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ABSTRACT

Use of greenhouse cultures accompanied by newitpgdssuch as soilless or hydroponic culture onahe hand
improves suitable control of plants nutrition and the other hand it has created a great progresgreaenhouse
productions. In order to greenhouse tomato cultishiHamra was cultured in a hydroponic system affelce of
micronutrients different levels was studied o ite experiment design was as randomized completé klith five
treatments and four replications. Experimental treants were included: Lack of micronutrients apgiien, Full
application of sulfate manganese (4.06 mgMyll application of sulfate zinc (4.42 mg/lit), 508alfate manganese
(2.03 mgl/lit) + 50% sulfate zinc (2.21 mg/lit) aRdll application of sulfate manganese + Full applion of sulfate
zinc. The results showed that the highest fresh yireld, fruit dry matter percentage and conteftvn and Zn in
fruit obtained from full application Mn, Zn and MnZn. However micronutrients different levels haghgicantly
effect on content of nitrogen, but they haven'hiigantly effect on fruit size of tomato.
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INTRODUCTION

Agriculture has been essential for sustaining éifel we are constantly improving technology to iasee food
production. There have been agricultural technolagl concerning issues but the invention of neght®logy is
not necessarily a threat to the environment. Modsgriculture has made a significant impact on emrirental
enhancement. The demand for food has been incgesimughout the world in direct correlation to h@pulation
increasing. Technological advances in food produnctiave been abundant all over the world to mirenttzs
matter. Different methods of farming have strayednt the traditional system of soil based farmingewN
techniques of farming have been developed throughomtrolled environment. This particular method
hydroponics, which eliminates from the pest an@ake infested soil-based cultivation. This optieggbroach for
plant production is providing a controlled envircgm for plants to be maintained in a carefully nggathsystem.
The origins of soilless culture go back at leaghi® 17th century when, in 1666, Boyle attemptedrtow plants in
“vials containing nothing but water”, and reportiddt one species (spearmiaphanza aquatigasurvived for
nine months. However, it was not until the 19thtagnthat Liebig (1803-73) and Knop and Sachs (adoi859)
initiated the systematic study of plant nutritiafj. [Hydroponics may be defined as “any method ofrgng plants
without the use of soil as a rooting medium, whilcholves supply of all inorganic nutrients exclusi via the
irrigation water”. This is achieved by the suppfyamutrient solution i.e. water containing dissolved fertilizers at
proper concentrations, in place of raw irrigatioater. There are several advantatgesydroponic culture. Some of
the problems associated with conventional soilucalisuch as poor soil structure, poor drainageremmduniform

texture, as well as weeds and soil-borne pathogerseliminated. In automated hydroponic cultumene of the

5409

S

Scholars Research Library



Hamid Nouri et al Annals of Biological Research, 2012, 3 (11):5409-5412

watering and fertilizer additions can be computtizreducing labor input. In soilless culture, edkential plant
nutrients should be supplied via the nutrient sofytwith the exception of carbon, which is takenftom the air as
carbon dioxide. To prepare nutrient solutions cimimig all the essential nutrients, inorganic fézéts are used to
provide most of them. Iron forms an exception tis ttole, since it is added in chelated form, to riaye its
availability for the plants [13]. In most casesg tlertilizers used to prepare nutrient solutions kighly soluble
inorganic salts. Tomatd ycopersicon esculentumill) production is one of the most important vedges crops
grown in Iran, and has the potential for increageztiuction because of its high demand [9&5]. Toniatgrown
under various environments and management in lragrown in gardens, Urban and Peri-urban Adtioe, and
under controlled environments. Harsh environmemtnost parts of Iran necessitate the need to goowatoes in
controlled environments. With due attention to imipoce of tomato culture in region and necessityusifig
agriculture modern systems for reaching to highdyiaim of this research is study of some quarditg quality
characteristics of tomato in hydroponic cultureditan.

