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Abstract: Tomato is one of  the  most  important  crops  in  Eswatini  used  in  stews,  soups,  sauces  and
salads. However, its production is low because it is produced only in the summer season using determinate
cultivars. The objective of the study was to determine the effects of different growing media on the yield and
quality of indeterminate tomato cultivars grown in tunnel hydroponics production system. The study was
conducted in a growing tunnel located at Mphaphati area, Lubombo Region in the Lowveld of the Kingdom
of Eswatini. The experiment was laid out in a Randomized Complete Block Design with Split Plot arrangement
replicated four times. Four growing media (sawdust, vermiculite, sand and soil) were used as main plots. The
sub-plots were allocated to four indeterminate tomato cultivars Esty, Heidi, Inga and Jasmine. There were
significant (P < 0.05) differences on the yield and quality of tomato among the different cultivars grown in the
different media. Highest marketable yield (66.2 ton/ha) was obtained in cultivar Esty  grown  in  sawdust and
the lowest (40.9 ton/ha) was obtained in cultivar Jasmine grown in soil. Cultivar Esty grown in soil gave the
highest TSS (3.45 %), pH (4.3) and dry matter content (14.95 %) compared to the other cultivars. The lowest TSS
(3.5 %) and dry matter content (11.2 %) was obtained in Inga grown using sawdust. It may therefore
recommended, that farmers could use tomato cultivar Esty grown in sawdust for higher yield and quality of
tomatoes in hydroponics tunnels in Eswatini.
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INTRODUCTION [10, 11]. It is 2  most consumed after potato, ranks first

Tomato (Solanum lycopersicum L.) is a member of garden crop [12, 13, 14]. The chemical composition of the
the Solanaceae family that is grown world-wide. It tomato fruit depends on factors such as cultivar, maturity
originated from Central America but its first cultivation and the environmental conditions in which they are grown
was in Mexico [1, 2]. It is a climacteric fruit that allows [15]. Tomato fruit contains lower sugar content than other
harvesting before it reaches table maturity [3]. It is a fruits.  It  is  a  diploid plant with 2n = 24 chromosomes.
source of vitamin A and C [4]. The red fruit contain The genus Solanum contains more than 3, 000 species,
lycopene, a carotenoid that helps to prevent including plants of economic importance such as potato,
cardiovascular diseases and cancers [5, 6, 7]. Tomato is an eggplant, tobacco, petunia and pepper [9]. Plants grow,
important source of vitamins and cash crop for small- flower and develop fruits well at daylight lengths of
holders and medium-scale commercial farmers [8]. The between 8 and 16 hours [16].
tomato is considered a protective food because of its In Eswatini, there are diverse climatic conditions and
particular nutritive value, as it provides important soil types. There is a wide range of challenges, such as
nutrients such as lycopene, beta-carotene, flavonoids, variations in temperature, water holding capacity, cation
vitamin C and hydroxyl cinnamic acid derivatives [9]. exchange capacity (CEC), soils contaminated with heavy
Tomatoes  are  used mainly in stews, soups and sauces metals, available nutrient supply, proper root aeration as

nd

among the processing crops and undeniably most popular
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well as disease and insect pest control challenges. Experimental Design: The experiment was laid out in a
Soilless production may alleviate some of these problems.
The growth and production of tomatoes is now based
almost entirely on artificial potting-mixes or substrates,
rather than soil which was the common practice about
fifteen years ago [17]. Vegetable production under
protected systems, greenhouses, shade houses and
hydroponics allow cultivation in regions inappropriate for
conventional agriculture by efficiently using natural
resources particularly water and soil [18]. In soilless
production system, many types of growing media or
substrates such as rockwool, perlite, vermiculite and peat
have been used to grow many kinds of crops [19]. A good
growing media should have characteristics such as
adequate provision of aeration and water, allow for
maximum root growth and support the plant physically.

