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Abstract

Background: Life history traits play critical roles in population survival and evolution. Breeding information should
be particularly detailed in order to provide significant insights into the population status and the evolution of other
traits. To our knowledge, there is still no information about the breeding biology of Spectacled Parrotbill (Sinosuthora

conspicillatus), an endemic parrotbill in China.

Methods: We searched the nests, checked all nests found and recorded the information of eggs, nestlings and nest
sites of the Spectacled Parrotbill from 2013 to 2015 at Lianhuashan National Nature Reserve in Gansu Province, China.

Results: A total of 16 nests were found. Nest trees were artificial young spruces and honeysuckles. Mean nest height
was 0.89 £ 0.47 m (n = 16) above the ground level. All nests were cup-shaped and constructed using leaves, fine
strips of barks and grasses by both parents. The mean clutch size was 4.42 4+ 0.79 (n = 12). The eggs were oval in pale
blue without speckles, and the mean egg mass was 1.25 &+ 0.07 g (n = 27). The egg length was 15.56 & 0.46 mm

(n = 27) and the width was 12.46 + 0.29 mm (n = 27). Incubation period was 13 days and nestling period was

13-14 days. The breeding success rate was 46%, and among those failed nest, 71% were depredated and 29% were

deserted.

Conclusion: Detailed life history information about parrotbill is still limited. The breeding biology of Spectacled Par-
rotbill reported in the present study should be helpful for further research about population, breeding behavior and

conservation of this bird.
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Background

The evolution of life-history is mainly determined by the
trade-oft between key life-history traits to optimize the
fitness, which should play critical roles in the survival
and reproduction of birds (Lack 1948). Therefore, under-
standing variation between key traits among species has
always been the main research subject of avian life-his-
tory evolution (Partridge and Harvey 1988; Martin 2004,
2015). Life history traits associated with reproduction,
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such as clutch size, egg colors and nest sites, can provide
insights into resolving problems related to assessing pop-
ulation status and conservation (Martin 2002).

Parrotbills are mainly distributed in China, where 19
species have been found (Alstrém et al. 2006, 2013; Rob-
son 2014; Zheng 2017). Among them, the Three-toed
Parrotbill (Cholornis paradoxus), Spectacled Parrotbill
(Sinosuthora conspicillata), Rusty-throated Parrotbill
(S. przewalskii) and Grey-hooded Parrotbill (S. zappeyi)
are endemic to China (Lei and Lu 2006; Robson 2014;
Zheng 2017). Until now, life history information about
this group is limited. Detailed breeding information is
available in only six species, including Vinous-throated
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Parrotbill (Sinosuthora webbianus; Kim et al. 1995; Guo
et al. 2006; Lee et al. 2010; Lee and Jabloriski 2012; Rob-
son 2014), Reed Parrotbill (Paradoxornis heudei; Wang
and Zhou 1988; Dong et al. 2010; Boulord et al. 2011),
Grey-hooded Parrotbill (Jiang et al. 2009), Ashy-throated
Parrotbill (S. alphonsianus; Yang et al. 2010), Golden Par-
rotbill (Suthora verreauxi; Yang et al. 2011) and Fulvous
Parrotbill (S. fulvofrons; Hu et al. 2014). There are also a
few descriptions about the nests or eggs in 10 species,
such as Great Parrotbill (Conostoma oemodium), Brown-
winged Parrotbill (Sinosuthora brunneus) and Black-
breasted Parrotbill (Paradoxornis flairostris; Li et al.
2014; Robson 2014; Zhu 2014).

The Spectacled Parrotbill is a relatively small and long-
tailed parrotbill, which contains two subspecies, the
nominated subspecies S. ¢. conspicillatus and S. c. rocki. It
only occurs in quite limited areas in China, and the Lian-
huashan National Nature Reserve is the center of this
bird’s distribution area (Zhao 2001). To our knowledge,
there is still limited breeding information of the Spectacled
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Parrotbill (Zhao 2001; Robson 2014). In this study, we
described the breeding biology of this bird in detail.

