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Abstract
Introduction
Although micronutrients are required by plants in small amounts, they play an important role in plant growth and

development. Plant structure, plant enzyme system, formation and degradation of proteins, and production of
plant hormones such as gibberellic acid and chlorophyll are affected by micronutrients including iron and zinc.
The soil of most regions of Iran has an alkaline pH and is poor in terms of micronutrients, which has occurred as
a result of lack of rainfall, a lot of salts such as carbonates and bicarbonates, unfavorable management of
irrigation, destruction of vegetation, fallow, indiscriminate plowing, etc. Therefore, organic fertilizers enriched
with micronutrients are suitable alternatives due to their high amounts of organic matter content, and their role in
improving soil properties. Organic fertilizers have high amounts of macronutrients such as nitrogen and
potassium but the amount of their micronutrients is relatively low. Therefore, mixing iron and zinc metals with
the organic fertilizer induces the increased available iron and zinc in the organic fertilizer. The increase in the
available concentration of iron and zinc can be due to reduction conditions by the organic fertilizer induced.
Adding enriched fertilizers with iron and zinc metal scrap to the soil, while eliminating iron and zinc deficiency,
reduces the cost of producing chemical fertilizers and their import, and prevents environmental pollution caused
by the consumption of these fertilizers and the accumulation of metal scraps. Considering that the effect of
fertilizers enriched with metal iron and zinc on the soil has not been studied so far, in this research, the effect of
cow manure compost enriched with iron and zinc metal scraps on the concentrations of iron and zinc in soils
with different textures was investigated.

Materials and Methods
In order to investigate the effect of cow manure compost enriched with iron and zinc metal particles on the

amount of iron and zinc in soils with different textures, an experiment was carried out in the form of split plots-
factorial in a completely randomized block design. The main factor includes soil texture in three types heavy,
medium, and light texture. The secondary factors include iron-enriched cow manure compost and zinc-enriched
cow manure compost in two levels of zero and 30 t ha’. At first, the produced cow manure compost was passed
through a two mm sieve to remove extra materials (gravel and straw pieces). For enrichment, two percent of iron
and zinc scraps were added to 100 gr of dry matter of cow manure compost that was saturated in plastic
containers and kept for 60 days under laboratory and moisture conditions. After the enrichment process, the cow
manure compost with iron and zinc metal scraps of two percent was added to the soils with field moisture
capacity in plastic containers after 60 days. Then, the soils were sampled and the available iron and zinc
concentrations of the soils were measured.
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Results and Discussion

The results showed that the use of iron-enriched cow manure compost led to an increase of available iron in
different soil textures so that it reached 24.16 mg kg™ in the heavy soil texture, which was 3.8 times greater than
the control treatment in the same texture. Also, the addition of zinc-enriched cow manure compost could
increase available iron up to 21.51 mg kg*. Since this treatment contains highly soluble zinc, the soluble zinc
can be placed on the surface of the soil colloids and thus increase the available iron. Cow manure compost
treatment enriched with zinc also caused a 3499 % increase in available zinc in the heavy soil texture compared
to the control treatment in the same soil texture. The reason for this increase in available iron and zinc can be
related to the formation of chelate and complex with soil organic matter components. The interaction effect of
cow manure compost enriched with iron and zinc caused a significant increase of available zinc in the soil
compared to the application of these fertilizers alone, and the concentration of available zinc in the heavy soil
texture reached 70.87 mg kg. This can be attributed to the high amount of zinc in zinc-enriched fertilizer
(4538.7 mg kg*) and the synergistic effect of iron-enriched fertilizer, which had a double effect on the chelation
of zinc elements with organic matter in the soil.