Tomato  is  a high-value crop well adapted to the high
tunnel system, where economic return can be higher than
field-grown crops [16]. It is one of the most commonly
grown fresh vegetables and widely grown in high tunnels
[20]. High tunnels are unheated season extension
structures that allow growers in temperate regions to fulfil
consumer demand for fresh market produce at times which
are traditionally off-season [16]. Tunnel production
systems consist of both low and high tunnels. Low
tunnels are constructed of wire hoops covered in plastic
or spun bonded fabric and usually cover one planting row
and it is limited in height and is only as tall as the crop
requires. High tunnels are hoop house-like structures that
are situated over several planting rows and allow for ease
of access for growers and equipment [21]. Determinate
and indeterminate tomatoes can be successfully grown in
this production system, yielding a potentially profitable
out of season crop [22].

Therefore, the objective of the study was to
determine  the  effects of different growing media on the
yield and quality of indeterminate tomato cultivars grown
in tunnel hydroponics production system in Eswatini.

MATERIALS AND METHODS

Experimental Site: The study was conducted in a plastic
tunnel measuring; 20 m length and 10 m width with a
height of 4.5 m at the center from 02 June 2017 to 09
November 2017. The site is located at Mphaphati,
Lubombo Region in the Lowveld agro-ecological zone in
the Kingdom of Eswatini. Mphaphati is 26° 40’ 35.51”S
and 31°’32’ 46.63”E (Figure 1) at 294 m above sea level.
The annual mean temperature range from 16.7 °C to
25.8°C, with mean daily maximum and mean daily minimum
temperature at 30 °C and 11 °C, respectively [23]. 

Randomized Complete Block Design with split plot
arrangement replicated four times. Four growing media
(sawdust, vermiculite, sand and soil) were used as main
plots. The sub-plots were allocated to four indeterminate
tomato cultivars Esty, Heidi, Inga and Jasmine. The
description of the treatments are shown in Table 1. Bags
were placed as double rows at a distance of 50 cm
between bags of the double row and 100 cm between
double rows, with an intra-row spacing of 50 cm. 

Plant Materials: Tomato seeds of four indeterminate
salad tomato namely Inga, Jasmine, Heidi and Esty were
obtained from Swaziland Agricultural Supplies, Manzini,
Eswatini. The cultivars were supplied by Sakata’s
Breeding Program/ Sakata Seed Southern Africa (Pty) Ltd.
The seeds were germinated in seed trays using seedling
mix and transplanted four weeks after germination into 5
kg black planting bags filled with the different growing
medium. The seedlings were transplanted to the different
treatments as described in Table 1.

Data Collection: There were five plants per treatment in
each replication, a sample of three plants were used for
data collection. Number of fruits/plant were counted from
the sample plants periodically. At harvesting, total fruit
yield, marketable yield and unmarketable yield per plant
were determined by weighing harvested fruits from the
sample plants and the average fruits weight per plant was
calculated. A scale balance was used to take the weight of
fruits per plant. The yield was expressed in tonnes per
hectare. Harvested fruits from the sample plants were
selected to determine fruit firmness, total soluble solids,
juice acidity and titratable acidity. Fruit firmness was
determined using a Penetrometer, probe 8 mm (Wagner,
Fruit Test Model FT, Italy). Total soluble solids was
measured using a digital Refractometer (Master.53T
Brix~53 %, Ohio, USA). Juice acidity was measured using
a pH meter (Adwa. AD 12, Romania). Citric acid content
was determined by titrating the fruit juice using sodium
hydroxide. Four randomly selected fruit samples from the
sample plants were sliced into thin pieces and were put
into brown bags, weighed and placed in oven maintained
at 75°C for 72 hours to determine percentage dry matter
content.

