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Extended Abstract

Introduction: Saffron (Crocus sativus L.) is one of the most expensive and unique
spices in the world and is probably the result of the mutation of the wild plant Crocus
cartwrightiamus and belongs to the family of lilies. Today, the issue of organic
agriculture is discussed, in which, in addition to the quantity of production, special
attention is paid to quality, stability, and sustainability in production. Therefore, organic
fertilizers can be a good substitute for these materials in biological agriculture. Seaweed
extract is one of the major renewable sources of seas in the world, it contains elements
of nitrogen, phosphorus, potassium, and some micronutrients (iron, copper, zinc, cobalt,
molybdenum, manganese), growth hormones (auxin and cytokinin), vitamins and
amino acids and it stimulates the growth and development and increases the
performance of plants. Potassium also plays key roles in many physiological and
biochemical processes such as photosynthesis, protein production, sugar production and
transport, activation of more than 60 types of enzymes, regulation of osmotic and ionic
potential, regulation of opening and closing of stomata, and formation of phloem
vessels. To investigate the effect of potassium sulfate and seaweed, an experiment was
performed on vegetative growth, yield, and corm saffron.

Materials and Methods: This experiment was carried out in the 2018 and 2019 years
as factorial and the form of a randomized complete block design with three replications
in Sarayan City of South Khorasan province. Experimental factors included four levels
of potassium sulfate (0, 100, 200, and 300 kg ha™) and three levels of seaweed (0, 1,
and 2 per thousand). Before conducting the test and preparation operations, random soil
sampling was done from a depth of 0-30 cm for the soil analysis test (Table 1). Plots
were created with a length of two meters and a width of one meter. The distance
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between the plots was 50 cm, and the distance between the blocks was 1.5 meters,
including the streams used to irrigate the plots. On the specified dates, the corms were
removed from the mother farm, and after preparation and disinfection with benomyl
fungicide with a concentration of two per thousand, they were planted in the field on
the same day according to the plan (only corms with weight eight to 10 grams were
used for planting). To apply foliar treatment with seaweed fertilizer, after preparing the
solutions with desired concentrations, foliar spraying was done using a backpack
sprayer and after calibrating it. Simultaneously with the beginning of flowering (late
November 2018), the flowers of each plot were collected daily from the entire surface
of the plots. Statistical analysis of data was done using SAS 9.4 software. A comparison
of average data was also made using a protected LSD test at a five percent probability
level.

Results and Discussion: The results showed a significant effect of the treatments used
on the studied traits, The highest number of flowers per square meter, yield of fresh
flowers, fresh and dry stigma yield, and mean number of buds with flowering potential
in each corm in the second year and the highest leaf length, weight fresh and dry leaves,
total number and weight of corms, mean weight of each corm and mean weight of the
original girl corms were obtained in both years at 300 kg ha™ treatment of potassium
sulfate. In addition, the results show a significant effect of seaweed (two per thousand)
on the number of flowers per square meter, yield of fresh flowers, fresh and dry stigma
yield in the second year, and leaf length, fresh and dry leaf weight, total weight of
corms, mean weight of each corm and mean weight of the original girl corms in both
years. Total weight of corms and weight of coriander more than 12 g in the first year
and number of flowers per square meter, yield of fresh flowers, yield of fresh stigmas in
the second year, and fresh leaf weight in both years in 300 kg h? treatment of
potassium sulfate and the concentration of two per thousand seaweed had the highest
increase. Also, the highest average weight of each corm in both years was obtained in
the treatment of 200 kg ha' of potassium sulfate and a concentration of two per
thousand seaweeds.

Conclusion: According to the results of this study, the use of potassium sulfate
fertilizer (300 kg h') and seaweed (two per thousand) alone can play an effective role
in increasing vegetative growth, yield, and corm saffron, but their simultaneous use will
be more effective.

Conflict of Interest: The authors declare no potential conflict of interest related to the
work.
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Table 1. Physical and chemical properties of soil in the study area.
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Table 2. Results of analysis of variance (mean square) of traits related to saffron flowering under
the influence of two fertilizers of potassium sulfate and acadine seaweed in the first and second

year.
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Table 3. Comparison of the mean of simple effect of potassium sulfate on traits related to saffron
flowering (second year).

(e e 5 p)5) S aDS o Slee QS 53 05 5bS) panilty Slilgus
Dry stigma performance (g.m?) Potassium sulfate (kg.h?)
1.04¢ 0
1.06¢ 100
1.09° 200
1178 300

25,105 003 B s )3 (I3 me (g jlo] BB S e By S s (ol)b (sla i Sibe gty 4
In each column, means with the same letter are not different significantly at 5% probability level.
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Table 4. Comparison of the mean simple effect of seaweed on traits related to saffron flowering
(second year).

