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Abstract
Tomato spotted wilt virus (TSWV) is a major constraint to tomato production in Kenya.
Symptoms of tomato spotted wilt differ among hosts and can be variable in a single host
species. Common symptoms of TSWV infection include stunting, which is more severe
when young plants are infected, and chlorotic or necrotic rings on the leaves and fruits.
Management  of  the  primary  vectors  of  the  virus  disease,  the  western  flower thrips
(Frankliniella occidentalis Pergande) and tobacco thrips (F.fusca and F.bispinosa) is the
main factor underlying management of the disease.  A study was conducted with the
objective to
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screen  five  tomato  varieties  (Cal  J,  Marglobe,
Money  Maker,  Roma,  and  Riogrande)  for
resistance to TSWV by thrips-mediated infection
in  the  field.  Infection  lowered  yield  and  fruit
quality.  Variety  Roma  was  the  most  tolerance
under  natural  field  infection.  Metasystox
insecticide  significantly  suppressed  thrip
populations under field condition.

Keywords: Tomato spotted wilt virus, thrips infestation,

tomato varieties.

Introduction
Since  2001,Tomato  spotted  wilt  virus  (TSWV),  has
become a major limiting factor and most severe problem
for many tomato growers in Kenya with yield lossesof up
to 60% and 100% (Wangai et al., 2001). Tomato spotted
wilt  virusis  a  member  of  the  genus  Tospovirus  in  the
family Bunyaviridae.  The  vectors  have  a polyphagous
feeding behaviour and secretive habits of hiding within
flowers and buds (Rapando et al., 2009). In addition, the
virus and its  thrips vector  have a wide host  range that
includes  both  dicotyledonous  and  monocotyledonous
which makes control of TSWV challenging (Coutts and
Jones 2005; Ramkat  et al., 2006). TSWV is persistently
transmitted by at least eight species of adult thrips. First
instar  larvae  acquire  the  virus  by  feeding  on  infected
plants. In Kenya, the western flower thrip (Frankliniella
occidentalis  Pergande) is considered the most important
TSWV vector (Wangai et al., 2001). Control of TSWV
can be achieved by combining several methods (Boiteux,



1995)  but  the  use  of  resistant  cultivars  and control  of
vectors  are  the  most  efficient  approaches  in  integrated
management programs (Wells et al., 2002).
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Material and methods
Field experiments were conducted at Kenya Agricultural
Research  Institute  Njoro,  Kenya.  Healthy  tomato
seedlings  of  varieties  Cal  J,  Marglobe,  Money  Maker,
Roma, and Riogrande were germinated and transplanted
at a 4-leaf development stage.  Field trials  were carried
out over two years from January – June 2004 and from
November  2005  –  April  2006  with  test  plants  being
exposed to thrip infestation with no insecticide treatment.
The  control  treatments  were  sprayed  with  metasystox
(oxyd emeton-methyl) insecticide at two week intervals.
The experimental design was a split plot replicated three
times in a randomized complete block design. The main
plots treatments were those exposed to natural infestation
and those protected with insecticide (control).

Visual  examination  for  disease  symptoms was used  to
determine infection. A scale of 0 to 5 was used to score
the intensity of symptom expression, where 0 represent
no symptom and 5 a dead test plant. A direct enzyme-
linked immunosorbent assay (ELISA) was used to detect
TSWV in plant samples (EPPO, 2002). In the year 2013
(November-December)  and  2014  (January  to  April),  a
market survey was carried out in Nakuru to check for the
presence of the diseased fruits.

Results and Discussion
The disease  symptoms were  observed two weeks  after
inoculation  and  included;  leaf  curl,  leaf  yellowing,
chlorosis,  necrotic  lesions  and  stunted  growth.  In
addition,  market  survey  to  check  for  the  presence  of
TSWV on fruits between November to December 2013



and April  2014 showed disease symptoms an indicator
that  the disease is  causing yield loss again.  Symptoms
observed  on the  fruits  in  the  market  included  necrotic
ring spots with uneven colouration. Presence of TSWV in
the field was confirmed by ELISA in symptomatic plants.
Based  on  disease  scores  there  were  significant
differences  among  the  treatments  each  year  with  the
plants
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inoculated  by  natural  infestation  of  thrips  having  the
highest  disease  scores  and  the  insecticide  protected
control having low disease scores (Table 1). There were
significant variety differences in disease scores each year.
Naturally infested plants of variety Cal J and Riogrande
had the highest disease scores in 2004 and 2006 (Table
1). Variety Riogrande in the year 2004 had a significantly
higher  disease  incidence  on  the  plants  inoculated  by
natural  infestation  compared  to  its  protected  controls
while  the  disease  level  in  other  naturally  infected
varieties were not significantly different from protected
controls.  In  the  year  2006  naturally  infected  plants  of
variety Cal J had disease scores which were significantly
higher  than those of  Money Maker  and Roma.  Variety
Roma was found to have disease scores each year that
were consistently significantly lower from other varieties
(Table 1). These results are similar to those of Riley and
Pappu (2000) and Pappu  et al. (2000) where use of the
insecticide  Imidacloprid  (Chloronicotinyl)  and Actigard
(Acibenzolar  -  S  –  Methyl)  showed  significantly  low
disease  score  between  treated  and  untreated  controls.
Branch  and  Brenneman  (2003)  observed  that  disease
scores  in  some  cultivars  of  peanut  that  received
insecticide  control  against  TSWV,  showed  significant
difference  from  untreated  while  other  treated  cultivars
showed no difference from untreated cultivars.

