CHAPTER |
INTRODUCTION

1.1 Introduction

Cassava (Manihot esculenta Crantz) is a starchy root crop native to South
America that has become one of the most important tropical crops worldwide, both
as a food and an industrial crop. Its ability to grow in nutrient-poor soils and under
drought-prone conditions has made cassava a staple food in many developing
countries. In Thailand alone, cassava holds major economic significance: in 2024, the
country exported over 6.3 million tons of cassava and related products, generating
over 100 billion Thai Baht in revenue (Office of Agricultural Economics, 2025). Despite
its importance, cassava production is threatened by several pests and viral diseases,
among which cassava mosaic disease (CMD) is the most destructive.

In Southeast Asia (SEA), CMD outbreaks have been reported in Vietnam, Thailand,
and China (Wang et al,, 2019). The predominant causal agent in the region is the Sri
Lankan cassava mosaic virus (SLCMV) (Saunders et al., 2002). The virus spreads primarily
using infected cassava stem cuttings and by the whitefly vector Bemisia tabaci (B.
tabaci) (Legg and Fauquet, 2004). Infected plants typically display chlorosis, mosaic,
and mottled leaf patterns, stunting, and significant reductions in plant size compared
to healthy plants (Chikoti, 2011). Yield losses caused by CMD are substantial, ranging
from 40% to complete crop failure under severe epidemic conditions (Legg and
Fauquet, 2004). Current CMD management strategies rely on insecticides and healthy
planting material. However, a promising complementary approach is to reduce virus
transmission by improving understanding of the host selection behavior of B. tabaci
(Navas-Castillo et al., 2011). Plants have evolved diverse defense mechanisms against
herbivores, including tolerance, antibiosis, and antixenosis (Punnuri et al., 2022). These
plant defenses can directly influence the host selection and feeding behavior of insect
vectors, thereby reducing pathogen transmission. Among these traits, morphological

defenses such as trichome density and leaf surface characteristics play a critical role



in deterring pests (Avery et al., 2015; Heinz and Parrella, 1994; McAuslane, 1996).

Whiteflies, like other hemipteran vectors, rely on a sequence of probing and
feeding behaviors to assess host plant suitability. Once a plant is identified as suitable,
it initiates sustained phloem feeding, a critical step for virus acquisition and
transmission (Fereres and Moreno, 2009). Trichomes, hair-like epidermal structures, can
interfere with vector behavior by acting as physical and sometimes chemical
deterrents, thereby influencing insect landing, movement, and feeding (Skoczek et al,,
2017). However, the relationship between trichome traits and whitefly infestation in
cassava cultivars remains poorly understood, limiting the identification and
recommendation of less susceptible varieties.

Virus transmission efficiency by insect vectors is also governed by three key
biological phases: the acquisition access period (AAP), the latent period (LP), and the
inoculation access period (IAP) (Purcell, 1982). For example, transmission of the Indian
cassava mosaic virus (ICMV) by cassava-biotype B. tabaci requires an AAP of 48 hours
(Antony et al., 2006), while the transmission of tomato yellow vein streak virus (ToYVSV)
by B. tabaci involves an LP of 16 hours and an IAP as short as 10 minutes (Firmino et
al,, 2009). Such information highlights the critical role of vector feeding biology in
determining the spread of viruses. Yet, the transmission characteristics of cassava
mosaic virus (CMV) and the host preferences of B. tabaci on cassava cultivars in
Thailand remain largely unstudied.

Therefore, the present study aims to investigate the transmission characteristics
of B. tabaci as a vector of CMV and examine the influence of trichome density and
size on whitefly host selection among cassava cultivars. A better understanding of
these factors will not only contribute to improved whitefly and CMD management
strategies but also provide insights into plant vector pathogen interactions that can
inform the development of resistant cultivars, ultimately enhancing cassava

productivity.



1.2 Objectives
1.2.1 To study the role of trichome density in B. tabaci infestations across cassava
cultivars

1.2.2 To study the transmission characteristics of the B. tabaci vector of the SLCMV.

1.3 Scope and limitation of the research

Study transmission characteristics of cassava mosaic virus (CMV) transmission by
whitefly (B. tabaci), including the time of AAP, LP, and IAP by using Polymerase chain
reaction (PCR). The fluorescence in situ hybridization (FISH) technique is used to
localize the virus within the whitefly (B. tabaci) body. Moreover, study host preference
of the whitefly (B. tabaci) in 6 cassava varieties as follows: Rayong 4, Rayong 72,

Kasetsart 50, Huai Bong 60, CMR 89, and Pirun 2 by the choice test experiment.

1.4 Location of thesis work

Entomology Laboratory, Suranaree University of Technology, Suranaree Subdistrict,

Mueang District, Nakhon Ratchasima, Thailand

1.5 Anticipated outcomes

1.5.1 Improved understanding of the role of trichome density in B. tabaci infestations
across cassava cultivars.

1.5.2 Characterization of the transmission characteristics of B. tabaci as a vector

of SLCMV.
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