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Extended Abstract

Introduction: Municipal waste compost is effective on increasing plant yield. Due to the
lack of organic matter in the soils of arid and semi-arid regions, the use of organic
compounds such as municipal waste compost improves the physical and chemical
properties and increases the fertility of the soil (Khoshgoftarmanesh & Kalbasi, 2002).
The use of municipal waste compost due to the presence of nutrients in its composition
and their gradual release, which prevents the leaching and stabilization of these elements
in the soil, leads to the improvement of the availability of elements for plants and direct
and indirect effects on yield (Ghasraldashti et al., 2014). Therefore, the purpose of this
project is to study the effect of different levels of municipal waste compost on the
absorption of heavy metals in the soil and saffron plant, as well as its relationship with
the flower and stigma performance of this valuable medicinal plant.

Materials and Methods: Municipal waste compost must be used more carefully.
Therefore, the effects of the application of municipal waste compost on the uptake of
heavy metals (Pb, Ni, Cd, and Co) in saffron plants and their relation with arable
characteristics and yield of saffron were evaluated under field conditions. Treatments
were four levels of municipal waste compost (0, 5, 10, and 20 t. ha'*). Before planting,

different amounts of municipal waste compost were mixed with the soil to a depth of 20
cm according to the experimental plan. The first irrigation was carried out at the same
time as planting (7 September 2015 as a flood), and the second irrigation was done ten
days after the first irrigation to facilitate the sprouting of the tubers. Subsequent
irrigations after the end of the flowering period were carried out according to the region's
custom at intervals of one month and in the leakage method using a siphon. This
experiment was carried out based on a randomized completely block design with three
replications in the research farm of the University of Birjand, Iran, during the cropping
year 2015-2016.

Results and Discussion: Results showed that municipal waste compost improved the
concentration of soil Pb and Cd of saffron beside control. But, municipal waste compost
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has not affected significantly soil Ni and Co. The highest concentration of soil Pb and Cd
(2.85 and 1.60 mg.kg™) were obtained in plants treated with 20 t. ha™* municipal waste
compost while the lowest values were recorded in the control. Results showed that
municipal waste compost improved the Pb concentration of saffron leaf besides control.
The highest concentration of leaf Pb (0.68 mg.kg™) was obtained in plants treated with
10 t. ha! municipal waste compost. Results showed that municipal waste compost did
not significantly affect the heavy metals concentration of saffron corm and flower. The
average weight of cormel, flower, and stigma yield was influenced by municipal waste
compost treatments. In a study by Gholizadeh et al., (2018), by investigation the effect
of municipal waste compost levels and maternal corm weight on vegetative and
reproductive traits and photosynthetic indices of saffron plants, they found that the
highest average fresh weight of flowers was obtained from the treatment of 20 t. ha* of
urban waste compost with 5.06 g. m2. Similarly, other researchers have also reported the
positive effect of municipal waste compost on the yield of dry saffron stigma (Amiri,
2008). It seems that the use of municipal waste compost has increased flower yield and
as a result stigma yield due to its positive effects on improving physical and chemical
properties and increasing soil fertility as well as increasing the availability of nutrients
by plants (Khoshgoftarmanesh & Kalbasi, 2002; Ghasraldashti et al., 2014). Therefore,
considering the effect of organic treatments on the stabilization of heavy metals in the
soil and reducing their absorption by plants, the use of organic materials can be a useful
solution in controlling the concentration of pollutants (Karimi et al., 2012).

Conclusion: Based on the results of this research and according to the environmental and
soil conditions of this experiment, it was determined that municipal waste compost had
an effective role in increasing the corm weight and flower yield of saffron, and in this
way, it was able to increase the stigma yield. Although the use of municipal waste
compost in this research did not increase the concentration of heavy elements in soil and
plants more than the permissible limit, due to the presence of heavy elements in municipal
wastes, the necessary care should be taken in using this fertilizer in other areas so that, at
the same time, using the benefits of municipal waste compost reduced the environmental
risks caused by the use of compost for soil and plants.

