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ABSTRACT

An attempt was carried out in the Vegetable Rese&arm, Horticultural Department, Agriculture Fagul
University of Dohuk, during the period from Septemi®012 to March, 2013 on the Zakho highway. lcglettuce seeds
planed in tow location in the open field (locatiprdnd other inside the plastic house (locationPiants present in
both locations spraying with different concentrasiq0, 0.5, 1, 1.5, 2 and 2.5) §.bf potassium humate, some vegetative
characters and heavy metals measured. The obtaealls revealed that a significant increase iretegtgve characters in
plants cultured in (location 2) compared with thgsesent in location 1 and significant decreasarmount of heavy
metals in plants in location 2 compared with thimskcation 1 especially Pb and Cu. Also experinmesults manifested
that spraying plants with potassium humate caseédci®ase in vegetative growth and decrees effebeavy metals in

plants alone and their combination with locations.
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INTRODUCTION

Lettuce (actuca sativa L.) is a dicotyledonous plant and a member of Asteae family, subfamily Chicorideae.
This genus has more than 100 species and 6 typdbelgroup of leafy vegetables Lettuce is consideas the most
important vegetable. Iceberg lettucactuca sativa L. var. capitata L. is a variety of lettuce with crisp¥es which grows
in a spherical head resembling cabbage. Icebecéeis containing of fiber, potassium, calciuntamiin A, vitamin C
and iron. It's has relatively few calories by weidiecause of its high water content. Humic aci®iganic fertilizers
represented by one of the Humus substance compoaddced from organic matter analysis [1]. Manydss have mentioned
that, humic acid application led to a significamtriease in soil organic matter improving plant gtoand crop production
[2, 3]. Recent investigations on the effects of lmusubstances on plant growth and mineral nutrisemmarize, above all
positive effects on seed germination, seedling gnpwoot initiation, root growth, shoot developmemtd the uptake of
some macro (e.g. K, Ca, P) and microelements (EegZn, Mn) [4, 5]. Many effects of humic substason the growth
of plants are recognized by morphological, phygjaal and biochemical effects [6, 7]. Furthermdre used to decrease

the negative effects of chemical fertilizers andlddave beneficial effect on the nutrition of fhlant [8].

Heavy metals are a group of metals that occur aiuit has a relatively high density and is toricpoisonous at
low concentrations. It is well-known Nowadays thiéites suffer from considerable pollution as a tetuincreasing in
human population activities, industrialization valiar emissions, agricultural operations, sewagehdirge, and disposal
of wastes, as a result various harmful pollutatoituced into the air, water and soil [9]. High g traffic has been

considered to be one of the important heavy metaissions sources. Zinc, copper and lead are dfrie most common
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heavy metals emitted by vehicle traffic, totalingeast 90% from the total emitted quantity [10pn® previous studies
indicate that cadmium concerned one of heavy npettilitant it is associated with motor traffic ancdyrbe released by
tyre wear [11]. [12] stated that heavy metals dffen plants through their action, disturb plant abefism,

affecting respiration, photosynthesis, stomata oyeand plant growing. In addition to their dangese@ffects on human

health, including effects upon the central nerveystem, developmental delay in children, and cancer

Protective cultivation is the technique of proviglifavorable environment condition to the plantslyRouse is
protective environment the crops can be cultivasedcessfully throughout the year, getting high potidity with
excellent quality, more over it is easy to protit crops against extreme climatic conditions amitdence of pests and
disease, often with earlier maturity, to increageldy improve quality, enhance the stability of guation, and make
commodities available when there is no outdoor petidn. [13] reported that the protected cultivataff vegetable crops
suitable for domestic and export purposes couldabmore efficient alternative for land use and othesources.
The aim of this investigation to determine the effef humic acid and protected environment and yeagtals content in

iceberg lettuce grown in open field and under pidsbuse conditions.
MATERIALS AND METHODS

The present study was carried out in the Vegetabkearch Farm, Horticultural Department, Agricdt&aculty,
University of Dohuk, during the period from Septami®2012 to March, 2013 on the Zakho highway. lcghettuce seeds
planed in the plots fertilized with petmose if"1September. In 2DNovember Seedless were cultured in the pots were
filled with sand and sheep manure (2:1) with 1seegler pot diameter 22 cm. pots which placed in ltmation in the

open field (location1) and other inside the plabtase (location 2) on the Zakho highway.