Methods

Study area

Our study was conducted in the experimental zone of the
Lianhuashan National Nature Reserve in Gansu Prov-
ince, China (34°57'-34°58'N, 103°46'-103°47'E, Fig. 1).
The altitude ranges from 2200 to 2400 m a.s.l. The annual
precipitation is about 650 mm, which is largely concen-
trated during the summer (from June to August). Snow
cover lasts from November to early April in the follow-
ing year. Mean annual temperature is about 5.1-6.0 °C,
with a maximum of 34 °C and a minimum of — 27.1 °C
(Sun et al. 2008). The study area is 300 ha, fragmented by
patch agricultural lands. The habitat is mainly covered by
shrubs, which consists of many kinds of willows (Salix
spp.), sea buckthorns (Hippophae rhamnoides), roses
(Rosa spp.) and honeysuckles (Lonicera spp.), and some
arbor trees distributed sporadically around the sites,

Google earth

Fig. 1 The nest site distribution of Spectacled Parrotbill in 2013 (yellow filled circle), 2014 (blue filled circle) and 2015 (light blue filled circle) in Lian-
huashan National Nature Reserve, Gansu Province, China. The numbers in upper and lower of right side were nest ID following Table 1
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including oaks (Ouercus liaotungensis), spruces (Picea
asperata), firs (Abies fargesii) and birches (Betula utilis)
(Sun et al. 2008).

Field investigation and data analysis

We conducted our field study from May to August in
2013, and from April to August in 2014 and 2015. We
searched the nests using combined methods (vocal and
individuals’ clues) of systematically searching all trails
throughout the study area (Martin and Geupel 1993).
When an active nest was located, we marked the position
with blue rubber belt 10 m away from the nest, and then
we checked all nests at every 3—5 days to record the laying
date of first egg, clutch size, and hatching date. The first-
egg date was estimated by the observed hatching date and
egg mass (unpublished data), and hatching date was esti-
mated by nestling mass (unpublished data). Shortly after
completion of clutches, we measured egg weights to the
nearest 0.01 g with a portable electronic scale, and egg size
to 0.01 mm with vernier caliper. We calculated the mini-
mum mean clutch size from observed number of nestlings
and or eggs, assuming no more eggs were laid or nestlings
hatched (Jiang et al. 2009). We measured nestling mass
every other day in order to monitor nestling growth and
measured other body measures (such as beak length, tar-
sus length, wing length) when nestlings were 10 days old.
We observed the nest attendance behavior using cameras
(AONI Q721 mini camera, Shenzhen, China) and 10 x 25
binoculars at a distance of 10—~15 m to reduce human dis-
turbance. We defined successful nests as those having at
least one nestling fledged and unsuccessful nests as those
abandoned or depredated (Yang et al. 2011).

We also sampled plant coverage around nest sites,
nest height above ground, and tree species and height
as illustrated by Hu et al. (2017). The coverage and nest
size were measured after nestlings fledged or nest fate
was confirmed. Finally, the nests and their contents were
collected. Sample sizes varied for different parameters
because we could not inspect and measure all the nests
regularly. We did not find enough nests each year to
compare the number of nests among years, so we pooled
all 3 years’ data together. All the data were presented as
mean =+ standard deviation in the following.

Results

Nests and nest-building behavior

We found a total of 16 nests during 3 years (1 nest in 2013,
6 in 2014, and 9 in 2015), and almost all nests (except 2
nests) were distributed within a 300-ha area (Fig. 1). All
nests were located in the shrubs. Shrub coverage around
the nests was 45% in average (n = 16). The main nest
trees were artificial spruce saplings (6 nests) and hon-
eysuckles (4 nests). The height of nest trees averaged
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1.57 + 0.53 m (range: 0.8—2.6 m, n = 16), and nest height
was 0.89 + 0.47 m (range: 0.4-2.3 m, n = 16) above the
ground level. Nests were cup-shaped (Fig. 2b—d), and the
outer and inner diameter of the nest were 8.00 £ 0.76 and
4.62 £ 0.49 cm (n = 6), respectively. The inside depth was
5.20 & 0.13 cm and the outside height was 8.30 & 0.41 cm
(n = 6). Nest materials mainly consisted of leaves, fine
strips of bark and some grasses. The interior of nest was
normally covered with finer materials, occasionally with
animal hair (Fig. 2b). Nests were constructed by both sexes
over a period of several days (11 days in one nest). Parrot-
bills approached the nest sites cautiously and inspected the
surroundings when they brought materials.

