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EXECUTIVE SUMMARY

This is the third annual report of the INCO PECARI project, which aims to contribute to
the development of the collared peccary production in Latin America, by covering different
topics in relation to intensive captive breeding and management of free or semi-free
ranging populations of collared peccaries (CP) in Peru and Brazil. Task I addresses
different aspects of captive breeding in order to reduce several factors limiting the
productivity of this species under intensive small scale farming conditions in Neotropical
forested areas. WP1 concentrates on knowledge of the reproductive physiology of the CP
female and the production of diagnostic methods for the detection of different reproductive
events in the CP female. The efficacy of an ELISA test for determination of progesterone in
faeces has been finally confirmed during 2004. General features of the oestrous cycle and
anatomy of the CP have been studied and described, allowing the implementation of
reproductive management program to increase productivity. The analysis of vaginal
smears, external genital features and estrogen values in blood suggest that females in
captivity show a polyestrous reproductive pattern with no seasonal effect in the Peruvian
and Brazilian Amazon, and that those are easy tools that can be implemented to monitor
female receptivity. The efficacy of pregnancy diagnosis by ultrasonography has been
confirmed as an efficient tool for pregnancy determination with a 100% of accuracy since
Day 28 of pregnancy. The existence of a fertile oestrous cycle in the early postpartum
period has been confirmed by several invasive and non invasive methods and by productive
data from CRS5 and CR6 farms.

WP2 addresses the crucial keystone to assess the relative nutritional values of non-
conventional but locally available foodstuffs in Northeastern Brazil. The traditional way to
obtain information on digestibility of food for animals is through an in-vivo nutrient
digestibility experiment. However, this method is costly and laborious. Therefore, a crucial
task of this study was to improve pre-existent regression equations by comparing in vivo
and in vitro (using cow rumen inoculum) digestibility results of seven standard feeds
palatable for CP. These equations were subsequently used to estimate in vivo digestibility
of 13 conventional and non-conventional locally available food resources. Crossing these
data with voluntary intake results and nutritional requirements of CP, four experimental
diets have been established, two for reproduction animals and two for growing individuals,
that are being tested to evaluate zootechnical parameters such as growth and feed
consumption rates.

The goal of WP3 is to assess the main health problems of CP under production systems.
For that purpose, health data on captive animals are being recovered to build up a data base
on the main pathological processes affecting CP under production in different locations. At
the moment, reference data on healthy populations of captive CP, such as baseline
biochemical and haematological plasma values have been established on CP populations
under intensive production systems in the Amazon. Equally, animals are being monitored
for morbidity and mortality of disease events. Preliminary data suggest that CP is highly
resistant to common to local infectious and parasitic agents. Mortality is higher in juveniles
than in other age classes. Nevertheless, this data should be confirmed with a higher number
of individuals and farms. So far, very few cases of mortality due to animal pathogens have
been identified, traumatism appearing as a main cause of mortality. Serological surveys did
not reveal contact with common pathogens. The most relevant pathogenic finding has been
the diagnosis of several serovars of Leptospira spp.in 65% of the captive population tested



in Peru (n=50). These results suggest that the CP appears as a very resistant species to
common diseases of domestic animals. Nevertheless, It can act as a reservoir of diseases
and can represent a potential health risk for humans in close contact with the animals an
their products. Equally, a serological survey in tayassuids from the Pantanal suggests low
circulation of infectious agents among tayassuids sharing the same environment with other
domestic animals.

WP4 analyzes welfare management of CP in intensive breeding systems in order to reduce
intraspecific aggression and stress within the CP herd kept under production. WP4 attempts
to determine physiological and behavioural indices of stress of CP raised in various captive
conditions. CR2 works on the conception of a non invasive ELISA technique for
determining cortisone levels in faecal samples. This technique has proven to be
unsuccessful and CR2 is now working on a modified ELISA technique to determine
cortisone in saliva samples. This method has given promising results in domestic pigs. In
addition, CR3 observed CP behaviour raised at different densities and described the social
structure of a group raised in semi natural conditions. CR6 also recorded ethological data in
order to relate social behaviour of CP to reproductive status of the females. Finally, CR6
monitored CP groups before and after a transport and their introduction to a new
environment in northern Brazil. Those results will be compared with those from a CP in
Bahia submitted to the same situation of transport and adaptation to a new environment
during 2005.

In contrast with Task I, Task II addresses the possibility to exploit CP under more natural
conditions and at a larger scale. WP5 looks at the ecology of CP herd is semi natural
conditions in the Pantanal and in Bahia. The aims and objectives for WPS5 are being
successfully attained in both sites. In the Pantanal, 2,155 km of trails has been walked and
over 100 CP groups have been sighted from the trails. Phenology studies have been pursued
for two years and data from 500 baited tracking stations has been collected. Fifty-six CP
faecal samples have been collected and macroanalysis shows that CP present seasonal
variations in their diet, fruits being the main item in periods of high fruit availability and
vegetation being the main item consumed in periods of fruit scarcity. An interactive key
using DELTA software is being constructed to conduct a detailed analysis at the species
level of plants and fruits consumed. A total of 100 plants are being described as well as 25
fruit seeds. The socio-economic study is currently being conducted. Data from hunting
registers in seven fazendas has been gathered for over a year, and interviews in over 25
fazendas have been conducted. In Bahia, 24 samples of CP feces and phenology of 16 tree
species are being collected for the studies on feeding ecology. Equally, tracking stations
using various species fruits have been set up. In addition, 430 km of transect have been
walked for the population analysis. CP have been sighted 21 times during the transects.
Densities in this region will be estimated for both quasi-original forest habitats and cocoa
cabruca agro-forestry system.

WP6 activities pretend to experiment on the production of CP at a larger scale in semi-
natural conditions. Eight baiting stations have been established and monitored in the
Pantanal and 5 in Bahia, with the purpose to test the potential of different available baits
(salt, com and local available fruits) for attracting free ranging CP herds. Equally, four
different kinds of trapping systems have been tested. Different herds were successfully
habituated to visit the trapping sites in both areas. In the Pantanal, white lipped peccaries
and feral pigs, were equally visiting the baiting sites, apparently displacing CP herds from
those areas. Box traps and corral pens were the most successful: corral pens allowed the



capture of 4 CP and 67 white lipped peccaries, suggesting that the method is useful to
capture several individuals from the same herd. In Bahia, the corral pen and the drop net
system provided promising results. In the Pantanal, current results show that other wild
suiforms can be equally captured with the same techniques. Nevertheless, methods tested to
survey and monitor the structure and composition of free-ranging CP herds have so far
failed, compromising the development of subsequent WP tasks. During 2005, activities will
continue in the Pantanal (CR8) and in Bahia (CO1). In order to provide some information
on the viability of CP large scale production systems, CO1 and CR3 will collect data on
current production performances of a large scale production farm in Bahia, if external
fundings are available. Conceming the construction of a SMA computer model to monitor
CP populations in the Pantanal, an important number of information conceming CP
ecology is being provided by the project. Nevertheless, the model construction is taking
more time than expected. Hopefully, a preliminary simplified version of the model will be
available for final project meeting,

Finally, WP7 analyzed the economic viability of semi-intensive commercial CP farms in
the Southern Bahia area. Results obtained indicate that semi-intensive production farms can
become an economic altemative in this region if low cost diets based in locally available
foodstuffs can be developed for reducing production costs.



1. SCIENTIFIC ANNUAL REPORT

Task I: Development of CP Captive Breeding Farming Systems

WP 1 - Studying the reproductive physiology of the CP
WP 2 - Developing efficient diets from locally food resources
WP 3 — Assessing and improving the health status of the CP

|| WP 4 — Reducing aggression and stress in captive CP
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The actlvmes performed during 2004 in the WP1 have focused on the collection of data on
the reproductive physiology of the CP, which one of the main goals of this WP. Activities
aiming to improve the reproductive efficiency of the CP under captive conditions have
started during 2004 and will continue during the next year.

Currently, all the deliverables of this WP have been or are on the process of being
completed. The scientific activities undertaken have been the following:

WP 1.1: ELISA test for determination of sexual hormones in faeces.

The ELISA test developed by CR7 for determination of progesterone in faeces has been
used to get data in experiments WP1.1, WP1.2, WP1.3, WP1 4, and WP1.5. Progesterone
in faeces samples collected by CR2 from females maintained in CR6 experimental farms
has been measured. These samples were obtained at regular intervals from: i) females
isolated from males, i7) females maintained with males, 7i7) pregnant females, 7v) lactating
females at the postpartum period, and v) females with a prostaglandin injection at the luteal
phase of the oestrus cycle.

During 2003, results from RIA and ELISA tests, showed that progesterone contents in non-
pregnant females isolated from males were continuously low. By contrast, progesterone
levels of pregnant females were considered normal for this reproductive state. In order to
obtain an explanation to this fact, CR2 collected faeces samples in CR6 lab from females
1solated from males, and females in continuous contact with males. CR7 analysed those
samples and progesterone values in the luteal phase were similar in both groups. These
results suggest that the continuous low progesterone values obtained initially in CR5
females isolated from males could be due to problems in the conservation of the samples
(although progesterone is not a very unstable compound). Another explanation would be
that females could have been in an anoestrus situation due to the isolation from males.

The efficacy of the ELISA test as a method to monitor reproductive activity in the collared
peccary will be reported in a paper that is being prepared with results from WP1.2 and
WP1.3.This will provide the basis of Deliverable DL 1.1. : Adaptation of an ELISA
technique for the detection of sexual hormones in CP faeces.

WP1.2: Study of the oestrus cycle of the CP female.

Durmg this year, CR2 has collected blood and faeces samples during the dry and rainy
seasons from adult females in the CR6 farm. Faeces samples have been shipped to CR7 and
blood samples analysed in CR2 lab. Oestradiol and progesterone values in blood and
progesterone in faeces confirm that females in captivity show a polyoestrous reproductive
pattern with no seasonal effect in the Peruvian and Brazilian Amazon. The study of a total
of 47 oestrous cycles of 14 captive collared peccary females allowed determining the utility



of vaginal cytology and external genitalia features as diagnostic methods for predicting
oestrus and the period of sexual receptivity. Using serum 17 B-oestradiol measurements as
a reference, vaginal smears were able to detect 80.8% of the total estruses ; The appearance
of external genitalia detected 88.4% of the total estruses. The oestrus was characterized by
presence of vaginal mucus, and reddish and tumefacted appearance of external genitalia.
Females in oestrus showed increased density of superficial and intermediate cells in vaginal
smears. Mating was located on the last third of the oestrous length. Based on 17 8-
oestradiol and progesterone values, the oestrous cycle length of the collared peccary ranges
between 23 and 32 days.

These data will provide the basis to complete Deliverable D1.2 (“Publication on the sexual
cycle of the CP sow”). Results have been presented as communications in several
international congresses during 2004. A manuscript has also been submitted to the journal
Animal Reproduction Science (D1.2a). Another manuscript is in preparation with data
obtained exclusively by the ELISA test developed by CR7 in WP1.1. (see appendix 1)

WP 1.3. Pregnancy monitering by ulirasonography

Pregnancy diagnosis by ultrasonography was developed by CR2 in CR5 and CR6 farms.
This study presents the first work through real-time ultrasonography in captive collared
peccary females. The ultrasonographic study of 10 pregnant females allowed to diagnose
pregnancy, based on the detection of the embryo, on Day 22 in average (n=10).
Nevertheless, the earliest definitive pregnancy diagnosis could be performed on Day 18.
From a practical point of view, pregnancy diagnosis through ultrasonography can be used
as pregnancy diagnostic method with 100% of accuracy on Day 28 of gestation. Foetal
measurements of CP feotuses were collected in order to estimate gestational age and predict
parturition day: crown-rump-length (CRL), thoracic length and thoracic diameter presented
higher correlations with the gestational age. CRL was assumed to be the most practical
measurement because, contrary to thoracic foetometry, it was available since the first
embryo detection.

The study of serum levels of sexual hormones in pregnant females, allowed to describe the
hormonal curve of progesterone and 17 B- oestradiol concentrations in plasma from
conception to parturition. The combined detection of both sexual hormones in serum,
proved useful to be used as another pregnancy diagnosis tool. The examination of vaginal
cytology in 4 collared peccary females showed a pattern of change of the cells of vaginal
epithelium between Day 25 and 115 of pregnancy. The external genitalia features showed
no pattern of change through pregnancy of the CP.

Blood samples from pregnant females have been shipped to Dr. JF Beckers’s lab
(Laboratory of the Physiologie de la reproduction animale, Université de Liége, Belgium)
to try to detect pregnancy-associated glycoproteins (PAGs) to be used for early diagnosis of
pregnancy.

Deliverable DL 1.3. (Publication on the pregnancy diagnosis in CP) is being completed by
the publication of a paper (in press) in the journal Theriogenology. In addition, several
communications have been presented in three different international congresses and two
more manuscripts about hormonal profiles during pregnancy and about non-invasive
diagnosis of the reproductive state of the CP female are in preparation.



WP1.4: Influence of lactation on postpartum oestrus

Serum progesterone and 17B-oestradiol profiles, and several features of vaginal smears and
external genitalia were analysed in 20 animals housed with their piglets during the first
postpartum month in CR6 farm. This study allowed confirming the occurrence of an
ovulatory and fertile oestrus in the early post-partum period. Sixteen out of the 20 collared
peccary females presented a serum 17 B -oestradiol peak (53.4 pg/ml) on Day 7 + 1.5 of the
post-partum period. Serum progesterone levels increased from Day 10 to 18 post-partum,
reaching levels of 30.8 + 4.9 pg/ml. In these cycling females, a pattern of change on the
cells of vaginal epithelium was also observed. Nine (45%) females presented sperm cells
through vaginal cytology on Day 8.8 + 1.3 of the post-partum period, and 6 (30%) became
pregnant. Four (20%) females showed no oestrous signs and progesterone and 17beta-
oestradiol levels presented basal values.

Productive data of CR6 farm, mainly calving intervals, has been used to confirm the
existence of a fertile oestrous cycle few days after calving.

The results from this WP will form part of the Deliverable 1.2. A manuscript has been
submitted to the journal Theriogenology (D1.2.b), and a communication has been presented
at the VI International Conference on Wildlife Management in Amazonia and Latin
America (Iquitos, Peru; 5-10 Sept. 2004; Deliverable D1.2e).

WP 1.5. Hormonal control of the oestrous cycle in the collared peccary female

This experiment has started during 2004 with the collection of faeces samples and study of
vaginal smears and external genitalia by CR2 in CR6 farms after an injection of an
analogue of prostaglandin F2alpha to females in the luteal phase of the oestrous cycle. CR7
have analysed faeces samples to measure progesterone levels before and after the
prostaglandin injection. Preliminary results suggest that only two from seven experimental
females were responsive to the prostaglandin injection.

WP 1.6. Functional anatomy of the CP female genital tract

This experiment is close to be finished with the publication of a manuscript about
anatomical and histological features of the genital tract in the joumal Anatomy, Histology
and Embryology (DL1.4a). Another paper on ovarian features, characterizing ovarian
structures by histology and immunohistochemistry, is under submission in a peer-review
international journal.

Observations indicate that the female CP has a mean ovulation rate of 2.3 + 0.6 follicles
and a mean ovum mortality of 0.4 £ 0.6 oocytes or embryo per pregnancy. The females
presented a follicular wave involving the synchronous growth of a group of follicles from
which several seem to attain dominance over the others. The presence of antral follicles in
pregnant females suggests that a follicular tumover could be taking place during pregnancy.
Immunohistochemistry showed that luteal cells from active corpora lutea presented
intensive 3b B -HSD activity at advanced stages of pregnancy, suggesting the necessity of
the corpora lutea for maintaining the pregnancy of the CP, similarly to the domestic pig.
One manuscript is being prepared to be submitted to a peer-review journal on morphology

(D1.4b).

Overall reproductive parameters

Reproductive parameters of two collared peccary farms located in Iquitos (Peru) and Belém
(State of Para, Brazil) were monitored and analysed. Taking into account the prolificacy
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and number of births per female and year, the reproductive production in Belem was 4.4
newborms per female and year (n=32). Production in Iquitos was 2.1 litters pér female and
year, and 3.3 newborns per female and year (n=8). This study suggests that CP bred in
captivity presents interesting reproductive parameters for the zootechnical development of
this species. These data are included in a communication presented at the 6™ International
Wildlife Ranching Symposium (Paris, France - July 2004; D1.5b).

A PhD thesis (D1.5a) has been defended at the Universitat Autonoma de Barcelona (Spain)
by Dr Pedro Mayor (CR2), under the supervision of Dr Lopez-Bejar (CR2) and Dr. Jori
(CO1), with data gathered from the project. This doctoral thesis has obtained the European
label. ,

a7 - Prohbieme
doie VLTS

> With the extension of the project for 1 year, activities forming WP1.5 have been
postponed to be carried out during the last year of the project.

» LH and FSH in serum were tried to measure by CR2 by RIA with kits developed for the
porcine proteins, but the results were not successful. No commercial kits are available
for this purpose.

» The laptop acquired by CR2 to be used in CR5 and CR6 labs was robbed this year in

Brazil when Dr. Mayor was traveling to Peru. The correspondent notification of the
crime was performed in a local police station.

2 M) 2 £, « 21 - wi wroa
2.3 - Outline for the next year

WPL.L
The next year, CR7 will receive samples to continue experiments of WP1.5. A manuscript
about the efficacy of the test is being prepared with data from Experiment WP1.2.

WP1.2.

This experiment will finish with the preparation and publication of different manuscripts.
At this moment, 2 communications to international meetings have been presented. Also, a
paper is under submission to a peer-review international journal and another one is close to
be finished and submitted to another international journal.

WP 1.3.

The efficacy of pregnancy diagnosis by ultrasonography has been demonstrated. A paper
about the efficacy of ultrasonography for pregnancy diagnosis and features of the
embryo/foetal development is in press in the journal Theriogenology. In addition, three
communications to international meetings have been presented.

WP1.4. ,
This study is finished because reproductive data from CRS5, CR6 and CR7 farms confirm
experimental data demonstrating that a fertile oestrus exists early in the postpartum period

of lactating CP females. A manuscript has been submitted to a peer-review international
joumnal.

11



WP1.5.

This experiment will continue with the study of the efficacy of prostaglandin F2a to
provoke luteolysis in the CP. Further experiments are required to state if the injected dose
is insufficient to induce corpora lutea luteolysis or if prostaglandin injection has no effect in
the CP female. These activities will be implemented during 2005.

The prostaglandin F2a dose will be increased to a value similar to the dose used in pigs.
This experiment will be performed in CR6 farms and faeces samples to measure
progesterone will be shipped to CR2 to be analysed by CR7. After this study, a new one
analysing the efficacy of eCG and hCG will be started.

WP1 6
VWi 1.0.

A manuscript about the functional anatomy of the ovary is being submitted to a peer-review
international journal.
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The main goal of this WP is to develop efficient diets from locally available feed resources
for CP in captivity. This WP is subdivided in 4 clearly identified steps, most of which have
been completed. The four expected deliverables from this WP are on the process of being
completed.

Technical gverview

w

WP2.1. Chemical analysis of the nutrient composition of non-traditional foodstuffs
CR3 and CRS5 identified several products potentially useful for feeding CP that were easily
available. Among food items tested, agricultural by-products (cassava leafs, hay and meal,
passionfruit hulls, papaya tree, banana pulp, banana tree, pineapple hulls, pumpkin,
elephant grass), abundant agroindustrial items in the region (cocoa meal, palm oil meal,
soya bean meal, wheat meal, fish meal and blood meal) and some abundant natural
products in the typical cabruca vegetation of Bahia region in North eastern Brazil (Genipa
Americana or Artocarpus heterophyllus) were selected. Samples from these 20 different
food items were analysed for nutrient composition. Deliverable WP2.1 was submitted as a
succinct report annexed to the 2003 annual report and lists the nutritional contents of this
items in terms of percentage of organic matter, percentage of crude protein, available
energy (Kcal/g.), percentage of neutral detergent fiber, percentage of acid detergent fiber
and percentage of ashes.

