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A prolonged dry season can cause drought stress and have an unfavorable impact
on the growth of tomato plants, resulting in crop failure. Therefore, research is
needed on the resistance of tomato varieties to drought stress. The recommended
technique for drought resistance screening in tomatoes is in vitro cultivation using

Keywords: Polyethylene Glycol (PEG). The research aimed to obtain new varieties that could be
Drought stress, screening, used as promising lines for varieties tolerant to drought stress. The research method
Palupi, Ratna used included using ingredients in the form of 5 varieties of tomatoes (Ratna, Intan,

Chung, Palupi, and Amelia) and 5 concentrations of PEG chemicals (0%, 5%, 10%,
15%, and 20%). Each seed of each tomato variety that had been sterilized using
hypochlorite was germinated on MSO media, then the germinated seeds with a size
of £ 0.3 cm were transferred to MSO + PEG treatment medium with each treatment
concentration. The seeds that had been planted on the PEG-treated medium were
then observed for growth for + 4 weeks. The research data were analyzed using analysis
of variance (ANOVA) and followed with DMRT at the 5% significance level. Based on
the results, Palupi variety is the most tolerant variety, and Ratna variety is the most
intolerant variety to drought stress. The higher the concentration of PEG used, the
more it inhibits plant height, root length, and fresh weight of the roots.

INTRODUCTION

The dry season in Indonesia generally lasts 6 to 7
months in one cycle (Estiningtyas et al., 2012). The
prolonged dry season that occurs in Indonesia results
in reduced water supply in the soil causing the soil to
experience drought (Qarana et al., 2020). Drought that
occurs causes impacts and problems for the world
of agriculture, especially on the rate of productivity
related to meeting the water needs of a plant (Sujinah
and Jamil, 2016) (Venkatesh et al., 2018). Tomato
(Solanum lycopersicum) is one of the horticultural
crops whose productivity is threatened during the
dry season (Esan et al., 2018). Tomato has various
benefits and is in great demand by most people (Zhou
et al., 2020), especially residents in Indonesia. This

is supported by BPS data for 2019 explaining that in
the 2015—2019 range, tomato plants experienced an
increase in production of almost 14%. Thus, treatment
that can balance the level of market demand for the
fulfilment of tomato plants is necessary (Chandrasekaran
et al,, 2021). Drought causes tomato plants to be in
a phase of drought stress that can negatively affect
their growth and development (Alordzinu et al., 2021).
Research by Ningrum et al. (2020) also stated that
the inability of tomato plants to adapt to drought
stress is a problem in tomato cultivation at this time.
The external environment is one of the factors that
greatly influences the productivity and quality of
tomato growth. In addition, tomato varieties also
affect their productivity under drought stress. The
difference in such resistance can also be influenced
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by genetic factors contained in a plant (Dwinanti and
Damanhuri, 2021). Therefore, a study on the screening
of the tolerance level of tomato plants to drought stress
is needed (Lamin-Samu et al., 2021). The resistance of
tomato varieties to drought stress can be determined
through the PEG test (lbrahim and Musbah, 2018).
Polyethylene glycol (PEG) compounds can lead to a
reduction in water potential. Such properties of PEG
can be utilized for simulating water potential reduction,
making it a common method for testing a plant's
resistance to drought (Qi et al., 2023). Polyethylene
glycol (PEG) is a compound that is commonly used to
determine the level of resistance of a variety of plants
to drought stress (Li et al., 2020), especially the type
PEG 6000 (Wu et al., 2022). The use of PEG was carried
out in in vitro tissue culture techniques. The in vitro
technique is the best technique that can be used in
manipulating the environment or conditions in the
planting area so that the growth response of tomato
seeds occurs according to the conditions created in
a planned manner (Oktavia et al., 2020). Research on
the tolerance of tomatoes to drought stress is actually
still a matter that is quite complex to study due to
genetic, environmental, and other factors. Thus, in vitro
tissue culture can serve as a representation for these
issues when we need to specify particular elements
that don't affect the external environment. Experiments
using in vitro techniques can provide more specific,
more targeted drought stress conditions without any
intervention from other stresses. The tomato varieties
used in this study are superior national tomato varieties
with seeds readily available in the market. Information
regarding the drought tolerance of these tomato
varieties is not known, except for the Ratna variety, which
is claimed by its producer to be drought-susceptible.
The novelty of this research lies in the use of several
compared varieties that have not been previously
studied by other research teams. The aim of the research
was to obtain new varieties that could later be used as
promising lines for varieties tolerant to drought stress.

