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ABSTRACT

The use of recent technologies for the increase of growth indexes and the plants yields is an important
aspects and till now many research works for this has been done. One of these efforts is the usage of
magnetic water and zeolite for the increase of yield plants. This research work is an study on the effects
of magnetic water and zeolite that has been done on frame work of pore random design and by factorial
method by 6 treatment and 6 iteration and totally in 36 plot for the Lapidium sativum L. plant in the
research greenhouse of agriculture college of Birjand university in Iran. The treatment of water (in the
form of common and magnetic water) was selected as the original treatment and zeolite treatment (on the
form of calcic, potasic and without zeolite) selected as the secondary. The results showed that the effect
of type of water on the dry weight roots, dry weight of stem, the ratio of stems to roots and roots to stems
and leafs the 99 percent of confidence limits are meaningful. The variety of zeolite was a meaning full
effects about 0.99 percentage of confidence on the growth percentage of plants, the length of leaf, the
length leafs tail, the width of leaf, the wet weight of roots, the weight of leaves, the total dry weight of
plant, the dry weight of leaves, the height of plant, the ratio of root to leaf and stem, the efficiency of
water used in the confidence limits of 99 percents the length of root and the dry weight of stem within
confidence limits of 99 percent and on ration of stem to root in confident limit of 95 percents are
meaningful. ..the mutual effects of type of water and zeolite on the length of leaf tail, the dry weight of
root and stem, the ratio of stem to root and ratio of root to stem and leaf showed the meaningful effects.

Key words: Magnetic water, Calcic zeolite, Potasic zeolite, Lepidium sativum L., Yield, Water use
efficiency

INTRODUCTION

Increase of plant productions yield is the final aim in agriculture business. Till recent years many research
works conducted to increase the plant’s production yield. For example, some research works suggested
chemical fertilizers to increase the plants yields. Then the chemical fertilizers can increase the plants
yields but the negative effects of them on the products and water resource are obvious and frequent use of
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them cause the damage to environmental. Therefore, there are some needs to use of some soil fertilizer
aternatives, that not to be harmful to environment. The use of zeolite for increase of water efficiency and
increase of plants production is an important aspects towards sustainable agriculture. Zeolites belong to
groups of alominosilicate mineras, that capable storage of water in the soil and increase soil fertility
(Kazemian, 2004). Khashel et al., (2008) in a pure random frame work and in factoria basis by zeolite
treatment in 4 doses (0, 2, 4 and 8 g/kg) of soil and 3 soil moisture depletion level (45, 65 and 85 percent
accessible water), studied the yield production of corm and showed that the use of natural zeolite
(clinoptilolite) are meaningful in corn production yields. Valnete et a., (1982) studied the effect of zeolite
on two variety of tress as peach and grape showed that the use of zeolite increase the growth and products
of these two trees. Burriesci et al.,., (1993-1994) showed that the use of zeolite cause the increase of
emergence of spinach seeds and increase the tomato product yields in comparison of based control
treatment. In another research work that in Italy, by addition of 35-100 g. zeolite per hectares in potato
farm the increase of production research to 30-70 percent (Bedelean, 1997). Kavoosi and Rahimi (2013)
reported that the effects of zeolite on rice product within confidence limit of 99 percent in Product of hay
in 95 percent of confidence limit was meaningful. In another research works by the use of zeolite in colza
farm shwes that the yield product increase considerably (Gholamhosseini, 2009). The use of magnetic
water also increases the agriculture products. Pulsed electromagnetic fields showed that could replace
hormones in vegetative propagation of oregano, stimulating rooting process in stem cuttings (Bilalis et a.,
2012). The treat of magnetic water effect the absorption of calcium and phosphor in organic materials and
the plants can easily absorb them and consequently increase their growth (Maheshwari and Grewal,
2009). The influence of magnetic treatment in two pea varieties proved favorable on the emergence,
growth, development and the final seed yield (Podlesny et al., 2005). Magnetic fields promoted the
germination ratios of bean and wheat seeds and moreover the treated plants grew faster than control
(Cakmak et a., 2010). Line and Yotvat (1990) reported the increase of water efficiency in agricultural
plants by magnetic water. The studies of Stiken and Turan (2004) and Danilov et al., (1994) showed that
the use of magnetic water increase the numbers of fruits in plant such as cheery and tomato. The
researcher works shows that the usage magnetic water and zeolite was increased the production yields of
Lepidium Sativum L.

