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The female may lay eggs separately, frequently on the underside of a leaf, or in clusters
often rather haphazardly (Ngoka et al., 2008).

The larvae develop through several moults and may change in size of each stage (instar),
and also in shape, colour and other features.

The larva produces liquid silk through openings in the head called spinnerets. This liquid
is then coated with sericin, a water soluble gum, and solidifies on contact with air.
Within 2-3 days of spinning, the larva is completely encased in a cocoon. Silk fibers
from cocoons of these moths have been used in textile manufacture in different parts of
the world for many years (Merzheevskaya, 1988).

On emerging from its cocoon a moth may exude a liquid, sometimes an alkali, to soften
the walls of the cocoon, after which it expands its wings by pulsations of fluid through
the veins. A watery liquid, consisting of waste products sometimes tinted with excess
pigments, may also be ejected. Wings must then dry and stiffen before the moths are

ready to fly (Sholtz & Holme, 1996).












1.7.2 G. negrottoi

The males of G. negrottoi are small compared to the females. Their appearance is also
different in comparison to the females. These males are greyish brown in colour. They
lack the triangular margin area of the hind wing present in G. postica males. The
abdomen is red brown in colour with end being yellow. The antennae are bipectinate.
Proboscis in this species is absent. Females of G. negrottoi are darker in colour
compared to the G. postica. The forewings are greyish brown with suffused whitish grey
bands. The hind wings are rounded, cream with broad greyish brown borders. The
abdomen of the females is light yellow. They also lack a proboscis and have bipectinate

antennae (Pinhey, 1975).

1.7.3 A. mimosae

The wings are green with divided yellow and reddish brown spots. Their hind wings
have long strap like tails. They have a wingspan of about 10-12cm. They also have
eyelike margins on their wings. The fore wings have distinct grey coloured furry leading
edges. The antennae in this species are bipectinate and the proboscis is vestigial

(Holloway et al., 1987).

1.7.4 A. besanti

The wings are green with divided reddish brown spots, which are suffused with brown
bands. Their hind wings have long strap like tails. They have a wingspan of about 8-

9cm. The fore wings have distinct reddish brown leading edges. They also have eyelike


















1.11 The Barcode of Life Data System Work bench

The barcode of Life Data System (BOLD) (www.barcodinglife.org) was originally
developed as an informatics workbench for a single, high volume DNA barcode facility
(Hajibabaei et al., 2005). It has now progressed into a resource for the DNA barcoding
community (Ratnasingham & Hebert, 2007). BOLD now provides an integrated
bioinformatics platform that supports all phases of the analytical pathway from specimen
collection to tightly validated barcode library. The barcode sequence of an unknown
specimen is usually compared with a library of reference barcodes sequences derived
from individuals of known identity (Fig 3) (Hajibabaei et al., 2007). A specimen is
identified if its sequence closely matches one in the barcode library. Otherwise the new
record can lead to a novel barcode sequence for a given species (i.e. a new haplotype or
geographical variant), or it can suggest the existence of a newly encountered species

(Hajibabaei et al., 2007).
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CHAPTER TWO

2.0 MATERIALS AND METHODS

2.1 Experimental design

Specimen
Collection
Voucher Moth Voucher
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|
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Figure 4. Experimental design flow chart. This chart shows a summary of the work

involved in this study.
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Figure 5. Mean length and width (cm) of Kenyan wild silk moth cocoons. This bar chart
shows the variation in size of the cocoons of the different species of Kenyan wild silk
moths used in this study. G. nF- G. negrottoi Female, G. nM- G. negrottoi Male, A. m-

A. mimosae, E. b- E. bauhiniae, A. b- Argema besanti
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Figure 7. Neighbour-joining tree of COI sequences of Kenyan wild silk moths. A
graphical depiction of the patterning of the COI divergences between the species of
the Kenyan wild silk moths in this study
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Table 6. Intraspecific genetic variation

Species name Family Intraspecific genetic variation
G. postica Lasiocampidae 0.0000
G.negrottoi Lasiocampidae 0.0001
A. besanti Sartunidae 0.0000
E. bauhiniae Sartunidae 0.0008

The above table shows the genetic variation within four different Kenyan wild silk

moth species.