MATERIALS AND METHODS

Research design

The research was conducted in February 2022 at the
Plant Tissue Culture Laboratory, Faculty of Agriculture,
University of Jember. This research was conducted
using a two-factor Completely Randomized Design.
The first factor was five tomato varieties, and the
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second factor was five concentrations of PEG. The
tomato varieties used were Ratna, Intan, Chung,
Palupi, and Amelia. Ratna is a control variety that is
not resistant to drought (Sakya et al., 2020). The PEG
concentrations used were 0%, 5%, 10%, 15% and
20%. PEG 20% is the heavy stress limit for plants
(Ghanbari and Sayyari, 2018). The materials used in
this study included five varieties of tomato, PEG 6000,
MS medium stock solution, phytagel, distilled water,
spirits, detergent, 1% hypochlorite, 70% alcohol, 96%
alcohol, 0.1 N NaOH/KOH, and 0.1 N HCL. Tools used
include culture bottles, petri dishes, laminar Air Flow
Cabinet, analytical balance, tweezers, autoclave, pH
meter, spirit lamp, culture rack, hot plate, oven, and
magnetic stirrer.

Research procedure

Sterilization was carried out using an autoclave
for £60 minutes at a temperature of 121°Cand a
pressure of 17.5 psi. Furthermore, the tools were
further sterilized using ultraviolet light in the Laminar
Air Flow (LAF) room for 1 hour by first spraying the
tool using 95% alcohol. Sterilization of the LAF chamber
was carried out by spraying the chamber with 95%
alcohol and then irradiating the LAF using ultraviolet
light for 1 hour before being used in the study.

MSO0 media were made using A-F stock solution,
which was put into an Erlenmeyer using a pipette then
added sugar and a maximum of 800 ml of distilled
water (aguadest). Preparation of treatment media was
carried out by adding PEG to the solution according
to the treatment of each concentration (0%, 5%,
10%, 15%, and 20%). The pH of the solution was
measured on a hot plate by stirring it on a magnetic
stirrer. The media that was completely mixed was
put into a Duran bottle and then sterilized using an
autoclave (temperature 121°C, pressure 17.5 psi) for
+ 60 minutes. The autoclaved solution was then
poured into the culture bottle in the LAF sterile
room. Culture bottles that already contained media
were labelled and then neatly arranged on the culture
rack for incubation for three days (Harahap et al.,
2013). Tomato seed explants were sterilized in the
LAF room by shaking the tomato seeds using 1%
hypochlorite in an Erlenmeyer tube (shaking tube)
for 3 minutes, then the seeds were rinsed using sterile
distilled water for three repetitions so that the tomato
seeds were ready to be used as explants in the study
(Roy et al., 2017). Planting in this study was carried
out in two stages, namely planting seeds (seedlings)
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of each variety on MS0 seedling media in Petri Dish,
then sub-culture on new media according to the
concentration of each PEG treatment in culture bottles
when the sprouts grew to length about 0.3 cm. After
that, the seeds in the treatment bottles were incubated
in the culture room with a temperature of 25°C and
70% humidity (Harahap et al., 2013). Incubation was
carried out for four weeks (1 month).

The research variables observed included root
initiation time (days after planting/DAP), which was
carried out every day since the seeds were planted,
plant height (cm), root length (cm), number of roots,
number of fresh and fallen leaves, fresh weight and
dry weight of roots (mg), number of normal plantlets,
and percentage of plantlet growth.

