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Executive summary 
Conservation through Poverty Alleviation International (www.cpali.org) used funds from 

the National Geographic Society to support a continuing study on the silk moths of 

Madagascar and their potential us as a tool for biodiversity conservation. The short-term 

goal of this study was to explore the feasibility of wild silk production and develop larval 

rearing methods for moths in the Eastern Forest Corridor of Madagascar, a region where 

silk has not been produced previously, as a way for local families to generate income 

without damaging the environment. The long-term goal of the work is to promote 

conservation by establishing small-scale businesses that depend on forest resources and 

on maintaining the buffer zones that surround protected forest sites. The work, initiated in 

Ranomafana, was continued in North Eastern Madagascar in collaboration with the 

Wildlife Conservation Society.  

 

We focused our work in the borders of the Makira Protected Area, as well as at one site 

edging the Masoala National Park to identify specific sites where the food plants of 3 

species of selected silk moths were naturally abundant and where farmers were interested 

in working with our team. In addition, we have developed a learning and training center 

in Morantsetra for farmers to visit. Our goal is to demonstrate all aspects of the wild silk 

value chain from egg production to rearing, to product production and finished result, so 

that farmers can better understand their role in the business and how they can integrate 

their businesses to maximize the profits they earn.  

 

 In the course of this work, we identified 3, target species of wild of silk moths on which 

to focus our rearing studies: Antherina suraka (Saturniidae), Hypsoides singularis 

(Notodontidae) and “ginger” Borocera (Lasiocampidae). Two of three silk moths were 

present in Ranomafana and produce silk that has not been used commercially in 

Madagascar. Furthermore, the moths larvae feed on plants that represent 3 different 

stages of succession – native plant invasives (i.e. fast growing shrubs Lungusa or wild 

ginger), early secondary, fast-growing trees (Talandoa or Polycias sp.) and late 

secondary, slow-growing forest trees (Rhaphalocarpus spp.). By paying the greatest 

returns for silk produced by larvae feeding on slow-growing Rhaphalocarpus we hope to 

encourage farmers to “intercrop” border sites with slower growing plant species that can 

provide a stable “green belt” around the Makira Protected Area.  

 

While we are working to build up a supply of cocoons to be used for textile production, 

we are working with local artisans and crafts people to develop new silk products that can 

be made from the limited number of silk cocoons that we, and local farmers, have 

produced. We hope to have 20 different items by May that will be displayed at a soiree to 

be held at the US Ambassador’s home and moved to the Bronx Zoo for their exhibit on 

Madagascar that will open in June.  

 

Part of CPALI’s agreement with National Geographic was to find funds that could be 

used to extend the project. We applied and received funds from the USAID supported 

FRAME program. The funds allowed us to extend our studies through October, expand 

our team and develop a training and learn center in Maroantsetra.

http://www.cpali.org/
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Background 

Madagascar is one of the most important centers of world biodiversity and 90% of its 

species are forest dwelling. Nevertheless, 80% of the labor force works in agriculture 

(Kistler and Spack 2003) and the predominant agricultural practice is “tavy” or slash and 

burn. Less than 10% of the original forest remains (Conservation International). Small-

scale farmers cut down forests because national and international policies, market 

conditions or local institutions do not provide them with reasonable alternatives (Adams 

et al. 2004).  

 

With funding from the US National Geographic Society, CPALI has been working in 

Madagascar to determine whether the production of yarns and fabric from wild silk can 

offer an alternative to “tavy” and serves as tool for the sustainable use of community 

managed forests (COBA) surrounding designated conservation sites. The work below 

was initiated in August 2006 in the border forests of the Makira Protected Area and in 

Maroantsetra. Additional funding was obtained from the FRAME program (administered 

by IRG and supported by USAID) that allowed us to extend our study through October 

and expand our findings. Our current work is supported by a fellowship to Craig from the 

Fulbright Foundation and that will continue until May 2008.  Additional grants have 

recently been awarded from two private donors and the Rufford Conservation Fund small 

grants program. 

 

Research Objectives 
1) Identify a site where conservation efforts can be most effective and where silkmoths        

 can be found 

2) Survey species present  

3) Design a sustainable methodology for rearing larvae in border forest that guard 

 protected areas 

 

Site Selection 
Our project has been successfully relocated to northeastern Madagascar where we are 

working in partnership with the Wildlife Conservation Society (WCS). We initiated our 

field studies and surveys of local moth fauna in four community-managed forests 

(COBA) of the Makira protected area and one site on the Masoala Penninsula. We have 

decided to focus our work in the border forests of the Makira Protected Area. In the 

following selection we describe in detail the surveys and why we decided to focus our 

initial efforts to introduce production of silk produced by A. suraka, Hypsoides and 

Borocera in Ambodivoahangy. WCS is providing logistical support for this work, entrée 

to the communities and access to the communication pathways (radio, tri-monthly 

newsletter) they have set-up with the COBA communities.  