MATERIALSAND METHODS

The present research work conducted in the year (2013) in research greenhouse of agricultural college of
Birjand university. This experiment conducted in the form of pure random blocks and by factorial
method, 36 pot by the height of 20 cm and 15 cm diameter was used as the experimental treat. The 18 pot
was irrigated by magnetic water (Wm) and 18 another pot was irrigated by tap water (WO0), In any
irrigation treatment, 3 treat of soil without zeolite (Z0) and potasic zeolite (Zk) by diameter of 0.5-1 mm
and calcic zeolite (Zca) by diameter of 0.5-7 mm in 6 iteration was applied. For magnification of
irrigation water a constant magnetic by 44 mT magnet field was used. The required water of al treat was
calculated and prepared by submerging the magnet into the vessel for 24 hrs before irrigation (Kiani,
2007). For the treats, containing zeolite at the ratio of 4% weight of soil the amount zeolite has been
added. For the irrigation of plots, the freeboard of 2 cm has been kept away in the vessel. In any plots 30
seed by the equal distance and in the depth of 1 cm were planted. The seed by the germination rate of
95%. The first irrigation held immediately after cultivation of seeds and soil was saturated. The
characteristic of used soil has come in thetable 1. The characteristics of irrigation water presented in table
2 and the characteristics of used calcic and potasic zeolite presented in table 3, 4 and 5 respectively. After
the end of emergence period, weeding for the purpose of homogeneity in the number of plants carried out

2052 | Page



Ahmadee et al. Int J Adv Biol Biom Res. 2014; 2(6):2051-2060

in the pots. This experiment conducted within 6 weeks and then the treats for the purpose of experiments
took away. To take out the roots firstly the soils around the plant by digging a profile and then by the use
of aplate the distillated water used to wash the roots zone of plantsin the soil lab. The wet and dry weight
of branches, roots and stems calculated by a digital weightier with the accuracy of 0.0001 gr. Moreover
the length of leaves, roots and stems and the width of leaves by a ruler by the accuracy of 0.1 cm
measurement. For the estimation of leaf areaindex, the LAl parameters apparatus by the accuracy of 0.01
cm® used. The wet particles of plants after weighting kept for the period of 48 hrs in Owen in the
temperature of 70 °C and then weighted. The comparison of mean weights carried out by the Tukey test
of probability method and for data analysis, the software of SAS 9.1.3 was used.

Table-1. Soil properties used in the design

Organic | Organic | Total Ca EC Sand :

Matter | cabon | (mgl) | PH dsm) | (%) Slt(%) | Clay(%) | Texture

0.29 0.17 15 7.98 0.46 48 42 10 Loam
Table-2. Water properties used in irrigation

K (mg/l) Na cl HCO3- CO3-2 Mg Ca pH EC

(mg/l) | (meg/L) | (mg/l) (mg/l) | (mg/l) | (mg/l) (ds/m)

3.3 56.916 | 1.8 0.5 0.1 0.11 0.45 7 [ AY
Table-3. Components of casic zeolite

SO, AlLO; | Fe,0; | CaO | NaO | K,O MgO | TiO, | MnO | P,Os | Type of

(%) ) (W) | [ (%) | | | |(%) | zedite

70.95 788 131 |221 |300 |367 |062 |0.162 |0.022 |0.013 | Caciczeolite

L.Ol SO3 | Cl Ba Sr Cu Zn Pb Ni Cr Type of

(%) (%) | (ppm) | (ppm) | (ppm) | (ppm) | (pPM) | (pPM) | (pPM) | (ppm) | zeolite

8.13 1.345 | 3504 | 1154 | 399 54 5 39 12 7 Calcic zeolite

2053 | Page




Ahmadee et al. Int J Adv Biol Biom Res. 2014; 2(6):2051-2060

Table-4. Components of casic zeolite
SO, AlL,O; | Fe,0; | CaO Na,O | K,O M gO TiO, MnO | P,Os Type of
(%) ) () (%) (%) | | (%) (%) | (%) | (%) | zedlite

70.25 768 | 091 |112 |310 |343 |039 |0.153 | 0.017 | 0.006 | Calcic zeolite

L.O. SOo3 | Cl Ba Sr Cu Zn Pb Ni Cr Type of
(%) (%) | (ppm) | (ppM) | (pPM) | (pPmM) | (PPM) | (PPM) | (ppmM) | (ppm) | zeolite
11.84 | 0600 | 2049 | 1158 | 666 |56 2 27 5 6 Calcic zeolite

