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ABSTRACT 
 
Eight tomato mutants (TM-113, TM-127, TM-128, TM-131, TM-132, TM-133, TM-134 and TM- 160) 
along with two reference varieties (Binatomato-4, Binatomato-5) were evaluated based on their 
morpho-physiological features, reproductive characters, yield attributes and fruit yield at the 
experimental farm of Bangladesh Institute of Nuclear Agriculture (BINA). The experiment was laid 
out in a randomized complete block design with three replications. The mutants differed 
significantly from their morphological features (plant height, branch and leaf number, leaf area, 
etc.), growth characters (root weight and total dry mass plant-1, absolute and relative growth rate), 
biochemical parameters (chlorophyll, total sugar, nitrate reductase and vitamin-C contents), 
reproductive behaviour (number of effective and non-effective flower cluster plant-1, number of 
flowers plant-1 and reproductive efficiency), yield attributes and fruit yield. Superior performance in 
leaf area, total dry mass production, absolute growth rate, nitrate reductase activity and total 
sugar content in leaves, number of flower cluster and flowers plant-1 which resulted higher number 
of fruits plant-1. Chlorophyll content and reproductive efficiency had little or no significant 
contribution to fruit yield. Fruit yield had highly significant positive correlation with leaf area, total 
dry mass, absolute growth rate, number of flower clusters and fruits plant-1, while fruit size had 
significant negative association with fruit number. This result indicates that the improvement of 
fruit number plant-1 could be achieved by selecting increased number of effective flower cluster 
plant-1. The mutant, TM-133 maintained superiority to the other mutants for yield related traits 
and produced highest fruit yield (95.1 t ha-1) and thus, it may be treated as a promising mutant to 
release as variety. 
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I. Introduction 
 
Tomato (Lycopersicon esculentum Mill.), is one of the foremost vital widely held and alimentary 
vegetable crop in Bangladesh moreover as within the world. It’s grown up throughout the country for 
its ability to wide selection of soil and climate. It ranks next to potato and sweet potato in respect of 
production within the world (FAO, 2007), however in Bangladesh, it ranks 2nd that is next to potato 
(BBS, 2009) and high the list of canned vegetables (Ahmed, 2008). Its food price is extremely made as 
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a result of higher contents of A, B and C together with metal, minerals, carotene and iron (Bose & Som, 
1990). It’s a wholesome and delicious vegetable employed in dish, soups and processed into stable 
product like tomato ketchup, sauce, pickles paste, condiment and juice. They are extensively employed 
in the canning trade (Hossain et al., 2004). The yield of tomato in Bangladesh is not satisfactory 
compared to other tomato growing countries (FAO, 2007). Average yield of tomato in Bangladesh is 
16.72 t ha-1 (BBS, 2009) which is quite low compared to the tomato growing countries like Japan 
(62.99 t ha-1), USA (66.57 t ha-1), Turkey (42.50 t ha-1), Brazil (54.55 t ha-1) and Italy (53.22 t ha-1) 
(FAO, 2007). To meet nutritionary demand of population, it's vital to extend the yield of tomato per 
unit space of land. Increase of production depends upon several factors like use of improve varieties 
and correct management practices. So, the techniques like typical breeding strategies, nuclear 
technique or genetic engineering are often used for developing high yielding tomato varieties with 
smart quality adaptive to grow beneath the prevailing environmental conditions (Ashrafuzzaman et 
al., 2010). Varietal improvement of tomato is essentially needed to increase fruit yield by creating 
variability in the available germplasms followed by appropriate selection procedures. The induced 
mutation breeding is an effective technique for creating substantial genetic variability in plant species. 
Somaclonal variation in crop can be achieved through physical mutagens particularly gamma radiation 
(Begum, 2005). This technique has been successfully utilized by Bangladesh Institute of Nuclear 
Agriculture (BINA) and many other research institutes in the world. The mutation breeding can play 
an efficient role in developing an ideal plant type having superior physiological performance as well as 
high yield (Dutta, 2001). To increase productivity in tomato, it is necessary to create variability and 
select desirable type with stable yield. However, biochemical properties are related to yield of tomato 
plant (Dutta, 2004). The higher chlorophyll contents, nitrate reductase activity and total sugar levels 
are helpful in increasing fruit yield in tomato (Dutta, 2004). Component characters for yield are 
interdependent to each other while one character may express at the expense of other (Sharma et al., 
2006; Hidayatullah et al., 2008). The importance of correlation in any breeding programme is well 
documented for various crop species as it provides a basis for effective selection. Correlation index 
acts as a guide to the reliability of phenotypic and genotype values and determines success in crop 
improvement (Singh et al., 2009). Under these circumstances, the scientists of crop physiology division 
of BINA have developed several promising mutants of tomato with high yield potentials. These 
mutants need to be assessed for their morphological and physiological maneuvering that takes place 
compared to the existing tomato cultivars. Thus, the present research work was designed to evaluate 
the performances of eight elite tomato mutants along with two reference varieties based on their 
morpho-physiological features, reproductive characters, yield attributes and fruit yield. 
 
