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ABSTRACT

Iron is a necessary element for plangrowth and since the formation of chlorophyliist possible without the
presence of iron, therefore plants deficiency oadiwation of iron show with chlorosis of their e=s. This
research was carried out to determine suitable tgpéron fertilizer and use method from it for Spgthyllum
ornamental plant. This experiment was carried outicompletely randomized factorial design with tiaotor:
type of fertilizer in 5 levels (a control without use of fertilizer, & nanoiron fertilizer, a= FeSq,a,= EDDHA,
as= Fe-EDTA) and application's method in two levdds=(foliar spray, b= soil application) on the Spathyphyllum
ornamental plant in a same medium of peat — perafitthe rate 1:1. The growth characteristics ana th
concentrations of some nutrient in Spathyphylluanplwere measured. According to esults iron ferils didn't
show obvious morphological changes compared torabtreatment. Fe-EDTA treatment loss was causeashtpl
with both of methods "foliar and soil applicatioahd it's use don't recommended particularly in @ignstages of
growth. As regards EDDHA, nanoiron fertilizer an&$q treatments were in the same level in the most of
characteristics, use of nanoiron fertilizer is stipebecause reduce the harmful effects that chahfietilizers into
the environment, in addition lower cost.

Keywords: EDDHA, Fe-EDTA, Foliar spray, Nano iron fertilizeSpathyphyllumillusion

INTRODUCTION

Peace lily belongs to Araceae [Hpathiphylluris a very popular flower for indoor and it growstropical region
of America and Southeast Asi@pathiphyllumis important ornamental foliage which has a bdéaluéind creative
leaves and white spadix [2].

Iron is one of the essential elements but low usklass mobility for plants. Among all the micrornents plants
need to iron more than other[3]. Among micronutisefron (Fe) is a cofactor for approximately 14xymes that
catalyze unique biochemical reactions [4]. Deficienr low activity of iron in the plant causes aldphyll is not
produced in sufficient quantities and the leavespale. the decrease of chlorophyll leading toréuiction of the
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plant food Processor and Finally the yield is rextlidron shortage symptoms are first seen as thewysh color
between leaf veins, especially in young leaveschviobuld result in the necrosis of all these ledSgs

Although due to the deposition, usability iron atdf in the soil is limited, however, experimentewlihat It can be
used for iron deficiency, especially when it is gdxwith organic materials and prevent from theyodéfon [6].
Iron chelate example Fe-EDTA is absorbed and usefal plants too however it depends to soil's ciok
particularly soil pH and being lime or not [7]. irehelates based on EDDHA is stable in soil anggmes from iron
deposition for a reasonable period of time. Chetatigent EDDHA stors ferric iron with high powerdaprevents
from it's deposition in soil. Thus the iron congatibn in the soil increases but this fertilizees/é a problem that is
they very high cost [5].

With production of nano fertilizers, this nano camapds rapidly and completely absorbed by plants fand's
nutrients shortages and needs [8].Base of iron fiantitizer is natural quality and it made of orgaand mineral
material. This fertilizer is fully compatible witthe environment and agricultural farms and orgaméterials with
added to the soil to make it more organic mateésao be [9].The use of nano fertilizer leads toiacreased
efficiency of the elements, reduce the toxicitytbé soil, to at least reach the negative effectssed by the
consumption of excessive consumption of fertilizzmd reduce the frequency of application of femtits [10].

yarnieet al. [11] reported that Fe intake, increase yield gudntity of rapeseed and increase the height o i,
the amount of nitrate reductase activity and phottiesis too. As well as studies showed that thess a
significant linear relationship between Fe concaiun and yield[12]. And similarly, Kagt al [13] indicated that
Strawberry fruit quality increased with foliar Fertilization. Cheret al[14] in an experiment comparison the effect
of various Fe fertilizers on growth and propagatidrGladiolus and concluded that flowering Glad®lccurs a
few days earlier in Fe-enriched Peat and as watbamel number per corm increase in this substrate

