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Table 1. Analysis of variance of the effects of hydrogen peroxide and cultivar on vegetative characteristics of tomato plant.

Mean of Squares il 1o 1 S0le

adsy o3l O

aiyy, S 05

S sl a3l a3

Root volume  Root dry weight Rgs?etiglf tSh Leaf dry weight  Number of leaves df Source of variation
202" 13.05™ 606™ 5814™ 376™ 3 (H) H202
704" 0.16" 94** 19323 20068 1 V) o
6084™ 32.6™ 4413" 3871 572" 3 HxV

333 2.08 7.61 217 9.37 16 (Error) >
3.25 5.83 1.63 8.73 2.45 CV (%)

el Ao ey ezl el 3 s e 5 o3 S ezl e 55 ls oxe Sl s g ®
** and ns stand for significant effect at 1% probability level and non-significant effect at 5% probability level, respectively.
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Fig. 1. Mean comparions of the interaction effect of tomato cultivar and hydrogen peroxide concentration on number of leaves (a),
leaf dry weight (b), root fresh weight (c), root dry weight (d), and root volume (e); Columns with dissimilar letters are significantly

different (Duncan, p < 0.05).
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Table 2. Analysis of variance of the effects of hydrogen peroxide and cultivar on characteristics of tomato plant.

Mean of Squares ila o Sl

o oIPH (S x3 Sl LU

36 055

ot o un (gt )3 R e
pH'o.f fruit  Lycopene Fruit 6 pu0 £33 S Jsl 6 o g sl Sou.rce': of
juice sugar variation
Fruit shelf  Fruit firmness Fruit Fruit df
life (2°9) firmness (1) fresh
weight
0.00"s 1867 5.83ns 392™ 0.14™ 0.44™ 294.56™ 3 (H) H202
0.21™ 287 0.16™ 7.68"™ 3.20™ 1.10™ 325.67" 1 ('—3) %)
0.00" 795 60.5™ 402™ 0.19™ 0.15™ 206.89™ 3 HxV
0.00 2.84 341 2.74 0.02 0.00 361.87 16 (Error) Uax
1.31 1.67 0.33 6.29 7.61 1.95 4.45 (%) CV

el Ao s ety Jlal o 3503 e 5 Ao S ezl o 55 Sl ne ol Cus sams e
** and ns stand for significant effect at 1% probability level and non-significant effect at 5% probability level, respectively.
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Fig. 2. Mean comparisons of the interaction effect of tomato
cultivar and hydrogen peroxide concentration on fruit fresh
weight; Columns with dissimilar letters are significantly
different (Duncan, p < 0.05).
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Fig. 3. Mean comparisons of the interaction effect of tomato cultivar and hydrogen peroxide concentration on fruit tissue firmness of
the first series (a), fruit tissue firmness of the second series (b), fruit shelf life (c), fruit sugar (d), lycopene (e), pH of fruit juice (f);
Columns with dissimilar letters are significantly different (Duncan, p < 0.05).
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Abstract

Hydrogen peroxide plays an important role in the response of plants to environmental signals. This
experiment aimed to find the effect of hydrogen peroxide at four levels (0, 20, 40, and 80 puL L) on the
quantitative and qualitative characteristics of two tomato cultivars including "Newton" and "Cherry Santella”
grown in the hydroponics. The experiment was conducted as a factorial based on randomized complete block
design with eight treatments and three replications. The results showed that the application of hydrogen
peroxide significantly increased the vegetative characteristics and qualitative characteristics of tomato such
as number of leaves, dry weight of leaves, fresh and dry weights of root, root volume, firmness and fruit
juice pH. Maximum fresh weight of fruits was achieved at 80 uL L' concentration with a 58% higher than
that of the control. Furthermore, hydrogen peroxide increased fruit shelf life by 35% in "Cherry Santella"
cultivar compared to control. The highest number of leaves, fresh and dry weights and root volume were
observed at 80 pL L. Fruit firmness and shelf life were increased at 40 uL L' concentration. These
findings suggest that the concentrations of 40 pL L' can be used for tomato production in hydroponics.

Keywords: Hydrogen peroxide, Tomato, shelf life, signaling.

Background and Objective: Tomato (Lycopersicon esculentum Mill) is a major source of vitamins A, C, E
and small amounts of B vitamins including: B5, B3, B2, and B1. It contains folic acid, minerals, flavonoids,
phenolic acids and carotenoids that are important for human nutrition and health (1, 4). Hydrogen peroxide
acts in a wide range of reactions, and signaling cascades required for all aspects of plant growth, including
sub-root growth, wall loosening and attachment, woody and woody vessel differentiation, root-to-stem ratio,
and stomata control (2). Hydrogen peroxide can modify root morphology, stomatal opening and closure,
photosynthetic responses, and antioxidant systems in tomatoes under copper stress conditions (5). It has been
demonstrated that foliar application of hydrogen peroxide at concentrations of 6, 14 and 18 mM on the
pepper plant increased resistance to the golden pepper mosaic virus (3). In this study, the effect of hydrogen
peroxide was assessed on the quantitative and qualitative characteristics of Newton and Cherry Santella
cultivars in hydroponic culture with the aim of increasing yield and vegetative characteristics of the plant.

Methods: This experiment was conducted in a factorial with randomized complete block design and three
replications. In this experiment, the nutrient solution of Tabriz University was used in the hydroponic system
and Pumedia was used as a growing medium. Factors included four levels of hydrogen peroxide

1- Department of Horticulture, Faculty of Agriculture, Shahed University, Tehran, Iran.
* Corresponding Author, Email: j.tabatabaei@shahed.ac.ir

50



Effect of Hydrogen Peroxide on Growth and ... Fatemi Ghiri and Tabatabaei

concentration (0, 20, 40, and 80 puL L) and two tomato cultivars (Newton and Cherry Santella). A number
of desired traits were measured during growing period and at the end of the experiment. The fruits were
harvested at physiological ripening and transferred to the plant nutrition laboratory for measurements. Data
were analyzed using SAS software and the means were compared using Duncan's multiple range test at 1 and
5% probability levels. Graphs were drawn using MS Excel.

Results: Results showed that hydrogen peroxide significantly increased the number of leaves, leaf dry
weight, root fresh and dry weights, root volume, and other aspects of plant growth. The highest number of
leaves, leaf dry weight and fruit sugar content were obtained from 80 uL L' hydrogen peroxide treatment on
Santella cultivar. The highest fresh weight of fruits was achieved at 80 uL L' concentration with 58% higher
than that of the control. Fruit shelf life at a concentration of 40 pL L' of hydrogen peroxide on Chery
Santella cultivar increased by 73.4% compared to the control. Increased fruit shelf life may be related to
increased firmness of fruits. The fresh and dry weights of root and root volume were increased by applying
hydrogen peroxide, attributable to changes in root morphology by hydrogen peroxide.

Conclusions: The finding of this experiment may suggest the application of hydrogen peroxide for tomato
cultivation as it promotes growth and improves the quality of fruits. The concentration of 40 or 80 puL L' is
endorsed in hydroponics.
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