 

II. Materials and Methods 
 
The experiment was carried out at laboratory and experimental field of Bangladesh Institute of 
Nuclear Agriculture (BINA), Mymensingh during October 2009 to March 2010. The experiment 
consisted of eight tomato mutants each representing a treatment along with two reference varieties. 
The mutants were TM-113, TM-127, TM-128, TM-131, TM-132, TM-133, TM-134, TM-160 and the 
reference varieties were Binatomato-4 and Binatomato-5. The experiment was laid out in a 
Randomized Complete Block Design (RCBD) with three replications. The unit plot size was 3.0m × 4.0 
m. Tomato seedlings were raised in seedbed. The seeds of each genotype were sown in the seed bed on 
20 October, 2009. The seed beds were prepared in iron sheet tray (50 cm x 60 cm). After sowing, the 
seeds were covered with light soil. 25-day old seedlings were transplanted in the experimental plot on 
15 November, 2009. First harvest of ripen tomato started at 80 DAT. At initial ripening stage, ripen 
tomato was harvested at 5-day interval and after a few days, ripen tomato was harvested at 2-day 
interval. All the harvests came to end in March 2010. The data were collected on morphological 
parameters- plant height (cm), number of branches plant-1, number of leaves plant-1 and leaf area 
plant-1 (cm2);  growth parameters- total dry matter plant-1, root weight plant-1, absolute growth rate 
and relative growth rate; biochemical parameters- chlorophyll estimation, nitrate reductase (NRase) 
activity, determination of total sugar and vitamin C content in fruit; reproductive characters- number 
of effective flower cluster plant-1, number of non-effective flower cluster plant-1, number of flowers 
plant-1 and reproductive efficiency; yield and yield contributing characters- number of fruits plant-1, 
single fruit weight, fruit yield plant-1, fruit yield (t ha-1). 
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The following formulas were used for calculating different parameters:  
 

The growth analysis like AGR and RGR was carried out following the formulae of Hunt (1978).  
 

Absolute growth rate (AGR) =
T1 - T2

W1-W2  g plant-1 day-1 

 

Relative growth rate (RGR) =
T1 - T2

ln W1  - ln W2  g g-1 day-1 

Chlorophyll was estimated following the procedure of Yoshida et al. (1976). Chlorophyll content was 
estimated as follows:  
 
Total chlorophyll (mg g-1fw) = [20.2 x A645 – 8.02x A663] x 0.2  
 
NRase was estimated following the procedure of Stewart and Orebanjo (1979). NRase measurement 
was estimated as follows:  
 
NRase = Correction factor x dilution factor x optical density x incubating time  
 
Total sugar was determined by the phenol-H2SO4 method of Dubois et al. (1956). Total sugar 
measurement was estimated as follows:  
 
Total sugar (mg g-1 fw) = Correction factor x dilution factor x optical density.  
 
Vit-C was determined by the meta phosphoric acid (AOAC, 1980). Vitamin C content was calculated by 
using the following formula.  
 

Vitamin C content = 
      

    
                

 
 

Reproductive efficiency (RE) = 
                         

                             
     

Statistical analysis The collected data were analyzed statistically following the analysis of variance 
(ANOVA) technique and the mean differences were adjudged by Duncan’s Multiple Range Test (DMRT) 
using the statistical computer package program, MSTAT-C (Russell, 1986). The simple correlation 
coefficient among the quantitative characters was estimated by using the statistical computer package 
program, MSTAT-C (Russell, 1986). 
 
