Subplot error
oAl st 26 435 1.74 5.22
Error
oot - 4.56 0.51 2.44
C.V. (%)

(g pas g doyd K o) iy e 53 ()1 me i Ay NS g s
ns,*,**: represent non-significant and significant at 5% and 1% level, respectively.
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S0l i 98 9,5 Cdo 2 (iS85 Gos o3l ]
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Table 6- Means comparison of the interaction effect of drainage depthxdrainage distance on the amount of safranal under
aeroponic conditions

OS2 Ges e dlold Jul8Le
Drainage depth (cm) Drainage distance (cm) Safranal (Absorbance of 1% water solution at 330 nm)
50 56.66¢
15 100 51.66°
150 41.33f
50 62.66h°
100 67.662
30 150 54.33%
50 65.33%¢
100 66.33%®
45 150 60.33°

5505 I gxe IS o> B a5 (S g05] bl g B 4D Syt g b clay Sl
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- Simple effect of drain depth (A) and drain distance (B) on Picrocrocin (Absorbance of 1% water solution at 257
nm).
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Table 7- ANOVA results (mean of squares) of the effect of experimental treatments on the traits related to aeroponic
cultivation and cultivation in the field

. s|9h ac o
Aeroponic Field
A .. g - .. s:.',.
- RN TN R e e 7
i Zalio . A Flowers AW
SOV «&ol; Number of Flowers ) Number of fresh -
~ Df flower fresh weight ~ Stigmas flower ; Stigmas
dry weight weight dry weight
)l).x 2 886.92"™ 80.07™ 0.004" 125.65™ 11.38™ 0.0007"
Replicate
“‘Sﬁ) oo 2 28901.61%* 2603.23* 0.149% 3214.63* 289.36* 0.0161*
Drainage depth
kol 1956 sl 4 817.02 73.54 0.004 41.13 3.64 0.0002
Main plot error
iy ) A_‘olé 2 8612.89* 777.27% 0.044#+ 66.87™ 5.88" 0.0003™
Drainage distance
UiSa j alolix (iSa ) Ges
Drainage 4 34842.7* 313.24= 0.179* 155.75* 13.94* 0.0008*
depthxDrainage
distance
=% 956 s 4 385.4 35.1 0.002 48.94 4.48 0.0003
Subplot error
bl ks 26 12024 108.65 0.006 90.07 8.12 0.0004
Error
Y A 6.08 6.08 6.02 1.73 1.72 1.83
C.V. (%)

(S pas g doyd S adio)d iy e §d (61 ime i Ay NS g s
ns,*,**: represent non-significant and significant at 5% and 1% level, respectively.
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Table 8- Means comparison of the interaction effect of drainage depthxdrainage distance on the traits related to aeroponic
cultivation and cultivation in the field after incubation

CulSlgn as) 50
Aeroponic Field
eae v OASRialol U5 olax Y Sis s : slas Sid Bs
ISR Gos : 85 o) SubS (339 J5 dlaws 8P od
. Drainage Number . W
Drainage distance of flower Flowers fresh Stigmas dry Number of Flowers fresh St q
depth (cm weight (g.m2 weight (g.m2 flower (nu.m? weight (g.m2 igmas dry
pthem) Ty i Welht@m?)  weight (g.m?) (num?)  weight (gm?)  SHames o
50 495.26°¢ 148.55°¢ 1.12¢ 358.17° 107.43° 0.81°
15 100 354.98¢ 106.50¢ 0.80¢ 346.83 104.03b¢ 0.78b¢
150 409.294 122.78¢ 0.924 338.83°¢ 101.67¢ 0.76°¢
50 515.76 154.70b¢ 1.17% 381.43¢2 114.438 0.862
100 593.822 178.172 1.342 381.032 114.302 0.86°
30 150 484.38° 145.32° 1.09° 376.87° 113.07° 0.858
50 304.71¢ 91.408 0.68¢ 375.702 112.702 0.842
100 552.54® 165.742 1.25% 384.36% 115.378 0.872
45 150 516.36™ 154.90b° 1.17% 384.232 115.278 0.872
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Mean followed by similar letters in each column are not significantly different at 5% level, according to the Duncan test.
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