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SHORT 
COMMUNICATION

Short communication articles are short scientific entities often dealing with 
methodological problems or with byproducts of larger research projects. The 
style is the same as in original articles

Does supplementary feeding affect organ and gut size of wild 
red-legged partridges Alectoris rufal

Javier Millán, Christian Gortazar & Rafael Villafuerte

Millán, J., Gortazar, C. & Villafuerte, R. 2003: Does supplementary feeding 
affect organ and gut size of wild red-legged partridges Alectoris rufa? - Wildl. 
Biol. 9: 229-233.

Supplementary feeding of wild red-legged partridges Alectoris rufa with 
wheat is a widespread management practice in hunting areas in Spain. Many 
studies note that energetic diets affect the physiology of hand-reared galliforms. 
In order to assess if cereal supply might also affect wild birds, we studied the 
weight of the heart, spleen and liver, and the length of the small intestine and 
caecum of 129 wild red-legged partridges from three hunting estates where wheat 
is supplied, and compared it with 67 partridges from two non-supplied estates. 
Non-supplied partridges had heavier hearts (9%, both in juveniles and adults), 
and longer caeca (20% in juveniles and 14% in adults) than supplemented birds. 
An excessive intake of energy-rich items, such as the wheat supplied, instead 
of fibre-rich or proteic natural food, might explain the differences found. The 
management implications of these findings are discussed.
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Supplem entary feeding o f wild red-legged partridges 
Alectoris rufa is currently a widespread managem ent 
tool in Spanish hunting areas, and about 10% of the 
estates in southern Spain employ the practice (J. Millán, 
pers. obs.). W heat is supplied in feeders or even spread 
along the tracks on many estates. No data on the con­
sequences o f this m anagem ent tool are available in 
Spain. Supplem entary feeding of gam ebirds could be

useful during severe winters (Townsend, Lochmiller, De 
Maso, Leslie, Peoples, Cox & Parry 1999) or when car­
ried out to improve the success o f gam ebird releases 
(Draycott, Hoodless, Ludim an & Robertson 1998). 
However, no apparent benefits on gamebird production 
have been found in other studies (e.g. Hoodless, Dray­
cott, Ludiman & Robertson 1999, M arjakangas & Puh- 
to 1999), and even detrimental effects, such as aflatoxin
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production in bird feeders (Oberheu & Dabbert 2001), 
or increased predation rates (Huhta, Siekkinen & Ke- 
ranen 1994), have been observed.

As in other galliforms (Moss 1972, Putaala & Hissa 
1995), farm-reared red-legged partridges show physio­
logical differences when com pared with their wild 
counterparts (M illán, G ortazar & Villafuerte 2001). 
Although other factors may also be involved, the com ­
position of the diet that captive birds receive plays a 
major role in these findings (e.g. Moss 1972, Liukkonen- 
Anttila, Kentala & Hissa 2001). In fact, juvenile cap­
tive red-legged partridges born in June and fed a fibre- 
rich diet from July to December showed heavier gizzards 
and longer intestines than those fed com mercial feed 
(M illán, Gortazar, Buenestado, Rodríguez, Tortosa & 
Villafuerte 2003). However, there are fewer data on 
the effect o f the cereal supply on the physiology of 
wild galliforms (Peoples, Lochmiller, Boren, Leslie & 
Engle 1994). M arjakangas (1984, 1985) noted that 
black grouse Tetrao tetrix fed oats contained significantly 
less minerals in their tissues than control birds and had 
shorter caeca.

In some hunting estates in southern Spain, with intense 
year-round food supplementation and high partridge den­
sities, summ er increases in partridge mortalities have 
been repeatedly noticed (D. Fernández de Luco, pers. 
comm.; C. Gortazar, pers. obs.). The reasons for these 
deaths could be similar to the sudden deaths observed 
in broiler chickens. In this syndrom e, am ong other 
causal factors, the feeding o f energy-rich diets leads to 
an unbalanced development of the m yocardium (Báez 
1994). Thus, the energetic diet fed to these partridges 
might be one of the factors involved in high levels of 
mortality. In order to assess if the supplementary feed­
ing affects partridge splanchnom etry, and therefore 
could be a predisposing factor for summ er mortalities, 
for increased predation risk, or for other non-hunting 
losses, we m easured the size of gut and internal organs 
of partridges from hunting areas where wheat is supplied, 
and compared it with partridges from non-supplement- 
ed estates.