 
III. Results and Discussion 
 
Morphological parameters  
 

The variation in plant height among the mutants/varieties differed significantly (Table 01). The tallest 
plant was recorded in TM-113 (110.2 cm) followed by TM-128 (104.0 cm). In contrast, the shorter 
plant was recorded in TM-132 (68.3 cm) and TM-160 (68.7 cm) with same statistical rank. These 
results were in agreement with the result of Sharma et al. (2006) who stated that plant height differed 
significantly among the studied genotypes in tomato. There was a significant variation among the 
mutants/varieties in respect of branch number plant-1 (Table 01). The number of branches plant-1 was 
maximum in Binatomato-5 (6.89) and TM-128 (6.44). On the other hand, the minimum number of 
branches plant-1 was recorded in TM-160 (4.00). Genotypic variability in branching was also observed 
by many workers in tomato (Sandri et al., 2003; Asati et al., 2008; Hidayatullah et al., 2008; Prashanth 
et al., 2008). 
 
 
 
 

Where,  
T =Titre, D=Dye factor, V1=Volume made up, V2=Volume of extract 
taken for estimation, and W= Weight of sample 

Where, 
W2 and W1 are the DM at time T2 and T1, respectively. 
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Table 01. Morphological characters of tomato mutants and varieties in this study 
 

Mutants/ 
varieties 

Plant height 
(cm) 

Branches 
/plant (no.) 

Leaves/ plant at Leaf area/ plant (cm2)at 
40 DAT 60 DAT 40 DAT 60 DAT 

Binatomato-4 
Binatomato-5 
TM-113 
TM-127 
TM-128 
TM-131 
TM-132 
TM-133 
TM-134  
TM-160 

70.5 e 
99.0 bc 
110.2 a 
86.6 d 
104.0 b 
83.1 d 
68.3 e 
93.9 c 
83.1 d 
68.7 e 

4.89 ef 
6.89 a 
6.11 bc 
5.29 de 
6.44 ab 
4.67 f 
4.78 ef 
5.78 cd 
5.00 ef 
4.00 g 

21.2 cd 
25.3 b 
20.0 de  
22.1 cd 
28.5 a 
20.2 de 
18.4 e 
27.8 a 
23.0 bc 
18.2 e 

45.1 bc 
53.3 a 
42.4 c 
43.3 c 
49.6 ab 
36.1 d 
33.8 de 
49.7 ab 
36.0 d 
30.2 e 

897 f 
1589 d 
2525 c 
2669 c 
4541 a 
3360 b 
1237 e 
3480 b 
2377 c 
1685 d 

1867 g 
3320 ef 
5565 cd 
5230 d 
7937 a 
6065 bc 
2091 g 
6206 b 
3721 e 
2783 f 

LSD (0.05) 5.62 0.55 2.50 4.82 310.2 607.6 
 

In a column figures having same letter (s) do not differ significantly at P ≤ 0.05 

 
The mutants TM-128 and TM-133 and variety Binatomato-5 produced higher number of leaves plant-1 
at the both growth stages (Table 01). But at 60 DAT, the maximum leaves production was recorded in 
Binatomato-5 (53.3). The mutant TM-160 produced the few leaves plant-1 at the both growth stages 
(18.2 and 30.2 for 40 and 60 DAT, respectively), which was statistically identical to TM-132 (18.4 and 
33.8 for 40 and 60 DAT, respectively). This result was in agreement with the result of Singh and Raj 
(2004) in tomato. The highest leaf area (LA) was recorded in TM-128 (4541 and 7937 cm2 for 40 and 
60 DAT, respectively). The lowest LA was recorded in Binatomato-4 (897 and 1867 cm2 for 40 and 60 
DAT, respectively). The leaf number of Binatomato-4 was medium but the LA was the lowest due to 
smaller size leaflets. The result obtained from the present study is in consistent with result of 
Heuvelink (1999) in tomato who stated that variation in LA could be attributed to the changes in 
number of leaves and their expansion.  
 
Growth characters  
 

Root weight plant-1 varied significantly among the mutants/varieties (Table 02). The highest root 
weight was observed in TM-128 (11.2g plant-1) followed by TM-131 (9.37g plant-1). The lowest root 
weight was recorded in TM-132 (4.31g plant-1) that was not different significantly from TM-160 (4.49g 
plant-1) and Binatomato-4 (4.90g plant-1). Genotypic variability in root weight was also observed by 
BINA (2008) in tomato. 
 
