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Extended Abstract

Introduction: Proper nutrient management is becoming a key component in enhancing
crop yield under variable environmental conditions, as it supports plant growth and
tolerance to severe constraints such as drought stress and soil impoverishment.
Biofertilizers, in addition to regulating nutrient uptake, serve as an effective alternative
to chemical fertilizers, ensuring sustainable, safe, and stable agricultural production and
biomass. Given the benefits of biofertilizers, formulating an appropriate fertilizer
combination that prevents excessive yield reduction under limited water resources is
crucial.

Materials and Methods: To study the quantitative and qualitative characteristics of
saffron flowers under the influence of various biofertilizers and irrigation regimes, an
experiment was conducted over two agricultural years (2021-2022 and 2022-2023) in
the agricultural lands of Ziar city. This experiment was implemented as split plots in a
randomized complete block design with three replications. In this experiment, deficit
irrigation at three levels (50%, 75%, and 100%) was considered as the main factor, and
free-living nitrogen-fixing bacteria (B-N), potassium-solubilizing bacteria (B-K),
phosphate-solubilizing bacteria (B-P), their combinations, and a control without
fertilizer at eight levels were the sub-factors. The water requirement for saffron was
estimated at 3,280 cubic meters per hectare using the Cropwat software, based on long-
term meteorological data from 1994 to 2018. Irrigation was conducted using a meter
and in basin irrigation method. In the first year, the first irrigation was done
immediately after planting. Overall, four irrigation sessions were carried out each year
(before flowering, after flowering, mid-March, and late April). The irrigation amounts
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for the 50%, 75%, and 100% treatments were 1,640, 2,460, and 3,280 cubic meters,
respectively. Due to the intense competition of weeds with the crop and the prevention
of growth, and because the experiment was focused on the effect of biofertilizer on the
plant, the use of herbicides was not feasible. Therefore, weed control was manually
done twice in February and April in both experimental years.

Results and Discussion: The results indicated that the highest number of flowers (79.9
m2), fresh flower weight (31.4 g. m?), dry stigma weight (0.492 g. m=), dry style
weight (0.122 g. m), and dry flower weight without stigma and style (5.09 g. m)
were obtained in the 100% water requirement treatment combined with NPK
biofertilizer. On the other hand, the qualitative characteristics of saffron showed that the
highest amounts of crocin (253 mg. g*), picrocrocin (35 mg. g1), and safranal (121 mg.
g?l) were achieved in the 75% water requirement treatment combined with NPK
biofertilizer.

Conclusion: Overall, the results of this experiment demonstrated that with increasing
stress intensity from 100% to 50% water requirement, the characteristics such as fresh
flower weight, number of flowers, dry stigma weight, dry style weight, and dry flower
weight without stigma and style decreased. On the other hand, at all three levels of
water requirement, the application of various biofertilizers (nitrogen-fixing bacteria,
phosphate-solubilizing bacteria, and potassium-solubilizing bacteria) either singly, in
pairs, or in triplets mitigated the negative effects of stress, although the dual and triple
combinations had more positive effects. Additionally, the qualitative traits results
showed that in all fertilizer treatments, applying the irrigation regime from 100% to
75% increased the amounts of crocin, picrocrocin, and safranal, but with the increase in
stress intensity to 50%, the amounts of these traits decreased, although different
biofertilizers reduced the negative effects of stress. Ultimately, to achieve optimal
performance, the best treatment was 100% water requirement irrigation combined with
NPK biofertilizer, while in terms of quality, 75% water requirement irrigation combined
with NPK biofertilizer was the best treatment.

Conflict of Interest: The authors declare no potential conflict of interest related to the
work.
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Table 1- Soil chemical and physical characteristics of the experimental site
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Table 2- Characteristics of biological fertilizers
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Table 3- Variance analysis of traits related to saffron flower under the influence of
different treatments
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Sources Change ol S DL 4> s 5 D
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flowers flower dry Y h ty flowers without
weight weight weig stigma and style
Block) 5L 2 1237 104™ 0.010° 0.001" 1.97"
(Drought stress) s " « ok o *x
J A o 2 285 39.0 0.024 0.010 2.37
a (Erron slas 4 22.0 414 0.001 0.0001 0.123
Bio-fertilizer .} o e ox ok o
&) S5 2 1106 135 0.034"  0.002 331
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Coefficient of variation
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Table 4-Dual interaction of drought stress and biofertilizers on saffron flower
characteristics
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Drought ) Bio- Number ~ To@IFresh gy Styledry  Dry weight of flowers
(Stress fertilizer of flowers weifglgz\ivg o Weight (@m® weight without stigma and

2 2) (gm?) style (g.m?)

o N 46.0 14.1fg 0.233f-h  0.044ij 2.81fg
o P 46.9ij 15.6e-g  0.242f-h  0.046h-j 2.87fg
s @ K 479h-j  160e-g  0.250f-g  0.056f-i 3.16ef
% v NP 52.2g9-j  175c-f  0.245f-h  0.057f-i 3.22¢f
;3 5 NK 524g-j  17.7cf  0.264d-g O'OEOE' 3.29d-f
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3 NPK  582eh  187bf  0293b-f  0.087cd 3.49¢-f
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- N 53.29-j 164e-g  0.258e-g  0.051f-j 3.09ef
o . 0.061e-
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2T NP 76.0b 22.9bc 0.376b  0.100bc 4.21bc
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% . . 0.066¢-
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There is at least one common letter in the column indicates no significant difference at the 5% level
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Fig 1. Dual interaction of drought stress and biofertilizers on the amount of crocin in saffron
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