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Recent Master’s Theses

This section presents the abstracts of research theses produced by Royal University of Phnom Penh graduates recently awarded the
degree of Masters of Science in Biodiversity Conservation. The abstracts have been edited for English and brevity.

Assessment of macroinvertebrate communities, water quality
and ecosystem provisioning services in Kbal Chhay Multiple Use
Area, Preah Sihanouk Province
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Abstract

Although the utility of macroinvertebrates as bioindicators in freshwater ecosystems is well known, their assemblages
and associated water quality indices are poorly documented in Cambodia. The aim of this study was to investigate rela-
tionships between macroinvertebrate assemblages and water quality parameters in the Kbal Chhay Multiple Use Area
(KCMUA) and predict water provisioning services at the site. To this end, hand nets and multiple parameter tests were
employed to sample macroinvertebrates and water quality at 26 locations within the protected area in October 2020. A
total of 582 macroinvertebrates representing 41 taxa belonging to 30 families, 13 orders and four classes were recorded.
The most dominant class was Insecta (ca. 80% of sites), followed by Malacostraca (10%), Gastropoda (10%) and finally
Pelecypoda (0.2%). Two major groups were apparent in cluster analyses of assemblage structure and species richness
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and diversity increased from upstream (Group I) to downstream (Group II) areas. Indicator species in Group I included
insects (e.g., Hydrometra sp., Mesovelia sp.) and molluscs (e.g., Pila gracilis), whereas those in Group II solely comprised
insects (e.g., Rheumatogonus sp., Hydropsychinae sp.). Group I assemblages were associated with higher temperatures,
altitude, conductivity and total dissolved solids, whereas Group II assemblages were associated with higher rainfall,
forest cover, medium-sized stone substrates and resistivity. High pollution levels were observed at Group I sites where
aquatic habitats largely comprised standing waters surrounded by construction, tourism and agricultural areas. Water
was identified as an important provisioning service in the KCMUA and based on current trends, consumption of water
will reach the carrying capacity of the site by the end of 2023. Overall, my findings suggest that habitat degradation and
anthropogenic disturbance have reduced the taxonomic richness and abundance of macroinvertebrate assemblages in
certain areas of KCMUA.

Seasonal and geographical variations in the diet of lesser
yellow house bat Scotophilus kuhlii Leach, 1821 populations in
Cambodia
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Abstract

Sustainable agriculture is crucial to food security in Cambodia. Insectivorous bats are effective suppressors of agri-
cultural pests and this service saves farmers billions of dollars every year worldwide. Despite this, only one study
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has documented the prey consumed by insectivorous bats in Cambodia to date. The aim of my study was to evaluate
seasonal and geographical variation in the diet of the lesser yellow house bat Scotophilus kuhlii, a wide-ranging aerial
insectivore common in agricultural landscapes throughout the country. Faecal samples were collected from the Kandal
and Kampong Cham (southern) and Pursat and Banteay Meanchey (western) provinces during the dry (March—April)
and wet (June-July) seasons in 2020. Twenty of these samples were analysed by microscopy for each month at each site.
Alongside mites and spiders, eight insect orders were identified in samples from Kandal, Kampong Cham and Pursat
and nine in samples from Banteay Meanchey. In terms of percentage frequency, Coleoptera (Scarabaeidae and Curcu-
lionidae) and Heteroptera (Lygaeidae and Pentatomidae) dominated samples during the dry season, whereas Coleop-
tera and Blattellidae dominated samples during the wet season (although less so in Banteay Meanchey). Comparisons
based on the mean percentage volume of prey items revealed significant differences in the relative proportions of 3-5
insect families consumed by S. kuhlii in each province between the dry and wet seasons. These differences are likely
due to the species being a dietary generalist which can opportunistically adjust its diet to the prey available at a given
place and time. This flexibility suggests S. kuhlii could play an important role in suppressing pest outbreaks throughout
the year, particularly as approximately 85% of the families identified during the study include economically-signif-
icant agricultural pests. As a result, measures such as roost provision that would benefit populations of S. kuhlii are
warranted in agricultural landscapes, as are efforts to improve understanding and wider awareness of the pest control
services provided by this and other insectivorous bat species in Cambodia.