Table 02. Growth characters of tomato mutants and varieties/cultivars recorded at different 
growth stages 
 

Mutants/ 
varieties 

Root weight 
/plant (g) 

Total dry mass 
/plant (g) 

Absolute growth rate 
at 40-60 DAT 
(g/plant/day) 

Relative growth rate 
at 40-60 DAT 
(mg/g/day) 40 DAT 60 DAT 

Binatomato-4 
Binatomato-5 
TM-113 
TM-127 
TM-128 
TM-131 
TM-132 
TM-133 
TM-134  
TM-160 

4.90 f 
6.18 e 
6.40 e 
8.35 c 
11.2 a 
9.37 b 
4.31 f 
8.82 bc 
7.30 d 
4.49 f 

9.66 h 
22.66 d 
13.91 g 
25.87 c 
38.93 a 
30.51 b 
16.81 f 
32.32 b 
27.77 c 
18.62 ef  

40.0 f 
84.9 c 
57.7 e 
93.8 b 
102.5 a 
87.9 bc 
41.0 f 
107.3 a 
71.5 d 
54.2 e 

1.52 ef 
3.11 bc 
2.19 d 
3.40 ab 
3.23 bc 
2.87 c 
1.21 f 
3.75 a 
2.19 d 
1.78 de 

71.1 a 
66.0 ab 
71.1 a 
64.4 ab 
49.0 cd 
52.9 c 
44.5 d 
60.1 b 
47.3 cd 
53.4 c 

LSD (0.05) 0.72 2.40  6.71 0.39 6.27 
 

In a column figures having same letter (s) do not differ significantly at P ≤ 0.05 
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The mutant TM-128 showed higher TDM at both growth stages (38.93 and 107.3 g at 40 and 60 DAT, 
respectively) whereas at 60 DAT, TM-133 showed the highest TDM (107.3 g). On the contrary, 
Binatomato-4 and TM-132 produced lower TDM possibly for production fewer leaves plant-1 (Table 
01). Increased TDM in TM-133 and TM-128 was possibly due to greater leaf number (Table 01). 
Similarly Mohanty (2002) reported TDM increases in high yielding genotypes compared to low 
yielding ones. TM-133 showed the highest AGR (3.75 g plant-1 day-1) followed by TM-127 (3.40 g plant-

1 day-1). The higher AGR in TM-133 and TM-127 might be due to production of higher LA (Table 01) 
and TDM (Table 02). On the other hand, TM-132 showed the lowest AGR (1.21 g plant-1 day-1) due to 
production of lower LA plant-1 (Table 01). Spatial distribution of the tomato plants was not developed 
to the level for intra competition. Thus, increased in LA content increased in TDM (Table 02) 
consequently AGR (Table 02) similar results observed by Andriolo et al. (1998). The relative growth 
rate (RGR) showed significant difference among the tomato genotypes studied (Table 02). The highest 
RGR was observed in Binatomato-4 and TM-113 (71.1 mg g-1 d-1). These two genotypes was not high 
yielder (Table 05). In contrast, the lowest RGR was recorded in TM-132 (44.5 mg g-1 d-1) that was also 
a low yielder. These results indicate that fruit yield had no relation with RGR in tomato. On the other 
hand Lee et al. (2002) reported that fruit yield had position correlation with RGR.  
 