Organic fertilizers (potassium humate) with difiereoncentrations (0, 0.5, 1, 1.5, 2 and 2.5)"ghly foliar
spraying were used for plants present in both ionat Spraying was done three times within two \sdatervals, starting
from seedless 10 cm. The plants in the plastic élausre harvested in"March, while in open field were harvested in
28" March, Leaves chlorophyll content %, fresh weightvegetativegrowth, dry weight of vegetativgrowth, number of
wrapped leaves and some other vegetative charauoasured, then dried in oven ai7€r 24 hours, dry matter weights
measured. The dried samples were ground into timalgr then stored. Dry samples were digested wiBQ4 and HO,,
the final solution filtered and mineral (lead (Ptadmium (Cd) and cupper (Cu)) were measured g ubmic absorption
spectrophotometer (AAS) (PYEUNICOM Model SP9). lesaehlorophyll content % was determined by Chloytipkleter,
model spad 502 manufactured by "Minolla compangadaRandomized Complete Block Design (RCBD) wasdusr
statistical analyses in this experiment. Each mneat was arranged in three replications under diplshand plastic house

conditions. Data were analyzed by using SAS prodtdin
RESULTS AND DISCUSSIONS

» Effect of different locations and concentrations lafmic acid and their combination on some vegetativ

characters of iceberg lettuce

Data presented in the Table (1) indicate that theraphyll content increase in leaves plants celium plastic
house compared with plants cultured in open fieldmic acid at 1.5 g.t was obtained best chlorophyll content in leaves

plants. While interaction between them was notaeosignificant increase in chlorophyll content. fiehés significant
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increased in vegetative characters in plants adtwnder protected cultivation (location 2) compangth those cultured
in location 1. The best weights for plants in lo@mat2 fresh weight of vegetative, dry weight of e&gjive, head weight,
fresh weight of roots and dry weight of roots restho (198.61 g, 19.06g, 145.56g, 17.56g and 3.BSgpectively as
compared with location 1. At all concentrationshafnic acid the highest result was obtained whentplapraying with a
concentration at 0.5 g, fresh weight of vegetative (208.33g), dry weighvegetative (21.41g), head weight (156.67g),
fresh weight of roots (21.90g), dry weight of ro¢824g) as compared with the other humic acidtitneats. The same
table indicates clearly that the interaction betwkeeations and spraying humic acid, at concemma.5 g.L* in location

2 gave the maximum vegetative weights, while drygiveof roots was observed 2 @.lof humic acid as compared with
rest combinations.

Table 1: Effect of Different Locations and Concentations of Humic Acid and Their
Interaction on Some Vegetative Characters of IceberLettuce

