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Extended Abstract

Introduction: Agricultural saffron (Crocus sativus L.) is a monocotyledonous plant, a
geophyte, and belongs to the Iridaceae family. Consumption of appropriate amounts of
organic inputs has positive effects on the vegetative characteristics of saffron, which is
attributed to the better allocation of food elements to its organs. Animal manures do not
have one-sided effects, but on the one hand, they help to provide food and on the other
hand, they improve the structure of the soil. Therefore, the use of organic fertilizers to
increase or at least maintain soil fertility and increase yield is inevitable. The use of
elemental sulfur is also used as an acidifying agent to increase the ability to absorb
nutrients in calcareous soils. Based on this, due to the reasonable price and availability
of sulfur, as well as calcareousness and low organic matter in most of the soils of the
country, this research was conducted to investigate the effect of sulfur and sheep manure
on vegetative growth and yield of saffron in Sarayan region.

Materials and Methods: This study was conducted to investigate the effect of sheep
manure and sulfur on vegetative growth and yield of saffron during 2018-2019 in the
Sarayan region in a factorial manner and a randomized complete block design with three
replications. Experimental treatments included sheep manure at four levels (0, 20, 40,
and 60 t. ha't) and sulfur at three levels (0, 200, and 400 kg. ha). After plotting, sheep
manure and sulfur were added to the respective plots in the amount mentioned in the
treatments and mixed with the soil with a shovel and the plots were leveled again.
Simultaneously with the beginning of flowering (late November 2018), the flowers of
each plot were collected daily from the entire surface of the plots. The traits related to
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flowering, leaf growth, and then the indicators related to the growth status of the corms
were measured.

Results and Discussion: The results showed a significant effect of sulfur (400 kg. ha't)
in both years on fresh style weight, dry style weight, leaf length, leaf number, number of
the corm, and the total weight of the corm. In addition, the results showed that the highest
level of sheep manure (60 t.ha'!) caused a significant increase in fresh style weight by
78.50 and 26.66%, dry style weight by 28.57 and 53.84%, fresh stigma yield by 9.32 and
5.16%, dry stigma yield by 11.00 and 4.76%, fresh stigma weight by 12.73 and 6.82%,
dry stigma weight 11.11 and 11.11%, leaf length by 38.75 and 44.27%, fresh leaf weight
by 84.00 and 123.25%, dry leaf weight by 84.61 and 88.38%, number of the corm by
49.24 and 24.29%, the total weight of the corm by 98.77 and 56.44%, and the mean
weight of the original girl corms 22.97 and 60.42%, respectively, in both years compared
to the control treatment. It should be noted that the use of animal manure alone at the
highest level has increased the number of flowers by five percent, and the use of sulfur
alone has increased the number of flowers by half a percent, and the use of both at the
same time has increased the number of flowers by 13 percent. Effects of sheep manure
(60 t. hat) and sulfur (400 kg. hat) treatments on fresh and dry stigma weight and dry
leaf weight in the first year and number of flowers per square meter, fresh flower yield,
fresh style length, fresh and dry stigma yield, fresh and dry leaf weight, and mean weight
of the original girl corms had the highest increase in the second year. The results of
mutual effects also show well for the wet and dry performance of the stigma that the
highest yield was observed at the level of 400 kg per hectare of sulfur and 60 t. h't of
sheep manure, the amount of which is 4.65 and 1.14 grams per square meter, and the
lowest amount was obtained in the control. The results show that each of the elements
alone did not have a good effect considering the short time, but two types of fertilizers
together have been able to have an acceptable effect in a short period.

Conclusion: The simultaneous use of decayed sheep manure with sulfur, both of which
were used as a soil application, has shown significant effects on most of the vegetative,
agronomic, and quantitative traits of saffron. Thus, it is recommended that farmers use
sheep manure with sulfur to significantly increase the yield of the saffron plant. Sulfur,
in addition to acidifying the target area, which leads to better absorption of elements,
disinfects the soil, and prevents the spread of diseases and mites.
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Table 1. Properties of sheep manure
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Table 2. Physical and chemical properties of soil in the study area
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Table 3. Results of variance analysis (mean square) of traits related to saffron flowering under the influence of sheep manure and sulfur in the
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@%, % and ns are significant at the probability level of one percent, five percent and not significant, respectively.
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Table 4. Comparison of the mean of simple effect of sheep manure on traits related to saffron flowering (first and second year)
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In each column, means with the same letter are not different significantly at 5% probability level.
(035 5 ol JLo) o b (AIS b o o 5l 13,558 63 3 (railan dlin B J3an
Table 5. Comparison of the mean simple effect of sulfur on traits related to saffron flowering (first and 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. Comparison of the mean interaction of sheep and sulfur fertilizer on traits related to saffron flowering (first and second year)