Assessing the population status of striped catfish Pangasianodon
hypopthalmus (Sauvage 1878) in the Cambodian Lower Mekong
system
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Abstract

The striped catfish Pangasianodon hypopthalmus is a flagship species inhabiting the Mekong River, commercially impor-
tant in fisheries and popular in aquaculture in many countries in the region. While Endangered, the status of its popu-
lations in the Cambodian Mekong system are not well understood. I employed linear regression to firstly investigate
temporal variations in the catch weight of adult striped catfishes collected from 64 Dai units in the Tonle Sap River
during the October—March fishing seasons from 1998 to 2018. I then conducted surveillance plot analysis to evaluate
the distribution of length data collected in the Tonle Sap Dai fishery during the 2001 to 2019 fishing seasons. Following
this, I explored temporal trends in the abundance of striped catfish larvae and juveniles through linear regression of
data collected between June and September each year from 2004 to 2018 in the Mekong River in Phnom Penh. Finally,
Iinvestigated the relationships between the catch weight of adult individuals from the Tonle Sap Dai fishery and flood
indices and larval abundance data from 2005 to 2017 using a multiple linear regression model. High proportions of
adult striped catfish were caught at the start of the fishing season (October-November) whereas proportions were low
later in the season (February—March). The catch weight of adult fish in Tonle Sap Dai fishery declined between 1998 and
2018, including as a proportion of the total catch of other species. The size of individuals in the Tonle Sap River also
declined between 2003 and 2019 and a slight decline occurred in the abundance of larvae in the Mekong River in Phnom
Penh between 2004 and 2018. Catch weights in the Dai fishery were positively associated with flood indices and to a
lesser extent with larval abundance. My results suggest that future fisheries management should focus on maintaining
water flows along the Tonle Sap River as well as fish larvae drift from the Mekong River to floodplain areas to conserve
populations of striped catfish in the Lower Mekong Basin.

Distribution of two small mud carps across space and time in the
Lower Mekong Basin
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Abstract

Small mud carps (Henicorhynchus entmema and H. siamensis) are keystone species and commercially important in the
Lower Mekong Basin. However, their distribution in space and time is little known within this region. My study was
based on high-resolution data collected at 22 sites within the region from 2007 to 2015 and aimed to i) evaluate the
abundance and biomass of the two species across the Lower Mekong Basin, ii) explore variation in their populations
over time, and iii) investigate the drivers that may determine these patterns. I found that H. entmema was abundant
in Cambodia (Tonle Sap Lake and river and Mekong mainstream), but much less so in Laos and the Mekong Delta
(Vietnam), whereas H. siamensis was abundant in the Mekong Delta and Tonle Sap Lake, but less so in the 3S rivers
(Cambodia) and Laos. Populations of H. entmema declined significantly during the study period in the Tonle Sap Lake,
3S rivers and Mekong mainstream in Cambodia, whereas populations of H. siamensis declined at some sites in Vietnam
and Cambodia (Tonle Sap Lake). Populations of both species at remaining sites were stable. My results suggest these
patterns are regulated by a variety of environmental factors. For instance, the abundance of H. entmema was posi-
tively associated with water levels and temperature and negatively correlated with certain minerals and precipitation,
whereas the abundance of H. siamensis was positively correlated with temperature and nutrient levels but negatively
associated with certain minerals. The biomass of both species was positively correlated with water levels and tempera-
ture, but negatively linked with precipitation. Taken as a whole, my findings can inform sustainable fisheries manage-
ment aimed at supporting ecosystem conservation and food security within the region.

Household perceptions towards crop-raiding elephants and
conservation enterprises: A case study in Prey Proseth village,
Ou Bak Roteh Commune, Preah Sihanoukyville Province
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Abstract

My study explored local perceptions towards crop-raiding elephants and conservation enterprises in the Ou Bak Roteh
Commune of Preah Sihanoukville Province, an area where road development and the expansion of human settlements
and agriculture have affected the movement of elephants between the Southern Cardamom, Kirirom and Bokor national
parks. To achieve this, I interviewed 99 households in Prey Proseth village in November 2020 to i) examine their liveli-
hood circumstances, ii) determine their perceptions towards crop-raiding elephants and past conservation enterprises
aimed at mitigating human-elephant conflict (HEC), iii) identify socio-economic factors associated with these, and iv)
evaluate if any differences exist between households affected by elephants and those not affected. My results were gener-
ally consistent with the findings of previous studies, including gender-specific differences. Study respondents were in
general agreement on activities necessary to mitigate HEC (priorities being reforestation and education programmes)
and develop conservation enterprises. Households affected by HEC often differed from unaffected households in their
views towards crop-raiding elephants and gender had a significant influence on views regarding HEC. It was also
evident that previous efforts to mitigate HEC in the area have had a positive effect on local conservation awareness. I
conclude by recommending several actions to expand HEC mitigation and develop socio-economic opportunities to
further support conservation in the area.
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