 

We have established a home base for CPALI in Maroantsetra that we are developing into 

a teaching and learning center to serve the Makira Area. The Maroantsetra site also 

serves as breeding and production site for disease-free eggs of A. suraka and Borocera, 

http://www.frameweb.org/
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that will be given or sold to farmers who participate in the project. Finally, we are 

experimenting with ways to maintain Hypsoides chrysalids and return them to the sites 

where they were collected just prior to ecdysis. Additional information regarding the 

center and projects we are doing is outlined under objective 3.   

Survey species present  

Moth surveys 

Makira 

During August 2006 we began field surveys to determine the natural abundance of 

colonial nests spun by silkworm larvae in the genus Hypsoides (Hypsoides singularis 

Kiriakoff) in the COBA, Ambodivoahangy. The field team lead by Augustin Sarovy 

(Antongil Conservation) collected a sample of 28 cocoons (total of 89 g of silk) that were 

delivered to Fenomanantsoa Ratianarijaona (“Tiana”), a professional weaver in 

Antananarivo and member of the CPALI Tana team.  

 

During September-October three additional surveys were led by Felipe Tranbinino in the 

COBA’s d’Andaparaty, de Marovovonana and d’Ambalamahogo by teams made up of 

representatives from WCS, Antongil Conservation (a local, Malagasy, NGO that 

promotes conservation in the region of the transfer sites), CPALI and local guides. Teams 

located a total of 323 Hypsoides cocoons at elevations between 100m and 200m and 

largely within 200 m of a stream (Figure 1). Forty-three of the nest trees were Lombiry, 

(thought to be the larval food plant, tentatively identified as Rhopalocarpus in the family 

Sphaerosepalacea. Cocoons were found on 34 other species of trees as well, but never in 

more than 4 trees of a single species. Twenty-one nests were found alone and the 

remaining 298 were found in aggregations of 2-10.  Four sites contained 15 or more 

cocoons. The aggregations of cocoons were a mix of new nests (those built or being built 

in September-October) and nests that were more than one year old. These data suggest 

that H. singularis populations make use of the same nesting site for 2 or more years in 

succession. They further indicate that cocoons are found at low elevation, near streams 

and are either built in or near lombiry trees, the moths’ food plant.  Additional studies, 

however, are needed to determine if the larvae feed in any of the other 34 plant species in 

which the cocoons were found. In July, team member Mamy Ratsimbazafy searched for 

Lombiry trees and Hypsoides cocoons in Ambodivoahangy. Eleven Lombiry trees were 

found that sheltered 24 nests, all from which moths had emerged. All of the nests were 

collected, cleaned and sent to Tana for processing. 

 

Masoala 

In November Tsiresy Razafimanantsoa led a mission to Hiaraka on the Masoala 

Penninsula. Hiaraka manages one of the “Transfert de Gestion” sites organized by 

ANGAP (Association Nationale pour la Gestion des Aires Protégées). ANGAP advised 

us that intervention was needed at that site to prevent further forest loss and 

recommended that we sample there. The team included Alexis Rakotoarison, 

representative of Antongil Conservation and local guides. 
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Figure 1. Maps of four COBAs surveyed for Hypsoides cocoons and Lombiry trees. The detail maps show the GPS sites where 

cocoons were collected. The area inside of the red outline line indicates the search area. The yellow line indicates the border between 

the Makira Protected Area (outside) and the COBA (inside). Bubbles indicate cocoon collection sites; total number of cocoons given 

in figure.   
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The Razafimanantsoa team spent 2 weeks sampling adult, night-flying moths in two low 

elevation sites: Androka (400m from the beach, mixed agriculture, Ambohitavolo (about 

4 km from the beach, mixed agriculture) and at two high elevation sites near primary 

forest. Samples were taken between 1800 and 0430 at each sites and a total of 16 

specimens were collected. Species of moths that we believe produce economically 

valuable silk were found at all of the sites but the greatest diversity of silk producers were 

found at lower elevations (58m), 4 km from the sea, in second growth forest and 

surrounding agricultural land. Saturniidae species included Argema mittrei, Antherina 

suraka as well as possible examples of silkmoths in the genus Tagoropsis. Male and 

female adults of Hypsoides and Borocera were sampled as well. In total, 27 samples 

(including adults and larvae sampled from the borders of the Makira Protected Area and 

Masoala National Park) were delivered to Dr. David Lees of the British Museum of 

Natural History for systematic analysis. We have learned that the Borocera species 

collected from Ambohitavolo is currently undescribed.  