Eggs and nestlings

Of the 16 nests, 14 were active. Among them, one nest
was found with eggs in 2013; two nests were found after
the completion of nest construction, two nests were
found with eggs and two nests with nestlings in 2014; two
nests were found during the nesting period, three nests
were found with eggs, two nests with nestlings, and two
nests were empty in 2015 (Table 1). The first egg lay-
ing dates were mainly in April (n = 7) and May (n = 6),
with only one in June. Eggs were laid 2—-3 days after the
completion of nest construction (n = 3). Egg laying hap-
pened normally in the morning before 10:30 (n = 10),
and eggs were laid once per day (n = 5). The clutch
size was 4.42 £ 0.79 eggs (range: 3-5 eggs, n = 12). We
found a total of 55 eggs in 13 nests and measured 27 eggs
in 6 nests. The eggs were oval shaped and in pale blue
color without spots (Fig. 2b). The mean egg mass was
1.25 4+ 0.07 g (range: 1.03-1.36 g, n = 27), the mean egg
length was 15.56 + 0.46 mm (range: 14.72-16.49 mm,
n = 27), and the mean egg width was 12.46 &+ 0.29 mm
(range: 11.97-13.01 mm, n = 27).

Incubation began when clutches were completed,
and all lasted 13 days (n = 3). The nestling periods was
13-14 days (according to data of 2 nests). Based on meas-
urements of four nestlings from one nest, the chick mass
was 1.48 £ 0.35 g at the first day, 2.56 £ 0.09 g at the sec-
ond day, 5.57 &+ 0.91 g at the fifth day, 7.09 £ 0.68 g at
the seventh day, and 7.90 &+ 0.94 g at the tenth day. At
ten-day age, the beak length, body length, wing length,
tarsus length, tail length was 6.37 £ 0.24, 42.95 + 4.42,
31.76 + 3.20, 21.20 + 0.32 and 1091 £ 3.07 mm,
respectively.

Among the 14 active nests, the fate of one nest was
unknown, six nests fledged successfully, two nests were
deserted during egg laying period, three nests were
destroyed by predators during incubation, and two nests
were depredated during the nestling stages. As recorded
by cameras (n = 5, including nests No. 2, 6, 7, 12 and 13
in Table 1), nestlings were depredated by a Red-winged
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Fig. 2 The adult bird (a), eggs and nest (b), incubation (c) and 7-day-old nestlings (d) of Spectacled Parrotbill (photographed by Lijun Chen)

Table 1 Nests of Spectacled Parrotbill in Lianhuashan Nature Reserve, Gansu Province, China

Nest ID Date found Status when found Date of first egg Clutch size Nestlings Fledglings Nest fate

1 25 May 2013 Incubation 18 May 201 3P 5 5 5 Success

2 18 April 2014 Egg laying 18 April 2014° 5 4 4 Success

3 24 April 2014 Incubation 18 April 2014° 5 0 Eggs destroyed
4 28 April 2014 Nest complete 1 May 2014° 5 3 0 Nestlings preyed
5 27 May 2014 Nest complete 30 May 2014° 3 0 Eggs destroyed
6 16 May 2014 Nestling period 30 April 2014° 4 0 Nestlings preyed
7 5June 2014 Nestling period 17 May 2014° 3 3 Success

8 19 April 2015 Nest complete 11 April 20152 4 0 Abandoned

9 19 April 2015 Early construction 23 April 20152 2 0 Abandoned®

10 8 May 2015 Egg laying 5 May 201 50 5 5 5 Success

11 4 May 2015 Incubation 13 April 2015P 4 0 Eggs destroyed
12 14 May 2015 Nestling period 23 April 2015° 5 5 5 Success

13 29 July 2015 Nestling fledging 28 June 2015° Success

14 13 June 2015 Incubation 27 May 2015P 5

15 13 April 2015 Nest empty

16 27 April 2015 Nest empty

? Estimated laying date of first egg
° The observed laying date of first egg
€ Nest No. 9 was abandoned due to frequent visit, and was excluded in the calculation of clutch size
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Crested Cuckoo (Clamator coromandus) in one nest. The
rate of nest success was 46% (6/13). Among those failed
nests, nest predation rate was 71% (5/7), accounting for
nearly three quarters of nest failure, and nest desertion
(29%, 2/7) accounted for other one quarter of nest failure.

