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Abstract

Tomato spotted wilt virus (family Bunyaviridae, genus Tospovirus) is an important virus
infecting horticultural crops and is transmitted solely by thrips species. The virus infects a
wide range of plant species and presence of Frankliniella occidentalis, reported to be the most
efficient vector species has complicated its management. TSWV was first reported in Kenya
in 1999, causing serious yield losses in tomato production, and has continued to cause
sporadic yield losses. This study was undertaken to determine the distribution and genetic
diversity of the virus a decade after its incursion into Kenya. The study further evaluated
important factors in the epidemiology of the disease and its management. The disease was
found to have persisted in the Nakuru area where it was first reported, but had limited
distribution. There was low farmer awareness of the virus, its vectors and alternate hosts,
despite occurrence of the disease for over a decade. The N partial sequences of 45 isolates
collected from production areas were established to be similar with TSWYV isolates collected
from other countries. The Kenyan isolates clustered together with isolates that were
predominantly from Europe, but formed a single subgroup, indicating they had undergone

limited diversification.

Cytochrome oxidase 1 (CO1) gene sequences were used in the identification of thrips samples
collected from tomato production areas. The analysis of 299 cytochrome oxidase 1 (COl)
gene sequences from thrips species indicated occurrence of a wide range of thrips species in
tomato production. Ceratothripoides brunneus was the predominant species of thrips in all the
areas, whereas F. occidentalis and Thrips tabaci which have been reported to be important
vectors, were abundant in Nakuru, Kirinyaga and Loitokitok. Other vectors of tospoviruses
identified in low numbers were Frankliniella schultzei and Scirtothrips dorsalis. The

sequences showed variation within potential vector populations, where the Kenyan isolates of
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T. tabaci from tomato production areas belonged to the Arrhenotokous group, and F.
occidentalis belonged to the western flower thrips G (WFTG). Frankliniella schultzei was
shown to be a potential species complex. The detection of the TSWV genome sequences in F.

occidentalis and T. tabaci in this survey support their role as important vectors in Kenya.

Research was undertaken to identify weed species in tomato production areas and their role as
reservoirs of TSWV and its vectors. Weed species representing 19 families were identified,
two thirds of which had been reported as hosts of TSWV. Selected weed species were further
evaluated to determine their capacity to act as reservoir host of the virus and as source of
inoculums for thips acquisition and transmission. The weeds were also evaluated for their
ability to support reproduction of F. occidentalis. The transmission study identified four new
hosts of TSWV, namely Oxalis latifolia, Bidens subalternans, Solanum chenopodioides and
Commelina cyanea. Among the weeds species that were evaluated, Amaranthus hybridus,
Solanum nigrum, Tagetes minuta and Datura stramonium were shown to be susceptible to the
virus and supported high levels of thrips reproduction. These four weeds need to be
considered in the management of TSWV. Occurrence of weeds that support thrips
reproduction and are susceptible to TSWV is a clear indicator of their role in the

epidemiology of TWSV.

Forty-two commercial tomato cultivars were evaluated through mechanical inoculation for
their reaction to TSWV and presence of the Sw-5 gene that confers resistance to TSWV.
Twenty-eight were shown to be susceptible, including Rio Grande, which is grown in over
63% of the farms within the major tomato production areas in Kenya. Although cultivars
Sandokan, Picus, Veloz, DRD 8465, AB 2 and Shanty were found to contain the resistant Sw-

5 gene, Sandokan and AB 2 exhibited low infection to TSWV. Specific PCR primers for the
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SW-5 gene and high resolution melt curve analyses (HRM) consistently distinguished

TSWV-resistance in commercial tomato cultivars from TSWV-suceptible cultivars.

This study has provided information on the distribution and genetic diversity of TSWV and its
vectors in a tropical environment. The disease had persisted where it was first reported and
had limited distribution. The presence of vectors and suitable hosts observed in most of the
production areas indicates occurrence of suitable areas where TSWYV can establish in Kenya
and neighbouring countries. The information on factors related to TSWV epidemiology is

important for the development of an effective TSWV management strategies in Kenya.
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