In another study, influence of Khazra iron nandilfeer on rice yield Was examined and was showat #pplied
treatments have a significant effect to all Chamastics except grain Thousand weigh [15].the tssaof the
comparison of nano Fe chelate with Fe chelate effeqgrowth parameters of Ocimum basilicum showed the
replacement of iron fertilizer produced with nambteology in comparison with common Fe fertilizendacrease
the growth of quantitative and qualitative plant appropriate concentrations or less [16]. Regarde®f Fe
concentration, it was seen that the effect of fdiaSq on leaf Fe concentrations was higher than of Fa-/4Ih
Strawberry cultivars [17].

This trial was conducted to examine and deterntieeappropriate type of Fe fertilizer and methodt®fuse to
dispel the need for Fe Bpathiphyllunplant.

MATERIALS AND METHODS

The applied fertilizers in this experiment were oiaon fertilizer, Fe-EDDHA, Fe-EDTA and Fegdath pure Fe as
8/6%, 6%, 8% and 19%, respectively, that used o Methods 'Foliar and Soil Application'. The potdien was

peat and per lit with equal volume fraction (1:Ihe study was carried out in a completely randochitzetorial

design with 2 factor, 10 treatments in 3 replicasioT rial pots treated with fertilizers in 3 splitased on Table 1.

Uniformly transplants oSpathiphyllumwere used in this experiment. All plants fertilizedh a complete fertilizer
which contains, N, P, K, Mo, B, Cu and Mg, with centration 0.005. The study was carried out inRlkesearch
Center of Ornamental Plants, Lahidjan, Iran. Afiee first 15 days that was given only water to fdaio be
stabilized in the mediums, the first round soil doliar fertilizing carried out. Fertilizing with é&resources carried
out in 1 stage for soil application at 5 cm abdwe medium and in 3 stage for foliar applicatiori§th, 105th and
195th days after cultivation of the plant. For tleatrol treatment, pure water was used. Duringyépga the soil
surface and plants were covered with plastic teqgareany Fe contamination. The necessary concamtsafor each
stage fertilizing for every pot shown in Table ig(tvalues in the table are for one stage of siiegtion and every
stage of foliar application).

The plants were grown under greenhouse conditio® fmonths. Growth parameters including; Numbeleaf/es
and plant height (cm) every 14 days once and exggth (cm), chlorophyll content using chlorophykasurement
(CCM-200), fresh and dry weight shoot and rootggjhe end of the experiment were measured. Dryematas
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obtained via oven dried at 75° C. concentrationsittbgen, phosphorus, potassium, zinc, magnesiton, and
manganese were measured. Fe, Mn, Mg and Zn coatens were determined by atomic absorption
spectrophotometer, K concentrations were determbmeflame photometer, N and P were determined liggus
Kjeldahl and spectrophotometer respectively.

Some chemical characteristics of the medium werfellsvs: pH (5:1) 5.32, EC 0.21 ds'mC/N 47, organic carbon
47.6%, total N 0.8%, available Fe, P,K, Na, Ca, &48¢80, 26.32, 50,306.4, 7.6, 81.36md kespectively. Analysis
variance of data was obtained using statisticalxsoe of MSTATC and treatment means were compasaju_SD
(p<0.05).

Table 1: Fertilizer treatments which were used inhis study

Treatments Amount (per pot)