WP 2.2. Determination of food preference order and voluntary intake

All 20 items nutritionally analysed in WP2.1. were supplied to six pen-raised adult collared
peccaries together with a standard food (corn grain) in order to establish the voluntary
consumption through a double choice test and determine preference order of the different
items in the list. This work was performed during 2003 and the results were submitted as an
appendix of 2003 annual report. A publication on food preference of captive CP
(Deliverable DL2.2 ), expected for the end of 2005 (month 42), has already been sent to be
published in the Proceedings of the VI Congress of Wildlife management in Latin America.
A copy of that manuscript can be found in appendix 2 of this report.

WP 2.3. Determination of nutrient digestibility of conventional and non-conventional
foodstuffs used by CP.

The goal of this WP task was to determine the real capacity of CP to digest coarse
vegetable fiber as it is suggested by some authors in the literature of this species. For that
purpose, a selection of 13 different food items was analysed comparatively for in vivo and
in vitro digestibility. Regression equations to compare iz vivo and in vitro digestibility of
selected food items have been improved dunng 2004 until obtaining high coefficients of
correlation (R?). Those results can be seen in the appendix number 2 of this annual report.

They allow to estimate more accurately levels of in vivo digestibility of several food items
through the calculation of percentage of crude protein, crude energy, digestive protein and
digestive energy. The correlation coefficients obtained are higher than those previously
available in the literature (Strey and Brown, 1989). A written article on digestibility of food
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items for CP is under way to be sent for publication in a specialized joumnal. A summary of
this paper can be found in appendix 2 of this annual report. It will provide the basis of DL
2.3. expected for month 24. A copy will be sent to the coordinator once the paper will be
published.

WP 2.4. Evaluation of the animal response to the experimental diets

With the data obtained from food preference (WP 2.1 and 2.2), digestibility coefficients
(WP 2.3), nutritional requirements described in the literature and tolerance of fiber levels,
four experimental diets were formulated to be tested in captive CP, according to seasonal
foodstuff availability. During 2004, exprimental diets for animals on reproduction were
tested in adult breeding specimens kept in semi-intensive conditions, under different
densities. There was no statistical difference on average daily consumption of the
experimental diets, equivalent to 630 g + 87 g. Only a total of 16 young were weaned per
female considering all the paddocks. Reasons for this poor reproductive performance are
being investigated.

b.2 — Problems

Due to lack of space and availability of animals, diets were tested in family groups used for
the experiments of WP4, concerning the impact of density of animals in stress and
productivity. Due to some behavioural problems (infanticides), reproductive performances
of females were much lower than expected (0.65 young/female/year instead of the 1.65
young/female/year expected). This data resulted in a rise of feeding expenses, which
reached 57.50 € / weaned young in the highest density paddocks.

Reasons for this low reproductive success are being investigated since it is not clear if they
are from nutritional or behavioural origin.

b.3 - Outline for the next year

All the tasks in this WP have been now completed except for WP4. Activities concerning
the evaluation of the animal response to the experimental diets will continue during 2005.
Experimental diet will be tested on young individuals to gather information on the ability of
this diet to increase growing performances in young CP. Equally activities concerning the
monitoring of breeding groups fed with experimental diets will continue during 2005. A
paper on the digestibility of roughage by CP will be produced to complete DL2.3.(“Report
on digestibility of locally available foodstuffs for CP”).
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WP leader: CR5

Participants: CO1, CR2, CR3 and CR6

The collared peccary is a species under the process of domestication with the purpose of
becoming new source of protein for several countries in the neotropics. Despite the
knowledge of its biology and management in captivity, it is fundamental to study the
pathological processes that affect CP in captivity and to establish normal reference values
that can be used subsequently as health indicators in routine veterinary control of farms
under production. In addition, the high concentration of CP individuals under the
production and the movement and exchange of animals between farms are predisposing
factors for the emergence of unexpected or unknown diseases for this species.
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c 1 -Technical overview
L - 1ecnnical overview

This workpackage is lead by IVITA (CRS5) in Peru, with the participation of other in Brazil,
Peru and Europe. CRS5 should stock the information provided by the other partners in an
interactive data base of the main findings concerning the health status of CP under
production in different project locations. CO1 is providing information on health status of
natural populations of CP and local sympatric species, that share the same environment.

WP 3.1. Analysis of CP mortality and morbidity in intensive farming systems.
Evaluation within the different farms of the project will continue and activities integrating
the project consortium will carry on. CR5 has been monitoring several farms in the
Peruvian and Brazilian Amazon for the evaluation of morbidity and mortality in CP farms.
Nevertheless, mortalities have so far been still very low. Preliminary data suggest that
mortality is higher in more intensive systems and that mortality is higher in juveniles than
in other age classes. Nevertheless, this data should be confirmed with a higher number of
individuals and monitored farms. So far, very few cases of mortality due to animal
pathogens have been identified, traumatism and accidental intoxications appearing as main
causes of mortality. To complete this task, biochemical data from CP under captivity have
been established, particularly concerning hepatic and renal functions. Blood was collected
from 31 individuals and biochemical values such as blood proteins, cholesterol, hepatic
enzymes, urea and creatinine were determined. No differences were detected when
comparing different sexes. Values are similar to those described in the literature in other
locations.

The clinical database conceived by CR2 has been completed at the beginning of 2004 and
is available at the project web site.

WP 3.2. Determination of the prevalence of parasitism in CP reared in captivity.

After studying parasite loads during the previous years of the project, this year was
dedicated to the study of prevalence and identification of blood parasites. A total of 50
individuals from different farms from the Peruvian Amazon were collected by CRS.
Classical diagnostic methods for detecting heamoparasites such as the fine blood smear,
thick blood smear (Plasmodium spp) or microhematocrit centrifuge technique (filariae and
flagellates) were used. All animals sampled appeared negative to the different diagnostic
methods implemented.
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ting comparative efficiency of commercial drugs to reduce parasitic load
The efficiency of some other products, in this case natural products, should be tested in
captive CP and compared with results from commercial drugs obtained during 2003 such as
Ivermectine or Doramectine. Nevertheless, this task could not be implemented due to
important financial delays from the project funds during 2004.

WP 3.4. Serological survey of diseases in CP raised in guasi-natural conditions.
The sera of more 98 specimens of CP from different farms in Loreto and Pucalpa
provinces, were tested against Lepfospira spp in the Peruvian Amazon. Animals were
tested for the presence of 22 different serovars of Leptospira spp. by the technique of
microscopic agglutination test which is the reference standard test for the serological
diagnosis of leptospires. 65% of the individuals tested resulted positive to the presence of
antibodies against some serovars of leptospira, particularly to the serovar Varillal 010.
Animals did not show any signs of disease. This work provided evidence that CP can act as
apparent asymptomatic carriers of Leptospira spp.

In the Brazilian Pantanal, CO1 is undertaking a serological survey of free ranging collared
peccaries from the Pantanal and other sympatric suiforms such as the white lipped peccary
or the feral pig has started by the end of 2004. So far, 4 serum samples from CP, 67 from
white lipped peccaries and 200 from feral pig are being tested for brucellosis, foot and
mouth disease, hog cholera, leptospirosis and pseudorabies. Eleven WLP are also being
tested for endoparasites by flotation technique. So far, only exams against presence of hog
cholera o brucella antibodies have been performed: Only 4 WLP have showed antibodies
against brucellosis. All animals tested have so far showed no positive reaction to none of
the mentioned infectious agents.

¢.2 — Problems
Economic restrictions caused by the delay on the arrival of the third intermediate payment,
has been the main limitation to the implementation of the programmed activities for 2004.
Mortality in captive CP is low. This is a good advantage for this species but subsequently
the amount of information recovered from farms in the Peruvian Amazon, concerning the
causes of mortality of CP in captivity is limited.

Moreover, the exchanges of information within the consortium through the use of the
interactive data base established at the beginning of 2004 have been inexistent.

CR4, as a WP leader should emphasize this activity during 2005, in order to recover the
maximum of information from other partners in the consortium concerning the health status
of CP. Equally, other partners are welcome to provide information to CR4 or to the
coordinator in order to build up a reference data base on the main health problems affecting
CP under different production schemes.
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WP 3.1. Analysis of CP mortality and morbidity in intensive farming systems.
Evaluation of morbidity and mortality within the different farms of the project will continue
and activities integrating the project consortium will carry on. Contact between partners
will be instrumental to recover information relative to the morbidity and mortality of CP in
captivity and other CP health reference values.

Data on mortality issued from autopsies will be compiled during 2005, to produce a
publication on the pathology of CP under production with the contribution of several

partners of the consortium.

WP 3.3. Testing comparative efficiency of matural and commercial drugs to
reduce parasitic loads in captive CP.

Commercial and natural products for the control of parasites in CP should be tested during
in CP kept in captive conditions during the following year. Those should be necessary to
compile a written report on recommendations in the use of anthelmintic drugs, which
should be the basis of DL 4.2. expected before the end of the project.

WP 3.4. Serological survey of diseases in CP raised in quasi-natural conditions
Serological surveys in the Pantanal by CO1 and in the Amazon by CR4 should continue
during 2005. They should provide information on the role of captive and free ranging CP as
vectors and reservoirs of pathogens of clinical and economic importance for the health of
other sympatric wildlife, domestic animals and human beings.
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- Technical overview

The commercial success of an intensive breeding system requires optimal growth and
reproduction rates and minimized health problems. The improvement of these parameters
implies the welfare of the animals. Animal welfare decreases when breeding conditions are
inadequate because those generate stress. These biologic perturbations can be evaluated by
physiological measures (glucocorticoid levels, weight) and behavioural indicators.
Laboratory research (CR2) and behavioral recordings (CR3 and CR6) are in progress to
develop tools, allowing to improve animal welfare among farmed CP.

i,

WP4.1. Testing an ELISA technique for determining cortisone levels in faeces.

WP4.1 is conducted by CR2 with samples collected locally by CR3 and CR6. So far
attempts to detect cortisone in faecal samples using a modified ELISA technique have
failed due to the presence of some compounds in CP faeces that interfere with cortisone
detection. To face this problem, CR2 works along two different strategies using the
domestic pig as a model. Once validated, those techniques will be tested with CP samples
collected by CR3 and CR6:

(1) modifying the analysis technique. In that sense CR2 is working with the Veterinary
Faculty of Zaragoza (Spain) in the detection of cortisone in saliva samples from pigs,
since this technique has worked in a variety of species. Results are encouraging and the
technique is being validated. This test could fill the gap of obtaining a non invasive
technique for the detection of physiological stress in CP under production.

(2) looking for a different indicator of stress such as the detection of plasma acute phase
proteins (APPs). Those proteins appear as useful indicators of stress in pigs.
Nevertheless, this technique requires blood samples and is therefore more invasive than
techniques based on faecal or saliva samples. On the other hand, preliminary results
suggest that APPs increase only when stress is associated with tissue damage. To
confirm this issue, CR2 is conducting a test in pigs psychologically stressed but
without tissue damage, in order to determine the validity of this technique as a general
stress indicator.

WP 4.2, Study of the influence of high density and visual barriers in the levels of stress
This experiment is in its final phase. Individual social status of CP and social interaction
within the group has been analysed in three different densities. The results suggest that
densities of 0.02 individuals/m2 or higher are inadequate to breed CP in captivity, due to
the outcome of aggression displays, infanticide and competition for food. The experiments
performed by CR3 suggests that the optimal number of feeders / animal in a CP production
unit should be at least of one feeder/ 4.5 adult animals. This work has provided interesting
results, allowing the presentation of two communication in national congresses, the
submission of a written paper and the subject for an MSc thesis to be presented in January
2005. With the publication of this results, DL4.2 will be completed in 2005.
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stress.

CR6 conducted new analysis on data previously collected to provide information on the
comparative behaviour of CP groups in normal and stressful situations, social relations in
captive CP, biometric analysis of growing CP under the influence of several commercial
foods. Many of this results have been presented in national and international congresses or
allowed the production of on going scientific publications.

Since the group of animals studied by CR6 in Belem was very frequently managed, It did
not show very marked signs of stress when submitted to supposedly stressful situations, the
methodology implemented with those animals will be repeated with animals from CR3 and
results will be compared in order to detect eventual behavioural differences.

In 2004, CR6 also initiated to collect data in order to relate social behaviour of captive CP
to the reproductive cycle of females from several groups. Colpocytological examination is
used to define the phase of the cycle of each adult female and social interactions are
recorded using a camcorder. Data collection is still in progress.

New analyses were conducted in order to compare the growing curve of captive CP from
Belém to animals from other experimental farms in French Guiana and other states of
Brazil. Weight data from each location were analysed using the Von Bertallanfy growth
model.

Information from WP4.3 is providing an excellent basis for the compilation of a written
report about the ethogram of captive CP (DL 4.3), before the end of the project.

d.2 — Problems

The main difficulty encountered by CR2 has been the fact that cortisone appears to be very
difficult to be reliably analysed in CP faeces. Further, APPs are of interest but apparently
only with stress associated to tissue damage, and need to be evaluated in blood, with the
disadvantages of other invasive techniques (restraint, blood extraction, etc.)

The main problem met by CR3 was the delay in the construction of shelters because of
internal problems and due to the bureaucracy of the UESC, having delayed the assignment
of a civil servant to the realization of this task. The problem is now solved and studies will
normally continue during the next year.

CR6 facilities were overcrowded with CP during the first semester of 2004 which limited
the management of the animals. The problem was solved in June when 50 animals were
donated to the first private farm of CP in northen Brazil. As explained in the last
management report, WP4 leader moved from CR6 to CR3 region. On one hand, this new
situation makes more difficult the supervision of data collection realized for WP4 in Belém.
On the other hand, this new situation should facilitate the compilation of scientific
publications by WP4 participants from CR3 and CRS6.
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WP4.1. Testing an ELISA technique for determining cortisone levels in faeces.
CR2 work plan for next year is to finish the validation of the detection of cortisone in saliva
for domestic pigs and to validated with CP samples from the project. This would allow the
project to provide a non invasive ELISA technique to detect cortisone in CP, in order to
complete DL.4.1. (A non invasive Elisa kit for cortisone determination in faeces).

WP 4.2. Study of the influence of high density and visual barriers in the levels of stress
CR3 plans to finalize data collection of the shelter phase in April of 2005. CR3 i1s preparing
two manuscripts dealing with the optimal stocking rates of CP. They should be used to

complete DL 4.2 (Publication on stress and aggression in captive CP).

WP 4.3. Definition of CP ethogram, with special atiention to behavioral indices of
stress.

CR6 will collect behavioural data during the transfer of CP from CR3 to the new
experimental farm and analyse both data sets from Ilhéus and Belém. Behavioural data on
social relations and reproduction will be analysed. A synthetic publication on the behaviour
of captive CP will be submitted.

Equally, with data gathered from CP animals kept in captivity by CR3 and CR6 will be
used to compile DL.4.3. (Report on the ethogram of captive CP).
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| Experimental exploitation of wild CP herds living under quasi-nmatural
| conditions.

| WP 5 — The ecology of natural populations of CP under quasi-natural |
| conditions j
| WP 6 — Experimenting innovative schemes of CP harvest under quasi-

|| natural conditions.
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TASK II. Assessment of experimental exploitation of wild CP herds living under
quasi-natural conditions.

Task II examines exploitation of quasi-natural populations that are compatible with
traditional activities -cattle ranching and cocoa plantations- but give an extra value to
private lands rich in biodiversity. If these areas have an additional economic value, they are
more likely to be respected and conserved. Therefore, the project will experiment locally
adapted CP ranching systems, that allow the exploitation of CP populations to a larger scale
than the intensive breeding farms approached by Task I. The potential of CP exploitation
will be assessed and compared in two different areas of Brazil: The Brazilian pantanal and
Northeastern region of Bahia. Scientific and technical objectives of this Task II are the
study the CP ecology under quasi-natural conditions (WPS) and the experimentation of
innovative scheme of CP harvest under quasi natural conditions (WP6)

Expected outputs are a better knowledge of the keystone and limiting resources for the CP
productivity of wild CP populations and the establishment of innovative exploitation
systems of CP production on a larger scale and a more natural environment (quasi natural
conditions) than the production systems approached in Task L.

E - WPS. The ecology of natural populations of CP under quasi-natural conditions.
WP leader: CR4

Participants: CR4, CR8, CR3

The goal of WPS5 is to examine the possibilities of ranching CP in Brazil by conducting
ecological and socio-economic conditions studies in two representative landscapes in
Brazil, the Pantanal of Mato Grosso do Sul State and the Atlantic Forest of Bahia State.
Ecological studies examine how keystone and limiting resources influence the population
dynamics, habitat use, and feeding ecology of CP. The ecological information will then be
combined with socio-economic analyses to make recommendations for the feasibility of
ranching peccary populations in the study areas.

e.l - Technical overview

In the Pantanal, most of the research took place in two properties found in the Pantanal of
Nhecolandia, representative of 20% of the Pantanal landscape: the CR8 Pantanal field
station ranch, Fazenda Nhumirim and Fazenda Manduvi, a neighbouring private estate. In
Bahia, research takes place in 4 private properties once dependant on cocoa economy and
searching for alternative economic activities.

.1, Determination on the population structure and production of CP in different

il {ltSa
Population structure is addressed through 3 different topics: Population analysis, habitat use
and structure of the herds.

a) Population analysis

In the Nhumirim study area 1755 km have been walked. Twenty-three species of mammals
have been recorded on the transects. CP groups were sighted through out the year (6,55
groups / 100 km of transect), regularly throughout the year. Densities were estimated at
approximately 5.5 ind/km” Therefore biomass of CP in the Nhumirm area is of 99 kg/km®.
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In the Manduvi area, a total of 400km were walked during two field expeditions in 2004.
Encounter rates were very low (0,75 groups observed per 100 km transect) and therefore, it
was not possible to estimate densities. Comparative results show that their densities do vary
greatly from one region to another in the Pantanal. This has been also confirmed by results
from other researchers in the South Pantanal. However contrarily to sympatric species such
as the white lipped peccaries (WLP) or feral pigs (FP), CP remain in their territory through
out the year, and are often observed in the same areas

In Bahia, a total of 32 km divided into 28 trails have been opened. All of the different types
of habitats present in the study areas are represented on the trails. During 2004, a total of
430 km have been walked. Thirteen species have been recorded on the transects. CP have
been sighted from the transect 21 times this means 1 group / 20.4 km of transect walked.
Densities will be estimated using the “DISTANCE sampling” method provided a sufficient
number of observations are obtained.

b) Habitat use

In the Nhumirim study, areas with three different vegetation characteristics were defined,
according to the proportions of open or thick forest. The Manduvi area was considered as
one single area of flood plains with small forest patches. Comparison of CP encounter rates
suggests that tree cover appears as a determining factor. This was particularly obvious in
Fazenda Manduvi were the very few observations of CP were made.The Southeast Bahia
study area presents a great variety of forest patches and cocoa cabruca agro-forestry
system. Habitat use is being analysed through sightings of CP on transects at several scales.

c) Group size, age structure, sex ratio and fecundity of groups

In the Pantanal, CP herds varied between 7-12 individuals. However when foraging, herds
spread out in to groups of 1 to 4 individuals. Group size does not seem to vary in between
the different areas of the Nhuminim study site, which seems to be a difference between
other sympatric suiforms such as the FP or WLP. Usually a group of CP was composed of
various adults, 1 or 2 large juveniles and 1 or 2 small piglets. The CR4 field researcher
never observed more than two small piglets within a group even though the group
contained several adult females. Breeding appeared to be seasonal and births were usually
registered between October and June, based on the observation of the small piglets and the
two birthing events witnessed by the field researcher.

In Bahia, CP herds observed were larger including a range between 3 and 22 animals
(n=21). This value should be confirmed by larger number of observations.

