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Cassava is a valued calorific source to millions of Africans who eat it daily and a vital staple for their food
security. One of the key constraints to this crop is whiteflies which are both a vector of viral diseases
and a direct pest. Although the African cassava whitefly is known to cause physical damage on cassava
with considerable tuberous yield loss, a recent whitefly outbreak caused unusually severe damage, which
prompted the current reported investigation. Molecular identification of whitefly adults sampled from
the affected cassava field revealed the presence of a new whitefly species, Paraleyrodes bondari. This
communication is the first report of the occurrence of P. bondari on cassava in Uganda.
© 2018 Sociedade Brasileira de Entomologia. Published by Elsevier Editora Ltda. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Whiteflies (Hemiptera: Aleyrodidae) are amongst the major
insect pests causing direct damage to cassava in Africa. Although
more than 1500 whitefly species have been described globally
(Ouvrard and Martin, 2018), few are known to colonize Mani-
hot esculenta Crantz (cassava, mandioca, manioc, yucca). Only
eight whitefly species have been identified colonizing cassava
in east Africa with Bemisia tabaci (Gennadius), Aleurodicus dis-
persus (Russell), and Bemisia afer (Priesner and Hosny) the most
common in studies in Tanzania (Guastella et al., 2015) and
Kenya (Kamau et al.,, 2005; Mware et al., 2010). Interestingly,
only B. tabaci is reported as predominant on cassava in Uganda
(Kamau et al., 2005; Legg, 1995; Mugerwa et al., 2018; Omongo,
2003).

Despite previous studies reporting limited diversity, we recently
observed heavy infestation of whitefly on cassava in fields in
the central region of Uganda. Infested cassava plants showed
severe feeding damage such as wilting and leaf-fouling by sooty-
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molds, and inspection of the leaves revealed masses of white
wax on the lower surface of the leaves (Figs. 1, 2). Numerous
adults, each having two oblique gray bands on the forewings, were
present on the ventral surface of the leaves (Fig. 3). Conspicu-
ous gray bands on the wing of adults and prolific white wax are
not features of cassava whitefly, B. tabaci, which suggested that
a previously undocumented whitefly species was attacking cas-
sava in Uganda. This motivated us, as a first step, to characterize
samples of the apparent “new” whitefly using molecular meth-
ods.

Adult specimens collected from cassava plants by aspiration
were preserved in 90% ethanol and submitted to the Natural
Resources Institute (NRI), UK for molecular characterization and
to the Natural History Museum (NHM) for morphological identi-
fication and preservation. Genomic DNA was extracted from two
specimens using a modified Chelex extraction method (White
et al., 2009). The barcoding region located in the 5 end of the
mitochondrial cytochrome oxidase I gene (mtCOI) was amplified
using standard methods (Folmer et al., 1994), purified and sent to
Eurofins GATC Biotech (Germany) for Sanger sequencing in both
directions.
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Fig. 1. Severe wilting and sooty mold mass on cassava caused by heavy infestation
and feeding by P. bondari.

Fig. 2. Waxy mass on the undersurface of cassava leaf due to P. bondari infestation.

Fig. 3. P. bondari adults underneath waxy mass on cassava leaf.

Sequence analysis was performed using Geneious version 9.1.8
(Kearse et al., 2012). Contiguous mtCOI sequences were assembled,
trimmed and aligned using MAFFT (Katoh and Standley, 2013).
The best-fit model of evolution (Jukes-Cantor) was determined
from likelihood ratio tests performed using jModeltest (Posada
and Crandall, 1998). Phylogenetic relationships were reconstructed
via Bayesian analyses using MRBAYES v3.1.2 (Ronquist and
Huelsenbeck, 2003). Four Markov chains were run for a total of
2,000,000 generations, with chains sampled every 200 genera-
tions (the first 10% of trees were discarded as burn-in). TRACER
1.5 (Rambaut and Huelsenbeck, 2003) was used to select appropri-
ate burn-in cycles and confirm that the effective sample size was
sufficient. Aphid species (Aphididae, Hemiptera: Sternorrhyncha)
were included as outgroups (Fig. 4).

