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SUMMARY

Captive breeding of black grouse (Tetrao tetrix L.) is justified because this species
is declining in most of the alpine arcas, at the edge of its distribution area. Only reared
black grouse originating from the alpine population. can be used for re-introducing the
species in the alpine areas where it has disappeared or is endangered. For this reason in
1988 the Orecchiella natural park (48.95°N, 1200m a.s.l.) started the captive breeding.
The experimental breeding has been always based on fixed pairs; it started with 6 pairs
originating from East Alps. In 1993-94, eight young birds, obtained from eggs coming
from Central Alps, were taken for crossbreeding. There are altogether 18 males and 13
females. The pens built in 1988 were provided with complete net floors and some addi-
tional pens were built in 1993 and in 1996. Nutrition was based on a three-phase feed
(laying, growth, and rest). Since it was not possible to use merely artificial feed, some
natural long-fibre supplementary feed (Pinus mugo for adults, and Vaccinium myrtillus
for growing birds) with siliceous grit is always given. The laying period in the experi-
mental breeding farm starts in May and ends in July (mean 5 eggs/female). Eggs are arti-
ficially incubated (99.7°F, 47%R.H). The incubation period is 24.5 days. The mean
hatchability is 40%. Chicks arc reared in commercial heated cages for the [irst 4 weeks
before transferred to the pens. Pairs are formed in the winter. The behaviour of the caged
black grouses shows the typical scasonal course of the specie and no stereotypies, index
of stress condition, can be observed with this breeding technology..
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RIASSUNTO

allevamento in stretta cattivita del gallo forcello (Tetrao tetrix L.) € stata iniziato
dal Parco Naturale dell’ Orecchiella (48.95°N, 1200 m s.l.m.) in considerazione del fatto
che la specie & in netto declino in tutto I'arale alpino Italiano (confine sud dell’area di
distribuzione) e solo soggetti allevati autoctoni, possono essere impiegati per progetti di
ripopolamento o reintroduzione della specie nelle aree alpine dove la stessa & tortemen-
te ridotta o completamente scomparsa. 1’allevamento & sempre stato basato sul mante-
nimento dei riproduttori in coppia fissa: € iniziato con sei coppie provenienti dalle alpi
trentine ma, nel 1993-94, otto giovani soggetti provenienti dalle alpi centrali sono stati
utilizzati per rinsanguamento; attualmente sono presenti 18 maschi e 13 femmine. I par-
chetti iniziali, costruti nel 1988 sono stati modificati nel 1993 fornendoli di pavimento
in rete ¢ nuove strutture, completamente rialzate dal suolo sono stati realizzate nel 1996.
Lalimentazione in cattiviti & basata sulla distribuzione ad libitum di tre mangimi sbri-
ciolati (deposizione, accrescimento ¢ riposo). Poich¢ si & dimostrato impossibile I'uti-
lizzo del solo mangime concentrato, |’alimentazione viene costantemente integrata con
alimenti supplementari naturali apportatori di fibra lunga (fronde di pino mugo per gli

maggio e termina in luglio (media 5 uova per femmina). Le uova vengono incubate arti-
ficialmente (99.7°F, 47%R H) dopo una conservazione di 7 giorni. Il periodo di incuba-
zione dura 24.5 giorni. La schiusa media & del 40%. I pulcini sono allevati in gabbie
calde commerciali per e prime quattro settimane prima di essere trasferiti nei parchetti
sopraelevati all’aperto. Le coppie dei riproduttori vengono formate nell’inverno succes-
sivo alla nascita. Il comportamento degli animali mostra le variazioni stagionali tipiche
della specie allo stato selvatico e non sono state osservate stereolipie comportamentali
con la teenica di allevamento adottata.

Parole chiave: Gallo forcello, Tetrao tetrix, allevamento, performance, comporta-
mento.