 

Summary of results 

Based on these surveys, as well as data gathered in Ranomafana (Grant C48-04), we 

decided to focus additional research on a few specific moth species that produce silk of 

economic value. The species we selected are Antherina suraka, “ginger” Borocera and 

Hypsoides singularis (?) (Figure 2). Antherina suraka and “ginger” Borocera (or sub-

species of these) were found in Ranomafana; Hypsoides spp. are not present in 

Ranomafana. 

 

 
 

 

 

Figure 2. Target species – larvae, cocoon 

and moth. A. Borocera cajani (?); food 

plant is Longusa, vernacular name is wild 

ginger. B. Antherina suraka male and 

female (CPALI target species); food plant 

is Polycias, vernacular name is Talandoa. 

C. Hypsoides singularis (sp?). Upper left 

panel shows 5
th

 stage larvae inside group 

cocoon spinning outer silk shell; upper 

right illustrates species in transit and 

hence why they are called “processionary 

moths”; bottom panel shows adult; food 

plant is Raphalocarpus; the vernacular 

name is Lombiry. There are likely 

multiple species of Hypsoides in the 

Makira/Masoala area that may specialize 

on different species of Lombiry. Some 

species of Lombiry are endangered (due 

to tavy) and hence promotion of silk 

production with Hypsoides may result in 

their conservation. 
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Plant surveys 

Plants on which our target species feed are present in all of the COBA’s surveyed. 

Nevertheless, since the COBA’s organized by WCS vary in soil types, degree of 

deforestation and elevation, the distribution and density of larval food plants is likely to 

vary as well.  Therefore, some COBA’s may be more suitable for rearing some types of 

moths than others. Our field surveys showed that natural populations of A. suraka larvae 

were almost always associated with Talandoa and all of the cocoons that we found were 

at the base of Talandoa trees.  

 

We initiated a program to survey the distribution and density of the food plant of our 

primary target species, A. suraka. We did not survey for Langusa because it is a common 

pest species found virtually everywhere. Food plants of Hypsoides are closely associated 

with their nests and therefore information on Hypsoides food plants was gathered in our 

previous surveys.  

 

We surveyed for Talandoa (Polycias bakeriana, Araliaceae) in two COBAs, 

Marovovonana (because it is most accessible, Figure 3A) and Ambodivoahangy 

(surveyed at the request of WCS Figure 3B). Qualitative surveys of remnant forest within 

the two COBAs showed that these plants are not naturally distributed in dense canopy 

areas, but were in open areas with access to sunlight and at low elevations (<100m). 

Furthermore, significantly more Talandoa were found in Ambodivoahangy than in 

Marovovonana (220 versus 3). This contrasts with the data collected on the distribution 

of lombiry trees and the distribution of associated Hypsoides. Significantly more 

Hypsoides were found in Marovovonana (Fig. 1).  While more information is needed, 

because Talandoa was found throughout the COBA of Ambodivoagny in areas of human 

or natural disturbance, it may be that Talandoa will be a good “pioneer” species for 

assisting the reforestation while Lombiry may be a better primary forest species and 

characteristic of less disturbed sites. 

 

One of the goals of the project is to initiate silk production in sites where larval food 

plants are present so that farmers can experience immediate income inputs from wild silk. 

Even though Talandoa planted from stems takes only about 8 months to a year to produce 

sufficient foliage to feed silkworm larvae, farmers are not willing to invest in planting 

Talandoa, perhaps because silk production is an entirely unknown activity in the 

Makira/Masoala areas.  However, if CPALI supplies eggs to farmers who have natural 

populations of Talandoa, they should be able to produce cocoon-spinning larvae after a 

month.  Farmers that receive immediate benefits may be more likely to invest in planting 

additional trees that will allow them to raise 4-6 generations of larvae per year.  

Summary of results 

Plants fed on by all three target species (Antherina suraka, Hypsiodes spp., “ginger” 

Borocera) are found in all of the COBA’s surveyed but more abundant in some than in 

others. Lungusa is a fast-growing and aggressive invasive species that rapidly overtakes 

deforested sites (C. Holmes, pers.com). Both Talandoa and Lombiry are found in low 

elevation, secondary forest (Schatz and II 2006). Talandoa is fast growing; Lombiry 
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(Rhopalocarpus) is an endemic genus with 17 described species (Schatz 2001; Schatz and 

II 2006) distributed throughout the Eastern Forest Corridor. Our sample of lombiry 

associated with a Hypsoides spp. is undescribed (F. Ratovoson, pers. com.). 