Characters Locations alllI e Acid/g.L‘1
0 0.5 1 1.5 2 2.5 Location Effect
. 23.43 | 29.07 | 28.93 | 35.63 | 30.13 | 25.77 28.83
Location 1
a a a a a a a
Chlorophyll . 36.03 | 29.27 | 33.57 | 32.03 | 33.13 | 32.30 32.72
Location 2
content % A a a a a a a
Humic acid| 29.73 | 29.17 | 31.25 | 33.83 | 31.63 | 29.03
affect A a a a a a
. 93.33 | 103.33| 100.00| 93.33 | 76.67 | 80.00 91.11
Location 1
C bc bc C C c b
Fresh weight . 276.67| 313.33| 140.00| 137.67| 105.67| 218.33 198.61
: Location 2
of vegetative A a bc bc bc ab a
Humic acid | 185.00| 208.33| 120.00| 115.50| 91.17 | 149.17
affect ab a bc bc c a-c
Location 1 7.08 1256 | 9.31 8.53 7.01 7.13 8.60
d cd cd cd d d b
Dry weight of . 2455 | 30.26 | 13.37 | 12.64 | 14.97 | 18.58 19.06
; Location 2
vegetative ab a cd cd b-d bc a
Humic acid| 15.82 | 21.41 | 11.34 | 10.58 | 10.99 | 12.86
affect ab a b b b b
. 55.00 | 71.67 | 51.67 | 60.00 | 40.00 | 40.00 53.06
Location 1
bc bc bc bc c c b
. . 190.00| 241.67| 81.67 | 70.00 | 56.67 | 233.33 145.56
Head weight | Location 2
ab a bc bc bc a a
Humic acid | 122.50| 156.67| 66.67 | 65.00 | 48.33 | 136.67
affect ab a ab ab b ab
Location 1 7.87 12.03 | 10.03| 8.33 5.57 5.83 8.28
b b b b b b b
Fresh weight . 13.37 | 31.77 | 13.43 | 20.00 | 13.43 | 13.33 17.56
Location 2
of roots b a b ab b b a
Humic acid| 10.62 | 21.90 | 11.73 | 14.17 | 9.50 9.58
affect b a b ab b b
Location 1 1.42 2.89 2.59 1.93 1.06 1.42 1.89
ab ab ab ab b ab b
Dry weight of . 2.89 3.58 3.11 2.65 3.93 3.59 3.29
Location 2
roots ab ab ab ab a ab a
Humic acid| 2.16 3.24 2.85 2.29 2.49 2.51
affect a a a a a a

Mean with the same latter for each faatwt their interaction are not significantly diffet at 0.05 level
according to Duncan multiple range test
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Table (2) reveals the effects of locations andedéfit concentrations of humic acid and their irtiioa on some
characters of iceberg lettuce. It can be noticed tite number of wrapped leaves significantly inseal in the open field
location as compared in the plastic house, alsayimy plants with 0.5 g.E humic acid gave the high number of leaves
which reached to 19.00 leaves/plant. Humic aci@.&tg.L" in the open field location gave the maximum numbkr

wrapped leaves.

The location 1 had significant effect on the numislenon wrapped leaves/plant, the highest leavasen (30.0)
was obtained when spraying plants with 0.5 'gHumic acid, whereas their combinatigave maximam non wrapped

Leaves. Significant increase of head diameter Wasmwed under protected cultivation.

Humic acid at 0.5 g.t gave highest head diameter. 0.5fdf humic acid and plastic house characterized by th
highest head diameter. The results showed thaGStem length was significantly affected by locatamd humic acid.
The maximum stem length (4.05cm) was obtained wilants were cultured in location 2; it did not sheignificant

differences when different humic acid treatmentsevgprayed.

The best stem length indicated (5.63cm) was notimethe interactions between humic acid and locatigdture.
Statistically illustrated there were no significaifferences among tow place on plants stem diamletevever an increase
stem diameter was noticed at 0.5 f.humic acids. The interaction effects also reveaéghificant differences,
and the treatment of humic acid at (0.5taind plastic house gave the highest (11.67cm).

Table 2: Effect of Different Locations and Concentations of Humic Acid and Their
Combination on Some Quality Characters of Iceberg Ettuce

_ Humic Acid/g.L™
Characters Locations :
0 0.5 1 1.5 2 2.5 | Location Effect
. 17.67| 21.00 | 14.67| 17.33 | 13.67| 17.33 16.94
Location 1
ab a ab ab ab ab a
Number of Location 2 11.67| 17.00 | 13.33| 12.00 | 12.33| 12.00 13.06
wrapped Leaves b ab ab b b b b
Humic 14.67| 19.00 | 14.00| 14.67 | 13.00| 14.67
acid affect| ab a ab ab b ab
. 29.33| 30.67 | 31.00| 34.33 | 23.00| 29.67 29.67
Location 1
ab ab ab a bc ab a
Number of non . 28.67| 29.33 | 15.00| 19.00 | 19.67| 18.67 21.72
Location 2
wrapped Leaves ab ab c bc bc bc b
Humicacid | 29.00| 30.00 | 23.00| 26.67 | 21.33| 24.17
affect a a a a a a
Location 1 21.33| 27.33 | 18.83| 23.67 | 15.75| 19.33 21.04
b-c a-d dc a-d d cd b
] Location 2 32.33| 36.00 | 23.33| 28.00 | 20.00| 35.67 29.22
Head diameter a-c a a-d a-d cd ab a
Humic 26.83| 31.67 | 21.08| 25.83 | 17.88]| 27.50
acid affect| ab a b ab b ab
Location 1 1.70 | 1.70 | 2.00 1.67 1.70 | 1.33 1.68
bc bc bc bc bc c b
. 250 | 5.00 | 467 | 2.67 3.83 | 5.63 4.05
Stem length Location2| "o c'| ab | ac | ac | ac | a a
Humic 210 | 3.35 | 3.33| 2.17 2.77 | 3.48
acid affect a a a a a a
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Table 2: Contd.,

