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Introduction

Studies on th e  biology and ecology of 
waterfowl in Venezuela are rather scarce. 
Among the  best know n are studies by 
M ondolfi (1957 , 1970) on Cairina
moschata (Pato Real).

Food habit studies are especially 
relevant for species which affect hum an 
econom ic activities such as agriculture. 
Only by having at our disposal the neces
sary biological inform ation about feeding 
habits can we adequately manage a given 
species at a given locality (B onnette et 
al. 1961).

Whistling ducks are among the most 
attractive game species in the country, 
b u t they  also cause some depredations 
in rice crops. Every year the num erous 
sport hunters who visit the Calabozo 
area provide an additional source of 
income which far com pensates for crop 
losses (Bruzual 1971, 1972). Thus m an
agement o f whistling ducks involves 
maintaining populations high enough to  
attract sportsm en, but low enough to  
keep depredations at a tolerable m ini
mum . Populations must not reach carry
ing capacity, bu t neither m ust they 
decrease to  the species’ survival threshold.

One basic study which is necessary is 
tha t o f the food ecology for each species, 
and along w ith it, the  im portance of rice 
in the diet o f each species (e.g. com 
parative significance on depredations).

Management o f ducks populations was 
attem pted  for the  Calabozo area during 
1971 through 1973; the present study is 
based on m aterial collected during that 
time. It involves food habits for the non- 
reproductive season, when ducks con
centrate in the study area.

Three species of whistling ducks 
occur:

Dendrocygna viduata (Linnaeus) 
(White-faced Tree or Whistling Duck — 
local name, Güire, G üiriri Cariblanco, 
Yaguaso Cariblanco).

Dendrocygna bicolor bicolor (Vieillot) 
(Fulvous Tree or Whistling Duck — local 
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nam e, Tejé, Yaguaso Colorado, Güire).
Dendrocygna autumnalis discolor (L.) 

(Black-bellied Tree or Whistling Duck — 
local nam e, Güire, Güiriri, Pico Rosado).

Study area

The Guárico River Irrigation System 
occupies Calabozo and El Rastro Coun
ties, Miranda D istrict, in the state o f 
Guárico, Venezuela (Figure 1).

The Guárico River Dam is located 
northeast o f  the city o f Calabozo, and 
operates mainly for irrigation o f rice 
farms in the  area. The reservoir occupies 
an area of approxim ately 23,140 ha. The 
irrigated lands are located northw est 
and southw est o f the city, and are lim ited 
by the dam on the north , the Guárico 
River on the  east, Tiznados River on the 
west and the  plains (Llanos) of Calabozo 
C ounty on the south.

The rice area is extrem ely flat, with 
slopes up to  only 0.3 to  0.8%, making it 
adequate for inundation, the general 
irrigation m ethod practised in the area. 
Calabozo is 100 m above sea level.

There is a tropical rainy climate 
typical o f savannahs, with a dry season 
from  November to  April, and a rainy 
season from  April to  November. More 
than  50% o f the  to ta l precipitation takes 
place during June, July and August, and 
more than 100 mm may fall in a 24-hour 
period.

Among the  states making up the vast 
natural region known as Los Llanos, 
Guárico has the broadest ecological 
diversity. Sarm iento and Monasterio 
(1970) divide the area in to  six eco
logical regions: m ountains, hill country, 
mesiasc, alluvial plains, flood plains and 
sandy marshlands.

The Guárico River Irrigation System 
occupies a great portion  of the alluvial 
plains. However, the vegetation typical 
o f the ‘Bancos de San Pedro’ has been 
alm ost to tally  replaced by agricultural 
types. It is almost a treeless savannah;
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Figure 1. Map o f  the study area.

dom inant species are A xonopus purpusii, 
M esosetum  cardonum, Andropogon  
selloanus and several species o f Paspalum 
and Panicum. In non-cultivated soils 
H yptis suaveolens is dom inant.

Near the  potholes scattered outside 
the limits of the Irrigation System there 
are semideciduous corridors (forests), 
sometim es hundreds of m etres wide. 
Dom inant trees are Pithecellobium  
saínan, Enterolobium  cyclocarpus, Ceiba 
pentandra, Spondias m om bin  and Licania 
pyrifolia.

Use of the land in alm ost all o f this 
region is more intense than  in the others,

not only due to  the  irrigation, but also 
because its soils are adequate for culti
vation of corn, bananas, papayas, and 
o ther m inor crops.

