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Extended Abstract

Introduction: Among Iran's industrial and export products, saffron has found an
important place as the most valuable agricultural product in the world. One of the ways
to increase yield in saffron is to provide sufficient number of mineral elements needed
by the plant. This research was conducted in order to investigate the effect of
biofertilizers including seaweed extract and ascorbic acid on quantitative and qualitative
traits of saffron in a farm in Shahrood and Shahrood University of Technology laboratory
in 2021.

Materials and Methods: The experiment was conducted based on the randomized
complete block design in three replications. Spraying consisted of seven levels (control:
spraying with distilled water), 2, 3 and 4 mg/L of brown seaweed extract (Ascophyllum
nodosum), 50, 100 and 150 mM ascorbic acid in the flowering stage. Seaweed extract
was used under the Akadine, made in Canada, and ascorbic acid was produced by Merck,
Germany. Spraying of the materials were done in three stages (20 february 2021, 5 and
19 march 2022) at 10 o'clock in the morning. During the growing season of the plant
(from the fall of 2021 to the end of May 2022), no organic or chemical fertilizers were
used either in the form of irrigation or in the form of soil. During this period, the use of
herbicides was avoided. The number of four stages of irrigation was applied, similar to
previous years. All the plots were irrigated at the same rate and in the form of flooding.
Seaweed extract was used under the Akadine, made in Canada, and ascorbic acid was
produced by Merck, Germany. Data analysis was done using SAS 9.1 software and the
means were compared using LSD test.

Results and Discussion: The results showed that the number of saffron flowers increased
with the application of seaweed extract and ascorbic acid compared to the control. The
highest flower fresh weight was recorded in plants that were sprayed with 4 mg/L of
seaweed extract. All levels of foliar spraying, except for the lowest level of each
substance (2 mg/L of seaweed extract and 50 mM ascorbic acid) caused a significant
increase in the dry weight of the stigma compared to the control. The highest stigma dry
weight was recorded in plants that were sprayed with 100 mM ascorbic acid.
Anthocyanin increased by 11.53, 28.84, and 23.07% in plants that received 2, 3, and 4
mg/L of seaweed extract as a foliar spray, respectively. Total phenol was significantly
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increased in plants that received 2, 3 and 4 mg/L of seaweed extract and 100 and 150
mM ascorbic acid. The highest amount of total phenol was equal to 6.34 mg/g dry weight,
which was related to the plants that were sprayed with 3 mg/l of seaweed extract. The
use of seaweed extract at all three levels of 2, 3 and 4 mg/L caused a significant increase
in anthocyanin by 11.53, 28.84 and 23.07%, respectively, compared to the control.
Among the measured effective substances of saffron, only safranal increased under the
influence of seaweed extract. Although the use of ascorbic acid increased the amount of
anthocyanin, this increase was not statistically significant.

Conclusion: The results of this research showed that the application of seaweed extract
and ascorbic acid in the form of foliar spraying increased traits such as the number of
flowers, fresh weight of flowers, anthocyanin and finally the dry weight of saffron
stigma. In general, it can be said that the qualitative characteristics of saffron can be
improved by using seaweed extract and ascorbic acid. Finally, within the scope of the
research, it is suggested to use 4 mg/L of seaweed extract and 100 mM ascorbic acid to
increase yield in saffron.

Conflict of Interest: The author declare no potential conflict of interest related to the
work.
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Table 1. Physico-chemical properties of the experimental soil.

Slons o S ey Serslcdhe w2l ) oo adews Sk cél
Organic Js Phosphorus ~ Potassium Electrical ssly  Clay  Sand Silt Soil
carbon Total P) (K) conductivity pH texture
nitrogen (EC)
(%) (%) (mg/kg) (mg/kg) (ds/m) (%) (%) (%)
0.4 0.09 5.62 520.00 0.74 731 246 322 39.2 Loam
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Table 2. Some composition of Acadian marine plant extracts powder (A. nodosum) according to
information provided by Acadian Seaplants, Canada.
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Fig 1. Mean comparison of number of flower under seaweed extract and ascorbic acid foliar
application.
al: control, a2: 2 mg/L seaweed extract, a3: 3 mg/L seaweed extract, ad: 4 mg/L seaweed extract, a5: 50
mM ascorbic acid, a6: 100 Mm ascorbic acid, a7: 150 mM ascorbic acid.
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Table 3. Variance analysis of mean squares of measured traits in saffron under seaweed extract
and ascorbic acid foliar application.

P Jul,i a5 955 NN Oyl S oy D sk 5 i lawgte IS 505 J5 ol 4,0 e g
Crocin Safranal Picrocrocin Total Anthocyanin s Stigma Average of Flower Number of sl 5.0V

phenol Stigma lenght ﬂower frgsh flower df

dry weight weight weight

2.29 0.03 0.073 0.15 0.00006 0.001 0.088 0.001 23.95 1633.33 2 AKY
replication
0.10% 1.04** 0.022 0.34%%* 0.0001** 0.01** 0.026 0.0004 = 87.43%* 1004.76* 6 Slows
treatment
0.08 0.21 0.015 0.035 0.00001 0.002 0.025 0.0004 7.02 3.16 12 s
Error
1.13 1.35 1.14 3.25 5.47 231 7.03 5.32 11.86 5.02 Sl i oy
C.V (%)

Aoy Sy 5 Ao iy e j8 (65 S ol Sy N
ns, * and **: non-significant, significant in 5% and 1% respectively.

A S (39 b gl ey 50 oudds (g S eIl Wlho  Siwod F Joua
Table 4. Correlation of measured traits and stigma dry weight in saffron.
olao B I )Y Jsb O] S eSSy Al 9 S

Traits Number Js a4 Anthocyanin  Total  Picrocrocin  Safranal ~ Crocin
of Flower Stigma phenol
flower  fresh  lenght
weight
55 olass 1
Number of
flower

F 5o 0.53* 1
Flower fresh
weight
A Jobo 0.18™ 0.14 "™ 1

Stigma
lenght
Clwgis] 0.61**  0.28™  0.24™ 1

Anthocyanin

Js s 0.09m 0.34™  0.17™ 0.53* 1

Total phenol

S 9,5 -0.12™  0.15™  0.11"™ -0.08™ 0.29m 1

Picrocrocin

Jul s, 0.40m 0.10™  0.24™ 0.69** 0.69** 0.12 1

Safranal

9S 0.08" 0.27™ -0.18™ -0.14" 0.18™ 0.18™ 0.09m 1
Crocin

A Sas o5 0.50% 0.44* 0.19™ 0.45* 0.43m 0.08" 0.48* 0.34"M

Stigma dry
weight

B R W R el e I N3 | NP C PR RN F* o *ns
ns, * and **: non-significant, significant in 5% and 1% respectively.
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