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Abstract

In order to investigate the effects of salinity levels, bio-fertilizer, and nano-fertilizer of Fe on quantitative and
qualitative characteristics of saffron, a factorial layout was conducted as a combined analysis in two locations
based on a randomized complete block design with three replications in a farm in Torbat Heydariyeh in 2018-
2019. Bio-fertilizer was applied at four levels of zero, 500, 1000, and 1500 kg ha™ and Fe nanoparticles were
used at two levels of non-consumption and four liters per hectare. These factors were investigated in two
locations with different irrigation salinities (2.29 and 4.49 dS m). Bio-fertilizer (granulated bio-organic) was
applied in the breaking crust stage (after the first irrigation in October). The results showed that the highest
values for traits of the weight of flowers, number of flowers, dried weight of stigma, and weight of stigma +
style were obtained in irrigation conditions with the salinity of 2.29 dS m* than 4.49 dSm™. Examination of the
interaction between salinity and nano-iron fertilizer showed that in the mentioned traits, the weight of flowers,
number of flowers, dried weight of stigma, and weight of stigma + style, under the conditions of irrigation with
the salinity of 2.29 dS m™, there was no significant difference between the application and non-application levels
of nano-fertilizer of Fe; However, in the conditions of irrigation with the salinity of 4.49 dS m™, the application
of nano-fertilizer of Fe compared to non-application, caused a significant increase of 35.5, 33, 32.8 and 34.1% of
these traits, respectively. Mean comparisons for triple interaction showed that at both salinity levels of 2.29 and
4.49 dS m, nano-fertilizer of Fe could increase the crocin content in the absence of bio fertilizer. However,
applying different bio-fertilizer and Fe nano-fertilizer levels significantly reduced the crocin amount. So at the
salinity of 4.49 dS m* and applying 1000 kg ha* of bio-fertilizer iron reduced the amount of crocin to 2.29 g lit”
L. The highest saffron amount was observed under salinity of 4.49 dS m and 500 and 1500 kg per hectare of
bio-fertilizer and application of Fe nano-fertilizer and non-application bio-fertilizers and nano-particles of Fe.
Irrigation with the salinity of 4.49 dS m™ in bio-fertilizer levels (except for 500 kg ha) caused a significant
increase in picrocrocin. So that at this salinity level, application of 1000 kg ha™ of bio-fertilizer increased the
amount of picrocrocin to 2.53 g lit™2. In general, it seems that for achieving higher yields, irrigation with less
saline water, and the case of irrigation with saline water, the use of the nano-fertilizer of Fe to moderate the
effects of salinity is recommended.
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Table 4— Mean comparisons for interaction effect of salinity and Fe nano fertilizer on flower and stigma yield of saffron and
picrocrocin content of saffron

o238 9t U5 5 e SWS (59 SWE 09 AW By
S19% Nano Fresh J5 sl W s s Ow9 5 9,5
Salinity fertilizer of weight of No. of flower Dry weight  Dry weight Weight of Picrocrocin
(ds.m) Fe flower (flower.m?) of stigma ofstyle  stigma+style  (9lit)
(litha™) (g.m?) (g.m?) (g.m?) (g.m?)
0 13.8 41.7 0.197 0.067 0.926 2.38
2.29 4 11.2 34.4 0.173 0.058 0.772 2.23
4.49 0 6.24 215 0.098 0.029 0.430 2.46
4 9.68 321 0.146 0.041 0.653 2.37
LSD 005 5.59 17.0 0.073 0.028 0.391 0.090
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Table 5— Mean comparisons of interaction of salinity, bio fertilizer and nano fertilizer of Fe on crocin and safranal of saffron

g S RIS Bl S Ul
Salinit Bio fertilizer Nano fertilizer of Fe Crocin  Safranal
y (kg.ha!) (lit.hat) (g.lith) (g.lith)
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0 2.77 0.581

500
4 2.60 0.534
-1

2.29dS.m 1000 0 257 0561

4 2.88 0.541

0 2.99 0.601

1500 4 270 0581

0 0 2.15 0.674

4 2.64 0.581

0 2.68 0.601

500
4 2.52 0.661
-1

4.49dSm 1000 0 250  0.601

4 2.29 0.561

0 2.72 0.594

1500 4 2.50 0.641

LSD 0.05 0.022 0.032
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Figure 1— Mean comparisons of interaction of salinity and bio fertilizer on picrocrocin of saffron.
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Figure 2— Mean comparisons of interaction of bio fertilizer and nano fertilizer of Fe on picrocrocin of

saffron.
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