WP 5.2. Determination of keystone and limiting resources for CP in different habitats
Determination of keystaone species has been done through analysis of feacal material of CP
and the monitoring of fruit tracking stations.

a) Feeding ecology

The diet of the CP is being investigated through macroscopic and micro-histological
analysis of fecal samples, collected during previous years and stored in 70% alcohol. 56 CP
feces are being analysed at the CR8 laboratory in Corumba. Results from the macro
analysis suggests a seasonal variation in resource use. During periods of highest fruit
availability (October-March) fruits were the most frequently encountered item in the diet of
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CP, while during periods of low fruit availability (April to September) vegetable material
was most frequently encountered. One item, classified as WHT was extremely important in
the CP diet during the height of the dry season when resources are most scarce.
Identification of the plants consumed will be conducted through microhistological analysis
of feces. This will provide further clues on habitat use of the animals.In order to conduct
the micro-analysis, an interactive key using the DELTA software is being built up so that
the observer can compare the anatomical characteristics of epidermal cells of each plant
part found in the feces to the series of illustrated characteristics displayed by the key. The
interactive key automatically identifies plant species, therefore enabling the observer to
rapidly and accurately identify plants consumed by the animal whose feces have been
collected. This tool is in the process of development. So far a total of 46 gramineae have
been photographed and identified..

In Bahia, 24 faeces samples have been obtained by CR3 since October 2002. A
phenological study of fruit trees is being conducted to help determine keystone and limiting
resources. Over 16 species of trees, which are distributed within the cacao cabruca and
Atlantic forest, have been already described. The partial results obtained confirmed that CP
are mainly frugivorous (more than 65% of total residuals found in the feces samples).

b. Fruit baited tracking stations

Fruit baited tracking stations were conducted in Bahia for the four monitored properties.
Conducting studies have been done with no difficulty adopting the same technique
developed by CR4 in the Pantanal during 2003. A total of 22 stations have been placed
throughout the study area in 4 different sites and have been checked 158 times (79 morning
checks and 79 afternoon checks), recording the different animal species visiting the baited
sites. A more detailed analysis using the habitat variables, and a detailed analysis of fruits
consumers will provided important insights on CP ecology within the community of
frugivores.

WP 5.3. Determination of potential for harvesting CP in different ecosystems

Analysis of the economics and cultural use of current peccary harvests was achieved
through an exploratory hunting survey, interviews, hunting registers and collection of skulls
from hunted animals during the first two years of the project. To conduct the interviews
over 400 km were driven through out the region. Over 35 interviews from 25 different
fazendas from the Nhecolandia region have been conducted. Since June 2004 interviews
are also being conducted in the Rio Negro region by other researchers (Earthwatch) using
the same interview sheet as CR4.

To assess quantitatively hunting practices registers were distributed in 7 neighbouring
fazendas. Data from these hunting registers are being collected once a year at a minimum in
each fazenda.

Skulls were collected for 2 years between November 2002 and November 2004. So far over
100 feral pig skulls and around 10 white lipped and collared peccary skulls have been
collected.

Results suggest that CP are rarely hunted in the Nhecolandia region, compared to the FP.
This introduced species appears without doubt an extremely important animal within the
local culture compared to CP.
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Density calculation: habitats in the Pantanal, even in the Nhecolandia region are very
heterogeneous, and offer different visibility and therefore a different probability of
detection for CP according to the thickness of forest cover. Since visibility is lower in
forested areas it is possible that less observations will be made therefore skewing the
results. To ensure homogeneity between different habitats, only observations made within
10 meters from each side of the trail were considered. This fact renders calculations for the
estimation of densities more difficult than expected. At the moment, new manners to

analyse density data, which take into account this visibility variation are being investigated.

In the Manduvi property, CR3 could not estimate densities due to a very low number of CP
sightings. To complete a comparative analysis with other areas of the South Pantanal, data
from the Rio Negro region gathered by an external team of researchers (Earthwatch
Institute) will be integrated in the analysis.

Observation of CP groups, structure and composition in forest cover is difficult to evaluate.
As described for the Pantanal, individuals generally disperse and the herd disaggregates in
small groups of few individuals. Moreover, sex of individuals composing the herd is
difficult to evaluate. Observation of the entire herd in open areas appears more reliable.
Nevertheless, this substantially reduces the number of valuable observations. The capture
and tagging of some individuals of the herd should be helpful for recovering more
information concerning the CP herd.

In the coordinators opinion, results from the survey in suiform utilization in the Pantanal
(WP5.3) might be skewed by the fact that hunting is legal for FP and illegal for CP
(answers to the questionnaire, skulls recovered). Moreover, damage of suiforms into local
crops should be also considered in the survey. This facts should be taken into account
before further data collection or interpretation of results.

WP 5.1. Determination on the population structure and production of CP in different
habitats.

In the Pantanal, preliminary results concerning CP densities and habitat use will be
completed with results from other areas such as Fazenda Rio Negro. Estimation of densities
using the “Distance sampling” method will be completed. In Bahia, density studies will
continue and 450 Km of transect will be walked. If sufficient data are gathered densities
will be estimated using the same method.

In Bahia, CR3 will also complete the description of microhabitat use (in the peak of the dry
season and in the peak of the wet season, respectively). Information on habitat use will also
be gathered from the habitat description and the fruit baited tracking stations study.

Observations concerning the structure of CP groups in the Bahia region will continue.
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WP 5.2. Determination of keystone and limiting resources for CP in different habitats
In the Pantanal, CR4 will continue analysis of vegetation items on faecal samples. Macro
analysis of faeces will be conducted in Fazenda Manduvi to complete the survey in the
Nhecolandia area. Microhystological analysis will provide further clues on habitat use: a
total of 834 microhistological slides (2 slides/collected sample) will be prepared. The
interactive key to be used in the identification of fruit seeds will be completed with the
collaboration of Earthwatch Institute researchers.

In Bahia region, the phenology data collection will continue during 2005. Fruit tracking
stations will to be conducted and a more detailed analysis using habitat variables and
results from tracking stations will provide important results on CP ecology in the cabruca
vegetation.

WP 5.3. Determination of potential for harvesting CP in different ecosystems

The survey on utilization of CP and other sympatric suiforms will continue in a larger
number of properties by the inclusion of results from the Rio Negro area, provided by the
collaboration of Earthwatch Institute. Results from the socio-economic study and its
implications on the potential for ranching CP in the Pantanal and in Bahia will be
completed, analysed and discussed in DL 4.3 (Preliminary results on potential for
harvesting CP in two different ecosystems), as soon as results will be available.
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WP leader: CO1 (CIRAD EMVT)

Participants: In Pantanal, CO1 (CIRAD) and CR3 (EMBRAPA)
In Bahia, CR3 (UESC)

The goal of this WP is to examine the technical feasibility of CP ranching as an alternative
of small scale production, developed by Task I of the project. In that sense, the project
intends to experiment on innovative extensive CP production schemes that can be
implemented within private lands such as cattle ranches from the Pantanal and/or
abandoned cocoa plantations in Bahia State. For that purpose, WP activities have been
focused so far on the capture and monitoring of free ranging CP herds. Results obtained in
the Pantanal suggest that CP exploitation alone does not seem productive. Nevertheless, the
same capture effort allows the possibility to develop joint exploitation of several sympatric
species that cohabitate with CP and that offer an event higher potential for exploitation,
such as the feral pig (Sus scrofa) or the white lipped peccary (Tayassu tajacu).
On the other hand, despite WP6 activities were initially based on free ranging populations,
it seems necessary to start looking at the possibility of exploiting large populations of CP
born in captivity for large scale production. Prospective activities in that subject have led to
the identification by CR3 of a farm with the largest stock of CP under production known to
date in Brazil and a deeper analysis on this production system will be undertaken during
2005, if the expected supplemental funds are available.
f.1 - Technical overview
> In the Pantanal, activities have continued in the same study areas
o Fazenda Nhumirim, CR8 research station in the Nhecolandia area where
WPS5 is also being implemented and
e Fazenda Campo Lourdes, representative of the Rio Negro area, where CO1
undertakes its research activities with the support of the Regional Park of the
Pantanal.

> In Bahia, CR3 selected Fazenda Teimoso, a property representative of the
predominant Cabruca vegetation in the South eastern are of Bahia state.

WP 6.1. Set up effective trapping devices for the capiture and management of CP
herds.
In Fazenda Nhumirim, four baiting stations have been created and regularly maintained
since December 2003 by CRS8. Habituation of the animals was facilitated by the offer of
potable water during the dry season. Box traps allowed the capture of 4 CP within 3
months. '
In Fazenda Campo Lourdes, four baiting sites were maintained and monitored by CO1l.
With exactly the same trap effort, corral traps allowed the capture of 67 WLP and 4 CP,
meaning that capture success was 17 times higher for WLP than CP. No feral pigs was
captured. 50% of the peccaries were captured in the same trap (52% of WLP and 100% of
CP) and 91,55 % of the animals were captured in the early moming. Corral traps allowed
the capture and management of several individuals at the same time. Once in the trap,
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animals were physically restrained and chemicals were no longer necessary for short
manipulations (less than 10 minutes).

In Fazenda Teimoso, CR3 monitored 6 different baiting sites and compared the success of
several baits. Corral traps and drop nets were tested allowing the capture of one individual
respectively.

A substantial amount of information on the capture of CP is being gathered, allowing the
compilation of D6.1. A draft of the document has been written to be sent to WP6 partners
and will be completed and amended during 2005.
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WP 6.2. Modification of herd structure to increase CP productivity.

a) Evaluating animal abundance

Animal abundance was estimated in CO1 working site in order to interpret capture success
and be able to compare capture results between different areas. A total of 218 Km of
transects were walked on horse back. Data recovered were species observed, time of
observation, group size, group composition and behavior. Among sympatric suiform
species, WLP was more commonly observed, encompassing 13% of the observations. FP
was observed with a frequency of 11% and CP was only observed with a frequency of
6.5%.

In Fazenda Nhumirim, this work has been made available by CR4 in WP5.

In Fazenda Teimoso (Bahia), 156 Km have been already walked. Information obtained so
far, only allows the confection of a list of mammals present in the property and their
frequency of observation during transect walks.

b) Monitoring herds by radio telemetry

Due to the mortality registered in CP equipped with radio collars during 2003, the
efficiency of radio ear tags commercialized by the Swiss firm Wegner® was tested during
2004. No reference concering the use of ear tags in CP had been found so far in the
literature.

In Fazenda Nhumirim, four animals were equipped with radio tags by CRS8, between
August and September 2004. Another three animals were equipped with ear transmitters by
CO1 in Fazenda Campo Lourdes. Except for one individual which could be followed
during 4 months allowing the collection of 27 localizations, all the other animals lost their
tags after 1 week of being marked, suggesting that ear transmitters are neither a suitable
technique for monitoring CP herds. Those localizations will only give a rough estimation of
CP home range in the Campo Lourdes area during the end of the dry season, which gives a
value of 1.3 Km? surface (Minimum Convex Polygon). This value is comparable to other
home range areas for CP found in the literature and to previous WP6 results in Fazenda
Berenice.

Since capture of WLP proved very easy, 4 individuals were equipped with radio collars and
monitored during 6 months. The model of collar used by the project (Telonics Mod 500,
570 grs.) appears more suitable for WLP than for CP, suggesting that weight of the radio
collar might be a limiting factor for CP.

In Fazenda Teimoso, two animals of 15 and 19 Kg were captured respectively.
Nevertheless, none of them was “collared” since they were judged too light in weight for
the 570 gr available collar.
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WP 6.3. Enrichment of the habitat to increase the carrying capacity for CP.

Two grain feeders were set up by CO1 in Campo Lourdes to test their potential of attraction
among CP herds. Unfortunately, relative humidity in this property was much higher than in
Nhecdlandia (Fazenda Berenice), compacting corn grains at the exit of the barrel and thus,
collapsing comn distribution. As a result the experiment was abandoned.

On the other hand, the difficulties experimented in the capture and monitoring of CP herds
did not allow a regular survey of grained and natural herds as expected to compare the herd
structure in both situations. Under this circumstances, it is highly unlikely that this WP task
will lead to some results nor to the completion of D6.2.( Report of different crop

enrichment methods to improve the productivity of CP)

WP 6.4 Monitoring the impact of harvesting on the CP demography.

Jose Carlos Chaves received a new training session during three months at COl in
Montpellier with funding from another EC project (ALFA) between January and April
2004. Some progress has been made by CR8 on gathering geographic information from
Fazenda Nhumirim and the representation of different vegetation types within the model. In
Bahia, a SIG data base on Fazenda Teimoso has been also built up by CR3. So far,
sufficient information exists to start building a model in Fazenda Nhumirim. Nevertheless,
the first prototype of the model has not yet been build up as expected, basically due to
technical difficulties of the CR8 in representing the complex reality of the Pantanal in a
virtual manner.

£9 e = Elka
f.2 — Problems

a) Due to the high degree of innovation of this WP, and the lack of experience in working
with free ranging CP, this WP6 has encountered several technical difficulties.

In the Pantanal, an important degree of competition between CP and other suiform species
(FP, WLP) has become evident. In areas were all species are present, CP is often chased
from baiting sites (by FP of WLP) due to its lighter weight and the lower size of its herds.
While this situation is probably an advantage in terms of an eventual exploitation of
suiform species in the Pantanal, it renders the capture and study of CP much more difficult
than expected.

b) As suggested by CR4 in WPS5, monitoring the structure and composition of CP herds
under forest cover is difficult due to low visibility and desegregation of the herds.
Telemetry equipment should have been a useful tool to improve the collection of herd data.
Nevertheless, the material (ear tags and radio collars) purchased by the project (ear tags and
radio collars), has not worked as expected. This was a necessary risk, since no references
on the use of ear tags on CP were found in the literature and the use of 570 g. radio collars
did not lead to satisfactory results. Those are results that will be useful to future research on
captive CP.

c¢) Conceming the construction of the computer model using SMA tools, the CR8 candidate
has experimented some difficulties in collecting the necessary ecological and geographical
information and in translating the complex reality of the Pantanal into a more simplified
virtual representation. The first difficulty seems now almost overcome since CR8 has
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managed to collect this highly dispersed information from different project and non project
partners. The evolution of the model will now depend on the ability and skills of the CR8
candidate in the field of ecological modelling.

£2 . Calvfinne
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Capture operations by CR8 will continue in specific areas of Fazenda Nhumirim where
competitive species are less abundant. The continuity of capture activities in Bahia should
also provide more data on CP herds in areas without suiform competition.

For monitoring radio collared CP herds with a higher degree of success (as it occurs with
WLP), we recommend to radio collar only animals with a weight higher than 20 Kg.
Animals with a lower weight should not be collared unless lighter equipment is available.
The possibility exists to fix the ear tags in neck collars so they can still be used differently.
Costa Rican scientists have claimed a higher degree of success in monitoring radiocollared
CP by the use of harnesses.

CO1 has given support on SMA modeling to CR8 through two different training periods in
France. This support should be instrumental in this process of construction of the model.
COl1 scientists are still available during 2005. Nervetheless, the evolution of the model will
largely depend on the ability and the intiative of Jose Carlos Chaves (CR8) to contact
different partners from the project in the Pantanal to recover scientific and ecological
information and and in his skills to integrate it in a viable SMA computer model.

WP 6.1.

There are still a lot of activities that could be developed around this topic. Unfortunately,
money is running out and CO1 collaboration with our main partner in the Pantanal through
FFEM (French Global Environnemental Fund is getting to an end in May 2005 and with it,
CO1 logistic support in the Pantanal.

CRS activities are dependant on their ability to manage the remaining funds from the INCO
project during the last year of the project. If CR8 manages to justify enough money in the
next financial report, capture activities should continue in order to equip a larger number of
animals with VHF transmitters.

In Bahia, baiting and capture activities will continue in Fazenda Teimoso. A different
method (drop net) should be tested in addition to the corral traps.

WP 6.2.

Monitoring CP by radio telemetry should continue in the Pantanal (CR8) and in Bahia
(CR3). Data gathered during 2004 should be sent to CR8 for analysis with a copy to CO1.
A maximum of information should be recovered on the structure and composition of CP
herds in both sites.

In Bahia, a large scale commercial farm will be visited and the composition, structure and
sex ratio of the 450 animals herd will be analysed, if external funds are available.
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No activities will be developed in this WP task during 2005. Deliverable D6.3 will not be
completed due to lack of data.

WP6.4.

If CRS8 is able to manage his funds in a way of continuing field activities in 2005, it will be
possible to gather enough geographic and ecological data to build up an SMA model based
on Fazenda Nhumirim experience. Equally, data gathered by CO1 can also be used for the
Rio Negro area. On the other hand, CR8 and CR4 have developed a collaboration with
other researchers working on CP ecology in the Rio Negro area. The PhD student from
CR8 should get in contact with all those actors to develop this model based on the
ecological and geographic information available from the Nhecolandia area and/or Rio
Negro areas. Efforts should be maximized during 2005 in order to build up a functional
prototype of the model that could be presented to the final meeting in the Pantanal in
August 2005.
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| Task ITI: Analysis of the Viability of CP Exploitation System

| WP 7 — Economic viability of the different CP exploitation.
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TASK ITI: Analysis of the viability of CP exploitation systems

The goal of this task was to compare the technical, economical and ecological outputs of
the different CP production methods in order to provide the CP industry with the most
relevant, and locally adapted, options of profitable exploitation keeping in mind the
environmental dimension and the conservation of the species. Production in the farms had
to be estimated and farm business analysis, compared and discussed. A lifetime profile of
costs and returns for the different farming systems had to be built up.

G - WP7: Economic viability of the different CP exploitation systems
WP leader: CRS8
Participants: CO1, CR3

The final aim of WP7 is to provide recommendations about the most profitable system of
CP exploitation in the different ecological and socio-economic backgrounds in the areas
chosen by the project. This work had to be performed by a CR8 socio-economist with
sector experience and market analysis skills (CR8).

Unfortunately , the persons involved with this task of the project in Embrapa Gado de Corte
have decided to abandon project activities during 2004, after having undertaken very few
activities on this subject. All the activities concerning this WP have been performed by
CR4 in the area of Bahia.

g.1 -Technieal overview

. WP 7.1.Elaborate the typology of different farming and ranching systems approached
by the project.

CRS8 elaborated a data sheet to be completed that was sent to different partners during the
first year of the project. Nevertheless, no effort has been made by CR8 to recover this
information. Currently, no scientists from CR8 is being involved with this activity.Under
the current situation, the probability of obtaining D7.1. related to this task is highly
unlikely.

WP 7.2. Analysis and comparison of different exploitation schemes.

In that case, CR4 has performed an interesting analysis on the economic viability of CP
farming in the Northeastern coast of Bahia. This research shows that CP production can
represent an economic alternative for rural dwellers in the Southern Bahia region. Main
identified investment costs were for purchasing the animals and building up the facilities.
Among variable costs of production, feeding cost were by far the most important. This
analysis provided the basis of an oral communication that was presented in an international
Congress on wildlife management in Amazonia and Latin America held in Iquitos in
September 2004. The written communication of this work can be found as the only report
of this WP7.
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WP 7.3. Study of the market possibilities for CP products.

Activities on this subject have been limited to revision of literature on this subject during
2003. However, no activity on market study has been initiated during 2004 and the
coordinator is not aware that this situation will change in 2005.

g.2 — Problems

The main problem in this WP has been the lack of commitment of CR8 (Embrapa Gado de
Corte) in undertaking the activities originally programmed in this WP7, for which CR8 was
appointed as a WP leader in the contract signed with the European Commission.

During our last visit to Brazil in May 2003, Embrapa Gado de Corte claimed that they were
retiring from the INCO project leaving all the responsibility to Embrapa Pantanal.
Nevertheless, the later institution was not appointed nor has the skills to undertake socio-
economic studies. In that sense, the whole input in this WP is being furnished by the socio-
economic studies performed by CR4.

g.3 - Outline for the next year

CR3 has started an economical comparative analysis of three different kinds of CP
production systems according to the systems of production and the number of breeders
available, distinguishing between intensive, semi-intensive and extensive breeding systems.
This can provide a basis of typology of different CP production systems according to the
models addressed by the project. Compared data will be hypothetic but solidly based on the
existing breeding systems addressed in Task I of this project (intensive), and in Task II
(semi-intensive or extensive). Data from the Bahia semi-intensive farm will be gathered
during the next visit that CO1 and CR4 will perform in April 2005.

From here to the end of the project, data will be comparatively analysed in order to
determine which one is in theoretical terms the most profitable system of CP production in
economic terms. Hopefully, this eventually provide the basis for WP7.2.:
Recommendations for future developments of the CP industry.