Location 1 703 | 6.67 | 7.33| 557 | 583 | 6.33 6.46
b b b b b b a
Stem diameter | Location 2 8.33 | 11.67 | 583 | 8.00 | 4.83 | 6.00 7.44
b a b b b b a
Humic 768 | 9.17 | 6.58 | 6.78 | 5.33 | 6.17
acid affect| ab a b b b b

Mean with the same latter for each factor and tiléraction are not significantly different
at 0.05 level according to Duncan multiple rangs te
» Effect of tow culture locations and different contrations of humic acid and their combination omecelements

in iceberg lettuce leaves

Table (3) shows the effect of protective cultivatend different concentrations of humic acid areirtimteraction
on some elements in leaves iceberg lettuce. Datsepted in this table reveal that a significanteéased irthe content of
Cu in leaves of plants planed in locatib0.62 mg.kg) as compared to the content of cu in plants ptdsethe location
2 (0.9 mg.kg). While different concentrations of humic acid werot notice significant increase on the conter€ofin
plants. Concerning the interaction between humid @nd location, a highest Cu content was noticedocation
1 at 0.5 g.[* humic acid. A significant increase in the amouhPb was observed in lettuce plants cultured iration
1 as compared to the plants in locatidanwhereas the highest Pb content was noticed whesying plants with a
concentration at 1 g:tof humic acid. A maximum amount of Pb (1.48 mg'xwas appeared in plants present in location
1 spraying with a concentration at 0.5 and 1gof humic acid. There are no significant differemaethe content of Cd in
the plants which planed in both locations (Table B)e highest amount of Cd was obtained in plamiseated as
compared with different concentrations of humiadatiocations combination with different concentwas of humic acid
effect on the amount of Cd in plants the highesteot was appeared location 2 at 1"jdf humic acid.

Table 3: Effect of Tow Culture Locations and Diffeent Concentrations of Humic Acid and Their
Combination on Some Elements in Iceberg Lettuce Le®s

Elements/ . Humic Acid/g.L™"
mg.kg” e 0.5 1 1.5 2 2.5 | Location Effect
. 0.86| 0.89 | 0.41| 0.68 0.32 0.59 0.62
Location 1
ab a a-c a-c a-c a-c a
. 0.20| 0.05 | 0.07 | 0.06 0.09 0.06 0.09
Cu Location 2
bc c c c c c b
. 0.53| 047 | 0.24 | 0.37 0.21 0.32
Humic affect
a a a a a a
. 1.07| 1.48 | 1.48 | 0.65 0.23 0.23 0.86
Location 1
ab a a a-c bc bc a
Pb Location 2 0.12| 0.08 | 0.24 | 0.10 0.13 0.07 0.12
c c bc c c c b
. 059| 0.78 | 0.86 | 0.37 0.18 0.15
Humic affect
ab a a ab b b
. 0.23| 0.06 | 0.04 | 0.08 0.06 0.02 0.08
Location 1
ab bc c a-c bc c a
cd Location 2 0.12| 0.08 | 0.24 | 0.10 0.13 0.07 0.12
a-c a-c a a-c a-c a-c a
Humic affect 0.17| 0.07 | 0.14 | 0.09 0.09 0.05
a ab ab ab ab b