Conflict of Interest: There are no conflicts of interest in this article.
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Table 1. Physiochemical characteristics of soil in experimental site.

<l S olse sl e JB S et JB el S O3 Sosdlculie
Texture Organic matter pH Available P Available K Total N EC
@) (mg.kg™) (mg.kg™) (%) (dS/m)
=9 0.68 7.76 60 420.35 0.08 3.1
(S AL CangroS (2l Gluogas ¥ Jgu
Table 2. Chemical characteristics of municipal waste compost.
Jes  PH <ola o Olse ool JL oy O39S
OC (%) oSl Cu Mo Fe P (%) K (%) N (%)
EC (ds.mt)  (PPM) (Ppm) (Ppm)
15 7.25 5.9 2 0.05 2.5 1.11 1.2 1.45
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Tables 3. Analysis of variance for saffron soil heavy metals under municipal waste compost.
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Block
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Compost
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6 0.048 0.079 0.014 0.028
Error
"'”*év“”“" 8.783 6.731 8.403 6.440
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ns, ** and * represent non-significant at 1 and 5% level of probability, respectively.
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Tables 4. Effects of municipal waste compost concentrations on heavy metals soil of saffron.
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Compost (t.ha) Pb (mg.kg™) Ni (mg.kg™?) Cd (mg.kg™?) Co (mg.kg?)
0 2.13° 4,192 1.20° 2.692
5 2.51® 4278 1.42% 2.562
10 2.52% 4272 1.40% 2.502
20 2.85? 4.012 1.60? 2.718
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In each column, means followed by the same letter are not significantly different (p< 5%)
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Tables 5. Analysis of variance for saffron leaf heavy metals under municipal waste compost.

Ol s ol soliT as o o Js poaools LS
S.0.V df Pb Ni Cd Co
s 2 0.0004"™ 0.0009™ 0.001" 0.0004™
Block
CowsguoS 3 0.008" 0.003" 0.001" 0.010m™
Compost
s 6 0.001 0.001 0.0003 0.004
Error
s o 6.757 4.992 8.737 9.688
Cv

* **‘ns

oy gy 5 S Jleixl e 50 Jlagine g jlagine b e T
ns, ** and * represent non-significant at 1 and 5% level of probability, respectively.

Ol A3 S g S polie Clile (g e AU CowguoS cilio glclalé 1.5 Jgus
Tables 6. Effects of municipal waste compost concentrations on heavy metals leaf of saffron.
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Compost (t.hat) Pb (mg.kg™?) Ni (mg.kg?h) Cd (mg.kg?h) Co (mg.kg™?)
0 0.56° 0.722 0.222 0.672
5 0.672 0.662 0.222 0.582
10 0.68? 0.672 0.18? 0.69?
20 0.672 0.642 0.19? 0.722
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In each column, means followed by the same letter are not significantly different (p< 5%).
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Tables 7. Analysis of variance for saffron corm heavy metals under municipal waste compost.

Ol s alio soliT a0 oW Js poosls LS
S.0vV df Pb Ni Cd Co
S
ok 2 0.004m 0.008" 0.00001" 0.002
Block
s 3 0.0004" 0.011™ 0.0005" 0.001"
Compost
Las
6 0.007 0.003 0.0003 0.004
Error
’“’C‘; e 16.840 8.709 10.531 12.858
v

Aoy gl 9 SO Jleil mhaw jo o S g )l gme e s ST 9 *F NS
ns, ** and * represent non-significant at 1 and 5% level of probability, respectively.
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Tables 8. Effects of municipal waste compost concentrations on heavy metals corm of saffron.
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Cor::p_?st (IS peSke)  (SkS peSke) (IS peShe) (eSS 2 e S L)
(tha™) Pb (mg.kg™ Ni (mg.kg™) cd (mg.kg™Y) Co (mg.kgY)
0 0.528 0718 0.19° 0578
5 0.49° 0.58° 0.172 0.522
10 0.512 0.65° 0.16° 0.55°
20 0.512 0.59° 0.16° 0.522

