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Abstract. The most popular and efficient growing medium in soilless crop are rockwool 
but researches try to introduce as well other growing media to horticultural practice. 
Nowadays cherry tomato is a widespread typ grown under greenhouse conditions and 
grafting can be a resource let to obtain cultivars with a higher fruit yielding. Two tomato 
cultivars: typical cherry ones as ‘Dasher’ with red skin and ‘Organza‘ with yellow skin 
were grown in the years 2008–2009. Half of the plants were grafted on the stock of 
‘Maxifort ‘.Tomatoes were cultivated on organic media such as coconut fiber slabs, wood 
fiber slabs and rockwool slabs. Grafting increased yielding of cherry tomato in particular 
cultivated on coconut fiber and wood fiber slabs. The grafting plants of ‘Dasher’ cultivar 
produced much more fruit than not grafted ones. The increase of fruit weight as a result of 
grafting was observed in ‘Organza’ cultivar. Grafted plants of ‘Organza’ had significantly 
less fruit with BER than not grafted ones. ‘Dasher’ yielded considerably less than ‘Or-
ganza’. ‘Dasher’ produced the highest yield at the begining of harvest time. The yielding 
of ‘Organza’ was at the same level during the entire harvest time. Early yield of both cul-
tivars was the highest on the wood fibre slabs with grafted plants. The growing media 
used in the experiment – coconut fiber and wood fiber, proved their suitability in tomato 
soilless cultivation. 

Key words: coconut fiber, wood fiber, rockwool, stock 

INTRODUCTION 

Soilless plant cultivations are popular in vegetable crops production because of their 
important advantages [Gäredal and Lundegärdh 1997, Jensen 1999]. The most popular 
and efficient growing medium in soilless crop are rockwool slabs. Problems with rock-
wool slabs utilization after completing the growing cycle stimulate researches to intro-
duce other, more environment friendly, growing media to horticultural practice. Wood 

                                                           
Corresponding author – Adres do korespondencji: Katarzyna Kowalczyk, Department of Vegeta-
ble and Medicinal Plants, Warsaw University of Life Sciences, Nowoursynowska 166, 02-787 
Warszawa, e-mail: katarzyna_kowalczyk@sggw.pl 



62 K. Kowalczyk, J. Gajc-Wolska  

 

_____________________________________________________________________________________________________________________________________________ 
 

Acta Sci. Pol. 

fiber and coconut fiber are especially promising as environment friendly growing sub-
strates [Gruda and Schnitzler 2004, Urrestarazu et al. 2008].  

The application of grafting began towards the end of 1920, initialy to limit the ef-
fects of soil pathogens such as Fusarium oxysporum [Ke and Salveit 1988]. The culti-
vated area of grafted tomato plants has increased in recent years. According to the re-
cent studies, grafting was a useful technique to enhance nutrient uptake, increase yields, 
avoid diseases and improve stress tolerance because of the vigorous root system of 
rootstocks [Lee 1994, Santa-Cruz et al. 2002, Chen et al. 2003, Bletsos 2006, Ahmedi et 
al. 2007, Erismann et al. 2008, Martinez-Rodriguez et al. 2008, Johkan et al. 2009]. He 
et al. [2009] suggest that grafting increases salt tolerance of tomato by the improvement 
of photosynthesis and enhancement of antioxidant enzyme activity. Furthermore, graft-
ing effect on the tomato salinity response depends on the shoot genotype [Santa-Cruz et 
al. 2002]. One of the main objective of grafting is to obtain cultivars with a higher fruit 
production and quality [Lee 1994, Fernandez-Garcia et al. 2002].  

Nowadays cherry and other tomato is a widespread type of table tomato, grown in 
northen Europe mostly under greenhouse conditions. 

The aim of this work was to compare the yielding of cherry tomato cultivars in rela-
tion to growing medium and grafting.  