T, Foliar control no fertilizer
T, Foliar nano iron fertilizer 1.08 g

T; Foliar EDDHA 155¢

T, Foliar FeSe 0.49

Ts Foliar Fe-EDTA 1.16¢9

Ts  Soil control No fertilizer
T, Soil nanoiron fertilizer 3.25g

Ts Soil EDDHA 466 g

To Soil FeSae 147¢9

T, Soil Fe-EDTA 359

RESULTS AND DISCUSSION

Effect of Fe fertilizers

Data presented in Table 2 shows that the simpleceféf Fe treatments on all growth characteristicse
significant. Based on data mean comparison (TapleS$qtreatment caused to the highest amount of heigif (3
cm)that didn’t show significant difference with mmairon fertilizer, EDDHA and control treatment. bwith Fe-
EDTA (the lowest plant height) shows significarffetience. these results are in agreement with teferrarezet
al.[18] on Citrus on all of the measured growth characteristics wgsificant (p<0.05). Data mean comparison
(Table 3) shows that the best treatment for inéngathe number of leaves was the control treatr(EM06) and Fe-
EDTA caused to the lowest leaf number. Root stdtley showed that Fe-EDTA treatments caused to dserthe
height in this plant in comparison to other Fe sear

Highest root length (25.01 cm) obtained from theatod treatment that shows significant difference dther
treatments. Nano iron fertilizer, EDDHA and Fg8eatments with 21.48, 21.73 and 23.01 cm respagtididn’t
show significant difference with each other. Bugythhad significant difference with Fe-EDTA (the lest root
length) (Table 3).

Table 2: The results of analysis of variance on sameasured traits

Mean squares

Sou_rce of Df Number of height Root length  Feresh weight  Dry weight of  Fresh weight of  Dry weight of Chlorophyll
variance
leaves (cm) (cm) of root (g) root (g) shoot (g) shoot (g) content

(F)fchosre’)*(mem"d 1 7.70° 1.58 0.43" 29.40° 4.80 0.004" 0.006™ 217.08
Factor B(Fe * « . . X . " x
fertilizers) 4 86.05 12.81 91.69 453.42 14.24 53.12 1.62 231.04
AB 4 2373 0.89 3.01™ 17.06™ 2.02 4.15™ 0.11" 41.23
Error 20 2.65 121 6.97 17.14 0.36 2.49 0.10 5.97
CV(%) - 27.45 47.59 12.47 21.35 17.97 28.06 33.04 20.30

ns Non significant, *significant at P<0.05

In this Characteristic, Fe fertilization were iretlow level from control treatment that these hssare in agreement
with results Rajab Beigt al[19] on Ocimum basilicumhat the growth of the plants treatments with Felided
sharply in comparison to the control treatment.wdl as, in a study conducted by Tureratsal. [20] strawberry
cultivars showed different responses to variousesg@nd application types of EDDHA. Some varietesponded
negatively to the Fe fertilization, and the yieldcceased compared to the control. In the presqrérement, root
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length in nano fertilizer treatments decreased @egto the control treatment that this resulhiagreemend with
results peyvandit al[21]on Sature jahortensis.

Table 3 indicated that control treatment increabedresh and dry weight of shoot®pathiphyllunplant. Whereas

it didn’t show significant difference with nanoirdertilizer, EDDHA and FeSp On the other hand Lowest amounts
of this traits was recorded from Fe-EDTA treatmehtst showed significant difference with the ottreatments.
Similar results aboubature jahortensiplant were reported by peyvaretial[21]. Also, Sajedi and ardakani[22]in
the results of their research on Maize reportedrdfiatrients fertilizers influence on metabolic aities more and
indirectly by increasing the speed of growth of hlant, absorption level, leaf durability and prsytothesis
increases the dry weight of the plant and on therathe growth physiologic indexes Little influence

Based on results (table 3) the highest amountsreshfweight root with 27.78 g was recorded fromtemn
treatment. However, no significant statistical elifihce was observed in this treatment with EDXAA nano iron
fertilizer treatments with 23.45and 22.85 g respebt. The lowest amounts of this trait was recardeom Fe-
EDTA with 5.23 g. Also, data mean comparison (TaBleshows that the best treatment for increasimgwhs
EDDHA treatment that didn't show significant stitial difference with control and nano iron fedér treatments.
Fe-EDTA treatment caused to the least dry weigbt with 0.76 g.