Mean with the same latter for each factor amdr timteraction are not significantly different
at 0.05 level according to Duncan multiple ratess
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The most resulti thetable (1 an®) shows that the planning of ice berg lettucelastic house gave best result
as compared with open field. Also shows that spgyiumic acid with a concentration of 0.5 §.taused significant
increased in vegetative growth compared with mdkers treatment. For the interaction between oalfocation and
different concentrations of humic acid, there igeal effect shown in table (1) andble (2) from the interaction between
plastic house 0.5 gthumic acid was significant in its effect. This emtement in the characteristics of the vegetativeviyr of
plants in plastic house may attribute to the pretcultivation protect the plants from adversenalic conditions and to
provide optimum conditions of light, temperaturentidity etc for the best growth. This is in accorda with [15, 16]
who explained that protected cultivation of vegitalrtould be used to improve yield quantity andliguar his might be
due to that the suitable temperature and humidityplant growth inside plastic house as compareth wjien field.
Air temperature inside the polyhouse was distinttigher than that at the outside. Also enhancegoghothesis by
CO2 released by the plants during nighttime is &#lapped inside the greenhouse which is subsequehtn up by the
plants itself during daytime in the presence dfitlid.7].

The reasons behind the positive role of relativenidity reduce evaporation loss from plants whichdleo
optimum utilization of nutrients. It also maintaitgrgidity of cells which is useful in enzyme adtyvleading to a
higher yield [18]. There are many reports by vasioasearchers reported that the plant height, numibbranches of
tomato plant, leaf area expansion rate and leaf iabex were positively favored due to the warnmsirenment inside the
polyhouse [19, 20, 21] in spite of lower amountpbbtosynthetically active radiation. This warmeriaside the plastic
house caused the soil warming than open field [ZBEse results were in accordance with many repainish have
shown that Fruit yield was for Okra crop higheridiesgreenhouse than in the open field due to warthraumid weather
inside greenhouse [23]. [24] who working withctuca sativa during the autumn when showed that the plantsatepted
cultivation had increase in fresh and dry mattezadoliar and number of leaf. [25, 26] stated thddressed significance
of applications of protected cultivation (low plastunnel and high plastic tunnel, etc) in the ®tvarry. Dry matter
production of tomato inside the greenhouse wasn2gigreater than that in the open field crop. ®sdGctuca sativa
under protected cultivation showed that despitdecyeduction, the plants presented higher plantenaivhen compared
with open field [27].

In addition to the effect of plastic house on vagee growth characters also its effect on the meatf lettuce
which caused earliness of 21 days as comparedopih field. The current results were agreement thitise reported by
[28] who stated that high temperature influencespsrto mature earlier. The results indicated thmategted cultivation
caused earliness of 13-20 days when compared ta Gekl. Also [29] have reported that protected tivakion
applications could positively affect earliness,|gjeand fruit quality traits in the strawberry pradion. Data presented in
the same tables it is clearly shown that humic @eidsed increase in vegetative growth charactdss the interaction

between location and humic acid treatments wastaffeplants.

The effect of humic acid and interaction with l@matin increasing growth can be explained that Hbenic acids
were to improve growth, yield production, qualitydaincreased significantly in the accumulation ofkP Ca, Mg, Fe,
Zn and Mn in tissues of some vegetable crops [3Q].have mentioned that activity of humic subsemwas found to be
caused by plant hormone-like material containethénhumic substances. Furthermore, other mechanigiet have been
suggested to account for promotion of plant grobghhumic substances include: enhanced uptake ddliineibns and

increases in cell permeability [32]. [33, 34] peidtout that the effects of humic substances ont glaowth and mineral
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nutrition, underlining, above all positive effeat® seed germination, seedling growth, root inibiati root growth,
shoot development and the uptake of some macref@ample, K, Ca, P) and microelements (for exanipée,Zn, Mn).
The same link was reported by several other autfitdte mechanism of humic acid on stimulating grovstisimilar to
plant growth regulators. The ability of humic aadncreasing plant nutrient uptake is due to hislating property which
makes the nutrients more available to plants aredtduts ability to enhance cell permeability whichturn makes for a
more rapid entry of nutrients into plant cells. Hauncan also reduce the surface tension of waterirer@ase the

effectiveness of nutrients or chemicals.

