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Extended Abstract

1. Introduction: One of the main symptoms of sensitivity to environmental stress is the decrease in plant
performance. Tomato, with the scientific name (Solanum lycopersicum L) from the Solanaceae family, is
one of the valuable plants from an economic and nutritional point of view. Drought has been one of the
main factors limiting agriculture in recent years, especially in Iran, which is located in an arid and semi-
arid region, and it has become more visible and effective in recent years. In 2017, the Food and
Agriculture Organization reported its global production as 182.3 million tons, and Iran, with the
production of 6.17 million tons and 3.4% of the world's production, occupies sixth place in the world's
tomato production. Studies have shown that this plant is a rich source of minerals and vitamins, and its
distinct nutritional properties play an important role in reducing the risk of diseases because they contain
high amounts of antioxidants such as carotenoids, polyphenols, ascorbic acid, and many others. To reduce
and moderate the harmful effects of environmental stress, the new combinations of LAB and GABA have
been used less often, while the use of these two together is very beneficial.

2. Materials and Methods: To reduce the effects of experimental irrigation stress, the present research
was conducted in the research farm of the Department of Horticulture, Faculty of Agriculture and Natural
Resources, Mohaghegh Ardabili University, as a factorial experiment in the form of a completely
randomized design. In this experiment, to apply low irrigation stress, irrigation at two levels of soil
moisture (full irrigation 90% of field capacity moisture, 50% of field soil capacity moisture) as the first
factor and GABA foliar spraying treatments in concentrations 1 and 2 mg/liter along with LAB in two
concentrations of 5 and 10% and a control treatment was considered as the second factor. To obtain the
field capacity of the soil (the amount of moisture that remains in the soil after the release of gravity water)
and the percentage of moisture in the field soil, a field of one square meter was irrigated until saturation
and covered with plastic. After stopping irrigation and water drainage, soil moisture was measured at six-
hour intervals at the root growth depth (20 cm) with a hygrometer. This process continued until the
moisture content was approximately equal in several consecutive measurements. This percentage of
humidity is considered equal to the humidity of the field's capacity, and irrigation treatments are
considered based on a percentage of this amount of soil moisture. The seeds of Chef tomato plants were
planted in 12 x 12 trays to produce seedlings and kept in the greenhouse. After the production of seedlings,
the plants were transferred to the main farm. 20 days after transferring to the mainland and establishing
the plants, irrigation stress was applied along with spraying the plants with GABA and LAB. Two weeks
after the last spraying, the fruits were harvested, and the fruit weight and yield of a plant, along with
stomatal conductance, ion leakage, and relative water content, were investigated.

3. Results and Discussion: The results showed that foliar spraying of GABA and LAB affected the
performance of tomato plants, especially in drought stress conditions, and partially compensated for the
negative effects of drought stress. Application of GABA and LAB increased the yield in tomato. The
highest fruit weight (2.44 kg) per plant was obtained under full irrigation conditions and when GABA
was used at a concentration of 2 mg/liter. Our results showed that the plants treated with GABA at a
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concentration of 2 mg/liter had a higher efficiency than the plants treated with LAB and the control. With
the increase of irrigation stress, the rate of ion leakage increased, and the relative water content of leaves
decreased. Despite the positive effect of LAB at a concentration of 10% in reducing ion leakage during
irrigation stress, the use of GABA at a concentration of 2 mg, in addition to reducing the amount of ion
leakage, increased the relative water content and stomatal conductance in tomato leaves in this
experiment. In addition, the results showed us that with increasing drought stress, stomatal conductivity
decreases. Stomatal closure is the first response to drought stress in most plants, and stomatal closure
prevents water loss from transpiration pathways. Also, the concentration of 2 mg/L GABA in normal
irrigation conditions has increased stomatal conductance, and in Irrigation stress, in field capacity
humidity of 50% has prevented the reduction of stomatal conductance to a large extent. According to the
results of the present study, during irrigation at 50% humidity of the field capacity, the use of GABA at
a concentration of 2 mg/liter and LAB at a concentration of 10% had an acceptable effect on reducing the
~ effects of irrigation stress on tomatoes.