MATERIAL AND METHODS 

The experiment was carried out at Warsaw University of Life Sciences at the green-
house with controlled microclimate in the 2008 and 2009 year. Two tomato cultivars: 
typical cherry ones as ‘Dasher’ with red skin and ‘Organza‘ with yellow skin were used 
in the study. Half of the plants were grafted on the stock of ‘Maxifort’.  

Tomato seeds were germinated in rokwool plugs. Grafting of one part of plants was 
performed when seedling developed 1–2 leaves using the procedure as it is done in 
horticultural in practice. After the graft was established, grafted and non-grafted seed-
lings were transfered to rokwool pots. When the first truss was visible grafted and non-
grafted plants were transplanted on three different type of growing medium slabs. To-
matoes were cultivated on organic mediums such as coconut fiber slabs (manufacturer: 
Ceres Intern.), wood fiber slabs (Steico S.A.) and rockwool slabs (Grodan BV), com-
monly used as the standard growing medium for tomato. Slabs dimensions in all the 
cases were 100 × 15 × 7.5 cm (length × width × height). The plants were trained on 
a single stem up a string according to the high wire system for long extend growing 
cykle with a mean density of 2.7 plants m-2 over the entire greenhouse. Tomatoes were 
fertigated by a computer controlled drip-irrigation system and fertilized with similar 
rates of macro- and micro-nutrients, according to the levels recommended for tomato. 
The amount of the nutrient supply ranged from 70 to 200 cm3 per plant and was ad-
justed to the plant growth phase, light conditions as well as growing medium. Nutrients 
concentration in the solution, EC (electro-conductivity) and pH were continuously con-
trolled and kept at uniform levels for all experimental objects. The concentration 
of nutrients (in mg.dm-3) was as follows: N-NO3 – 210, P – 60, K – 340, Mg – 50,  
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Ca – 200, Fe – 2, Mn – 0.6, B – 0.3, Cu – 0.15, Zn – 0.3, Mo – 0.05. The experiment 
was established in random design, in three replicates, with 8 plants in each. 

At harvest fruits were collected to determine their yield and quality. Dynamic of to-
mato yielding, marketable, unmarketable, fruit with blossom end rot (BER) and total 
yield were investigated. The number and average weight of fruit were determined, too. 
In the greenhouse, EC, pH of the nutrient solutions in the growing slabs were recorded 
weekly and the volume of the influx nutrient solutions were recorded daily throughout 
all growing period. The EC and pH were measured using a mesurement hand instrument 
DGT-Volmatic.  

Data obtained were subjected to the analysis of variance (ANOVA), and Tukey’s 
HSD test was used to show which values differ significantly at α = 0.05.  

RESULTS AND DISCUSSION 

The mean data of EC and pH of the nutrient solutions in the growing slabs showed 
very close the quality for compared combinations. The level of EC ranged from 
4.19 dS·m-1 for rockwool slabs with grafting plants to 3.55 dS·m-1 for wood fiber slabs 
with no grafting plants (tab. 1). In each combination growing medium and grafted plants 
a litle higher level of EC was observed than in the case of non grafted ones. This value 
of EC should not have a negative influence on tomato yield. Mitchell et al. [1991] re-
ported that the limit of EC which allowed well fertilised plants is within the range from 
1.6 to 3.1 dS·m-1. The threshold of EC above which the yield losses up to 50% accord-
ing to Maas and Hoffman [1977] is 7.6 dS·m-1 and to Li et al. [2001] – 6 dS·m-1. Other 
threshold values and rates of decrease were attributed to different cultivars [Agong et al. 
2003]. An unexpectedly high pH was found in the case of wood fiber slabs both with 
grafted and not grafted plants (tab. 1). The probable reason was the use at the beginning 
of crop cycle (during first month) the monopotassium phosphate to supply phosphorus 
in nutrients solution to irrigate wood fiber slabs instead of phosphoric acid as phos-
phates used for other media. However, no physiological desorders such as characterystic 
symptoms of lack of any minerals elements on plant growing on wood fibre medium 
was observed.  