INTRODUCTION

The useful of Black grouse captive breeding (Tetrao tetrix L.) ari-
ses because this specie is declining in most of the alpine areas where
it has still its southern habitat. The species in fact is completely disap-
peared in Northern Apennine where several fossils can be found
(Couturier M. et A., 1980) and some isolated individuals were captu-
red till one-two centuries ago (Bagliacca e coll., 1993, Savi 1829,
Schembi 1813). For this reason in 1988 the bureau of Lucca of the
Ministry of Agriculturc started the captive breeding of back grouses
with the aim to produce birds for release in the Alps and, after & study
of feasibility, in Northern Apennine. ’
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Fig. 1. Location of the experimental breeding station. (Ipsometric plant).
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MATERIALS AND METHODS

Location of the Experimental Breeding Station

The Experimental breeding station is located inside the
Orecchiella Natural Park (Lat. 48° 95° 00”7, Long. 6° 10” 00”), closed
to Pania di Corfino on the Southern slopes of the Orecchiella moun-
tain (Fig. 1).

The altimetrical range (900 + 2050 m a.s.1.), the climatic condition
which characterises the area (Fig. 2), and the typical flora of the park:
European beech (Fagus sylvatica), sweet chestnut (Castanea sativa),
mountain pines (Pinus mugo) mixed with pastures, then heath with
shrubs (family Ericaceae) characterised by dwarf bilberry (Vaccinium
myrtillus) with infrequent presence of Rhododendrum sp. and gras-
sland (Mirola e coll., 1986; Tomei e coll., 1990), fit to grouse habitat
requirements.

Cages

The experimental breeding has been always based on fixed cou-
ples and started with 6 couples coming from East Alps. In 1993-4,
eight young animals, obtained from eggs coming from Central Alps,
were taken for crossbreeding. Actually there arc 18 males and 13
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Fig. 2. Total falls, max, min, and medium Iemperarufé observed in Boscolungo (1340 m
a.s.l.) average of ten years.
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females. The breeding station (1100 m a.s.l.) is located near the recep-
tion of the park on the border between woodland and grassland. The
original pens, built in 1988, were characterised by two areas: cm
200%350 outside on the ground, and cm 197.5%187 inside on net floor.
The animals could go from the display area to the nest area through a
square hole (side 20 cm) with could be reached with a sloping table.
On account of parassitological problem in 1993 the cages were
modified to interrupt the Os-faecal circle (completely up built net
floor pens: net cm 3*1, high from floor 90 cm; display area outside cm
144%242%h70, refuge and nest area inside cm 200%200). In 1996 each
nest area was divided into two part by a wooden division (4 cm thick)
and new cages were built on the other side of the pens, to double the
breeding capacity. New holes were made to connect the nest areas
with the display areas (side 28 cm) and new wooden doors were built
in the North side to protect the animals from the wind (55¢m width,
79cm height). Each year, one month before egg laying, a box (32 cm
width; 28 cm height, and 42 cm deep) with a front and a rear square
opening (side 17 cm) is placed in the nest area for the females.

Feeding

Nutrition is based on a three-phase feed: laying, growth, and rest
(Tab. I). Since the use of the artificial pelleted feed alone is not possi-
ble, a natural long fibre supplementing feed with siliceous grit is
always given: Pinus mugo, for adults, Vaccinium myrtillus, leaves and
stems, for adults and growing animals. The myrtillus leaves and stems
are essential during the growth (1-70/90 days) because, beyond to fur-
nish the long fibre always necessary, are particularly rich of ascorbic
acid (Hanssen e coll., 1979, 1982); the Pinus mugo is necessary
during all the other periods but especially in Autumn, to guarantee a
correct digestion and healthy metabolic profile, (Tab. II) (Bagliacca e
coll., 1994). During egg laying a calcium carbonate grit is ad libitum
given for females.