The effect of iron fertilizer was so that the highehlorophyll content (20.7) was obtained from BD®treatment
(Table 3). After EDDHA treatment, highest amounfstlis index with the amounts of 14.86 and 12.43wa
recorded from FeSoand nano iron fertilizer respectively, that weme @ higher level compared to the control
treatment with the amount 6.61 and Fe-EDTA treatméii the amount 5.6.

In this index, the amount of chlorophyll of the paron fertilizer was on higher level from conttodéatment but no
superior have than EDDHA treatment and was at #meslevel with FeSoafter the EDDHA. These results are
disagreement with the results of the amount of rapbyll in application of nano iron fertilizer o®cimum
Basilicumplant by peyvendét al[16].

Effect of use method from fertilizer

Analysis of variance results (Table 2) shows thatsimple effect of use method of fertilizer onrplaeight (cm),
dry weight root (g) and chlorophyll content wasngiigant (p<0.05). data mean comparison (Tablehtws that
foliar method was superior than soil method in plheight index. Similar results about different nita were
reported by Yarniet al[11], Keikhaet al[23] and Karpet al[13].

In dry weight root index, soil method was supercmmpared to foliar method and leaded to increasiig

index(Table 4). It seems that in the indexes ofegponding to the root such as fresh and dry weifhoots, soil

method is better because of more activity of rootrfutrient uptake from medium and increases thdexes. This
matter can be useful for plants that their grouad s importance and economic. Also, foliar metliwocreased
plant chlorophyll content (Table 4). Haghighatnied aajaee[24]reported that influence of amount asel methods
of micronutrients especially Fe, show their positiele in increasing seed yield Bfassica napusnd it's economic
yield. Who believed Fe role is more in foliar medho

Interaction effect of Fe fertilizers and their usemethod

With attention to variance analysis results (Tab)ethe interaction effect of Fe fertilizers ancithuse method
showed significant influence on number of leavelsnt height, dry weight of root and chlorophyllntent
(p<0.05). Interaction effect of this two factor wasthat the highest number of leaves (12.5) waairndd for foliar
control treatment (Table 5).However, no significadifference was observed in this treatment with ERIDHA
(10.9).lowest number of leaves in this plant wamrded from soil and foliar Fe-EDTA.

El-Kassas[25] reported that application of ironthe soil or the foliage as chelate or sulphatesrongd the
vegetative growth, gross yield and fruit qualitykaflady lime. Application of chelate iron Fe-EDDH® the soil
gave the highest response. these results are agmeeuith this experiment results.

Table 5 indicated that Feg&as foliar increased the plant height. Howeversigaificant difference was observed in
this treatment with control, nano iron fertiliz&DDHA treatments in both the methods and ReSsoil method.
The lowest amount height was that of the Fe-EDTAdth methods foliar and soil application.
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Based on results (Table 5) highest of dry weightoot with 5.53 g was recorded from EDDHA in soithod and
lowest of this trait was recorded from Fe-EDTA @il &nd foliar application with 0.9 and 0.63 g resfively. Based
on data mean comparison (Table 5), the best trettvwes EDDHA in foliar method (25.66) and Fe-EDTASOoiIl
method (4.4) caused to the least chlorophyll cdnten

Table 3: Data mean comparisons of simple effect &k fertilizers on characteristics