  

It may be that silk producing larvae can be reared on a succession of plants: Borocera on 

Lungusa, A. suraka on Talandoa and Hypsoides on Lombiry. Furthermore, farmers can be 

encouraged to replant and replace Lungusa with Talandoa and Lombiry if we offer a 

higher price for cocoons produced by silkworms that feed on primary tree species. Wild 

silk may be a tool for reforestation as well as sustainable income generation. 
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Designing Sustainable Methodologies for Rearing 
We initially proposed to rear A. suraka and Borocera in  a series of experimental plots. 

However, with our relocation, new food plants on which the larvae feed and new forest 

type, we needed to establish which food plant allowed A. suraka to grow the fastest, 

survive best, and produce the heaviest cocoons in a lowland, humid forest environment. 

 

 
Figure 3.  Maps of host plants. A. Map of Talandoa      and Antafana     in the COBA of 

Marovovonanana. B. Map of Talandoa     , Antafana    , and Hintzina     in the COBA of 

Amboidivoahangy. 
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Antherina suraka: Food plant, development time, cocoon weight and cocoon 
color 

We reared A. suraka on six different, potential plant foods.The data show that food plant 

affects A. suraka development time, survivorship and silk output (Table 1 and 2). For 

example, larvae fed on the introduced plant Psidium guava (Myrtaceae) took 38-47 days 

to reach pupation but larvae feeding on Talandoa took only 22-30 days to mature.  Larval 

survivorship was higher on Talandoa than any other plant species and Talandoa-reared 

larvae produced almost two times as much silk (mean=0.22g/cocoon, std=0.7, N=249) as 

those reared on the next most effective food plant (“small leaf2”; mean=0.15g/cocoon, 

std=0.7, N=161).  

 

Table 1. Development time (in days) for A. suraka larvae reared in the laboratory on 

different plant foods. 

Plant food Stage 1 Stage 2 Stage 3 Stage 4 Stage 5 Lifespan 

Psidium goyava 8-9  7-9  7-8  6-9 10-12 38-47  

Polyscias 

bakeriana 

3-5  3-5  4-5  4-5  8-10  22-30  

Terminalia 

catappa 

3-5  3-5  5-6  4-5  10-11  25-32  

Eugenia 

jambolana 

5-6  4-5  4-5  6-7  

 

10-11  29-34  

“Small leaf2” 3-4  3-5  4-5  5-6  8-10  23-30  

 

The color of the cocoons produced by A. suraka was also variable ranging from dark 

brown to light yellow (Figure 4). Color variation is correlated with pupal weight and 

could be a function of either the amount of food the larvae processed before pupation 

and/or the food type. We will plan to extend our experiments on Talandoa and on “small 

leaf2 in 2008 to tease apart these factors.  

 
 

  
 

 

Figure 4. A. A. suraka cocoons found at base of Talandoa trees. B. Predation on A. 

suraka pupae in the field. C. Textile woven from silk produced by A. suraka. Color 

variation is natural and extends from pale cream to dark brown. 

 

A B C 
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Table 2: Chrysalis’ and cocoon weights for the 2 plants food preferred by A. suraka in the 

laboratory. 

 

Larval food 

plant 

Individual Weight (mg) 

 

 

Cocoon weights (mg) 

 
  Mean StDev N Mean StDev N 
Talandoa  3275 634 100 215 65 249 
“Small leaf  2670 694 94 154 68 161 

 

Experimental gardens and nurseries 

Based on the experience of a local villager, we estimate that it takes about 84 hours to 

raise 300 larvae to pupation. Based on our laboratory experiments, we estimated that a 

single individual can rear 5000 larvae in 6-7 hours a day over about 25 days. Both cases, 

however, include 1-2 hours of travel time spent to collect leaves. This process is clearly 

too labor intensive to be adapted by a single family or even a group of families. 

Furthermore, large numbers of larvae/cocoons need to be produced to make silk 

production economically attractive. Therefore, we have planted an experimental garden at 

the CPALI demonstration site in Maroantsetra to illustrate how moth food plants can be 

grown “at home”.  

 

Talandoa and “small leaf have been planted with manioc, tomatoes, sweet potatoes and 

peppers in small “kitchen garden” at the CPALI base. The Talandoa are planted close 

enough together that larvae can move from tree to tree (Figure 5A). Larval growth, 

survival and cocoon production in our experimental garden will be compared with 

Talandoa and “small” leaf in monoculture in the coming year (Figure 5B). To this end, 

we are germinating seeds, as well as using vegetative propagation, to build nurseries and 

so far we have established about 4000 seedlings/vegetative shoots. Our goal is to plant 

multiple experimental gardens larger than that pictured below and that are similar to 

those proposed in our initial proposal. In the long-term, we envision a “green belt” of 

larval food plants planted along the forest border that will provide habitat for the larvae 

as well as contribute to reforest disturbed sites and strengthen the protective boundary. 