RESULTS AND DISCUSSION

Based on the data from the experimental selection
of tolerance in five tomato varieties (Ratna, Intan,
Chung, Palupi, and Amelia) to drought stress using PEG
chemical, there was an interaction observed in eight
observation variables. These variables include root
initiation, number of roots, number of fresh leaves,
number of fallen leaves, dry weight of roots, number
of normal growing plantlets, and the percentage of
plantlet growth, while on the other three variables,
namely plant height, root length, and fresh weight of
roots, as well as the number of dead seeds, there was
no interaction in the combination of tomato varieties
and PEG treatments but there was a significant effect
individually. The summary of the F-test results for all
observation variables regarding the types of treatment
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is presented in Table 1.

Based on the values in Table 1, there was interaction
effects in the observed variables, such as root initiation,
number of roots, number of fresh leaves, number of
fallen leaves, dry weight of roots, percentage of normal
growing plantlets, and the percentage of plantlet
growth. Therefore, further testing was performed
using the Duncan Multiple Range Test (DMRT) at a 5%
significance level to determine the effects of each
treatment combination on the tolerance of tomato
seeds to drought. The non-significant (ns) results for
the variables of plant height, root length, fresh weight
of roots, and the number of dead seeds concerning
treatment combinations indicate responses that are
consistent with each treatment.

Plant height (cm)

This observation was carried out to determine
the treatment that produced a tolerant response to
drought stress, indicated by the height of the tomato
plant that was greater than or equal to 8.83 cm as a
control (Ningrum et al., 2020).

Based on Figures 1 and 2, the highest growth of
tomato plants was produced in the PO treatment (PEG
0%) with an average height of 10.85 cm. Treatment
P1 (PEG 5%) produced plants with the second highest
average of 9.76 cm, followed by treatment P2 (PEG 10%)
with an average height of 7.75 cm then treatment
P3 (PEG 15%) with an average height of 5.71 cm.
Meanwhile, the lowest growth of tomato plants was
produced in the P4 treatment (20% PEG) with an
average height of 4.00 cm. These results prove that
the use of Polyethylene Glycol can have a negative

Table 1. The results of the ANOVA F-test for all observation parameters

. . F-Value
Observation Variables —

Varieties (V) PEG (P) VxP
Plant height (cm) 8.36** 39.88%** 1.52
Root initiation (dap) 245744.68** 2953404.26*%* 129734.04**
Root length (cm) 1.99m 7.02%* 1.82"
Number of roots 7.20** 14.67** 5.94**
Number of fresh leaves 2.45* 4.57** 2.17*
Number of fallen leaves 5.54* 19.86** 2.96**
Fresh weight of roots (mg) 3.58* 6.12%* 1.58"
Dry weight of roots (mg) 5.16* 6.83%* 2.12%
Normal growing plantlets (%) 3.95%* 6.53%* 3.49%*
Plantlet growth (%) 3.95%* 6.53%* 3.49%*

Remarks: **= statistically significantly different; *= statistically different; ns= not statistically

different.
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Figure 1. The average height of tomato plants (cm) treated with PEG
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Figure 2. Documentation of the average height of tomato plants (cm) treated with PEG

Table 2. The average root emergence (DAP) of the VxP treatment

PEG (P)
Varieties (V)
PO (0%) P1(5%) P2 (10%) P3 (15%) P4 (20%)

VO (Ratna) 3d 3d 6b 5c 8a
V1 (Intan) 3d 3d 4c 6b 8a
V2 (Chung) 5b 4c 4c 5b 8a
V3 (Palupi) 5c 4d 6b 5¢ 9a
V4 (Amelia) 5b 5b 4c 5b 10a

Remarks: Values followed by different letters show significantly different results at 5% DMRT.

impact on plant growth (Cui et al., 2019), especially
on tomato plant height (Yang et al., 2022), where
plant height will decrease if the PEG concentration
is increased.

