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Abstract: Tomato landraces are still cultivated for local use and consumption 
in many regions of the world. They frequently have distinctive organoleptic 
traits and nutritional value. Landraces are highly heterogeneous as they were 
systemically selected for their performance in adverse agricultural 
environments The objectives of this work was to assess a set of 15 Romanian 
tomato landraces collected from Timis County, regarding the yield 
components, in order to identify some genotypes which might be used in 
breeding programs. According with the results of this study we can say that 
there is a considerable variability between landraces regarding the plant yield 
and its components, which can be harnessed in tomato breeding programs. 
Some of the landraces like Gradinari, Livezile 498, Periam 48, Sanmartinu S. 
180b, with high yield potential could be selected for further research and 
utilization. Also, in order to a more effective capitalization of the harvest, are 
worthy of being taken into account the following landraces: Pordeanu 18, Crai 
Nou 26 and Tarnova 360 who showed a very good precocity. 
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The tomato (Solanum lycopersicum L.) is the most 

widely grown vegetable in the world. It was probably 

domesticated In Meso-America and introduced to Europe 

by Spanish explorers in the XVIth century [1;3]. The 

genetic heritage of the tomato was further eroded by the 

development of vintage and modern cultivars, when 

much of the original diversity within the cultivated S. 

lycopersicum was lost [14].  

 Landraces are often heterogeneous and 

composed of different genotypes which are mostly 

homozygous and usually exhibit considerable genetic 

variation for quantitative and qualitative characteristics 

[6]. Tomato landraces are still cultivated for local use and 

consumption in many regions of the world. They 

frequently have distinctive organoleptic traits (flavor and 

aroma) and nutritional value [11]. Landraces are highly 

heterogeneous as they were systemically selected for 

their performance in adverse agricultural environments 

[5]. The great diversity which has been generated over 

centuries of cultivation is distributed at various levels. 

The selection performed by traditional farmers tended to 

configure varieties as mixtures of genotypes and 

common external features [4]. 

 Landraces are usually associated with traditional 

farming systems and have evolved under natural and 

farmers’ selection In low-input agricultural systems [12]. 
This genetic material is typically characterized by a good 

stress tolerance and local adaptability [8; 10]. The 

utilization of landraces by farmers requires a previous 

characterization and evaluation under the desired culture 

conditions, especially low-input and organic agriculture 

[9] 

The objectives of this work was to assess a set 

of 15 Romanian tomato landraces collected from Timis 

County, regarding the yield components under 

greenhouse conditions, in order to identify some 

genotypes which might be used in breeding programs. 

 
Material and Method 

 

The studied biological material was composed 

of 15 tomato landraces from localities of Timis County 

with saline soils. The used experimental design was a 

randomized block design (RBD) with three replications. 

In each plot were grown five plants at 70 x 50 cm. 

During the growing period, were carried out specific 

works for tomato: staking, pruning and irrigation. 



 37 

Suckers were pruned generally each week or more often, 
in order to have a single strain/plant. To ensure a 

favorable environment in the greenhouse, heating, 

cooling, and venting, were controlled. The fertilization 

was achieved by applying only manure (4 kg/m
2
) at the 

soil preparation. For Late Blight, preventively were 

applied treatments with Cuproxat (1 %).  

Depending on mature fruit harvested from each 

planet were determined: fruit weight (Fw); fruits 

number/plant (Fn); plant yield (Py); fruits yield at half of 

the harvesting period (Y1/2); fruits number ripened at 

harvest mid-period (N1/2). 

Data were analyzed using ANOVA and the 

means were compared using Multiple Range Test (MRT) 

according to Ciulca (2006). The significance of 

differences was expressed based on letters, being 

considered as significant the differences between variants 

marked with different letters. To make possible the display 

in a single graph of the performance of each genotype for 

each of the five traits, the basic principle of the biplot 

technique developed by Gabriel (1971) and GGE biplot 

method developed by Yan et. al. (2000) was used. The 

relationships between plant yield and the other traits were 

analyzed using a multiple regression model with four 

independent variables [2]. 

Results and Discussions 
 

For the 15 landraces included in the study were 

registered values of fruit weight from 95,15 g in Rudna 

143 to 364,16 g for Iecea Mare,  with an amplitude of 

269.01 g, due to a high variability both within and 

between landraces (32,93 %). The greater fruit uniformity 

was observed in Iecea Mare and Periam 48 landraces, while 

for Lovrin 189 and Târnova 370 landraces the fruits showed 

a high variation of their weight. The landraces with an 

average fruit weight of 200-300 g submit the largest 

share (46 %), follow by the landraces (33 %) with fruits 

between 100-200 g, and only two landraces have 

achieved values over 300 g. 