Discussion

This study descripted breeding information of Spectacled
Parrotbill in detail. Spectacled Parrotbill nested in many
kinds of habitat types, mainly in shrubs. Both parents
constructed nest with materials of leaves, barks and ani-
mal hairs. Their eggs were pale blue eggs without speck-
les, both incubation and nestling periods were about
13 days long, and rate of nest success was almost 50%.
The breeding pattern of Spectacled Parrotbill was similar
to other parrotbills, but they also had their own roles.

The Spectacled Parrotbill can construct their nests in
various kinds of habitats, making them distribute rela-
tively wider than bamboo-habitat specialized parrotbills.
The breeding habitats of other known parrotbill species
are normally limited to bamboo thickets or closely asso-
ciated with reed habitats, such as Grey-hooded Parrotbill
(Jiang et al. 2009), Fulvous Parrotbill (Hu et al. 2014) and
Reed Parrotbill (Boulord et al. 2011; Xiong and Lu 2013).
Normally, habitat specialists have limited distribution
ranges with weak dispersal abilities and specific habitat
requirement, sensitive to habitat disturbance or fragmen-
tation (Warren et al. 2001; Julliard et al. 2006). Unlike the
habitat specialists, the Spectacled Parrotbill is a kind of
habitat generalist, which inhabits in dense grass, shrub
or bamboo and reed habitat, making their population
less sensitive to habitat disturbance. This is also found in
Ashy-throated Parrotbill and Vinous-throated Parrotbill
(Kim et al. 1995; Yang et al. 2010, 2011).

Spectacled Parrotbill has a moderate nest predation
rate (38.46%), but accounting for a large proportion of
the nest failure (71.43%), which was much higher than
that of Golden Parrotbill (44.44%) and Fulvous Parrotbill
(18.18%) (Yang et al. 2011; Hu et al. 2014). This may relate
to their different nest habitats, because Spectacled Par-
rotbill builds their nests in shrubs, which are more eas-
ily detected by predators, while the latter two build their
nests within the bamboo thickets (Yang et al. 2011; Hu
et al. 2014). Furthermore, the clutch size of Spectacled
Parrotbill (4.42 £ 0.79, n = 12) was larger than Golden
Parrotbill (3.50 &+ 0.67, n = 12; Yang et al. 2011), Fulvous
Parrotbills (3.38 £+ 0.72, n = 16; Hu et al. 2014) and Grey-
hooded Parrotbill (3.16 + 0.8, n = 8; Jiang et al. 2009).
The high nest predation in Spectacled Parrotbill may
relate to their relatively large clutch size, because visit-
ing rates of insectivorous birds were correlated to the
number of eggs and nestlings, and high visiting rates may
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incur more predation risk (Skutch 1949; Martin 2015).
We therefore suggest that the larger clutch size and nest
habitat may play important roles in explaining nest pre-
dation of Spectacled Parrotbill. Unfortunately, we have
little data for parental care of these species so further
comparisons are impossible.

In regard to the nest desertion rate, Spectacled Parrot-
bill (28.57%) is also higher than that of Golden Parrot-
bills (16.67%), but lower than that of Fulvous Parrotbill
(66.67%) (Yang et al. 2011; Hu et al. 2014). The high rate
of nest desertion in Fulvous Parrotbill was caused by
tourist activities in Wawushan Nature Reserve (Hu
et al. 2014). As to Spectacled Parrotbill, the nest deser-
tion may be due to the human activities from consecu-
tive disturbance of observers or passers-by and existence
of cameras, or due to the existence of predator (personal
observation), which needs further investigation.

Spectacled Parrotbill has pale blue and immaculate
eggs, which is in accordance with the closely related
Grey-hooded Parrotbill (Jiang et al. 2009; Yeung et al.
2011), Golden Parrotbill (Yang et al. 2011), and Ful-
vous Parrotbill (Hu et al. 2014), but is different from
some larger parrotbills, which have speckled eggs (Chen
et al. 2016). The mechanisms of egg colors are complex.
Although we did not observe egg polymorphism and
brood parasitism in Spectacled Parrotbill, we cannot
exclude that egg color may be driven by parasitism (Yang
et al. 2010). Other mechanisms, like cryptic hypothesis
(Underwood and Sealy 2002) and post-mating sexually-
selected hypothesis (Moreno and Osorno 2003), are still
remained to be explored.

Conclusions

In present study, we reported the breeding information of
Spectacled Parrotbill, including nest site, clutch size, nest
construction, egg, nestling and nest fate, which should be
helpful for further research about population and conser-
vation of this bird.