Partial mtCOI sequences (632 nt) from the two adults shared
100% nt identity (haplotype GenBank accession MH178372) and
100% nt identity with Bondar’s nesting whitefly Paraleyrodes bon-
dari Peracchi (GenBank accession KP032215), reported as a new
invasive species in Florida USA in 2011 (Dickey et al.,, 2015).
Haplotype sequence of the Uganda specimens also grouped with
sequences of the congeneric species Paraleyrodes pseudonaran-
jae Martin, a nesting whitefly that invaded China in 2010, and
form a moderately-supported clade within the phylogeny (Fig. 4).
Individuals that were slide-mounted by Gillian Watson (NHM)
were authoritatively identified by D. Ouvrard based on the fol-
lowing diagnostic characters: shape of male aedeagus; structure
of cephalic and abdominal compound pores of puparium. Unpub-
lished data from NHM collections also show that P. bondari was
present in Uganda on cassava as early as 2006 (10 puparia on 2
slides, collected by D. Gerling on 17 March 2006 in Kampala). Taken
together, these results confirm the presence and establishment of
P. bondari in Uganda on cassava, and this plant species represent a
new host for this whitefly.

Documenting the presence of this new pest in Uganda and its
association with cassava provides great impetus for a Uganda-wide
survey to establish the host range, distribution and pest status of
this species, and is critical to understanding the threat to cassava
posed by this pest and designing a suitable management strategy.
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— AB506719 Acyrthosiphon pisum [isolate Acypis1]
0.96 KF254841 Cervaphis quercus
KC840676 Pterocomma pilosum

0.99

HM150634 Palaealeurodicus machili
1[ KP032215 Paraleyrodes bondari [isolate BNW_856-1]
MH178372 Paraleyrodes bondari [Namulonge:Uganda:2017:Cassaval

1 1[ HM150635 Paraleyrodes pseudonaranjae
KP032221 Paraleyrodes pseudonaranjae [isolate Ppseudo_816-5_hap2]

KP032214 Aleurodicinae sp. [strain AMD-2015]
AY521251 Aleurodicus dugesii
JQ995236 Aleurodicus dispersus [isolate AD1]
KF059960 Lecanoideus floccissimus [isolate WFLF]
LN614549 Aleurodicus floccissimus [strain AFAW-CAI]
KY209909 Aleurodicus rugioperculatus
KF059955 Aleuronudus melzeri [isolate WFAM]

KP032222 Metaleurodicus cardini [isolate Cardin's_WF_702-3]

AY762988 Dialeurodes agalmae
JQ340196 Dialeurodes ouchii [isolate GH]
AY764026 Dialeurodes citri
JQ340192 Dialeurodes citri [isolate GJ]
AY764028 Dialeurodes daphniphylli
Q340194 Dialeurodes hongkongensis [isolate XGZ]
AY764029 Dialeurodes kirkaldyi
KY835101 Dialeurodes sp. [BIOUG02532-C10]
AY764030 Dialeurodes swidi
JQ340177 Aleuroclava gordoniae [isolate ZLXZ]
JQ340185 Aleuroclava rhododendri [isolate DJ]

0.84 0.8

JQ340187 Aleuroclava sp. [PX5-2012]

JQ340182 Aleuroclava montanus [isolate GYL]
JQ340183 Aleuroclava psidii [isolate FSLTZG1]
JQ340179 Aleuroclava guyavae [isolate ZHZ]
JQ340180 Aleuroclava indicus [isolate YM]

{ KJ085946 Aleyrodidae sp. [voucher BIOUG03439-C11]
KJ089044 Aleyrodidae sp. [voucher BIOUG03367-E04]