Data Analysis: Data collected were subjected to analysis
of variance (ANOVA) using the statistical package
Genstat 3  Ed [24]. Means where the F-test showedrd

significant differences (P < 0.05) were separated using the
Duncan’s New Multiple Range Test (DNMRT) at 5 %
level of significance [25].
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Fig. 1: Map showing location of the experimental area, Mphaphati in Eswatini

Table 1: Description of the treatments
Treatment code Type of treatment 
1 Esty in Sand
2 Esty in vermiculite
3 Esty in sawdust
4 Esty in soil
5 Inga in sand
6 Inga in vermiculite
7 Inga in sawdust
8 Inga in soil
9 Jasmine in sand
10 Jasmine in vermiculite
11 Jasmine in sawdust
12 Jasmine in soil
13 Heidi in sand
14 Heidi in vermiculite
15 Heidi in sawdust
16 Heidi in soil

RESULTS AND DISCUSSION

Number of Fruits: There were significant (P < 0.05)
differences in the number of fruits per plant among the

different cultivars grown in the different media. The
highest number of fruits (28.07) per plant was obtained in
cultivar Heidi grown in vermiculite while the lowest (18.33)
was obtained in cultivar Esty grown in soil (Table 2).
There were no significant (P > 0.05) differences in the
number of fruits per plant among the different cultivars
grown in sand. The highest number of fruits (25.83) per
plant was obtained in Heidi while the lowest number of
fruits  (21.00)  per  plant  was  obtained  in cultivar Esty,
but were not significantly (P > 0.05) different (Table 2).
There were no significant (P > 0.05) differences in the
number of fruits per plant among the different cultivars
grown in vermiculite. Cultivar Heidi gave the highest
number of fruits per plant (28.07) while the lowest number
of fruits per plant (24.68) was obtained in cultivar Esty,
however, they were not significantly (P > 0.05) different
(Table 2). The highest number of fruits per plant (26.40) in
sawdust, was obtained in cultivar Heidi while the lowest
number of fruits (21.15) per plant was obtained in Esty,
but  were  not  significantly  (P > 0.05) different (Table 2).
In soil grown plants, the highest number of fruits per plant
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(24.83) was obtained in cultivar Heidi while the lowest (59.53 ton/ha) when grown in sawdust (Table 2). The
number of fruits per plant (18.33) was obtained in Esty. highest total fruit yield of the different tomato cultivars
There were significant (P < 0.05) differences in the number grown in soil was obtained in Inga (53.35 ton/ha) whereas
of fruits per plant among the different cultivars grown in the lowest total fruit weight (46.93 ton/ha) was obtained
soil (Table 2). in cultivar Jasmine, but the fruit yields of the cultivars

The highest number of fruits was obtained in plants grown in  soil  did  not  significantly (P > 0.05) differ
grown in vermiculite. High water holding capacity and (Table 2).
high nutrient retention capacity induced higher vegetative There were significant (P < 0.05) differences in the
growth in hydroponics culture [26]. The highest number marketable yield of fruits per hectare among the different
of fruits observed in tomato grown in vermiculite and cultivars grown in the different media (Table 2). Cultivar
sawdust in this investigation could be attributed to higher Esty grown in sawdust gave the highest marketable yield
vegetative growth as a result of high water holding (66.20 ton/ha) while cultivar Jasmine grown in soil gave
capacity and high nutrient retention capacity. Vermiculite the  lowest  (40.90  ton/ha)  marketable  yield  (Table 2).
also increases mineral nutrition [27]. Higher vegetative The highest marketable yield (57.95 ton/ha) in sand was
growth results in higher photosynthesis which resulted in obtained in cultivar Heidi while the lowest marketable
higher assimilates which are needed in the formation and yield (49.55 ton/ha) was obtained in Inga, but were not
growth of fruits. Similar results were reported that tomato significantly (P > 0.05) different. All cultivars grown in
plants grown in vermiculite yielded the highest number of sand did not significantly (P > 0.05) differ in their
fruits than those grown in soil [28]. Different results were marketable  yield  (Table 2). In vermiculite grown plants,
reported that fruits number was higher in tomato grown in the  highest  marketable  yield  (63.87  ton/ha) was
soil than sawdust [29]. The results are in disagreement achieved in cultivar Esty while the lowest marketable yield
with [30], who reported that highest number of fruits per (52.3 ton/ha) was obtained in Jasmine (Table 2). Cultivar
plant of muskmelon in plants grown in sand. There were Esty gave the highest marketable yield (66.2 ton/ha)
differences  in  the  number  of  fruits of cultivars within compared to Jasmine (52.28 ton/ha), but did not differ
the growing medium. The cultivar with the highest number significantly (P > 0.05) with cultivars Heidi and Inga
of  flowers  resulted  to  the  highest  number  of  fruits. grown in sawdust (Table 2). In soil grown plants, the
The differences in the number of fruits in the different highest marketable yield (48.35 ton/ha) among the
cultivars  maybe  associated with genotype of the different cultivars was obtained in Inga but was not
different cultivars [31]. significantly (P > 0.05) different from marketable yields of

