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Table 1. Some physical and chemical properties of the soil

Sl gas aaly Jlade
Properties Measure Amount

pH - 7.67

EC (dSm™) 0.59

sl o5 cdyls CEC - (emolkg™) 8.15

s OC 0.16

Sal 1o, CaCoO; 15.68

o Sand (%) 69.28

<o Silt 20.00

o, Clay 10.72

J8 wisx N (Total) 210

shud P 8.50

ey K (mgkg™) 95.85

o»l Fe 1.98

s Zn 0.35

% Mn 2.09

S9355 9 CuwgueS 009 (stlbosd Oluoguas I (S 0 -V g
Table 2. Some chemical properties of vermicompost and cow manure

*

Olwo guad pH "EC ocC N (Total) p K Fe Zn Mn
Properties - (dS m™) (%) (mg kg™) (mg kg™
"“"’f”s‘—‘“” 7.90 231 17.16 10266.6  5873.76  7834.101 7916 450 185.2

Vermicompost
5
S > 8.47 13.26 45.24 15750 6391.65 32718.89 1964 362 119

Cow manure

*ratio of 1:5 fertilizer to water
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Table 3. Chemical analysis of zeolite

@ EEY 80, ALO; Ca0 K;0 Na,0 Fe,0; MgO MnO TiO P05 L.O.I*
Chemical composition
() 2o 66.5 11.8 3.1 2.1 2 1.3 0.8 0.04 0.3 0.01 12
Percent
*Loss on Ignition ol B9 JE L )l ol
b Clgij (arliowd 9 (S8 Olwogad —€ Jgaa
Table 4. physical and chemical properties of natural zeolite
* - S da 40 TIY
sy pH  EC CEC Mn Zn Fe oos e Loyt O
Degree of purity Bulk density
Parameter -  (dSm™) (cmolckg™) (mg kg™ (%) (g cm™)
"
s 9.41 0.753 160-180 1.276 0.31 7.078 85-95 1.8
Amount

* ratio of 1: 2 zeolite to water
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Figure 1- Mean Comparison of the interaction effects zeolite, vermicompost and Cow manure on shoot fresh and dry weight
of plant
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Table S- Analysis of variance experimental treatments on growth traits of corn

©lapo (Sbe
Mean Square
i leo Golfian,y PSS Ol i oll 5 gy sl glisy) O Ol sl
Source of Degrees of lo Shoot Plant di Ths
Variance freedom : fresh weight height istance between
Shoot dry weight g g nodes
i 2 78.337 2623.45 2023.365 10.50
Zeolite
[
S e 5 5392 55628 16.505™ 0.18"
Organic matter
T oslo X cuos;
e 9 10 4727 37923 26241 0.16™
Z x OM
s 36 1.450 66.97 14.5 0.15
Error
- 10.774 8.757 3.921 7.995

Coefficient of

variation

ns: Non-significant

o)) sl o )3 gs )b pixe e

0092 b Gxe pE S

**:Significance at 1% probability level

Cudld g yloj 42 8,5 b dlold g 8LS £l o i a3lw Ol 51 Sl dug e — T Jgas
Table 6- Means Comparison of the Simple effects zeolite on plant height and distance between nodes at harvest time

i b3l Hlows 8,5 oo dlold olS glis
Experimental treatment The distance between nodes Plant height
Clyi
£ (cm)

Zeolite

Z1 5.69 107.5

72 4.92 97.47

73 4.17 86.30

LSD (0.05) 0.27 2.57

ol duglio BB LSD jlade wloly (gl ze cglas

The significance difference is comparable with the LSD value
Cdgy Sig Mo WY i Z3 (B Sis Mo £ iZ2 g il edlil paciZ]
Z1: No use of zeolite, Z2: 6% zeolite, Z3: 12% zeolite,



