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Abstract: [Objective] To analyze the composition and metabolic characteristics of gut
microbiota in Siberian crane (Grus leucogeranus) overwintering in the Poyang Lake.
[Methods] The 16S rRNA gene high-throughput sequencing was employed to reveal the gut
microbiota composition and PICRUSt to predict the function of Siberian crane overwintering in
two artificial habitats (lotus field and paddy field) in the Poyang Lake. [Results] The alpha
diversity indexes (Ace, Chaol, Shannon, and Simpson) showed that the gut microbiota
diversity of Siberian crane in the paddy field were higher than those in the lotus field (P>0.05).
The beta diversity based on Binary-Jaccard distance matrix revealed significant differences in
the gut microbiota structure between the two artificial habitats (R*=0.312, P<0.05). The
Siberian crane overwintering in different artificial habitats of the Poyang Lake showed varied
gut microbiota composition. Terrisporobacter, Romboutsia, and Turicibacter were dominant
genera in the gut of Siberian cranes in the lotus field, while Lactobacillus, Riemerella, and
Catellicoccus in the paddy field. Line discriminant analysis effect size (LEfSe) analysis showed
that the microorganisms like Lactobacillaceae, Lactobacillus, and Turicibacter with a strong
ability to metabolize carbohydrates had significantly different relative abundance between the
two artificial habitats. Functional prediction of PICRUSt showed that the intestinal
microorganisms were mainly involved in metabolism, gene information processing,
environmental information processing, and human diseases. At level 1, there were 5 types of
metabolic pathways with significant differences (P<0.001). [Conclusion] Different species and
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number of birds and different food sources of the two artificial habitats resulted in significant
differences in gut microbiota composition and characteristics of Siberian cranes overwintering
in the Poyang Lake. PICRUSt functional prediction showed that there were significant
differences in the abundance of functional genes of gut microbiota in the Siberian cranes
overwintering in different artificial habitats, suggesting that Siberian cranes could adapt to the
changes of food resources in artificial habitats by adjusting their gut microbiota. We
preliminarily studied the composition and function of gut microbiota in the Siberian cranes
overwintering in Poyang Lake. The findings underpin the relevant research and provide
references for the conservation of overwintering Siberian cranes and the formulation of
management measures.

Keywords: Siberian crane; intestinal microorganisms; high-throughput sequencing; function

prediction; Poyang Lake
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Table 1 Sequence information and diversity indices of bacteria from fecal samples of Sberian cranes in
artificial habitats

Samples OTUs Ace Chaol Shannon Simpson Coverage

WXO 163.11£29.17 173.87+26.63 179.95+29.55 2.99+0.29 0.74+0.05  0.999 4+0.000 40
KSD 169.44+20.91 178.82+19.71 182.66+19.62 3.17+0.42 0.78+0.05  0.999 9+0.000 03
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N A B30 RS g 38 A W) 25 R 28 G AT T 40
Pro ARFEW], 2 BRI T AL VS 8 Ak
Y1) Ace. Chaol. Shannon Fl1 Simpson #5%4(1
T E V22 5 o AW BT PCoA J3Hr A RN
AR B Y S T A A R ZE K, R IR
S R R FH RS R YR VR A R 25 e R
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(R=0.312, P<0.05), iEfEME IS4 % 2 Tk
JRAEAETE S, ORI R EAs 5 7 VR L B e, [
HEREE K, S5 HESEA, 85T
BRI EM AR, FEE
Tl o ) b ) A8 AR RO, ] SCE AP T
K, BRI BRAI N T A i FE K YE . A
MR Z RS, S ZHS T HAE
FIES/INX . VEBE AR ANRAE ML R B, FEil
RS5O FER TSR HRRES T HE
IS /N RS . Rk, AR IR 4 & Fh
PR, BN U Y UE TR )22 |
VE B AT e A0 52 B AR F A AR B2 P RE LB K
XA R T B 2 ORI T AEBE 0 S 1 1 T
A2 B ENEE R,