MATERIALSAND METHODS

This experiment was done in the greenhouse. Tisareh was performed in randomized complete bleskgd
with five treatments. Experimental treatments wearentrol (Mn and Zn-free nutrient solution), applion of
manganese equal to full Hoagland’s nutrient sotut{é.06 mg/l), application of zinc equal to full Hoagland’s
nutrient solution (4.42 mg/l), application of MndaZn equal to 50% Hoagland’s nutrient solutio®8mg/| Mn +
2.21 mg/l Zn), and application of Mn and Zn equeafull Hoagland’s nutrient solution (4.06 mg/l Mn4.42 mg/I
Zn). Treatments were studied in four replicationd with two pots for each experimental units. Gremise tomato
seedsl(ycopersicon esculentuMill) (Hamra cultivar) were planted in early of Ap2007 in perlit bed which was
set equal for all treatments. From time of planseegds till germination stage, moisture which weeded for plants
growth was supplied from municipal water. Averadeemperature of greenhouse in the night was 15@rat
centigrade and in day 25+2 degree centigrade anmddity of greenhouse was variable from 65% to 80%.

After germination, process of liquation and treatteewas done. Nutrition liquids according to Hoagldormula
[8]. were supplied in 100 liter gallons and it wggen to plants by pomp and drop irrigation sys{@able 1).

Table 1. Nutrient elements content in nutrient solution of tomato (Hogland solution)

Basic solution Chemical formula amount unit
Calcium Nitrate Ca(NQy),.4H,0 1181  g¢/100lit water
Potassium Nitrate KNO; 505.5 g/100lit water
Ammonium dehydrogenase phosphate NH4(H,POy) 115.0  ¢/100lit water
Magnesium Sulfate MgSQ, 7H,0O 439 g/100lit water
Boric Acid H3BO; 2.86 g/lit
Manganous Chloride MnCl,. 4H,0 1.81 g/lit
Zinc Sulfate ZnSQ. 7 HO 0.22 g/lit
Cupric Sulfate CusQ. 5H,0 0.08 g/lit
Molybdic acid H.Mo0O,. H,0O 0.02 g/lit
Chelated Iron 2 milt/lit

Factors which were measured in this experiment wetaded:

(1) Yield of the fresh fruits (g/plant), (2) per¢age of dry matter of fruit, (3) Size or diametérttwe fruit and (4)
content of nitrogen, manganese and zinc in fruhjctv nitrogen was measured by Kejeldal method [B2id
manganese and zinc was determined via dry ashitigpogh@nd combination with chloridric acid (HCI),cafor this
work was used from atomic absorption machine, moti@BCAventa, ver.1.31.

Finally, data were analyzed using SAS software;maamparison was done using Duncan Multiple Conspariat
5% probability level.

RESULTSAND DISCUSSION

Yield of fresh fruit

The results of variance analysis showed that usfreinc and manganese had a significant affechbyprobability
level of 5% on fresh fruits (Table 2). The high#sit yield was belong to full consumption of mangae sulfate
with zinc sulfate and the lowest one belongedéattnent of lack of application of zinc and mangan@sable 3).

Probability increase in tolerance of tomato on dtduby nutrition of zinc and manganese, and ina@éagsate of
photosynthesis by reason of usage of manganede ledrease of fresh fruit yield of tomato [11&14]he results
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of experiments of other researchers showed thatyusi micronutrients elements led to increase @ldypf pepper
and tomato [6]. The results similar to this resharas reported on crops by [1,2&12].

Table 2. Variance analysis of nitrogen, protein and sulphur content in seed

Fresh fruit yield  Dry matter fruit Diameter fruit ifkbgen content Manganese content  Zinc content

SOV df
Mean Square
Replication 3 0.I* 0.011™ 0.073™ 0.39"™ 15.74™ 8.05™
Treatment 4 30.73* 2.01* 17.06 21.94* 1059.46* 741.18*
Error 12 141 0.057 1.26 10.06 74.92 50.19
Ccv - 8.42 11.75 10.93 10.26 16.73 20.06

*, ** significant at the 5% and 1% levels of probldy respectively and n.s (non-significant)

Dry matter of fruit

Effect of zinc and manganese treatments was signifion dry matter of (P< 5%) (Table 2). The resuwf
experiment showed that dry matter of fruit will inase by application of zinc and manganese. Acegriti table 3,
with increase in amount of manganese element inemitsolution, amount of dry matter of fruit inesed, so that
the highest percentage of dry matter of fruit atedi from full consumption of manganese (equal toafitmount of
Hoagland solution) and full consumption of manganesd zinc. On the other hand with decreasing oowotethese
elements in solution has decreased from percemhdey matter of fruit, so that the lowest amouhtdoy matter
percentage was achieved from treatment of witheataf zinc and manganese.