Often, such feeding is integrated with vitamins and natural foods,
varying in quality and quantity according to the availability (bilberry,
strawberry, raspberry, josta, ribes, apple peel, gems of alnus viridis,
and cobnut, branches of Norway Spruce, leaves and flowers of
Taraxacum officinale, heather, Urticq: spp and, sometimes, also ant
larvae).
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’_Tab. L. Different Black grousc (Tetrao tetrix L.) diets.
Growth Breeder Laying
period  (Autumn- period
Spring) (males+
temales)
Corn (yellow) o 26.70 24.50 30.60
Components Barley %o 5.00 4.00
Wheat % 3.50
Weat shorts bran Y 4.40 7.30 16.00
Wheat bran % 23.00 10.00
Barley straw %o 1.00
Alfalfa meal (suncured) % 10.00 10.00 15.00
Alfalfa meal (dehy) Yo 10.00
Soybean meal (solvent) % 31.00 8.00 6.00
Soybean peels % 4.00
Sunflower seed meal T 3.00 6.00
Meat and bone meal %o 5.00
Fish meal 7 8.90 4.00 4.00
Molasses (beet) % 1.50 1.00 1.00
Beet pulp dried % 4.00
Fat and/or oil e 2.00 1.00 1.00
CaCO3 % 0.20 0.50 0.50
CaHPO4 Go 0.80 1.00 1.00
NaCl % 010 0.30 035 |
Premix Yo 0.90" 1.40™ 0.55"™ |
Dty mutter ~ Dry matter % 89.60 89.58 87.70 ‘
Composition Crude protein Yo 29.30 19.58 18.84
(analysed)  Crude fat e 4,77 8.72 4.66 ‘
Crude fibre %o 5.21 12.29 1079 |
Ash e 10.50 8.30 7.58
N-free extract o 50.22 5111 58.13 ‘
As foed base M.E. (Kcal/Kg) 2857 2857 2749 |
Composition Metionine Go 0.60 0.388 0.351
(calculated) ~Methionine+ cystine % 0.98 0.653 0.660 ‘
lysine % 1.80 0.939 0.902
Ca % 133 0860 0840 |
P (total) % 1.01 0.630 0.690 |

“Premix per Kg of feed: vit. A - Ul 15.000: vit. D3 - U.L 3.000; vit. E mg 15; vit. K mg 5 vit. B1 ‘
mg 2; vit. B2 my 8; vit. B6 mg 1 vit. B12 mg 0,02; Pant. ac. mg 15; fol.ac. mg 1; coline mg 600: ‘
Ascorbic acid mg 1500; Mn mg 100; Zn mg 50; Fe mg 22.5: Co mg 0.25; Cumg 5: J mg 1.5; DL
methionine mg 100; L-lysine mg 75; BHT mg 50; amprolium mg 6. _ ‘
“Premix per Kg of feed: vit. A - UT 12.500; vit. D3 - U.L 1.800; vit. E mg 25; vit. K mg'4; vit. BI
mg 2.6; vit. B2 mg 15.6; vit. B6 mg 2.6; vit. B12 mg 0,06; vit PP mg 78; pant. ac. mg 26; fol. ac. ‘
mg 1.5; coline mg 1800; Mn mg 80; Zn mg 60; Fe mg 40; Co mg 0,3; Cu mg 20; ] mg 1.5; amadu-
ramicine mg 12; BHT mg 50.

“*Premix per Kg of feed: vit. A - UT 15.000; vit. D3 - U.L 3.000; vit. E mg 30; vit. K mg 3; vit. B1 ‘
mg 2; vit. B2 mg 8; vit. B6 mg 5; vit. B12 mg 0,03, vit H (biotine) mg 0.1; vit PP mg 40); pant. ac.
mg 15; fol. ac. mg 1.2; coline mg 600; Mn mg 150:%n mg 60; Fe mg 35; Co mg 0.5; Cumg 10217 ‘
mg 0,5; Se 0.1; ethossichine mg 2.5.

I




Tab. II. Autumnal compusllmn U[ bla(.k grouw feed, crops and plasma.