 

Summary of results 

The host plant of Antherina suraka is Polyscias bakeriana (Araliaceae) or Talandoa.  

Talandoa is a fast-growing, secondary species that is abundant in the COBA of 

Amboidivoahangy. While A. suraka eggs hatch throughout the months September-

August, the larvae survive best after the first heavy rains in November-December and 

lasting until May-June. In the field, cocoons are found at the base of Talandoa trees and 

are likely to be preyed upon by small, insectivorous mammals. 

 

The weight of A. suraka cocoons varies as does its color. This may result from total leaf 

area consumed during development or type of food plant. Nevertheless, natural variation 

in cocoon color results in a beautiful variation in textile color.  
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Next steps:  

1. Begin field trials raising A. suraka larvae on available food plants in the COBA of 

Amboidivoahangy  farmers. 

2. Survey the remaining two northern COBAs that border the Makira protected area 

for Talandoa. 

3. Compare larval development rates and cocoon weights for Talandoa and larval 

secondary food plant, “small” leaf. 

4. Increase number of eggs available to give to farmers by expanding Maroantsetra 

rearing program. 

5. Determine preferred method to wash eggs to guarantee they are disease-free.  

6. Expand demonstration sites in Maroantsetra. 

7. Increase size of nursery for Talandoa and small leaf seedlings 

 

Hypsoides singularis, Hypsoides semifusca: Species diversity, food plants, 
emergence enclosures 

Hypsoides spp. and the silks they produce represent CPALI’s secondary target for silk 

production. Moths in the Hypsoides genus are found at the edge of many different types 

of forested areas of Madagascar. Although silk spun by Hypsoides has not previously 

been collected in Madagascar, it is similar to wild silk produced by a similar moth larvae 

collected in West Africa that is used to produce silk thread. Our goal was to determine 

the natural abundance and distribution of these moths in a sample of the border forests 

that surround Makira Protected Area and to analyze the appropriateness of the silk for 

Malagasy textiles. We are also studying the moths’ life history patterns in our laboratory 

to determine how to rear the moths in a semi-agricultural setting. 

 

Figure 5. A. Early stages of CPALI kitchen garden of Talandoa, sweet potato, manioc, peppers 

and tomatoes. Talandoa are planted close enough to allow larvae to wander from plant to plant 

after about 6 months of growth.  B. “Small” leaf nurseries of regenerating branches. 

B

 

  
A B
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Figure 6. Hypsoides rearing experiment. The goal of the rearing experiment is to 

determine if the survival rate of pupae maintained outside of their cocoons is the same as 

their survival rate when left in the cocoons. A. Sample of collected cocoons. B. A portion of 

the cocoons suspended in the laboratory. C. A cocoon being “cleaned”. D. A sample of 

pupae is maintained in the laboratory until the adults emerge. 

 

 There are at least two species of Hypsoides in our area and they are likely feed on two 

different species of Lombiry, “large” leaf and “small” leaf.  Hypsoides singularis 

(tentative identification) feeds on “small” leaf. In the Makira area there are likely to be 

more species of Lombiry and hence there may be more species of Hypsoides as well.  For 

example, a sample of “large” leaf lombiry was collected and to the Missouri Botanic 

Garden in Tana for identification.  However, the plant appears to be an undescribed 

species of Rhaplocarpus (F. Ratovoson, pers. com.).  In the future we hope to survey 

additional sites around the Makira perimeter to locate additional populations and 

cocoons. In the meantime, we collected a sample of cocoons to maintain in the laboratory  
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Laboratory rearing  

Among the cocoons that have been maintained in our laboratory in Maroantsetra, live 

pupae were removed from half of them, and half of them were left in the cocoons (Figure 

6). We sought to compare the survivorship of the pupae and emergence success between 

the two groups. Unfortunately an over-enthusiastic CPALI team accidentally removed all 

the chrysalides from the nests. Nevertheless, the adults that were removed successfully 

eclosed in May – July.  

 

Because moths emerged from the communal cocoons in May-June cocoons collection 

should take place during the month of July if moths are to be harvested sustainably. 

Unfortunately we have not been able to mate and collect the eggs of emerged adults 

suggesting that these activities may occur in the lombiry canopy.  

 

Furthermore, some wild silk products induce asthma and allergic reactions among some 

users. However, research has shown that it is not the silk that causes allergic reactions but 

insect body parts and fluids that are left in the silk waste after the adults have emerged 

(Johansson 1985). Therefore, by removing live pupae from the cocoons it will be possible 

to collect clean silk appropriate for processing and human use without affecting pupal 

survivorship.  