34



2 - MANAGEMENT ANNUAL REPORT

2.1 — Overview of collaboration between partners during the period

2.2 — Meetings

Il 2.3 — Scientific Exchanges
| 2.4 — Outlines for 2005

35



MANAGEMENT ANNUAL REPORT

{ - Overview of collaboration between parmers duiing the perigd

Scientific exchange between partners of different countries and institutions, in terms of
human resources, still appears as one of the strong points of this PECARI project.

Collaboration is strong in most of workpackages, involving several partners:

In WP1, fluid scientific cdoperation between CR2 (UAB), CR7 (MNHN) and the partners
from Peru and Brazil, has been instrumental for the outcome of a PhD thesis on the
reproduction of the CP, resulting in an important number of publications.

In WP4, a large number of interactions also exists in the Eastern part of Brazil between
CR6 (UFPA in Amazonia) and CR3 (UESC in Bahia). As a result of this important
exchange, Dr. Yvonnick Le Pendu, initially working at CR6, has been employed as a
permanent staff by CR3 since 2004.

In WP5, collaboration with CR8 is important and leading to an important number of
collaborations in the Pantanal, particularly with external partners such as Earthwatch
Institute and Conservation International. Collaboration between COl1 and CR4 in the
Pantanal is becoming more fluid and hopefully will increase. Collaboration between CR3
and CR4 in Bahia has also improved.

For WP6, exchanges and level of communication between CO1 and CR3 are fluid and
leading to a good and confident collaboration. Collaboration with CRS8 is variable,
depending on the center of Embrapa involved. They are fluid with Embrapa Pantanal and
more difficult with Embrapa Gado de Corte.

The later is responsible for WP7 and task WP6.4 , and level of collaboration has diminished
since they resigned to continue in the project and passed on the whole responsibility of the
project to Embrapa Pantanal.

In the case of WP6, it is uncertain at the time of writing this report, if CR8 through
scientist José Carlos Chaves will continue working on the development of a computer
model. A high level of networking and exchange will be necessary from CR8, with other
partners working with CP ecology in the pantanal and also with scientists working with
computer modeling at CO1 to succeed in this task.

During 2005, some efforts of communication and exchange need to be strengthened in
some workpackages:

CRS8 should encourage the exchanges of information conceming the construction of the
computer model of WP6. In the case of being continued, this work will need an important
cooperation and exchange of information between the different teams of research working
in the Pantanal, including CO1 (CIRAD), CR8 (EMBRAPA)and CR4 (DICE).
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Equally , CR5 should be more pro-active with the other partners of the consortium in the
task of gathering health information from the other partners in Brazil to complete the
database on health problems in CP under production.

Finally, the use of a common platforms of exchange and communication between different
partners available in the Web page of the project has so far received very little attention
from the consortium. This is probably because confidence links between partners and
collaborations are build on a particular basis depending on personal and professional
affinity rather than on an obligation basis. The only interactive activity in which several
partners have participated is the building of bibliographic data base on CP, which hold now
34 references.

2.2 — Meetings
This year several meetings between partners have occurred during the celebration of
international congresses or scientific events.

o [May 2004, Pantanal

Early May, Marie-Noél de Visscher and Mathieu Bourgarel (CO1) visited EMBRAPA
Pantanal, to define Task IT work priorities in the Pantanal, assess the work so far conducted,
exchange ideas and present a model being developed by CIRAD and Zé Carlos Chavez to
model collared peccary populations in the Pantanal.

WP6 team members Mathieu Bourgarel, Ubiratan Piovezan, Zé Carlos Chavez and
Elisabete Marques de Jesus Costa met with Arnaud Desbiez (CR4) at the end of May in
Campo Grande to discuss the SMA model under development at Embrapa Gado de Corte in
Campo Grande (CR8).

e July 2004, Paris
In the beginning of July 2004, CR3, CO1 and CR6 members met in Paris during the 6™
International Wildlife Ranching Symposium to present several oral and written
communications issued from the project and to discuss about on going collaborations. The
congress was co-organized by CO1, among other institutions. A total of 3 oral
communications and 4 posters based on results issued from the INCO PECARI project
were presented at this event.

Fialo 2004 Baseolons
) Zarcelona

At the end of July, CO1 (Ferran Jori), CR2 (Manel Lopez Bejar), CR4 (Richard Bodmer)
and CR7 (Robert Mauget) met at the Autonomous University of Barcelona for the PhD
thesis presentation of Pedro Mayor (CR2), concerning the reproduction of the CP female in
captivity. CR4 and CR7 were part of the PhD Jury and CO1 and CR2 were co-directors.

The PhD thesis obtained the highest qualification and the Ruropean Doctorate label (the 2™

in the whole university). It was also a good opportunity to discuss about ongoing
collaborations between partners.
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Pedro Major assisted to the 15" International Congress on Animal reproduction in Porto
Seguro, Brazil, where he met with scientists from CR6.
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In September all members of the INCO PECARI except for CR7, met in Iquitos Peru,
during the VI Latin American Congress of wildlife management organized by CR4. They
were involved in several round tables and workshops conceming captive breeding of
wildlife and collared peccary ecology. A total of 10 oral communications and 5 posters
presenting results produced from the INCO PECARI project were exposed. It was a good
opportunity to meet with other institutions and scientific colleagues working on wildlife
production in other parts of Latin America. During this event, it was decided that the VIIth
Latin American Congress of wildlife management would be held in Bahia and hosted by
CR3 and CR4 as co-organizers.
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2.3 - Scientific exchange

(&}

» Yvonnick Le Pendu formerly invited researcher at the University of Para (CR6), has
been contracted as permanent staff to the University of Santa Cruz in Ilhéus (CR3)
and will carry on working on research activities of WP4.

»> Amaud Desbiez from DICE (CR4) is performing his PhD in Brazil hosted by
EMBRAPA Pantanal (CRS).
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> Pedro Mayor, will spend several months at UESC (CR3) performing the remaining
experiments on CP reproduction in Bahia.

» José Carlos Chaves from Embrapa (CR8) moved to CIRAD in Montpellier (CO1)
for 4 months in order to get support from CO1 on the construction of the WP6
computer model. This training session was possible through the funding of the
European Commission through an Alpha Project to promote scientific exchanges
between France and Brazil.

2.4 - Qutline for 2005
This is the final year of the project. Besides most of the activities of the project are in its
final phases, a certain degree of exchange will still occur between partners in order to

achieve the programmed activities. It will be also the time to discuss between partners
about results exploitation and future collaborations above the INCO PECARI project.
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During 2005, the following scientific exchanges have already been programmed.

Pedro Mayor from CR2 will travel to Brazil and Peru to finalize some ongoing work
conceming reproduction with CR6 and CRS5.

Ferran JORI (CO1) will visit Bahia in March-April 2005 in order to collect data on
productivity of large scale semi-intensive CP production systems.

Armaud Desbiez, from CR4, will carry on working in the Pantanal hosted by CRS.

2.4.2 — Scientific collaboration and meetings

The final meeting is programmed to be held in the Pantanal during August 2005 in typical
Pantanal lodge. The fact of celebrating the meeting 4 months before the end of the project,
will leave the consortium enough time to attend administrative obligations (Reporting, TIP)
before closing date in December 2005.
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Funding difficulties: An important delay in the arrival of funds from the European
Commission rendered again the continuity of the activities very difficult for some of the
partners with less financial autonomy, particularly in Latin American countries. Indeed, the
first intermediate payment originally planned in the first trimester of 2004, only occurred at
the beginning of 2005. As result, some of the activities in Brazil and Peru experimented
some delays.

Internal misunderstanding between Embrapa Centers (CRS).

The performance of CR8 concerning WP7 is worrying because so far, because despite the
enormous importance of this task within the project, no detailed program of activities for
the development of this task has been submitted to the coordination. Moreover, CR8 has
not proposed any person with sufficient expertise in the area of socio-economic studies in
order to undertake this task with a reasonable probability of success. A letter will be sent to
the direction of Embrapa, asking them to take into consideration this point and to propose a
solution.

39



CONCLUSIONS

The project is ending its last year of activity. In general terms, the project is progressing
well and producing a substantial amount of information that can provide the basis for a
future development of CP production in Latin America.

Exceptions made, the consortium built within the project is solid and in some cases, it is
leading to institutional links that will remain beyond the duration and the scope of the
project. Scientific contribution is being considerable if we consider that six publications, 37
communications and a PhD have already been produced and a considerable number of
scientific papers are under preparation or in press

Contributions to help out on the development of CP production have been so far important,
particularly concerning intensive production systems: The project has provided
considerable information in the field of CP reproduction which allow now the possibility to
increase the reproductive productivity of CP herds under captivity. As an example, a non
invasive ELISA test to detect hormones in faeces has been validated. The reproductive
cycle in the CP female is now well known, and ultrasound techniques have proved to be
useful in the detection of pregnancy in CP.

In addition, the project provides evidence that CP herds under production can grow rapidly
and that sanitary or behavioural factors do not appear as limitant factors in it. Moreover, the
ability of CP to convert fiber into protein, opens up the possibility to feed the animals with
low cost efficient diets, out of agricultural by products.

Despite major contributions have dealt with small scale production systems suitable for
forested areas such as the Amazon Basin, the project is collecting data on other systems of
CP production at a larger scale that appear as promising alternatives for the commercial
production of CP meat and hides. Moreover, despite results, concerning the exploitation of
free ranging CP herds (Task II), do not allow to expect major developments in the
management of that species alone, the INCO PECARI project is producing very new and
valuable information on the ecology of that species in the Pantanal and the Atlantic forest
of South Bahia State and suggests that some of the methods tested for the management of
CP in the Pantanal appear also as technically acceptable for the exploitation and
management of sympatric species of wild suiforms such as the feral pig or the white lipped
peccary.

In terms of impact, results of the project can benefit scientists working in the fields of
tropical animal production, wildlife ecology and management and rural development in
Latin America. In that sense, the project can contribute to the development of small scale
CP production in the Amazon for production of meat and hides. In Peru, this activity
represents an economic alternative for rural dwellers and great opportunity for the CP
leather industry to be furnished with a substantial amount of pelts of better quality than
those obtained as a by-product of hunting. In this context, a growing interest is being
expressed by several development and scientific institutions and private firms, since CP
intensive farming appears as an appealing activity with productive and economic potential
and this is being confirmed by our project. In addition, experimental farms supported by the
project in Peru and Brazil are a public demonstration of CP production potential. In those
farms CP population has grown exponentially and animals stocks are being used to create
new farms with a perspective of commercial production.
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Therefore we can say that the INCO PECARI project is responding well to a public demand
and is actually reaching the goal to fill a gap in the production of scientific information
about the viability, the advantages and the limits concerning the potential of CP production
in Latin America. This tendency should be emphasized during 2005,
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ANNEXE 1 - WP1 ANNUAL REPORT
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WP leader: CR2
Participants: CR7, CR5, CR3 and CR6
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Different act1v1t1es have been performed to increase knowledge on the reproductive
physiology and the establishment of diagnostic methods of reproductive events
which occur in the female of the CP. The efficacy of an ELISA test for determination
of progesterone in faeces has been confirmed this year in various activities of the WP.
General features of the oéstrous cycle of the CP have been studied. The analysis at
regular intervals of time of vaginal smears, external genital features and oestradiol
values in blood suggest that females in captivity show a polyoestrous reproductive
pattern with no seasonal effect in the Peruvian and Brazilian Amazon. The efficacy of
pregnancy diagnosis by ultrasonography has been confirmed. The earliest definitive
pregnancy diagnosis could be performed on Day 18 of pregnancy. Sensitivity of the
pregnancy diagnosis on Day 26 was 100%, and specificity on Day 28 was 100%.
Consequently, from a practical point of view, we determined that pregnancy
diagnosis through ultrasonography could be performed on Day 28 of pregnancy. The
existence of a fertile oestrous cycle in the early postpartum period has been
confirmed by progesterone levels in faeces, vaginal smears, external genital features,
oestradiol levels in serum and finally establishment of a pregnancy. The existence of
a fertile oestrus at the postpartum period in lactating females has also been
confirmed by productive data from CR5 and CR6 farms. Macroscopic and
microscopic features of the genital organs of the CP female have been studied.

R ;
a.1 - Technical Overview

The activities performed during the third year of the project in the WP1 have been
mainly headed to satisfy one of the two aims of this WP: to provide data on the
reproductive physiology of the CP. The experiments directed to satisfy the second
aim of this WP (to improve reproductive efficiency of the CP under captive breeding)
have been started and will continue during the next year.

The work performed in this period of time has been developed following the
proposed “timetable of activities”. The activities performed have been developed in
the six different proposed experiments:

> WP1.1: ELISA test for determination of sexual hormones in faeces.

WP1.2: Study of the oestrous cycle of the CP.

WP1.3: Pregnancy monitoring by ultrasonography.

WP1.4: Influence of lactation on postpartum oestrus.

WP1.5: Hormonal control of the oestrous cycle in the collared peccary female.
WP1.6: Study of the functional anatomy of the female genital organs.
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The ELISA test developed by CR7 for determination of progesterone in faeces has
been used to get data in experiments WP1.1, WP1.2, WP1.3, WP1.4, and WP1.5.
Progesterone in faeces samples collected by CR2 from females maintained in CR6
experimental farms has been measured. These samples were obtained at regular
intervals from: 7) females isolated from males, ii) females maintained with males, i)
pregnant females, iv) lactating females at the postpartum period, and v) females with
a prostaglandin injection at the luteal phase of the oestrus cycle.

The previous year, results from RIA and ELISA tests, on serological and faecal
samples respectively, showed that progesterone contents in non-pregnant females
isolated from males were continuously low. By contrast, progesterone levels of
pregnant females were considered to be normal values for this reproductive state. In
order to obtain an explanation to this fact, CR2 collected faeces samples in CR6 lab
from females isolated from males, and females in continuous contact with males.
CR?7 analysed those samples and progesterone values in the luteal phase were similar
in females from both groups. These results suggest that the continuous low
progesterone values obtained from females isolated from males in CR5 farms can be
due to technical aspects (probably due to sample conservation because progesterone
is a very labile compound). However, physiological causes (females in anoestrus)
cannot be completely discarded.

The efficacy of the ELISA test as a method to monitor reproductive activity in the
collared peccary will be reported in a paper that is being prepared with results from
WP1.2 and WP1.3.

WP1.2: Study of the cestrus cycle of the CP female.

During this year, CR2 have collected blood and faeces samples during the dry and
humid seasons from adult females in the CR6 farm. Faeces samples have been
shipped to CR7 and blood samples analysed in CR2 lab. Oestradiol and progesterone
values in blood and progesterone in faeces confirm that females in captivity show a
polyoestrous reproductive pattern with no seasonal effect, at least in the Peruvian
and Brazilian Amazon. The study of a total of 47 oestrous cycles of 14 captive
collared peccary females allowed determining the utility of vaginal cytology and
external genitalia features as diagnostic methods for predicting oestrus and the
period of sexual receptivity. Based on serum 17beta-oestradiol measurements, we
have observed that vaginal smears have detected the 80.8% of the total estruses and,
appearance of external genitalia detected the 88.4% of the total estruses. The oestrus
was characterised by presence of vaginal mucus, and reddish and tumefacted
appearance of external genitalia. Females in oestrus showed increased density of
superficial and intermediate cells in vaginal smears. Mating was located on the last
third of the oestrous length. Based on 17-beta oestradiol and progesterone values, the
oestrous cycle length of the collared peccary is 23 to 32 days.

These data will conform part of the Deliverable D1.2 and have been presented as
communications to the VI International Conference on Wildlife Management in
Amazonia and Latin America (Iquitos, Peru; 5-10 Sept. 2004; Deliverable D1.2d) and



15t International Congress on Animal Reproduction (Salvador, Brazil; 8-12 August 2004;
D1.2c),. Also as a part of this deliverable, a manuscript has been submitted to the
journal Animal Reproduction Science (D1.2a). Another manuscript is in preparation
with data obtained exclusively by the ELISA test developed by CR7 in WP1.1.
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Pregnancy d1agn031s by ultrasonography was developed by CR2 in CR5 and CR6
farms. This study presents the first work through real-time ultrasonography in
captive collared peccary females. The ultrasonographic study of 10 pregnant females
allowed to diagnose pregnancy, based on the detection of the embryo, on Day 22 in
average (n=10). Nevertheless, the earliest definitive pregnancy diagnosis could be
performed on Day 18. Sensitivity of the pregnancy diagnosis on Day 26 was 100%,
and specificity on Day 28 was 100%. Consequently, from a practical point of view, we
determined that pregnancy diagnosis through ultrasonography could be performed
on Day 28 of pregnancy. Foetal measurements of collared peccary were collected in
order to estimate gestational age and predict parturition day. The foetal
measurements which presented higher correlations with the gestational age were
crown-rump-length (CRL), thoracic length and diameter. CRL was assumed to be the
most practical measurement because, contrary to thoracic foetometry, it was
available since the first embryo detection.

The study of progesterone and 17beta-oestradiol serum profiles in pregnant females,
allowed determining an increase in progesterone levels by Day 4 after conception,
reaching levels of 33.4 + 5.6 ng/ml serum on Day 10 of pregnancy. Serum levels of
progesterone between Days 10 and 130 of pregnancy were maintained at values
between 20 and 60 ng/ml. Three to six days before parturition a decrease in
progesterone levels (<15 ng/ml) was detected. During the two first weeks of
pregnancy, serum 17beta-oestradiol concentrations showed no detectable levels.
From Day 15 of pregnancy onwards, the females showed an increase of
concentration, reaching levels of 70 pg/ml between Days 20 and 115. From Day 120
onwards, 17beta-oestradiol levels regularly increased, reaching levels of 131.4 + 40.8
pg/ml in the parturition day. This increase of oestradiol levels during pregnancy
could be used, in combination to progesterone levels, for pregnancy diagnosis. The
examination of vaginal cytology in 4 collared peccary females showed a pattern of
change of the cells of vaginal epithelium between Day 25 and 115 of pregnancy. The
external genitalia features showed no pattern of change through pregnancy of the
P

Blood samples from pregnant females have been shipped to Dr. JF Beckers’s lab
(Laboratory of the Physiologie de la reproduction animale, Université de Liége, Belgium)
to try to detect pregnancy-associated glycoproteins (PAGs) to be used for early
diagnosis of pregnancy.

As parts of the deliverable No D1.3, a paper is in press in the journal Theriogenology
(Deliverable D1.3a), a communication has been presented to the 15% International
Congress on Animal Reproduction (Salvador, Brazil; 8-12 August 2004; D1.3.b),
another communication was presented at the 6% International Wildlife Ranching
Symposium (Paris, France - July 2004; D1.3c), another one to the VI International



Conference on Wildlife Management in Amazonia and Latin America (Iquitos, Peru;
5-10 Sept. 2004; Deliverable D1.3d), and two manuscripts are in preparation, one of
them about hormonal profiles during pregnancy and the second about non-invasive
diagnosis of the reproductive state with results from WP1.2.

1 A ; gt ain T nGlae s ad s =
WP1.4: Influence of lactation on pPosipartim oe strus

Serum progesterone and 17p- -oestradiol profiles, and several features of vaginal
smears and external genitalia were analyzed in 20 animals housed with their piglets
during the first postpartum month in CR6 farm. This study allowed confirming the
occurrence of an ovulatory and fertile oestrus in the early post-partum period.
Sixteen out of the 20 collared peccary females presented a serum 17beta-oestradiol
peak (53.4 pg/ml) on Day 7 £+ 1.5 of the post-partum period. Serum progesterone
levels increased from Day 10 to 18 post-partum, reaching levels of 30.8 + 4.9 pg/ml.
In these cycling females, a pattern of change on the cells of vaginal epithelium it was
observed. Nine (45%) females presented sperm cells through vaginal cytology on
Day 8.8 £ 1.3 of the post-partum period, and 6 (30%) became pregnant. Four (20%)
females showed no oestrous signs and progesterone and 17beta-oestradiol levels
presented basal values.