Fruit Yield (Tonnes/ha): There were significant (P < 0.05) High water holding capacity and high nutrient
differences in the total fruit yield per ha of tomato retention capacity induced higher vegetative growth [26].
cultivars grown in the different media. Cultivar Heidi This results in higher assimilates produced which are
grown  in  sawdust  recorded  the  highest  total yield needed in the formation and growth of fruits. Differences
(74.08 ton/ha) while the lowest total yield (46.93 ton/ha) in the yield of the different cultivars results from the
was obtained in cultivar Jasmine grown in soil (Table 2). different genotype of the cultivars. The highest fruit yield
In sand, the highest total yield of tomato fruits (67.25 observed in tomato grown in vermiculite and sawdust in
ton/ha) was obtained in cultivar Heidi while the lowest this investigation could be attributed to higher vegetative
total fruit yield (50.33 ton/ha) was obtained in Jasmine, but growth as a result of high water holding capacity and high
were not significantly (P > 0.05) different (Table 2). nutrient retention capacity. Higher yields obtained in
Cultivar Esty yielded higher (72.10 ton/ha) than Jasmine sawdust could be due to the availability of chemical
(59.20  ton/ha)  in  vermiculite,  but  did  not significantly elements resulting from the decomposition of organic
(P > 0.05) differ in fruit yield with the cultivars Heidi and matter [32] Tomato plants in the soilless system
Inga (Table 2). In sawdust medium, cultivar Heidi gave the developed faster with higher total yield and quality
highest total fruit yield (74.08 ton/ha), but did not compared to those under soil cultivation [33]. This may be
significantly (P > 0.05) differ in fruit yield compared to due to the status of water and oxygen in the growing
cultivars  Esty  and  Inga  grown  in  sawdust (Table 2). substrate. Since the oxygen deficiency restricts root
The  total  fruits  weight  per hectare of cultivar Jasmine respiration and negatively affects water and nutrient
was  significantly  (P  <  0.05)  different among cultivar uptake which eventually reduced the fruit weight in soil
Esty or Heidi and it recorded the lowest total fruit yield grown plants [34].

the cultivars Esty, Heidi and Jasmine (Table 2).
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Table 2: Effect of different growing media and different cultivars on the number of fruits, total fruit yield (ton/ha) and marketable fruit yield (ton/ha)
Growing media Cultivar Number of Fruits Total fruits yield (ton/ha) Marketable fruits yield (ton/ha)
Sand Esty 21.00 bc 64.80 abcd 57.58 abcd

Heidi 25.83 ab 67.25 ab 57.95 abcd
Inga 22.60 abc 55.95 bcdef 49.55 cdef
Jasmine 25.23 ab 50.33 bcdef 51.05 bcdef

Vermiculite Esty 24.68 ab 72.10 a 63.88 ab
Heidi 28.07 a 65.45 abc 54.68 abcde
Inga 26.68 ab 67.20 abcde 53.90 abcde
Jasmine 26.10 ab 59.23 bcde 52.28 bcdef