Biochemical characters 
  

The highest chlorophyll content in leaf was recorded in TM-134 (2.75 mg g-1fw) and the lowest 
chlorophyll content was observed in Binatomato-5 and TM-131 (2.36 mg g-1fw). Dutta et al. (1995) 
reported that fruit yield was positively correlated with chlorophyll content in leaf. In the present 
investigation, the mutant TM-131 was high yielder with lower chlorophyll which indicates chlorophyll 
content in leaves is not obligatory for getting higher fruit yield in tomato. Nitrate reductase (NR) 
activity in the leaf at 60 DAT (reproductive stage) varied significantly among the studied 
mutants/variety (Table 03). The higher NR activity was recorded in Binatomato-5, TM-113, TM-128 
and TM-133 with being the highest in TM-133 (8.11 μ mol g-1 fw). In contrast, the lower NR activity 
was recorded in TM-132 (5.41 μ mol g-1fw) followed by TM-160 (5.63 μ mol g-1 fw). Dutta (2001) 
reported that NR activity in the leaves had significant positive correlation with fruit yield in tomato. 
Significant variation on total sugar content in leaf of tomato mutants and varieties was observed 
(Table 03), where high yielding genotypes, in general, showed higher total sugar in leaves than low 
yielding ones (Table 05). The highest total sugar was recorded in TM-133 (82.5 mg g-1 fw) and the 
lowest was recorded in TM-132 (66.3 mg g-1 fw) which was consistent with result of BINA (2008). 
 
Table 03. Variation in biochemical characters of tomato mutants grown in winter. 
 

Mutants/ 
varieties 

Chlorophyll 
(mg/gfw) † 

Nitrate reductase 
(µmol NO2- /gfw) † 

Total sugar 
 (mg/gfw) † 

Vit-C in ripen tomato 
(mg/100 gfw) 

Binatomato-4 
Binatomato-5 
TM-113 
TM-127 
TM-128 
TM-131 
TM-132 
TM-133 
TM-134  
TM-160 

2.65 ab 
2.36 b 
2.68 ab 
2.60 ab 
2.46 ab 
2.36 b 
2.64 ab 
2.42 ab 
2.75 a 
2.64 ab 

6.40 c 
7.88 a 
7.86 a 
7.22 b 
7.90 a 
6.30 c 
5.41 d 
8.11 a 
7.62 ab 
5.63 d 

72.4 cde 
75.6 a-d 
80.2 ab 
74.3 bcd 
80.6 ab 
78.3 abc 
66.3 e 
82.5 a 
73.2 cd 
68.7 de 

20.6 a 
19.1 abc 
18.4 a-d 
14.8 e 
16.4 cde 
15.5 de 
20.1 ab 
17.3 b-e 
20.0 ab 
21.0 a 

LSD (0.05) 0.33 0.52 6.31 2.75 
CV (%) 7.38 4.28 4.89 8.73 

 

In a column figures having same letter (s) do not differ significantly at P ≤ 0.05; †: Data was collected at 60 DAT i.e. flowering 
and fruiting stage 

 

Significant variation in Vitamin-C (Vit-C) content in fruit due to genotypes was also observed in tomato 
(Table 03). The highest Vit-C was observed in TM-160 (21.0 mg/100 gfw) which was non-significant 
different with Binatomato-4 (20.6 mg/100 gfw), TM-132 (20.1 mg/100 gfw) and TM-134 (20.0 
mg/100 gfw). The lowest Vit-C was recorded in TM-127 (14.8 mg/100 gfw) followed by TM-131 (15.5 
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mg/100 gfw) and TM-128 (16.4 mg/100 gfw). Results revealed that large size fruit had lesser amount 
of Vit-C than smaller size ones in tomato (BINA, 2003).  
 
Reproductive characters 
 

The genotypic variation on the number of effective and non-effective flower clusters plant-1, flower 
production plant-1, reproductive efficiency (RE) were significant (Table 04). TM-133 produced the 
highest number of effective flower clusters plant-1 (19.7). The mutant TM-113 produced the lowest 
number of effective flower cluster plant-1 (10.1). Results revealed that high yield genotypes produced 
greater number of effective flower cluster than low yielding ones While fruit yield had no relation with 
non-effective flower cluster plant-1 (BINA, 2007). In the same way TM-128, the high yielding mutant, 
produced the highest number of non-effective flower clusters plant-1 (10.0) whereas Binatomato-5, the 
low yielding variety, produced higher number of non-effective flower clusters plant-1 (9.89). Number of 
flower production per plant had no relation with fruit yield. Binatomato-5, the low yielding variety 
produced the highest number of flowers plant-1 (81.7) while TM-128, the high yielding mutant also 
showed higher flowers plant-1 (80.2). In contrast, the lowest number of flowers plant was recorded in 
TM-113 (52.3). This type of genotypic variation in flower number was also observed by BINA (2008). 
Reproductive efficiency did not show any regular pattern with fruit yield like plant height or branches. 
The higher RE was recorded in Binatomato-4, TM-133, TM-134 and TM-160 with being the highest in 
TM-160 (78.9%). The lowest RE was recorded in TM-132 (51.9%). Genotypic variation in RE was also 
observed by BINA (2007) in tomato. 
 