Productive data of CR6 farm, mainly calving intervals, has been used to confirm the
existence of a fertile oestrous cycle few days after calving.

The results from this WP will form part of the Deliverable 1.2. A manuscript has been
submitted to the journal Theriogenology (D1.2.b), and a communication has been
presented at the VI International Conference on Wildlife Management in Amazonia
and Latin America (Iquitos, Peru; 5-10 Sept. 2004; Deliverable D1.2e).

WP 1.5. Hormonal control of the oestrous cycle in the collared peccary female
This experiment has started this year with the collection of faeces samples and study
of vaginal smears and external genitalia by CR2 in CR6 farms after an injection of an
analogue of prostaglandin F2alpha to females in the luteal phase of the oestrous
cycle. CR7 have analysed faeces samples to measure progesterone levels before and
after the prostaglandin injection. Preliminary results suggest that only two females
from seven experimental females were responsive to the prostaglandin injection.
Further experiments are required to state if the injected dose is insufficient to
provoke corpora lutea luteolysis. These activities will be implemented during the
next year.
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This experiment is close to be finished with the publication of a manuscript about
anatomical and histological features of the genital tract in the journal Anatomy,
Histology and Embryology (Deliverable No D1.4a), and another paper on ovarian
features, characterising ovarian structures by histology and immunohistochemistry,
which is under submission in a peer-review international journal.

Observations indicate that the female CP has a mean ovulation rate of 2.3 £ 0.6
follicles and a mean ovum mortality of 0.4 = 0.6 oocytes or embryo per pregnancy.
The females presented a follicular wave involving the synchronous growth of a



group of follicles from which several seem to attain dominance over the others. The
presence of antral follicles in pregnant females suggests that a follicular turnover
could be taking place during pregnancy. Immunohistochemistry showed that luteal
cells from active corpora lutea presented intensive 3beta-HSD activity at advanced
stages of pregnancy, suggesting the necessity of the corpora lutea for maintaining the
pregnancy of the CP, similarly to the domestic pig. One manuscript is being prepared
to be submitted to a peer-review journal on morphology (D1.4b).
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Reproductive parameters of two collared peccary farms located in Iquitos (Peru) and
Belém (State of Pard, Brazil) were analysed. Parturitions occurred throughout the
year. The mean duration of the gestation was 138 days (n=12). The average litter size
was 1.9 newborns per parturition (n=53). Collared peccary females had a newborn
sex ratio of 48.2% males and 51.8% females. The mean age at first parturition was 615
days. Nevertheless, the earliest first parturition occurred at 381 days old. Mean age at
first conception was 453 days (n=19), and the earliest estimated first conception was
239 days. First post-partum oestrus was observed at 8.6 days (n=18). The estimated
parturition-conception interval was 41 days (n=32). The mean farrowing interval was
179 days (n=32). Mean production was 2.35 litters per female and year. Taking into
account the prolificacy and number of births per female and year, the reproductive
production was 4.4 newborns per female and year (n=32). Production in Iquitos was
2.1 litters per female and year, and 3.3 newborns per female and year (n=8). This
study suggests that CP breeded in captivity presents interesting reproductive
parameters for the zootechnical development of this species. These data are included
in a communication presented at the 6t International Wildlife Ranching Symposium
(Paris, France - July 2004; D1.5b).

- A PhD thesis (D1.5a) has been presented at the Universitat Autonoma de Barcelona
(Spain) by Dr Pedro Mayor (CR2), under supervision of Dr Lopez-Bejar (CR2) and
Dr. Jori (CO1), with data get from the activities of the project. This doctoral thesis has
get the European label.

a.2 - Problems

» With the extension of the project for 1 year, activities forming WP1.5 have been
postponed to be carried out during the last year of the project.

> LH and FSH in serum were tried to measure by CR2 by RIA with kits developed
for the porcine proteins, but the results were not successful. No commercial kits
are available for this purpose.

> The laptop acquired by CR2 to be used in CR5 and CR6 labs was robbed this year
in Brazil when Dr. Mayor was travelling to Peru. The correspondent notification
of the crime was performed in a local police station.
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The next year, CR7 will receive samples to continue experiments of WP15. A
manuscript about the efficacy of the test is being prepared with data from
Experiment WP1.2.
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This experiment will finish with the preparation and publication of different
manuscripts. At this moment, 2 communications to international meetings have been
presented. Also, a paper is under submission to a peer-review international journal
and another one is close to be finished and submitted to another international
journal.

WP 1.3.

The efficacy of pregnancy diagnosis by ultrasonography has been demonstrated. A
paper about the efficacy of ultrasonography for pregnancy diagnosis and features of
the embryo/foetal development is in press in the journal Theriogenology. In addition,

three communications to international meetings have been presented.

WwPi.4.

This study is finished because reproductive data from CR5, CR6 and CR7 farms
confirm experimental data demonstrating that a fertile oestrus exists early in the
postpartum period of lactating CP females. A manuscript has been submitted to a
peer-review international journal.

WPL.5.
This experiment will continue with the study of the efficacy of prostaglandin F2alpha
to provoke luteolysis in the CP. The prostaglandin F2alpha dose will be increased to
a value similar to the dose used in pigs. This experiment will be performed in CR6
farms and faeces samples to measure progesterone will be shipped to CR2 to be
analysed by CR7. After this study, a new one analysing the efficacy of eCG and hCG
will be started.

WP1
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A manuscript about the functional anatomy of the ovary is being submitted to a peer-
review international journal.
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Abstract

This report describes the characteristics of external genitalia and vaginal cytology of the
female collared peccary (Tayassu tajacu) from the eastern Amazon and relates these to sexual
receptivity during estrus. Two consecutive studies were performed. The objective of the first
was to characterize the features of external genitalia and vaginal smears of females showing
estrous signs. The second study was designed to evaluate the effectiveness of these features
for predicting the period of mating acceptance. In Study 1, we monitored 47 estruses in 14
captive females. All females showed a serum estradiol peak approximately every 20 days.
This peak was used as an indicator of estrus. Estrus was characterized by a reddish, swollen
appearance of the vulva, the presence of vaginal mucus and vaginal opening. These four
estrous signs (swollen vulva, reddish color of vulva, vaginal mucus, and vaginal opening)
persisted for 4 + 1.8 (mean value = SD), 3.9+ 1.4,2.4 + 1.3, and 2.1 + 0.8 days, respectively
and appeared 2.8 £1.2,2.3 £0.9,1.1 £0.5, and 1.3 £+ 0.7 days before the serum estradiol
peak. In vaginal smears, superficial plus intermediate cells became predominant (accounting
for 60% of all cells) for a 4.4 + 2.6 day period, as from 2.3 + 1.5 days before the estradiol
peak. Superficial cells did not attain their maximum density (45% of all cells) until
immediately before (0.8 £ 0.5 days) the serum estradiol peak. Following estrus, superficial
and intermediate cells were notably reduced and the appearance of the external genitalia was
characterized by a pale, non-swollen vulva and vaginal closure. Based on serum estradiol
determinations, the overall accuracy of external genitalia and vaginal cytology changes for the
detection estrus were 83.9% and 83.7%, respectively. For the second study, every female used
in Study 1 was presented to a single male until mating or fora 30-day period. Mating was
confirmed in 10 out of the 14 cyclic females and occurred 3.1 £0.9, 1.02 + 0.25, 2.76 + 1.23,
and 1.3 + 0.7 days after the first four signs of estrous defined in Study 1, respectively, and 0.6

+ 0.5 days after the superficial/intermediate vaginal cell peak. We were therefore able to
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identify the time of sexual receptivity as the last third of the period during which estrous signs
were shown. In conclusion, examining the external genitalia and taking a vaginal smear
constitutes a useful method of detecting estrus and predicting the period of male acceptance of
the collared peccary female. Estrus was indicated by a predominance of superficial cells, and

a proportion of surface plus intermediate cells higher than 60% in the vaginal smear.

Key Words: collared peccary, Tayassu tajacu, estrus characteristics, vaginal cytology,

external genitalia, mating
1. Introduction

The collared peccary (Tayassu tajacu), a member of a family within the Suiformes, is an
important source of meat for local people across the Amazon and is among the most hunted
species in this region (Redford, 1993; Robinson and Redford, 1993). Hence, in tropical forests
where there is considerable demand for peccaries, effective captive breeding programs could
be used as a sustainable system for the production of this animal. Field studies have shown
that in the Amazon region this species breeds throughout the year with little or no seasonal
periodicity (Gottdenker and Bodmer, 1998). The reproductive features of the collared peccary
female established in experimental studies include an estrous cycle of 22 to 28 days (Mauget
et al., 1997; Sowls, 1997), a sexual receptive period from 2 (Lochmiller et al,, 1984) to 4
(Mauget et al., 1997) days, a mean gestation period of 138 + 5 days (Mayor et al., 2004b) and
a low litter size, in the range of 1.7 to 1.9 fetuses or newborns (Gottdenker and Bodmer, 1998;

Lochmiller et al., 1984; Mayor et al., 2004a, 2004b; Sowls, 1997).

Before appropriate management practices can be established to exploit the collared peccary, it
is essentiai we improve our current knowledge of its reproductive physiology. Vaginal
cytology and features of the external genitalia have been identified as effective tools for

detecting estrous cycle events in the domestic pig (Gordon, 1998). Also, vaginal cytology has
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ABSTRACT

Herein, we describe the reproductive pattern of the lactating collared peccary (Tayassu tajacu)
during the postpartum period. Serum progesterone and 17f-estradiol profiles, and several
features of vaginal smears and external genitalia were analyzed in 20 animals housed with
their piglets dufing the first postpartum month. The appearance of external genitalia showed
no variation in any of the females: a shallow, reddish vulva, and vaginal mucus were constant
features throughout the study. Based on hormonal and vaginal smear cell pattemns, 16 (80%)
of the 20 peccaries showed estrous signs and were considered cyclic. The remaining 4 females
(20%) showed no estrous sigqs and low levels of progesterone (0.86 + 0.44 ng/mL) during the
postpartum period. In the cyclic peccaries, a serum 17f-estradiol peak (53.4 pg/mL =+ 8.1
pg/mL) was observed on postpartum Day 7 + 1, along with a linear increase in progesterone
concentration from 3 (4.3 £2.6 ng/mL) to 11 (30.8 4.9 ng/mL) days after this estradiol
peak. Proportions of the different cells of the vaginal epitﬁelium also changed in these
females: superficial i)lus intermediate cells amounted to 76% of the cell total from 6 to 9 days
postpartum, corresponding to the estradiol peak. Nine (56%) of the 16 cyclic females were
mated, indicated by the presence of sperm cells in their vaginal smears, and 6 (67%) became
pregnant, reaching term. Non-pregnant cyclic females (n = 10) showed a steady decrease in
serum progesterone concentration from 11 to 23 days after the estradiol peak, when basal
levels were attained and a new estradiol peak registered, indicating the resumption of cyclicity
in these females. The time interval between the two estradiol peaks was 23.5 + 2.1 days in
these females. In pregnant females, progesterone concentrations continued to rise to levels of
60 ng/mL (n=6) 23 days after mating. These findings indicate that the lactating collared
peccary female can become cyclic and fertile during the early postpartum period, and that a

predominance of superficial plus intermediate vaginal cells can be taken as the first sign of

estrus.
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INTRODUCTION

The collared peccary (ZTayassu tajacu)
represents an important source of meat for local
people in northeastern Peruvian Amazon.
Efficient captive breeding programs could be
considered an effective system of exploiting
this species. The optimization of breeding
management of wild species in captivity can be
obtained through the development of reliable
methods for monitoring the reproductive cycle.
The objective of the present study was to
determine, based on serum 17B-estradiol
concentrations, whether exfoliated cells from
the vagina and external genitalia features may
act as indicators of the estrus phase of the
sexual cycle in the collared peccary.

MATERIALS AND METHODS

Fifteen females were maintained in captivity on
an experimental farm in Iquitos (Peru) between
March 2002 and March 2003. The examination
of external genitalia features and vaginal
smears were performed four times per week
during two 75-days periods, one in the moist
and other in the dry season. The examination
included observation and description of the
vulva area, indicating presence and subsequent
description of an external vaginal membrane,
and vaginal mucus. Vaginal cells were obtained
by passing a cotton-tipped swab into the caudal
vagina and stained with Diff-Quick® stain.
Vaginal epithelial cells were described in order
to determinate the phase of the sexual cycle.
Blood samples were collected three times per
week during the two experimental periods and
17B-estradiol values measured by RIA with a
commercial kit (ICN Pharmaceuticals, CA).

RESULTS AND DISCUSSION

Fourteen out of 15 females showed periods
with significant 17B-estradiol peaks (peak

mean value: 124.6 + 21.1 pg/ml) at regular
intervals of time, following the characteristic
preovulatory increase in estradiol secretion of
the late follicular phase of the sexual cycle. A
total of 41 periods with peak values of estradiol
were monitored. During the estrogenic
predominant phase of the sexual cycle, when
blood levels of estradiol were high and
increasing to reach the peak value, the vulva
and vaginal opening were reddish and
tumefacted. The reddish appearance of the
external genitalia was observed for 3.92 + 1.42
days, vulva tumefaction for 3.97 + 1.78 days
and presence of fluid vaginal mucus for 2.45 +
1.30 days. Females in this phase showed
increased density of surface and intermediate
cells in vaginal smears. The predominance of
surface and intermediate cells in the vaginal
mucus at a proportion higher than 40% could
be used as an estrus indicator. The highest
density of surface cells in vaginal cytology was
delayed 0.78 + 0.45 days from the serum 17(3-
estradiol peak. When the estradiol values were
low, surface and intermediate cells were
notably reduced in proportion and the vagina
presented a pale and non-tumefacted vulva and
a vaginal closure membrane. Based on serum
17B-estradiol values, we have observed that the
study of vaginal smears allowed predicting
88.4% of the total peak values of estradiol and,
the study of changes in morphological features
of the external genitalia allowed detecting
90.5% of the total peak values of estradiol.
Females in captivity showed spontaneous
peaks of estradiol in a continuous pattern. This
study confirms vaginal cytology and external
genitalia examination as useful tools to
diagnose successfully the estrus period of the
sexual cycle of the collared peccary.

E-mail: manel.lopez.bejar@uab.es
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Resumen

Este estudio describe las caracteristicas morfoldgicas de los genitales externos y los cambios del
epitelio vaginal durante la fase de estro de la hembra de pécari de collar (Tayassu tajacu). Se
analizo un total de 47 ciclos estrales de 14 hembras mantenidas en cautividad. La fase de estro se
caracterizd por la apariencia tumefacta y rojiza de los genitales externos, presencia de moco
vaginal y presencia de abertura vaginal observados durante un periodo de 4 + 1.8 (X + SD), 3.9
1.4,2.4+1.3,y2.1+0.8 dias, respectivamente. Estos signos de estro pudieron ser observados 2.8
+1.2,23+09,1.05+0.5 y 1.3 0.7 dias antes de la aparicién del pico de estradiol sérico. El
estudio de la citologia vaginal mostr6 una predominancia de células superficiales e intermedias
(con valores superiores al 60%) durante un periodo de 4.4 + 2.6 dias. Esta predominancia de
células superficiales e intermedias se inici6 2.3 + 1.5 dias antes del pico de estradiol sérico. La
maxima densidad de células superficiales (45% respecto al total) se retrasé 0.8 + 0.5 dias respecto
al pico de estradiol. Después de la fase de estro, el porcentaje de células superficiales e
intermedias se redujo considerablemente, los genitales externos se presentaron palidos y
tumefactos, y la abertura vaginal permaneci6 cerrada. En base a los valores de estradiol sérico, el
valor predictivo positivo de la fase de estro del examen mediante citologia vaginal y cambios de
los genitales externos fue de 86.4% y 88.9% respectivamente. De esta forma, se demostr6é que el
examen de la citologia vaginal y de los genitales externos constituyen una técnica util para
predecir la fase de estro de la hembra de pécari de collar.

Introduccion

El pécari de collar (Tayassu tajacu) representa una importante fuente de carne para las
poblaciones locales de las regiones amazonicas (Robinson and Redford, 1991) y esta considerada
como una de las especies mas frecuentemente cazadas en América Latina (Redford, 1993). Los
programas de cria en cautividad pueden ser considerados como sistemas renovables de
explotacion utiles en regiones de bosques himedos tropicales donde exista una demanda real de
proteina de origen animal de pécari de collar. Los estudios de campo muestran que esta especie
presenta partos a lo largo del afio, pudiendo ser considerada especie de cria no estacional en la
region Amazoénica (Gottdenker and Bodmer, 1998). Estudios experimentales demuestran que el
pécari de collar presenta una longitud de ciclo estral entre 22 y 28 dias (Mauget et al., 1997), un
periodo de receptividad sexual de 2 (Lochmiller et al., 1984) a 4 (Mauget et al., 1997) dias, una
longitud de gestacion de 145 dias (Sowls, 1997) y un tamafio de camada bajo entre 1.7 y 1.9 fetos
o recién nacidos (Lochmiller et al., 1984; Gottdenker and Bodmer, 1998; Mayor et al., 2004).

Es necesario profundizar en el conocimiento de la fisiologia reproductiva del pécari de collar con
la finalidad de establecer un sistema practico de manejo mas efectivo que repercuta en la
produccion de este suiforme. La citologia vaginal y los hallazgos de los genitales externos han
demostrado ser herramientas efectivas a la hora de determinar la fase de estro en el cerdo
domeéstico (Gordon, 1997). El uso de la citologia vaginal en el manejo de animales silvestres
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Abstract

Ultrasound imaging has been used to elucidate certain aspects of the reproductive biology of wild
or endangered species. However, to our knowledge, this tool has not been used for reproductive
monitoring of the collared peccary (Tayassu tajacu). In this study, real-time ultrasonography was
used in 16 collared peccary females to diagnose early pregnancy status and predict gestational age.
Based on the detection of an embryo, the earliest pregnancy diagnosis was made on Day 18 after
mating, with the mean time needed for diagnosis being 22 days. Overall accuracies on Days 22, 26
and 28 were 56, 93, and 100%, respectively. On Days 26 and 28, all pregnancy and non-pregnancy
diagnoses, respectively, were correct. The fetal measurements that best correlated with gestational
age were crown-rump-length (CRL) and the length and diameter of the thorax. CRL was considered
the most practical measurement because, contrary to thoracic fetometry, it could be determined when
the embryo was first detected. Our findings revealed real-time ultrasound scanning to be a very
accurate method for early pregnancy diagnosis and prediction of gestational age in the collared
peccary.
© 2004 Elsevier Inc. All rights reserved.
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INTRODUCTION

The collared peccary (Tayassu tajacu) is a
small artiodactyl that belongs to a separate
family within the Suiformes, the Dicotylidae.
This species is one of the most frequent hunted
species in Latin America (1). Limited
information about reproductive features of this
species exists in the literature. The gestation
period of the collared peccary is 144.7 days in
average (2). A litter size of 1.65 to 1.93
foetuses or newborn animals/pregnant female
in average has been reported (2,3,4). To our
knowledge no data have been published on
methods for pregnancy diagnosis in collared
- peccaries. Ultrasound imaging provides a
potential tool for the elucidation of certain
aspects of reproductive biology in wild or
endangered species, such as pregnancy
diagnosis (5). The usefulness of real-time
transabdominal ultrasonography as a tool for
pregnancy diagnosis in collared peccary
females in northeastern Amazon was
investigated.

MATERIALS AND METHODS

Twenty females were maintained in captivity
on an experimental farm at EMBRAPA-UFPA,
Belem do Para (Brasil), between June 2003 and
January 2004. Examination of external
genitalia features and vaginal smears were used
to monitor the estrous cycle. Females at the
estrus period were introduced to a single male.
Coitus was controlled by the observation of
sperm cells in vaginal smears. The day of first
coitus was assumed to be the first day of
pregnancy. After coitus detection, females were
isolated from males. Real-time
ultrasonographic  pregnancy testing was
conducted in a serial manner without sedation
every 2 days beginning at day 12 after coitus
using a scanner (Pie Medical) provided with a
5.0 MHz linear-array transducer.
Transabadominal scanning with the females on
lateral recumbency was performed at either the

left or right abdominal wall. After day 30 of
pregnancy, ultrasound scanning was performed
every 10 days. Confirmation of pregnancy was
based on recorded farrowings or abortions. A
diagnosis of nonpregnant was given only after
both sides had been found negative. All the
ultrasound exams and pregnancy diagnoses
were performed by the same operator.

