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Abstract 

Captive breeding successes of Oreophasis debianus, the homed guan, have been rare. The 
nutritional requirements of the species are unknown, and previous studies of its digestive 
physiology or captive nutritional husbandry have not been published. Three Mexican zoos with 
successful homed guan breeding programs were selected to evaluate dietary husbandry, 
including determination of nutrient composition of diets offered and consumed, and compared 
with the dietary intake of birds in Saint Louis Zoo. Birds were fed morning and afternoon at each 
facility. The diet offered displayed considerable variation among institutions, both in ingredients 
fed, as well as in nutrient composition. Feeding selectivity was evident through differences in 
composition of diets offered vs. consumed, with fruit and avocado highly preferred. Across all 
four zoos, the amounts offered to the birds were greatly in excess to amounts consumed, 
providing the birds the opportunity to select among the offered foodstuffs, and consume them in 
different proportions to offered, such that nutrient imbalances may occur. It is suggested 
requirements may be met with a diet containing 5-10% protein, 2-15% fat, and 55-85% 
carbohydrates. 

Introduction 

Oreophasis derbianus, the homed guan, or pavon, lives in the high montane forests of 
southeastern Mexico and Guatemala - a specialized habitat that until recently has been little 
studied or understood. It is a specialized herbivorous bird that mainly feeds on fruits and green 
leaves. It has been reported to consume more than 50 species of plants, some of them considered 
toxic for other herbivores.3,4 A population of around 100 individuals exists in captivity, 
distributed among 13 zoological collections.1 Saint Louis Zoo maintains the only homed guans 
in North America outside their native range countries, although there are birds in European 
collections. Captive breeding success has been rare, and insufficient to maintain the population 
over the long term. The nutritional requirements of the species are unknown, and previous 
studies of its digestive physiology or captive nutritional husbandry have not been published. 

The present study was conducted to document and increase the knowledge of feeding 
requirements and captive management of O. derbianus. Three Mexican zoos with successful 
homed guan breeding programs were selected to evaluate dietary husbandry, including 
determination of nutrient composition of diets offered and consumed, and compared with the 
dietary intake of birds in Saint Louis Zoo. 
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Methods 

Observations and Sample Collection. Diets offered and ingested by seven reproductive pairs of 
homed guans in three Mexican zoos were examined: Africam Safari (Puebla; n=5 pairs), Leon 
Zoo (Guanajuato; n=l), and ZooMAT (Tuxtla Guiterrez, Chiapas; n=l). All birds were healthy, 
and had been fed these diet ingredients for at least six months prior to the study. Based on the 
actual amounts offered, a standardized diet was formulated for use at each institution. 
Additionally, diet selection and intake in a pair of healthy guans (transferred to Saint Louis Zoo 
(STL) from Africam Safari) were quantified. STL birds were transitioned from the Africam 
Safari diet to a new commercial poultry pellet and different produce over a 30 day quarantine 
period. This diet was fed for three months prior to the intake study. Over five consecutive days 
at each facility, diets were offered and each ingredient not consumed was separated and the 
amount recorded. The ingested amount of each ingredient was calculated by the difference 
between the offered and the leftover amounts. The possible humidity weight loss or gain was 
corrected by a daily index obtained from a control plate located in similar climatic conditions, 
with no animal access. The feeding schedule and other routines of each institution were left 
unchanged as much as possible. 

Nutritional Analysis. A sample of each of the foodstuffs used in the diet at each institution was 
chemically analyzed, even in those cases where the item was repeated across facilities. The 
analyses of the foodstuffs were performed at the Faculty of Veterinary Medicine of the National 
University of Mexico for the macronutrients (water, crude protein, crude fat, ash, crude fiber and 
nitrogen free extract (NFE)), and at the Ecology Institute of Xalapa for the minerals (calcium 
(Ca), potassium (K), phosphorus (P), magnesium (Mg), sodium (Na), sulfur (S), copper (Cu), 
iron (Fe), manganese (Mn), and zinc (Zn) for the Mexican facilities, and by Dairy One Forage 
Lab (Ithaca, NY) using standardized methodologies. All diets were entered into Zootrition 2.6 
software (St. Louis, MO) for nutritional calculations. 

For the dietary intake studies, food quantities were standardized as feed intake (g) per kg of body 
mass (g/kg live weight (LW)).2 An average weight of 4.157 kg per pair was used. 