VP @53 30 Gy oF polic ©iz g ity p (Slaw> 995 3 CowguoS 5059 cadgi) il

S mime BMBI M1 g M3 o oy Lol 5l yioljél 1 ol -yl
M1 e w & Comd (sho)d AV (0] 38I M2 o 5 bl 2924
S0 oS 3 ol Gl ot 3 6l8 368 3l ealil il
SS olgie 4 b T olge a5 canl o oaimd lis a5 el
oy sl iy JoLa o) 5 ool sl oyt pie oo
3 =50 ool Gl sy sl 55 g N slodgS Sl sl oo
Sl (b )3 Ciman bl o ol diile (Bpas o polie gl
PH (50 2ol o I slosgsl (g5l ST L (05 (Sme
(Y5) 395 o0 oL aliwg 4 yal Clo Lial38l cely g oad S
dlge g a5yls oLS yal enld 3 epe ik JI oS s
$losiaS] gy ) Jylone J (sl 1S iS5 Spngt
G dy ol (Sa sy Gl cage g 03,8 (55l ol

Hgh oo 0lS Al

sl los 15U (il g 4jo0 ) sdel Canday ol obul

g 3 oS opl Gl Josle 5 el SiiSan 1 g ilo]]
oSolae duolie (Y Jgan) 39 )5 gxe (p<0.01) 2o yd ) ()bl
S b gl oS ol Gl atilojl slojlog Llite
(V JS8) 292 ZIM2 Jlas ay gy olS cpal Ol e oty
o |y oyal GIaV2 o (Z1) cdg; ooliinl pas &g 5
V1 & Cond V3 maw 5 0b Liol58l (g)b bxe job V1 daw 4
A Cuud (5915 35S maw ¥ b bl 3959 (gl ime OS]
M2 o o Lol 505 ] Gla s gxe il 3l celb M o
ol Z2 jo i 5> bl gy (gD e ML AIM3 4
oS ol Gl (g sine MBI (4518 395 5 CuwvgeaS )
7 S ine SWB] CunvgeeS (cnyg polaw Z3 gl 5> Al
Gl ol 555 355 g 93 0 (izmen bl olS al Qla

2
NS .
>3 0
-—' o 1.4 - ? [@Bzo
;? \%D 1.2 A g 0z 6%
—?\; _g 1 4 g . @Z 12%
= 0.8 Z Z
T E 06 1 g %
v Z 0.4 - Z Z
3 E o, | %’ ,,4
=8 02 ] Mz 1 |
VO  V0.125% V0.25% MO M05% Ml1%

ilejl (slaslows
Exprimental treatments
@5 g pll )3 ol e g (o lojl (ol Jalite &1 51 (Xile dumlie T JSS
Figure 2- Mean Comparison of the interaction effects of experimental treatments on the uptake of iron in corn shoots
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Figure 3- Mean Comparison of the interaction effects of experimental treatments on the uptake of zinc in corn shoots
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Figure 4- Mean Comparison of the interaction effects of experimental treatments on the uptake of manganese in corn shoots
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Table 7- Analysis of variance of the effect of experimental treatments on the uptake and concentration of iron, zinc and
manganese in corn shoots
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Figure 6- Mean Comparison of the interaction effects of experimental treatments on the pH soil after harvesting of corn
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Table 8- Analysis of variance of the effect of experimental treatments on concentration of iron, zinc and manganese in the soil

after harvesting of corn
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Introduction: The amount of soil nutrients and their availability for plants are the important aspects of soil
fertility. Although micronutrients are used by plants in very small amounts, they play an active role in many
plant-based processes and reactions influencing the plant growth and yield. The efficiency of absorption of
micronutrient can be increased by adding some organic and mineral materials to soil. Saha et al. (41) observed
an increase in micronutrient concentration of corn grain by adding organic materials to soil. Zeolite is one of the
most commonly minerals used to increase agricultural production (17). The zeolites, due to their structure and
porosity, are well-suited for retaining the nutrients and gradually releasing them into the root zone (40).Despite
the positive effects of zeolite on some physical and chemical properties of soil, its application at high levels may
adversely affect the absorption of nutrients and plant growth. Hamidpour et al. (18) who used zeolite for Zinnia
flower, reported that zeolite reduced the yield of Zinnia flower. Basari et al. (4) reported that zeolite application
increased soil pH and electrical conductivity (EC). Therefore, this research was carried out with the aim of
assessing the influence of zeolite application, type (i.e. vermicompost and cow manure) and organic matter
levels on the growth and the micronutrients uptake and determining the appropriate composition for corn.