Thrips  were physically  counted  on  field  tomato  plants
after  every  three  weeks  starting  two  weeks  after
transplanting by tapping top, middle and bottom of each
plant on a piece of white paper. The data obtained were
used  to  compute  the  pest  population  expressed  as  an



average  number  of  thrips  per  plant.  Metasystox
insecticide  was  effective  in  reducing  the  thrips
population. Thrip population varied with more thrips in
2006  than  2004.  In  both  the  years,  plants  naturally
infested  had  thrips  numbers  which  were  significantly
higher than protected controls (Fig 1 and 2). The control
of the vectors and the disease by the use of insecticides
has been reported by Castellane  et al. (1995), Pappu  et
al. (2000) and Riley and Pappu
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(2000)  who  observed  significant  reduction  of  thrip
population  and  TSWV  disease  in  tomatoes  between
insecticide  treated  and non-treated  control  plots.  There
was no significant correlation between number of thrips
and disease scores in the year 2004, but the population of
thrips  was  significantly  positively  correlated  (r  =  0.5)
with disease scores in the year 2006. Thrip populations
do not necessarily directly correlate with disease severity
(Parisi  et  al., 1998;  Mcpherson  et  al., 1999).  Momol
(2002)  suggest  that  the  adults  persistently  transmit
TSWV and their control with insecticide does not prevent
successful transmission due to the short time of feeding
necessary  for  infection  to  occur.  At  the  same time the
species  Frankliniella  occidentalis that  was  common in
this study is very effective in transmission. However in
the year 2006 the significant correlation between disease
and thrip population indicate that the high disease ratings
resulted from high thrips population which caused both
direct mechanical and indirect effect of spreading TSWV
on  plants,  an  association  that  has  been  observed  by
Jarosik  et al.  (1997)  on  cucumber  plants  following
infestation  by  thrips.  There were  no  significant
differences  among varieties  in both 2004 and 2006 for
thrips  population.  However  varieties  Roma,  Riogrande
and Cal J were leading in thrips infestations while Money
Maker  and  Marglobe  were  lower  each  year.  The  high
numbers of thrips on Roma, Riogrande, and Cal J could
be  due  to  their  bushy  canopy  because  they  were  not
pruned while Money Maker and Marglobe were pruned.
Saunyama and Knapp (2003) observed that pruning and
trellising of tomatoes resulted in better mite management



and disease incidence. These has also been reported by
Agboh-Noameshie  et  al.  (1997)  who  observed  that
changes in canopy structure by pruning creates a micro-
environment that reduces the population of flower thrips
more than in non-pruned plants of cassava. Variety Roma
had high vegetative growth in spite of the higher thrips
population.
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Fruits  were  harvested,  weighed  and  graded  for
marketability. Unmarketable fruits had TSWV symptoms
including  discoloration  of  the  skin,  sunken  finger  like
depressions,  and  malformation.  Marketable  fruits  were
without  disease  symptoms.  Naturally  infested plants  of
all the five tomato varieties tested produced fruit weights
that  were  similar  from  those  of  equivalent  protected
controls in both 2004 and 2006. However tomato variety
had a significant effect on fruit weight in both 2004 and
2006  with  protected  controls  of  variety  Money  Maker
having  significantly  higher  yields  than  other  varieties
except Roma in 2004 while in 2006 they were different
from those of Cal J only. These results differ from those
of Castellane et al. (1995), Pappu et al. (2000) and Riley
and  Pappu  (2000)  who  reported  increased  yields  of
tomatoes  with  the  use  of  insecticide  which  differed
significantly  from  un-protected  controls  because  of
reduced vector and disease symptoms. Use of insecticide
caused non statistically different increase in marketable
yield when compared with the natural infestation. Variety
Money Maker had the highest marketable yields both in
2004 and 2006. Its yields differed from those of the other
varieties in 2004 except Roma while in 2006 they only
differed from those of Cal J (Table 1). Riley and Pappu
(2000)  demonstrated  a  significant  reduction  in  TSWV
using tolerant variety Stevens. However its benefits did
not result in acceptable levels of marketable yield. Use of
the insecticide, Imidacloprid (Chloronicotinyl) increased
marketable yield but not significantly when compared to
untreated controls. The use of Actigard (Acibenzolar - S
– Methyl) which is a plant activator that activates plant



defence,  lowered  disease  symptoms  leading  to
significantly  higher  marketable  yields  compared  to
untreated  controls  (Pappu  et  al.,  2000).  Costa  et  al.
(1999) observed varietals  differences towards  total  and
marketable  yields  and  attributed  this  to  the  combined
effect  of  vegetative  development  of  plants  and  the
mechanism  of  tolerance  that  result  in  acceptable
marketable yields even when thrip population cannot be
totally controlled.
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Appendices

Table 1: Mean values of TSWV disease scores, fruit 
weights and marketable yield of five Kenyan tomato
varieties grown under field conditions at KARI – Njoro 
in the year 2004 and 2006. Means within a column
followed by the same letter are not significantly different 
at 0.05 level of probability. (+) denotes natural
infestation and (-) insecticide protected. Values are 

means of three replicates, four plants per plot.
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Fig 1: Thrips population on five tomato varieties 

naturally infested with those protected by insecticide 

metasystox grown in the year 2004.
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Fig 2: Thrips population on five tomato varieties 

naturally infested with those protected by insecticide 

metasystox grown in the year 2006.