(@ 5o o ) St S 3,Skes
Dry stigma performance (g.m?)

Ol ) 2l S
Seaweed (per thousand)

1.070°
1.094°
1.1172

1
2
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In each column, means with the same letter are not different significantly at 5% probability level.
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Table 5. Comparison of the mean interaction of potassium sulfate and seaweed fertilizers on traits
related to saffron flowering (second year).
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In each column, means with the same letter are not different significantly at 5% probability level.
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Table 6. Results of analysis of variance (mean square) related to saffron leaf traits under the
influence of potassium sulfate and Acadine seaweed in the first and second year.

S S 0 S 05 Sy sk @olil 4z s e
Dry leaf weight Fresh leaf weight Leaf length df S.0.V.
0.0009" 0.0011"™ 7.505" 2 Block <S'ol,
0.0046** 0.079* 29.731* 3 ety Sldls
Potassium sulfate
0.0054** 0.105"* 96.34* 2 o] @by b= m
Acadine seaweed - jt
y . irst year
0.0014" 0.017** 575" 6 Sl el
Potassium x Seaweed
0.00082 0.0040 4.797 Error Us
18.33 10.99 4.53 CV. &5 ey yo
0.000014" 0.0012" 1.530™ 2 Block <ol
0.00016° 0.670* 480.37" 3 ety il
Potassium sulfate
0.00048°* 0.084° 694.028"™ 2 o] ol Sel= p3o JLo
Acadine seaweed Second
0.000015" 0.010°* 12.426" 6 Selr x el year
Potassium x Seaweed
0.000058 0.002 30.452 Error >
8.33 6.852 9.04 CV. &l i g

o gy 5 Sy Jlein] a3 ()b Gre g ()b re i iS4 T T NS
ns, ™ and “are nonsignificant and significant at the 0.01 and 0.05, -, respectively.
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Table 7 - Comparison of the mean effect of potassium sulfate on saffron leaf characteristics in the
first and second year

(G 0 p)5) Si S p 35 (o) Sy b (S 10 0,5 9LS) punly Slilguw

Dry leaf weight (g. plant™) Leaf length (cm) Potassium sulfate (kg.h?)
0.1345 46.044° 0 L
0.138" 47878 100 Jl J
0.175° 48.911% 200 First
0.176% 50.3672 300 year
0.163° 4473 0 L
0.265" 50.98" 100 F9>J
0.277° 52.40° 200 Second
0.482 62.65° 300 year

)l o 3 O e 5o gy gize Lg)Loi AW S yio By S JBls ghb gl 1Sk (st ya )
In each column, means with the same letter are not different significantly at 5% probability level.
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Table 8. Comparison of the mean simple effect of seaweed on saffron leaf characteristics in the first
and second year.

&g ;0 ) S25 S 039
Dry leaf weight (g. plant?)

(o) 5 Jobo
Leaf length (cm)

Ol ) by Sl
Seaweed (per thousand)

0.13° 45.48¢ 0

0.15% 48.22 1 Jol Ju
0.172 51.15? 2 First year
0.130° 45.39¢ 0 s b
0.154% 49.16° 1 P> J
0.1722 54.172 2 Second year

L5050 3 O s 53 (g )b sme (g lel MBS ptie B O s gyl (a1 Sile gty 4
In each column, means with the same letter are not different significantly at 5% probability level.
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Table 9. Comparison of the mean interaction of seaweed and potassium sulfate fertilizer on the
fresh weight of saffron leaves in the first and second year.

psd Jlo 58 5 S0 0 Jsl Jbe 32 5 S 03 2 @by Sl oy, Slalgas
(&g 50 p,5) (&g 55 0,5) Ol (LS 50 p,55LS)
Fresh leaf weight in the Fresh leaf weight in the first Seaweed (per Potassium sulfate
second year (g. plant™) year (g. plant™) thousand) (kg.h)
0.30f 0.34f 0
0.55¢% 0.52¢% 1 0
0.60% 0.57¢de 2
0.48¢f 0.45¢f 0
0.61%¢ 0.58b¢d 1 100
0.54% 0.52¢% 2
0.61%¢ 0.580¢d 0
0.63% 0.600¢d 1 200
0.67%¢ 0.69° 2
0.54% 0.52¢% 0
0.72° 0.65% 1 300
0.902 0.87¢ 2

..\J)L\J Lo B @a.w 2 d)l)@;ﬁ d)Lﬁ" AW J)““‘ ;é)> S5 Jél» dl)b dbbu.«gb.a OFw y 4D
In each column, means with the same letter are not different significantly at 5% probability level.
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Table 10. Results of analysis of variance of the effect of application of potassium and Acadine
seaweed fertilizer on saffron corm traits in the first and second year.

