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FOREWORD

The International Seminar on Tropical Horticulture 2016 was held in IPB International
Convention Center, Bogor, Indonesia 28 — 29 November 2016. This seminar was
organized by Center of Excellence for Tropical Horticulture Studies (PKHT), Center
of Excellence in University (PUI-PT), Bogor Agricultural University (IPB), and
supported by an excellent collaboration with International Tropical Fruits Network (TF
Net).

We're very glad to know the fact that the seminar displayed a very wide discussion
about tropical horticulture with delegates from 5 countries (Taiwan, Thailand,
Malaysia, Japan and Indonesia) as keynote speech and participants. 24 papers were
selected to be included in this proceeding from 28 oral and 31 poster presentation.

This proceeding is contained of three sub chapter, that is fruits, vegetables and
miscellaneous. There are 9 papers of fruits chapter, 12 papers of vegetables chapter
and 3 papers of miscellaneous chapter. We wish to thank Sanjeet Kumar, Ph.D, Prof.
Sobir, Prof Masayoshi Shigyo, Dr. Mohd Desa Haji Hassim, Parson Saradhuldhat,
Ph.D for being keynote speech at this international seminar and all participants for
very lively atmosphere during and after the seminar.

Bogor, May 2017

Editor

Dr. Darda Efendi
Dr. Awang Maharijaya
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Characterization and Resistance to Bacterial Wilt
Diseases (Ralstonia solanacearum) of 20 Eggplant
(Solanum melongena L.) Genotypes

Heri Harti', Teni Widia?, Pritha', Awang Maharijaya’

'Center for Tropical Horticulture Studies. Jalan Padjajaran Bogor, Indonesia
2Department of Agronomy and Horticulture, Bogor Agricultural University, Jalan
Raya Darmaga 16680 Bogor, Indonesia

Abstract

Development of eggplant varieties resistant to bacterial wilt disease is needed to
improve the productivity and quality of the eggplant. PKHT IPB have several eggplant
genotypes that have the potential to be developed. To get a diversity of information
sources in assembling eggplant varieties resistant to bacterial wilt disease is necessary
to characterization and test of it resistance of eggplant genotypes. Research objective to
obtain information about the morphological characteristics of plant genotypes are tested
and to know the response its resistance to bacterial wilt (R. solanacearum). Research was
conducted at trial PKHT (Center for Tropical Horticulture Studies) Pasir Kuda. The
design used was a complete randomized group design one factors with three replications.
Genotype 2013-070, 2013-080, 2013-064, 2013-090 is the genotypes that are resistant to
bacterial wilt disease, whereas the susceptible genotype is 2013-059, 2013-076, 2013-
043, 2013-043, 2013-049, 2013-021, 2013-046. Results of testing the qualitative
characters to plant growth, stem, leaves, flowers and fruit showed the diversity. The color
of fruit when it harvest of 20 genotypes tested consists of white, purple, and green.
Results of testing the plant on quantitative characters showed it diversity.

Key words: genotype, potential yield,, characterization, Ralstonia solanacearum, bacterial
wilt disease

1. Introduction

Eggplant (Solanum melongena L.) is one of the vegetable crops that can grow well in
tropical countries. Eggplants contain very high water, calcium, phosphorus, potassium,
fiber, fulat acid, sodium, vitamins, and vitamin C (Choundhary and Gaur, 2009).

The development of Indonesia's population increase the consumption of vegetables,
include eggplant. According to data from FAO (2012), the production of Indonesia
eggplant occupied the sixth position in the world with a production value of 518 827 tons,
lower than China, which reached production of 28.800.000 tons and India 12.200.000
tons. The low number of production can be caused by a decrease in area planted and low
productivity, so that Indonesia needs to improve crop production nationwide.

Eggplants plants can be grown all year in Indonesia. Eggplants production problems
in tropical countries such as Indonesia are highly susceptible to pests and diseases from
seedling to harvesting stage (Raghuraman, 2008). Disease is one of the main causes losses
in the production of Eggplants. The important disease in eggplant is a bacterial wilt
caused by Ralstonia solanacearum (E.F. Smith). The disease can reduce the production
from 15 to 95% (Mahmud, 1985).
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The bacterial wilt are difficult to control, because the R. solanacearum is a bacteria that highly
destructive and have a wide range of host on crop plants (tomatoes, potatoes, peppers, peanuts,
papaya, etc.), ornamental plants, and weeds in the tropics and subtropics. This bacterium is a soil-
borne pathogens and can survive on alternative hosts (Abdullah and Rahman, 1998). The survival
of the bacteria in soil are high, especially on lands planted continuously with the susceptible host

The development of eggplant that is resistant to bacterial wilt disease is needed to
improve the productivity and quality. This research was conducted on several numbers of
eggplant explorations to determine the level of bacterial wilt plant resistance.

2. Material and Methods

This research was conducted at PKHT (Center for Tropical Horticulture) Pasir Kuda
field in January to July 2016. This research used eggplant genotypes of 2013-008, 2013-
011, 2013-012, 2013-021, 2013-023, 2013-042, 2013-043, 2013-045, 2013-046, 2013-
049 , 2013-050, 2013-053, 2013-059, 2013-060, 2013-064, 2013-070, 2013-076, 2013-
079, 2013-080, 2013-090. The experimental design were used by completely randomized
design (RKLT) with 20 numbers of eggplant genotypes, three repetitions, and each unit
consisted of 20 plants. The data were analyzed by ANOVA using SAS 9.1 software and
when the data showed the real effect then continued by advance test DMRT at 5% level,
and to test the correlation between quantitative characters using STAR software.