1 AB587609 Bemisia tabaci [MEAM1]
1 AY521259 Bemisia tabaci [NW1]
1 KJ190498 Bemisia vernoniae [isolate Bver_PP]

KJ190499 Bemisia breyniae [isolate Bbre_TWKH1]

KP032216 Singhiella simplex [isolate FW_812-10]
AY572539 Neomaskellia andropogonis
AY648941 Vasdavidius concursus

0.09

HM150640 Vasdavidius sp. [isolate 14 WZ-2010]

Fig. 4. Bayesian consensus phylogeny based on partial mitochondrial cytochrome oxidase 1 gene sequences. Haplotype sequence of Paraleyrodes bondari recovered in this

study is shown in red. Posterior probabilities are noted above each node.

Conflicts of interest

The authors declare no conflicts of interest.

References

Dickey, A.M., Stocks, I.C., Smith, T., Osborne, L., McKenzie, C.L., 2015. DNA barcode
development for three recent exotic whitefly (Hemiptera: Aleyrodidae) invaders
in Florida. Florida Entomol. 98, 473-478.

Folmer, O., Black, M., Hoeh, W., Lutz, R., Vrijenhoek, R., 1994. DNA primers for ampli-
fication of mitochondrial cytochrome c oxidase subunit [ from diverse metazoan
invertebrates. Mol. Mar. Biol. Biotechnol. 3, 294-299.

Guastella, D., Lulah, H., Tajebe, L.S., Cavalieri, V., Evans, G.A., Pedata, P.A., Rapisarda,
C., Legg, J.P., 2015. Survey on whiteflies and their parasitoids in cassava mosaic
pandemic areas of Tanzania using morphological and molecular techniques. Pest
Manag. Sci. 71, http://dx.doi.org/10.1002/ps.3810.

Kamau, J., Sseruwagi, P., Aritua, V., 2005. Whiteflies as vectors of plant viruses in
cassava and sweetpotato in Africa. In: Anderson, Pamela, K., Morales, Fr., José
(Eds.), Whitefly Whitefly-borne Viruses in the Tropics. Centro International de
Agricultura Tropical, Kenya, pp. 54-60.

Katoh, K., Standley, D.M., 2013. MAFFT multiple sequence alignment software
version 7: Improvements in performance and usability. Mol. Biol. Evol. 30,
772-780.

Kearse, M., Moir, R., Wilson, A., Stones-Havas, S., Cheung, M., Sturrock, S., Buxton, S.,
Cooper, A., Markowitz, S., Duran, C., Thierer, T., Ashton, B., Meintjes, P., Drum-
mond, A, 2012. Geneious basic: an integrated and extendable desktop software

platform for the organization and analysis of sequence data. Bioinformatics 28,
1647-1649.

Legg, J.P., PhD 1995. The ecology of Bemisia tabaci (Gennadius) (Homoptera: Aley-
rodidae) vector of African cassava mosaic geminivirus in Uganda. University of
Reading, UK.

Mugerwa, H., Seal, S., Wang, H.-L., Patel, M.V., Kabaalu, R., Omongo, C.A., Alicai, T.,
Tairo, F., Ndunguru, J., Sseruwagi, P., Colvin, J., 2018. African ancestry of New
World, Bemisia tabaci-whitefly species. Sci. Rep. 8, 2734.

Mware, B., Olubayo, F., Narla, R,, Songa, J., Amata, R, Kyamanywa, S., Ateka, E.M.,
2010. First record of spiraling whitefly in Coastal Kenya: emergence, host range,
distribution and association with cassava brown streak virus disease. ISSN
Online Int. J. Agric. Biol. 12, 1560-8530.

Omongo, C.A., PhD 2003. Cassava whitefly, Bemisia tabaci, behaviour and ecology
in relation to the spread of cassava mosaic epidemic in Uganda. University of
Greenwhich, UK.

Posada, D., Crandall, K.A., 1998. MODELTEST: testing the model of DNA substitution.
Bioinformatics 14, 817-818.