Sawdust Esty 21.15 bc 72.63 a 66.20 a
Heidi 26.40 ab 74.08 a 61.53 abc
Inga 23.93 abc 67.75 ab 58.68 bcde
Jasmine 22.68 abc 59.53 bcde 52.75 bcdef

Soil Esty 18.33 c 50.50 ef 44.68 ef
Heidi 24.83 ab 52.83 def 43.20 ef
Inga 21.08 bc 53.35 cdef 48.35 def
Jasmine 21.28 bc 46.93 f 40.90 f

Mean values within the same column followed by the same letter are not significantly different from each other at P  0.05. Mean separation by DNMRT.

Table 3: Effect of different growing media and different cultivars on fruit firmness, total soluble solids (TSS), citric acid content, fruit juice acidity (pH) and
dry matter content

Growing media Cultivar Firmness (kgf) TSS (%) Fruit juice acidity (pH) Citric acid (%) Dry matter content (%)
Sand Esty 2.44 a 3.91 bc 4.54 a 1.05 a 12.38 bc

Heidi 1.66 c 3.83 bcd 4.48 ab 0.79 a 12.79 bc
Inga 1.98 bc 3.60 bcd 4.47 ab 0.80 a 11.64 bc
Jasmine 2.12 abc 3.84 bcd 4.12 b 0.71 a 13.81 ab

Vermiculite Esty 2.52 a 3.95 b 4.57 a 0.63 a 12.28 bc
Heidi 1.86 bc 3.81 bcd 4.41 ab 1.05 a 12.37 bc
Inga 2.53 a 3.80 bcd 4.37 ab 0.76 a 11.78 bc
Jasmine 2.45 a 3.88 bc 4.56 a 0.81 a 12.19 bc

Sawdust Esty 2.54 a 3.84 bcd 4.52 a 0.86 a 12.52 bc
Heidi 1.96 bc 3.48 d 4.40 ab 0.60 a 11.42 c
Inga 2.28 ab 3.47 d 4.48 ab 0.76 a 11.18 ca
Jasmine 1.94 bc 3.54 cd 4.46 ab 0.50 a 11.86 bc

Soil Esty 2.21 ab 4.43 a 4.63 a 0.97 a 14.95 a
Heidi 1.92 bc 3.98 b 4.40 ab 0.70 a 12.10 bc
Inga 2.15 ab 3.64 bcd 4.31 ab 0.80 a 12.75 bc
Jasmine 2.08 abc 3.58 bcd 4.29 ab 0.57 a 13.11 abc

Mean values within the same column followed by the same letter are not significantly different from each other at P  0.05. Mean separation by DNMRT

Similarly, it was reported that fruit weight was sawdust while the lowest fruit firmness (1.66 kgf) was
increased in plants grown in soilless substrates compared recorded in cultivar Heidi grown in sand. The lowest fruit
to those grown in soil [34]. Previously, in a study it was firmness was obtained in cultivar Heidi in all the growing
also found that the lowest tomato yield was obtained in media (Table 3). In plants grown using sand, the highest
plants grown in soil [35]. The yield of tomato plants fruit firmness (2.44 kgf) was obtained in cultivar Esty while
grown in soil was lower than yield of tomatoes grown in the lowest fruit firmness (1.66 kgf) was obtained in cultivar
vermiculite [20]. Cultivar Esty had the highest fruit yield Heidi (Table 3). In vermiculite, the highest fruit firmness
since it had the highest number of leaves as compared to (2.51 kgf) was obtained in cultivar Inga while the lowest
the other cultivars. Similarly, fruit yield per plant and mean fruit firmness (1.86 kgf) was obtained in Heidi. The highest
fruit weight increased with increasing leaf number/plant fruit firmness (2.54 kgf) in sawdust medium was obtained
[36]. Tomatoes grown in soil produced the highest yield in Esty and the lowest fruit firmness (1.94 kgf) was
than tomatoes grown in sand [37]. Eggplant grown in obtained in Jasmine. There were no significant (P > 0.05)
sawdust produced the highest yield [38]. It was also difference in the fruit firmness between cultivars grown in
found that lower yield of marigold was found in soil soil. The highest fruit firmness (2.21 kgf) was obtained in
compared to soilless media [39]. cultivar Esty while the lowest fruit firmness (1.92 kgf) was