 

To address the problems of adult mating as well as adult mating and emergence, we are 

designing adult “emergence baskets”. Cocoons will be gathered and all the chrysalides 

found in one cocoons will be removed from and maintained in the laboratory until mid-

May when they would naturally begin to emerge. We will then return the pupae to the 

site where they were collected and protect them in an “emergence baskets” until they 

eclose. This approach is analogous to maintaining honey-bee hives. Our approach will 

greatly enhance the volume of silk that can be sustainably produced while decreasing 

mortality due to predation, parasitism and weather.  This approach also makes it is 

possible collect a large volume of clean silk that has not been contaminated with pupal 

skins and larval excrement. 

 

Samples of Hypsoides silk were delivered toTiana Ratianarijaona who spun silk and 

wove Hypsoides silk (Figure 7). While Hypsoides yarn is not easy to knit, it can be 

woven into a beautiful and sturdy fabric. 

 

          

 

  

             
          Figure 7a. Sample of  

          Hypsoides thread. Top:  

          fine  spun; Bottom: rough 

          spun for knitted sample. 

Figure 7b. Sample of 

Hypsoides woven 

textile. 

Figure 7c. Sample of 

Hypsoides knitted 

textile. 
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Next steps: 

1. We have determined that there are two species of Hypsoides in our area that feed 

on two different species of Lombiry trees. Our next step will be to confirm the 

identity of each species (Hypsoides singularis (Ambodivoahangy, type locality; 

Hypsoides semifusca, Maroantsetra type locality), the identify the species of each 

food plant, and to map the natural distributions and relative abundance of the 

plants. We have a head start on these data as the cocoon survey above showed that 

all nests were located in a lombiry tree or adjacent to it. 

2. We will collect seeds from both species of Lombiry and germinate them. Our goal 

will be to generate enough lombiry seedlings to enable us to include them in our 

experimental garden that currently only contains plants produced via vegetative 

propagation. We propose further studies to compare larval development and 

growth of the two different Hypsoides species on their different food plants. 

3. Survivorship, in or out of the cocoon, is improved when pupae are protected from 

predators and parasites during their development. Therefore, we propose to design 

a simple “emergence basket” in which pupae can develop safely and escape when 

they emerge. This will allow us to collect unsoiled silk, improve survivorship and 

build local populations of the moths.  

4. In January 2008, we propose to collect all the cocoons we have identified in the 

northern sites and maintain them in our laboratory.  The pupae will be removed 

and protected until emergence in May-June 2008. Eighty percent of the pupae will 

be returned to the site where they were collected to emerge in the field; 20% of 

each species will be maintained in the laboratory to build a reproductive 

population for our mixed species experimental plots providing we are able to 

produce enough food plants to support them.  

5. We propose to introduce to villagers to our approach to sustainably harvest 

Hypsoides cocoons and retain chrysalides until adult emergence in 2009. 

 

Introduction of wild silk production to local community 
In November  2006 CPALI established a home base in the town of Maroantsetra. Our 

compound has two houses: one devoted entirely to rearing larvae and a second that 

provides a work center and lodging for the CPALI team.  Between the houses we have 

planted a “kitchen garden” intercropped with Talandoa, the larval food plant for A. 

suraka (Figure 5A). The borders of the garden and compound are being planted with 

Lungusa (wild ginger), a food plant for Borocera sp. The remaining area is filled with 

plant nurseries where we are growing Talandoa, “small leaf” (to support breeding 

populations of A. suraka) and Lombiry (to support Hypsoides spp.). We are using both 

vegetative propagation and seed germination to establish our nurseries (Figure 5B).  

 

Lungusa is an invasive species in the Makira area that has claimed large areas of 

degraded habitat.  Nevertheless, the large populations of this plant could serve as a ready 

source of larval food source for “ginger” Borocera. Furthermore, the leaves can provide a 

potent “green manure” (pers. comm. M. Freudenberger) for gardens and recovered land.  
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We plan to show farmers how they can harvest Lungusa leaves to feed Borocera larvae, 

but also that Lungusa can be used as a mulch to enhance soil quality. By replanting areas 

where Lungusa are found with fast-growing Talandoa, or intercropping Talandoa in areas 

where Lungusa currently grows, we hope to encourage farmers to reforest disturbed sites 

with Talandoa and Lombiry host plants. 

 

 A village farmer from Manamby, a coastal town south of Maroantsetra where we had not 

planned to work, approached us requesting that we teach him how to rear A. suraka 

larvae. The team gave him a tour of the CPALI site, advice on how to care for A. suraka 

larvae and 100 eggs.  He returned to us with about 50 cocoons and we gave him 300 

eggs.  He then produced a total of 246 A. suraka cocoons that we purchased for ($8/kilo/. 

