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Abstract

In order to understand the bird diversity in Muling forest area in the southern Laoyeling, Heilong-
jiang Province, Chain, the survey on the bird species was conducted from late April to early May
2021, via 65 sample lines in 13 habitat sample plots. At the same time, 6 bird observation points
were randomly set in fish pond and reservoir for observing and recording waterfowl. We recorded
a toal of 47 bird species representing 12 orders and 21 families. Of all, 16 species were Passeri-
formes. There were 24 summer visitors, 14 species of residents, 8 passage migrants and 1 winter
visitor. The survey found also that the predominant species of birds were palaearctic, with a total
of 22 species, and the few were monsoon type and medium subtype, with 2 and 1 species respec-
tively. The 13 habitat plots contained 11 habitat types, among which fir forest and oak forest ac-
counted for 25.22% and 17.26% of the study area, respectively. The Shannon-Wiener diversity
index ( /') of birds in the two habitats was 1.951 and 2.285, respectively, and the number of indi-
vidual birds accounted for 21.26% and 20.37%, respectively. Although the area of fish pond and
reservoir only accounted for 0.62% of the total area of the study area, due to the water area was
the main habitat of waterfowl, the Shannon-Wiener diversity index ( /') of these two habitats was
also high, which were 1.405 and 2.166 respectively, and the number of birds accounted for
25.30%. In addition. The cluster analysis of birds, using more than 1% population and 11 habitats,
showed that, at the distance of 15, the common birds in Muling Forest could be divided into 4 as-
sociated groups and habitats could be divided into 4 broad categories. These results in this late
spring survey can provide basic data for the study of seasonal bird species diversity in Muling for-
est area.
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1. 5|8

SRSMVEET, WEMAESRM R, EYFZ IR E IR R, H SR 2 AT
DAVE 9 VTN A0 550 50 e 2 IR () B AR, TR S 28 2 MR TR 38 40 A v BV A AR 38 R G IR 25 D RE ) 5K
BRfgoL1] (2] [3]. '%*%ﬂ’%ﬁiTE&QHEWEMEEX{J%?RMFFE P, AN AR B 2R DR A B I T bR
SEYERE R Z R D R Z 2 —[4] [5]. H B0 E N A S 2R M0 50 R B R 7E SR X R
P S ITHERIY P Z A SE T THI[6] [7] [8 ][] [10], T X B —Hh X P 5 28 (0 2 R E S P 22 5 1 5 =2 K 341
PRSI S AT . S0 FAR ISR IR0 0 UEk,  [RIRIE 7 S S 2 SRR AE B Ak 22 REPE X AR RS 1 R
PHERENSHERE N

RESRRFEEE, HirRESMAN S0 1400 K0, Hi BT B8N o 4ia 370 KF(11][12].
PERVTAE 22 A5 U8 B A R AR DA 9 3R B AR 2 BEPE ORI DGR IX 4o, I 4 SR AE 12 X 3 R FH AL s vk
FURE D 2 VE R 2SRt 22 REPEHEAT 7 Wi 53R A [13], 1B S 28 W Ah 22 REIE B2 FL A A 1 B> R GR IR N
MBI ST, ASREI VR 2 BEME RS AR R . O T SEINRNF R ORS % XIS A 2 M0, RO A
BB IX e AN R A N SR AP Z e, DU e A b X e 5 20T S R Bl Bkt T R AR IX
BRIX R KZFEHIUR, RFPFFITR SRMM 2 RY, ged XIS P IR DG B
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2. fARGE
2.1. FARXIEER

X AL T VT A 5 MRE AL, K ALk 508 R EB(129°57'~130°23 E; 43°49'~44°14'N),
AKP95E 36.71 km, FIIbK 45.97 km, SEAN 844.11 km* (14 1). EFH/RIR—2°CAAL, WER, BiRHE K
ik P 2 XS, PR I AE 7.8 H o MRIX N AEY) 1100 200, B E K 1 HE S EP YR ILL S (Taxus
cuspidata) 1 Fi, &34 ¥ BE(Phellodendron amurence) WAk (Juglans mandshurica) 1 4K (Pinus
koraiensis) S WIEHEY); SAH FAFHEZIY 270 £, EX 1 HARZ Y 3WFE RICEPanthera tigris
altaica)~ ZALSI(Panthera pardus orientalis)FIMFAE EE(Cervus nippon) 3 #, EF I L E SR8 26 Ff,
REFNY) FEH I (Lynx Iynx) BRE(Ursus thibetanus)~ 5 JE(Cervus elaphus xanthopygus) M (Capreolus

pygargus)E.
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Figure 1. The location of study area and distribution of line transects
E 1. RMXME MRS mE