Table 04. Variation in reproductive characters of tomato mutants and varieties 
 

Mutants/ 
varieties 

Effective flower 
clusters/ plant (no.) 

Non- effective flower  
clusters/plant (no.) 

Flowers/ 
plant (no.) 

Reproductive  
efficiency (%) 

Binatomato-4 
Binatomato-5 
TM-113 
TM-127 
TM-128 
TM-131 
TM-132 
TM-133 
TM-134  
TM-160 

14.9 cd 
18.4 b 
10.1 g 
13.5 ef 
16.0 c 
14.6 de 
13.2 f 
19.7 a 
18.4 b 
13.8 def 

9.11 cd 
9.89 ab 
6.22 fg 
9.33 bc 
10.0 a 
6.66 f 
9.11 cd 
7.33 e 
8.62 d 
5.78 g 

69.2 cd 
81.7 a 
52.3 f 
62.0 e 
80.2 a 
67.7 cd 
74.6 b 
70.9 bc 
65.5 de 
43.1 g 

73.0 a 
52.8 cd 
56.5 cd 
66.4 b 
58.7 c 
54.9 cd 
51.9 d 
78.2 a 
75.7 a 
78.9 a 

LSD (0.05) 1.12 0.62 4.81 5.67 
In a column figures having same letter (s) do not differ significantly at P ≤ 0.05 

 
Yield contributing characters 
 

The yield contributing characters i.e., number of fruits plants, single fruit weight and fruit yield among 
the studied mutants/varieties varied significantly (Table 05). The highest number of fruits plant-1 was 
recorded in TM-133 (58.1) followed by TM-131 (54.0). These two mutants also showed higher fruit 
yield. In contrast, TM-113 produced the lowest number of fruits plant-1 (19.5) but showed not the 
lowest fruit yield due to larger size fruits. This type of genotypic variation in fruit number also 
observed by Bhangu and Singh (1993).  
 
TM-113 produced the highest single fruit weight (75.7 g) which was significantly different than the 
others. The lowest single fruit weight was found in Binatomato-5 (38.0 g). This result of variability in 
single fruit weight agreed with report of BINA (2007). In case of fruit yield the mutant TM-133 showed 
the highest fruit yield plant-1 (2.86 kg) followed by TM-128 (2.67) and TM-131 (2.54 kg) with same 
statistical rank (Table 05). The yield was higher in these three mutants because of production of 
higher number fruits plant-1. In contrast, TM-132 showed the lowest fruit yield (1.35 kg) due to the 
production of fewer fruits plant-1 as well as smaller fruit size. Most of the researchers reported that 
fruit yield in tomato mostly depend on fruit number and fruit size (Islam et al., 1996; Sandri et al., 
2003; Singh and Raj, 2004; Kabir, 2004; Karim, 2005; Sharma et al., 2006; Hidayatullah et al., 2008). 
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The fruit yield hectare-1 was converted from the value of fruit yield plot-1. So the yield performance of 
per unit area basis was appeared to be similar to that of per plant yield.  
 
Table 05. Genotypic effect on the yield and yield attributes of studied tomato mutants and 
varieties 
 

Mutants/ 
varieties 

Fruits/plant (no.) Single fruit weight (g) Fruit weight/ plant (kg) 
Fruit yield 
(t/ha) 

Binatomato-4 
Binatomato-5 
TM-113 
TM-127 
TM-128 
TM-131 
TM-132 
TM-133 
TM-134  
TM-160 

44.0 d 
48.3 cd 
19.5 g 
47.2 cd 
49.8 bc 
54.0 ab 
28.9 f 
58.1 a 
51.2 bc 
35.4 e 

43.6 e 
38.0 f 
75.7 a 
48.3 cd 
60.4 b 
53.0 c 
46.7 de 
49.2 cd 
48.9 cd 
51.4 cd 

1.92 d 
1.84 d 
1.48 e 
2.28 c 
2.67 ab 
2.54 ab 
1.35 e 
2.86 a 
2.40 bc 
1.82 d 