Based of multiple comparisons it seems that Iecea 

Mare landrace submitted a fruit weight significantly 

superior to 53% of the landraces, with increases over 

40%. For Crai Nou 26 landrace, the average fruit weight 

was significantly higher with 111.74-235.08 g compare 

to 46 % of the landraces. The lowest values of this trait 

were recorded for Rudna 143, significantly inferior to 

about 73 % from the studied landraces.

  

                                                    

Table 1 

Average values of fruit weight and fruits number/plant for tomato landraces under greenhouse conditions 

No Landraces Fruit weight (g) Fruits number/plant 

  x
sx   s% x

sx   s% 

1 Cruceni 102 218.49+8.90cdef 26.70 34.4+0.9bc 12.06 

2 Periam 48 297.00+11.33ab 20.90 30.0+1.5bcd 20.00 

3 Grădinari 280.42+8.53abcde 23.35 29.4+2.8bcd 26.04 

4 Sanmartin S. 180b 189.69+6.47ef 24.60 36.4+0.7ab 5.44 

5 Lovrin 189 149.55+6.90fg 35.73 46.2+4.9a 30.25 

6 Crai Nou 26 330.23+27.09ab 29.58 15.6+0.5ef 21.93 

7 Sanmartin S. 180a 281.56+25.62abcd 27.30 18.0+1.2ef 38.22 

8 Târnova 673 291.00+14.93abc 22.95 24.0+2.1def 30.05 

9 Târnova 370 287.25+28.97abcd 34.94 14.4+0.7f 31.60 

10 Iecea Mare 364.16+16.50a 20.27 20.0+1.6fdef 34.64 

11 Dudeştii Vechi 883b 129.76+4.91fg 27.78 39.0+3.6ab 27.56 

12 Pordeanu 18 199.40+14.94def 23.69 15.0+0.7ef 25.82 

13 Cheglevici 165 177.74+8.71efg 27.28 24.8+1.6cde 28.74 

14 Livezile 498 260.07+11.28bcde 23.35 29.0+1.3bcd 17.24 

15 Rudna 143 95.15+3.47g 28.01 35.4+1.9b 18.81 

Experience mean 236.76+20,13 32.93 27.44+2.51 35.37 
                                                                                             LSD5%=91.13 g                      LSD5%= 10.42 

                                                                                             LSD1%=121.37 g                    LSD1% = 13.88 

                                                                                             LSD0.1%=158.16 g                  LSD0,1%=18.09 

 
 

The values of harvested fruits for the 15 

landraces expressed a left asymmetric distribution, so 

that at 33 % of the landraces during this period were 

harvested between 30 and 40 fruits, while at 26 % 
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landraces were harvested 20-30 and under 20 fruits/plant, 

respectively. In the case of one landrace the number of 

harvested fruits/plant was over 40 (Table 1). 

Concerning the fruits number/plant the studied 

collection has recorded values between 14.4 in Tarnova 

673 and 46.2 for Lovrin 189, with variation amplitude of 

31.80 and high inter-populations variability (36.47 %). 

The highest uniformity according to fruits ripening was 

observed in plants of Sanmartinu Sârbesc 180b landrace, 

follow by Cruceni 102 landrace. In contrast at 
Sanmartinu Sârbesc 180a, Iecea Mare and the two 

landraces from Tarnova, was found the highest variation 

of harvested fruit number. 

Based on reciprocal comparisons between 

genotypes, it seems that the landrace Lovrin 189 

registered a value of this trait significantly higher to 78% 

of the other landraces, with relative increases over 30 %. 

As well, the landraces: Dudeştii Vechi 883b and 

Sanmartinul Sârbesc 180b have shown a significantly 

higher fruit number than seven landraces, with increases 

of more than 16%. 

Regarding to plant yield, the studied landraces 

had values between 2994 g in Pordeanu 18 and 8254 g 

for Grădinari, with an amplitude of 5260 g, under a 29.03 

% variability between landraces. At intra-population 

level, the highest heterogenity among plants in terms of 

yield was observed at Iecea Mare landrace, while the 

plants of Tarnova 370 showed a high uniformity of this 

trait (Table 2). 