With due attention to role of manganese in incregasif chlorophyll content in plant green organg] #tren increase
in rate of photosynthesis and producing hydrocararaterials; decrease of manganese concentratiowitrient
solution lead to decrease of production of hydrooaic materials and consequently decrease of dtiemaf fruits.
Other researchers reported that shortage of masganetomato lead to decrease of rate of photosgithand
consequently decrease of dry matter of fruit [3].

Diameter (size) of fruit
Manganese and zinc elements had no any effeczero§ifruit (Table 2). Generally this part from lgi€diameter or
size of fruit) has stability so much and thesettneats can't be effective on these factors [10].

Content of nitrogen in fruit

Treatments of zinc and manganese had significdttedbn content of nitrogen in fruit (P<5%) (Tal@e The most
content of nitrogen in fruit obtained from full carmption zinc and also full consumption of zinchwibanganese.
On the other hand with decrease of zinc conceatratin nutrient solution, from nitrogen contentfinit was
decreased. In treatment of without application imic zand manganese, the lowest nitrogen contentuit &s
achieved (Table 3).

Increase of nitrogen content in condition of congtiam of zinc sulfate can be by reason of indieféct of zinc on
increase of nitrogen absorption. Since zinc is @helements that have important role in plant gi&oe metabolism,
so deficit of it can lead to disorder in nitrogewguction [9&5].

Table 3. Mean comparison of experimental treatmentson yield and nutrient elements content in tomato

Hoagland’s nutrient solution

Treatments Freash fruit yield Dry matter of Diameter of Nitrogen Mn content  Zn content

(g/plant) fruit (%) fruit (mm) content (%) (mg/g) (mg/g)

control (Mn and Zn-free nutrient 79 4 52¢ 51.6a 42d 200.8 ¢ 45.4.¢

solution)

application of manganese equal to full

Hoagland’s nutrient solution 3106/3 ¢ 6.9 a 53.8a 49c 2511a 47.8 bc

application  of zinc equal to full 599, 7 ¢ 53¢ 55.1a 73a 209.7 ¢ 63.4a

Hoagland’s nutrient solution

A o

application of Mn and Zn equal to 50% 54, g, 59b 554 a 6.1b 230.4b 51.9b

Hoagland’s nutrient solution

application of Mn and Zn equal to full 35214 a 6.1b 56.3a 6.9a 246.2 a 50.2 a

Mean followed by similar letters in each columre apt significantly different at the 5% level obpability

Content of Mn and Zn in fruit

Effect of zinc and manganese treatments was signifion content of Zn and Mn (P< 5%) (Table 2). Tighest
content of Zn and Mn in fruit obtained from full m@umption of every one from these elements, butatassrbed
significant different between these treatment wigatment of complete consumption zinc + mangafieable 3).
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With consumption of manganese sulfate and zinaguffertilizers, content of these elements in finiteased. [7]
in an experiment on tomato reported the resultdasiro this research.

CONCLUSION

The results of this research shown that, Zn andclim lead to increase of quantitative yield of tamand this
preference can be related to role of Mn elemeimiéreasing of chlorophyll concentration in greegaos of plants
[11], and consequently increasing amount of phattigsis and finally increase of percentage of dayten of fruit.
Moreover application of different levels of Mn add and specially Zn lead to increase of nitrogemteot in fruit.
This increase can be by reason of indirect efféaire on increase of nitrogen absorption [14]. #Be other hand
maximum content of Zn and Mn in fruit was achie¥emm complete consumption of each one from thenelpn
and with together. This subject can be becausexdlbsorption of these elements in nutrient sotubip tomato.

In the end, according to results of experiment s@ggested with increasing Mn and Zn concentrationutrient
solution of tomato, Hamra cultivar, to concentrataf more than Hugland's solution, increase of tjtative yield
and concentration of some elements (N, Mn and Ziffuit was achieved.
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