RESULTS AND DISCUSSION

Coitus was confirmed on 14 out of the 20
experimental females. Uterine changes
associated with pregnancy were first detected
at 12 days after mating, when anechoic fluid
accumulated inside the embryonic membranes
(5.4 mm in diameter) within the uterus. The
embryo could be identified from day 18
onwards (22.4 + 2.2 days of pregnancy in
average). Between days 35 and 40 of
pregnancy, the contour of the embryo was
evident and it was possible to identify the
general fetal structures: head, neck, abdomen
and limbs. The fetal heartbeat was visible at
day 45-50 of pregnancy. The sensitivity
(correct detection of pregnancy) of the
ultrasonographic test was 75% on day 24 but
improved to 100% on day 26 of pregnancy
(n=9). The test specificity (correct detection of
nonpregnancy) was 100% at day 28 of
pregnancy (n=5). These results show that real-
time ultrasound scanning provides a very
accurate method for pregnancy diagnosis in the
collared peccary, enabling immediate decisions
on its reproductive management.
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vegetation cover and wildlife habitat. This almost balanced natural environment lured more wild animals leaving the eastern side. The
resulting increases in the wild animal population in the west has seen a marked rise in the CAMPFIRE revenue.

Through participatory land use planning exercise by the Biodiversity Conservation project (CIRAD) in the eastern side a game ranch,
game corridor and a Conservancy were identified and implemented. Through PRAs done it has been resolved that more game corridors
need to be opened to minimise the human — wildlife conflicts ( especially for elephants which are still found in the area) and conserve the
important botanical sites identified in the area. CIRAD has proposed a Communal Conservancy in the western side that is intended to
benefit ward 1, 2, and 11 residents. This proposal stems from the realisation of an almost stable ecosystem in this area as compared to
the depleted eastern side. With the recently gazetted Traditional Leader’s Act there is need for relevant stakeholders to do an awareness
campaign on the roles of the traditional leaders in the conservation of their local natural resources.
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Abstract:

INTRODUCTION

The collared peccary, Tayassu tajacu, is a pig-like artiodactyl that represents an important source of meat for local people in Amazon
regions (Robinson and Redford, 1991). The collared peccary female presents a gestation length between 141 and 151 days (Lochmiller
et al. 1984; Sowls, 1997) and a low litter size (1.65 to 1.93 foetuses; Nogueira-Filho et al., 1991; Sowls, 1997; Gottdenker and Bodmer,
1998, Mayor et al., 2004). Ultrasonic imaging is a potentially valuable non-invasive tool to study the events of pregnancy and conceptus
development in a wide range of wild or endangered species (Griffin and Ginther, 1991; Goritz et al., 1997). The objective of the present
study was to characterize embryo and foetal development for estimation of gestational age in most stages of pregnancy of the collared
peccary female in eastern Amazon.

MATERIALS AND METHODS

Ten females were maintained in captivity on an experimental farm at EMBRAPA-UFPA, Belem do Para (Brasil), between June 2003 and
January 2004. Embryo and foetal development was monitored by real-time ultrasonography in a serial manner without sedation every 2
days beginning at day 10 after coitus using a scanner (Pie Medical, Maastricht, Holand) provided with a 5.0 MHz linear-array transducer.
Transabadominal scanning with the females on lateral recumbency was performed at either the left or right abdominal wall. After Day 30
of pregnancy, ultrasound scanning was performed every 10 days. The duration of ultrasonographic exams was of 2 to 5 minutes per
female. All measurements were made at the longest cross-sectional diameter or length in mm. Embryo-foetal parameters monitored
included crown-rump-length (CRL), thoracic length (TL) and diameter (TD), skull length (SL) and biparietal diameter (BPD). Changes in
size of various foetal parts were compared to known gestational age over time. All the ultrasound exams and pregnancy diagnoses were
performed by the same operator.

Regression models were derived to estimate gestational age of the foetus from the biometric measures (Radcliffe et al., 2000; Place et
al., 2000). The relationships between estimated gestational age (EGA) and each of the ultrasonographic measurements (CRL, TL, TD,
SL and BPD) were plotted as linear regressions and expressed as straight-line equations using GraphPad Prism (GraphPad Software,
San Diego, CA, USA).

RESULTS AND DISCUSSION

Uterine changes associated with pregnancy were first detected at 12 days after mating, as an anechoic fluid accumulation into the lumen
of the uterine horn. The average diameter of the embryo vesicle at this stage was 5.4 mm. The embryo could be identified from day 18
onwards. On Day 20, the crown-rump length (CRL) and trunk diameter of the embryos measured 5.5 mm and 2.2 mm, respectively. On
Day 30, the CRL and trunk diameter of the embryos measured 14.3 mm and 2.37 mm, respectively. Between days 42 and 49, the first
signal of fetal ossification could be noticed. Foetal heartbeat was visible at Day 45-50 of pregnancy. The foetus in the first two months of
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pregnancy presented a constant tendency of growth lower than 1.5 mm per day. Between Days 60 and 90, the greatest foetal growth
occurred (2.0-3.0 mm per day).

CRL proved to be the most effective measurement, as it correlated well with gestational age [Estimated Gestational Age= -4.953 +
(0.2583 * CRL) + (0.00028 * CRL2), with a R? of 0.9923, P=0.0001)]. Our data indicate that real-time ultrasound scanning provides a very
accurate method to monitor embryo and foetal development in the collared peccary. In wild animals, both introduced in captive breeding
programs or in wildlife, the ability to accurately estimate the date of parturition has practical applications. Management decisions can be
made on behalf of a pregnant female and her unbom offspring through the ability of prediction of the day of parturition. Crown-rump-
length measurement can be used to accurately predict gestational age from about Day 20 of pregnancy to term, providing useful
information to managers of both wild and captive collared peccaries.
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conservation centrée sur les communautés villageoises

Résumé :

Situé sur la frontiére entre le Gabon et le Cameroun, dans un corridor d'un grand intérét pour la conservation de la biodiversité de
I'ensemble du bassin du Congo (Afrique Centrale), le sanctuaire & gorilles de Mengamé joue un réle crucial dans l'initiative visant & faire
émerger un réseau transfrontalier daires protégées. Couvrant 115.000 ha, le sanctuaire & gorilles de Mengamé posséde un potentiel
faunique important qui contraste avec son appellation. En plus des gorilles (Gorilla gorilla gorilla) qui y sont fortement représentés, on y
rencontre des chimpanzés (Pan troglodytes troglodytes) et des éléphants. Trois espéces menacées de disparition et qui font I'objet
d'une protection intégrale au Cameroun. Une trentaine de villages borde la périphérie du sanctuaire. Face aux pressions et menaces de
leurs habitants sur les populations des grands singes (braconnage, destruction de I'habitat, déforestation, pression démographique,
pratiques agricoles...), le sanctuaire bénéficie d'une stratégie de conservation de I'aire protégée en général, des grands singes en
particulier qui est centrée sur les communautés villageoises. Initiative développée par le Jane Goodall Institute et qu'il a déja mis en
application & Tacare en Tanzanie. Cette approche se base sur I'établissement d'un lien entre une meilleure gestion des ressources
naturelles et I'élévation du niveau de vie des populations). Bien que le développement rural puisse étre en soi problématique pour la
conservation, I'lnstitut Jane Goodall pense que la survie des grands singes est probablement liée a la diversité des perspectives
économiques offertes aux populations de ces zones et a 'avénement d'une conservation plus centrée sur ces communautés rurales.
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Resumen

Veinte hembras de pécari de collar fueron mantenidas en cautividad en la granja experimental
EMBRAPA-UFPA, Belem do Para (Brasil), entre Junio de 2003 y Enero de 2004 para comparar
la precision del diagnéstico de gestacion mediante ecografia transabdominal, palpacion abdominal
y perfiles hormonales en el pécari de collar. Después de la confirmacion de la cépula, las hembras
fueron separadas dsl macho para realizar el diagndstico precoz mediante ecografia a tiempo real,
palpacién abdominal y perfil hormonal. El diagnéstico definitivo, basado en la visualizacién
ecografica del embrion, se realizé a un promedio de 22.4 & 2.1 dias de gestacion. Sin embargo, el
diagnoéstico de gestacion mas temprano realizado mediante ecografia fue realizado el dia 18. La
precision total de esta prueba diagnéstica fue del 100% a partir del dia 28 de gestacion. El
diagnéstico de gestacion por palpacion abdominal se realizé a un promedio de 54.4 + 8.6 dias de
gestacion, siendo el diagndstico de gestacion mas temprano a través de la palpacién abdominal el
dia 44. El feto en esta época generalmente es blando y de forma esférica, con una medida de unos
6 mm de diametro. El dia 60 de gestacion, la precision total del diagnostico de gestaciéon por
palpaciéon fue de 80%. En cuanto a las técnicas hormonales, el hecho de que los valores de
estrogenos de hembras no gestantes son menores a los que presentan las hembras gestantes, junto
con constantes valores elevados de progesterona, sugiere la aplicabilidad de los niveles séricos
hormonales como metodologia diagnostica de gestacion. No obstante, debido a que las
concentraciones de estrogenos no son significativamente elevadas hasta los 30 dias de gestacion,
ésta metodologia puede no ser precisa para el diagndstico precoz de gestacion. En este estudio se
muestra la efectividad de las técnicas de diagnostico de gestacion de la ecografia transabdominal y
la palpacion abdominal, y se sugiere la viabilidad de las técnicas hormonales como técnica
diagnostica de gestacion.

Introduccion’

El pécari de collar, Tayassu tajacu, representa una importante fuente de alimento para los
pobladores locales de la Amazonia (Robinson and Redford, 1991). Debido a la importancia del
pécari de collar en estas localizaciones, esta especie podria incluirse en programas de manejo de

cria de animales silvestres con la finalidad de abastecer la demanda local que existe en América
Latina.

Segun estudios llevados a cabo en Texas con animales mantenidos en cautividad, la longitud de la
gestacién del pécari de collar varia entre 141 y 151 dias (Lochmiller et al., 1984; Sowls; 1997).
Este artiodactilo presenta una tasa de ovulacion de 2 a 2.1, en base al recuento de cuerpos luteos
(Hellgren et al., 1995; Gottdenker and Bormer, 1998) y un tamafio de camada pequefio entre 1.7 y
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Summary

The present study examines anatomical and histological
characteristics of tubular genital organs and its relationships
with the reproductive state of 24 wild adult collared peccary
(Tayassu tajacu) females. The tunica mucosa of the uterine
tube presents a pseudostratified, intermittently ciliated
columnar epithelium. The epithelial secretory cells of pregnant
females and females in the luteal phase of the oestrous cycle
became taller than the ciliated cells and showed abundant
apical secretory blebs, whereas secretory cells of females in the
follicular phase showed abundant mucous secretory activity
(periodic acid-Schiff positive cells). The uterus is composed of
two narrow and convoluted uterine horns, separated by the
velum uteri, a small uterine body and a long and muscular
cervix. The endometrial lining of both uterine horns and body
is a monostratified, columnar ciliated epithelium. Pregnant
females and females in luteal phase showed a more developed
hyperplasia of the endometrial simple tubular glands than
females in the follicular phase. The cervix presents interdigi-
tated rows of mucosal prominences that project into the
lumen, structures similar to pulvini cervicali, occluding the
cervical canal. In pregnant females, the endocervical canal was
filled by a viscous cervical secretion. Females in follicular
phase presented a thicker vaginal epithelium than pregnant
females and females in luteal phase. The present study suggests
that the collared peccary female showed different histological
features of the uterine tubes, uterus and vagina in accordance
with the reproductive state of the females.

Introduction

Humans in north-eastern Amazon depend on mammals for
protein input to their nutrition, and also for cash income
(Lahm, 1993; Redford, 1993). The collared peccary (Tayassu
tajacu) is one of the most frequent hunted species in Latin
America (Robinson and Redford, 1991). Captive breeding of
wild species could play an interesting role in reducing the
effects of intensive hunting in areas where this activity is no
longer sustainable (Jori et al., 1998). Taking into account that
gregarious and highly productive species are generally the most
appropriate for captive breeding programmes (Newing, 2001),
the collared peccary, already intensively hunted in the forest of
the north-eastern Amazon, could be a candidate for more
rational management. However, an understanding of the
reproductive features of the collared peccary is essential for
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effective management of the species, and limited information is
available in the literature.

The collared peccary is a small artiodactyl that belongs to a
separate family within the Suiformes, the Dicotylidae. This
family includes two genera and three existent species of
peccaries. These are the collared peccary (7. tajacu), the
white-lipped peccary (7. pecari), and the Chacoan peccary
(Catagonus wagneri). Compared with its counterparts, the
collared peccary is extremely widespread in the American
continent. The concurrent habitats of this ungulate ranges
from Mexico to northern Argentina. The external morphology
of the collared peccary (Fig. 1) is similar to that of the
common pig but with a lower body weight, 14-30 kg (Nowak
and Paradiso, 1983).

Field and experimental studies have shown that female
peccaries are capable of producing young all around year in
different locations: Texas (Low, 1970; Sowls, 1984), French
Guyana (Henry and Dubost, 1990), different areas of Brazil
(Nogueira-Filho and Lavorenti, 1997; Da Silva et al., 2002)
and north-eastern Peruvian Amazon (Gottdenker and Bod-
mer, 1998). A peak in birth seems to occur in late spring—early
summer in Texas (Low, 1970; Sowls, 1997), but Hellgren et al.
(1985) suggested that females under good nutritional condi-
tions could override periods of lactational and seasonal
anoestrus. In fact, the peccary females in the wild are
considered to be aseasonally polyoestrous in the Peruvian
Amazon (Gottdenker and Bodmer, 1998), a location with no
pronounced wet and dry seasons (Bodmer, 1989), such as that
occurs in captivity in the Brazilian Amazon (Da Silva et al.,
2002). Sowls (1997) reported that the gestation period of the
collared peccary varied between 141 and 151 days and
averaged 144.7 days. This artiodactyl presents an ovulation
rate of 2.01-2.13 ovulated follicles/ovulating female, based on
counting of corpora lutea (Hellgren et al., 1995; Gottdenker
and Bodmer, 1998). The low litter size of the collared peccary,
between 1.65 and 1.93 foetuses or newborn animals/pregnant
female in average (Nogueira-Filho and Lavorenti, 1997; Sowls,
1997; Gottdenker and Bodmer, 1998), when compared with
the domestic pig, indicates that differences in the features of
the genital tract, mainly uterine horns, may exist in this species.
The reproductive biology of the collared peccary inhabiting the
Amazon regions is poorly known (Gottdenker and Bodmer,
1998) and few data exist on the anatomy and histology of the
female genital tract. The present report describes macroscopic
and microscopic features of the female genital organs of the
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Suidae.

Mammals from Amazon region are an important source of animal protein and cash
income for rainforest populations (Lahm, 1993; Redford, 1993). Therefore, many
species, particularly those with a high commercial value, are becoming locally or even
widely extinct through over-hunting (Emmons, 1990; Redford and Robinson, 1991).
Captive breeding programs can be considered an effective system to exploit these
renewable natural resources in tropical forests, where a substantial demand of wildlife

products exists.

The collared peccary (Tayassu tajacu) represents an important source of meat for local
people in the Amazon region (Redford and Robinson, 1991) and is considered an
interesting speciés for captive breeding programs. Nevertheless, the reproductive
biology of the collared peccary inhabiting the Amazon region is poorly known
(Gottdenker and Bodmer, 1998). Such knowledge is essential to establish accurate
management practices for future commercial exploitation. The objective of the present

study was to examine the reproductive biology of captive females of collared peccary in



Amazon region: gestation length, foetal sex ratio, litter size, productivity, first
parturition and conception, first post partum oestrus, inter-birth intervals and births per

female and year.

Fifty-three reproductive cycles of 21 collared peccary females were studied between
September 1999 and December 2003 in an experimental farm of collared peccary in
Belém, Para, Brazil. All reproductive groups were formed by a 1:3 male to female rate
ratio, individually raised in paddocks of 3x12m. All animals were maintained under
natural lighting conditions. Paddocks temperatures ranged from 22° to 32° C. The

caloric and protein supply per animal and per day were 2500 kcal and 14%,

respectively. Water was always available.

Parturitions occurred throughout the year. The mean duration of the gestation was 138.3
+ 5.3 days, ranking 127-147 (n=12). The evidence of mating was confirmed through the
visualization of spermatozoids by colpocitology, and ultrasonography was used in order
to diagnose pregnancy. The average litter size was 1.82 + 0.42, ranking 1-3 (n=53).
Collared peccary females had a newborn sex ratio of 48.2% males and 51.8% females,
which not differ significantly from a 1:1 sex ratio (n=110). The mean weight of

newborn male was not significantly greater than that of female (859 g vs. 769 g; P>0.1

Anova - Less square means).

The mean age of first parturition was 595.2 + 239.9 days (n=10). Nevertheless, earliest
first parturition occurred at 381 days of age. Considering a gestation length of 138 days,
the mean age of first fertilization was 453.2 + 239.9 days (n=10) and the earliest

estimated first fertilization was 239 days.

Based on the presence of mating, the first post-partum oestrus was observed at 8.6 + 2.4

days, ranking 5-14 (n=18). The estimated parturition-conception interval for 43



observations was 39.3 & 55.5 days. When excluding two intervals greater than 80 days,
conception took place in 18.74 + 19.59 days after partum, ranking 5-77 days (n=41).
The fertilization rate of the post-partum oestrus was 60.5% (n=41).The mean inter-birth
interval was 179.2 = 55.6 days (n=43). When excluding two intervals greater than 200
days, the mean decreased to 155.2 £ 15.0 days (n=41). Mean production was 2.35 +
0.43 litters per female and year, raking 1.86;2.57 litters (n=41). Taking into account the
prolificacy and the number of births per female and year, the production of newborns

per female and year was 4.6 + 1.1 (ranking 3.38 - 5.95).

This study suggests that collared peccary females raised in captivity present good
reproductive parameters. Captive breeding programs of collared peccary for exploitation

in Amazon.region should be considered.

The present study was financed by the European Commission INCO-DEV/ICA4-CT-
2001-10045, PECARI project); the National Council for Scientific and Technological
Development (CNPq, TAYATAIJA project) and the Para State Fund for Science and
Technology (Funtec-Sectam) and EMBRAPA/CPATU-PA/PPGT.
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ANNEXE 2 - WP2 SCIENTIFIC REPORT

Third progress report of PECARI project
Scientific report of WP2

(Developing efficient diets from locally available food resources)
November 2004

Task I: concentrate on develop efficient diets from locally available feed resources for CP
in captivity is subdivided in 4 WP. WP2 analyze an aspect of intensive captive breeding of
CP: nutritional management.

WP2 Developing efficient diets from Ilocally available food
resources

CP has the ability to handle a large amount of roughage in its diet. Such a characteristic
represents an attracting asset since the species could utilize by-products of human food and
coarse products of the farm with little current outlet so far. A crucial keystone is the
knowledge of the relative values of non-conventional foodstuffs that have not been
investigated at all. The traditional way to obtain information on digestibility of feed for
animals is through an in-vivo nutrient digestibility experiment. However, this method is
costly and laborious. In reason of that, one task of this study was to improve pre-existent
regression equations obtained by comparing in vivo and in vitro (using cow rumen
inoculum) digestibility results of seven standard feeds for CP. After that, we used these
equations to estimate in vivo digestibility of 13 conventional and non-conventional locally
available feed resources. With these data, voluntary intake and nutritional requirements for
CP we established four experimental diets, two for reproduction animals and two for
growing individuals, that are being tested to evaluate zootechnical parameters, as growth
and feed consumption rates.