X5 (6 I gire B K050 L aus o gy Jleix! mhaw j0 il By, sl)ls slonSils g5 y2 50
In each column, means followed by the same letter are not significantly different (p< 5%).
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Tables 9- Analysis of variance for saffron flower heavy metals under municipal waste compost
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s 0.012 0.006 0.0003 0.0008
Error
Oy gy 13.547 9.980 1.959 3.817
Cv

* **‘ns

RV ST Vg PCE P SR YU PO S PO Jh PR
ns, ** and * represent non-significant at 1 and 5% level of probability, respectively.
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Tables 10. Effects of municipal waste compost concentrations on heavy metals flower of saffron.

—— o JSs pomedls s
GBS 5o o) (eSS npSk)  (ShS e Sk (IS peSde) (eSS 2 p S e
Compost (t.hat) Pb (mg.kg?) Ni (mg.kg?) Cd (mg.kg?) Co (mg.kg?)
0 0.68?2 0.832 0.972 0.782
5 0.912 0.822 0.942 0.782
10 0.85?2 0.782 0.942 0.742
20 0.83¢2 0.768 0.942 0.718

A5l (65l gime B K085 b wo o iy Jlesx ] mhaw jo ailine By > (slls slanKilos g o 50
In each column, means followed by the same letter are not significantly different (p< 5%).

(S e Wby ComwgaoS Hlowd i ()l iy IS g ay Cluoguas (Wlr po i) guils ylg 4 3225 N Jgar
Table 11. Analysis of variance for saffron corm and flower characteristics under municipal waste

compost treatment.
oy 4 oloss o S s EVOT) B o Sles 5 U5 o DS s Shoe
Syt e L G e Sy 5 Average Sas
Ol s Total weight - . .
SHOAY o Number of corm Weight of  Yield fresh flower Yield dry
of cormel cormel flower weight stigma
BfSl?k 2 0.083" 34.658™ 1.394" 2.378™ 0.000m™ 0.163™
oc
CCM%JI 3 0.305" 27.043" 6.356" 7.225" 0.002" 0.782"
ompos
Uas
£ 6 0.305 13.111 0.952 1.304 0.000 0.135
rror
““f*g &l 18.952 14.178 11.822 4.891 4.889 17.661
v

Aoy gy 9 S Jleil o )0 o Sme g 0 pme pf ol S 9 FF NS
ns, ** and * represent non-significant at 1 and 5% level of probability, respectively.
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Tables 12. Effects of municipal waste compost concentrations on corm and flower characteristics of

saffron.
by CowgeeS  anslam A JS 03 4 0j3 FEoSs Sy AW o Skee
SR SFE #eS) @S e » e @5 S
(LS jo %) (@9 ,0) (G g Average (&2 y0 50 Average Y
Municipal Number Total welghlt of Yield fresh fI_0\|/1vter (g yoyie
waste compost of weight of cormel (g) flower weight () Yield dry
(t.ha?) cormel corm (9.m?) stigma (g.m
(perp™)  (gph) 2
0 3.0002 24.9462 6.082° 21.433° 0.428P 1.450°
5 2.6662 23.3542 8.8922 22.800%® 0.456% 1.906%
10 2.6662 29.9332 9.1762 24,9302 0.4982 2.5682
20 3.3332 23.9242 8.871¢ 24.2162 0.4842 24232

X, (6l gire BN K050 L ao o gy Jleix! mhaw jo il By sl)ls slo o Kils g5 yo 50
In each column, means followed by the same letter are not significantly different (p< 5%).
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Ve g VYT a5 ol Caws 4 (0 ) CanguoS
St Ay SemgeeS IS 50 (5 V0 90 pshaw
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S 5 Shas (b i CagaS T 05 o
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&S dwyee LB 4 o> 2016; Amiri, 2008)
&S e Sl s &) 5t Al CesgeaS )18
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Srae b (5 1T 5 5 (55 bawsie 5 (e
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(Rezvani Moghaddam et al., 2013) o sanlis
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