Fruit Firmness: There were significant (P < 0.05) tomatoes grown in soil was higher than fruits of plants
differences in the fruit firmness of tomato cultivars grown grown using sand [37]. Eggplants grown in sawdust had
in the different media (Table 3). The highest tomato fruit the lowest fruit firmness when compared to those grown
firmness (2.54 kgf) was obtained in cultivar Esty grown in using perlite, mushroom compost and cocopeat [38].

obtained in cultivar Heidi (Table 3). Fruit firmness of
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Total Soluble Solids (TSS): There were significant (P < other cultivars (Table 3). Cultivar Esty fruit juice gave the
0.05) differences in the total soluble solids (TSS) of highest pH (4.52) when grown in sawdust, but it did not
tomato cultivars grown in the different growing media significantly (P > 0.05) differ from that of the other
(Table 4). Fruit juice of cultivar Esty grown in soil had the cultivars (Table 3). In plants grown using soil, the highest
highest TSS (4.43) when compared to the other cultivars, pH (4.63) was obtained in Esty fruit juice, but its juice pH
while  cultivar  Inga  grown  in sawdust had the lowest did not significantly (P > 0.05) from that of other cultivars
TSS  (3.47 %)  among  the  different  cultivars (Table 3). (Table 3). In general, the juice pH of the cultivars Heidi,
The highest fruit total soluble solids (3.91 %) in plants Inga and Jasmine did not significantly (P > 0.05) differ
grown using sand was obtained in cultivar Esty, but it irrespective of the growth media in which they were
was not significantly (P > 0.05) different from that of other grown (Table 3). Tomatoes grown in soil had the highest
cultivars (Table 3). In vermiculite, the highest total soluble fruit juice pH than tomatoes grown in sand [37]. 
solids (3.95) was obtained in Esty and it was not
significantly  (P  > 0.05) different from other cultivars Citric Acid Content: There were no significant (P > 0.05)
(Table 3). The highest fruit total soluble solids among the differences in the citric acid of tomato juice among the
different cultivars grown in sawdust was obtained in Esty different cultivars grown in the different media (Table 3).
(3.84) and it was not significantly different from other The citric acid content of tomato juice of cultivar Esty
cultivars (Table 3). In soil, the highest total soluble solids grown using sand and Heidi grown in vermiculite were the
(4.43) was obtained in cultivar Esty while the lowest fruit highest (1.05 %), but was not significantly (P > 0.05)
total  soluble  solids  (3.64)  was obtained in Jasmine different from that of the other cultivars, irrespective of
(Table 3). Similar results stated that the highest TSS was the growth media (Table 3). Citric acid content of tomato
obtained in tomato fruits of plant grown in sand when fruits  grown  in  sand  was  high  than   tomatoes  grown
compared to fruits of plants grown in sawdust [40]. in  soil  [37].  However,  it was found that citric acid
However, it was observed that tomato fruits produced content of strawberry grown using sawdust was the
from sand had higher TSS than those grown using soil highest [29]. 
[37]. Similarly, the highest TSS was found in tomato grow
in soil when compared to tomatoes grown in vermiculite Dry Matter Content: There were significant (P < 0.05)
[20]. Increasing macro-elements concentration can result differences in the fruit dry matter content among the
in an increase of TSS of tomato fruits [41]. Plants grown different cultivars grown in the different media (Table 3).
on soil produced high TSS values in fruit juice because The highest dry matter content (14.95 %) was obtained in
they had low number of fruits/plant. Cultivar Esty cultivar Esty fruits grown in soil while the lowest dry
produced the highest number of TSS values since it had matter content (11.18 %) was obtained in cultivar Inga
low number of fruits/plant. Highest TSS value of tomato grown in sawdust. There were no significant (P > 0.05)
juice was obtained in masato growing medium which difference in the percentage fruit dry matter content
produced fewer number of fruits [26]. Increasing number among the different cultivars grown in sand, vermiculite
of leaves results in an increase in TSS [40]. In the study, and sawdust (Table 3). In soil grown plant, the highest
the highest TSS was obtained in cultivar Esty which had fruit dry matter content (14.95 %) was obtained in Esty
the highest number of leaves. while the lowest fruit dry matter content (12.10 %) was