5. Conclusion: In this study, foliar spraying of GABA and LAB affected the performance of tomato plants,
especially under drought stress conditions, and partially compensated for the negative effects of low
irrigation stress. Application of GABA and LAB increased the yield in tomato. Therefore, it seems that
in order to achieve the goals of sustainable agriculture, it is recommended to use LAB and GABA in
different concentrations instead of chemical fertilizers to increase the efficiency and performance of
plants during irrigation stress.
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Figure 1- Changes in the weight of a fruit in tomato plants during foliar spraying with GABA
and LAB in different concentrations under low irrigation conditions. (The concentration of LAB 1 and
LAB 2 is to 5 and 10%, respectively, GABA 1 and GABA 2 are to 1 and 2 mg.L")
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Table 1- Changes in the weight of the fruit in the plant and the firmness of the tissue affected by the stress
of low irrigation and foliar spraying with GABA and LAB.
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Table 2- Changes of Total soluble solids, Titratable acidity, and vitamin C under the influence of low
irrigation stress and foliar spraying with GABA and LAB.

Sl o NEERCIRve . T
. S Total soluble gl i Vitamin C
Stress Treatments solids (%) ; Flavor Index 1
azilg;ta?g) (TSS/T) (mg.g™")
y (70
B ‘5)L“~"‘ - 4.19° 0.352%2 15.66° 7.89°
Full Irrigation
K S
@las, e odylb Cugh, - 6.48 ¢ 0.326" 21.62° 9.16
Irrigation at 50% soil
moisture
- Control 6.73 ® 0.33bc 21.09 6.83¢
- LAB (5%) 7933 0.307 b 26.76° 8.92 b
- LAB (10%) 5.01b¢ 0.241° 24.17%® 9922
GABA' 1
- mgL! 4.68 b 0.405° 9.82¢ 822"
] Gﬁ;}‘jlz 411¢ 0.46 ° 11.80 be 8.75 ®
ANOVA -
‘591') ns ns ns Hk
Block
k_}i"‘.‘; ok * * kok
Stress
Lb)l.M ok ok ok ns
treats
L);’;,_;_‘;X lJb)L‘“'“’ ns ns ns

Treats xstress

. . .ns . - . PR s
)‘Q(ﬁ.u.o)#c. ‘M)éu_i.{jc.«%JLo;}|G'aAu)o)‘o‘$¢uwf@: 9

* Significant at 5% level, ** Significant at 1% probability level, and ™ No significant difference.
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Figure 2- Changes in leaf chlorophyll index in tomato plants during foliar spraying with GABA and LAB

in different concentrations under low irrigation conditions, (The concentration of LAB 1 and LAB 2 is to 5
and 10%, respectively, GABA 1 and GABA 2 are to 1 and 2 mg.L").
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Figure 3- Changes in leaf stomatal conductance in tomato plants during foliar spraying with GABA and
LAB in different concentrations under low irrigation conditions. (The concentration of LAB 1 and LAB 2
is to 5 and 10%, respectively, GABA 1 and GABA 2 are to 1 and 2 mg.L")
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Figure 4- Changes in relative water content in tomato plants during foliar spraying with GABA and LAB
in different concentrations under low irrigation conditions, (The concentration of LAB 1 and LAB 2 is to 5
and 10%, respectively, GABA 1 and GABA 2 are to 1 and 2 mg.L").
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Figure 5- Changes in the amount of ion leakage in the leaves of tomato plants during foliar spraying with

GABA and LAB in different concentrations under low irrigation conditions. (The concentration of LAB 1
and LAB 2 is to 5 and 10%, respectively, GABA 1 and GABA 2 are to 1 and 2 mg.L™)
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