Pelleted pino Intestinal Caecal
| feced mugo stems fecies  fecies

' Chemical Dry matter % 89.58 45.98 35.29 23.76

analisys Crude protein 9 19.58 5.85 26.24 43.74
Ether extract Yo 8.72 7.45 1.03 2.63
Ash Yo 8.30 1.96 15.00 17.68
Crude fibre Yo 12.29 34.23 27.41 1.34
N-free extract %o 51.31 50.52 30.32 34.61
N.D.F. o 28.02 54.08 51.41 4.59
AD.F To 13.70 42.61 34.39 3.56
ADL. Yo 3.25 18.81 10.11 1.27
Uric acid (24h) mg/g 53 23
Adult glucose mmol/1 17 +2.3
birds colesterol mmol/l 37 +79
Plasma triglicerides mmol/] 1.1 + .33
levels NEFA mEqg/l 618 + 1135
avg. Uric acid pmol/l 401 +97.2
| * BUN (urea) mmol/] 0.84 +.27
s, Total protein gfl 47 +5.2
albumine pmol/l 204 +233
GOT (AST) 1un 149 +40.6
GPT (ALT) Tu/l 21 +10.3
Alcaline phos. 1un 43 + 0.9
Ca mmol/] 3.1 + .41
P mmol/I 1.8 +.53
Mg mmol/l 1.5 ++.59
RESULTS
Performance

The laying period in the experimental breeding farm starts
between the end of May and the first days of June and end in July,
(Fig. 3).

Eggs (avg. 4.8 eggs/female) are daily collected then stored (15°-
18°C; 70% R.U.) for one week maximum and artificially incubated
(99.7°F, 47%R.U). The embryo period is 24.5 days. The average hat-
chability is 40% (Tab. III). .

Chicks are reared in commercial hot cages for the first 3 weeks
then transferred to the pens. Couples are formed in the winter. Starting
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Fig. 3. Egg laying period in different years.

from 1996 part of chicks are produced with the forced broody hens
technique with movable coops (cm 80*50) and runs (m 3%2)
(Bagliacca M., 1996).

The average weight of adults birds (black grouse of one year old.
or older) is 1431g+106g for males and 978+43¢ for females. Young
animals reaches 78% and 83% of the adult weight in Autumn, at an
average age of three months (average weight: 1110£96g and
810+71g, for males and females, respectively). The adult weight
changes during the year with a maximum in March, and a minimum
in June - July.

Cage behaviour

The behaviour of the caged black grouscs shows a typical seaso-
nal course (Tab. IV, showed in Fig. 4).

The presence of the animals in the display area of the cage extend
in fact to increase from the winter (minimum of presence) to the
spring and reaches the maximum presence in May which, to the lat-
tude of the experimental breeding station coincides with the peak of
the reproductive activity and with the start of the egg deposition. The
activity of wall and net pecking cannot be explained by a stereotype,
always index of stress condition, but can be explained by the physio-
logical need to consume the beak. Very few time is spent for feeding
and drinking and repetitive movements are very rare. The presence of
panic activity, especially in young grouse under the age of one year,
in relationship to the passage of a falcon over the cages or of people
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Fig. 4. Black grouse behavior.

walking or talking, also far from the breeding station (not always
recordered by the videocamera), indicates that these animals have
been bred properly not undergoing (o human imprinting and conser-
ving a marked wildness.

Discussion

The experimental breeding of the black grouse (Tetrao tetrix L.) at
the Orecchiella Park seems to demonstrate that the bird, typical of
paleartic and mountainous areas, present in Italy only in a few areas of
the Alps, can adapt in captivity even to the Apennine area bordering on
the Apuane Alps where it certainly once was present (Couturicr M. et A,
1980) and where the environment could have stecl suitable for its survi-
val (Mirola e coll., 1986). Reared animals maintain their wild behavior
and can be used for release projects in Italy.
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