Material and methods

We collected 196 shot wild red-legged partridges from 
five Spanish hunting areas in October 1999, 2000 and 
2001. O f these partridges, 129 came from three estates 
where wheat is supplied (hereafter 'supplied': 04°29'W  
38°43'N, collected in 2000; 03°05’W  39°00'N, col­
lected in 1999; and 05°58'W  36°27’N, collected in 
1999), and 67 to two non-supplem ented estates (here-
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after 'natural': 00°91'W  41°25'N, collected in 1999 and 
2001; and 04°29'W 39°90’N, collected in 1999). All five 
sam pling areas are agroecosystem s dom inated  by 
cereal crops (wheat and barley) with sparse patches of 
natural vegetation. Therefore, we do not believe that the 
geographical origin of the samples had a significant effect 
on the observed differences. Partridges were sexed by 
gonadal observation, aged by the characteristics of 
their w ingtips (Sáenz de Buruaga, Lucio & Purroy 
2001) and measured from the tip o f the beak to the base 
of the tail. The heart, spleen and liver were weighed to 
the nearest mg and the small intestine and caecum were 
measured to the nearest mm following Millán et al. 
(2001). We also identified and quantified the helminth 
fauna and carried out a coprological analysis in all the 
partridges. These results will be published elsewhere.

Adjustment by covariance analysis reduced variation 
due to total length (Brown, Southern & Baker 1985). 
Thus, we used three-way ANCOVAs to com pare the 
organ size depending on the partridge origin (supplied 
vs natural), sex and age in all cases, using partridge head 
and body length as covariates. The dependent variables 
were normalised when needed.

Results

Partridges from natural areas had heavier hearts (9%, 
both in juveniles and adults, F 1, 171 = 13.1, P < 0.001) 
and longer caeca (20% in juveniles and 14% in adults, 
F 1, 173 = 28.0, P < 0.001) than partridges from supplied 
areas (Table 1).

Independently of the origin of the samples, we found 
some effect of age and sex on organ size. Adult partridges 
had heavier spleens (F 1, 159 = 4.0, P < 0.05) but shorter 
small intestines (F 1, 174 = 7.4, P < 0.01) than juveniles, 
and males from  both age groups had heavier hearts 
(F 1, 171 = 86.6, P < 0.001) than females.

On the supplied estates, partridges harboured low 
numbers o f Trichostrongylus tenuis (range: 0-20), where­
as partridges from the other areas did not have caecal 
parasites. Numbers o f coccidia propagules were m od­
erate (range: 0-1,000 oocysts/g faeces) in both groups.

Discussion

Access to more abundant, palatable, digestible, water- 
rich and energetic food such as cereal seeds might 
result in galliforms feeding mostly on them instead of 
natural items, as observed by M arjakangas (1984). In 
fact, M oss (1972) observed a change in both voluntary

intake and composition of the diet used by red grouse 
Lagopus lagopus scoticus in captivity. Feeding more on 
wheat and less on other natural food items may even­
tually reduce the quantity and quality of, among other 
components, protein and fibre in the diet.

Heart weight
Intensive production of broiler chickens has repeated­
ly been associated with cardiac troubles such as ascytes 
(e.g. Wilson, Julian & Barker 1988) and sudden deaths 
(Greenless, Eyre, Lee & Larsen 1989). Broilers with 
ascytic syndrome have smaller hearts than broilers with­
out ascytes (Currie 1999, Olkowski, Korver, Rathgeber 
& Classen 1999). Thus, we suggest that diets with 
more energy and less protein, such as those of par­
tridges from managed areas, may cause the observed dif­
ferences in the relative size of the heart. Partridges 
with smaller hearts may have a lowered ability to avoid 
predation because their chance o f performing an explo­
sive exercise may be lower, and they may even be of low­
er value for hunters, since their ability to perform large 
and fast flights may be poorer (Putaala & Hissa 1995). 
In addition, they may be more susceptible to stress- or 
heat-caused sudden deaths. Thus, the wheat supple­
mentation could eventually be involved in the summer 
mortalities observed in Spanish red-legged partridges.

