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Abstract: In the city of La Plata (Argentina) and the surroundings, there are tomato landraces, widely known as “tomate platense”
and particularly prized because of their flavor. The objective was to evaluate seven promissory lines of “tomate platense” (TL)
derived from local varieties and a commercial hybrid (CH) considering yield, fruit characters and their possible associations. Nine
plants per treatment were arranged in a randomized complete block design (r = 4). The following parameters were determined:
diameter (cm), height (cm), diameter/height (D/H) ratio, weight per fruit (g), number of locules, the average number of fruits per
plant, the average weight of fruits per plant (kg/plant), the yield (ton/ha) and the survival percentage. ANOVA, Tukey’s test and
Pearson correlation coefficient were applied. The TL showed greater (P < 0.01) diameter, D/H ratio and number of locules than CH.
In all materials, both diameter and height were associated (P < 0.05) with the weight per fruit. Six of TL had greater (P < 0.01)
weight per fruit than HC. Respect to number of fruits per plant, weight of fruits per plant and yield, there were no significant
differences among the materials. The survival for CH was lower (P < 0.05) than that for TL. Although fruits with a smaller size and
less flattened have been selected, the lines show enough similarity in these characters that identified their common origin. With the
fruits smaller and more uniform, and having no joined fruits, these lines may be of interest to be cultivated under low-input system
conditions and practical for low-income producers.
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1. Introduction According to Harlan [3], landraces are cultures in

) which plant population has evolved over time to adapt
Although the goals of the tomato breeding o o
. to the local climatic conditions, management, pest and
programs vary widely, most of them have undergone di
iseases.
four phases: breeding for yield, for post-harvest life, . .
. L In the city of La Plata and the surroundings, there
for taste and for nutritional quality in the 70’s, 80’s, .
. are tomato landraces, widely known as “tomate
90’s and currently, respectively [1].

: . . platense” (TL). These landraces had their origin in
Tomato (Solanum lycopersicum) is native to South

materials introduced by European immigrants during

America (the Andean region of Chile, Ecuador,
. ) L the first half of the 20th century, and they were
Colombia and Peru) and its domestication started ) ] ] )
. cultivated over time by local horticulturists [4].
there. In the 16th century, it was brought to Europe, .
Consequently, the materials adapted to the

where the process continued on a much more intensive
level [2]. As a result, at the end of the 19th century,

there were already many traditional or local varieties

agroclimatic conditions and cultural practices [3].
During the second half of the 20th century, these

) ) landraces were improved in yield and commercial
(also called “landraces”) with different shapes and o . . o
. . . suitability with the hybrids varieties. As a
colours particularly prized because of their flavor [1]. :
consequence, they were displaced from the market,

i and just a few horticulturists kept them as a tradition
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Currently, consumers have shown an increased
interest on these materials because of its flavor [5].
Besides, there is a marked rise in the prices of hybrids
varieties seeds [1]. Then, the obtaining of new
varieties with commercial suitability and a good
adaptation, starting from these landraces, would be a
valid option for low-input systems. Some considered
traits for fresh tomato are number, weight, color and
shape of the fruit, yield per plant and per hectare, and
resistance to biotic factors [6-13]. A breeding program
was developed during five years from local tomato
varieties with the aim of improved yield and other
traits related to commercial suitability. Thus, a set of
promising lines was obtained. The considered
characters were the smaller and homogenous fruits,
absence of joined fruits, phytosanitary behavior and
the yield.

Thus, this work was conducted to evaluate seven
promissory lines derived from local varieties and a
commercial hybrid considering yield, fruit characters
and their possible associations.

2. Materials and Methods

After a five-year selection of tomato landraces from
La Plata, Buenos Aires province, Argentina, seven
promissory lines from “tomate platense” (TL) and a
commercial hybrid (CH) were evaluated. The study
was conducted at the Experimental Farm of Gorina,
Ministry of Agriculture of Buenos Aires province,
which was located at 34°54'29” S and 58°02"25" W,
during the growth cycle 2014-2015.