WP 2.1. Chemical analysis of the nutrient composition of mnon-traditional
foodstuffs

D 2.1 Report on the nutritional content of locally available foodstuffs for CP

Description of the work:

CR3 and CRS5 identified several products potentially useful for feeding CP. Samples from
these food resources were collected for nutrient composition analysis. The samples were air
dried at 60°C and ground in a Wiley mill through 1-mm screen. Dry matter, ashes and
organic matter, acid detergent fiber, neutral detergent fiber, and crude protein were
determined by proximate analysis. Gross energy was determined with a Parr adiabatic
bomb calorimeter. The results of these analyses it is showed in Table 1.




Table 1: Proximate composition in dry matter basis of 20 ingredients of traditional and non-
traditional foodstuffs.

Foodstuffs Organic | Crude | Energy | FDA | FDN | Ash

Matter | Protein |(kcal/g)| (%) | (%) | (%0)
(%) (%)

Cassava 97.4 2.7 42 46 | 52 | 26

Cassava’s 87.6 28.2 4.6 538 | 613 | 124

leafs hay

Cassava hulls 81.9 8.7 3.8 4.0 9.0 | 18.1

Cassava by-| 983 2.7 97 - - 1.7

product meal

Passion fruit| 91.6 6.5 41 - - 84

hulls

Cocoa meal 90.0 16.9 34 - - 10.0

Papaya tree 85.1 14.5 4.0 - - 14.9

Banana 95.0 4.0 4.1 - - 5.0

Banana tree 91.2 7.6 43 - - 3.7

Pineapple 95.2 6.5 34 - - 4.7

hulls

Jenipapo 96.2 47 4.5 - - 3.8

(Genipa

americanaq)

Jack fruit 96.2 8.4 42 - - 7.0

Pumpkin 89.3 20.0 49 31.1 | 28.6 | 10.2

Cormn 95.6 10.9 438 63 | 233 | 44

Elephant 90.2 9.1 - 39.0 | 735 | 938

grass

Palm oil meal 96.3 15.6 5.1 421 | 646 | 3.7

Soybean meal | 93.0 51.0 42 54 | 82 | 47

Wheat meal 94.5 16.9 44 12.1 | 411 | 55

Fish meal 79.1 66.6 42 - - 20.8

Blood meal 96.7 78.4 3.1 - - 33




WP 2.2. Determination of food preference order and voluntary intake

D 2.2. Publication on food preference in captive CP (the manuscript send to be published
resulted from this WP it is showed in the Annex WP2B of this report)

Description of the work:

Among the foodstuffs analyzed in the WP2.1, 20 disposable in CR3 were selected and
individually supplied together with a standard food (corn grain) through a double choice
test in order to establish the voluntary consumption and determine preference order. In this
study we used six pen-raised adult collared peccaries and six metabolism chambers. The
voluntary consumption of each experimental foodstuff it is showed in Figure 1.

Voluntary consumption in dry matter basis (% of body mass’
0
|

Figure 1. Average voluntary consumes in dry matter basis as % of body mass of 20
foodstuffs by collared peccary in captivity.



WP 2.3. Determination of nutrient digestibility of conventional and non-conventional foodstuffs
used by CP

D 2.3. Report on the digestibility of locally available foodstuffs for CP (the manuscript
resulted from this WP it is showed in the Annex WP2B of this report).

Description of the work:

Bibliography concerning the digestion of CP is controversial. Several authors have pointed out its ability to
digest fiber. This WP determined the in vivo nutrient digestibility of six feed standards for CP. For those tests,
six pen-raised adult CP and six metabolic chambers were used. Each trial test lasted 15 days: 10 days for
adjustment to experimental foodstuff and 5 days for fecal collection. During the adjustment-period the
experimental diets were available ad libitum except for three days before and during the collection when feed
was provided about 90% of the previous minimum consume. The water was available ad libitum, and the
same caregiver feed with fresh food and collected the total amount of faeces twice a day at 0600 h and 1800

h. The faeces were weighed and frozen in plastic bags for later analysis. The average digestibility coefficients
of major nutrients are showed in Table 2.



Table 2. Apparent nutrient digestibility coefficients (SE) of collared peccaries fed with conventional and non-
conventional foodstuffs.

Foodstuff Digestibility Digestibility
Coefficients of | Coefficients of
Crude Protein (%) | Crude Energy

(%)

Cassava 28.2 (5.06) 88.9 (2.12)

Comn (triturate | 79.1 (2.03) 82.6 (4.83)

grain

Palm o1l meal 51.2(11.01) 68.0 (6.96)

Wheat meal 68.0 (6.57) 59.3 (7.70)

Pumpkin 42.9 (16.8) 443 (17.7)

Cassava hay 62.3 (364) 324 (33.3)

Elephant grass | 26.5 (32.4) 35.8 (29.0)

Com (entire | 75.2 (3.30) 80.4 (3.45)

grain)

Experimental 80.4 (3.40) 79.7 (2.56)

Growth Diet 1

Experimental 78.4 (2.80) 76.7 (3.56)

Growth Diet 2

Experimental 81.3 (2.40) 78.6 3.67)

reproduction

diet 1

Experimental 80.4 (3.60) 76.7 (2.43)

reproduction

diet 2




Pre-existent regression equations to compare in vivo and in vitro digestibility of standard foodstuffs using
cow rumen inoculum were improved. The equations obtained with the data obtained in this study were: in
vivo digestible protein (y) = 0.97 in vitro digestible protein (x) +0.98452, R2 = 0.9843 and in vivo digestible
energy (y) = 1.6434 in vitro digestible energy (x)- 2.6342, R2 = 0.9289

The determined values of in-vitro digestibility, using cow rumen inoculum, of dry matter, organic matter,
crude protein and crude energy of 13 conventional and non-conventional locally available feed resources are

showed in Table 4.

Table 4: In-vitro digestibility coefficients, using cow rumen inoculum crude protein and crude energy of
conventional and non-conventional locally available foodstuffs.

Foodstuffs CP CE
(%) (kcal/g)

Cassava by-product meal 2.71 975
Opuntia 553 3.78
Banana 3.99 413
Passion fruit hulls 6.51 413
Andu leafs 18.07 532
Cocoa meal 16.37 338
Papaya tree 14.49 3.96
Jenipapo (Genipa 478 452
americana)
Cassava hulls 8.72 343
Pineapple hulls 6.53 343
Banana tree 7.62 426
Soybean meal 51.00 474
Jack fruit 845 425

The estimate in vivo digestibility predicted by the regression equations of these conventional and non-
conventional locally available foodstuffs are showed in the Table 5.



Table 5: Estimate levels of digestible protein (DP) and digestible energy (DE) predicted by regression
equations of 13 foodstuffs.

Foodstuffs DP (%) DE
(kcal/g)
Cassava by-product meal 1.58 8 08
Opuntia 3.74 247
Banana 2.56 2.64
Passion fruit hulls 4.49 2.78
Andu leafs i s
Cocoa meal 12.03 058
Papaya tree 10.59 2.08
Jenipapo (Genipa americana) 316 3436
Cassava hulls 6.18 1.58
Pineapple hulls 4.50 327
Banana tree 534 1.41
Soybean meal 38.52 3.99
Jack fruit 598 3.02
Actions during 2004

During this year we replied again the digestibility trials with cassava hay and elephant grass that resulted in
lowest standard deviations. Also we determined the in-vivo digestibility coefficients for the four experimental
diets (described on the following WP2.4 section). By means of that, it was possible to estimate the peccaries
in vivo nutrient digestibility through the regression analysis, and the equations showed R” coefficients higher
to that ones obtained by Strey and Brown (1989). This was one of the original objectives of this work.



WP 24. Evaluation of the animal response to the experimental diets

D 2.4. Recommendations for CP diets made of locally available foodstuffs

Description of the work:

Based on the data obtained in this study (WP 2.1, 2.2, and 2.3) and nutritional requirements
for CP we established four experimental diets, two for reproduction animals and two for
growing individuals, for CP in captivity (Table 6) with conventional and non-conventional
foodstuffs. We formulated different diets in reason of foodstuffs’ seasonal disposition.
These diets are being evaluated in semi-intensive conditions in CR3, in terms of the animal
production obtained throughout two years. Data are being recorded on the number of young
weaned per female, food consumed, growth rate, and alimentary conversion rate. This will
provide the financial inputs of captive breeding of CP.



Table 6: Percentile composition of the experimental diets.

Experimental Experimental Experimental Experimental

Reproduction Diet 1 | Reproduction Diet 2 | Growth Diet 1 Growth Diet 2

Ingredient % Rate/kg % Rate/kg %  Rate/kg % Rate/kg
(Euro) (Euro) (Euro) (Euro)

Cottonseed meal 16 0.08 .
Wheat meal 5 0.06
Bicalcium 03 0.17 4.5 0.17 4.5 0.17 4.6 0.17
phosphate
Cassava root 33 0.02 25.0 0.02 30.0 0.02
Cassava’s leafs 8.7 0.01 15 0.01
hay
Com 14.2 0.10
Cassava hulls 7 0.02
Soybean meal 10 0.08 272 0.27 32.6 027 26.4 0.27
Pineapple hulls 350 0.005
Cocoa meal 5.0 0.02
Jack fruit 21.6 0.01
Pumpkin 18.5 0.03 26.6 0.03
Calcium carbonate 0.6 0.06 04 0.06 0.4 0.06
Palm oil meal 10 0.05 7.3 0.05
Mineral and 0.1 0.25 0.1 0.25 0.1 0.6 0.1 0.6
Vitamin
supplement
Salt 0.5 0.03 0.3 0.03 0.3 0.03 0.3 03
Vegetable oil 2 0.05
Total 100 0.06 100 0.09 100 0.11 100 0.09
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Problems

During this year after we resolved some of the behavioral problems detected in the last year
we obtained a total of only 16 young that were weaned from the three experimental paddocks.
In the higher density paddock we obtained only 4 young while in the intermediary and lowest
density we obtained 6 young in each one.

There was no statistical difference on average daily consume of the reproduction diets in all
experimental paddocks that was 630 g (+ 87g). This data resulted in foodstuffs expenses of
28.75 EUROS per young weaned in intermediary and lowest density paddocks and 57.50
EUROS per young weaned in highest density paddock. This expenses were very high in
reason of the low reproduction rates (0.65 weaned young/ female and year) that were below
the expected (at least 1.65 weaned young/ female and year). We are verifying the reasons of
this lower reproduction rates in order to obtain more reliable data on animal production costs.

Now we are testing the Experimental Growth Diets in order to determine the growth rate and
food intake/growth rate.

Plans for next vear:

We intend to continue the activities on evaluation of the animal response to the experimental

diets formulate and on food consume, number of young weaned per female, growth rate, and
alimentary conversion rate.

11
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Cooperation and Meeting between partners proceeded during 2004

Meeting of INCO project — Iquitos, Peru September 2004

Communication and paper concerning WP2

Presentation of the work: “Ensaios de digestibilidade in vivo e in vitro para caititus (Tayassu
tajacu)’ during the VI Congreso Internacional de Manejo de Fauna en la Amazonia y
Latinoamerica at Iquitos, Peru. (Annex WP2A).

The work “Developing efficient diets to collared peccary (Tayassu tajacu) from locally
available food resources” (Annex WP2B) was sent to the scientific editorial board of this
congress in order to evaluate it to publish as a book chapter of this congress proceedings.

Presentation of the work: “The commercial production of collared peccary (Zayassu tajacu):
an example of wildlife ranching from Bahia, Brazil” during the 6™ International Congress of

Wildlife Ranching, Paris, France.

This work was send to the scientific editorial board of this congress in order to evaluate it to
publish as a paper on Game Wildlife Science Journal.
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Annex WP2A

ENSAIOS DE DIGESTIBILIDADE IN VIVO E IN VITRO PARA CAITITUS
(Tayassu tajacu)

Sérgio Luiz Gama Nogueira-Filho', Alcester Mendes' e Dimas Oliveira Santos

1Departamen’co de Ciéncias Agrarias e Ambientais, Universidade Estadual de Santa Cruz,
Rod. Ilhéus Itabuna km 16, Ilhéus, Bahia, Brasil 45650-000
2 Universidade Estadual do Sudoeste da Bahia

Os caititus (Tayassu tajacu) tém potencial para digerir a fibra alimentar semelhante a de bovinos. Esta
caracteristica possibilita a utilizagio de subprodutos agricolas disponiveis na regido onde sua criagdo ¢
desenvolvida. Um ponto crucial, no entanto, ¢ o conhecimento do valor nutricional destes alimentos nio
convencionais. A forma tradicional de obter estes dados ¢ através da realizacdo de ensaios de digestibilidade in
vivo, que ¢ um método caro e demorado. Por este motivo, os objetivos deste trabalho foram quantificar os
nutrientes disponiveis aos caititus presentes em alimentos convencionais € nio convencionais através de
equacdes de regressdo obtidas a partir da comparagédo dos resultados da digestibilidade iz vivo e in vitro (usando
in6culo ruminal obtido de vaca fistulada) de cinco alimentos. Neste estudo, foram utilizados seis caititus adultos
e determinados os coeficientes de digestibilidade in vivo da matéria seca, matéria organica, proteina bruta e
energia bruta do milho, farelo de trigo, torta de dendé, mandioca e abdbora. Também foram estabelecidos os
coeficientes de digestibilidade in vifro destes mesmos alimentos. A partir destes dados foram estabelecidas
equacles de regressoes entre estas duas varidveis e através delas estimados os coeficientes de digestibilidade in
vivo dos nutrientes para caititus presentes em 13 alimentos disponiveis no sul da Bahia. Com os resultados
obtidos e com dados sobre as exigéncias nutricionais de caititus foram estabelecidas racdes nutricionalmente
balanceadas para crescimento e reprodugao.

" Este estudo foi realizado com auxilio financeiro obtido junto 4 Comunidade Européia (Projeto INCO-Pecari).
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Annex WP2B

DEVELOPING EFFICIENT DIETS TO COLLARED PECCARY (Tayassu tajacu)
FROM LOCALLY AVAILABLE FOOD RESOURCES

Sérgio Luiz Gama Nogueira-Filho', Dimas Oliveira Santos®, Alcester Mendes',

Selene Siqueira da Cunha Nogueira®

! Departamento de Ciéncias Agrarias e Ambientais
*Programa de Mestrado em Desenvolvimento Regional e Meio ambiente
> Departamento de Ciéncias Biolégicas
Universidade Estadual de Santa Cruz, Rod. Ilhéus Itabuna km 16, Ilhéus, Bahia, Brasil
45650-000 Tel.: +55 73 6805262, fax: +55 73 6805226, e-mail: slgnogue@uesc.br

This manuscript on food preference in captive CP and in-vivo/ in-vitro digestibility
coefficients for CP was presented during the 6™ Congreso de Manejo de Fauna in Amazonia y
Latinoamerica, Iquitos, Peru, and accepted to be published in the Congress Proceedings as a

book chapter.
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ABSTRACT

The collared peccary has the ability to handle a large amount of roughage in its diet. Such a characteristic
represents an attracting asset since the species could utilize by-products of human food and coarse products of
the farm with little current outlet so far. In order to obtain economic viability of collared peccary farming, this
study concentrated in the reduction of farming costs by the establishment of productive diets based on locally
available foodstuff resources. We identified 20 foodstuffs potentially useful for feeding collared peccary and its
specific nutritional content and digestibility coefficients were determined by chemical and in vivo digestibility
analysis, respectively. As well we determined the voluntary consumption of some of them, through a double
choice test in order to establish the voluntary consumption and determine preference order. In this study we used
six pen-raised adult collared peccaries and six metabolism chambers. With these data, voluntary intake and
nutritional requirements and digestibility for collared peccary we established four experimental diets, two for
reproduction animals and two for growing individuals.

1. Introduction

The collared peccary (ZTayassu tajacu), a pig-like mammal, ranges throughout the
whole American continent from New Mexico in the USA to northern Argentina, in habitats as
diverse as semi-arid deserts and tropical rainforests (Sowls 1997). In Neotropical areas, the
harvest of peccaries for meat and hides is widespread and overexploitation may become a
threat to their natural populations (Bodmer er al. 1994). Therefore, it is necessary to
experiment new methods to exploit these species sustainable to preventing depletion of the
resources. The captive breeding is an option that has not been explored sufficiently, despite
being repeatedly quoted in the literature (Sowls 1997). The experiences developed in Brazil
are mainly conducted in large outside enclosures and some of them are yielding good results
(Nogueira-Filho and Nogueira in press).

In the Amazon region, the collared peccary is largely a frugivore, feeding mainly on
the fruits of palms (Kiltie 1981, Bodmer 1989, Barreto ef al. 1997, Fragoso 1999).
Throughout its range a wide variety of roots, tubers, bulbs, and rhizomes contribute also to its
normal diet (Sowls 1997). In captivity this animal adapts easily to different kinds of food such
as cassava, cassava hulls, pumpkin, maize, sorghum silage, maize silage, sugar cane, and
compound pig diets (Nogueira-Filho & Nogueira in press).

Anatomically, this species has a fore-stomach with active fermentation (Langer 1979,
Carl & Brown 1983, Cavalcante-Filho et al. 1998), that has given rise to considerable
speculation regarding its ability to utilize roughage by transforming the dietary fibre to usable
short chain fatty acids (Sowls 1997).
According to Sowls (1984) the pH of the fore-stomach of the collared peccary that range from

5.7 to 6.1, it is suitable environment for the microbial bacteria capable of breaking down

16



cellulose. Carl & Brown (1983) found live protozoa in the fore-stomach of collared peccaries.
No studies have yet been done to reveal the importance of microbial protein synthesis to
collared peccary. Carl & Brown (1985), however, studying the protein requirements of this
species, suggested that the high digestibility for crude protein and the low protein
requirements supports the evidence that the collared peccary has a digestive physiology more

similar to that of ruminants than to that of
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Sumario Ejecutivo

El WP3, que viene realizandose en Iquitos/PERU, considera el siguiente objetivo:
Proporcionar esquemas sanitarios apropiados para la asistencia Veterinaria en el manejo
productivo del pecari de collar bajo crianza en cautividad en el Tropico.

Para lo cual se disefiaron procedimientos para el reconocimiento sanitario del pecari de
collar, se establecieron parametros referenciales bajo las condiciones de manejo en la
especie, a nivel de Bioquimica hepatica y renal; colectandose muestras de sangre periférica
(2.5 ml) y suero, de la vena safena, obteniéndose los siguientes resultados: Proteina total:
8.56 £0.01 g/dl, Albumina 4.4340.01 g/dl, Colesterol 94.42+0.25 mg/dl, Bilirrubina directa
0.16+0.0 mg/dl y 0.64+0.0 mg/dl total, Urea 81.13+0.24mg/d], Creatinina 2.31+0.01 mg/dl,
y Fosfatasa Alcalina 30.66+0.34UL/L.

La susceptibilidad a procesos parasitarios a nivel hematologico sobre el total de ejemplares
muestreados resulto negativa a las distintas técnicas de identificacion de la presencia de
hemoparasitos.

Se determino una prevalencia del 65% para Leptospirosis, reconociéndose los serovares
autumnales, bataviae, borinacana, icterohemorragica, tarasovi, bratislava, ballum S102, y
una nueva cepa denominada Varillal 010. Varillal 010 resulto en 87.5% de las muestras
positivas, las prevalencias de las asociaciones de las otras cepas registro 12.5%. En
referencia a los registros de la patologia basica del pecari de collar bajo cautividad, se
indica que la mortalidad en este periodo correspondié solo a un ejemplar juvenil, agredido
por sus congéneres a los pocos dias de nacido.



Objetivos y Aspectos estratégicos

Los Objetivos del WP3 estan enmarcados dentro de la evaluacion sanitaria del pecari de
collar, bajo manejo en cautiverio, con la finalidad de establecer recomendaciones sanitarias
relevantes en la cria intensiva de la especie.

Los aspectos estratégicos pasan por reconocimientos frecuentes del estado de la salud
individual y de la poblacion, asi como de la evaluacion de la casuistica de mortalidad del
pecari de collar.

En lo concemiente a las actividades realizadas por el WP3, en el periodo se logro la
participacion de otros Zoocriaderos instalados en la region Amazodnica del Perd, en los

estudios realizados lo que enriquecié la informacion generada.

