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Extended Abstract

Introduction: Today, the use of organic and mineral additives in the soil for better
product performance and higher efficiency of water consumption is expanding in the
world. Saffron, like other agricultural plants, in order to make maximum use of the
potential of the environment, in addition to suitable weather and soil conditions,
requires optimal agricultural management to achieve maximum yield and increase the
duration of the exploitation period of saffron fields Considering the importance and

value of saffron, the purpose of this research is to investigate the use of Biochar and
dehydration stress on the quantitative and qualitative characteristics of saffron
performance so that it does not have a negative effect on the economic value, food,
health and market needs of the product at the global level.

Materials and Methods: Torbat-Heydarieh city is located at 59 degrees 12 minutes
east longitude and 34 degrees 17 minutes north latitude at an altitude of 1333 meters
above sea level. research in the form of a randomized complete block design with two
factors of biological production biochar (without applying biochar BO, applying 10 tons
per hectare B1 and applying 15 tons per hectare B2) and dehydration stress (SO without
applying stress, S1 applying stress around irrigation) Done. Statistical analysis of the
data was done using DSTAT software and graphs were drawn using EXCEL software.
Also, comparison of means was done using Duncan's test at the level of 5 percent
probability.

Results and Discussion: Based on the results, the highest and lowest quantitative
values for the attributes of flower number are 74.7 and 32.7 flowers per square meter,
fresh flower weight (it is the simplest measurement parameter of saffron flower among
farmers and it is considered the first criterion for farm performance) The amount of
20.8 and 8.8 grams per square meter and the dry weight of the stigma (it is the same as
saffron threads and is known as the most important part of the saffron flower) the
amount of 0.41 and 0.12 grams per square meter, respectively, for BOS1 And B2S1
treatments resulted. the yield increase between the minimum and maximum yield of the
traits of number of flowers, fresh flower weight and stigma dry weight was observed by
130, 120 and 350%, respectively. The results showed that the research treatments had a
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sinusoidal graph during the flowering period, so that in the treatments of applying 10
tons per hectare of biochar and 15 tons per hectare of biochar, the graphs had different
fluctuations from the control treatment (without applying biochar). The mean square
results showed that the quantitative traits (number of flowers, fresh flower weight and
stigma dry weight) of saffron have a significant relationship at the 1% probability level
when comparing two factors, and the mean square results of the qualitative traits
(Picrocrocin, crocin, safranal and moisture) of saffron in The comparison of two factors
became non-significant. The results showed that the highest values for the qualitative
traits of picrocrocin and crocin, the B2S1 treatment was obtained with values of 237
and 82 (maximum absorption), respectively, among the research treatments.

Conclusion: The use of biochar as an active carbon source in the first year of
cultivation has had slight changes in yields and better results have been obtained for
stressed yields. There have been minor changes for qualitative traits. In general, the
stress of water scarcity and the application of biochar did not have a bad effect on the
yield of saffron, and it should be checked for the next years as well.

Conflict of Interest: The author declare no potential conflict of interest related to this
research.
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Table 1. Chemical analysis of field soil (0-40 cm).

&Loﬂ Es Lg).:f ajl..\sl .x>|5 &.LA)'] @L.;
Type of Unit of Experiment
experiment measurement results
WL"’ mg.kg‘l 456
Potassium
Jad mgkg?! 16
Phosphorus
PURWS mg,kg‘1 304
Na
JURVIRER VR 13.6
SAR
EC
pH
Sal 16
Lime
Sl oS 0.34
Organic Carbon
o 46
Sand
o 11
Clay
- (%) 43

Silt
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Table 2. Qualitative traits, experimental methods and acceptable limits of saffron qualitative
analysis.