Results and Discussion 

Diet Descriptions. Birds were fed morning and afternoon at each facility, and data are presented 
as total daily averages. Fresh plantings were also available inside exhibits; intakes of these 
plants were not quantified although some browsing on Ficus and palms was occasionally 
observed. 

Africam Safari: The diet offered at Africam Safari was composed of nine vegetables and a 
commercial chicken pellet (Purimas Aves: Poultry pellet. Purina Mexico, Cargill Inc.), (Table 1). 
A total of 324.3 g of food per kg of live bird weight was offered, and an average of 38.2% of this 
was ingested. Avocado was consumed to the greatest extent (>96% of that offered), followed by 
grapes (85.9%) and bananas (77.7%). Proportional consumption of tomatos, melon, and cabbage 
were minimal. 
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Leon Zoo: At the Leon Zoo (Table 2), the diet offered was composed of six vegetables and a 
commercial chicken pellet (Layina Poultry pellet. Purina. Purina Mexico, Cargill Inc.). A total of 
522.0 g of food per kg of live bird weight was offered, and 34.2% of this was ingested. Again, 
fruits (banana, grape, papaya) were highly favored and consumed almost entirely, whereas 
vegetables and particularly pellets were least preferred/consumed. 

ZooMAT: At the ZooMAT, the diet offered (Table 3) was composed of seven vegetables and a 
homemade mix comprising 10 kg of pellets (Iniciador de Polio: Poultry pellet. Purina. Api-Aba, 
Malta Cleyton), 10 raw eggs without shell, 500 g soy flour, and water as needed. A total of 
1244.9 g of food per kg of live bird weight was offered, and only 10.9% of this was ingested. 
The most consumed ingredients relative to those offered included avocado (83%), followed by 
grape and plantain (21 and 20%, respectively). The homemade mixture, papaya, and boiled beet 
root consumption was minimal for these birds. 

Saint Louis Zoo: The Saint Louis Zoo diet (Table 4) comprised a mixed salad (50% fruits, 43% 
frozen mixed vegetables and 7% Frugivore Salad Supplement (HMS Feeds, Bluffton, IN), 
avocado, pellets (Jungle Paradise, Marion Zoological, MN), sliced grapes and bananas, and 
chopped kale totaling about 700 g (wet weight) for the pair daily (-169 g per kg live bird weight 
offered). Ingredients consumed to the greatest extent relative to offered were the pellets (40%), 
avocado (29%), and salad. Whole/chunk fruits and chopped kale were not regularly consumed. 

Nutritional Analysis. 
The limitations in the number of pairs studied at three of the four zoos, and in the number of 
samples used to determine the nutritional content of the foodstuffs, as well as the methods used 
to determine the consumed amounts of the diet, suggest that a careful interpretation of the results 
of this study are essential. There is not a consensus about the optimal diet for O. derbianus in 
captivity, as has been shown by the great quantitative and qualitative differences in the diets 
served in the studied institutions. Among the four institutions a total of 18 different fruits and 
vegetables was used, but only two were in common across all facilities (grape & banana). 

There are several produce ingredients that were consumed with preference: grapes, banana, 
avocado and papaya in Mexico, and avocado in Saint Louis. Produce, together with the green 
leaves (lettuce, alfalfa, water cress, and cabbage) comprise the majority of the ingested diet in 
Mexican facilities, whereas greens (kale) and produce apart from avocado were not particularly 
well consumed in Saint Louis. Tomato and beet root were consumed in a minimum quantities in 
Mexican zoos, but the mixed salad including beets was consumed to the greatest extent of 
vegetable produce in Saint Louis. In Saint Louis, the multi-colored pellets appeared to be highly 
preferred and were, in fact, selectively eaten with red color eaten and yellow often remaining. 

Across all four zoos, the amounts offered to the birds were greatly in excess to amounts 
consumed, providing the birds the opportunity to select among the offered foodstuffs, and 
consume them in different proportions to offered, such that nutrient imbalances may occur. 
Specifically, in all Mexican zoos, the concentration of the ingested crude protein and ash 
(minerals) was lower than the total diet offered, due to high selectivity for fruit. Crude fat intake 
was considerably higher than offered in three of the four facilities, due to the avocado in the diets 
(Table 5). 