Except for Gradinari landrace, the other 

landraces were grouped in three classes with close 

frequencies. Therefore, 40 % of them have achieved 

yields of 6-7.5 kg/plant, and by 26 % had yields under 4 

kg, or between 4 and 5 kg/plants, respectively. 

 Based of multiple comparisons between the 15 

landraces it seems that Gradinari landrace was especially 

highlighted, achieving significantly higher yield/plant 

with more than 2225 g compared to nine landraces. A 

good yield potential has been recorded also in Livezile 

498, Periam 48 and Sanmartin S. 180b landraces, who 

have achieved increases of over 46 % to other seven 

landraces. The lower production yields were registered in 

Pordeanu 18 and Rudna 143, which presented values 

significantly lower to 58 % of the landraces.

 

Table 2 

Average values of fruit weight and fruits number/plant for tomato landraces under greenhouse conditions 

No Landraces Plant yield (g) Yield at 1/2 Fruits number at 

  x
sx   s% harvest period 1/2 harvest period 

1 Cruceni 102 6946+259abcd 16.68 0.8073abcd 0.4186de 

2 Periam 48 7452+188ab 10.07 0.5772ef 0.4375cde 

3 Grădinari 8254+123a 27.44 0.5627ef 0.4915bcd 

4 Sanmartin S. 180b 7338+267ab 10.20 0.5936def 0.6731a 

5 Lovrin 189 6029+526bcde 24.42 0.3878fg 0.3043efg 

6 Crai Nou 26 5152+119cdefg 15.44 0.8925ab 0.3846de 

7 Sanmartin S. 180a 5068+317defg 28.59 0.2991g 0.2222fg 

8 Târnova 673 7244+548abcd 26.20 0.4032fg 0.4500bcde 

9 Târnova 370 4136+40efg 6.47 0.8856ab 0.5833abc 

10 Iecea Mare 5535+531bcdef 42.89 0.6424cde 0.3500def 

11 Dudeştii Vechi 883b 5128+272defg 15.91 0.5431ef 0.2963efg 

12 Pordeanu 18 2994+134g 29.16 0.9739a 0.6000ab 

13 Cheglevici 165 3972+203efg 22.82 0.8435abc 0.5806abc 

14 Livezile 498 7542+436ab 23.15 0.7092bcde 0.6552a 

15 Rudna 143 3368+223fg 22.17 0.2754g 0.1695g 

Experience mean 5744+431 29.03 0.6264+0.0576 0.4411+0.0403 
                                                                                    LSD5%=2178 g                     LSD5%= 0.2263        LSD5%= 0.1518 

                                                                                    LSD1%=2901 g                     LSD1% = 0.3014       LSD1% = 0.2106 

                                                                                    LSD0,1%=3780 g                   LSD0,1%=0.3927       LSD0,1%=0.2745 

 

 
 

Fruits yield at half of the harvesting period, along with 

the number of fruits harvested during this interval, as a 

proportion of the total value of these two traits are 

indicators of the precocity for the studied landraces. For 

landraces from Timis county were registered values of the 

Y1/2 from 0,2754 in Rudna 143 to 0,9739 for Pordeanu 18 

landrace, with a amplitude of 0,6985, under a high variability 

(35,62 %) between landraces. The largest share submits the 
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landraces which achieved in this period 50-70 % and 70-

90 % of the total yield, respectively. Only in the case of 

four landraces, the values of this indicator were below 

0.40. 

 Pordeanu 18 landrace submitted a significantly 

higher precocity to 64 % of the other landraces, with 

increases of over 0.2647. In case of landraces: Crai Nou 

26,  Târnova 370, Cheglevici 165,  Cruceni 102, the 

quantity of fruits harvested at the half of this period, was 

significantly higher with 21.37 % to those achieved by 

eight landraces. Also, the landraces Rudna 143 and 

Sanmartin S. 180a were significantly late than 84 % of 

the collection, given that at half of the harvesting period 

they achieved fewer than 30 % of the total yield. 

The values of the fruits number ripened at 

harvest mid-period showed a three classes distribution, so 

that for the landraces during this period were harvested 

less then 30 % of the fruits, while to seven of the 

landraces were obtained between 30 and 50% of the total 

harvested fruit. In the case of five landraces during this 

period were harvested only 58-67 % of the entire ripened 

fruits. Regarding this indicator, in this collection were 

recorded values between 0,1695 in Rudna 143  and 

0,6731 at Sanmartin S. 180b, with a variation amplitude 

of 0.5036 and high inter-populations variability (36.36 

%). 

