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Abstract. Tomatoes are the main vegetable crop cultivated in
greenhouses as a result of the continuous demand that exists on the market for
consuming both fresh and processed tomatoes all over the year. Besides from
cultivating them in the greenhouse soil, tomatoes are being cultivated in soilless
systems. The cultivation system of tomatoes in polyethylene bags started some
years ago, in 1989 in the greenhouses belonging to USAMYV and was prooved to
be superior to the old cultivation system (directly in the greenhouse soil). This
soilless system was improoved all over the years: different substrate’s
composition and volume, plant density and hybrids used. Early and total yield
for the year 2007 varies from 9.16 kg/m’ to 12.88 kg/m’ both for the two culture
systems and the fertilization method used.

Rezumat. Tomatele se situeaza pe primul loc intre plantele legumicole
cultivate in sere, datorita cerintelor permanente existente atdt pentru consumul in
Stare proaspata cat §i prelucrate industrial (pasta, ketchup, bulion, etc) pe parcursul
intregului an. Pe langa cultivarea acestora direct in solul serei, a fost implementat si
noul sistem de cultivare in culturi fara sol. Sistemul de cultura pe substrat organic al
tomatelor de serd in pungi din folie de polietilena a fost experimentat si in serele
USAMYV din 1989 si dovedindu-se a fi un sistem de cultura superior celui in solul
serei a fost practicat an de an pana in prezent. Pe parcursul acestor ani, acest
sistem de cultura a fost permanent imbunatatit, atdt in ceea ce priveste compozitia §i
volumul substratului, a densitatii plantelor cdt si a hibrizilor folositi. Productiile
timpurii §i totale obtinute variaza in functie de sistemul de cultura si de tipul de
fertilizare aplicat de la 9.16 kg/m’ pand la 12.88 kg/m’.

Tomatoes are the main vegetable crop cultivated in greenhouses, being
highly requested all around the year. The producers try to find ways of satisfying
this need by starting an early harvest, from April until late autumn.

The present research offers an alternative by cultivating the tomato plants
in polyethylene bags, on organic substratum instead of directly in the greenhouse
soil by using a special mixture: peat 80%+ long duration follow soil and well-
decomposed manure 20% at least 8 1 substrate/plant.

The development, fructification and yield of the tomatoes were registered
periodically from April until July when the tomato culture ended. Foliar and root
fertilizations (Ferticare NPK 10:5:26, each 10 days) were applied and all the
specific maintenance works were performed on a regular basis in order for the
culture to be successful and the tomato plants free from diseases and pests.
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MATERIAL AND METHOD

The experimental field was set up in the greenhouse of the vegetable growing
sector of the Faculty of Horticulture. The experiment is poly-factorial with four
experimental factors, each with two graduations:

F1: the hybrid a. Cronos F4
b. Menhir F,
F2: the culture system a. in the greenhouse soil
b. in polyethylene bags on organic
substratum
F3: the basic fertilization a. simple doses

b. double doses
F4: the supplementary fertilization a. root
b. root + foliar
From the combination of the four factors a number of 16 experimental
variants resulted, placed in 3 repetitions. The tomato seedlings were planted in
102.02.07 at the density of 80/40 cm with 31.200 plants/ha in experimental variants of 9
m* each.
The tomato fruits were harvested starting with 23.04.07 until 15.07.07. The
early yield was calculated from 23.04.07 to 31.05.07, while the total yield was
considered until 15.07.07 when the final crop was ingathered.

RESULTS AND DISCUSSIONS

The results obtained are presented both for the early and total yield. The
influence of the different factors as well as their combined influence had been
studied.

Comparing the two culture systems: in the greenhouse soil and in
polyethylene bags, the outcome is very favorable for the plants grown in PE peat
bags, which had registered a much better production: 4.87 Kg/m” in PE bags for
early yield and 12.32 Kg/m’ for total yield, compared to 3.35 Kg/m’ and 10.07

Kg/m® for soil culture (Table 1).
Table 1
The influence of the culture system on early and total yield

The Early Yield Total yield

culture | Kg/im* | % Differ. | Signific. | Kgim* | % Differ. | Signific.
system

soll 3.35 100 +0.00 | - 10.07 | 100 +0.00 -

PE 4.87 1453 | +1.52 | xx 12.32 | 122.4 | +2.25 X

bags
DL (p 5%) + 0,63 DL (p 5%) + 0,99
DL (p 1%) +1.45 DL (p 1%) +0,29
DL (p 0,1%) +4.63 DL (p 0,1%) +7.30