RESULTSAND DISCUSSION

The result of variance differentiation showed in table 5. The treat of water on the root dry weight index,
the dry weight of stem, the stem to root ratio, the ratio of root to stem and leaf within the confidence of 99
percent was meaningful. The zeolite treat on emergence percentage index, the length of leaf, width of
leaf, leaf area index, the total wet weight, the wet weight of root, the wet weight of leaf, the total dry
weight, the dry weight of leaf, height of plant, the ratio of stem to root and the water use efficiency in the
confidence limit of 99 percent showed the meaningful effects. Thistreat within the confidence limit 99
percent on the root length index, the length of leaf tail, the dry weight of stem by 95 percent confidence
l[imit over root to stem and leaf ratio index showed a meaningful effects. These result coincides by the
study of Khashel et al., (2008) in the meaningful effect of zeolite in water use efficiency in corn, aso
studied by Ahmadee et al., (2013) in effect of zeolite in cumic emergence percentage and the study of
Gholizadeh et a., (2006) on the meaningful effect of zeolite on total wet weight of plant the medical
plants of Dracocephalum moldavica. The interaction of water and zeolite shows the meaningful effects on
the dry weight stems and the ratio stem to root at the confidence limits of 99.9 percent. Result show that
the interaction of water and zeolite had a confidence effect on dry weight of root and ratio of root to stem
and leaf (Percentage error<0.01) and had a meaningful effect on leaf tail length (Percentage
error<0.05).The comparison of mean values based on the type of used water showed on table nr. 6. The
use of domestic water against magnetic water showed increase on values as 1.41 time for dry weight of
root, 1.61 time for dry weight of stem and increases the ratio of root to stems and leaves equal to 1.50
times. However, the domestic water increased the dry weight of dry roots and stem, but the rate of
increase of dry weight of stem was more. The results of this treat showed the ratio of stem to root.
Compare to magnetic water showed the reduction of 1.49 times. The type of water did not showed
meaningful effects on the other components. These results considers to Rangbar et a., (2012), they show
the wheat production did not affected dry types of water (magnetic water or domestic water). The
comparison of mean values based on type of used zeolite show in the table nr 7. Result showed that
potasic zeolite low paire to calcic zeolite and the base soil shpwed the more effect on Lepidium sativum
L. production. The use of potasic zeolite cause the increase of root yields, the length of leaves, the the
length of leaf tail, the width of leaf, leaf Areaindex, the total wet weight, the wet weight of root, the wet
weight of |leaf, the total dry weight, the dry weight of root, the dry weight of stems, the dry weight of |eaf,
the height of plant, the ratio of stem to leaf and the water use efficiency. The use of potasic zeolite and
and calcic zeolite makes the increase of emergence percentage but the use of zeolite did not have any
effect on the stem length. The use of zelite reduced the ratio of roots to stems and leaves in the control
treat.
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Tahle-5.The results of differentiation of variance (F test) of mean error least square method of elements.

. Rootto .
Water ) ) ) . Wat . Lengt Percenta
we | R | Stm | Dy | Dy o Dry o Toel ) Wat g | Tod ) Lef g | hor | 2| R pag | peof |
. md | toroot . weight | weight | weight | dry | weight = wat area hof | hof N Variation
efficien exf 4 height ot ot | ofmot | weisht | offeef tof weight | index ofleaf | leaf lesf ; bof | gemine
- = ratio ofstem | ofleaf | of roo sight | ofle oot eight | mdex wl | oot | e | on

fatio

104 | 178877 | 375777 | L1680 | L3 | 0 | 1BTET | 04T | 0l | e | L 0.43™ 0307 | 003 | 003 | L7 | LE3m 0.05™ Water

413 411 1218 2.0 B3 13.25 Lo | 1084 EIRE] 0.67 43.01 20.66 1017 T4E 13_,_ ! 83§ LE™ | 1065 Zeolite

“ . . Water®
i T4 15.35 L7 | 1361 L B4t L3 2680 | o | LT 205 L7 | i | L3 | 15 | ™ Lp® L mﬁinzeo
00011 | 0.0044 133 116 | 0.00005 | 0.00028 | 0.0003 | 0.00037 | 0.0021 | 0.0003 | 0.0026 | 301251 0.04 026 | 007 156 114 143.76 Bttof

Ns, *, ** and *** are non sign}ficant, significant at 3, 1 and 0.1% probability levels, respectively.

Table-6.The companison of mean values based on type of water

Root
o Dy - .
Wi | b | Stn cone | D5 | Dy Tod | Wt | Wt ) Towl | Led | Vidh | Lagh
i o v Lengh | Perontse
B || b ﬂ?ﬁt i weght | weight | dy | et | weght| wet | mm | of | ofled Eﬁ?{l ]ﬁg i & ;f?tag Tieof
ey | ad | ot (EEJ) o1 ofleef | ofroot | weaght | ofled | ofmoot | weght | mdex | bf | @l [m;) ) | | i Vit
o) | Jf | 0 W W e e e @ @ @ :
"y @ (@
Domattc
N N T A A A N 3 G
)
N
QLIF | QIO | T2 | G4F | 000 | OORIF | Q0L | LS | QISP | OB | DI | BTF| LS| LI | LSE |64 | LUF | BBR | e
W)

Means with the same lete(s)in each row have mot simificanty difference based on Tukey's st (p<0.05),
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Tahle-7. The comparison of mean values hased on type of zeolite.

