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Conservation status and research advance for wild Crested Ibis
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Abstract: The Crested Ibis (Nipponia nippon) is one of the world’s most endangered bird species and a
first-class nationally protected wildlife species in China. Since the rediscovery of its wild population in
Yangxian County, Shaanxi Province in 1981, significant achievements have been made in the conservation of
this species in China. The conservation efforts have evolved alongside the growth of its population. This paper
reviews the current status of in situ conservation of the Crested Ibis and research advances in recent decades,
encompassing the expansion of the wild population, key conservation measures, critical habitat restoration
projects, population dynamics monitoring, and related research progress. By the end of 2023, the wild

population of Crested Ibises had increased from the initial 7 individuals in 1981 to approximately 6 600
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individuals. Their distribution now fully covers the entire Hanzhong City, with recent sightings reported from

Gansu Province and Sichuan Province. Significant progress has been achieved in research areas such as

behavioral ecology, environmental adaptation and habitat utilization, molecular ecology and genetic diversity,

as well as disease diagnosis and treatment. This work aims to explore future directions for the conservation of

Crested Ibis populations and their habitats, and to provide a reference for advancing conservation strategies.

The efforts and research on the Crested Ibis have been proven effective and remarkable. The conservation

system has matured gradually, demonstrating a well-established framework. These findings will provide

valuable insights for optimizing future conservation strategies.
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Fig. 1 Population growth of wild Crested Ibis (1981-2023)
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PR RS R HER 2R AR = T 23.6%. Jiang 55
(2022) #H XSGR 4 DBSCAN £, i
ok A I B R R A A R IR S
e, SEEL T ARBYTE HOR 5T A E S
2.5 STHEYEF

AR, ERRRS I T A S AR
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et KPR A 2E BoR, RESIFAER T
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7 F 8 5 [FE B G LR Rl SR VR A PR R RS AT
WAL 2AHFAE (Wang et al. 2022). Xu 25 (2024)
2] (AR RS P R KT I SR (R A P, 25 E
B 22 5 e AR 2 M e AR Bl TR B
Wik gk, JF R IR RIS L R 7R A
A A A B G ER

TEB AL Z FEMEREFLH, Kim 55 (2019) i
177 RESR R AL RN 7, AR A
+ T (RN 53.79%), F&ETHRASRIEF D
AR RGERK B RRB TR, KREGE T
¥ H RSB ST L 53 3. Choi 5§ (2020) 18
I P EAMCHAR . R TR Z R T
FARBR I TR AL 5K 73 BT I, ARRG LR
AR EIME N 0.84, 1] Loy NN E KR
Feng %5 (2019) W8 T i S ARESIFEA, K
ARG R L T — 0 7 e s 2 Rk,
HT KRR EE, R TRENAEHFRE.
Fu %5 (2019) Ryt st KL T — Lt 5hk
Jifi B NG S AATE A OC R R], I RE I LRI 1)
REBR R B i RIA A e R B B R BUET,
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Table 1 Research progress in molecular biology of the Crested Ibis
AU KR HEEX S5 3R
Research focus Key findings Implications References
RGE RS W B AR R B AL B A ORIE R A TGRS, LTI B AR Wang et al. 2022a
Sensory system B, RAER T B Adapting to tactile feeding, and the visual
evolution Upregulation of auditory pathway genes; function may become specialized
deletion, mutation, or conservative substitution
of vision development-related genes
ol R G -9 2 R PR R M B T A S R Se R G T Y E L Lan et al. 2014
Immune system WY MR Key mechanisms underlying the
evolution The B-defensin gene family generates diverse ~ regulation of innate immunity
variants through exon fusion and alternative
splicing
S ERuSTid MG OARREIS; b2 SRR RO LR S, R OARBEAH Xuetal 2024

it g BRI TE BORT M G ik
Evidence of microchromosome fusion is
observed, with a novel sex chromosome
resulting from the fusion of autosome 22 and
an ancestral sex chromosome

Chromosome evolution

B2 R

Genetic diversity

The mitochondrial genome exhibits -high A +

T content (53.79%); microsatellite analysis
reveals the presence of two distinct genetic
clusters; and the modern population has lost
approximately half of its historical genetic
diversity while accumulating a substantial
number of deleterious mutations

FAEENG A E S o S A A DGR A T e S
KB H AL ] RE SRR

Reproductive failure may arise from
loss-of-function or misregulation of genes

FIHASCEEA

Reproductive genes

critical for embryonic development and chick

survival
FEAHREER HERGAMMERNRBTR
Plumage coloration Eumelanin is unrelated to pigment metabolism
genes in the Crested Ibis
% O 2 R IR ) 2 A5 R eSS AT A
Dopamine receptor Genetic polymorphism at this locus may affect
genes vigilance behavior

RRIARERNA A+ T HEHE (53.79%) 5
TR RIRA 4 N AR DR
B RG— P stk 2R, MBREZE

EL]