These results agreement also with [35] and [36] wlkestigated the using of humic substances caarexghthe
growth of roots, shoots and leaves, and encouragiéent absorption by plants. [37] were observeat theatment with
20 and 50 mg! humic acid in lettuce increased characteristigsificantly. Similar result had been stated by [88jo
concluded that humic acid increased head weighdttfce (actuca sativa L. var. longifolia) by increasing the availability
of phosphorus and nitrogen. [39] mentioned that tise of humic acid and chemical fertilizers imp®weutrient
absorption in lettucelL@ctuca sativa). Humic substances also observed on yield inceeaseradish and green bean
seedings [40]. The beneficial effects of the hustibstances on corn and oat seedling were obsenviée studies such as
dry matter yield increases [41]. As appear in #®ults the number of wrapped Leaves and numbesrofumapped Leaves
planning of ice berg lettuce in open field gavehleist number result as compared with plastic holise.may be du to the

high size and weight of plant in the plastic hocaesed decrease in the number of leaves.

It was clear from the results in table (3) ttia different culture locations and different camtcations of humic
acid and their interactions has affect on the amotielements in the plants leaves. Uptake andraatation of elements
by plants may follow paths through the roots aniéhfosurface [42]. [43] observed that the plants able to take up
elements via the leaf surface both via stomatae@aand via the cuticle (ions). [44] illustratedttinorganic elements
penetration in leaves depend on abiotic conditiimsmidity, temperature, inorganic element nature apeciation).
Also investigated by [45] how size of solutes aadhperature affect diffusion in plant cuticle. Thgher temperatures
induced a relative humidity under the protectivdtication due to reduced transpiration in the pctte zone,

which produced a mini-greenhouse effect [46].

Similar result had been stated by [47] who repotied an increase in relative humidity decreasadspiration in
plants. This decrease in the amount of the elemianptastic house plants as compared with plantspen field may
attribute to the increase of in relative humidityplastic house that lead to decreased transpiratjoclosing of stomata.
Thermal conditions protective cultivation increastte concentration of heavy metals, mainly Zn and [@8].
In additionally that humic acids promote plantwgtio and increase of yield, but its leads to redofceome heave metals

damages as showed in data present in Table (3).

Many studies and reviews on the ability of humi@ao affect plant micronutrient uptake due to thability to
complex metals under different environmental caad#& have been published [49]. Humic acid wouldelspected to
reduce cadmium’s bioavailability, and indeed mogiegiments run in the presence of humic acid shoeh s decrease
[50]. [51] stated that theumic acid applied in the media led to a decrelasertetal adsorption by plant and can be used to

reduce the availability and mobility of heavy mstal the soils, too.

Impact Factor(JCC): 1.4507- This article can be downloaded fromwww.impactjournals.us




[ 116

Ameena Mohammed Hasan|

REFERENCES

1.

10.

11.

12.

13.

14.

15.

AL- Niemi, S. N. A. (1999). Fertilizers and soil rfility Dar- AL- kutub publication. Mosul Univ. I
(in Arabic).

Hafez, M. Majda (2003). Effect of some sources itfogen fertilizer and concentration of humic acid the
productivity of squash plant. Egypt. J. Appl. Sk9(10) 293-309.

AL-Desuki, M. (2004). Response of onion plants tomiic acid and mineral fertilizers application.
Annals of Agric. Sc., Moshtohor, 42(4): 1964-1995.

7- 33- 36- Nardi S., D. Pizzeghello, A. Muscolo aAd Vianello (2002). Physiological effects of humic
substances on higher plants. Soil Biology and Biodistry, 34, 1527-1536.

34- Eyheraguibel, B., J. Silvestre and P. Mora@D@. Effects of humic substances derived from oigavaste

enhancement on the growth and mineral nutritiomaize. Bioresource Technology, 99(10): 4206-4212.

32- 49- Chen, Y. and T. Aviad (1990). Effect of HarBubstances on Plant Growth. In: Humic Substaites
Soil and Crop Sciences: Selected Readings, EdMaecarthy, Am. Soc. of Agron. and Soil Sci. Soc.Aaf.,
Madison, Wisconsin, pp: 161-186.

Martinez, M.T., C. Romers and J. M. Gavilen. (198B}eractions fosboraides hamicos. A. Findidad X1.
61-62.