99 



As there is no information about the nutritional requirements of O. derbianus, and considering 
that the studied animals were in good health and have achieved reproduction (except the young 
Saint Louis pair), we can assume that most of the nutritional values of the consumed diets may 
meet the as yet undefined nutritional requirements of the species. Similar to other frugivorous 
species, O. derbianus, might have lower nutritional requirements for protein compared with 
domestic poultry.6 Additionally, the fat content of the diet might be critically important as a 
primary energy source, as has been identified for hornbills.7 Simple sugars may also be 
important, but were not quantified in this study. 

It is suggested that requirements may be met with 5-10% protein, 2-15% fat, and 55-85% 
carbohydrates. On the other hand, the low levels of most minerals found in the ingested diets is 
surprising, some of which could be deficient by comparison to domestic poultry. These studies 
provide a foundation upon which to advance further investigations. 
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Table 1. Amount of daily ingredients offered and consumed by homed guans {Oreophasis 
derbianus,; n=5 pairs) at Africam Safari, Puebla, Mexico. 

Africam Safari 

Avocado 
Avocado skin 
Lettuce 
Alfalfa, fresh 
Tomato 
Melon 
Papaya 
Banana 
Grape 
Cabbage 
Pellet* 
Total 

Diet 
offered 

g/kgLW1 

21.7 
5.5 
19.2 
9.6 
19.2 
31.3 
32.5 
36.1 
16.9 
98.6 
33.7 

324.3 

Diet Consumed 

g/kgLW s.d.2 

20.9 
1.7 

12.3 
5.2 
0.7 
4.0 
11.5 
28.0 
14.5 
14.8 
10.3 

123.9 

2.4 
1.0 
4.0 
3.1 
0.9 
4.7 
11.2 
9.5 
4.2 
22.9 
6.1 
84.8 

% 
Offered 

96.4 
30.9 
64.0 
53.6 
3.6 
12.7 
35.4 
77.7 
85.9 
15.0 
30.6 
38.2 

% 
Consumed 

16.9 
1.4 

10.0 
4.2 
0.6 
3.2 
9.3 

22.6 
11.7 
12.0 
8.3 

100.0 

* Purimas Aves: Poultry pellet. Purina Mexico, Cargill Inc. 
!LW = liveweight 
2s.d.= standard deviation 



Table 2. Amount of daily diet ingredients offered and consumed by homed guans {Oreophasis 
derbianus,; n=l pair) at Leon Zoo, Guanajuato, Mexico. 

Zoo Leon 

Banana 
Grape 
Papaya 
Carrot* 
Lettuce 
Swiss chard 
Pellet** 
Total 

Diet 
offered 

g/kgLW1 

46.9 
42.1 
120.3 
72.2 
84.2 
84.2 
72.2 
522.0 

g/kgLW 

46.9 
42.1 
59.6 
5.3 
7.6 
16.5 
0.5 

178.4 

Diet Consumed 

rs.d.2 

0.2 
0.0 

45.1 
2.2 
2.1 
8.6 
0.5 

% 
Offered 

100.0 
100.0 
49.5 
7.3 
9.0 
19.6 
0.6 

34.2 

% 
Consumed 

26.3 
23.6 
33.4 
3.0 
4.2 
9.3 
0.3 

100.0 

* boiled, 
** Layina Poultry pellet. Purina. Purina Mexico, Cargill Inc 
1 LW=liveweight 
2s.d.= standard deviation 
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Table 3. Amount of daily diet ingredients offered and consumed by homed guans {Oreophasis 
derbianus,; n=l pair) at ZooMAT, Guanajuato, Mexico. 

ZooMAT 

Papaya 
Plantain 
Grape 
Home Mix* 
Lettuce 
Beetroot, 
boiled 
Water cress 
Avocado 
Total 

Diet 
offered 

g/kgLW1 

351.2 
247.8 
31.3 
399.3 
93.8 

31.3 
72.2 
18.0 

1244.9 

g/kg 
LW 
7.5 

49.6 
6.5 

22.8 
11.1 

0.2 
22.8 
15.0 
135.5 

Diet Consumed 

s.d.2 

8.0 
17.8 
6.0 

26.8 
5.4 

1.0 
17.5 
3.3 

42.9 

% 
Offered C 

2.1 
20.0 
20.8 
5.7 
11.8 

0.8 
31.6 
83.1 
10.9 

% 
onsum 

5.5 
36.6 
4.8 
16.8 
8.2 

0.2 
16.9 
11.1 
100.0 

*Homemade mix comprising 10 kg of pellets (Iniciador de Polio: Poultry pellet. 
Purina. Api-Aba, Malta Cleyton), 10 raw eggs without shell, 500 g soy flour, and 
water as needed 
^W^iveweight 
2s.d.= standard deviation 