Zoocriadero

Region | Ubicacion Tipo de Poblacion
Zoocriadero total

Biodiversidad Loreto |Carretera Iquitos — Nauta, Km. 23. Comercial 50
Amazdnica (BIOAM) Zona Reservada Allpahuayo - Mishana
Comunidad San Loreto |Rio Marafion, margen izquierda. Familiar 2
Francisco
San Juan. Ucayali | Carretera Federico Basadre, Km. 13 Comercial 62
Fundacion Backus
Parque Natural de Ucayali |Carretera Federico Basadre, Km. 3 Recreativo 12
Pucallpa
Club Divina Montafia Ucayali |Carretera Federico Basadre, Km. 11,5 Recreativo 11
Resort
Zoocriadero de la Junin | Comunidad Nativa de San Rafael Familiar 9
Comunidad Nativa San
Rafael
Zoocriadero de la Junin |Comunidad Nativa Huascayacu Familiar 8
Comunidad Nativa
Huascayacu

Se continuo asistiendo al Zoocriadero BIOAM en el mantenimiento optimo de sus
ejemplares a fin de garantizar el area de estudio, lograndose la participacion activa del
criador particular, toda vez que se evidencia mejoras en los niveles de produccion y
condiciones sanitarias de su plantel. Los mismos que vienen siendo puestos a disposicion
de los estudios que se tiene programado.



Resultados Cientificos v Técnicos

Objetivos considerados para el presente periodo:
Monitoreos de la Salud

e Evaluacion de Ivermectina al 1% y Doramectina al 1% en el control antiparasitario

e Evaluacion y seguimiento clinico de ejemplares enfermos y establecer una
casuistica de mortalidad.

e Prevalencias de anticuerpos contra Leptospira en Pecari de Collar

e Perfil Bioquimica hepatico y renal

e Capacitacion de un profesional en Brasil y recopilacion de informacion

e Tercer Meeting INCO-PECARI

Durante el presente periodo se implementaron los siguientes estudios:
Perfil Bioquimica hepatico y renal del Pecari de collar en la Amazonia Peruana

Con la finalidad de conocer el estado sanitario de la cria en cautiverio del sajino o pecari de
collar (Tayassu tajacu), se realizaron monitoreos serologicos bioquimicos para conocer
parametros la funcion hepatica y renal en el sajino (Tayassu tajacu), importantes para
evaluar la salud animal en esta especie.

Se colecto muestras de sangre periférica (2.5 ml) y suero, de la vena safena, en 30
ejemplares del Zoocriadero BIOAM(Loreto). Los valores séricos fueron: Proteina total:
8.56 £0.01 g/dl, Albumina 4.43+0.01 g/dl, Colesterol 94.424+0.25 mg/dl, Bilirrubina directa
0.16+0.0 mg/dl y 0.64+0.0 mg/dl total, Urea 81.13+0.24mg/dl, Creatinina 2.31+0.01 mg/dl,
y Fosfatasa Alcalina 30.66+0.34UI/L. No se reconocieron diferencias estadisticas
significativas entre machos y hembras en cuanto a sus valores de bioquimica sanguinea.
Los resultados obtenidos, guardan relacion con reportes de la misma especie realizados por
otros autores, siendo en algunas variables distintos:

Proteinas Totales: Los valores hallados fueron mayores a lo reportado por el International
Species Information System (ISIS) (1999) 7.3 g/dl de promedio, con valores minimos y
maximos de 5.8 y 8.9 g/dl respectivamente; y ligeramente superiores a lo obtenido por
Wallach et al. (1971) que indica un promedio de 8.0 g/dl para esta especie. Merck y Co
(2000) reportan valores similares al cerdo domestico ( 8.3 g/dl).

Albumina: Los valores obtenidos resultaron mayores a lo reportado por el ISIS(1999) 3.9
g/dl de promedio, con valores minimos y maximos de 3.1 y 4.7 g/dl respectivamente; y
superiores a lo obtenido por Wallach ez al. (1971) que indica un promedio de 3.4 g/dl para

esta especie. Merck y Co (2000) reporta valores ligeramente inferiores (4.0 g/dl) en el cerdo
doméstico.

Bilirrubina: Los valores de bilirrubina directa hallados fueron superiores a lo reportado
por ISIS, (1999) 0.0 mg/dl; asimismo, valores de bilirrubina total coinciden con lo



obtenidos por Wallach et al., (1971): 0.0 — 0.9 mg/dl; siendo mayor a lo reportado por ISIS
(1999) 0.2 mg/dl de promedio, con valores minimos y maximos de 0.0 y 0.5 mg/dl
respectivamente para la especie. Por otra parte, los valores encontrados para bilirrubina
total, son ligeramente superiores a lo reportado por Merck y Co, (2000) 0.5 mg/dl en el
cerdo doméstico.

Colesterol: Los valores hallados coinciden a lo reportado por ISIS (1999) 100.6 mg/dl de
promedio, con valores minimos y maximos de 52.8 y 165.3 mg/dl respectivamente;
asimismo, son ligeramente menores a lo reportado por Wallach ez al. (1971) 120 mg/dl para
la especie. Por otro lado, los valores encontrados fueron similares a lo reportado por Merck
y Co (2000) 81.4 — 134.1 mg/dl en el cerdo doméstico.

Alanino Amino Transferasa (ALT): Los valores hallados coinciden con los reportados

por ISIS(1999) 32 UIL de promedio, con valores minimos y maximos de 5 y 68 UI/L
respectivamente.

Aspartato Amino Transferasa (AST): Los valores hallados son menores a los reportados
por ISIS(1999) 38 UI/L de promedio, con valores minimos y maximos de 18 y 82 UI/L
respectivamente.

Fosfatasa Alcalina (PA): Los valores hallados fueron menores a lo reportado por
ISIS(1999) 61 UI/L de promedio, con valores minimos y maximos de 11 y 339 UI/L
respectivamente; asimismo, coinciden a lo obtenido por Wallach ez al. (1971) 30 — 54 UI/L
para la especie. Por otro lado, los valores encontrados fueron menores a lo reportado por
Mercky Co (2000) 41 — 176 UI/L en el cerdo doméstico.

Urea: Los valores hallados fueron mayores a los reportados por ISIS (1999) 30.1 mg/dl,
con valores minimos y maximos de 10.8 y 43.0 mg/dl respectivamente; asimismo, fueron
superiores a lo obtenido por Wallach efal. (1971) 23.0 —37.0 mg/dl para la especie.

Creatinina: Los valores hallados fueron ligeramente superiores a los reportados por ISIS
(1999) 1.6 mg/dl de promedio, con valores minimos y maximos de 1.2 y 2.0 mg/dl
respectivamente para la especie. Por otra parte, los valores encontrados fueron similares a
lo reportado por Merck y Co (2000) 0.8 — 2.3 mg/dl en el cerdo doméstico.

Las diferencias existentes en algunos de los parametros bioquimicos obtenidos en el
presente estudio y los reportados por otros autores, se pueden deber a factores ambientales
en cada estudio (altitud, clima, etc.), edad de los ejemplares, tipo de crianza (extensiva e
intensiva) y tipo de alimentacién. Por lo que pueden ser considerados como patrones
referenciales de la especie en condiciones de manejo de crianza intensiva en la Amazonia
Peruana.

Prevalencia de anticuerpos contra Lepfospira en Pecari de Collar.

Se 1dentifico la presencia de anticuerpos contra Lepfospira spp en ejemplares
aparentemente sanos y sin sintomatologia clinica (98), provenientes de diferentes
zoocriaderos ubicados en la Amazonia Peruana.



Zoocriadero Region | Poblacion analizada
Biodiversidad Amazonica (BIOAM) Loreto 27
Comunidad San Francisco Loreto 2
San Juan. Fundacion Backus Ucayali 52
Parque Natural de Pucallpa Ucayali 6
Club Divina Montafia Resort Ucayali 11

Se utilizo una bateria compuesta por 24 cepas comrespondientes a 22 serovares de
Leptospira spp. Las pruebas de eleccion fueron la de Aglutinacién Microscopica (MAT),y
la prueba gold standard de referencia internacional para la confirmacion serologica de una
infeccion reciente y pasada de Leptospirosis. Los analisis serologicos fueron realizados en
el Laboratorio de Enfermedades de Transmision Sexual y Leptospiras del Instituto
Nacional de Salud (INS) en la ciudad de Lima.

Especie Serovar
L. interrogans Australis
L. interrogans Bratislava
L. interrogans Autumnales
L. interrogans Bataviae
L. interrogans Canicola
L. interrogans Canicola(cepa Ruebush)
L. interrogans Djasiman
L. interrogans Grippotyphosa
L. interrogans Copenhageni
L. interrogans Icterohaemorrhagiae
L. interrogans Pomona
L. interrogans Pyrogenes
L. interrogans Hardjo
L. interrogans Wolffi
L. borgepetersenii Javanica
L. borgepetersenii Tarassovi
L. borgepetersenii Ballum
L. borgepetersenii Ballum(cepa S102)
L. weilli Celledoni
L. kischneri Cynopteri
L. santarosai Borincana
L. santarosai Georgia
L. santarosai Alexi

Se colectaron muestras de sangre periférica (2.5 ml) y suero, de la vena safena, de animales

no anestesiados.

El 65% de ejemplares resulto positivo a Leptospirosis, reconociéndose prevalencia de los
serovares Autumnales (1.6%), Borinacana(1.6%), Ballum S102(1.6%), y una nueva cepa
denominada Varillal 010(50%). Las asociaciones entre cepas significo el 45.2%, donde las

asociaciones de

Varillal 010 con una o mas

cepas (Bratislava, Autumnalis,




Icterohaemorrhagiae, Borincana, Copenhageni, Tarassovi, Ballum S102, Bataviae,
Cynopteri, Djasiman, Georgia, Canicola e Canicola cepa Ruebush, Australis,
Grippotyphosa) represento el 37.5%, mientras que asociaciones de Australis y Pyrogenes
(1.5%); Bratislava y otras (Australis, Djasiman, Grippotyphosa, Autumnales,
Icterohaemorrhagiae, Copenhageni represento el 6.2%.

Frecuencia de presentacion de serovares por zoocriadero

" o s o o 1 =P I 0 5 P 5
varillal 010 l_‘ ; 1

tarassovi

pyrogenes

T

georgia

| OBIOAM

[ San Francisco
OSan Juan
OParque Natural
Divina Montara

icterohaemorrhagie

copenhageni

—
=

borincana

grippotyphosa
djasiman

serovar

cynopteri

canicola Hond Utrecht IV

canicola Ruebush

bataviae
ballum S102

‘aa @ @ i

d

e

Ia— = —'

=

bratislava

autumnalis

australis

o -
—
o
N
o
[5]
o
a
o
[0))
o

animales positivos

No se encontrd asociacion significativa entre la presentacion de anticuerpos y las variables
edad y sexo.

Los resultados de la investigacién seroldgica indican que existe una alta presencia de
anticuerpos contra Lepfospira sp. en sajinos criados en cautiverio en la region Amazdnica.
De 98 animales muestreados, 64 (65%) presentaron anticuerpos a titulos positivos contra 15
serovariedades pertenecientes a 5 especies patdgenas de Leptospira: L. interrogans, L.



weilli, L. borgepetersenii, L. kischneri y L. santarosai, y una serovariedad de clasificacion
indeterminada.

Los zoocriaderos ubicados en la region Loreto, alcanzaron una prevalencia del 100%.Se
establecio entonces que el pecari de collar, es un reservorio potencial de Leptospirosis en la
Amazonia Peruana, sugiriéndose por los altos niveles de anticuerpos detectados en sajinos
sin evidencia de enfermedad que esta especie actia como hospedero de mantenimiento a
mas de un serovar de Lepfospira spp .

La elevada prevalencia de anticuerpos (65%), asi como la presencia de serovariedades
patogenas de Leptospira en sajinos sin signos clinicos de Leptospirosis indicaria infeccion
leptospiral enzooética, causada por serovares adaptados. A fin de definir el papel de esta
especie como reservorio de enfermedad, debe comprobarse la excrecion de espiroquetas en
la orina. Las fuentes de infeccion, signos clinicos asociados y la duracion de la inmunidad
en animales infectados deben ser determinadas.

Presencia y Caracterizacion de Hemoparasitos en Pecari de Collar bajo manejo en
cautividad en la Amazonia Peruana.

Con la finalidad de identificar y caracterizar la presencia de hemoparasitos en experiencias
de cria del pecari de collar en cautiverio, asi como el cuantificar el grado de parasitemia, se
realizaron monitoreos hematologicos en ejemplares de distintas poblaciones de
Zoocriaderos y crianzas familiares en la amazonia peruana, donde se colectaron entre 2-3
ml de sangre periférica de la vena safena, en ejemplares sin anestesia.

Zoocriadero Region | Poblacion analizada
Biodiversidad Amazonica (BIOAM) Loreto 27
San Juan. Fundacién Backus Ucayali 8
zoocriadero de la Comunidad Nativa San Rafael Junin 7
zoocriadero de la Comunidad Nativa Huascayacu | Junin 8

Las técnicas para la identificacion de hemoparasitos utilizadas fueron:

e Frotis sanguineo delgado: que permite identificar la presencia de hemoparasitos
intracelulares. Los frotis fueron fijados en metanol por 3 minutos, y coloreados con
Giemsa por 30 minutos. Se realizo observacion al microscopio(a 100x).

o Frotis sanguineo grueso o Gota gruesa: permite reconocer hemoparasitos
extracelulares, especificamente Plasmodium sp. Gotas de sangre son coloreadas con
Giemsa por 30 minutos, se observo al microscopio(a 100x).

o Método de Woo o del Hematocrito: técnica del microcapilar, se utilizo permite la
deteccion de protozoarios flagelados y microfilarias de nematodos. Se recurre al
tubo microcapilar heparinizado con sangre y centrifugado durante un minuto. El
plasma en portaobjeto fue observado al microscopio(a 40x), en la interfase del
plasma y el coagulo se busco las microfilarias y hemoflagelados.



El total de ejemplares muestreados resultaron negativos a las distintas técnicas de
identificacion de la presencia de hemoparasitos.

Monitoreo de la Mortalidad

Entre Diciembre del 2003 y Octubre del 2004, cada animal del Zoocriadero
BIOAM(Loreto), encontrado muerto fue recuperado para su posterior necropsia,
registrandose en una plantilla previamente elaborada, su edad, sexo, peso, fecha de muerte
y la historia clinica. Solo fue registrada una muerte dentro del grupo de las crias. La causa
de muerte fue agresion por sus congéneres, que lograron burlar el cerco del corral dias
después del nacimiento.

La Valoracién Cientifica y Técnica

Los datos ofrecidos en el presente informe, constituyen la realidad observada en un sistema
de cria intensiva en Pertl, en instalaciones consideradas rusticas, que aprovecha la cobertura
de bosque secundario para recrear ambientes o corrales ofrecidos a los animales, con
fuentes de agua que provienen de cursos naturales orientados a través de los distintos
corrales, recurriéndose a una alimentacion a base de frutos regionales, complementados con
insumos dedicados a la produccion animal local.

Los procedimientos y metodologias

El WP3, considera de importancia relevante la participacion de otros grupos de trabajo con
Pecari en cautividad (CR3, CR6, CR4), para enriquecer la informacion acerca de la
determinacion de la incidencia (ecto, hemo y endo) parasitaria de la especie en el tropico.

Del mismo modo y en funcién a un reconocimiento clinico regular de la poblacion se ha
establecido perfiles hematicos, bioquimicos y serologicos (anticuerpos virales y bacteriales)
de importancia econémica y social, para la especie bajo estas condiciones, proyectandose
ampliar el registro de perfiles virales de zoonosis y otros.

La casuistica de mortalidad registrada a la fecha por el WP3 estaria asociada mayormente al
manejo ofrecido, siendo las lesiones causadas por peleas y fugas las de mayor presencia.
Las mortalidades asociadas a practicas inadecuadas de alimentacion que permiti6é la
presentacion de cuerpos extrafios (fitobezoares), no se han repetido, en gran medida por las
restricciones al acceso de elementos no digeribles en sus instalaciones.



Lista de Productos/Deliverables

e Identificacion de las principales infecciones parasitarias y establecer su control

Este producto esta programado para ser concluido dentro de los primeros 24 meses de
iniciado el Proyecto, a la fecha se ha reconocido la presencia de parasitos de mayor
frecuencia en pecari cautivo bajo condiciones ofrecidas en sistemas de crianza en el
tropico peruano. En el enriquecimiento de este producto se tiene previsto la
identificacién de productos alternativos comerciales (antiparasitarios) (Mebendazole,
Praziquantel, Fenbendazol) y posiblemente recursos naturales con propiedades
antiparasitarias (Ficus insipida), que logren controlar las cargas parasitarias.

e [Establecer las principales causas de mortalidad del pecari en cautiverio

Este producto esta programado para ser desarrollado a lo largo de todo el proyecto y
entregado al término del estudio. Los registros a la fecha corresponden a la reducida
mortalidad en sistemas de cria intensiva en el Tropico peruano, se tiene previsto la
recuperacion de informacién via Base de Datos interactiva a ser utilizada por los
distintos participantes del Proyecto.

Planes de Uso vy Difusion

El reconocimiento temprano de condiciones sanitarias de riesgo inherentes a una
especie y la minimizacion de los mismos, contribuye a una cria eficiente y sostenible.

La identificacion de parametros fisiologicos clinicos (sangre, heces, bioquimica)
contribuye en la identificacion del estado clinico de los individuos de una poblacién, lo
que permitira el reconocimiento temprano de procesos patoldgicos infecciosos,
minimizando morbilidad y mortalidad.

Entre las potenciales aplicaciones directas generadas por el WP3, al final del proyecto,
consideramos la oferta de esquemas sanitarios recomendables para una asistencia
veterinaria que contribuya al manejo productivo de pecaries bajo cria intensiva en el
tropico y la identificacién de principales procesos asociados a mortalidad de esta
especie. Esto tendrd repercusiones a nivel de grupos orientados a la crianza y
comercializacion de productos y subproductos del pecari de collar, a nivel local y
regional; contribuyendo a alcanzar mejores niveles productivos.

Los mercados potenciales de los productos del WP3 se encuentran en los paises con
poblaciones disponibles del pecari de collar, asi como empresas interesadas en
implementar la cria intensiva con la intencién de asegurar una provision continua de
productos y subproductos que ofrece el pecari, como también profesionales en
veterinaria y ramas afines que dispondran de informacion sobre los parametros
fisiolégicos, tratamientos, controles y causas de mortalidad. Los mercados reales son
los actuales zoocriaderos dedicados a una crianza intensiva de la especie.



En referencia a la difusion de resultados, durante el periodo se participd con una
exposicion en el VI Congreso Intenacional de Manejo de Fauna Silvestre en
Latinoamérica. (Anexo)

Aspectos del Manejo de la Coordinacion

Las actividades programadas por el WP3, para el periodo en evaluacion, dependieron en
gran medida de la transferencia de recursos economicos programados inicialmente.
Estos recursos correspondientes al segundo periodo, originaron la reprogramacion del
presupuesto y el retrazo en la ejecucion de los estudios y actividades de mantenimiento

programadas desde Diciembre 2003, pero ejecutadas con limitaciones desde Marzo
2004.

Los estudios realizados sobre el perfil bioquimico hepatico y renal del pecari de collar
en la amazonia peruana y la prevalencia de anticuerpos contra Leptospira fueron
desarrollados con el apoyo de tesistas; asi mismo los estudios sobre presencia y

caracterizacion de hemoparasitos y el monitoreo de la mortalidad son realizados por los
miembros del WP3.

La reformulacion del presupuesto inicial, en torno a las prioridades determino el

traslado del requerimiento de personal técnico financiado por el WP3 para el
cumplimiento del proximo afio.

Conclusiones

Como se habia proyectado en las conclusiones del informe medio, las dificultades
econémicas han sido el mayor limitante en la generacion de una mayor informacion del
WP3, a pesar de ello y con serias limitantes se viene cumpliendo las etapas previstas
dentro del cronograma presentado inicialmente.

Las avances realizados permiten programar las actividades del proximo periodo que
abarcan: La validacién de productos farmacoldogicos comerciales y naturales en el
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