Fruit Juice Acidity (pH): There were significant (P < 0.05) significant (P > 0.05) in fruit dry matter of the cultivars
differences in the juice acidity (pH) among the different Heidi, Inga and Jasmine grown in soil (Table 3). There was
tomato cultivars grown in the different media (Table 3). also no significant (P > 0.05) difference in fruit dry matter
The highest pH (4.63) was obtained in cultivar Esty grown of the cultivars Esty and Jasmine grown in soil (Table 3).
in soil while the lowest pH (4.12) was obtained in cultivar Similarly, it was reported that dry matter of tomatoes
Jasmine grown in sand (Table 3). In plants grown using grown in soil was high than dry matter of tomatoes grown
sand, the highest pH (4.54) was obtained in cultivar Esty in sand in the first season, however in the second season
while the lowest pH (4.12) was obtained in cultivar the highest was obtained in tomatoes in sand than fruits
Jasmine. However, the fruit juice pH of cultivars Jasmine, of plants grown in soil [37]. Tomatoes grown in sand had
Heidi and Inga grown in sand did not differ significantly the highest dry matter than tomatoes grown in straw and
(P > 0.05). The highest pH (4.57) in vermiculite grown rockwool [42]. The differences in the fruit quality of the
plants was obtained in Esty, but the juice pH did not four cultivars grown in the different media was caused by
significantly (P > 0.05) differ from that of fruit juice of the different genotype of the cultivars.

obtained cultivar Heidi (Table 3). However, there were no
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CONCLUSION 6. Olayinka,   B.U.,     O.O.    Esan,    I.O.   Anwo  and

The results of this study revealed that different fruit quality of two varieties of tomato under hand
tomato cultivars responded differently when grown in weeding and pendimethalin herbicide. J. Agric. Sci.,
different growing media on the yield and quality. The 12: 149-161.
highest marketable yield was obtained in cultivar Esty 7. Mathowa, T., M.E. Madisa, C.M. Moshoeshoe and
grown in sawdust. The highest fruit firmness was W. Mojeremane, 2014. Effect of different growing
obtained in cultivar Esty grown in sawdust, total soluble media on the growth and yield of jute mallow
solids and dry matter content was high in Esty grown in (Corchorus olitorius L). Int. J. Res. Studies Biosci.,
soil  while  Inga  grown  in  sawdust gave the lowest. 2: 153-163.
Based on the results, it can be concluded that the use of 8. Goffau, M.D., M. Hilmi and B. Van, 2005. Cultivation
tomato cultivar Esty and sawdust medium for tunnel of Tomato. (B. Van Dam, ED) (4  edition).
hydroponics production of tomato can therefore increase Wageningen, Netherlands: Agromisa Foundation
production in the Lowveld of Eswatini. Research should and CTA.
also be carried out in the other agro-ecological zones of 9. Hnatuszko-konka, A.G.K., 2015. Tomato (Solanum
Eswatini to validate the results obtained in this study. lycopersicum L) in the service of biotechnology.
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