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Abstract

In order to increase yield and quality, large amounts of pesticides
and fertilizers are often applied to commercial orchards, resulting in soil
and water pollution, environmental degradation and overall decline in
orchard productivity. Zeolite is a low-density soft mineral,capable of
regulating soil pH, improving cation exchange capacity (CEC), and
adsorbing heavy metals and other harmful compounds. Application of
zeolite on plants can protect foliage and fruit from adhesion of pathogens
and agrochemicals as well as block harmful environment radiation.
Heavy pesticide, and fertilizer applications are common in vineyards.
Zeolite has been used in vineyards to restore soil fertility, to balance shoot
and fruit growth, and to improve blooming, berry set, and berry
coloration by regulating nitrogen in the vineyard. Application of zeolite in

other fruit crops warrants further examinations.



e

% 1 xR##H L (clinoptilolite type)dy4s5H - E L5 HB M4
B IbB s~ IR AL M ~ BETF RIRFESN - [HEETE
FHREH o

Tabke |
Data of the natural zeolite of the clinoptilolite type
Mineral composition
Clinoptilolit 84% Plagiodlase 4%
Cristobalite 8% Rutile 0.140.3%
Clay tale % Quartz traces
Chemical composition
Si0y 65.0-71.3% Mg0 0.6-1.2%
ALO, 11.5-13.1% Na.0 02-13%
Ca0 27-5.2% Ti0, 0.1-0.3%
K50 22-34%
Fei0s 0.7-19% SUAl 48-54
Physical and mechanical properties
Softening temperature 1260°C Poriness U%
Melting temperature 1340°C Effective pore diameter 04nm (4A)
Compression strength 33 Mpa Relative density 0%
Specific weight 200-2440 kg/m’ Brightness 0%
Volume weight 1600-1800 kg/m’ Mohs hardness 1.5-25
Appearance and smell grey-green, without smell pH 6.8-7.2
lonic exchange properties
Total exchange Ca™ 0.64-0.98 mol/kg K* 0.2-045molkg

Mg** 0.06-0.19 mol/kg Na* 0.01-0.19 mol/kg
NH; partial exchange capacity min 0.70 mol/kg
NH; total exchange capacity 1.2-1.5 mol/kg
Selectivity

Gs* > NH} > Pb™ >K*> No* > G > Mg > Ba* > O, In*

(Reh’akova’ et al., 2004)
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Table 2

Nutrient content (N, P, K) in plant biomass by phenophase

Fertilizer dose (kg/ha) Content [wt.%]
Growth phase N P K

NPK 150 4 leaves 7.253 0.550
offshoot formation 7.193 0419
haulm formation 8.022 0449
ear formation 8931 0279

Zeolitic fertilizer 150 4 leaves 6.49 0485
offshoot formation 5401 0.376
haulm formation 5388 0.305
¢ar formation 5605 0.263

Crop grown; spring barley (H. vudgare). Vegetation substrate: soil from the mountainous regions of East Slovakia.

(Reh’ akova et al., 2004)
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Effect and aftereffect of natural zeolites on grape yield and some quality mdices of grape puice

N Variants Mean yield per plantmg |  Sugar content g/100g Acidity, pH

2006 | 2007 | 2008 | 2006 | 2007 | 2008 | 2006 | 2007 | 2008

1 |Control, soil without muneral
- 0 | 630 1 ! 4 : . 4 .
bt 32 5 184 | 18 181 | 40 O

2 (Soil enniched with analcwme- | 39 | 1200 | 1560 | 25 | 225 | 25 | 44 | 45 | 43
containmg rock, 500 g/plant

3 |Sotl ennched with organo-
zeoltte fertilizer (250 ¢

amlinet250 g 700 | 1140 | 1890 | 215 | 233 | 229 | 44 | 452 | 44
per planf)

4 Soil enriched with
phillipsite containing rock 900 | 1330 206 | 205 42 | 405
500 g/plant -

5 (Soil enriched with organo-
zeolite fertlizer (250 g 858 | 1785 216 | 215 43 | 42

phillzpsttet250 g manure
plant)

(Andronika shvili et al., 2010)
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Table I Physical and chemicalproperties n subsrate

Substrate geccrary  Bukdedy  Toulprody Wawrpsity Arprody CEC g
) @) M) () (i
Pe 09 007 e U8 en 4 f4
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(Ghazvini et al., 2007)

(5 AR R EHEEETZIUVYE

Table I Effctof substate n quanitaiv properties

Substrates (om  Com  Numbr  of Number  of Weightolfrits Yied Marketable  frui
pumber  clameter (m) fowers frui © (opland)  (gplant

et e 190 T L S (1 S V] g
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PezeolteS0+30) 462 20 O Wk 15k W UM
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Mz i excheoh followed by il e ety iffnt a2 e el wsing DMRT
*igificatat 14 e, signficanta 5 20dn: ot simfcan

(Ghazvini et al., 2007)
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Table IT1, Effect of substrate on quality properties

Substrates Dryweight (%) TSS(Brix) Titrableacid (mg100gFW) TSST.TA Authocyanin mg/llg) p  EC
Perlie 10232 802 iy T = S0F
Perlite/zeolite (75+25)  789% 738 0.75b o%b 306 I AW
Perlte/zeolte (50+50)  776¢ 663 0.84ab w26 I8 416
Perlte/zeolite 25+75)  826bc 643 098 6560 271 16 46
Teolite 8 70 642 1042 6 268 366 458
Means in each colum followed by similar leter are not significantly different at 1% and 5% level using DMRT

**- ignificant at 1% level, *:significan at 5% and ns: ot ignificant

Table 4, Effect of substrate on fruit nutrient elements

Substrates ~ Nimogen (%) Poassum(’%) Phosphorus(%)  Calium(%) Magnesium (%)  Namium (%)
Perlte 1742 047" 143 008 03k 0.06d"
Perlte/zeolte (75+25) 164 0362 137 0.2 0.142¢ 0.12cd
Perlte/zeolte (50+50)  144b 0.28bc 13 0.140 0.164bc 0.18¢
Perlteizeolte (25+75) 124 020c 123 022 0.18%b 02
Zeolite 119 0.154 115 02 0.2062 027
Means i each cohumn followed by similar lete are ot signficanty different 2t 1% and 5% level using DMRT

**- sipnificant at 1% level *-significant at $% and ns: notsignificant

(Ghazvini et al., 2007)
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