Roat

; ] | Dy
Waer | to | Stem - Dlr} Dlry weilt
L N ey welght | weight i

Totd | Wet | Wet | Tod | Leaf | Widh | Length
dry | woight | weight | wet | e | of | oflf Lagh | Lagh | Lagh

o | ol | ofot | of | PocaBeel) Typed
efficency | md | root @ ofleaf | of a1 waght | ofleaf | ofroot | weght | mdex | leaf | @ | @ | pemimaion | zeole
o) | lf | s @) | mofg) W @@ @@ @@
o [EI) (ca)
QIO | 027 | 400F | S2F | 0067 | DONE | Q0| O | OOBF | 001 | 000 | BT | OTF | M4F | 14 | 480 | L3 56,6 Cf;t;"l
Caiic

DUF | 030 | S0 | a4 | 007 | 00N | O0MIE| 00X | O | 00 | OISF | TIESE | LA | 17| L4F | 62 | LIF ey milite

Ly

Potaric
027 | 0194 | TIF | THE | QI01% | 00232 | 00334 Q13 | Q241 | O4F | 020 | 11TF | L6F | 31T MOF | T | LK r zaalitz
()
* Means with the same letter(s) in each row have not significantly difference based on Tukey's test (p<0.03).
Table-8.The comparison of mean values based on type of water and zeolite.
W y / / Wet | We . ]
" hn || b Dﬂ Dﬂ Dﬂ TM?I .'ﬁ-dt .'ﬁ-ﬂt Tt.m Lt | Widh | 222 | Lagh | engh | 2% | o T:"?p !
e o | weight | weight | weight | dry | weight | weight | wet | oflesf | 7 = = wate
‘ stem and height | ° h p N N h ‘ mdex | ofledf | | ofledf | of oot of
efficiency befrip | ™ (‘) oflef | oftoot | of | weight | ofleaf | ofroot | weight @) | (@ | @ | (@ stem ot ad
G | o |V @) | @ |mme | @ | @ @@ @ [ @ [FTE e