Number of  height Root Fresh weight  Dry weight Fresh weight Dry weight of Chlorophyll
Treatments length
leaves (cm) (cm) of root (g) of root (g) of shoot (g) shoot (g) content
Control 10.06 a 2.66 ab 25.01a 27.78a 435a a7.6 131la 6.61c
'\fl:rrt]ﬁ:zlgn 6.20 bc 33a 21.48b 22.85a 3.91ab 6.83a 118a  12.43b
EDDHA 8.10b 19b 21.73b 23.45a 4.56 a 74 a 342 20.7a
FeSa 5.30c 3.71a 23.01 ab 17.66 b 3.2b 5.86 a 1.03a 1486 b
Fe-EDTA 0.01d 0.01lc 14.65¢c 5.23¢ 0.76 c 044 b 0.05b 5.6 ¢
Means with similar letters in column are not sigrahtly different at 5% probability level, (LSD)
Table 4: Data mean comparison of simple effect oéftilizers use method
Use method  height (cm)  Dry weight of root (g)  Chlasphyll content
Foliar 254 a 296 b 14.73 a
Sail 1.08 b 3.76 a 9.35b
Table 5: data mean comparison of Interaction effecof Fe fertilizers and their use method
Treatments Number of leaves  height (cm)  Dry weight of rootg)  Chlorophyll content
Foliar control 125a 3.53ab 36¢C 7.86c¢C
Foliar nano iron fertilize 5.76 b 3.6al 4.4 hc 18.43t
Foliar EDDHA 5.23 bc 1.8 bc 36¢c 25.66 a
Foliar FeSe 3.663 C 3.8a 2.56d 149b
Foliar F-EDTA 0.01 ¢ 0.01« 0.63 ¢ 6.8 ¢
Soil control 7.63b 1.8 bc 5.1 ab 5.36¢c
Soil nano iron fertilizer 6.63 b 3ab 3.43 cd 6.43¢c
Soil EDDHA 10.96 a 2ab 5.53a 15.73 b
Soil FeSa 6.96 b 3.63ab 3.83¢c 14.83b
Soil Fe-EDTA 0.01d 0.01c 09e 4.4 ¢

NUTRIENTS CONCENTRATION INPLANT

Effect of Fe fertilizers

With the attention to variance analysis resultsb(@a) the simple effect of Fe treatments on althef measured
nutrients concentration was significant (p<0.08tadmean comparison(Table 7) shows that the besstimient for
increasing the leaf N concentration was the contedtment (2.25%) and Fe-EDTA caused to the lovwezdt N
concentration (0.8%). In general, even in contlahts had the highest of nitrogen concentrationyalNie in the
optimum rate(3-4.5 %) which is requir&pathiphyllungrowth[26] was not.

Table 6: The results of analysis of variance on ntents concentration in Spathiphyllum plant

Mean squares

Source ofvariance  pi “N(%) P (%) K (%) Fe (ppm) Zn (ppm) _Mn (ppm) Mg (ppm)

Fctor A(method ofuse) 1 0.6 0.0I  0.00¥ 174498 25386 5715 0.002
Factor B(Fe fertilizers) 4 1.63 0.008 0.004 129389 13701 8321 0.02
AB 4 05¢™ 0.01¢ 0.00¢ 11718 7074 335¢ 0.01
Error 20  0.23  0.001 0.001 30.56 8.87 7.45 0.01
CV(%) - 3426 922 13.04 210 431 5.74 11.15

ns Non significant, *significant at P<0.05

data mean comparison (Table 7) shows gafth 0.24% and 0.18% the most effective treatmerR and K content
rising, respectively. Also, the lowest value P aldwas recorded from Fe-EDTA with 0.15% and 0.12%,

respectively. Concentration of K in all treatmewss less than optimum range Spathiphyllumplant (2-5%) that
recorded by Cheat al[26].
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Highest of plant Fe value (454.5 ppm) was obtaifiecth the FeSpand Fe-EDTA with 91.17 ppm caused to the
lowest Fe value (Table 7). Fe value in FeEDDHA, iron nano fertilizer treatments was mdnart the optimum
range (50-300 ppm) f@pathiphyllunplant [26].

Such a process by Eréalal[17] has also been reported that after treatmettit e fertilizers, the Fe concentration
increased and reached optimal levels in Strawbemynder the optimal concentration [27].Fg&0d nano iron
fertilizer which were the best treatments in pl&etconcentration, sat at similar level with theeottreatments in
plant Growth Characteristics and in more of thit¢r were on the lower level in comparison to tloatml
treatment. This may be interpreted to mean thhbafih the total leaf Fe concentration is high, &ymot be used
metabolically [28;29]. In experiments conducted emdncontrolled conditions in calcareous soilsyas found that
the concentration of Fe in chlorotic leaves might dimilar to or even higher than that in green ésavihese
situations are partly related to the localizatiow dinding properties of Fe in leaves. A portionF&f might be
precipitated in the apoplasm of leaves and notHysiplogically active [30]. Nano iron fertilizerdreased plant Fe
concentration in comparison to the EDDHA. Theseltesare in agreement with results khatal [31] onCucumis
sativus They showed that nano iron fertilizer causethtwease the Fe concentration in Cucumbers.

