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Abstract

Introduction

Pests and their controlling pesticides are among the most serious threats to the health of
agricultural products. The present study was aimed to investigate the effect of variety and the
possibility of replacing chemical pesticides controlling fruit borer with some compounds of
natural origin for plant traits improvement and damage reduction of tomato fruit borer. Factorial
experiment was done in the template of randomized complete block design with three repetitions.

Materials and Methods

Factors included 9 levels of pest control compounds and 5 varieties (PA-136, PA-162, PA-135,
PA-688 and PA-483). Compounds involved Salicylic acid (5 and 15 mM), Jasmonic acid (50 and
100 uM), two pesticides, Abamectin (750 and 1500 mg/L), Chlorpyrifos (1250 and 2500 mg/L)
and control. Measured traits involved morphological traits (fruit yield, fruit weigh, numbers of
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fruit per cluster, plant height and chlorophyll index), phonological traits (days to flowering and
days to physiological maturation), phytochemical traits (TA, TSS, and ascorbic acid (Vitamin C))
and relative properties to evaluating resistance to fruit borer (the percentage of leaf and fruit
damage).

Results and Discussion

Significant variation was observed between varieties. The maximum fruit yield per plant was
related to PA-136 variety with applications of two-levels of Chlorpyrifos and Jasmonic acid, PA-
162 variety with application of first level of Abamactin, second level of Salicylic acid and PA-
135 and PA-688 varieties with the second level of Chlorpyrifos. The highest significant positive
correlation with yield related to single fruit weight (r=0.48"") and the highest significant negative
correlation were related to days to flowering (r= -0.52™). In stepwise regression analysis of single
plant yield as a dependent variable, three traits including days to flowering, single fruit weight,
and a percentage of pest damage on leaf (as the most important traits) were incorporated in the
regression model that totally explained 49% of variations. Path analysis results indicated that the
highest positive direct effect (0.42) was related to single fruit weight, and the highest indirect
effects (-0.047) had to do with this trait via days to flowering. The first four components were
chosen in principal component analysis, explaining totally 62.5% of phenotypes variation.

Conclusion

Reducing pest damage on leaf and fruit in applying Salicylic acid and Jasmonic acid is suitable
and resulted in the same level of chemical control use.Thus, findings may be used in the design
of breeding programs for plant trait improvement and integrated pest management of tomato fruit
borer.

Keywords: Genetic diversity, Path analysis, Principal component analysis, Plant traits
improvement, Stepwise regression
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Means with the same letters in the same columns are not significantly different at 5 % of probability level.
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Table 2. Pearson simple correlation coefficients between the studied traits in tomato cultivars

Traits 1 2 3 4 5 6 7 8 9 10 11 12
1 1

2 -0521" 1

3 -0.262 0337 1

4 0169 -0.075 -0.117 1

5 -0.01 -0.183 0.276 0231 1

6 0.478" -0.105 -0.350" -0.013 -0.431" 1

7 -0.284 0.391" 0.282 -0.114 -0.096 -0.195 1

8 0.003 0.028 -0.242 0.070 -0.105 0.186 -0.01 1

9 0.009 -0.205 -0.362" 0.007 -0.052 0.174 -0.260 0.292 1

10 -0.084 -0.007 -0.115 0.198 0.244 -0.179 -0.045 0.239 0.166 1

11  0.154 -0.086 -0.366" 0.245 -0.216  0.349" -0.151 0.071 0.131 0.153 1

12 -0.322° 0.252 0.205 0.048 -0.387"" -0.038 0.231 0.071 -0.04 -0.06 0.101 1

*and **: are significant at 0.05 and 0.01 of probability levels, respectively.
Traits 1 to 12 are yield, days to maturity, plant height, numbers of fruit per cluster, fruit weight, chlorophyll index, Vitamin C, TA,
TSS, percentage of fruit damage and percentage of leaf damage respectively
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Table 3. The results of principal components analysis including the coefficients of traits in the

components, eigenvalues and explained variation

. Component
Trait 1 5 P 3 7
Fruit yield per plant 0.395 0.142 0.336- 0.196
Days to flowering 0.362- 0.304- 0.160 0.057
Days to physiologic maturity 0.440- 0.124 0.111- 0.114
Plant height 0.139 0.153 0.303 0.633
Umbers of fruit in a cluster 0.089- 0.614 0.162 0.050
Single fruit weigh 0.370 0.335- 0.237- 0.057
Chlorophyll index 0.348- 0.204- 0.037 0.083
VitaminC 0.164 0.190- 0.415 0.274-
TA 0.280 0.062- 0.309 0.453-
TSS 0.065 0.141 0.589 0.034
Percentage of fruit damage 0.294 0.233- 0.173 0.443
Percentage of leaf damage 0.187- 0.436- 0.160 0.228
Eigenvalue 2.79 1.93 1.59 1.19
Cummulative explained variation 23.26 39.36 52.61 62.54
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