Authors’ contributions
LC, LZ, YH and PL conducted field works, LC, NL and YS analyzed the data and
drafted the manuscript. All authors read and approved the final manuscript.

Author details

! Key Laboratory of Animal Ecology and Conservation Biology, Institute

of Zoology, Chinese Academy of Sciences, Beijing 100101, China. ? State Key
Laboratory of Integrated Management of Pest Insects and Rodents, Institute
of Zoology, Chinese Academy of Sciences, Beijing 100101, China. > Chengdu
Bird Watching Society, Chengdu 610041, China.

Acknowledgements
We thank the staff of the Lianhuashan Nature Reserve for their assistance in
the field.

Competing interests
The authors declare that they have no competing interests.



Chen et al. Avian Res (2018) 9:5

Availability of data and materials
The datasets used in the present study are available from the corresponding
author on reasonable request.

Consent for publication
Not applicable.

Ethics approval and consent to participate
The experiments comply with the current laws of China in which they were
performed.

Funding
Our study was supported by the National Natural Science Foundation of China
(31472012,31270468).

Received: 8 August 2017 Accepted: 24 January 2018
Published online: 08 February 2018

References

Alstrom P, Ericson PGP, Olsson U, Sundberg P. Phylogeny and classification of
the avian superfamily Sylvioidea. Mol Phylogenet Evol. 2006;38:381-97.

Alstrom P, Olsson U, Lei FM. A review of the recent advances in the systematics
of the avian superfamily Sylvioidea. Chin Birds. 2013;4:99-131.

Boulord A, Wang TH, Wang XM, Song GX. Impact of reed harvesting and
smooth cordgrass Spartina alterniflora invasion on nesting Reed Parrotbill
Paradoxornis heudei. Bird Conserv Int. 2011;21:25-35.

Chen LJ, Zhu L, Yang XN, Lyu N, Liu Y, Liang W, Sun YH. Are egg colors and
patterns signs of phylogenetic relatedness in parrotbills? Ornithol Sci.
2016;15:119-25.

Dong B, Wu D, Song GX, Xie YM, Pei EL, Wang TH. Research on the habitat-
selection of Reed Parrothill (Paradoxornis heudei) during the winter
in Chongming Dongtan, Shanghai. Acta Ecol Sin. 2010;30:4351-8 (in
Chinese).

Guo ZM, Chen W, Hu JC. Analysis on nest habitation factors and chick growth
of Paradoxornis webbianus. Sichuan J Zool. 2006;25:858-61 (in Chinese).

Hu YB, Hao G, Jiang YX, Pechacek P, Sun YH. Breeding ecology of the Fulvous
Parrotbill (Paradoxornis fulvifrons) in Wawushan Nature Reserve, Sichuan,
China. J Nat Hist. 2014;48:975-82.

Hu YB, Zhao QS, Lou YQ, Chen LJ, Gonzélez MA, Sun YH. Parental attendance
of chestnut thrush reduces nest predation during the incubation period:
compensation for low nest concealment? J Ornithol. 2017;158:1111-7.

Jiang YX, Sun'YH, Lu N, Bi ZL. Breeding biology of the Grey-hooded Parrotbill
(Paradoxornis zappeyi) at Wawushan, Sichuan, China. Wilson J Ornithol.
2009;121:800-3.

Julliard R, Clavel J, DevictorV, Jiguet F, Couvet D. Spatial segregation of special-
ists and generalists in bird communities. Ecol Lett. 2006;9:1237-44.

Kim CH, Yamagishi S, Won PO. Egg-color dimorphism and breeding success in
the crow tit (Paradoxornis webbiana). Auk. 1995;112:831-9.

Lack D. The significance of clutch-size. Part iii. Some interspecific comparisons.
Ibis. 1948;90:25-45.

Lee JW, Jablonski PG. Egg color polymorphism and morph-ratio variation
in Korean populations of the Vinous-throated Parrotbill. Chin Birds.
2012;3:312-9.

Lee JW, Kim HY, Hatchwell BJ. Parental provisioning behaviour in a flock-living
passerine, the Vinous-throated Parrotbill Paradoxornis webbianus. J Orni-
thol. 2010;151:483-90.

Lei FM, Lu TC. China endemic birds. Beijing: Science Press; 2006.

