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NiIRUT KHAMCHUMPHOL : EFFECTS OF GENETICS AND PLANT NUTRIENTS ON
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Keyword: Cherry tomato/Non—cherry tomato/DNA marker/Lycopene content/

Potassiurm/Nickel

Tomatoes are an abundant source of bioactive compounds including vitamin
A, vitamin C, carotenoids, and phenolic compounds. The antioxidant content in
tomatoes is dependent on several factors including genetic and environments .
(temperature, light intensity and relative humidity). The aims of this study were to i)
evaluate the genetic diversity of 15 tomato genotypes (i) screen tomate genotypes for
high antioxidant content using DNA markers, and (ifi) identify the suitable plant nutrient
for high antioxidant in tomato. Experiment 1 was conducted to evaluate genetic
diversity and morphological diversity of 15 tomato genotypes comprised of three
cherry tomatoes and twelve non-cherry tomatces using 32 ISSR markers and
agronomic traits. The results showed that 32 ISSR markers generated 214 DNA bands,
111 being polymorphic, with an average of percentage polymorphic band 52%.
Clustering analysis based on the Unweighted Pair Group Method with the arithmetic
mean (UPGMA) method was able to divide 15 tomato genotypes into three groups with
the similarity coefficient of 53%. Group 1 was cherry tomato cultivars, group 2 was
non-cherry cultivated cultivars in Thailand, and group 3 was non—cherry tomato from
AVRDC Taiwan. Agronomic traits {growth habit, fruit color, fruit shape, cluster per plant,
number of fruits per cluster, fruit weight) were used to classify cherry tomato from
non-cherry tomato. In addition, it was found that the difference in fruit color was
related to the genetic distance in various tomatoes eroups. The resutt indicated that
DNA markers was more efficient for classifying the genetic diversity than using the
agronomic characteristics to screen lycopene content in 15 tomato genctypes using 6
primers including 4 SSR and 2 SCAR markers that were reported to be linked to
lycopene contents. The results indicated that the Og® primer of SCAR markers was
able to amplify reproducibly of clear DNA bands and show polymorphic of 15 tomato |

genotypes. The regression analysis between Og° primer results and lycopene contents
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by the chemical analysis was significant with a coefficient of determination (R?) of
36.80%. The result indicated that the Og® marker can be used for screening of high
lycopene content in tomatoes. Experiment 2, two tomato cultivars (Ranger, Sweet Girl)
were sown under two greenhouse conditions to identify the suitable plant nutrient
management for high antioxidant tomatoes. In each condition, six plant nutrient
formulas including T1 (control)-Hoagland solution (H), T2-H + K400 (400 ppm K), T3-
H + K300 (300 ppm K), T4-H + Ni20 (20 ppm Ni), T5-H + Ni10 (10 ppm Ni), and T6-H +
K300 + Nil0 were applied. Yield per plant, fruit color index, TSS, lycopene, and B-
carotene were recorded. The results showed that different plant nutrient formulas did
not affect tomato yield but the H+K400 formula resulted to the highest lycopene
content across 2 environments in both cultivars. In addition, this formula could
promote fruit color (the redness ratio a*/b*), TSS, and B-carotene, especially in
the Sweet Girl cultivar compared to other nutrient formulas. Furthermore, the E2
condition (31.78-36.45°C with 75.26-79.64% RH) was a more suitable environment for

the high yield quality and antioxidant tomato production on both cultivars.
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