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NUTRITION STATUS OF GREENHOUSE TOMATO

GROWN IN INERT MEDIA. Part II. MICROELEMENTS

Piotr Chohura, Andrzej Komosa

Abstract. The effect of inert media and fertilization levels on nutrition status of green

house tomato cv. ‘Maeva F1’ was investigated. Mean microelement content was:

118.5 mg Fe, 51.7 mg Zn, 269.0 mg Mn and 11.43 mg Cu kg-1 of dry mass of the index

parts of the tomato (9–10 leaf form the top). No significant effect of rockwool, expanded

clay and polyurethane foam on microelement contents was found in the index parts of the

greenhouse tomato, except for zinc whose content was significantly higher in the leaves of

the plants grown in rockwool and polyurethane foam than in expanded clay. Fertilization

levels did not affect significantly the content of iron, manganese and copper in the index

parts, except for zinc whose content lowered at higher fertilization level. High tolerance

of the tomato plants to zinc and manganese content in feeding solutions was indicated. No

phytotoxicity of zinc nor manganese was found at the content of 2.01 mg Zn and 1.78 mg

Mn dm-3 of water or feeding solution.

Key words: inert media, soilless culture, fertigation, tomato

INTRODUCTION

For growing plants in inert media the microelement contents in feeding solution is

a very important. Particularly significant role plays iron which is used mostly in chelate

form preventing fixation and ensuring iron availability in the wide range of pH [Wress-

mann 1996, Komosa and Roszyk 2000, Komosa et al. 2001]. Recommendations con-

cerning the content of this nutrient in feeding solution given by various researchers are

divergent, e.g. Vogt [1993] gives 0.8 mg Fe, Adams [1994] 1.0–1.2 mg Fe and Wysoc-

ka-Owczarek [1998] 0.8–4.0 mg Fe dm
-3

of the nutrient solution.

Manganese content, according to the majority of authors, should be 0.5–1.0 mg

Mn dm
-3

. Le-Bot et al. [1990] stated that phytotoxicity of manganese appeared after

exceeding 2.75 mg Mn dm
-3

of the nutrient solution. Recommendations by different

authors concerning copper content in the feeding solution are similar. Most writers

gives the concentrations within the range of 0.02–0.04 mg Cu dm
-3

of the nutrient solu-

tion.
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For boron Wysocka-Owczarek [1998] and Vogt [1993] recommend 0.3 mg B dm
-3

of

the nutrient solution while Adams indicates higher content: 0.4–0.5 mg B dm
-3

. Zinc

concentration according to Adams [1994] should be 0.4–1.0 mg Zn dm
-3

while accor-

ding to Vogt [1993] and Wysocka-Owczarek [1998] this level should be – 0.3 mg

Zn dm
-3

of the nutrient solution.

There are great differences in recommendations concerning the content of molybde-

num: Vogt [1993] suggests 0.13 mg Mo, Adams [1994] 0.05–0.1 mg and Wysocka-

Owczarek [1998] 0.05 mg Mo dm
-3

of the nutrient solution.

The main aim of this work was to determine the effect of different fertilization levels

and kind of inert media on the micronutrients nutrition status of greenhouse tomato

cv. ‘Maeva F1’.

MATERIAL AND METHODS

The study was carried out in 1998–1999 in the greenhouse of the Agricultural Expe-

rimental Station “Piasów”, Department of Horticulture, Agricultural University in Wro-

cław, with the greenhouse tomato cv. ‘Maeva F1’ grown in rockwool, polyurethane

foam (Inert) and expanded clay (granulation 4–8 mm). Two fertilization levels were

used in the fertigation system – level I (standard solution) and level II: solution conta-

ining macro and microelements contents increased by 20%. The standard composition

of nutrient solution (I level) and components for fertigation well water were given in the

first part of this work [Chodara and Komosa 2003]. The nutrient solution composition

took into account the nutrient contents in water. Detailed description of the materials and

research methods is given in the first part of this work [Chohura and Komosa 2003].

RESULTS

Mean iron content in the tomato cv. ‘Maeva F1’ plants was 118.5 mg Fe kg
-1

of the

index parts dry mass (9–10 leaf from the top) (tab. 1). The highest content – 161.9 mg

Fe kg
-1

– was found in the plants grown in rockwool at the first fertilization level. No

significant differences between fertilization levels were found, however, higher mean

iron content (120.4 mg Fe kg
-1

) was at the first level. The media did not affect signifi-

cantly iron content in the leaves. Significantly higher content was observed in 1998 than

in 1999.

The highest mean zinc content – 83.5 mg Zn kg
-1

in the index parts of ‘Maeva’ cul-

tivar had the plants grown in polyurethane foam at the first fertilization level (tab. 2). In

spite of the fact that no zinc was added to the feeding solutions, statistically significant

differences in the content of this nutrient in the leaves was noted. Significantly higher

content (58.3 mg Zn kg
-1

) appeared in the plants at the first fertilization level. Also

a significant effect of the media on zinc content appeared; significantly lower mean

content – 46.0 mg Zn kg
-1

– was found in the plants grown in expanded clay, whereas

the mean values from rockwool (53.2 mg Zn kg
-1

) and polyurethane foam (56.1 mg

Zn kg
-1

) did not differ significantly.
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High content of manganese in feeding solutions – as a result of its high content in water

– was reflected in the high content of this nutrient in the index plant parts. Mean man-

ganese content in the index parts of the tomato cv. ‘Maeva’ was 269.0 mg Mn kg
-1

, the

highest content – 296.6 mg Mn kg
-1

was in the plants grown in polyurethane foam at the

first fertilization level (tab. 3). The media did not affect significantly manganese content

in the leaves. The highest mean content was indicated in the leaves of the plants grown

in polyurethane foam – 281.3 ppm Mn kg
-1

. Fertilization levels and years of cultivation

also did not affect significantly manganese nutrition of the plants.