67.2 e 
64.4 e 
51.8 f 
79.8 d 
93.4 b 
88.9 bc 
47.3 f 
100.1 a 
84.0 cd 
63.7 e 

LSD (0.05) 5.15 5.33 0.34 5.69 
 

In a column figures having same letter (s) do not differ significantly at P ≤ 0.05;  

 
Association of characters 
 

Phenotypic correlation coefficients among different quantitative characters are presented in the Table 
06. Fruit yield plant-1 was positively and significantly correlated with leaf area (r=0.62**), total dry 
mass (r=0.78**), nitrate reductase (r=0.42*), total sugar (r=0.52**), absolute growth rate (r=0.69**), 
the number of flower cluster (r=0.58**) and fruits plant-1 (r =0.81**) but showed negative association 
with chlorophyll (r=-0.34) and relative growth rate (r =-0.15). Therefore, fruit yield could be improved 
by selecting tomato genotype(s) having increased leaf area, TDM and increased number of flower 
cluster per plant. However, number of fruits plant-1 was highly significant and positively correlated 
with TDM plant-1 (r= 0.70**), AGR (r=0.63**) and number of flower cluster plant-1 (r= 0.80**) but 
significantly negative associated with fruit size (r=-0.46**) i.e. fruit size and number is negative 
associated with each other. Interestingly, chlorophyll and RGR had no significant positive association 
in most of the plant characters indicating chlorophyll content in leaves and RGR should not 
consideration for tomato improvement but nitrate reductase and AGR should be considered for 
tomato yield improvement. The above results are supported by many scientists in tomato (Heuvelink, 
1999; Lee et al., 2002; Sandri et al., 2003; Singh and Raj, 2004; Sharma et al., 2006; Hidayatullah et al., 
2008). 
 
 
IV. Conclusion 
 
Growth and development, biochemical parameters, yield contributing characters and yield of the 
studied tomato mutants varied significantly. Among them the mutants TM-128, TM-131 and TM-133 
were superior to other mutants/varieties. The mutant TM-133 appears to be the best one and may be 
treated as superior one to release as variety. However, further studies are needed to confirm their 
performance in the other locations.  
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Table 06. Simple correlation coefficient among different characters of tomato mutants/variety† 
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Fruit yield 0.62** 0.78** - 0.34 0.42* 0.52** 0.69** - 0.15 0.58** 0.26 0.30 0.81** 0.09 
Fruit number 0.44* 0.70** - 0.45* 0.45* 0.34 0.63** - 0.18 0.80** 0.45* 0.32 --- - 0.46** 
Single fruit weight 0.52** 0.003 0.12 0.26 0.38* 0.01 0.07 - 0.55** - 0.42* - 0.15 - 0.46* --- 
Plant height 0.71** 0.57** - 0.22 0.84** 0.67** 0.62** 0.30 0.06 0.21 - 0.30 0.04 0.54** 
Branch number 0.44* 0.47** - 0.23 0.77** 0.51** 0.52** 0.36* 0.25 0.53** - 0.41* 0.08 0.14 
Leaf area --- 0.80** - 0.31 0.60** 0.72** 0.74** - 0.09 0.08 0.16 - 0.15 0.44* 0.52** 
Total dry mass --- --- - 0.51** 0.64** 0.61** 0.95** - 0.08 0.51** 0.35* 0.002 0.70** 0.003 
Chlorophyll --- --- --- - 0.22 - 0.25 - 0.42* - 0.04 - 0.28 - 0.31 0.23 - 0.45* 0.12 
Nitrate reductase --- --- --- --- 0.68** 0.66** 0.31 0.42* 0.29 0.05 0.45* 0.26 
Total sugar --- --- --- --- --- 0.64** 0.29 0.22 0.16 - 0.10 0.34 0.38* 
Absolute growth rate      --- 0.13 0.44* 0.30 0.004 0.63** 0.008 
Rrelative growth rate       --- - 0.19 - 0.14 0.03 - 0.18 0.07 
Flower cluster number        --- 0.54** 0.34 0.80** - 0.55** 
Flower number         --- - 0.42* 0.45* - 0.42* 

*, ** significant at 5 and 1% level of probability; †: Fruit yield and other yield attributes had no significant positive correlation with plant height and branch number. 

 