Root initiation time (DAP)

This observation was carried out to determine
which treatments produced a tolerant response to
drought stress, which was characterized by root
emergence at an average time of 4-5 DAP in the 0%
PEG treatment and root emergence at an average
time of 4-5 DAP in the PEG 20% treatment (Harahap
etal., 2013). Based on Table 2, tomato plants showing
the earliest root initiation time was Chung variety in
the V2P3 treatment combination with the ability to
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produce roots at 5 DAP under drought stress with a
PEG concentration of 15%, while the tomato variety
experiencing the most drought stress was Ratna variety
because at a PEG concentration of 10%, it took 6 DAP
for root emergence. This is supported by the research
of Harahap et al. (2013), stating that in non-PEG or 0%
PEG conditions, tomato plants were able to produce
roots at 4-5 DAP and were able to produce roots at
7 DAP on the treated with of 20% PEG. The higher the
concentration of PEG, the more it inhibits the osmosis
process within the cells, making it difficult for water
to enter the cells. This condition mimics drought stress,
hindering the growth of plant roots (Mehmandar et
al., 2023).
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Root length (cm)

This observation was carried out to determine
the treatment that produced a tolerant response to
drought stress, which was characterized by an average
plant height greater than or equalto 7.3 cm as a
control. Based on Figures 3 and 4, the longest roots
were produced in the single factor treatment PO with
an average root length of 7.43 cm. Then P1 produced
the second longest root with an average of 6.98 cm,
followed by P2 with an average of 6.77 cm and P3
with an average of 5.94 cm. Meanwhile, the shortest
roots were produced in the single factor P4 treatment
with an average of 3.80 cm. This is in accordance with
research Wu et al. (2019) and Goharrizi et al. (2019)
which stated that the higher the concentration of

=

Root length (cm)
ORNWEAUIONOWOO
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PEG, the more significant the decrease in the length
of plant roots.

Number of roots (strands)

The number of roots was counted at the end of the
observation to determine the final response of root
growth to each treatment. Root quantity observations
were conducted on plants that had been removed
from the media bottle.

According to Harahap et al.(2013), in the stress-free
treatment, tomato plants were able to produce an
average of 21 roots. Palupi variety was found to be
able to produce the most roots, 15.33, even at a PEG
concentration of 20%. In contrast, the plants treated
with a PEG concentration of 0% (Table 3) had not yet

] 7,43 a
1 6,98 a
] 6,77 a 594
: I I I ]
0 (0%) P1 (5%) P2 (10%) P3 (15%) P4 ( 20%)
PEG (P)

Figure 3. Average root length of tomato plants (cm) treated with PEG (P)

PEG 5%

Figure 4. Documentation of the average height of tomato plants (cm) treated with PEG

PEG 10%

PEG 20%

PEG 15%

Table 3. The average number of roots (strands) resulting from the effect of the VxP

treatment combination

PEG (P)
Varieties (V)

PO (0%) P1 (5%) P2 (10%) P3 (15%) P4 (20%)
VO (Ratna) 12.07 bc 19.87 a 16.73 ab 6.07d 7.93 cd
V1 (Intan) 14.93 ab 13.13b 11.60 b 19.00 a 5.33¢
V2 (Chung) 17.13 a 14.80 ab 12.07 b 14.20 ab 10.67 b
V3 (Palupi) 10.87 ¢ 17.20 ab 19.80 a 19.53 ab 15.33 bc
V4 (Amelia) 14.00 a 14.13 a 12.40a 1293 a 5.53b

Remarks: Values followed by different letters show significantly different results at 5% DMRT.
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reached an average of 21 roots. This is in accordance
with research by Petrovic et al. (2021), stating that
drought stress inhibits of plant growth and development,
especially in leaf growth. Thus, it can be said that the
Palupi variety has the ability to survive drought stress
up to 20% PEG concentration. Meanwhile, the tomato
plant that has the most intolerant to drought stress
in this research variable is the Ratna variety with a
combined VOP3 treatment for 6.07 roots produced.