&S Slio S, Sl o Julale Or9S Jlam IS eenilS )l 9S00 B Lzl S
Qualitative (o> 5oys)  GrosSsS wiz 2Sls) e jiShas) ()5 5o slaw) ()5 53 Slam) 5o olass)
traits Maximum — Cix sSls)  zge Jsb o 50 Jsb o Total Escherichia (o5
humidity _ o microorganisms coli

Ly LFE- Mold
(Mass e b Gy (s (Number in (Number in b
fagls Safranal minimom (Number
percentage) =~ (st oY . ; grams) grams) in grams)
Minimom  (Maximum crocin 9
Picrocrocin  @bsorption  (Maximum
(Maximum ~ at330nm)  absorption
absorption at 440 nm)
at 257 nm)
Jsed L o 10- 12 70- 80 20- 50 140- 200 300000 Negative 1000
Acceptable
limit
SialesT Uds, 259-2 259-2 259-2 259-2 5272 2946 10899-3
(ke o lsteul)
Test
Method
(National
standard)

Sran Hlzgm ke g ol o GRS P 50 glhe) o5 Ol byl i Y gee
Table 3. Analysis of variance of quantitative traits of saffron due to Dehydration stress and amount
of biochar consumed.

S e aryy Bl S SaS 0 oS Jul,8le Casb, 9,595
S.0Vv &l; Number o35 s
df of Fresh D crocin safranal humidity Picrocrocin
flowers flower wei h
ght of
weight stigma
&l oS i 2 392" 18.9"m™ 0.016 ™ 0.22"™ 0.001" 0.005"™ 2.25™
Dehydration stress
JESURYS 1 186.7™ 155™ 0.03" 98 ™ 0.54"™ 0.82™ 1.19™
Biochar
consumed
Jade ® TS i 2 1497.27  121.2° 0.036 " 0.22™ 0.29™ 0.011™ 2.58™
Dehydration stress
Biochar s
consum
s 4 2750 222 0.075 29.3 23.3 0.48 123.8
Error
i - 32 32 35 0.67 4.5 2.6 2.2
cv

Doy 0 g e, ) ol mdaw (o s Soe Gl e jf oS 4wk g% NS

ns, * and **: non-significant, significant at 1% and 5% probability level, respectively.
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Table 4. Comparison of mean squares of quantitative traits in research treatments.

b gl Hleus o 5 Oldo Wlas po u..ialm o lio . f Jgu

quantity e

G sl Lo 5 ol o3t B oss S Gs Cagb, w95 9,5 Julile es)S
Research e yd ae) S0 5) s (o2 22)) 2 i iSlas) 2 i piSlas) 2 d islas)
treatment (e @r e humidity YOV 3a sk TV 2ye ok FE 23 ok

Flower Fresh (@ (Mass (ogil (o5l (gl
1t
number per flower Dry percentage) Picrocrocin Safranal crocin
m weight weight of (Maximum (Maximum (Maximum
(gm’) stigma absorption at absorption at absorption at
(g/m?) 257 nm) 330 nm) 440 nm)
B0OSO 31.67a 9.3a 0.18a 8.0a 79a 31.0a 230 a
B0OS1 74.67b 20.8b 0.41b 8.1a 78a 30.7a 230 a
B1S0 42.67a 12.1a 0.22ab 7.8a 80a 30.0a 230 a
B1S1 47.33ab 13.2ab 0.24ab 7.7a 82a 30.5a 230 a
B2S0 52.33ab 15.2ab 0.19a 7.3b 8la 30.5a 237b
B2S1 32./67a 8.8a 0.12a 7.3b 83a 30.3a 237b
Py
w B250
?
o BlS
o
£ BOS1 |
®
g BOSO |
S
= 0 10 20 30 40 50 60 70 80
.1}
o
[

B Flower number per m2 (g fe 2 330) (& slass

Fresh flower weight (g/m2) (&= s 0 2 8) 235 & 00

B Dry weight of stigma (g/m2) (= e 2 a &) 458 S2a 5

(Guizxi 6o jload ;0 AN UL (439 9 030 S5 39 (S5 ol LY Sl

Fig 2. Flower number, fresh flower weight and stigma dry weight.
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