The materials were seeded in September 2014 in
seedlings in a greenhouse. In October 2014, they were
transplanted to another greenhouse with a randomized
complete block design (r = 4). Daily drip irrigation
according to water needs, and weekly basic
fertilization by means of fertirrigation were applied
(300 g of Magnum 44 (13-40-13), 500 g of
magnesium sulphate, 700 g of potassium nitrate, 400 g
of calcium nitrate and 150 g of phosphoric acid in

1,000 L of water). At harvest time, out of five

randomly chosen fruits in each experimental unit, the
following parameters were determined: diameter (cm),
height (cm), diameter/height (D/H) ratio, weight (g)
and number of locules. Also, the average number of
fruits per plant and the average weight of fruits per
plant (kg/plant) were calculated, as well as the yield
(ton/ha) was estimated. Besides, the percentage of
survival was calculated. ANOVA and Tukey’s test
were applied in order to analyze differences among
the treatments, and Pearson correlation coefficient to
study the correlations among characters of fruits.

3. Results and Discussion
3.1 Fruit Morphological Characters

The results of the fruit morphological characters
analysis showed that the TL presented greater (P <
0.01) diameter than CH, and that there were no
significant differences among TL. As regards of the
height, the TL were lower (P < 0.01) than the CH,
except for TL2, TL3 and TL7 which did not present
significant differences with the CH. The D/H ratio
was similar among the TL, but all of them had greater
(P <0.01) D/H ratio than the CH, as a consequence of
the more flattened shape of their fruits. All the TL
presented a greater (P < 0.01) number of locules than
the CH (Table 1).

Some of these traits were also studied by
Bruna-Lavilla et al. [9] in 31 “tomate rosa de Barbastro”
local varieties and two commercial varieties, and also
informed the greater D/H ratio for local varieties,
although they did not show the diameter and height
values. In comparative studies carried out with hybrids
originated from local populations and commercial
hybrids, Farooq et al. [14] found larger diameter and
smaller height in the local materials than that in the
commercial hybrids, while Troung et al. [7] did not find
significant differences in diameter and height between
both materials. In another comparative study, but
among seven commercial hybrids, Hernandez-Leal et al.
[8] did not report significant differences in diameter

and height among them.
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Table 1 Fruit morphological characters in seven promissory lines derived from landraces of “tomate platense” (TL) and a

commercial hybrid (CH).

Material Diameter (cm) Height (cm) D/H ratio Number of locules
TL1 7.53° 4.86° 1.55° 2.20%

TL2 7.65° 5.03% 1.52° 2.00%®

TL3 7.64° 5.04% 1.51° 1.90%®

TL4 8.01° 491° 1.63° 2.40°

TL5 7.92° 4.84° 1.63° 1.95°

TL6 7.96 4.89° 1.63° 2.00%

TL7 7.54* 4.95% 1.52° 1.75°

CH 6.37° 5.31° 1.19° 1.00°

Different letters within each column indicate significant differences by Tukey’s test (P <0.01).

From the correlation analysis among the characters,
it was observed that in all materials, both diameter and
height were associated (P < 0.05) with the average
weight per fruit. The Pearson correlations coefficient
(r) varied between 0.76 and 0.97 for diameter vs.
average weight per fruit, and between 0.44 and 0.97
for height vs. average weight per fruit.

These partially match with those of
Estrada-Labrada et al. [10], who reported that only the
diameter was associated with the average weight per

results

fruit. Also, it was observed that only in LTS5, the
average weight per fruit was associated (P < 0.05; r =
0.68) with the D/H ratio, showing high uniformity in
the independence of these two characters among the
materials. In other comparative studies between
landraces of “tomate platense” and a commercial
hybrid at the beginning of this breeding program, it
was informed about a larger variability among the
materials for that association [12, 13]. In this sense,
these authors report that the association between
weight per fruit and the shape varied from the
independence to a close relation (P < 0.05). This could
be explained by the fact that among the breeding
program objectives, it was searched to obtain lighter
and less flattened fruits (D/H ratio close to 1).
Meanwhile, Bruna-Lavilla et al. [9], in a study with 31
local varieties of “tomate de Barbastro” and two
commercial hybrids, using the H/D ratio as an indicator
for shape, found a significant and negative association
for these traits, which indicated that the heavier fruits

were more flattened.

