Effect of LED Light and Stem Training Methods on Morphological and
Biochemical Characteristic of Greenhouse Grafted Tomato

Abstract

Grafting of vegetables is a new management technique that is widely used with the aim of preventing biotic and abiotic stresses
in fruit and vegetables in greenhouses. For this purpose, ‘SV4129TH’ the cultivar was used as a scion grafted onto the
‘Emperdor’ rootstock. Two- and three-stem grafted seedlings along with non-grafted ones (control) for 30 days in a completely
controlled environment under four LED light treatments including pure red, pure blue, white (full spectrum) and the combination
of red and Blue (30% to 70%) were placed in separate tiers. Results reveal that the combination of red and blue light (RB) is the
most suitable light source for increasing the quality of grafted tomato seedlings. Seedlings were grown for 30 days under
different sub-spectrums of LED light and evaluated. The results showed that morphological traits such as height, stem diameter
and number of leaves were significantly increased by 10.28, 13.16 and 65% respectively in grafted multi-stemmed plants
compared to non-grafted single-stemmed plants. The yield and average of single fruit in two-stem andfhree-stem grafted plants,
were 3.2 — 4.1% and 16.17-27% higher than non-grafted single stem plants. Biochemical characteristics such as,lycopene, soluble
solids and vitamin C increased by 30, 9.1 and 9.58% in grafted plants, respectively, comparedite,non-grafted plants. The amount
of acidity in non-transplanted plants was equal to 0.67%, which was higher than that of grafted plants. The'best option in terms of
productivity and production was the grafted tomatoes with three-stems, whieh yielded 11.9 kg per plant.
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Extended Abstract

Introduction

Grafting of vegetables is a new management technique that is,widelyausediwith the aim of preventing biotic and abiotic stresses
in fruit and vegetables in greenhouses. For this purpose, ‘SV4129TH* cultivar was used as a scion grafted onto the
‘Emperdor’ rootstock. Vegetable grafting is an advanced approach t(Xreite climate resilience or minimize soil degradation and

loss of natural resources, thereby improving long-term vegetable production.
Materials and Methods

This experiment was carried out in the fall of 2023 in‘erder to determine the effect of the stem training methods on morphological
and biochemical characteristic of greenhouse grafted temato at the University of Tehran. For this purpose, ‘SV4129TH’ the
cultivar was used as a scion grafted onto the ‘Empetdor’ rootstock. Three weeks after planting, the seedlings were grafted using
the Nimanim method. One week after grafting, the'seedlings were trained as two stems (P2) and three stems (P3) and transferred
to the cubes. The following measurements Were recorded for each”plant:Morphological traits such as height, stem diameter,
number of leaves and leaf area index.. Biochemical propérties such as lycopene, soluble solids, vitamin C and acidity

Results and Diseussion

The results of the experiment show}g:?t the yield and average of single fruit in grafted plants with two stems and three stems
were higher than non-grafted single stem plants. Morphological traits such as height, stem diameter, number of leaves and leaf
area index werepmore in grafted plants than non-grafted ones. Biochemical properties such as lycopene, soluble solids and

vitamin C were maore sigﬁ%nt In grafted plants. But the amount of acidity was higher in non-grafted plants.

Conclusions

grafting of tamato plant had a significant effect on morphological characteristics, biochemical characteristics and production. The
plant yield in two-stemmed and three-stemmed plants increased the most compared to non-grafted single-stemmed plants. The
difference‘inproduction between grafted and non-grafted plants is due to the root system of the emperadora root system, which is
a fast-growing root and tolerates salinity and low soil temperature, and fills a larger volume of soil compared to the non-grafted
plant. The index of leaf area in grafted plants was higher than that of non-grafted plants, which will increase photosynthesis and
yield. Vegetable grafting is an advanced approach to create climate resilience or minimize soil degradation and loss of natural
resources, thereby improving long-term vegetable production.
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