One of the lim iting factors for wild
life is the marked contrast between the 
rainy season, w ith soils partially in 
undated and abundant pastures, and the 
dry season, when grasses dry out and 
water may be critically scarce. Such a 
situation is no longer present in the 
Calabozo area, where irrigation during 
the dry season has a ttracted  thousands 
of waterfowl.
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Materials and methods

Crop contents were analysed for food 
com position on 101 specimens: 67
Dendrocygna viduata, 21 D. bicolor and 
13 D. autumnalis.

Ducks were shot during daily flights 
(around 6 . 0 0  a.m .) from  the feeding 
grounds to  the resting grounds, from 
January through July , the rice farming 
season.

F or collection and initial handling 
of samples, the m ethods of Bartonek 
& Hickey (1969) were followed. To 
minimize the effects o f post-m ortem  
digestion, the digestive tract was 
separated and placed in 5% formalin 
solution im m ediately after capture.

Food items removed from  crops 
were segregated and identified under 
a stereom icroscope. Individual crop

volumes and to ta l volume for each aggre
gated item  were recorded. Results are 
given for frequency (percentage) o f each 
food item, following Bartonek & Hickey 
(1969). The num ber is obtained by 
dividing the num ber o f birds tha t con
sume a particular food in to  the to ta l 
num ber o f birds sampled. The same 
m ethod is used to  determ ine volume 
(percentage) of each item , equivalent to  
the ‘aggregate volum e’ as defined by 
Larimore (1957), calculated by dividing 
to ta l volume of a particular item  in to  the 
to ta l volume o f samples.

Results

The analysis o f food contents of the  101 
crops are presented in Tables 1 to  3.

Table 1. Crop contents o f  67  W hite-faced Whistling D ucks Dendrocygna viduata from Calabozo 
ricefields, V enezuela, 1971-73.

Males (39*) Females (28)

Frequency Volume Frequency Volume
(%) (%) (%) (%)

Plant (seeds)
Oryza sativa 64.1 36.9 46.4 28.9
Oryza perennis 59.0 17.0 53.6 15.7
Hydromelia sp. 3.6 ¥
Caperonia palustris 79.6 1 . 8 57.1 5.1
Leersia hexandra 10.3 0 . 6 10.7 0 . 1

Paspalum distichum 15.4 tr 25.0 0.3
Echinochloa colonum 74.4 2 . 6 39.3 0 . 8

Echinochloa crusgalli 7.7 tr 7.1 tr
Cyperus articulatus 59.0 9.2 35.7 6.7
Cy perus rotundus 43.6 16.1 46.4 21.9
Scleria sp. 17.9 1.9 25.0 6.3
Sporobolus sp. 2 . 6 0.5 3.6 0.5
Paspalum sp. 33.3 0.9 28.6 0.5
Paspalum plicatulum 41.0 7.4 14.3 1 . 8

Heliconia sp. 5.1 0 . 6 7.1 0 . 8

Schaemun rugosum 7.7 1.4 7.1 0 . 6

Fimbristylis mileaceus 1 2 . 8 2.4 7.1 0 . 6

Unidentified grasses 7.7 tr 3.6 0.5
Fibres 51.3 0 . 1 50.0 0.5

Animal matter
Hemiptera 3.6 0.5
Coleóptera 3.6 0 . 1

Himenoptera 3.6 tr
Oligochaeta 3.6 tr

ferrous residues 23.1 0.5 28.6 6 . 0

Sample size 
Trace: less than 0.1%.
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Table 2. Crop contents o f  21 Fulvous W histling D ucks Dendrocygna bicolor from Calabozo  
ricefields, V enezuela, 1971-73.

Males (8 *) Females (13)

Frequency Volume Frequency Volume
(%) (%) (%) (%)

Plant ( seeds)
Oryza sativa 1 0 0 . 0 71.7 61.5 6.4
Oryza perennis 50.0 0.7 30.8 2.9
Hydro melia sp. 7.7 0 . 8

Caperonia palustris tr** 30.8 tr
Leersia hexandra 12.5 tr 7.7 tr
Paspalum distichum 12.5 tr 30.8 tr
Paspalum sp. tr 23.1 0 . 8

Echinochloa colonum 37.5 tr 53.8 1 . 0

Cyperus articulatus 12.5 27.6 46.2 4.0
Cyperus rotundus 7.7 17.0
Humenachne amplexicaulis 23.1 2.4
Scleria sp. 15.4 6 . 2

Sporobolus sp. 7.7 tr
Fimbristylis mileaceus 7.7 tr
Unidentified grass 7.7 tr
Fibres 37.5 tr 46.2 tr

Ferrous residues 7.7 1 . 0

Sample size.
Trace: less than 0.1%.