Table 7. Interspecific genetic variation

Species Interspecific genetic variation

1 2 3 4
1.G.postica 0.0000 0.0000 0.0000 0.0000
2.G.negrottoi 0.0046 0.0000 0.0000 0.0000
3.A.besanti 0.1183 0.1201 0.0000 0.0000
4.E.bauhiniae 0.1430 0.1467 0.1321 0.0000

The above table shows the genetic variation between four different Kenyan wild silk

moth species.
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Table 9. Pairwise differences of COI protein sequences

1

10

11 12 13 14

[ 114.besanti

[ 2]4.besanti

[ 314. besanti

[ 414. besanti

[ 514.mimosae
[ 6]E.bauhiniae
[ 71E.bauhiniae
[ 81E.bauhiniae
[ 91E.bauhiniae
[10]G. negrottoi
[11]G. negrottoi
[12]G. negrottoi
[13]G.postica
[14]G.postica

0.0000
0.0000
0.0000
0.0000
0.0047
0.0236
0.0236
0.0236
0.0189
0.0284
0.0284
0.0284
0.0284
0.0284

0.0000
0.0000
0.0047
0.0236
0.0236
0.0236
0.0189
0.0284
0.0284
0.0284
0.0284
0.0284

0.0000
0.0047
0.0236
0.0236
0.0236
0.0189
0.0284
0.0284
0.0284
0.0284
0.0284

0.0047
0.0236
0.0236
0.0236
0.0189
0.0284
0.0284
0.0284
0.0284
0.0284

0.0189
0.0189
0.0189
0.0141
0.0236
0.0236
0.0236
0.0236
0.0236

0.0000
0.0000
0.0047
0.0381
0.0381
0.0381
0.0381
0.0381

0.0000
0.0047
0.0381
0.0381
0.0381
0.0381
0.0381

0.0047
0.0381
0.0381
0.0381
0.0381
0.0381

0.0333
0.0333
0.0333
0.0333
0.0333

0.0000
0.0000
0.0000
0.0000

0.0000
0.0000 0.0000
0.0000 0.0000 0.0000 0.0000

The pair wise similarity calculation using the K2P model of representative samples of the species Gonometa postica,

Gonometa negrottoi, Epiphora bauhiniae, Argema besanti and Argema mimosae show the amino acid sequence variation

ranging from 0 to 0.0381
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2004); none was found in this study. However sequence variation was found in the COI
region occurring in some wild silk moths within the same species. The intraspecific
genetic variation within the species was far less compared to the interspecific genetic
variation between the species. This is in agreement with expectations that intraspecific
variation is much smaller than between species (Hebert ef al., 2004). These Kenyan wild
silk moths showed consistent genetic variation that facilitated identification (Kress &
Erickson, 2008). These different species also clustered differently in the Neighbour-

joining tree.

A BLAST search of the COI sequences of the entire specimens used in this study, were
done against the National Centre for Biotechnology Information (NCBI) database. In
spite of the variability of amino acids of the translated COI gene in the different species,
the BLAST search results of all the specimens were Cytochrome Oxidase I protein. This
would therefore seem to indicate the mutations of this genes occurred at the third
position of the codon where degeneracy of a gene is observed. This also proved that the
COI gene of all the species used in this study were not pseudogenes. It also

demonstrated the conserved nature of the cytochrome oxidase I gene.

BOLD has become very instrumental in identifying specimens whose identities are
unknown or have raised questions by querying the BOLD identification engine
(Ratnasingham & Hebert, 2007). The query sequence must have a minimum of 300 base
pairs from the barcode region of the COI (Ratnasingham & Hebert, 2007). The
sequences that were used to query the BOLD identification engine had lengths of 658

base pairs (Appendix 4). Entry of the sequence of the Gonometa species without the
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4.2 Recommendations

In spite of the fact that the cytochrome oxidase I (5' COI) gene in the mitochondrial
DNA is sufficient for identification of species; more studies should be done to identify a
gene with similar properties as COI in the nuclear DNA. Such a gene in the nuclear
DNA would authenticate results obtained from DNA barcoding of the COI gene in
species identification. This will increase confidence in using DNA markers in species
separation especially where there is little discriminatory morphological variation. I
would also recommend further characterization to be done on sample SM27 that was not
identified in the course of this study. I would also propose extensive sampling of the
wild silk moth cocoons to be done as this will yield a more definitive picture of the
taxonomic status, diversity, population structure and phylogeography of the wild sitk
moths. The data obtained in this study will become very useful in contributing to
conservation of the Kenyan wild silk moths and also in the utilization of these wild silk

moths for income generation activities by farmers in the marginalized areas of Kenya.

45





















Pinhey E. C. G. (1975). Moths of southern Africa. Tofelberg Publishers Limited.

National Museum Bulawayo. South Africa.