Ouvrard, D., Martin, J.H., 2018. The White-files - Taxonomic checklist of
the world’s whiteflies (Insecta: Hemiptera: Aleyrodidae)., http://dx.doi.org/
10.5519/0095728, http://[www.hemiptera-databases.org/whiteflies/ - searched
on 17 September 2018.

Rambaut, A., Huelsenbeck, J.P., 2003. Tracer: MCMC trace analysis tool. University
of Oxford.

Ronquist, F., Huelsenbeck, J.P., 2003. MrBayes 3: Bayesian phylogenetic inference
under mixed models. Bioinformatics 19, 1572-1574.

White, J.A,, Kelly, S.E., Perlman, S.J., Hunter, M.S., 2009. Cytoplasmic incompatibility
in the parasitic wasp Encarsia inaron: disentangling the roles of Cardinium and
Wolbachia symbionts. Heredity (Edinb). 102, 483-489.


http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0005
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0005
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0005
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0005
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0005
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0005
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0005
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0005
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0005
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0005
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0005
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0005
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0005
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0005
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0005
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0005
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0005
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0005
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0005
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0010
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0010
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0010
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0010
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0010
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0010
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0010
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0010
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0010
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0010
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0010
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0010
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0010
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0010
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0010
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0010
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0010
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0010
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0010
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0010
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0010
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0010
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0010
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0010
dx.doi.org/10.1002/ps.3810
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0020
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0020
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0020
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0020
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0020
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0020
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0020
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0020
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0020
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0020
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0020
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0020
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0020
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0020
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0020
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0020
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0020
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0020
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0020
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0020
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0020
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0020
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0020
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0020
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0020
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0020
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0020
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0020
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0020
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0020
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0020
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0020
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0020
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0020
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0020
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0020
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0025
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0025
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0025
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0025
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0025
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0025
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0025
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0025
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0025
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0025
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0025
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0025
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0025
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0025
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0025
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0025
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0025
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0025
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0025
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0030
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0030
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0030
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0030
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0030
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0030
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0030
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0030
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0030
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0030
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0030
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0030
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0030
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0030
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0030
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0030
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0030
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0030
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0030
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0030
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0030
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0030
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0035
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0035
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0035
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0035
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0035
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0035
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0035
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0035
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0035
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0035
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0035
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0035
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0035
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0035
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0035
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0035
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0035
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0035
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0035
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0035
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0035
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0040
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0040
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0040
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0040
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0040
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0040
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0040
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0040
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0040
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0040
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0040
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0040
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0040
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0045
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0045
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0045
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0045
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0045
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0045
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0045
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0045
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0045
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0045
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0045
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0045
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0045
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0045
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0045
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0045
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0045
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0045
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0045
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0045
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0045
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0045
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0045
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0045
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0045
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0045
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0045
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0045
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0045
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0045
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0050
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0050
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0050
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0050
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0050
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0050
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0050
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0050
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0050
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0050
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0050
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0050
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0050
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0050
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0050
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0050
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0050
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0050
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0050
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0050
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0050
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0050
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0050
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0055
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0055
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0055
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0055
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0055
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0055
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0055
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0055
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0055
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0055
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0055
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0055
dx.doi.org/10.5519/0095728
dx.doi.org/10.5519/0095728
http://www.hemiptera-databases.org/whiteflies/
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0065
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0065
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0065
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0065
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0065
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0065
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0065
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0065
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0070
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0070
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0070
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0070
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0070
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0070
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0070
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0070
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0070
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0070
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0070
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0070
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0070
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0075
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0075
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0075
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0075
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0075
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0075
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0075
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0075
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0075
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0075
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0075
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0075
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0075
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0075
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0075
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0075
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0075
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0075
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0075
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0075
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0075
http://refhub.elsevier.com/S0085-5626(18)30066-9/sbref0075

	Occurrence of Bondar's Nesting Whitefly, Paraleyrodes bondari (Hemiptera: Aleyrodidae), on cassava in Uganda
	Conflicts of interest
	References