Tabela 1. EC and pH of the nutrient solutions in the growing slabs (2008–2009) 
Tabela 1. EC i pH roztworu pożywek w matach uprawowych (2008–2009) 

Growing medium 
Podłoże 

Grafting 
Szczepienie 

pH 
EC 

mS.cm-1 

grafted – szczepione 6.59 4.19 Rockwool 
Wełna mineralna not grafted – nieszczepione 6.62 3.92 

grafted – szczepione 6.42 3.87 Coconut fiber 
Włókno kokosowe not grafted – nieszczepione 6.45 3.73 

grafted – szczepione 7.00 3.75 Wood fiber 
Włókno drzewne not grafted – nieszczepione 6.96 3.55 
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The results of the experiment show that the yield of tomato depended on the cultivar 
and were different in the each year of study. Mean total and marketable yield in the year 
2008 and 2009 ‘Dasher’ cultivar was 12.73 kg and 11.92 kg·m-2 and ‘Organza’ 29.91 kg 
and 27.56 kg·m-2 respectively (tab. 2). The year of cultivation affected mean weight and 
the number of fruit in both compared cultivars (tabs. 2 and 3). That is why it can be said 
that better growing conditions for the tomato yielding in central Poland were observed 
in the year 2008 than 2009. It was proved that the productivity of greenhouse tomato is 
strongly influenced by the total radiation upon the crop [de Koning 1994, Cockshull et 
al. 1992].  

The data showed a positive effect of grafting on tomato yielding but significant ef-
fect was observed only with ‘Organza’ cultivar. Furthermore the grafted plants of 
‘Dasher’ produced much more fruit than not grafted ones but their weight was similar. 
However, the response of ‘Organza’ cultivar as scion on the Maxifort rootstok also 
showed a significant increase of tomato fruit weight and in consequence the gain of 
marketable and total yield. Grafted plants of ‘Organza’ had too less fruit with BER than 
not grafted ones (tabs 2 and 3). It can be explained according to Ruiz et al. [1997] who 
claims that a vigorus root system of a rootstok is often capable of absorbing water and 
nutrients more efficiently than scion roots. The main general objective of using root-
stocks is to increase scion growth and development rate, yield and fruit quality [Venema  
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Fig. 1. The dynamics of the cultivar ‘Dasher’yielding in the three periods of harvest time in 
depend on growing medium and grafting (2008–2009) 

Ryc. 1. Dynamika plonowania odmiany ‘Dasher’ w trzech okresach plonowania w zależności od 
podłoża i szczepienia (2008–2009) 
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et al. 2008]. Different rootstocks and scions genotype show variations in responses of 
tomato to stress conditions during the cultivation [Lee 1994, Ruiz et al. 1997, Santa-
Cruz et. al. 2002]. 
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Fig. 2. The dynamics of the cultivar ‘Organza’ yielding in the three periods of harvest time in 
depend on growing medium and grafting (2008–2009) 

Ryc. 2. Dynamika plonowania odmiany ‘Organza’ w trzech okresach plonowania w zależności od 
podłoża i szczepienia (2008–2009) 

 

There were no significant effects of the growing mediums on the mean total yield of 
tomato during the entire year (tabs 2 and 3). However, a higer mean weight of cv. 
‘Dasher’s’ fruit usually was obtained on wood fiber slabs than on others. Marketable 
and total yields of tomato and the number of harvested fruit were the highest in a com-
binations with grafted plants especially on the organic growing mediums. Cultivar Or-
ganza produced the highest weight of marketable fruit from grafted plants growing on 
coconut fiber slabs, but the lowest one from not grafted plants growing on wood fiber 
slabs. ‘Organza’ was characterised by a higher sensitivity than ‘Dasher’ to physiological 
disorders such as BER (tabs 2 and 3). 