From the correlation outlook, the CH showed high r
values for all characters. This pattern of correlation
among the studied characters is variable in TL, having
I values as high as those of CH, while other TL (TL3,
TLS5, TL6) have lower r values, indicating a lower
degree of association among the characters.

Those TLs showing a close association among
characters are suggested to be considered in future
selections for the application of indirect selection.

3.2 Yield and Yield Components

All the evaluated TL had a greater (P < 0.01)
weight per fruit than the CH, except for TL1, which
did not present significant differences. Comparing the
weight per fruit among TL, there were significant
differences (P < 0.01) only between TL4 (189.35 g)
and TL1 (152.85 g). With respect to number of fruits
per plant, yield per plant and yield per hectare, there
were no significant differences among the materials
(Table 2). In reference to the survival, there were no
significant differences among TL (range 94.4% to
100%). The CH survival (75%) was lower (P < 0.05)
than that of TL1, TL3, TL5 and TL6 (Table 3). The
yield of CH was not superior to the TL, contrary to the
expected result, because CH has a high potential yield
based on the exploitation of the heterosis. This could be
attributed to the effect of the low-input cultural
practices, which could have been less favorable for the
CH.

These that of
Bruna-Lavilla et al. [9], who reported that 30 of 31 local

results partially match with
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Table 2 Yield components of seven promissory lines derived from landraces of “tomate platense” (TL) and a commercial

hybrid (CH).
Material Average weight Number of fruits Yield per plant Yield per hectare
per fruit (g)** per plant* (kg/plant)* (ton/ha)*

TL1 152.85" 12.28° 1.65° 26.57
TL2 167.60° 13.71° 1.71% 28.04%
TL3 166.80° 9.77% 1.42° 23.78*
TL4 189.35° 9.14° 1.61° 25.33°
TL5 181.85% 11.33? 1.61* 26.96"
TL6 185.20° 10.16 1.68" 28.15%
TL7 160.00™ 11.89° 1.43* 23.44"
CH 123.55°¢ 9.71* 1.37° 18.14*

Different letters within each column indicate significant differences by Tukey’s test (* P < 0.05; ** P <0.01).

Table 3 Survival percentage of plants at the end of the
harvest time in seven promissory lines derived from
landraces of “tomate platense” (TL) and a commercial
hybrid (CH).

Material Survival (%)
TL1 97.22¢

TL2 94.44%®

TL3 100.00°

TL4 94.44%®

TL5 100.00°

TL6 100.00°

TL7 94 44%

CH 75.00°

Different letters indicate significant differences by Tukey’s test
(P<0.5).

varieties of tomato “rosa de Barbastro” were improved
in weight per fruit to the two commercial hybrids used
as check. While Ull¢é [15] also showed, in another
comparative study among landraces of “tomate
platense” and varieties registered by Instituto Nacional
de Tecnologia Agropecuaria (INTA), that landraces

had greater weigh per fruit; however, only some of

them presented a higher yield per hectare. Farooq et al.

[14] studied 17 experimental hybrids developed from
local materials and one commercial variety as a
control and found that the commercial variety
presented a greater number of fruits per plant, while
four of the experimental hybrids was improved to the
control in weight per fruit and that two of them
resulted similar to the control in yield per plant
(kg/plant) and per hectare (ton/ha). Troung et al. [7]
also compared four experimental hybrids with two

commercial hybrids, and found that the commercial
hybrids were greater in weight per fruit, and there
were no significant differences in the number of fruits
per plant, however the experimental materials were
not improved in yield (ton/ha) as comparison to the
best commercial hybrid.

4. Conclusions

After five years of breeding, the evaluated

promissory lines of “tomate platense” showed
uniformity in fruit and yield traits. Although fruits
with a smaller size and less flattened have been
selected, the lines show enough similarity in these
characters that identified their common origin.

As expected, this low-input system, applied in this
study, was detrimental to the expression of the hybrid
variety potential. With the fruits smaller and more
uniform, and having no joined fruits, these TL lines
may be of interest to be cultivated under low input
system conditions and practical for low-income
producers.

Thus, both the diffusion and incorporation of these
improved old materials as a non-conventional
alternative and appropriate to broaden the diversity of
the production

systems are suggested for

consideration.
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