Conclusion

Based on the results of this experiment, the application of 30 tons per hectare of cow manure compost enriched
with iron and zinc metal scraps increased the amount of available iron and zinc in the soil, especially in the
heavy soil texture. This issue is probably due to the higher content of organic substances and as a result of
increasing their chelation rate with soil organic components. Therefore, it is recommended to use organic
fertilizers enriched with iron and zinc along with metal scraps to solve the deficiency of these elements and
improve the chemical properties of the soil according to environmental and economic considerations. Also, due
to the addition of significant amounts of available iron and zinc to the soil by enriched cow manure compost, it is
recommended to consume fewer amounts of enriched manure.
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Table 1- Some physical and chemical characteristics of soils

Jlade
S S il Lsgio S il oS S <l sely Shs
(Light soil texture) (Medium soil texture) (Heavy soil texture)
(Sand) s (Silty loam) il o8 (Silty clay) (o o) - (Soil Texture) S <l

4 26 42 Lo (Clay) o)

6 65 50 doyd (Silt) cds

90 9 8 Loy (sand) o

7.7 7.6 7.7 - (PH) a2y

1.9 11 1.1 oyt Lerj (s (EC) (S ySI culan

12 28 36 e > (FC) (ehs b o b,
18.3 22.6 26.4 doy (CaCO3) S’ il S
0.21 13 15 Loy (0C) JT o8
0.02 0.13 0.14 Loy (Total N) S 5595

8 10.7 12.1 PSS ppSke  (Available P) Cix L6 i
141 293 315 eSS ppSLke  (Available K) Cis 5 pewly

3 3.2 4.2 eSS ppSke  (Available Fe) Cis LB ol
041 0.42 043 PSS neSuke  (Available Zn) is LB )
2.4 27 28 Loy (Total Fe) s
403 445 420 PSSy pS e (Total Zn) Js s,




YyY

e B 59 9 onl (53 Sl b ord (i (5gl8 Cumga 395 il

EC olfid b (55l5 Cunga 398 Syl culia 5 ()
St ooy b I 8 Bad (gpSeluil VO s b ()
Uvey 4 388 IS 39y 9 (Nelson and Sommers, 1982)
LAS e (Bremner and Mulvaney, 1982)  Jlulxs
Clidge Bymo) 3)) (PwSSy by 4 jhed 5pSojll
blas &g 51 o siogth el olS3 b S ety 5 (ol
ey 355 G855 5 g eSS Bl a3 plo S
5 SoySdl 8ysS 43 01,8 Bl Aoy 0O+ (slod o el o
Soy 5 o) i LBl 3 aws Jloy Y HCI L gt
(Lindsay and ais (5,uSe,lac V:V e Cows b g DTPA Luwgs
g yuS15 B)las > (g9, g ool JS polie Norvell, 1978)
Cls oliws hwy DTPA tjlas 5 o Gis LB plie
$3gS (plord § (Sojd Cluogad jl (S 8 cilF ol

Gl o 1Y Joda )3 oad odlitul (49l CangueS

(S5 Cag 355 (5ot V=Y
Slae (10,8 Z )1 jolaieds o Mg (£9l5 CuwgreS 268 Ll o
9 Srinske 92 SIS (615 laaSs 5 03 St) 3L
08 S wle p)F Ve a4 (oilw g Caa b 0D
Lol (o b b) 536 p5 i 595 5 ool Slals a0
Cogboy bis by (aBilefl bulyd ) 5oy £ e 4 g
bt Ol Grme ke i (glp (ominen BA5 oxiblgs
CavgeaS 355 Suid 5o p,5 Voo g8 0,8 elusl (sly
Y¥-. ):.1)4. )Jaan ui > FLY b))f &Lw:‘ )Ja.&u uT L I) d9l§

b dslee 35 ol Casho 9 351 5 e

X% ui.& d’l; L:ud’:A{ .)9{ L:Jl:aaya& M—Y—Y
lga 53 W3S 98 (gilois GamlisSSl gloj bb 51w
PH oK lawgi diiuwl Jolis dbgyye & 500 5 odds Suis

S35 CungpeS G35 (abosd 9 (S5 S SRy S Y Jsix
Table 2- Some physical and chemical characteristics of cow compost fertilizers
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Table 3- The results of the analysis of variance of the effect of treatments on the amount of pH, EC, iron, and zinc of soils
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at least one common letter indicate no significant difference at the five percent probability level based on the LSD test
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Figure 2- The effect of soil texture interaction, iron-enriched cow compost, and zinc-enriched cow compost on soil electrical

conductivity in dS m*. Columns with at least one similar letter indicate no significant difference at the five percent probability level
based on the LSD test.
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absorbable zinc in the soil in mg/kg™. Columns with at least one letter in common indicate no significant difference at the five
percent probability level based on the LSD test
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