The landraces Sânmartinul Sârbesc 180b and 

Livezile 498 exhibit a better precocity to 76 % of the 

landraces, achieved significantly increases of over 18 %. 

As well, at Pordeanu 18,  Târnova 370 and Cheglevici 

165 during this period the ripened fruits was significantly 

higher with more then 16.20 % to other seven landraces. 

In the case of Dudeştii Vechi 883b, Pordeanu 18 and 

Rudna 143 landraces, was found a significant lateness 

compared to 50% of the remaining landraces, given that 

during this period less than 30% of the fruits were 

ripened.
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Fig. 1. Biplot for yield traits of the tomato landraces under greenhouse conditions 

 
 

The biplot (Fig. 1) based on the first two principal 

components comprise the entire variability of the five 

traits in tomato landraces. Given the performance of 

these landraces expressed on the basis of their position to 

the vectors of different traits, it is noted that the higher 

yield of Gradinari landrace is associated with high values 

of other traits, under a lower precocity to the experience 

mean. In the case of Iecea Mare landrace, the high fruits 

weight has determined values below average for most 

other traits. Also, Crai Nou landrace achieved lower yield 

compared to mean, under a small number of fruits with 

high weight. In the case of Livezile 498, Sanmartin S. 

180a, Sanmartin S. 180b, Târnova 673, Cruceni 102 

landraces, the yields over mean are due to high values of 

weight and number of fruits or only one of these 

components. Lovrin 189 landrace submits a high fruits 

number with a low average weight and later maturing, 

associated with a yield close to the experience mean. In 

the case of Rudna 143, it was observed a large number of 

late small fruits, materialized in a modest yield. 
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 The analysis of variance for the multiple 

regressions regarding the influence of the four traits on 

plant yield in tomato landraces certifies that 88.40% of 

the harvest variability is due to the effects of these traits. 

The fruits number has a major and significant 

contribution (69.48 %) to the achievement of fruits 

weight/plant, follow by the average fruit weight (10.79 

%) and the fruits number at half of the harvesting period 

(7.49 %). Fruits yield at half of the harvesting period 

influences in a small and insignificant extent of 0.65 % 

the variability of total plant yield. Other variability 

sources, not included in this regression model had an 

influence of 11.60% on the achievement of yield.

 

Table 3 

Variance components of multiple regression between plant yield and other traits in tomato landraces 

Variability source SS DF MS
 

F 

Regression 57125806  4 14281452 19,06** 

Fruit weight (x1) 6971030  1 6971030 59,91* 

Fruits number(x2) 44894700  1 44894700 69,48 

Yield at 1/2 harvest per. (x3) 419416  1 419416 0,56 

Fruits no. at 1/2 harvest per. (x4) 4840660  1 4840660 6,46* 

Residual 7493530  10 749353  

Total 64619336 14    

y = -6670,98 +24,14x1  +204,32x2  -1773,16x3 +5130,97x 4; 

R
2
 =0,8840;  R

2
a =0,8376;  R = 0,9402;   SDE = 865 g;  DW=2,12 

 

The regression model used to analyze the 

relationships between plant yield and the other traits is 

highly statistically assured, assessing this trait by an error 

of 865 g. Taking into account that the Durbin-Watson 

index is greater than 1.4 it follows that the possible errors 

that accompany the experimental results are not auto 

correlated, and the order of traits in the equation of 

regression does not influence the estimated values of 

plant yield at studied landraces. The high and close 

values of the two coefficients of determination indicate 

that the number of observations on which the study was 

conducted was appropriate and did not affect the 

obtained results.  

 

Conclusions 
 

According with the results of this study we can 

say that there is a considerable variability between 

landraces regarding the plant yield and its components, 

which can be harnessed in tomato breeding programs. 

For these landraces, the fruits number has a 

major and significant contribution of 69.48 % to the 

achievement of plant yield, follow by the average fruit 

weight with 10.79 %. Therefore, based on this material 

the selection should be targeted to increase the number of 

harvested fruits/plant. 

Some of the landraces like Gradinari, Livezile 

498, Periam 48, Sanmartinu S. 180b, with high yield 

potential could be selected for further research and 

utilization.  

Also, in order to a more effective capitalization 

of the harvest, are worthy of being taken into account the 

following landraces: Pordeanu 18, Crai Nou 26 and 

Tarnova 360 who showed a very good precocity. 
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