anolws S olass

shls il slaxs (Kl 3 e ai olass A olass A olass A olows B
o5 Ll $\Y $a\Y $5 -4 sy 5T B a0 o e
@ Jeily P £ £ 3 Numbe  Total T e el
Mean number of buds Number of Number Number  Number r of number &ol;] SOV
with flowering corms more of corms  of corms of corms corms of df
potential in each corm than 12 gr 9-12 gr 6-9 gr 3-6 gr
0-3gr  corms
0.189m 0.194m 0.777™ 0.250"™ 0.027™  0.027™ 0.027" 2 Block sl
ey Slalgs
0.908** 4,666 1.879 1212  1.296*  1.435° 14111~ 3 Potassium
sulfate
by Sl
0.380°° 2.194* 0.861™ 07507  2020* 3.027°* 1027 2 2] Jol s
Acadine First
seaweed
Sl L year
0.160" 0.638™ 1.157" 0.935™ 0.435™  0.768™ 0.805" 6 Potassium x
Seaweed
0.064 0.224 0.505 0.159 0.270 0.391 0.542 - Error Uas
13.88 25.09 69.14 95.72 85.095 23.21 10.96 - "’"‘C*’“V“""
0.19" 101.86™ 2.08" 2.08m 141" 3130™  2518™ 2 Block sl
ey, Slilga
0.808** 2645 95.5" 2957 1101™  137628™ 208496 3 Potassium
sulfate
by Sl
0.560* 381.56* 12.12" 28.3™ 148™ 409.1™  365M™ 2 “"*'N_ﬂ pso Jlw
Acadine S
seaweed econ
L " d year
0.240" 14.68" 31.8™ 56.9™ 51.5™ 2250 2558 6 Potassium x
Seaweed
0.004 36.87 20.6 49.7 71.2 1079 1614 - Error Uas
14.8 17.25 57.8 29.1 24.5 194 156 - ”'fé*v“”

Waoyd gy 9 SO Jlois] s )3 ()3 e g ()l gixe puE i 4 T 9™ NS
ns, ™ and “are nonsignificant and significant at the 0.01 and 0.05, -, respectively.
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Table 11. Results of analysis of variance of the effect of application of potassium and
acadine seaweed fertilizer on saffron corm traits in the first and second year.

059 Oeilee
CrTIER a4 o 42 0l a2 0)9 a2 0)9 ¥ 4 s B
st PN e S a5 PSPy P}; )J::)s w08 s &l
Mean Corms  Weight  Weight — Weight . .7 o ; Total KRR
We'%ht of  weight ofcorms ofcorms of corms co?rlgs 0?3 M_eatr: weight of 6d f) SOV
the morethan  9-12gr  6-9gr 3-6gr o weight - corms
original 12 gr (m?) (m?) (m?) gr (m?)  of each
girl corm
corms
Sok
0.121™ 45.54 85.13™ 5.12™ 3.67™ 1.49m 0.03™ 1.30™ 2
Block
117.36*  2271.69*  262.87* 61.97m 29.04" 13.45m 15.67* 3117.49* 3 rely
Potassium
sulfate
Sl
by
56.021*  1152.43* 88.78™ 65.05" 25.79™ 14.11™ 21.20* 1026.40* 2 cpalsT
Acadine  J7J-
First
seaweed oo
X oy
Sl
10.65™ 1121  128.14™ 4499 527" 875™  6.07* 15369 6  potassium
X
Seaweed
6.25 0.22 0.505 0.27 0.39 1.45 1451 0.54 - Error U.s
o pl
43.47 25.09 69.14 85.05 23.21 13.75 6.43 10.96 - Ol pnss
C.V.
1339.78™  415.79™ 95.37™  1476.78™ 1630.25™  6625.8™  11.78™ 5261™ 2 Biik
9417.36* 441.9™ 264.43™ 951,]43"68 98428.8™ 87175.68™ 115.8** 874607* 3 ey
Potassium
sulfate
Sl
by
5156.21% 1452.432"™ 48.893" 5455.45" 6874.32" 7816.97™ 11.12**  44.12* 2 cpalsT
Acadine ="
Second
seaweed  “yoo
% ool
Sl
100.63™ 716297  148.648™ 229.44™ 1367.84™ 2340.87" 16.7*  79.18" 6  poassium
X
Seaweed
161.23 8.45 15.9 117.18 95.80 87.74 1.57 40.31 - Error >
o pl
13.40 7.14 45.12 15.59 13.21 19.87 16.43 11.6 - s
C.Vv.