Comparing the yielding of the investigated cultivars is presented as a sum of yield-
ings obtained in three periods: at the beginning of yielding (IV, V and VI), at the full of 
yielding (VII and VIII) and in the autumn (IX, X and XI) (figs 1 and 2). The highest 
yielding in the first period ‘Dasher’ cultivar obtained in the combination on wood fibre 
with grafting (5.20 kg·m-2) and on coconut fibre with grafting (5.00 kg·m-2). On the 
other hand, the remaining combinations with the ‘Dasher’ cultivar had lower yielding. 
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Grafted plants of ‘Organza’ cultivar grown on wood fibre also produced the highest 
yield of fruit in the first period (10.59 kg·m-2), however, the differences were not sig-
nificant. The average total yielding of tomato counted from the beginning of yield until 
the end of June amounted to 4.60 kg·m-2 for ‘Dasher’ cultivar and 10.09 kg·m-2 for ‘Or-
ganza’ cultivar, the yield gathered in July until the end of August was 4.41 kg·m-2 and 
10.55 kg·m-2, respectively, while in the autumn months from September to the end of 
November it was respectively 3.42 kg·m-2 i 9.29 kg·m-2. 

CONCLUSIONS 

1. There was observed a positive effect of grafting on tomato yielding. The grafting 
plants of ‘Dasher’ cultivar produced much more fruit than not grafted ones. The in-
crease of fruit weight as a result of grafting was observed in ‘Organza’ cultivar. Grafted 
plants of ‘Organza’ had significantly less fruit with BER than not grafted ones  

2. The yield with ‘Dasher’ was considerably lower than with ‘Organza’. ‘Dasher’ 
produced the highest yield at the begining of harvest time. The yielding of ‘Organza’ is 
at the same level during the entire harvest time.  

3. Early yield of both cultivars was the highest on the wood fibre slabs with grafted 
plants. All the three growing media used in the experiment – coconut fiber, wood fiber 
and rockwool, proved their suitability in tomato soilless cultivation. 
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WPŁYW  RODZAJU  PODŁOŻA  I  SZCZEPIENIA  ROZSADY   
NA  PLONOWANIE  POMIDORA  CHERRY 

Streszczenie. W uprawach bezglebowych wełna mineralna jest najbardziej popularnym 
i wydajnym podłożem, ale naukowcy próbują do praktyki ogrodniczej wprowadzać także 
inne podłoża. Obecnie w warunkach szklarniowych rozprzestrzenia się uprawa pomidora 
cherry, a szczepienie może być zabiegiem pozwalającym uzyskać wysokie plonowanie 
odmian. W latach 2008 i 2009 uprawiano dwie odmiany pomidora: ‘Dasher’ – odmianę 
typu cherry o czerwonej skórce i ‘Organza’ – o żółtej skórce. Połowę roślin szczepiono na 
podkładce Maxifort F1. Pomidory uprawiano na podłożach organicznych, takich jak włók-
no kokosowe i włókno drzewne oraz na wełnie mineralnej. Szczepienie zwiększyło plo-
nowanie pomidora cherry, szczególnie uprawianego na matach z włókna kokosowego 
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i z włókna drzewnego. Szczepione rośliny odmiany ‘Dasher’ produkowały znacznie wię-
cej owoców niż nieszczepione. U odmiany ‘Organza’, jako wynik szczepienia, obserwo-
wano zwiększenie masy owoców. Szczepione rośliny odmiany ‘Organza’ miały istotnie 
mniej owoców z BER w porównaniu z nieszczepionymi. Odmiana ‘Dasher’ zdecydowa-
nie słabiej plonowała niż ‘Organza’. ‘Dasher‘ produkowała wyższy plon na początku 
okresu owocowania. Plonowanie odmiany ‘Organza’ było bardzo wyrównane w ciągu ca-
łego okresu zbiorów. Najwyższy plon wczesny u obu odmian zebrano z roślin szczepio-
nych i uprawianych na matach z włókna drzewnego. Uzyskane wyniki potwierdzają przy-
datność zastosowanych w doświadczeniu podłoży – włókna kokosowego i włókna drzew-
nego w bezglebowej uprawie pomidora.  
 
Słowa kluczowe: włókno kokosowe, włókno drzewne, wełna mineralna, podkładka 
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