As well as nano iron fertilizer increased plantdeacentration to about 2.5 times. It has been tegdhat nano iron
fertilizer was effective on Pistachiotrees and éased leaf Fe value of Pistachio trees to aboumést[32]. These
finding showed an agreement with the present result

Data mean comparison (Table 7) shows nano iroilifert with 146.7 ppm the most effective treatmémtZn
content rising and sat on upper level in comparispigontrol treatment. Lowest Zn content was reedréfom
EDDHA with 28.48 ppm. Zn concentration in all okétments were in optimum range 20-200 ppm [26] for
spathyphyllunplant.

Table 7 indicated that Fe$S@0.19 ppm) increased the Mg concentration, althong significant difference was
observed in this treatment with EDDHA, nano irortifieer and control treatment. Lowest value Mgwi.03 ppm
obtained from Fe-EDTA. The optimum range $mathyphyllungrowth is 0.4-1 ppm [26]. Mg concentration in all
treatments, especially for Fe-EDTA was more low@ntoptimum range.

Among different sources of Fe fertilizer, nano iréertilizer (108.2 ppm) recorded the highest of npldvin
concentration compared with other treatments. dhest plant Mn concentration (14.78) observed HEBTA.

Based on required nutrient concentrations in leémespathyphyllungrowth that are determined by Chetral [26]

Mn concentration in nano iron fertilizer, FeSand control treatment was within optimum range-3860 ppm).But

in EDDHA and Fe-EDTA was lower than the optimum amp Basar and Ozgumus[33] found a negative
correlation between the total Fe concentration Zndand Mn concentrations of peach trees. Thesdtseate
disagreement with the present results. Of courssethresults due to the existence of Fe, Mn andnZthe
combination of nano iron fertilizer with specialfiaulation was expected.

Effect of use method from fertilizer

Effect of use method from fertilizers (Table 6)hsidnificant effects on P, Fe, Zn, Mn and Mg concaitn
(p<0.05).data mean comparison (Table 8) showstktieabest treatment in this elements was obtainei@rufoliar
application of Fe fertilizers. Similar results abadlifferent plants for Fe concentration were repdrby Koksast
al.[34]; Horesh and Levy[35]; Basar and Ozgumus[E3Haktal.[36].

Interaction effect of Fe fertilizers and their usemethod

Results from the analysis of variance the effecteffertilizers and their use method (Table 6) dnofthe
measured elements (except for N concentration) etidiat there was a significant difference betwtbenstudied
treatments (p<0.05).

Among interaction levels (Table 9), the highestnplR concentration was obtained from control tresiimn soil
application with 0.27 %. The lowest P concentratidgth 0.05 % was obtained from Fe-EDTA in soil dpation.
This decrease in the concentration of the elementthis treatment can be due to low speed of imtake and
transmission from this fertilizer that causes distthe balance of nutrients absorption such asdPkam soil and
decreases concentrations of these elements inldhetpat this problem been resolved in foliar noeltland plants

237
Pelagia Research Library



Raziyeh Mohamadipooret al Euro. J. Exp. Bio., 2013, 3(1):232-240

treated with this fertilizer had the highest cortcations of P and K. these results for adjustmémtudrients balance
in plant by the foliar method are agreement withdbtained results from experiment of yaetial [11].