Demirayak, A., H. G. Kutbay, D. Kylyc, A. Bilgin @nR. Huseyinova (2011). Heavy Metal Accumulation in
Some Natural and Exotic Plants in Samsun City. &kaD (79): 1-11.

Popescu, C.G. (2011). Relation between vehicldicrahd heavy metals content from the particulaggttens.
Romanian Reports in Physics, Vol. 63, No. 2, P—4B8P.

41- Celik, H., A.V. Katkat, B. B. A. k and M. A. Tan (2008). Effects of Soil Application of Humus on
Dry Weight and Mineral Nutrients Uptake of Maizeden Calcareous Soil Conditions. Archives of Agroyom
and Soil Science, 54(6): 605-614.

Smical, A, V. Hotea, V. Oros, J. Juhasz and E. f@08). Studies on transfer and bioaccumulatiohezvy
metals from soil into lettuce. Environmental Engirieg and Management Journal September/Octobery Vol
No.5, 609-615.

Sanwal, S.K., K. K. Patel and D. S. Yadav (2004ggstable production under protected conditions in
NEH region: Problems and prospects. Indian Soc. $eg 3:120-129.

SAS (2001). SAS/STAT 'User's Guide for Personal fater. Release 6.12. SAS Institute Inc, Cary, NGA.

Singh, N., S. K. Diwari and Paljor (1999). Ladakteil Sabjion Kei Sanrakshi Kheti. Regional Research
Laboratory of DRDO, Leh. Pub. D.R.D.O., Leh. PUbBRID.O. A.P.O. P. 56.

Ganesan, M. (2004). Effect of poly-greenhouse omntpl microclimate and fruit yield of tomato.
IE (1).J.-AG 80:12-16.

Index Copernicus Value: 3.0 - Articles can be sernb editor@impactjournals.us




| Organic Production of Urban Grown Lettuce and its Rotection from Heavy Metals 117 |

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Mishra, G. P., N. Singh, H. Kumar, and S. B. Sig010). Defence Science Protected Cultivation food-and
Nutritional Security at Ladakh. Journal, Vol. 619.\2, pp. 219-225.

Reddy, M. T., S. Ismail and Y. N. Reddy (1999). &hand allelopathic effects of ber on growth, paiiity and
quality of radish (Raphanus sativus L.) under pidtuce. South Indian Horticult. 47:77-80.

Duhr, E. and A. Dubas (1990). Effect shading thkweith plastic film on the dynamics of plant despiment and
yield of maize sown on different dates. Prce Kungjuk Rolnicsy Ch-I-Kamiji-lesnych, 69, pp: 9-18.

Miah, M. M. (2001). Performance of five winter végeles under different light conditions for Agroésty
systems. M. S. Thesis, BSMRAU, Gazipur, Bangladesh.

Pandey, V. K., S. K. Dwivedi, A. Pandey, and H. &arma (2004). Low cost polyhouse technology for
vegetable cultivation in Chhattisgarh Region. Plarathives, 4 (2), pp: 295-301.

Montero, J. J. and A. Anton (2003). Greenhouseatttaristics and microclimatic conditions. Acta Hautturae
(ISHS), 614, pp: 323-333.

Nimje, P. M. and M. Shyam (1993). Effect of Plas@reenhouse on Plant Microclimate and Vegetable
Production. Farming Systems, 9: 13-19.

Randin, B., C. Reisser Junior, R. Matzenauer anBdtfgamaschi (1999). Growth of lettuce cultivaraducted
in cultivation protected and open Field. Rev. HBras., 22(2): 178-181.

Gulsoy, E. (2003). Adaptation of some strawberryeais grown under different tunnels in Van ecotadi
conditions. M.Sc. thesis. Deptt of Horticulture,2tmcu Yil Univ., Van, Turkey.

Yilmaz, H., Z. Kocakaya, E. Gulsoy and F. Gulsed(3). Proc. Turk 4th National Horticultural Conges
4:234-235.

Goto, R., M.M. Echer, V.F. Guimaraes, A.G. Carndivnior, R. B. F. Branco and J.D. Rodrigues (20G0®wth
and production of thrre lettuce cultivars undertected and open filed conditions. Rev. Hort. Brag(2): 1-4.