Gut length
In agreem ent with M arjakangas (1985) findings in 
black grouse, we found the caeca o f supplied par­
tridges to be significantly shorter than those of control 
birds. In our study, the mean length of the caecum  of 
partridges from wheat-supplied areas is closer to that 
reported for farmed partridges than to that o f wild par­
tridges, as described in M illán et al. (2001). Although 
many factors are known to affect gut size (Moss 1972), 
fibre content o f the diet seems to play a m ajor role 
(Leopold 1953). Fibre-rich diets increase the energy up­
take in galliform s (M cBee & West 1969), and rock 
partridges Alectoris graeca  with larger intestines sur­
vived longer after release (Paganin, Dondini, Vergari & 
Dessi-Fulgheri 1993, but see M illán et al. 2003). Food 
supplemented partridges were also found to have high­
er burdens of caecal parasites than partridges from nat­
ural areas. However, in the red-legged partridge, no 
relationship between T. tenuis burden and caecum length 
has been established (J. M illán, pers. obs.). Thus, we 
believe that supplementary feeding is the most likely 
cause of the observed differences. In contrast, small intes­
tine length was apparently not affected by the supple­
mentary feeding. The functions of the small intestine are 
known to include the digestion o f sugars (Moss 1972),
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whereas the caecum of galliforms is important for micro­
bial fermentation, including some transform ation of 
cellulose (M ead 1989), and especially for the absorp­
tion o f w ater and non-proteic nitrogen (Rem ington 
1989). That the differences only appeared in caecum 
length may be explained by the fact that cereal seed is 
com posed mostly o f sugars. We found the small intes­
tine to be longer in young partridges than in adults, which 
is in accordance with Pulliainen (1976), who found 
that the relative intestine length was longer in young wil­
low grouse Lagopus lagopus than in adults. He concluded 
that this was because the absorptive function of the 
gut lining was not fully developed in young birds.

Spleen and liver weight
We found no differences in spleen and liver weight in 
relation to partridge origin. This was unexpected, as both 
organs showed marked differences between wild and 
farmed red-legged partridges (M illán et al. 2001), and 
the spleen was also lighter in farmed partridges fed 
with a fibre-rich diet (M illán et al. 2003). These con­
trasting results suggest that the effect o f captivity on 
spleen and liver size may be caused by a deficiency in 
other unidentified diet com ponents that partridges are 
able to find in the wild. However, spleen weight was 
higher in adult partridges. This could have been due to 
longer exposure to pathogens or a higher immune abil­
ity o f this age group. However, the cause of death, with 
haemorrhages and bleeding, probably influences the size 
o f the spleen, making it difficult to draw conclusions.

Management implications
Partridges from wheat-supplemented hunting estates with 
smaller hearts may be poor fliers and thus may be more 
susceptible to predation, and may even be more pre­
disposed to suffer from circulatory troubles. Because of 
the reductions in their gut size, they may also become 
more and more dependent on supplementary feeding. 
Therefore, we suggest that supplem entary feeding 
should only be offered in some seasons such as winter 
or in special circumstances such as restocking operations 
or prior to fem ale egg-laying. Supplementary feeding 
should not be offered when the chicks are still growing, 
in order to avoid an unbalanced physiological devel­
opment. However, long-term studies on the effect of this 
and other management tools on red-legged partridge are 
needed in order to investigate their possible adverse ef­
fects on populations over generations.

Acknowledgements - this is a contribution to CICYT PB 1-02-­
004, to FEDER-UE 1FD1997-2299 and to a joint project 
CSIC/Principado de Asturias. We wish to thank Adela García

(Aragón Government), Alfredo Pena, David Huertas, José A.
Ortiz, Gregorio Mentaberre, Isabel Garcia, Carla Johnson, Ja­
vier 'DArtagnan' Vinuela and two anonymous reviewers for
their assistance.

References

Báez, J. 1994: Patalogia de las aves. Ed. Trillas. - México, D.F., 
138 pp. (In Spanish).

Brown, D.R., Southern, L.L. & Baker, D.H. 1985: A com­
parison of methods for organ weight data adjustment in 
chicks. - Poultry Science 64: 366-369.

Currie, R. 1999: Ascites in poultry: recent investigations. - Avian 
Pathology 28: 313-326.

Draycott, R.A.H., Hoodless, A.N., Ludiman, M.N. & Ro­
bertson, PA. 1998: Effects of spring feeding on body con­
dition of captive-reared ring-necked pheasants in Great 
Britain. - Journal of Wildlife Management 62: 557-563.

Greenless, K.J., Eyre, P., Lee, J.C. & Larsen, C.T. 1989: 
Effect of age and growth rate on myocardial irritability in 
broiler chickens. - Proceedings of the Society for Experi­
mental Biology and Medicine 190: 282-285.

Hoodless, A.N., Draycott, R.A.H., Ludiman, M.N. & Robertson. 
PA. 1999: Effects of supplementary feeding on territoriality, 
breeding success and survival of pheasants. - Journal of 
Applied Ecology 36: 147-156.

Huhta, E., Siekkinen, J. & Keránen, J. 1994: Kerääkö teerien 
talviruokinta nisäkäspetoja? (In Finnish with an English sum­
mary: Do artificial feeding sites of black grouse attract 
mammalian predators?). - Suomen Riista 40: 110-117.

Leopold. A.S. 1953: Intestinal morphology of gallinaceous birds 
in relation to food habits. - Journal of Wildlife Management 
17: 197-203.