Table 9 indicated that FeSas foliar increased the K concentration. However, significant difference was
observed in this treatment with the other treatséexcept for Fe-EDTA). The lowest K concentratwas that of
the Fe-EDTA in soil application. Saleh[37], as wedl the highest K concentration of leaves in hjgeerent on
‘Lisbon’ Lemon obtained from Fegm foliar application in comparison to the EDDHi ¢three use method: soil,
foliar and surface).

Interaction effect of this two factor was so thia thighest Fe concentration (730 ppm) was obtdioe&eSq in
foliar application (Table 9). After Fegonano iron fertilizer in foliar application with7%.7 ppm had the highest
concentration of plant Fe that observed signifiadifference with the other treatments. Lowest cotredion of
plant Fe was recorded from Fe-EDTA in soil applmat Erdaét al[17] in their experiment on Strawberry cultivars
reported that the effect of FeSm leaf Fe concentration was higher than that eEB&A. These findings showed
an agreement with the present results.

Plants treated with Fegm foliar application, despite having the highEstcontent had yellow and sparse leaves in
compared to other plantgrobably because Fe was present in the form ofreactive ferric ion (Fe3+), according
to Pérez-Sanz and Lucena[38], raing easily used in photosynthese&actions and formation of chlorophyll
pigments 89]. Furthermore, Mohammaeit al [40] observed that the total Fe concentration alasys higher in
chlorotic leaves as compared to green leaves asdnotrelated to the chlorosis degree. So it casai that the
high concentrations of Fe in FeStmeatments had no effect on growth Characteristitd also having the green
leaves andvasaccumulationin the form of non-reactive Fe in plant. Also, My41] found thahigh level of Fe in
the basal leaves ¢fibiscus sabdariffdnas no nutritional benefit.

Table 9 indicated that nano iron fertilizer in &liapplication increased Zn concentratiorsjrathyphyllumplant
more than other treatmentsowest concentration of plant Zn was recorded ffegrEDTA in soil application with
8.66 ppm. Foliar Fe applications from two sourdessEDTA and FeSgaesulted in significant increases in leaf Zn
concentration on Strawberry cultivars [17]. Ther@ase in leaf Zn concentration with Fe sprayingy bexdue to
increasing plant growth and metabolism [42].

Data mean comparison (Table 9) shows control treatrm foliar application with 0.2 ppm the mostesffive
treatment to Mg content rising. However no sigmifit difference was observed in this treatment WBHDHA in
foliar application, FeSpin soil and foliar application and nano iron fezr and control treatments in soil
application with 0.2, 0.2, 0.17, 0.15 and 0.19 g@min plant.

In total the process changes of Mg in plant isregtilar and uniform so that can provide decisiverpretation, just
to say that the concentration of Mg was lowesterHDTA treatment in soil application and this candue to more
accumulation ofon-active Fe in this fertilizer and antagonisfieet of Fe orabsorption and transport Mg in plant.

Based on results (Table 9) highest of Mnconcemwinativith158.3 ppm was recorded from nano iron Ilfeeti in

foliar application and lowest of Mn content wasaeted from Fe-EDTA in soil application with 3 ppBasar and
0Ozgumus[33] found that Fe-EDDHA applied Peacbkgread significantly lower Mn levels than controtldeSq

applied Peach trees.

Table 7: Data mean comparisons of simple effect &k fertilizers on Nutrients concentration

Treatments N(®) P(@%) K(%) Fe(ppm) Zn(ppm) Mn (ppm) Mg (ppm)

Control 225a 0.24a 0.17a 142.3d 54.58 ¢ 48.32 0.18a
Nano iron fertilizer 1.35b 0.23a 0.15ab 322.8b 146.7 a 108.2 a 0.13a
EDDHA 1.35b 0.23a 0.17a 306.8¢c 28.48 e 19.8d 14 4.
FeSa 1350 0.24a 0.18a 4545 a 80.17 b 51.67b 0.19a
Fe-EDTA 0.8b 0.15b 0.12b 91.17 e 35.42d 1487e .03b

Means with similar letters in column are not sigoahtly different at 5% probability level, (LSD)

Leaf Mn concentration were negatively affected djaf Fe application in Strawberry cultivars in goamison to the
control treatment [17]. Except nano iron fertilizen this experiment also foliar Fe treatments dase Mn
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concentration in comparison to the control treatménon nanofertilizer because of having Mn eleminits
structure, have the highest concentration of tleisent in plants.