707 > IS P U 5 Sles ) 3 JS slass 555
i3 o) P pgd Jlu palls ay5) pgs JLe pys JLo 25 o S e yin 5,555 ‘
Jusasts  JIJL Gesmee®) e o0 eSgw T e

(055) J3! (»,5) Dry stigma Fresh stigma Fresh red 2 ek 2o
g 3 performancein  performance (&2 flower Number of (LS (s
Dry stigma F,reSh the second year  in the second Flower weight in flowers per Sulfur
weight in the f“?gmgf (g. m?) year (2. m?)  performance in the first square ko. hal Sheep
first year (g)  Weight in the second vear year (g) meter in the (kg- ha”) manure
the ﬁss; (& m'z)‘ second year (t.hY)
year (g
0.00362 0.0200¢ 1.0200 4,12k 85.06k 0.410° 193.33k 0
0.00504 0.0217¢ 1.0508 4268 89.85h 0.4602 199.66h 200 0
0.0056° 0.0219¢ 1.090¢ 4.41¢ 93.00° 0.460% 206.66¢ 400
0.0056¢ 0.02094 1.123¢ 4.55¢ 96.00¢ 0.4772 213.33¢ 0
0.0053< 0.0214¢ 1.0269 4,151 85.651 0.4792 194.661 200 20
0.0050d 0.0218¢ 1.0608 4.208 90.608 0.4752 201.33¢ 400
0.00600 0.0213¢ 1.093de 4.42¢ 93.30¢8 0.464ab 207.33¢ 0
0.0056¢ 0.0233% 1.133% 4.59¢ 99.05b 0.4672 215.33b 200 40
0.0054¢d 0.0233% 1.0331 4,198 86.381 0.4644 196.331 400
0.0056¢° 0.0220b 1.073f 4.34f 91.50f 0.4612 203.33F 0
0.00642 0.0241¢ 1.1004 4.45d 93.90¢ 0.4552 208.664 200 60
0.00642 0.0241# 1.1462 4.652 100.122 0.4782 217.66% 400

AT Eh"‘" 52 .J)b(_.‘..‘.v.a L;;Lai PR \S‘,& ds So Jshb shls LgL“d=§SL:‘ Qi pi 3
In each column, means with the same letter are not different significantly at 5% probability level.
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Table 7. Results of variance analysis (mean square) of saffron leaf-related traits under the
influence of sheep manure and sulfur in the first and second years

SpSis nly SePo

S olass Sy Job - Sl 2lie
Dry leaf Fresh leaf Number of leaves Leaf length b Sources of variation
weight weight 9 df
0.00075" 0.012% 0.083™ 19.01™ 2 J,ssReplication
- " . s 555Sh
0.0202 0.259 3.185™ 418.30 3 aids® 255 oEED
manure Jol Jle
0.0028™ 0.088" 15.25™ 159.94™ 2 s,Syssulfur First year
£ X ourissSSh
0.0014" 0.010" 0.87" 6.68™ 6 275 ke STIRED
x sulfur
0.00045 0.0066 1.204 6.69 ; wsError
1136 11.35 6.85 5.55 (1) 2y e y2C-V.
(%)
0.015™ 1.312% 0.553™ 1.633" 2 ssReplication
" " - " S 555Sh
0.122 8.219 18.185 20.600 3 (§idns” 255NOEP oss e
manure Second
0.268™ 6.478" 18.65™ 9.516™ 2 5,5 sssulfur voar
§5 LaussShee
0.034" 3.650" 11.897" 5.342m 6 275X saskes TR
x sulfur
0.011 0.466 0.814 2.06 ; wsError
(1) &l peis wu,5C. V.
8.36 11.95 9.15 5.83 G

)

