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Introduction

Rock partridge status
IUCN status : Near-Threatened
Species of conservation concern ( European
Birds Directive)
Game species managed with harvest plan
Biology of the alpine race (A.g.saxatilis)
Short-lived and monogamous species
Lives in a mountainous and craggy habitat
which strongly decreased since the 1960s
Low density (1-2 pairs/ 100 ha)

Breeding system not yet investigated because of lack of intensive tagging program

Objective : investigate the reproductive strategy

Do rock partridges exhibit double-nesting behaviour,
like Red-legged and hybrid partridges ?
Describe the attributes of the breeding system
(timing, % of nonbreeding birds, nesting parameters)
and their variation between sexes and years
Discuss the factors which might affect the breeding
parameters and therefore reproductive performance

Study area

The Devoluy massif and surroundings
mountains in the southwestern Alps
(Hautes-Alpes, Drôme and Isère)

Monitoring methods of nesting
and data set on birds
Method : check of paired or unpaired status of radio-marked birds
and of nesting parameters by radiotracking
Radio-marked birds followed throughout the breeding seasons 2012
to 2017 :
- 57 males and 47 females
- 72 nests (36 incubated by females and 36 by males) mostly found
early in incubation
- 24 pairs with both tagged mates, including 9 pairs with 2 nests
simultaneously incubated
Exact hatching or predation date of nests known thanks to a
temperature data logger placed in the nest bowl

Results
Proportion of females and males incubating
Proportion of radio-tagged males incubating: 66,6 % (n= 54 paired males)
Proportion of radio-tagged females incubating: 72 % (n= 47 females)

Male incubation rate
differed significantly
between years but not
female incubation rate
(glmer analysis , lowest AIC)

Results
Estimates of clutch size and hatching success
Clutch sizes of individual nests :
7 to 14 eggs
Mean : 9.9 ± 1.8 (n=73)
Overall clutch sizes of females :
17 to 21 eggs
Mean : 19.1 eggs ± 1.5 (n=8)

Mean laying effort :
At least 85.5 % of the pre-laying
body weight of females (n=9)
Hatching success : similar estimates
for males (89 %) and females (90 %)
(glm analysis)

Results
Clutch size variation

Clutches incubated by males were significantly larger than
those incubated by females, whatever the year (anova test)

Results
Timing of the onset of incubation in tagged pairs

Timing of
incubation :
1st June = day 1

The social mating system appears predominantly but not exclusively monogamous

Results
Hatching phenology from 43 hatched clutches
The earliest recorded date of laying of the first egg was the 28 April
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Hatching dates

Hatching period extends over 45 days (from 18 June until 2 August) :
a consequence of multiple brooding.

Results
Nest success and causes of nest losses
Analysis made with program Mark– model « nest survival »

Overall nest survival rate during incubation:
0.57 [0.44 – 0.67] (n= 72 clutches)
Nest survival rate was lower for
males than for females but not
significantly (LR test)
3 causes of nest losses :
- Egg predation by various small
carnivores (80 %)
- predation on incubating birds (14%)
- desertion following disturbance
(3%) and undetermined cause (3%)
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Results
Inter-year variation in apparent nest success

Apparent nesting success (%)

Apparent nest success is the proportion of tagged birds that successfully hatched a clutch
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Apparent nest success, all birds pooled, varied significantly between
2015 and 2017, ranging from 33 % to 75 % (glm analysis)

Comparison of nesting systems between Red-legged
and Rock partridge
Nesting parameters

Rock partridge

Red-legged partridge (RLP)

Participation in
incubation
(= % of incubating birds)

High for males (66.6 %)
High for females (72 %)

Moderate for males (41.0 %)*
Very high for females (94.7 %)*

Inter-year variation in
male incubation rate

Marked variation
between years

Marked variation
between years

Investment in egg-laying
(clutch size and laying
effort)

High but lower than RLP
laying effort

Very high
Average of 28 eggs**/breeding
season

Nest success male vs.
Nest success female

Higher for females than
for males

Higher for males (94.4 %) than
for females (60.0 %)*

*data from Spain by Casas et al. (Ibis,151, 2009) ; ** data from England by Green (Ibis 126,1984)

DISCUSSION
Issues raised by the occurrence of double clutching
Major factors which might drive double-nesting behaviour :
Weather conditions during pre-laying and laying period
snow cover and spring temperatures in March, April and
May
availability in food ressources
body condition of females before and during laying
High predation rate on nests during incubation period (cf.
Green 1984 for Red-legged-Partridge).

Conclusion

High occurrence of double-nesting suggests that successive
clutching may be an adaptive strategy efficient for short-lived
species that live in environments with high seasonal and inter-year
variability in breeding success
Breeding system of Rock partridge seems to be flexible: females are
able to adjust their reproductive investment to fluctuating
environmental conditions
Double-nesting behaviour in the Alectoris partridges is exhibited not
only under different environments, mediterranean and alpine, but
also under conditions of different population densities.
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