DI | 061 | 50T | S5 | 00665 | 0010% | 0029 | ONF | 008 | 000 | 0098 | 66B0F | 08 | L5 | 14F | 40F | LB fL.1% Wz

.18 DRF | 436 | A0F | Q0676 | 002665 | DO | QLI | 008 | DOXF | 00N | 6482 | O7F | 14 | L3F | 58 | LI° 44 | WiZCa

017 QUE | 40F | 6TF | QIF | OOBE | QOO | QISF | 0 | 00T | O0F | 10T | LIF | MF | LIF | 61F | LIF TLTE WIZK

L18F DI | 46T | S0 | Q06 | 000 | D06 | Q0B | 0080 | DO | QABFF | s53F | O7F | 13 | 14F | 43F | LI SLIE W

.16 QI | TSP | B | QOB | DOUTF | QOR4F | QI3IFF | O04F | OOF | Q0 | TRMOOF | LOPF | 312 | LE0R | 65F | LIF T6.67 WmZCa

o QLI | 5P | B4F | QOO | OOWF | Q0451 | OLSTF | 02 | OOSF | O | BN | LIF | 0P | LB | MF | 4 I WmZK

* Means with the same letter(s) in each row have not significantly difference based on Tukey's test (p=0.05). Z;, Z;; and Z; indicant Control reament Ca zeolte
and K zeolite, and Wy and W, indicant domestic and magnefic water, respectively.
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In table 8 the comparison of means between type of water and zeolite has been showed. The percentage of
emergence by the use of calcic zeolite in the magnetic water treatment and potasic zeolite in both
treatments got the highest rank. In the magnetic water and potasic zeolite treatments the amount of used
water was in the highest rank. In magnetic water treatments the use of potasic zeolite the percentage of
emergence compare to control treat show and the increase of 1.54 time and in the domestic water
treatment this increase was about 1.25 times. That these results considers by the research results of
Ahmadee et a., (2013). They showed that the use of potasic by 2 weighting percent, the emergence
percentage of cumic compare to control treat increase by 2.1 times. The length of root by usage of calcis
zeolite in magnetic water treat showed the shorten length of root but this treat from the statistical points of
view did not showed the vast different by the potasic zeolite and control treat in the domestic water
treatment. These results considers with the report of huang and petrovic (1996) that considered the growth
of roots of grape in improved sandy soils. The highest length of leaf tail, leaf area index and the dry
weight of leaf n calcic zeolite observed by the domestic water treatment. The lowest amount for the
mentioned index factors in the control treat treatment by the use of magnetic water. Therefore, the
abusage of zeolite makes a meaningful effects on the mentioned indexes. Gholamhosseini et al., (2008)
reported that the increase of leaf areaindex was under effect of zeolite. The results aboute the increase of
leaf area index aso coincides by the results of Gholizadeh et al., (2006). The width of leaf was the
highest by the use of potasic zeolite in both treatment of different water. But in the treats of control treat
soil in magnetic water and calcic zeolite showed the least amount. But these treats did not effects the
length of stem. The highest height of plants (the total amounts of stem, leaf tail and leaf) yield in the
potssic zeolite and magnetic water treat.

As a result the use of potasic zeolite was the meaningful in the length of plants members that in
coinseides By the result of ahmadi dahgj et a., (2009) conducted for the length of tomato root and the the
higthest of this plant. Madani et al., (2009) and khashel siuki et al., (2008) were reported the effects of
zeolite on the increase of length of potato and corn plants. The total wet weight, wet Wight of leaf and the
total dry weight in the potasssic zeolite treats without consideration of type of water showed the highest
amount compare to other treats that considers by the result of gholamhosseini et a., (2008). These
researchers work on the effect of zeolite on the increase of dry weight of spring canola that this index
meaningfully under effect of different used zeolite amounts. Also it has been observed that the water use
efficient in these treats was the most. The dry weight of stem in use of calcic zeolite by domestic water
and control soil in magnetic water was the least. In potasic zeolite treat by the magnetic water showed the
highest amount. The increase of weight of stem in this treats were 2.83 and 2.73 times more than the
treats calcic zeolite of control soil. The dry weight index of root under effect of calcic zeolite in domestic
water treat showed the highest amount of the treat by the magnetic water showed the least amount the dry
weight index of leaf by the use of potasic zeolite in domestic water treat showed the weight amounts and
the least amount was belong to the calcic zeolite in the treat of domestic water and control soil in both
treatments. Therefore the ratio of stem to root the treat contained zeolite in magnetic water highest
amount was observed. Because the dry weight of stem in them was more than the other treats and the dry
weight of root were the least. In ratio of root to hoot the results showed that the inverse situation and the
treats contained zeolite in magnetic water show the least amounts. As the results, the dry weight shoot of
these treats got increased while the dry weight of root got decreased. The amount of wet weight in the
magnetic water and domestic water treats contain calcic zeolite compare to control treat in the (same
water treat) increased by 2.50 and 3.09 the respectively. This increased in the dry weight index shows
1.44 and 1.43 time respectively. The wet weight of leaf and dry weight of leaf the amount of increase in
potasic zeolite compare to control were 3.08 and 1.60 in domestic water use and 2.42 and 1.38 in
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magnetic water therefore the use of domestic water and potasic zeolite shows the more increase in
production yield in this plant.

CONCLUSION

In this research by the use of calcic and potasic zeolite along with domestic and magnetic water
treatments, the increase on the product of lepidim sativum L. were investigate the results shows that the
use of domestic water showed the meaningful positive effect on the dry weight of roots. Dry weight of
stems but in overal the type of the water did not show any effects on the production yield of the plant,
which probably it is because of low salinity of water. But the type of zeolite showed the meaningful
effects on any production yield components. Between the used the zeolite, potasic zeolite in the type of
soil had the better effect on the production. The use of potasic zeolite without consideration of type of
water, increase the emergence index, weight of leaf, the total wet weight, the wet weight of leaf and total
dry weight of plant and more water use efficiency. By the use of this type of zeolite with magnetic water
treat, the root and shoot, the wet weight of root and dry weight of stem increased. The uses of this zeolite
along with domestic water were effective in increase of leaf length, leaf tail length, and dry weight of root
and dry weight of leafs. All research works were based on use or not to use zeolite since till no any
research work conducted on the effect of type of zeolite and the agriculture production yield. In this
research work by the use of two type of zeolite we reached in different result. Although the result of
different study recommended the use of zeolite by in same works the efficiency of zeolite were reported,
although zeolite increased the mentioned of water use soil. In the present research recommended the use
of zeolite to increase the agriculture production efficiency and used water. In addition, for future recent
work recommends that to increase the experiments and zeolite verity.
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