P gxe pis g doyd guy oy S s o )3 )l gixe a5 4 NS 4 4

=%, = and ns are significant at the probability level of one percent, five percent and not significant, respectively.
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Table 8. Comparison of the mean effect of sheep manure on saffron leaf characteristics in the first
and second year

o . o e - _ Syr sk ..
W 0 p)5) SpSis 03 W 0 pS) Sp oy (Ws o) Syl L LS ;5 (5) GaiiwsS 355
Dry leaf weight Fresh leaf weight Number of leaves (ol Sheep
(9. plant™) (0. plant?) (per plant) Lea(f Ier)1gth manure (t. h')
cm
0.13¢ 0.50¢ - 39.749 0
0.16° 0.63° - 42.75° 20 Jl Ju
0.20° 0.7 : 48.75° 40 First
year
0.242 0.922 - 55.142 60
0.155¢ 0.43¢ 14.25¢ 42.73¢ 0
0.248¢ 0.57¢ 16.59° 49.92° 20 ps> Jbo
0.262b 0.63 18.40° 51.40b 40 Second
0.2922 0.96? 18.14° 61.65° 60 year
)l do 3 O e 53 gy xe AR S e By S5 PBlas gy sl 1 Sho g yb
In each column, means with the same letter are not different significantly at 5% probability level.
95 9 Jl Jbw 5o (yl5he ) S Cluogas 5 0,595 oolw fl (1nilo duylio A Jgux
Table 9. Comparison of the mean simple effect of sulfur on saffron leaf characteristics in the first
and second year
S Sl ) e . .. e - - =
f o2 S0 (g y0) Spolaw S Spdsb  pSeks)oSe5
(«g 2 £55) (W92 33 py5) Number of leaves (i (Lsa o
o Ier‘)’jll;\r,lvtgll?ht @ Fresh leaf weight (g. plant?) (per plant) Leaf length (cm)  Sulfur (kg. ha)
0.17° 0.61° 14.83¢ 42.58° 0 Js Jle
0.19° 0.732 16.08° 47.50° 200 First
0.19° 0.80? 17.08? 49,718 400 year
0.155P 0.521° 15.52° 43.83° 0 og0 Jlo
0.299? 0.8122 16.53° 47.42° 200 Second
0.285? 0.736° 18.38? 60.822 400 year

25,105 00 B s )3 (6,5 e (g lo] BB S jniie By S JBlis gl)b slo 3y Sile i yb
In each column, means with the same letter are not different significantly at 5% probability level.
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Table 10. Comparison of the mean interaction of sheep and sulfur fertilizer on the fresh weight of
saffron leaves in the first and second year

PSR SES (s Jle 0 S 5 039
pg® Jlo Py
(&g 50 p,5) (&g 50 p,5)
Dry leaf weight in  Fresh leaf weight in
the second year (9.  the second year (g.

Jo JLo

(®5 53 p)5) (sa
Dry leaf weight in
the second year (g.

) GsS 35S
(LS o
Sheep

manure (t. h'%)

RSk 35S

Sulfur (kg. ha®)

plant®) plant?) plant®)

0.130¢ 0.430 0.113f 0

0.227f 0.49" 0.173¢% 200 0
0.229¢f 0.519" 0.120f 400

0.239« 0.56 0.160¢ 0

0.241¢ 0.66% 0.176% 200 20
0.236% 0.54% 0.170% 400

0.239« 0.61¢ 0.190¢%c¢ 0

0.230¢f 0.60¢f 0.210dc 200 40
0.240% 0.690¢ 0.2069%° 400

0.243° 0.72b 0.220%¢ 0

0.254° 0.932 0.236° 200 60
0.2972 0.972 0.2832 400

5l do g3 O e j3 gy gize Lg)Loi AW S yio By S s ghb sl 1Sk (st ya )
In each column, means with the same letter are not different significantly at 5% probability level.
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Table 11. Results of variance analysis (mean square) of saffron corm-related traits under the influence of sheep manure and sulfur in the first and
second years
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Table 12. Comparison of the mean of simple effect of sheep manure on saffron corm traits in the first and second year
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Table 13, Comparison of the mean simple effect of sulfur on salfron corm iraifs in the fvst and second year
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Table 14. Comparison of the mean interaction effect of sheep and sulfur fertilizer on saffron corm traits
in the first and second year
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