Awal, M. A., T. Ikeda and R. Itoh (2003). The effeaf soil temperature on source-sink economy innpea

(Arachis hypogaea). Environmental and ExperimeBtaany, 50 (1), pp: 41-50.

Gecer, M. K. (2009). Determination of productiompahilities of strawberry runner plants and thetitfryield

characteristics in Van ecological conditions. Pht@sis. Deptt of Horticulture, YuzuncuYil Univ, WaTurkey.

David, P. P., P. V. Nelson and D.C. Sanders (1984). humic acid improves growth of tomato seedling
solution culture:. J. Plant nutrition, 17: 173-184.

Donnell, R. W. (1973). The auxin-like effects of rhic preparations from leonardite. Soil Sci.116 (2):
106-112.Freeman, P.S. (1970). The Use of Lignited&ets as Plant Growth Stimulants. U.S. Bureau ofels]
Grand Forks, ND. USA.

Impact Factor(JCC): 1.4507- This article can be downloaded fromwww.impactjournals.us




[ 118

Ameena Mohammed Hasan|

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Varanini, Z. and R. Pinton (2001) Direct versusiniect effects of soil humic substances on plantgnoand
nutrition. In: Pinton R., Varanini Z. and NannipigP. (eds) The rhizosphere, pp. 141-158. New York,
USA: Marcel Dekker.

Shahmaleki, K., S. Peyvast, Q. Olfati and J. (2036)rnal of Horticultural Sciences., 24(2): 14815

39- Cimrin, M. K. And I. Yilmaz (2005). Acta Agriturae Scandinavica, Section B- Plant Soil Scignce.
55: 58-63.

Russo, R. O. and G. P. Berlyn (1992). Vitamin humligal root biostimulant increases yield of greerarn
Horticultural Science, 27(7): 847.

Sawidis, T., M. K. Chettri, A. Papaionnou, G. Zathdis and J. Stratis (2001). A study of metalrdisttion from

lignite fuels using trees as biological monitorso®x. Environ. Safe, 48: 27-35.
Marschner, H. (1995Mineral nutrition of higher plants. Academic prek&BN 0-12-473542-8.

Schénherr, j. and M. luber (2001). Cuticular pesidn of potassium salts: effects of humidity, asicand
temperttur. Plant Soil. 236, 117-122.

Baur, P., A. Buchholz and J. Schénherr (1997).U3ifin in plant cuticles as affected by temperatune size of

organic solutes: similarity and diversity amongaes. Plant, Cell and Environment 20, 982-994.

Wurr, D. C. E. and J. R. Fellow$998). Leaf production and curd initiation of wantcauliflower in response to
temperature. J. Hortic. Sci. Biotechnol., 73, 69%-6

Gislergd, H. R., A. R. Selmer-Olsen and L. M. Magen (1987). The effect of air humidity on nutriaptake of
some greenhouse plants. Plant & Soil 102:193-196.

Moreno, D. A., G. Vidllora, J. H. Ndez, N. S. CHatand L. Romerd2002). Accumulation of Zn, Cd, Cu, and
Pb in Chinese Cabbage As Influenced by Climaticdt@ns under Protected Cultivation. J. Agric. Fadldem.,
50, 1964-1969.

Campbell, P. G. C. (1995). Interactions betweenetraetals and aquatic organisms: a critique offrie-ion
activity model. pp: 45-102. (Tessier A. & TurnerRD.eds.) In: Metal Speciation and Bioavailability Aquatic
Systems. JohnWiley & Sons, New York.

Haghighi, M., M. Kafi, P. Fang and L. Gui-Xiao (201 Humic Acid Decreased Hazardous of Cadmium Tityic
on Lettuce (Lactuca sativa L.). v.72, 2010, Citatioformation: Vegetable Crops Research Bulletinluvhe 72,
Issue, Pages 49-61, ISSN (Online) 1898-7761, IF8Mt]j 1506-9427, DOI10.2478/v10032-010-0005-z

Index Copernicus Value: 3.0 - Articles can be sernb editor@impactjournals.us