The provision of cytogenetic markers
constitutes a novel case of sex
chromosome evolution

Kim et al. 2019
Choi et al. 2020
Feng et al. 2019

TR RGUR B WAL S DA R RS 45
Y, IR R ATURRE 5 0 2 IR
Determination of the phylogenetic
placement and extant population genetic
structure serves to illuminate bottleneck
signatures and inbreeding vulnerability

I3 THI R B 23 S B R Fuetal. 2019

Molecular-level explanation of certain
reproductive failures

HRFEAK
Mechanisms of feather whitening in the
Crested Ibis

T i R RSB AT AN L
Understanding the vigilance behavior
mechanism of the Crested Ibis

Yang et al. 2015

Komatsu et al. 2014

B FECR R BRI A a0 R RS R T
VERR LR e i 25, DLis 308 %
VSRR, MY SR (R 22 A .
FERBYHRRAS T |, Yang % (2015) fRiE
T AR RSNMAR H IR E AR, KRR
S A F R RBP4 B R B, R
ZHARRBMEZRU IR . Komatsu 55 (2014)
AT 75 R B AT AR A G 2 LR SZ AR
FERIGER, H 2 AN LSRR EAT MR

RMATEE. A, FETIE DNA 80
PSS EROR (FRIZERSE 2020) M [FIA Z 7R
EHIE RIS T (He et al. 2013) YR RSHT
Fhe it T LR

X LRI T B AR RO AE A5 DR 2H 2 T R B HY
SIAERERL S bR B A i S A SR
FERRIE AL B R . AT R R P I
fEZFEERAR, AHEREMER, AFUEHST
BUEE BNRY S, BHARO B i 22,



* 452 B2 & Chinese Journal of Zoology 61 %%

TP R A 0% 2 251, DISCRF AR RS M
IR JE o

3 FHEMBAEE

40 ZHER, RBGIX— NRFEAE O FpEERR AL
KRR (R s AR IR 2012), #2600 “ 4Kk
RO SE PR R ) B 7, 153 T AR
AR H A = VPN . B AT AR RS R KR B
SRS R, (HRRRATE T EE I RS,
REMIVRITIAZRE B R

B, AR RSE AR A HON G AR B
B, XGRS BT e X AR Hh 5
B RHR T BERME, 8Y)F e &
RSTR I E AR LRI HOR K, BUARAR R AT R
B, FRFHRI X R I (e 2018)
HIR, KBS AX 2 RSG5 R AKX,
PRE TAE S T7 R RAVSRAFAET J&, B At
“RUFAME” I X S S5 RS R TR,
RAFRREE TSP X S R R 512,
KPR SR RBPE . Xk, BUEMEEH
1981 4E R 7 R ARG H R g e R (il /NP
(Lietal. 2014), BfEZHMAK, HREEH
FEAERAR, PR IG5 (Fengetal. 2019,
Fuetal. 2019). T4k, RERECIER R
WAL b Sl AR % 2 g sr 1 B4k i)l 25 3k
HHAET FEEE . WS VT 5 Eh S b
J& 1 AL SR H BRI Bk, H H RTET
TR AT AT AE R ARSI, = 4> E LY
TR SHAMEE S, E—Ef2E LR
TR E R RS R

T A AR, RBGLRY 1) DA H6 T 7E L[]
AR “BUNER. BFHOHE X357 4
ERPP I E (Toyoda 2017, Ren et al.
2022), it —DHEIE R SR S B SR
A4 (3K51%% 2020, Kawashima et al. 2023).
RRIIRY B LA XL E N IERIAESE, Z0AE
% R NnsE AR A s S RN S s R .
IR RS, T “RRS” AT
SZ T AESMMESILEE, METRREER R

PN S FIEIEA R4 (Maharjan et al. 2022,
Yang et al. 2024b). HbrseF e KRR H 555
i X NG BRI LA R RGRIE N X,
FB A B TR R BB HE )T
(Uenishi 2019). [, RS KE “KEY
PRYP E K BIHEREE” A« R RS B S ARI B T
O MRFEEH, REMBIARLGRT T,
BUa AR, B R RO PR A 2

FERFFERT T b, ARROME AL T SH M
Ry s SRR R A M 52K, 2Rk
A AR R A 22 B B
RN AR R N 1% B A Ge R Y A S 7
Ky BIEAYF R AEY S DI
JT TR AT, A AR A 5 T HIRA
fif AT HARAB AL 22 FF 1 B A 52 ey 5 38 N AR AL
B EERHEHA. NTHERRSAESFMA
Yié (Xieetal 2020, Xuetal 2024), K&
MAME . RIS RGUE RN AT AL sh 2
WS fEREPE T ITE R R, 48N R RS TR
AR K RIS FE R SCRE . Ry
SR B SR, AR AR RS IR
P I8 A BRI G DA O 5 AR 3 SO Y
BHEEH], 5| AR RS R fa ) OR3 o1
BR R EEET Rt P ETR,

2 % X W
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