This small but promising beginning led the farmer to organize villagers in his local 

cooperative to assist him in rearing additional larvae. He has now planted 82 Talandoa on 

his farm and 35 “small leaf” – all of this work has been done with assistance from 

CPALI, with CPALI supplying some of the needed supplies, but no salaries or dfunding.  

As a result of this interaction, we decided that the approaches we had previously planned, 

i.e. to establish production and experimental sites directly in the WCS transfert d’gestion 

sites or COBA’s, provide initial funding to farmers to plant trees, were not likely to be 

the most effective means of transferring knowledge to the community.  

 

Therefore, to achieve our long-term goal, we are developing our home base as 

educational and training site to introduce rural farmers to the concept of producing wild 

silk and silk products (Figure 8). At our small demonstration site we will illustrate all 

aspects of wild silk “agriculture”: egg production and treatment, larvae rearing and care, 

cocoon production and sustainable collection. We will show farmers approaches to 

indoor rearing as well as outdoor rearing in mixed species groups.  In addition, we plan to 

display a range of finished, wild silk products so farmers can better understand the silk 

value chain, and hence how they can maximize their earning power.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

A 

B 

Figure 8. CPALI demonstration site.  

A. Team leader Mamy Ratsimbazafy 

sets up rearing demonstration. B. 

Tsiresy Razifimantsoa explains the 

CPALI  program to a local 

environmental club.  
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Technology transfer 

We are designing a multi-step program to introduce wild silk production to farmers who 

already have substantial populations of larval food plants on their land and encourage 

them to plant additional Talandoa and slow-growing Lombiry to replace Lungusa. 

 

Our evolving procedure is: 

1. Survey target areas for Talandoa and Lombiry. 

2. Identify farmers in each COBA whose land already supports large enough 

populations of plants (about 100) to raise least 9000 A. suraka larvae . 

3. Approach farmers and discuss the wild silk program and suggest that they visit 

the CPALI training center to learn more about our program.   

4. Introduce visiting farmers to all aspects of A. suraka wild silk production and 

larval breeding. In addition, the center will feature evolving products that can be 

made from cocoons as well as silk yarns and textiles.  Our goal is to show farmers 

the entire value chain for silk production and encourage farmers and their families 

to learn to transform the cocoons they produce and hence increase their profits. 

5. If farmers accept our program, the CPALI team will visit farmers to populate 

existing Talandoa with eggs produced at the rearing center. While we are still 

figuring out an optimal field rearing techniques, we will show farmers how to 

protect the larvae by arranging protective netting over the food plants. 

6. CPALI will only purchase cocoons with chrysalids that are produced semi-

agriculturally and from farmers with whom CPALI has an established 

relationship. Ou approach allows us to insure that there will be no market for 

forest collected cocoons (CPALI is the only buyer) and that farmers are fully 

invested in all aspects of the project. 

7. Farmers will receive up to 4000 eggs free of charge during their training period. 

After that, disease-free eggs must be purchased from the CPALI training center. 

8.  Scaling-up production will require that farmers either purchase food plant 

seedlings from CPALI or propagate their own larval plant foods using CPALI 

techniques. 

9. Successful farmers should be able to produce 3-5 generations of A. suraka larvae 

per year.  CPALI will provide a market for cocoons produced by all target 

species.  After the first ton of cocoons is purchased by CPALI from farmers in the 

community, we will institute additional training programs to teach individuals 

how to spin silk thread. 

10. Farmers will be encouraged to plant and tend lombiry trees intercropped with 

Talandoa. After farmers become skilled in A. suraka production and have realized 

financial benefits, we hope that they may be more willing to make the longer-term 

investment required to produce the more valuable Hypsoides cocoons.   

  

Summary of community work  

We have established a training site and rearing center to introduce the idea of wild silk 

production to communities living in the border forests that surround the Makira/Masoala 

Protected Areas. Our goal is to show farmers how larvae are reared, how to establish 

populations of larval food plants and the numbers needed, why larvae produce cocoons, 
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and how cocoons are transformed into different types of commercial products. Farmers 

will be able to see in the entire value chain for wild silk production, how they fit into the 

value chain and how they can increase their profits by producing products from cocoons 

as well as processing silk and spinning yarns.  Since CPALI is currently the only buyer 

for cocoons produced in the Maroantsetra Area, we can determine which cocoons return 

the highest value, those that are produced by larvae feeding on the slow-growing forest 

trees, Lombiry. We only purchase cocoons from farmers who demonstrate that they have 

used sustainable techniques (sem-agricultural approaches designed by CPALI). 

 

Next steps 

1. Invite farmers whose land has large natural populations of Talandoa or 

Lombiry or ginger, to visit training center and rearing site. 