Number of fresh leaves

The total number of fresh leaves (leaves still attached
to the plant) was counted at the end of the observation
to determine the final response of the quantity of
fresh leaves to each treatment. Observations of the
number of fresh leaves were also conducted on plants
that have been removed from the media bottle.

Based on Table 4, tomato plants showing the best
level of tolerance to drought stress in producing fresh
leaves in this study was Chung variety treated with
15% PEG (9.30 fresh leaves produced). This indicates
that the Chung variety is able to withstand drought
stress conditions up to a 15% PEG concentration in
producing fresh leaves. Meanwhile, the tomato plant

that is intolerant to drought stress in this research
is Palupi variety which produced 4.13 fresh leaves
after receiving a combination of V3P1 treatment
since Palupi variety experienced a significant decrease
in the number of fresh leaves compared to other
varieties when treated with 5% PEG media. This can
prove that tomato plants that are able to be under
drought stress can produce more than 8 fresh leaves
(Ningrum et al., 2020). However, at the highest PEG
concentration (20% PEG), the largest number of
fresh leaves was produced by the V2P4 treatment
combination with an average of 7.20 fresh leaves.

Number of fallen leaves

The number of fallen leaves was counted at the
end of the observation to determine the final response
of leaf defense to each treatment. The calculation of
the number of fallen leaves was conducted on plants
that had been removed from the media bottle. This
observation was carried out to identify treatments
that resulted in a tolerant response to drought stress,
as indicated by a lower average number of fallen leaves.

Based on Table 5, the tomato plant showing the
highest tolerance to drought stress in producing the

Table 4. The average number of fresh leaves from the treatment of tomato varieties with PEG

PEG (P)
Varieties (V)

PO (0%) P1 (5%) P2 (10%) P3 (15%) P4 (20%)
VO (Ratna) 5.60 ab 9.27 a 7.40 ab 5.67ab 2.87b
V1 (Intan) 8.13a 5.87 ab 4.53 ab 4.20 ab 1.80b
V2 (Chung) 4.00 b 7.00 ab 7.80 ab 9.20a 7.20 ab
V3 (Palupi) 3.33a 413 a 4.67 a 4.87 a 5.13a
V4 (Amelia) 2.80c 9.53a 9.27 ab 4.40 bc 1.60c

Remarks: Values followed by different letters show significantly different results at 5% DMRT.

Table 5. Average number of fallen leaves as affected by tomato varieties treated with PEG

PEG (P)
Varieties (V)
PO (0%) P1 (5%) P2 (10%) P3 (15%) P4 (20%)
VO (Ratna) 22.67 a 4.00b 533b 2.00b 2.00b
V1 (Intan) 433a 0.67 a 0.00a 2.00a 0.00a
V2 (Chung) 7.33a 6.33a 9.67 a 4.67 a 4.67 a
V3 (Palupi) 14.67 a 5.33ab 1.33b 0.00 b 3.33b
V4 (Amelia) 18.67 a 12.33a 3.67b 2.67b 0.00 b

Remarks: Values followed by different letters show significantly different results at 5% DMRT.
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lowest number of fallen leaves was Palupi variety
treated with a PEG concentration of 15% (O fallen
leaves). This indicates that Palupi variety is able to
survive drought stress conditions up to a 15% PEG
concentration in minimizing the number of fallen
leaves. Meanwhile, the tomato plant intolerant to
drought stress was Chung variety treated with a PEG
concentration of 10% (9.67 fallen leaves). This indicates
that at a PEG concentration of 10%, the Chung variety
was already experiencing stress to drought stress as
indicated by the increasing number of fallen leaves
produced.

Root fresh weight (mg)

This observation was carried out to determine
which treatment produced a tolerant response to
drought stress, characterized by a larger average
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fresh weight.