Table 4. Amount of daily diet ingredients offered and consumed by homed guans {Oreophasis 
derbianus,; n=l pair) at the Saint Louis Zoo, St. Louis, MO, USA. 

St. Louis 

Bird Salad* 
Pellet** 
Avocado 
Grapes 
Banana 
Kale 
Total 

Diet 
offered 

g/kgLW1 

37.2 
29.6 
40.6 
27.2 
23.0 
11.5 

169.1 

g/kg 
LW 
7.2 

25.2 
18.1 
5.6 
5.4 
1.0 

62.4 

Diet Consumed 

% % 
Offered Consumed 

22.1 
17.5 
24.1 
16.1 
13.6 
6.8 

36.9 

11.5 
40.4 
29.0 
9.0 
8.6 
1.6 

100.0 

*Bird Salad is a mixture of (wet weight): 50% fruits, 43% mixed frozen 
Vegetables, 7% Frugivore Salad Supplement (HMS Foods, Bluffton, IN) 
**Jungle Paradise Pellets (Marion Zoological, MN). 
^W^iveweight 



Table 5. Dietary nutrients including nitrogen free extract (NFE), calcium (Ca), potassium (K), phosphorus (P), magnesium (Mg), 
sodium (Na), copper (Cu), iron (Fe), manganese (Mn), and zinc (Zn) offered and consumed by homed guans {Oreophasis derbianus) 
in 3 Mexican zoos and the Saint Louis Zoo; all concentrations (except water) reported on a dry matter basis. 

Africam Safari (n=5 pairs) Leon Zoo (n=l pair) ZooMAT (n=l pair) Saint Louis (n=l pair) 

Offered Consumed Offered 
Water 
% 
Crude 
protein 
% 
Crude 
fat % 
Ash % 
Crude 
fiber 
% 
NFE 
% 
K% 
Na% 
Ca% 
P % 
Ca:P 
Mg% 
Fe 
mg/kg 
Mn 
mg/kg 
Cu 
mg/kg 
Zn 
mg/kg 

*Below nutritional requirements for poultry 

78.1 

10.6* 

10.3 
7.9 

8.2 

62.9 
0.56 
0.21 
0.65 
0.33 
2.0:1 
0.19 

47.51* 

68.09 

3.8* 

40.57 

74.1 

8.5* 

17.2 
7.6 

9.4 

57.1 
0.53 
0.14 
0.46* 
0.23* 
2.0:1 

0.15 

327.92 

47.01* 

2.7* 

27.48 

74.8 

12.5 

3.3* 
11.8 

2.7 

Consumed 

79.2 

5.5* 

2.2* 
5.4 

1.4 

Offered Consumed Offered Consumed 

69.7 
0.69 
0.31 
1.33 
0.41 
3.2:1 
0.36 

146.98 

81.95 

7.2 

54.24 
5 

85.4 
0.66 
0.14 
0.1* 

0.09* 
1.1:1 
0.22 

84.82 

4.86* 

0.31* 

2.99 

69.1 

12.5 

6.8 
11.2 

4.8 

70.5 

9.8* 

11.3 
8.2 

5.1 

64.7 
0.9 

0.31 
0.39* 
0.43 
0.9:1 
0.29 

496.63 

59.76* 

11.83 

47.34 

65.4 
0.8 

0.17 
0.25* 
0.3* 
0.8:1 
0.27 

310.45 

36.07* 

17.51 

32.17 

64.5 

17.2 

9.5 
5.6 

3.2 

49.6 

20.6 

13.2 
5.9 

3.7 

64.5 
1.1 

0.17 
0.8 
0.52 
1.5:1 
0.11 

100.5 

41.1 

21.6 

71.8 

60.3 
1.1 

0.18 
0.87 
0.62 
1.4:1 
0.11 

129.2 

51.1 

26.6 

92.9 

o 
UI 