Raina S. K., Kioko E. N. and Mwanycky S. W. (Eds) 1999. Proceedings of the First
International Workshop on the Conservation and Utilization of Commercial Insects.

Nairobi, 18th —21%1997. ISBN 92 9064 12 3. 252 pp.

Ratnasingham S. and Hebert P. D. N. (2007). BOLD: The Barcode of Life Data System.

Molecular Ecology Notes 10: 1-10.

Saccone C., DeCarla G., Gissi C., Pesole G. and Reynes A. (1999). Evolutionary
genomics in the Metazoa: the mitochondrial DNA as a model system. Gene 238: 195—

210.

Saitou N. and Nei M. (1987). The Neighbour-Joining method: a new method for

reconstructing phylogenetic trees. Molecular Biology and Evolution 4: 406-425.
SAS Institute Inc. (2004) SAS/STAT® User’s Guide, Version 9.1.2 Cary, NC, USA.

Sholtz C. H. and Holme E. (1996). Insects of Southern Africa. Butterworths publishers

limited. University of Pretoria. South Africa.

52















36 West Pokot 7/10/2008 07/11/2008
37 Central Pokot 16/08/2008 12/10/2008
38 Central Pokot 16/08/2008 18/10/2008
39 Central Pokot 16/08/2008 04/11/2008
40 West Pokot 7/10/2008 07/10/2008
41 West Pokot 7/10/2008 12/10/2008
42 West Pokot 7/10/2008 26/10/2008
43 West Pokot 7/10/2008 27/10/2008
44 West pokot 7/10/2008 04/11/2008
45 West Pokot 7/10/2008 08/11/2008
46 Ngomeni 26/10/2008 28/10/2008
47 Ngomeni 26/10/2008 28/10/2008
48 Ngomeni 26/10/2008 28/10/2008
49 Ngomeni 26/10/2008 28/10/2008
50 Ngomeni 26/10/2008 28/10/2008
51 Arabuko Sokoke | 11/06/2008 07/11/2008
52 Maralal 24/09/2008 06/10/2008
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Appendix 2: Specimen Information

Sampie | Field | Institution Sample Donor
1D 1)) Storing

SM46 | SM46 | icipe Florence kiilu

SM2 SM2 | icipe Florence kiilu

SM37 | SM37 | icipe Florence kiilu

SM29 | SM29 | icipe Florence kiilu

SM23 SM23 | icipe Florence kiilu

SM21 SM21 | icipe Florence kiilu

SM14 SM14 | icipe Florence kiilu

SM7 SM7 | icipe Florence kiilu

SM59 | SM59 | icipe Florence kiilu

SM24 | SM24 | icipe Esther Kioko

SM42 SM42 | icipe Esther Kioko

SM63 SM63 | icipe Esther Kioko

SM45 SM45 | icipe Florence kiilu

SM31 SM31 | icipe Florence kiilu

SM10 | SM10 | icipe Florence kiilu

SM60 | SM60 | icipe Esther Kioko

SM26 | SM26 | icipe Esther Kioko

SM19 | SM19 | icipe Esther Kioko

SM6 SM6 | icipe Florence kiilu

SM12 SM12 | icipe Florence kiilu

SM16 SM16 | icipe Fiorence kiilu

SM22 | SM22 | icipe Florence kiilu

SM25 SM25 | icipe Florence kiilu

SM32 | SM32 | icipe Florence kiilu

SM38 SM38 | icipe Florence kiilu

SM47 SM47 | icipe Florence kiilu

SM68 SM68 | icipe Esther Kioko

SM71 SM71 | icipe Esther Kioko

SM72 | SM72 | icipe Esther Kioko

SM74 SM74 | icipe Esther Kioko

SM77 SM77 | icipe Esther Kioko

SM20 | SM20 | icipe Clement Ngoriareng

SM30 | SM30 | icipe Clement Ngoriareng

SM41 SM41 | icipe Clement Ngoriareng

SM33 SM33 | icipe Clement Ngoriareng

SM64 | SM64 | icipe Clement Ngoriareng

SM35 | SM35 | icipe Clement Ngoriareng

SM36 | SM36 | icipe Clement Ngoriareng

SM62 | SM62 | icipe Clement Ngoriareng

SM28 SM28 | icipe Clement Ngoriareng

SM34 SM34 | icipe Clement Ngoriareng

SM40 SM40 | icipe Clement Ngoriareng

SM43 SM43 | icipe Clement Ngoriareng

SM61 SM61 | icipe Clement Ngoriareng

SM66 SM66 | icipe Clement Ngoriareng
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