Based on Figure 5, the highest root fresh weight
was produced in the treatment of single factor V2
(Chung variety) with an average root fresh weight
of 55.00 mg. Then VO (Ratna variety) produced the
second highest root fresh weight, with an average
weight of 46.91 mg, followed by V3 (Palupi variety) with
an average weight of 31.28 mg, then V1 (Intan variety)
with an average weight of 22.71 mg. Meanwhile, the
fresh root wight was the lowest in the treatment of
single factor V4 (Amelia variety) with an average
weight of 18.17 mg. Thus, it can be seen that V2
(Chung variety) produces the heaviest fresh roots when
compared to VO (Control) and V4 (Amelia variety) that
produced the lightest fresh roots when compared
to VO (control).

Based on Figure 6, the highest root fresh weight

» o0 P 46,91 ab
=
2 40 31 27 abe
2
: g . 22,71 be 1817 c
5 0 . . . ,
o V2 (Chung) VO (Ratna) V3 (Palupi) V1 (Intan) V4 (Amelia)
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Figure 5. Average fresh weight of roots of the tested varieties
& 38,063 54,63 ab
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g . 40 26,71 be 2381c
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Figure 6. Average fresh weight of roots treated with PEG
Table 6. Average dry weight of roots of tomato varieties treated with PEG
PEG (P)
Varieties (V)
PO (0%) P1 (5%) P2 (10%) P3 (15%) P4 (20%)
VO (Ratna) 14.32a 7.54b 8.55b 5.47 b 6.04 b
V1 (Intan) 6.96 a 3.59a 3.59a 10.16 a 3.93a
V2 (Chung) 9.64b 15.88 a 38.25b 9.61b 4.12b
V3 (Palupi) 7.06 b 14.19a 9.38 ab 4.78 b 4.27b
V4 (Amelia) 3.63a 7.06 a 5.89a 4.83a 0.70 a

Remarks: numbers followed by different letters show significantly different results at 5% DMRT.
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was produced in the single factor treatment PO with
an average root fresh weight of 58.06 mg. Then P1
produced the second highest root fresh weight
(54.63 mg), followed by P2 with an average root fresh
weight of 26.71 mg, then P3 with an average root
fresh weight of 23.81 mg. Meanwhile, the lowest
root fresh weight was in the treatment of single factor
P4 with an average weight of 10.86 mg. So, it can be
seen that PO as a control produces the heaviest fresh
roots, and P4 produces the lightest fresh roots when
compared to PO (control).

Root dry weight (mg)

Root dry weight was measured on tomato plants
that had been in the oven for 24 hours. This observation
was carried out to determine which treatment produced
a tolerant response to drought stress, which was
characterized by a lower average root dry weight.

Lower root dry weight indicates that the plant
contains higher water content and can be said to be
more tolerant to drought stress conditions. Based on
Table 6, tomato plants showing the lowest tolerance
to drought stress in producing the lowest root dry
weight in this study was Intan variety treated with 5%

and 10% PEG (3.59 mg). This indicates that the Intan
variety is able to withstand drought stress conditions
up to a 10% PEG concentration in producing the
lowest root dry weight. Meanwhile, the tomato plants
intolerant to drought stress was Palupi variety treated
with the 5% PEG, resulting in 14.19 mg dry weight
of the roots produced. This indicates that at a PEG
concentration of only 5%, Palupi variety had already
experienced drought stress as indicated by the
increasing value of the dry weight of the roots produced.