Table 3. Crop contents of 13 Black-bellied Whistling Ducks Dendrocygna autumnalis from Cala
bozo ricefields, Venezuela, 1971-73.

Males (7*) Females (6 )

Frequency
(%)

Volume
(%)

Frequency
(%)

Volume
(%)

Plant (seeds)
Oryza sativa 57.1 95.4 83.3 67.5
Oryza perennis 28.6 3.6 33.3 0.5
Caperonia palustris 28.6 tr** 33.3 tr
Leersia hexandra 16.7 tr
Paspalum distichum 50.0 tr
Paspalum sp. 14.3 tr 33.3 tr
Paspalum plicatulum 16.7 tr
Echinochloa colonum 28.6 tr 50.0 tr
Cyperus articulatus 14.3 1 . 0

Cyperus rotundus 50.0 31.3
Scleria sp. 14.3 tr
Sporobolus sp. 14.3 tr
Schaemun rugosum 16.7 tr
Fimbristylis mileaceus 16.7 tr
Unidentified grasses 16.7 0.5
Fibres 83.3 tr

Ferrous residues 33.3 0.3

Sample size.
Trace: less than 0.1%.
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Results are given in percentage frequency 
and percentage volume for each food 
item , for each sex, for the  three dif
ferent species o f ducks.

Plants were found in all stom achs, 
grasses being th e  m ost com m on com 
ponent. Among these, Oryza sativa,
O. perennis and Echinochloa colonum  
were found in all three species of ducks; 
Echinochloa crusgalli was found only 
in th ree male (7.7% frequency) and tw o 
female (7.1% frequency) D. viduata; 
th ree species o f  Paspalum  were found in 
D. viduata and D. autumnalis, but only 
tw o were present in D. bicolor.

Among the Cyperaceae, Cyperus 
rotundus  and C. articulatus were found 
in all th ree species. Caperonia palustris 
(Euphorbiaceae) was also frequent in 
the  three species.

Although rice Oryza sativa was present 
in all three species, 1 0 0 % frequency was 
found only for the male D. bicolor, 
ranging from  46% in female D. viduata 
to  83% in female D. autumnalis. This 
strongly suggests th a t it is no t rice which 
keeps the  ducks in th e  ricefields, but 
rather the aquatic environm ent m ain
tained in the area.

With respect to  volumes represented 
by plant materials, Oryza sativa (rice) 
showed the highest figure of 95% for 
male D. autumnalis; 6 8 % was found for 
females. 72% and 64% were found for 
male and female D. bicolor, respectively, 
and 37% and 29% for male and female 
D. viduata. Second in im portance for 
volume is Cyperus rotundus, a persistent 
weed, ranging from  20% to  30% among 
the three species. Oryza perennis was 
found to  be in a b o rt the same propor
tion  as C. rotundus  in D. viduata, and one 
specim en o f D. autum nalis  contained 
exclusively these buds. One interesting

case was th a t o f a male D. bicolor, which 
contained 46.5 ml o f Cyperus articulatus, 
together w ith  rice (4 ml). ( I t also con
tained 0.6 ml o f Oryza perennis).

Details for o ther p lant materials will 
be found in  the tables. B oth frequency 
and volume show great sim ilarity for 
bo th  sexes of the  same species, but vary 
greatly among species, thus indicating 
some degree o f  specific selectivity.

In order to  evaluate specific differ
ences in th e  im portance o f rice in the 
diet, a two-way analysis o f variance and 
a least significant difference test were 
perform ed. Table 4 shows rice volumes 
(Means ±  S.E.) by  sex and to ta l for each 
species.

No differences were found (P >  0.05) 
in rice consum ption between sexes within 
species, so results were pooled for species 
com parison. Rice consum ption was found 
significantly lower (P <  0.05) in D. 
viduata th an  in the o ther tw o species. 
Difference between D. bicolor and D. 
autum nalis  was non-significant.

Figure 2 shows the relationship be
tw een volumes o f rice, the tw o weeds 
Oryza perennis and Cyperus rotundus  
(pooled), and o ther foods (pooled). The 
tw o weeds represented 35% of the  diet 
for D. viduata, about the same propor
tion  as rice (34%); o ther foods made up 
31%. In D. bicolor the tw o weeds made 
up 1 1 % volume, o ther foods 2 1 %, while 
rice was 6 8 %. In D. autumnalis rice com 
prised 80% volume, while the weeds were 
19% and o ther foods only 1%. The two 
weeds m entioned are the most im portant 
weeds in the ricefields.