AT R 2 FASFE N T AW A E
TAE YRR AL 2 JEREDE T AR T] L
LT VAT BT 13X 4 Fh2ERE, LIE R BFSE IR AR
FERHEERER ] ARTE TR 1] L O RA T )RR PR 1)
B R o 5 2 A ) v R AR SRR
Grond IS K BR 1% J  T S 2B W) A A 0
PR RG] o A5 B 2 PRI T A3
BB AL K RS2SR A, HoZE R
Wggrh, REBCH mJE TIERER ], BRI,
R DA T TRBFF B TT, HEI N T AE B AR fXT 1S
WA TE A DR TE BB U AN K 4 Fh2STETE
2 PPN T AR BT 7 LU BIAS], JRRERR )02 2 Ff
N TS &7 He i R A JEERE TR | i vp
e R B — AN , BRAE T B A 3E i B 24k
KALED) . BRIV FN 2 Wi 43 fE 7Y, Zhang %)
(IRIFSE S 3, Rl v PR B 1) A AL X 2 A vy T
Al 5 B A 1 S S AR R TR A G A ST
A B LITERE | A SRR E Y N E,
M ATREXS 2 AR [RI T A 355 468 g 1 Lk
VE A JEERE TR AR = B AN R

TEJEAKE b ANELN T AEBE S g E s

BT 2 25 S K AR 9 3R WS H S A B 1k
AW PR R R AT R (5 Hk 29.64%),
5 A7 VG R A R AL AT B R R LS RS S
F TE S 0 o B K R 2 PR A R (5 ik
71.26%), Hy = B AT 7 s FaS i AT s . A<
5T 3T LEfSe /7R & B, 8 H S i i
Wy - JT B L 5 A 0 I AN 5 R AT 1
AR = B 2 v R S R FH RS A
A=Wy FUBR AT B L L ECAT B 8 A S il T o ) )
I8 2 1R R T RS AR S P Ak R R
FEBUCE SR AR TR A SRR 2L | T Ak TR
HH ) RS D) LR B R B TR A v T Ry 1%
B TR P TR (P<0.05)7), AT
1Y) B U U PT BB BOR RN T AR B8 1S B
YRS AL 22 5 2 IR R, 7
FRE AP 2 A5 76 W POV 5 B A 1 e O
rFitE FAARR I ECE EEMA A, KRS F
BT E ML BIL, ABFsRasREN, 4
F 5 H ) S I IE R A KR S g Rk
BUAHSCI TR, AR T AR 8 A V1
B AT TR e B VR A B O R R B B
AR B £ BN . X R IUIRE H ST RE R 27
BORHE IR TR, TES T HE 2R 0 AR
A WFSE 5 B Sk A8 0 ) J8% A0 52 88 =22 ) A7 A5 g i
TRAERS JEAR 1 58 AL G, FL I 1 2 BT
T VR A SRR S AL IR B2 5 . AR ST A
RFERIREH, RMAEHELE R Z R E IR,
A SRS R —XERE, XS8R
H A8 A S AT B R & m T
FEH AR RN . NIk, AT S8R0 &6 PH
FRAC R, TR IUE 2R R N2 0E
S X S A5

PICRUSt 4 Z T ohRe L AW 5% , I
BRI TFE 2R 1 5 1 AR DI R RO B g
FW, PICRUSt J 4%t iz 1 11 7 ) R 356 A1 00 £y
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HERR L 85%-90%), il it 15 KEGG Hd FE 1t
Xof B, F RS g T A ) G i ) R 2 B8O R 5 X
WG . BTFRICIITE level 1 7KF R e,

4 BR FIAE Y0 M /€ (global and overview maps)fE
level 2 /K- b A= fe i o 7E level 2 K I, 2 40
IS i B RERE R S 10 B/ChaE A, Hp
A9 A i B AT B35 25 57 (P<0.05), KM
HAS [R) N T AR 355 11 8 1 38 T DV A D) e
Rtiste b2 i, Xl R BB A A
M AERHANERAS | PE s AR B Y R HEE R

4 Hip

FIIH 16S rRNA J PRI P 32 AR Xl 260 BH 1)k 2%
1465 i T T A P A Vs Al A AT I 9 K BT
T UNERERT ] BT VR 1 ) AT A ]
R FE A TR o F H ES  TE E  h  SAT
W 2 A VG S FH 5 BT T s AR X = R
TR A R A S IE A B AT
e FN AT R (AR = B 2 TR S
2 FPASTR] N T A= 355 780 BH T 8k 4% 11 88 i 3 Tl A
M ZRERE TR EMHER, HET
Binary-Jaccard i ER B 2R H A
2 BN T A SR Y P18 o 8 U PR VR S A 22 5
1 (R=0.312, P<0.05), £:F OTU i 8 i
PR RE DG I 25 23 A2 BT, e FH B g 1 T e )
P28 LU 8 B R A A, TR ) R B R BN R
%o T KEGG sAR m gl i e 22 540 #r
P15 i 18 A 0 i A 1 R 2 0 TR 5 AR A O
AR A 55 1168 o 18 G A O v ZE e A
gt B HA B 22 51 (P<0.05),

B

AR T BRI R MR B TR s IR
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