The highest copper content – 13.84 mg Cu kg
-1

– was in the index parts of the tomato

cv. ‘Maeva’ plants grown in rockwool at the second fertilization level (tab. 4). Fertiliza-

tion levels and root media did not affect the copper leaves content significantly. Mean

copper content was the highest in the plants grown in rockwool – 11.97 mg Cu, lower in

polyurethane foam and expanded clay – 11.33 and 10.97 mg Cu kg
-1

, respectively. In

1998 the plants contained significantly more copper – 13.27 mg Cu, than in 1999 –

9.60 mg Cu kg
-1

dry mass of the index plant parts.

DISCUSSION

According to Atherton and Rudish [1986] recommended iron content should be over

60.0 mg Fe·kg
-1

of leaves dry mass. Authors’ own investigations indicated considerably

higher content: on average 118.5 mg Fe kg
-1

in dry mass of the index parts. Even higher

content: 127.8–161.1 mg Fe kg
-1

were noted by Komosa et al. [2001].

In spite of the fact that in the feeding solutions zinc content was not differentiated

due to its high content in the water amounting to 2.01 mg Zn dm
-3

, significant differen-

ces in nutrition status for this microelement were noted. Significantly higher zinc con-

tent was in the plants grown at the first fertilization level (58.3 mg Zn kg
-1

) than at the

second one (45.3 mg Zn kg
-1

). Mean zinc content was 51.7 mg Zn kg
-1

of the index parts

dry mass and was within the range of 25.0–250.0 mg Zn kg
-1

leaves dry mass given by

Atherton and Rudish [1986].

Also manganese was not added to the solutions due to its high content in the water –

1.78 mg Mn dm
-3

. However, no differences in its content in the index parts were found.

Mean content – 269.0 mg Mn kg
-1

– was similar to given by Bergman [1992] and was

included in the range recommended by Atherton and Rudish [1986] which was

25.0–1000.0 mg Mn kg
-1

. Despite high content of manganese in the nutrient solutions

no symptoms of its phytotoxicity on the leaves were noted. These symptoms were obse-

rved by Le Bot et al. [1990]. These authors indicate the Mg:Mn ratio stating that ma-

gnesium may limit toxic activity of manganese.

Mean copper content – 11.43 mg Cu kg
-1

dry mass of the index parts – was in the

range given by Atherton and Rudish [1986]. This authors recommended levels more

than 4.00 mg Cu kg
-1

dry mass of leaves. However, there is no data concerning the

upper acceptable copper content in the leaves.
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CONCLUSIONS

1. No significant effect of the studied root media – rockwool, expanded clay and

polyurethane foam – on iron, manganese and copper contents in the index parts (9–10

leaf from the top) of greenhouse tomato cv. ‘Maeva F1’ was found. Only zinc content

was significantly higher in the plants grown in rockwool and polyurethane foam than in

expanded clay.

2. Fertilization levels did not affect significantly iron, manganese and copper content

in the index parts of the greenhouse tomato. However, they caused significant differen-

tiation in zinc content which lowered at higher fertilization level.

3. Mean content of the studied microelements in greenhouse tomato cv. ‘Maeva F1’

was: 118.5 mg Fe, 51.7 mg Zn, 269.0 mg Mn and 11.43 mg Cu mg kg-1 of dry mass of

the index plant parts (9–10 leaf from the top).

4. High tolerance of tomato cv. ‘Maeva F1’ to zinc and manganese contents in water

or feeding solution was indicated. No phytotoxicity of zinc and manganese was found at

the content 2.01 mg Zn and 1.78 mg Mn dm-3 of water or nutrient solution.
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STAN OD�YWIENIA POMIDORA SZKLARNIOWEGO UPRAWIANEGO

W PODŁO�ACH INERTNYCH. CZ. II. MIKROELEMENTY

Streszczenie. Badano wpływ podło�y inertnych oraz poziomów nawo�enia na stan od�y-

wienia pomidora szklarniowego. W cz��ciach wska�nikowych pomidora szklarniowego

odmiany ‘Maeva F1’ (9–10 li�� od wierzchołka) �rednia zawarto�� mikroelementów wy-

nosiła: Fe – 118,5, Zn – 51,7, Mn – 269,0, Cu – 11,43 mg kg-1 s.m. cz��ci wska�niko-

wych. Nie stwierdzono istotnego wpływu wełny mineralnej, keramzytu oraz pianki poli-

uretanowej na zawarto�� mikroelementów w cz��ciach wska�nikowych pomidora szklar-

niowego z wyj�tkiem cynku, którego zawarto�� była istotnie ni�sza w li�ciach ro�lin

uprawianych w keramzycie. Poziomy nawo�enia równie� nie wpływały istotnie na zawar-

to�� mikroskładników w cz��ciach wska�nikowych z wyj�tkiem cynku. Wykazano wyso-

k� tolerancj� pomidora na zawarto�� cynku i manganu w po�ywkach. Nie stwierdzono fi-

totoksyczno�ci cynku przy zawarto�ci 2,01 mg Zn·dm-3 i 1,78 mg Mn·dm-3 wody lub po-

�ywki.

Słowa kluczowe: podło�a inertne, uprawy bezglebowe, fertygacja, pomidor
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