Morphological characters are classified based on the qualitative character. The
characters are observed as growth habit, sinuation of margin leaf blade, tip angle,
blistering of leaft blade, intensity of green color, number, size and color of flower, general
shape of fruit, main color of skin at harvest maturity fruit, color of flesh, stripes of fruit,
prominence of stripes fruit, intensity of anthocyanin coloration underneath calyx, size of
calyx, spininess of calyx, and creasing of calyx.

Bacterial infections were observed by sampling symptomatic of plants wilt.
Observations of bacterial infection carried by isolating the bacteria. Isolation was
conducted by Wang (1998). Base of stems were washed with sterile distilled water. Stem
cut with sterile knife, and then put in a plastic cup which contains as much as 5 mL sterile
distilled water and allowed five to ten minutes. The cuts will be excreting a fluid called
oose. Oose can be used to differentiate between the plant that infected bacterial wilt with
fungi wilt and wither due to physiological disorders. The incidence of disease was
observed starting from one week until eight weeks after planting. The formula of wilt
disease incidence is using by Wang (1998).

P=n/N x100%

P = Disease incidence
N = Number of plants observed
n = Number of infected plants

The level of resistance of every tested genotype based on the percentage incidence
of the disease (Maharijaya, 2008), that is:
S = Susceptible (disease incidence > 75%)
MS = Moderately Susceptible (50% < disease incidence <75%)
R = Resistant (disease incidence <25%)
MR = Moderately Resistant (25% < disease incidence < 50%)
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3. Result and Discussion

Morphological Characters

Morphological characterization results showed 18 genotypes successfully characterized.
The diversity of eggplant apparent, especially the characters on the fruit. The diversity of
dominant color of skin at harvest maturity are green, white and purple. Color of Flesh is
greenish and whitish. The general shape of fruit is ovoid, globular and cylindrical. Based on
the results of cluster analysis, 18 genotypes of eggplant can be grouped into 3 major groups
(Figure 1). The genotypes that are in one group might have had a close genetic distance as they
have the same character. Differences in groups showed genetic distance over which a much.
According to Singh et al. (2008) different genotypes groups with genetic distance over which
a much can be utilized in breeding programs to obtain the enormous variation in segregating
generations.

R — S

15
10
«17

-11

0 0.1

Figure 1. Dendogram based on morphological characters. 2013-008 (1), 2013-011 (2),
2013-012 (3), 2013-023 (4), 2013-042 (5), 2013-043 (6), 2013-045 (7),
2013-049 (8), 2013-050 (9), 2013-053 (10), 013-059 (11), 2013-060 (12),
2013-064 (13), 2013-070 (14), 2013-076 (15), 2013-079 (16), 2013-080
(17), 2013-090 (18).

Disease Incidence

Symptoms of R.solanacearum can be seen on three weeks after planting. The symptoms of
this disease are leaves wilt (Figure 2a), then the leaves become yellow to brownish (Figure 2b).
Heavy attack causes all part of plants be wilt, finally tip of plant be broken (Figure 2c).
Symptoms of bacterial wilt disease increases as age of the plant. The disease incidence
indicates numbers of eggplant infected in the population were observed. The percentage
incidence of disease determines the level of plant resistance to a disease.
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Figure 2. Symptoms of R.solanacearum attack. a. leaves wilt: b. leaves become yellow
to brownish and c. all part of plants be wilt, finally tip of plant be broken

The infected plants in our study would die within a week or two weeks after infestation. It
might be caused of the fact that our plants were infected R. Solanacearum at early vegetative
stage. The susceptible genotypes was 2013-021 with disease incidence 73.33%. The plant
would die because of the clogging xylem by R. Solanacearum bacterial mass, so that water
transport and minerals were inhibited (Saile er al. 1997). The life cycle begins when R.
solanacearum pathogen infection entry into the roots, either through seed, water, soil and the
wounding caused by insects. nematodes or agricultural tools. Upon the R. Solanacearum entry
into the roots, the bacteria will multiply in timber vessels (xylem) in the root and stem then
attack throughout the plant.
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Figure 3. The percentage of disease incidence of 20 genotypes eggplant on 5 weeks after
planting. S = Susceptible (disease incidence> 75%), MS = Moderately Susceptible
(50% < disease incidence <73%), R = Resistant (disease incidence <25%), MR =
Moderatelv Resistant (25% < disease incidence < 50%) (Mahariiava et al. 2008)

During this researched the temperature is sufficiently moist with the rainy season. [t might
be cause R. Solanacearum expanding rapidly. According to Kelman (1953) R. Solanacearum
grow faster at a temperature of 26-27 © C. in addition to temperature; rainfall and relative
humidity also influence in this disease.

Our results indicate that there are two genotypes resistant, that is 2013-070 and 2013-080.
Both genotypes resistant to bacterial wilt disease is not showing symptoms of wilt during the
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observation (up to 8 weeks of observation). The resistance response on genotypes might be
caused of the genetic resistance factors.

4, Conclusion

Resistance test showed that genotype 2013-021, 2013-043, 2013-046, 2013-049, 2013-
059, and 2014-076 susceptible to bacterial wilt disease, whereas genotype 2013-064, 2013-
070, 2013-080, and 2013-090 resistant to bacterial wilt disease. The observation of qualitative
character of the growth of plants (leaves, stems, flowers, and fruits showed a diversity. The
results of the eggplant genotypes analysis were divided into three major groups. The
differences eggplant group show that the diversity among genotypes. Our research show that
eggplant genotypes 2013-064, 2013-070, 2013-080, and 2013-090 have resistant response to
bacterial wilt disease.
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