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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') 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)
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. ha?) 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! 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
first and second years
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@@, # and ns are significant at the probability level of one percent, five percent and not significant, respectively.



\FoW u\:'w.w)jﬁ‘.i Y a)Le.i'a AY .11:-«@‘,0.9) GL“J"“)}, 4.1}.’;; Y&y

(p33 3 J31 JL) 555 GBS b oy 5l yy 51idsgT 35 5L 31 uilis gl F Jgaz

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.
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Table 5. Comparison of the mean simple effect of sulfur on traits related to saffron flowering (first and second year)
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Table 6. Comparison of the mean interaction of sheep and sulfur fertilizer on fraits related to saffron flowering (first and second vear)
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A TR Eh"“ 2 'J)bu':"" ‘_;)LJ VN LS‘,:_i.e - pen S JBLL:» il LgL“u':i"L:‘ Oty D
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 g3y Sp o

Sy olas S Job o i @ilie
?,\:'é/i éﬁf F\rszif;:]etaf Number of leaves Leaf length ‘sgf’ Sources of variation
0.00075™ 0.012™ 0.083™ 19.01" 2 ., ssReplication
- " - siuS 355Sh
0.0202 0.259 3.185™ 41830 3 (saides® 255 SNEED
manure Jsl Jlo
0.0028" 0.088™ 15.25™ 159.94™ 2 s S yssulfur First year
. £,5 X gatiuysSh
0.0014 0.010" 0.87" 6.68™ 6 27557 X iy SNEED
x sulfur
0.00045 0.0066 1.204 6.69 - WwError
1) Sl s o poC. VL
11.36 11.35 6.85 555 (R e o2
(%)
0.015" 1.312" 0.553" 1.633™ 2 ), ssReplication
x o x o “awsS 555Sheg)
0.122 8.219 18.185 20.600 3 (ges 25 SNEED oo o
manure S d
0.268" 6.478" 18.65" 9.516™ 2 s sssulfur i‘;‘;rr‘
N o §45 “a.s5Shee
0.034 3.650 11.897" 5.342" 6 27555 X saidestSNEED
x sulfur
0.011 0.466 0.814 2.06 - w=Error
(1) &l s g, CV .
8.36 11.95 9.15 5.83 R
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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 8. Comparison of the mean effect of sheep manure on saffron leaf characteristics in the first
and second year

o o . o - B Srdeb .
&g 0 p8) SpSis 5y (W9 ,005) S50y (W ) Sy olaws (e 5 OLSe )3 (5) (gaadusS 355
Dry leaf weight Fresh leaf weight ~ Number of leaves roes Sheep
(g. plant?) (g. plant?) (per plant) Lea(f Ier;gth manure (t. hY)
cm
0.13¢ 0.50¢ - 39.74¢ 0
0.16° 0.63° - 42.75° 20 sl b
0.20° 0.77° . 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° 49.92b 20 ps> Jo
0.262° 0.63 18.40° 51.40° 40 Second
0.292° 0.96° 18.14 61.65° 60 year
Wl Mo )0 O e 3 ()l Gxe Lg)loi M Syt B S Bl )b glo Sl g b 50
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 simple effect of sulfur on saffron leaf characteristics in the first
and second year
PrTEN . ) _ _ ..
” o Sr ok (g1 y0) Spolaws  —H)Spdsb e 5els) 0,565
(€5 5o f;) (4599 30 p,5) Number of leaves (o (s o
Dry Ieljl];\rl]\{[e_;?ht @ Fresh leaf weight (g. plant™) (per plant) Leaf length (cm)  Sulfur (kg. ha?)
0.17° 0.61° 14.83° 42.58° 0 Jol Jl
0.19? 0.732 16.08° 47.50° 200 First
0.19° 0.80% 17.08 49.712 400 year
0.155" 0.521" 15.52° 43.83° 0 ogo L
0.2992 0.8122 16.53° 47.42° 200 Second
0.285° 0.736° 18.38° 60.822 400 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 10. Comparison of the mean interaction of sheep and sulfur fertilizer on the fresh weight of
saffron leaves in the first and second year

2 S SiS 43 Je ;0 S0 5 5is P S Sis 03

Jol Jbw

2 pSHS) 0,55
(5 0 05 (5255 £55) (52 55 £,5) (S s )
Dry leaf weightin  Fresh leaf weightin ~ Dry leaf weightin g, 1fur (kg. ha')) Sheep

the second year (g.  the second year (g.  the second year (g. manure (t. h™)

plant?) plant?) plant?)

0.130¢ 0.43i 0.113f 0

0.227f 0.49M 0.173d 200 0
0.229¢f 0.518hi 0.120f 400

0.239¢d 0.56 0.160° 0
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0.239¢d 0.61¢f 0.19Qdec 0
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0.240¢d 0.69bcd 0.2064c 400

0.243° 0.72° 0.220b¢c 0

0.254b 0.932 0.236"° 200 60
0.2972 0.978 0.283¢ 400
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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 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

038 il s

ailgor oloey . Sile
o Ay 175l el g il aly olos
‘ T ol ol B : s S st o
e e FEAS i . g * amye ol s aalin
Mean Corms ) Tofal AR ° Total ol5T 5 1rces. T
ioht of eight Mean weight of ~ Mean number of ~ Number — yyppepgp 6% ources o
weight o weigh weight of corms buds with of corms corms af variation
the more . .
- each corm flowering potential 03g
original than 12 .
. in each corm
girl corms gr
2.015%= 130.186°  0.056 0.212= 0.084™ 0.361= 0.194= 2 Replication ),
XTI
197.291% 3311 .191= 69440 66292757 10117 12.546™ 76 222% 3 s 3
Sheep manure Jsl Jla
45231 1080.986™ 0.491= 701.365" 0.121= 0361 6.027" 2 sulfur 558 First year
sx 2,555 X gahngS
10.915= 217.161= 0.858™ 238.408== 0.202= 1.768 2.027 6
Sheep = sulfur
2228 36.066 0.444 3.146 0.0413 0452 0315 - Error L
1) i oo
8.704 16.70 8.92 2985 10.53 18.19 7223 - (9 et ey
C.V. (%)
42.5% 121.13= 0.728= 4.892% 0.75m= 0.421= 0.175= 2 Replication ;5
(gdni 8§
78.281% 83.61"" 8.824™ 589.20™ 11317 17.26™ 96.2"" 3 e o Jla
Sheep manure S‘ d
8541% 72116 7.1 701 68" 0481 331 837" 2 sulfur o, 5,7 ;Z‘;ﬁ
- 3,55 X ganig
20.895 47.11= 1.68= 148.8== 0.402= 5.28™= §.12= 6
Sheep = sulfur
21.28 16.14 2.14 3.1% 0.123 32 15 - Error Lk
() s
81.07 32175 912 12.45 18.42 12.18 17.14 ‘H =
).C.V
s gine pie g by gy ey S Jlaind gl 3 4l5 tme iy 4 N8 g e
=2, = and ns are significant at the probability level of one percent, five percent and not significant, respectively.
95 9 ol Jlow 50 ol i 5 4l Slio 1 gidasyS 355 00k 3 afilos duylBa AT Jguir
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 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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