2. Begin development of course materials to teach farmers how to raise larvae 

and food plants on their farms 

3. Visit farmers and map available food plants to estimate the number of larvae 

that can be supported 

4. Advertise program broadly 

Market development 
Our long-term goal is to produce silk textiles for designers and US and European 

companies (Figure 3).  Our long-term target is “eco-fashion” as well as high-end home 

decorations, clothing and accessories. We organized Rainforest Silk to develop a market 

for wild silk products produced by like-minded projects. We are currently selling 

products on line and are ready to receive new products produced by the CPALI project. 

 

Currently, we do not produce enough cocoons to be able to make textiles. Therefore, 

while we build up capacity, we have taken the strategy to develop a variety of “small” 

products that take many fewer cocoons (Figure 9). CPALI is working with Malagasy 

artists and designers in Antananarivo, as well as local artists in Moarantsetra who weave 

and crochet. By May we hope to have a collection of wild silk products that will be 

displayed at a soiree to be organized in the home of the US ambassador.  The goods will 

then be sold to WCS who will display them as CPALI/RSC products at the Bronx Zoo 

during a Madagascar extravaganza to be held in June 2008.  
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Next Steps 

1. Increase diversity of wild silk products on the market 

2. Display products at spring soiree at US Ambassador’s House 

3. Display products at Bronx Zoo in June 

4. Test market products in US  

  

Additional Sources of Funding 
In October 2006 I gave an invited presentation at the USAID supported Natural Products 

Workshop. At the workshop I learned about the Frame Fellows program.  Through the 

Frame Fellows program I was able to obtain funds ($19000) that supported two Malagasy 

students, additional travel from the US to Madagascar. The grant allowed us to extend 

CPALI’s field programs through October 2007. In May 2007 I received a fellowship 

from the Fulbright Foundation that is allowing me to live in Madagascar September 2007 

– May 2008. These additional sources of funding, coupled with funds received from the 

National Geographic Society, have greatly extended our program and in particular 

develop our approach to working with local communities. Finally, in December 2007-

Janurary 2008 CPALI received two additional grants from private donors as well as a 

small grant from the Rufford Foundation. 

 

Project Summary 
The research program described above resulted in a successful expansion of our initial 

research initiative in Ranamafana. Two of the moth species we are currently rearing we 

worked with there. Specifically, we working to establish semi-agricultural methods to 

produce commercial volumes of silk spun by Antherina suraka, “ginger”  Borocera and 

Hypsoides spp.  
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Figure 9. Recent products from wild silk 

cocoons. 1 – 5 items made from wild silk not 

traditionally used in Madagascar by CPALI 

project; 1-4 from A. suraka cocoons.  Item 6 

made by Edun from Borocera silk. 
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During the current research we completed life cycle studies on Antherina suraka. We are 

still working to define the life cycle of “ginger” Borocera and the life cycles of 

Hypsoides spp. We also are continuing experimental studies to determine optimal food 

plants for A. suraka cocoon production. The approaches we are designing to rear 

Hypsoides will allow us to harvest Hypsoides cocoons, remove the chrysallids, and return 

them to the field for emergence. Our goal is to produce of silk products that will be non-

allergenic.  

 

In addition to our surveys of moths, we surveyed the distribution of moth food plants to 

pinpoint specific sites where rearing can be introduced making use of present resources. 

Perhaps the most important result of this work is that the food plants on which the three 

species characterize 3, specific stages of succession.  By structuring the market such that 

the highest value cocoons come from moths feeding on primary forest species and the 

lowest value cocoons from moths feeding on invasive species, we hope to influence 

farmers to plant more mature forest species and uproot invasive species in sites that have 

been deforested.  This approach should enable us to encourage the use of multiple species 

and give value to long-term reforestation while generating immediate profits. 

 

The third component of our work that was made possible by the funds we received from 

FRAME was to establish a Teaching and Demonstration Center. Our base in 

Maroantsetra is centrally located and highly visible. The Center is also about 100m from 

the site where the public boat docks in Maroantsetra bringing farmers to market form 

outlying areas. At the demonstration site farmers will be able to view all aspects of silk 

production from egg to finished product and learn where they fit in the silk value chain 

(Figure 10). 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 10. Sign 

displayed in 

front of CPALI 

site that 

describes 

CPALI’s 

training 

program and 

demonstration 

site. 
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Team from top left clockwise: Felipe 

Trabanino, Gaga (Antongil Conservation), 

local guide, Letecia Alvarez (Wildlife 

Conservation Society; September-March field 

team); RATSIMBAZAFY MAMY, local 

project leader; Bertrand, nursery assistant; 

Mario, rearing assistant, Mia Park and Tsiresy 

R Razafimantsoa (March - August field team).  

The CPALI Team 
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