Comparing the behavior of the two hybrids with the control (Cronos
cultivated in the greenhouse soil), the differences are significant positive for the
variants cultivated in the PE bags, both for early and total yield (Table 2).
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Table 2
The combined influence of the culture system and of the hybrid on yield

Culture Hybrid Early yield Total yield
system Kagm’ | % D S | Kam’ | % D S
soil Cronos | 3.13 100 | +0.00 - 9.57 100 | +0.00 C
PE bags | Cronos | 4.57 145 | +1.44 X 12.02 | 125 | + 2.46 X
soll Menhir 3.57 114 | +0.44 - 10.57 | 110 | +1.00 -
PE bags | Menhir 5.18 165 | + 2.05 XX 12.61 | 131 | + 3.04 X
DL (p 5%) +0.89 DL (p 5%) +1.41
DL (p 1%) +2.05 DL (p 1%) +3.25
DL (p 0,1%) +6.54 DL (p 0,1%) +10.33

D= difference
S= significance
C= control

In the next table (Table 3) a significant positive difference can be noticed
for the plants grown in soiless culture, with an increase up to 1.86 kg/m’ for early
yield and 2.43 kg/m® for total yield, after using the two supplementary
fertilization methods (root and root + foliar), among which the best results are
those of the tomato plants grown in PE bags.

Table 3
The combined influence of the culture system and of the supplementary fertilization
on yield
Culture Supplem. Early yield Total yield
system fertilization Kg_]lm‘ % D S Kglm‘ % D S
soil root 3.18 1000 | +000 | - 967 100.0 00 | C
PEbags | root 4.7 1478 | +152 | xx 12.10 1252 +243 | xx
soll root+oliar 3.52 110.7 +034 | - 1047 108.3 +0.8 -
PEbags | root+oliar 5.04 1585 | +1.86 | xx 11.80 122 +213 | xx
DL (p 5%) +0.67 DL (p 5%) +1.00
DL (p 1%) +1.38 DL (p 1%) +2.12
DL (p 0,1%) +3.90 DL (p 0,1%) +6.91

D= difference
S= significance
C= control

Analyzing the combined influence of the three factors (culture system,
hybrid and supplementary fertilization) on the tomato yield (Table 4), a positive
significant difference is registered for the two hybrids when cultivated in
polyethylene bags with 4.40 Kg/m® for early yields and 11.86 Kg/m” for total
yields in contrast with soil crops of 2.97 Kg/m® (early) and 9.16 Kg/m* (total
yield). It can be concluded that the main influence on the total yield is conferred
by the culture system, especially the soiless culture.

Compared to the controlled variant: Cronos cultivated in soil and root
fertilized, all the others variants registered higher yields, as a result of being
grown in PE bags, both root and foliar fertilized, especially Menhir with 5.35
Kg/m” for early yield and 12.88 Kg/m” for total yield (Table 4).
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Table 4
The combined influence of the culture system, hybrid and supplementary
fertilization on yield

Culture | Hybrid | Suppl. Early yield Total yield
system fertiz. | Kgm? | % D [S| Kan? | % D [S
sol Cronos | root 207 | 1000 | 000 |- | 916 | 1000 | 000 | C
PEbag | Cronos | root+folar | 440 | 1482 | +137 | x | 1186 | 1231 | +224 | x
sol Cronos | root 329 | 1108 | +032 |- | 997 | 1088 | 081 |-
PEbag | Cronos | roottoler | 474 | 1596 | +1.77 | x | 1219 | 133 | +303 | x
sol Menhir | root 340 | 1145 | +043 | - | 1017 | 111 101 | -
PEbag | Menhir | roottfolar | 501 | 169 | +204 | x | 1234 | 1347 | +319 | x
sol Menhir | root 375 | 1263 | +078 |- | 1096 | 1196 | +180 | x
PEbag | Menhir | root+folar | 535 | 1801 | +238 | x | 1288 | 1406 | +372 |
DL (p 5%) +0.95 DL (p 5%) +1.42
DL (p 1%) +1.95 DL (p 1%) +3.17
DL (p 0,1%) +5.51 DL (p 0,1%) +9.77

D= difference
S= significance
C= control

CONCLUSIONS

1. Analyzing the two culture systems: in the greenhouse soil and in
polyethylene bags on organic substratum, it can be concluded that the best yields
were obtained at the tomatoes grown in soiless culture.

2. Both hybrids (Cronos and Menhir) had the best behavior when cultivated
in polyethylene bags, on organic substratum and root + foliar fertilized, with early
yields up to 5.35 Kg/m”and total yields of 12.88 Kg/m®.
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