Materials and Methods: A factorial experiment was conducted in a completely randomized design with
three replications in greenhouse under controlled condition.The treatments consisted of raw zeolite (natural) in

three levels (0, 6, 12% by weight), organic matter including vermicompost in three levels (0, 0.125, 0.25% or 0,
5,10 t ha™) and cow manure at three levels (0, 0.5, 1% by weight or 0, 20, 40 t ha™).The soil was collected at a
depth of 0-30 cm from the Mashhad Soil and Water Research Center. General soil characteristics and
micronutrients concentration (iron, zinc and manganese) were determined according to standard methods (14,
27). For vermicompost and cow manure, some parameters such as pH and EC, organic carbon (46), available
phosphorus and potassium (21), total nitrogen (7) and micronutrient (iron, zinc and manganese) were also
measured (21). Further, pH, EC and micronutrient (iron, zinc, and manganese) were measured for natural zeolite
(27). The pots were prepared by mixing 5 kg soil and experimental materials. N, P, and K were added according
to soil testing. Irrigation with distilled water at field capacity level was done during the growth period. The
plants were harvested75 days after sowing and after separating shoot and root, the plant materials were
transferred to laboratory. Root and shoot dry weight were determined and after dry digesting of plant materials,
the concentration of micronutrient were quantified by Atomic Absorption (21). The soil samples were also
analyzed in order to determine the chemical properties of the soil after harvesting. Statistical analysis of the data
was performed using JMP software and the mean comparison was carried out based on LSD test at 5%
probability level.

Results and Discussion: The results of the experiment showed that increasing zeolite levels reduced dry
weight, decreased height and uptake of zinc, iron and manganese and increased soil pH and iron and manganese
concentrations. In addition, it was observed that the zeolite application had a negative effect on the plant growth
and micronutrients uptake. Burriesci et al. (8) concluded that the zeolite application without fertilizing seems not
to considerably increase plant growth. According to Kimberly and Nelson (24), the use of natural zeolite,
without adding nutrients, leads to a competition between plant roots and zeolite for the nutrients absorption.
Sarmetzidis et al. (42) showed that zeolite had no effect on the growth and yield of roses. Kolar et al. (25)
reported that increasing the amount of zeolite in the geranium cultivar increased pH and the plants growth. At
lower levels of zeolite, shoot fresh and dry weight was larger than that in higher levels of zeolite. Our results also
denoted that the maximum amount of plant dry weight, plant height, the micronutrient (zinc, iron and
manganese) uptake and the lowest soil pH were observed for the treatment of cow manure (1 %) in the absence
of zeolite which had a significant difference relative to other treatments and also control. Shirani et al. (44)
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reported that the application of cow manure significantly increased corn dry matter. Ortiz and Alkaniz (36)
showed that using organic fertilizers enhances the amount of absorbent metals such as iron, zinc and manganese
as these metals are in a soluble and exchangeable form in these fertilizers. By releasing organic acids, the
organic fertilizers, especially cow manure, reduce the localized pH of soil and increase the iron uptake by plants
during the mineralization process.

Conclusion: According to the results, the use of zeolite increased soil pH, decreased corn growth and
micronutrient uptake. Applying organic materials with zeolite can reduce the mentioned negative effect of
zeolite. Cow manure at lowest level was more efficient than vermicompost at all levels. Overall, adding cow
manure can improve the plant growth and micronutrient uptake by plant when the zeolite is intended to be used
to modify soil physical characteristic.

Keywords: Cow manure, Organic matter, Plant nutrition, Zeolite