The number of normal plantlets

This observation was carried out to determine
the treatment that produced a tolerant response to
drought stress, which was characterized by a high
number of normal plantlets. Based on Table 7, Ratna
variety (V0) as a control, was resistant to drought
stress up to a PEG concentration of 10% (P2) by
producing 100% normal plantlets, and had already
experiencing drought stress at 15% PEG concentration
(P3) by producing 60% normal plantlets. Intan variety
(V1) was resistant to drought stress up to 15% PEG
concentration (P3) by producing 100% normal plantlets
and had experienced drought stress at 20% PEG

Table 7. The average percentage of normal plantlets growing normally as a result of the

interaction of V and P treatments

- PEG (P)
Varieties (V)

PO (0%) P1 (5%) P2 (10%) P3 (15%) P4 (20%)
VO (Ratna) 100% a 100% a 100% a 60% b 73% b
V1 (Intan) 100% a 100% a 100% a 100% a 93% a
V2 (Chung) 100% a 100% a 100% a 93% a 100% a
V3 (Palupi) 100% a 100% a 100% a 100% a 100% a
V4 (Amelia) 100% a 100% a 100% a 67% b 40% b

Remarks: Values followed by different letters show significantly different results at 5% DMRT.

Table 8. The average percentage of plantlet growth as a result of the VxP treatment

interaction
PEG (P)
Varieties (V)

PO (0%) P1 (5%) P2 (10%) P3 (15%) P4 (20%)
VO (Ratna) 100.00 a 100.00 a 100.00 a 60.00 b 73.33b
V1 (Intan) 100.00 a 100.00 a 100.00 a 100.00 a 93.33a
V2 (Chung) 100.00 a 100.00 a 100.00 a 93.33a 100.00 a
V3 (Palupi) 100.00 a 100.00 a 100.00 a 100.00 a 100.00 a
V4 (Amelia) 100.00 a 100.00 a 100.00 a 100.00 a 40.00 b

Remarks: Values followed by different letters show significantly different results at 5% DMRT.
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concentration (P4) by producing 93% normal plantlets.
Chung variety (V3) was resistant to drought at 10%
PEG concentration (P2) by producing 100% normal
plantlets and had experienced drought stress at 15%
PEG concentration (P3) by producing 93% normal
plantlets. Palupi variety (V3) was resistant to drought
stress up to 20% PEG concentration (P4) by producing
100% normal plantlets and had not experienced
drought stress at the 20% PEG concentration. Amelia
variety (V4) was resistant to drought stress up to 10%
PEG concentration (P2) by producing 100% normal
plantlets and had experienced drought stress at 15%
PEG concentration (P3) by producing 67% normal
plantlets. Thus, based on the number of normal plantlets
produced, Palupi variety is the most tolerant variety
to drought stress because it does not experience
drought stress up to the highest concentration of 20%
PEG, and the most intolerant variety to drought stress
is Ratna variety since it has experienced drought
stress at a PEG concentration of 15%.

Percentage of plantlet growth rate

Tomato plants tolerant to drought are characterized
by a higher plantlet growth % value. The average %
of plantlet growth rate as affected by the treatments
is presented in Table 8 below. Based on Table 8, the
tomato plants showing the highest tolerance to
drought stress in producing the highest percentage
of plantlet growth rate in this study was Palupi variety
treated with 20% PEG, resulting in 100% plantlet
growth rate. This indicates that Palupi variety is able
to withstand drought stress conditions up to a 20%
PEG concentration in producing the percentage of
plantlet growth rate. Meanwhile, the tomato plants
intolerant to drought stress in terms of plantlet growth
rate was Ratna variety treated with 15% PEG, resulting
60% plantlet growth rate. This indicates that at a PEG
concentration of 15%, Ratna variety was already
experiencing drought stress as indicated by the
decrease in the percentage value of the plantlet
growth rate.

CONCLUSIONS

There was an effect of a single treatment of
tomato varieties on drought stress, in which Chung
variety produced the highest plants and the heaviest
fresh roots. Palupi variety was the most tolerant
variety, while Ratna variety was the most intolerant
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variety to drought stress. The research results
obtained in the treatment turned out to be due to
the varieties that played the main role, and indeed
there were varieties of tomatoes that were tolerant,
less tolerant, and intolerant to drought stress.
Suggestions for the future are to increase tolerance
to drought stress, so as to provide more benefits.
The higher the concentration of PEG used, the more
it inhibits plant height, root length, and fresh weight
of the roots.
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