Animals were observed in only one 
stom ach (a female D. viduata), repre
senting 0.6% of total volume (Table 1). 
among these were broadly identified 
insects, mainly Hemiptera, Coleoptera

Table 4 . Rice Oryza sdtiva content in three species o f  whistling ducks from Calabozo ricefields, 
V enezuela, 1971-73 .

Volume (% ± S.E.)

Males Females Total

Dendrocygna viduata 36.9 ± 8.7 (39)* 28.0 ± 1 1 . 6  (28) 34.2 ±6.5 (67) a
Dendrocygna bicolor 71.7 ±6.5 (8 ) 64.0 ± 24.9 (13) 67.7 ± 15.6 (21) b
Dendrocygna autumnalis 95.4 ±45.3 (7) 78.7 ± 19.6 (6 ) 79.7 ± 21.7 (13) b

* Sample size.
a,b. Equal letters indicate no difference at 5% level.
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Figure 2. Diets of whistling ducks in the study area.

and some H ym enoptera. Traces of 
N em atoda and Annelida (Oligochaeta) 
were also found.

The absence of animals in the birds 
examined may be due to  the eradication 
of invertebrates in the ricefields by 
pesticides. McCartney (1963) m entions
0.5% volume of insects for D. bicolor in 
ricefields from  Louisiana. Bolen & 
Forsyth (1967) found 8 % volume in 
animal contents for D. autum nalis in 
cornfields o f Texas, where pesticide 
application is less intense. It is possible 
that during the reproductive season these 
birds include more animals in their diet,

as is the case for o ther ducks such as 
Anas acuta (Krapu 1974).

Conclusions and recommendations

1. Among the species of whistling 
ducks, rice consum ption appears to  be 
about twice as im portant in D. autumnalis 
and D. bicolor as in D. viduata.

2. All three species consume bo th  re
cently planted rice and m ature rice from 
the ears tum bled either by wind or by 
the ducks themselves. The la tter occurs 
when open spaces of w ater are present on
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the ricefields.
3. Whistling ducks could possibly be 

used to  contro l weeds such as Oryza 
perennis and Cyperus rotundus, since 
weeds comprised as m uch as two-thirds 
o f the diet in D. viduata. Therefore we do 
no t recom m end opening a hunting season 
after the rice harvest, bu t rather inun
dating the fields and perm itting ducks to  
feed on them . The hunting season should 
be lim ited to  the rice planting season.

4. Frequency studies showed th a t 
ducks thrive on m any plant species other 
than  rice, and th a t the aquatic environ
m ent is more im portan t to  them  than  the 
presence of rice.

Acknowledgements

We would like to express our thanks to Dr. 
Michael K. Rylander, Texas Technical Uni
versity, who read the manuscript.

Thanks also are extended to Drs. Gonzalo 
Medina and Edgardo Mondolfi for their 
guidance, and to Jos£ Chaparro and Manuel 
Melendez for the identification of plants. We 
are indebted to Mr. Tomas Blohm for 
generously allowing us to make observations on 
his finca in Calabozo. We would like to thank 
the Director of the Experiment Station of the 
Llanos Calabozo for providing research facilities

and materials. The study was supported in 
part by the Ministerio Agricultura y Cria de 
Venezuela, and the Hunters’ Association of 
Venezuela.

Summary

Crop contents from 101 whistling ducks 
(Dendrocygna) in Venezuela were analysed. 
Three species were studied: 67 D. viduata 
(White-faced Whistling Duck), 21 D. bicolor 
(Fulvous Whistling Duck) and 13 D. autum
nalis (Black-bellied Whistling Duck). Values 
are reported in frequency and volume (per
centages).

Plant material made up nearly all the food 
and consisted of 18 species. For D. viduata, 
the most numerous plant species were 
Caperonia palustris and Echinochloa colonum; 
the species most represented by volume were 
Oryza sativa, Cyperus rotundus and Oryza 
perennis. For D. bicolor, the most frequent 
species were Oryza sativa, Echinochloa 
colonum and Oryza perennis, while highest 
volumes were found for Oryza sativa, Cyperus 
articulatus and Cyperus rotundus. For D. 
autumnalis. Oryza sativa, Echinochloa colonum 
and Caperonia palustris were most important in 
frequency, and Oryza sativa and Cyperus 
rotundus in volume. Animal material was 
found in only one crop.

There was no difference in rice con
sumption between D. autumnalis and D. bicolor, 
but both were higher than D. viduata.
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