Aoy Gu 9 t_i) JLA..)‘ a]a.m » d)l.}@.ﬁn 9 d)ll@&o ).J— V\.:J).T QO ® 9** ns
ns, ™ and "are nonsignificant and significant at the 0.01 and 0.05, -, respectively.
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Table 12. Comparison of the mean of simple effect of potassium sulfate on the characteristics of the
number and weight of replacement corms in the first and second year.

@O oSt 0 alsz olasd (il i ab S
ol s ¥ SY e gl ‘o ToFanolet e Vanols g S sl ey Sl
B Sy p5) SNSRI . ¢ . ¢ . g
%)) ( a e e o Fo ) o5 5o S (@ e yd) 2 pSokS)
Mean Tgt);l Mean number of Nui)k:;of (& (& Total (S
weight of - buds with Number of ~ Number of ~number of  potassium
weight of corms more
the original g flowering corms 3-6  corms 0-3  corms (m’ sulfate
. corms . than 12 gr > _2 2) 0
glrl(cc))rms (g.m?) potential in each (m?) g(m?) g (m?) (kg.hh)
g corm
13.71¢ 18851 1.38° 55.54 27.50% 1612 277.5° 0 Jol Lo
17.23° 2643° 1.81° 72.0° 27.75° 116¢ 305.0° 100 ’
20.712 3175 2.11° 122.0° 38.85" 1380 188.5¢ 200 First
21.63 4134 1.99% 127.5° 50.00° 122° 422.0° 300 year
13.67°¢ 1814¢ 1.20° 67.0° - - 220.0¢ 0
18.33 2692° 1.70° 84.0% - - 302.0° 100 po> Jbo
21.712 3341° 2.10® 102.0° - - 342.0° 200 Sice‘;’r‘d
21.777 48677 2.802 99.0° - - 409.0? 300

25505 00> O s 53 (6 ) gime (g lal BB S jrie By G s gyl (a1 Sile gy 4
In each column, means with the same letter are not different significantly at 5% probability level.
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Table 13. Comparison of the mean simple effect of seaweed on the characteristics of the number
and weight of replacement corms in the first and second year.

a JS 0 . 51 it any olass . :
_ 1,1 asl (RVEIRNK < Y Y-8 a olows =Y olaas
a2 0)9 Gele e 0 05 6)°m?fww5d" e ) p S Y ) _ ) _ b Sl
e . 20l5 sty S )0) p)S Yo y) p)Se
(09 el s (e M(:in number of (e ( ( G 2
Mean weight Total buds with flowering Number of Numé[;:r of Numi:r of Seaweed
of the original  weight of il i corms more (per
: potential in each corms3-6g  corms 0-3 g
girl corms (g) corms corm than 12 gr (m (m?) (m?) thousand)
(g.m?) i)
15.86° 2486° 1.63° 70.5° 20.5° 158.0? 0 Jol Jo
19.212 2982° 1.86% 100.0° 16.5° 137.5° 1 First
19.89* 49102 1.982 112.02 54.0% 108.0° 2 year
14.61° 750° 1.30° 98.0° - - 0 pg Jl
18.77° 1271 1.86° 80.0° - - 1 Second
18.99* 31007 1.85% 79.0° - - 2 year

5l o 3 O e 53 gy gixe bl s S e By S5 PBlas gl sl 1 Siho g yb
In each column, means with the same letter are not different significantly at 5% probability level.
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Table 14. Comparison of the mean interaction effect of potassium sulfate and seaweed fertilizer on
the characteristics of the weight of replacement corms in the first and second year.

Jlo yo a2 559 (eSlee RSV Sl i an by ey e i oeSle ol o an U8 055 sl Sl iy iy
(r’;_f) oo <@;~;‘-)_°> NP (r’{?) Jsl (@ » £5) Gl 5 (ESa s o 5oks)
Mean weight of each Corms weight more Mean weight of each Total weight of Seaweed :
] . " . Y X : Potassium
corm in the second than 12 gr in the first corm inthe first year  cormin the first year (per sulfate (kg.h)
year (g) year (m?) (9) (g.m?) thousand) g
7.30¢ 1200f 6.26¢ 1880f 0
7.70¢ 1295° 7.68% 1880f 1 0
7.124 1331% 6.744 1895f 2
7.104 1750° 6.09¢ 1920f 0
11.60% 1690 9.68" 17259 1 100
11.48 1925 10.43® 3280 2
7.70° 1935 6.61¢ 2335¢ 0
11.56 2340% 10.07% 3340¢ 1 200
12.90° 29702 11.972 3845° 2
11.95° 2425 9.95%® 3805° 0
11.54¢ 2465%® 9.54%¢ 3980° 1 300
11.91° 27107 9.91%® 49152 2

5l o 3 O e 53 gy gize Lg)Loi AU S yio By S JBls ghb gl 1Sk (st ya )
In each column, means with the same letter are not different significantly at 5% probability level.
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