Liukkonen-Anttila, T., Kentala, A. & Hissa, R. 2001: Tannins
- a dietary problem for hand-reared grey partridge Perdrix 
perdrix after release? - Comparative Biochemistry and 
Physiology C 130: 237-248.

Marjakangas, A. 1984: The effect of artificial feeding on the 
mineral nutrition of the black grouse (Lyrurus tetrix) in win­
ter. - In: Lovel, T. & Hudson, P. (Eds.); Proceedings of the 
3rd International Grouse Symposium, York, UK, pp. 514- 
520.

Marjakangas, A. 1985: Teerien talviruokinnan vaikutuksista 
(In Finnish with an English summary: Effects of artificial win­
ter feeding on the black grouse (Tetrao tetrix). - Suomen Riista 
32: 32-42.

Marjakangas, A. & Puhto, J. 1999: Vaikuttaako talviruokinta 
naarasteeren lisääntymismenestykseen? (In Finnish with an 
English summary: Effect of supplemental winter feeding on 
the breeding success of female black grouse). - Suomen Riista 
45: 7-15.

McBee, R.H. & West, G.C. 1969: Cecal fermentation in the 
willow ptarmigan. - Condor 71: 54-58.

Mead, G.C. 1989: Microbes of the avian cecum: types pres­
ent and substrates utilized. - Journal of Experimental Zool­
ogy, Supplement 3: 48-54.

Downloaded From: https://bioone.org/journals/Wildlife-Biology on 24 Apr 2024
Terms of Use: https://bioone.org/terms-of-use



Millán, J., Gortazar, C. & Villafuerte, R. 2001: Marked dif­
ferences in the splanchnometry of farm-bred and wild red- 
legged partridges (Alectoris rufa L.). - Poultry Science 80: 
972-976.

M illán, J., Gortazar, C., Buenestado, F.J., Rodríguez, P., 
Tortosa, F.S. & Villafuerte, R. 2003: Effect of a fiber-rich 
diet on the physiology and the survival of farm-reared red- 
legged partridges (Alectoris rufa). - Comparative Biochem­
istry and Physiology A 134: 83-90.

Moss, R. 1972: Effects of captivity on gut length in red grouse.
- Journal of Wildlife Management 36: 99-104.

Oberheu, D.G. & Dabbert, C.B. 2001: Aflatoxin production 
in supplemental feeders provided for northern bobwhite in 
Texas and Oklahoma. - Journal of Wildlife Diseases 37:475- 
480.

Olkowski, A., Korver, D., Rathgeber, B. & Classen, H.L. 
1999: Cardiac index, oxygen delivery, and tissue oxygen 
extraction in slow and fast growing chickens, and in chick­
ens with heart failure and ascites: a comparative study. - Avi­
an Pathology 28: 137-146.

Paganin, M., Dondini, G., Vergari, S. & Dessi-Fulgheri, F. 1993: 
La dieta e l’esperienza influenzano la sopravivenza di co- 
tumici (Alectoris graeca) liberate in natura. - Supplemento 
alle Ricerche della Biologia della Selvaggina 21: 669-676. 
(In Italian).

Peoples, A.D., Lochmiller, R.L., Boren, J.C., Leslie, D.M. & 
Engle, D.M. 1994: Limitations of amino acids in diets of north­
ern bobwhites (Colinus virginianus). - American Midland 
Naturalist 132: 104-116.

Pulliainen, E. 1976: Small intestine and caeca lengths in the 
willow grouse (Lagopus lagopus) in Finnish Lapland. - 
Annales Zoologici Fennici 13: 195-199.

Putaala, A. & Hissa, R. 1995: Effects of hand-rearing on 
physiology and anatomy in the grey partridge. - Wildlife Biol­
ogy 1: 27-31.

Remington T.E. 1989: Why do grouse have ceca? A test of the 
fiber digestion theory. - Journal of Experimental Zoology 
3: 87-94.

Sáenz de Buruaga, M., Lucio, A. & Purroy, F.J. 2001: Re- 
conocimiento de sexo y edad en especies cinegéticas. - Edi- 
lesa, León, Spain, 127 pp. (In Spanish).

Townsend, D.E., Lochmiller, R.L., De Maso, S.J., Leslie, 
D.M., Peoples, A.D., Cox, S.A. & Parry, E.S. 1999: Using 
supplemental food and its influence on survival of northern 
bobwhite (Colinus virginianus).- Wildlife Society Bulletin 
27: 1074-1081.

Wilson, J.B., Julian, R.J. & Barker, I.K. 1988: Lesions of right 
heart failure and ascites in broiler chickens. - Avian Diseases 
32: 246-261.

Downloaded From: https://bioone.org/journals/Wildlife-Biology on 24 Apr 2024
Terms of Use: https://bioone.org/terms-of-use