Page 6 of 6

Li S, Chen LM, Chen WL. First report on the nest and nesting habitat of rare
Rusty-throated Parrotbill Paradoxiornis przewalskii, China. Chin J Zool.
2014,49:435-7 (in Chinese).

Martin TE. A new view of avian life-history evolution tested on an incubation
paradox. Proc Biol Sci. 2002;269:309-16.

Martin TE. Avian life-history evolution has an eminent past: does it have a
bright future? Auk. 2004;121:289-301.

Martin TE. Age-related mortality explains life history strategies of tropical and
temperate songbirds. Science. 2015;349:966-70.

Martin TE, Geupel GR. Nest-monitoring plots: methods for locating nests and
monitoring success. J Field Ornithol. 1993,;64:507-19.

Moreno J, Osorno JL. Avian egg colour and sexual selection: does eggshell
pigmentation reflect female condition and genetic quality? Ecol Lett.
2003,;6:803-6.

Partridge L, Harvey PH. The ecological context of life history evolution. Science.
1988,241:1449-55.

Robson C. Family Paradoxornithidae (Parrotbills). In: del Hoyo J, Elliott A, Sarga-
tal J, Christie DA, de Juana E, editors. Handbook of the birds of the world
alive. Barcelona: Lynx Edicions; 2014.

Skutch AF. Do tropical birds rear as many young as they can nourish. Ibis.
1949;91:430-58.

Sun'YH, Fang Y, Klaus S, Martens J, Scherzinger W, Swenson JE. Nature of the
Lianhuashan Nature Reserve. Liaoning: Liaoning Science and Technology
Publishing House; 2008 (in Chinese).

Underwood T, Sealy S. Adaptive significance of egg coloration. Oxf Ornithol
Ser. 2002;13:280-98.

Wang ZY, Zhou YS. Habitat and breeding of Chinese crowtit around Lianyun-
gang. Zool Res. 1988;9:216 (in Chinese).

Warren M, Hill J, Thomas J, Asher J, Fox R, Huntley B, Roy D, Telfer M, Jeffcoate
S, Harding P. Rapid responses of British butterflies to opposing forces of
climate and habitat change. Nature. 2001;414:65-9.

Xiong LH, Lu JJ. Habitat specialization in the Reed Parrotbill Paradox-
ornis heudei—evidence from its distribution and habitat use. Forktail.
2013;29:64-70.

Yang CC, Liang W, Cai Y, Shi SH, Takasu F, Moller AP, Antonov A, Fossoy F,
Moksnes A, Roskaft E, Stokke BG. Coevolution in action: disruptive selec-
tion on egg colour in an avian brood parasite and its host. PLoS ONE.
2010;5:210816.

Yang CC, Cai, Liang W, Antonov A. Breeding biology of the Golden Parrotbill
(Paradoxornis verreauxi) (Aves: Timaliidae) in southwestern China. J Nat
Hist. 2011;45:1817-22.

Yeung CKL, Lin RC, Lei FM, Robson C, Hung LM, Liang W, Zhou FS, Han LX, Li
SH, Yang XJ. Beyond a morphological paradox: complicated phylogenetic
relationships of the parrotbills (Paradoxornithidae, Aves). Mol Phylogenet
Evol. 2011;61:192-202.

Zhao ZJ. A handbook of the birds of China: passerines. Changchun: Jilin Sci-
ence and Technology Press; 2001 (in Chinese).

Zheng GM. A checklist on the classification and distribution of the birds of
China. Beijing: Science Press; 2017 (in Chinese).

Zhu L. Studies and conservation status on the breeding birds community of
the Wawu plateau, Central Sichuan, China. Beijing: University of Chinese
Academic of Science; 2014 (in Chinese).

Submit your next manuscript to BioMed Central
and we will help you at every step:

* We accept pre-submission inquiries

e Our selector tool helps you to find the most relevant journal
* We provide round the clock customer support

e Convenient online submission

e Thorough peer review

e Inclusion in PubMed and all major indexing services

e Maximum visibility for your research

Submit your manuscript at

www.biomedcentral.com/submit () BiolMed Central




	The breeding biology of endemic Spectacled Parrotbill (Sinosuthora conspicillatus) in Lianhuashan National Nature Reserve, Gansu Province, China
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Background
	Methods
	Study area
	Field investigation and data analysis

	Results
	Nests and nest-building behavior
	Eggs and nestlings

	Discussion
	Conclusions
	Authors’ contributions
	References




