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ABSTRACT

PHENOTYPIC AND MOLECULAR CHARACTERIZATION OF
Ralstonia solanacearum CAUSING BACTERIAL WILT OF TOMATO

(Solanum lycopersicum variety cerasiforme) IN SELANGOR

NURUL SALWANI BINTI ZAKARIA
BACHELOR OF AGRICULTURE SCIENCE

SUPERVISOR: DR. DZARIFAH BINTI MOHAMED ZULPERI

Cherry tomato (Solanum lycopersicum variety cerasiforme) is a vegetable from
Solanaceae family. It is grown and eaten by humans nationwide. However, the
results from survey at Fertigation Field show that almost all the cherry tomato plants
died caused the outbreak of wilt disease on April, 2017. The disease is caused by
Ralstonia solanacearum (R. solanacearum) and occurred in tropical, subtropical and
temperate regions of the world. Many commercial tomato cultivars are highly
susceptible to bacteria wilt and infections that resulted in wilting of the youngest
leaves at the end of branches, yellowing of foliage, stunting and within two to three
days, it will death. This study was conducted to isolate and identify R. solanacearum
causing tomato bacterial wilt by using phenotypic and molecular characteristics. To
achieve the objective, two samples of infected cherry tomato expressing bacterial
wilt symptoms were collected from Fertigation Field located in UPM Serdang,
Selangor. For phenotypic characterization, the morphology of the bacterial strains
isolated from the infected cherry tomato fruits were identified as creamy white,
mucoid, virulent, fluidal and irregular. On Kelman’s tetrazolium medium, the colony
was large, diffusible brown pigment, elevated and creamy white colonies with pink

centre. Gram staining revealed that all strains were Gram-negative with rod shaped,

Xii



positive for KOH test, catalase test and Kovacs oxidase test. Pathogenicity test
revealed that all fruits inoculated with R. solanacearum strains produced bacterial
wilt symptoms as observed on naturally infected samples, whereas the control fruits
remained asymptomatic. The 16S rDNA polymerase chain reaction (PCR)
amplification by using 8F and 1492R primers was performed for molecular
identification of four R. solanacearum strains produced amplicon of ~ 1400 basepair
(bp). Sequencing analysis showed that all strains were 100% identical to R.
solanacearum reference strains in Genbank database (Accession no. AF207891 and
U28221). The phylogenetic analysis of 16S rDNA gene sequences clustered all

strains into R. solanacearum reference sequences strains.
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ABSTRAK

Tomato ceri (Solanum lycopersicum varieti cerasiforme) adalah sayuran dari
keluarga Solanaceae. la ditanam dan dimakan oleh manusia di seluruh negara. Walau
bagaimanapun, hasil daripada kajian di Ladang Fertigasi menunjukkan bahawa
hampir semua ceri tumbuh-tumbuhan tomato mati disebabkan wabak penyakit layu
pada April, 2017. Penyakit ini disebabkan oleh Ralstonia solanacearum (R.
Solanacearum) dan berlaku di kawasan tropika, subtropika dan kawasan sederhana
di dunia. Banyak kultivar tomato komersial adalah sangat mudah terdedah kepada
layu bakteria dan jangkitan, yang menyebabkan daun muda layu pada akhir cabang,
daun kekuningan, terbantut dan dalam masa dua hingga tiga hari, ia akan mati.
Kajian ini telah dijalankan untuk mengasingkan dan mengenal pasti R. solanacearum
dengan menggunakan fenotip dan ciri-ciri molekul. Untuk mencapai matlamat
tersebut, dua sampel tomato ceri yang dijangkiti menyatakan simptom layu telah
diambil dari Ladang Fertigasi terletak di UPM Serdang, Selangor. Untuk pencirian
fenotip, morfologi strain bakteria yang diasingkan daripada buah-buahan tomato ceri
yang dijangkiti telah dikenal pasti sebagai berkrim putih, berlendir, virulen, cecair
dan tidak sekata. Pada medium tetrazolium Kelman ini, koloni adalah koloni putih
yang besar, pigmen coklat boleh resap, elevated dan putih berkrim dengan pusat
merah jambu. ‘Gram staining” mendedahkan bahawa semua strain adalah Gram-
negatif dengan berbentuk rod, positif untuk ujian KOH, ujian catalase dan ujian
‘Kovacs oxidase’. Ujian kepatogenan mendedahkan bahawa semua buah-buahan
disuntik dengan strain R. solanacearum menghasilkan simptom layu bakteria seperti
yang diperhatikan pada sampel dijangkiti secara semula jadi, manakala buah-buahan
kawalan kekal asimptomatik. 16S rDNA amplikasi tindak balas rantai polymerase

(PCR) dengan menggunakan primer 8F dan 1492 dijalankan untuk mengenal pasti

Xiv



molekul empat jenis R. solanacearum menghasilkan amplicon ~ 1400 basepair (bp).
Analisis urutan menunjukkan bahawa semua strain adalah 100% sama dengan
rujukan strain R. solanacearum di dalam pangkalan data bank gen. (Accession no.
AF207891 and U28221). Analisis filogenetik urutan gen 16S rDNA berkelompok

semua strain ke R. solanacearum urutan rujukan strain.
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CHAPTER 1.0

INTRODUCTION

1.1 Background of the study

Cherry tomato is a small round fruited tomato, regarded as an intermediate genetic
mix between wild currant-type and domesticated garden tomato (Nagpur, 2015). It
become a perennial in its native habitat, and grown annually in temperate climates
(Warrier,2013). This plant is typically grown in Cameron Highlands, Malaysia and is
already planted commercially in the lowlands (Adam et.al, 2015). There is an area of
23.567 hectares of tomato plants with a production of 43.987 metric tons in 2009 in
Malaysia (Anem, 2015). Tomato production in Malaysia seem cannot accommodate
large population of Malaysia and there would appear to be only limited likelihood of
any dramatic developments in Malaysia's fresh tomato industry in the future (Lucia,

2016).

1.2 Statement of the Problem

Bacteria wilt is one of the major diseases of cherry tomato and other the Solanaceae
family (Champoiseau, 2008). The disease is caused by the bacterium R.
solanacearum (Seleim, 2014), where it limits the production of many economically
import crops, including tomato (Elphinstone, 2005). This bacterium is devastating
during the warm wet period in the tropics and subtropics and causes economic losses
too many host (Tiwari, 2012). Bacterial wilt of tomato can cause 60 to 100% loss in

yield (Popoola, 2015).



1.3 Significance of the study

Cherry tomato is an important fruit in Malaysia for domestic markets. Since
Malaysia is experiencing lack of studies of bacteria wilt disease on cherry tomato, it
is crucial to identify the caused agent infecting cherry tomato. Results obtained from
this study will become an important updated documentation on R. solanacearum
infection on cherry tomato plant in Malaysia via phenotypic and molecular

approaches.

1.4 Objectives of the study

This study was carried out to achieve the following objectives:
1. To isolate and identify Ralstonia spp. infecting cherry tomato by using
phenotypic characterization
2. To determine the genetic relationship of R. solanacearum strains isolated via

molecular and phylogenetic approaches
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