Table 8: Data mean comparison of simple effect oéftilizers use method on Nutrients concentration

Use method P (%) Fe (ppm) Zn(ppm) Mn (ppm) Mg (ppm
Foliar 0.24: 339.8: 98.15 61.36 0.14 ¢
Soil 0.2b 187.2b 39.97b 33.76 b 0.12b

Table 9: data mean comparison of Interaction effecof Fe fertilizers and their use method on Nutrienttoncentration

Treatments P(%) K(%) Fe(ppm) Zn(ppm) Mn (ppm) Mg (ppm)
Foliar control 0.21b  0.15ab 132.7¢9 58.17 c 575c¢ 0.2a
Foliar nano iron fertilizer 0.23ab  0.13 b 475.7b 231.7a 158.3 a 0.08 bcd
Foliar EDDHA 0.25ab 0.17 ab 228.3d 27.1e 28.6e 0.2a
Foliar FeSe 0.23ab 0.2a 730 a 111.7b 35.6d 0.17 ab
Foliar Fe-EDTA 0.26ab 0.19a 132.3¢g 62.17 c 26.7e 0.05 cd
Soil control 0.27 a 0.19a 152 f 51d 29.1e 0.15 abc
Soil nano iron fertilizer 0.22ab 0.18 ab 170 e 61.67 c 58 ¢ 0.19ab
Soil EDDHA 0.22ab 0.17 ab 385.3¢c 29.87 e 11f 0.08 bcd
Soil FeSq 0.25ab 0.17ab 179 e 48.67 d 67.67b 0.2a
Soil Fe-EDTA 0.05¢c 0.05c¢c 50 h 8.66 f 39 0.01d

CONCLUSION

The results indicated that in between Fe fertifzdfe-EDTA treatment particularly with soil methodused to
severe leaf absicion and growth decreasing an@ sinornamental plants such gsathyphyllumthe beauty of the
plant air organs mean leaf is important, so its dsa't in both of methods “foliar and soil applicat
recommended particularly in primary stages of glowtmong tree fertilizers treatment FgSoano iron fertilizer
and EDDHA that in most growth characteristics wenethe similar surface, but nano iron fertilizerswggnificant
superiority than other fertilizers particularly EBIB, in the concentration of the plant nutrients.use of nano iron
fertilizer in addition to cost-effectiveness andttmuch less than the imported fertilizer EDDHAtexims reducing
the harmful effects of chemical fertilizers suchF&$5q on the environment also has advantage. By empayamo
iron fertilizer as alternative to common fertilisenutrients of the fertilizer are released in gpddually and to be
controlled and caused reduce the toxicity of thi @od to at least reach the negative effects duexcessive
consumption of fertilizers. Method of foliar causéal increase of growth characteristics such as hte@gnd
chlorophyll of leaves and nutrients concentratibifeaves in this method increased a lot. If incieg®f root yield
is the purpose of fertilizing suggest soil methadd if increasing of nutrients concentration is plaepose, suggest
foliar method.

Foliar method in addition to increased performaisca method for reducing the consumption of chehfardlizers
and their environmental risks. for in order to #mse the performance of foliar, in addition to dtods of ideal
absorption should be provide for the plant, witHuging cost of foliar should take high its econofuistification.
For this work, use of the material for increasimgaption values such as wax and or foliar in ¢ooés of day,
provide suitable moisture of soil and mixing fezgr with allowed toxins recommended. Applicatidnn@ano iron
fertilizer and FeSpin foliar method recommended and EDDHA to bothhmods ‘foliar and soil application’ can be
useful.
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