2.2. HHRIREN

T 2021 4 4 AARAEH T X IRBEHLAT B TR A S0 R RE M 13 B, RRHUESIRE I 3 km,
%2 km, FEHWPIAT S S SN 3 km BELR, FEZRIAIRG 500 m, FLATERAELE 65 25(1E 1), VAT AT I REIG B
TRAM KRS, FR 5:30 Bk, WA—41LL 1 km/h FEERERRELRRTHE, CFRZEPIMITE 50 m PYIHTH |
SRS R K H 528, B ORI R NFEZE I 50 m VS 9 I S 2B A IE AN GL it . e A Al
F CELESTRON X faj B8 Wi 4g, X T-H%E XI5, A RAENLINIE, A 5RH T SRR .
KR R B E AR B P (1 S 2R B ROERYE,  TEZK EEALET R R X A BB B 5 M, AyERE 1 M0
A, PRSI KR, T4 H 5:00~11:00 13:00~17:00 & 253% 5wyl (5 B, f# ] CELESTRON
T Bz 5% M Ultima 80A L f B B AT 4% . R A It AP id e 240k MRS AEBERAY. 1T
A FAr B S R . SRWBhSCA . AR RGRYE (P E WG TN (14180 (Hh E 52K
KENAHF) [15]H0E.
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2.3. BUROHT

2.3.1. BAa9¥heE p AT

I T AN [F] S A AMA R R S R G B B S L) SR E R, K P> 10%5E AR,
1% < P < 10%E NH WA, 0.1% < P < 1%ENMAR, P<0.1%ENFWF: [F Gttt s X &3
5. RS, BAESRIAAR S AT &I B DL R S 2R A L 16]

2.3.2. BRIUMS RO

AR A 5 19 28 b % REME 537 R Shannon-Wiener £ FFHEFEER(H' ). Pielou 39511 H5%i()) &
Simpson ZFEIEFRE(C) [17] [18][19].

Shannon-Wiener Z £85I H'):

H'=-3 PP, 0
Pielou 51 £ 4U(J):
J=H'[H,, )
H, =InS 3)
Simpson % FEIEFEEL(C):
C=1- i(}g ) )

W, SN RPN EE, PR IR BRI RAME BB LA .
2.3.3. BB DA BRI

ANE G R 2 A R A TR I B S Al REM Rk AR O R . A AT I3 S BB L 3 1% 1 & 244,
K432 TSE T 50 X 380N S SRR (R AR L AR AN R AE B b SR oAt v, R )2 38k
S AT AR E) A B 1) (O ARALL I, 0B fd A IBM SPSS Statistics 25.0 #0458 .
3. /R
3.1. WX S FheE RAFHE

ZHIF 5205 FRA 1 A 7K & Sz bR 2 d ARGk 78 km?, (A AT X IR AR ) 10.41%. A 0 B S
FAKE 12 B, 21 B 47 Fh, b 2032 Ho KA H 8 By 16 Fh, (5L A B 2FUS 5001 34.04%,
JEFZH 1R 10 B, XU M 201 21.28% (% 1).

Table 1. The category of birds in Muling
* 1. BRHMXERS %

H B i ERHE% i B %
Order Family Familypercentage Species Speciespercentage
PASSI:ZéI\{ﬁERMES 8 38.10 16 34.04
PIDC%IZI(()%REES 1 4.76 4 8.51
G ALi%Ilt%)?{ME S 1 4.76 2 4.26
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Continued

COLUffngEORMES ! 4.76 1 2.13
CUClﬁiIL%jEOERMES ! 4.76 2 4.26
STRI%I}E%?{MES 1 4.76 1 2.13
CHARAﬁ];%Rﬂ%HE:ORMES 3 14.29 4 8.51
ACCIP%E{%FEORMES ! 4.76 2 4.26
ANSE%I}FIJZ()ERMES ! 4.76 10 21.28
PELEC%ITI%FEORMES ! 4.76 3 6.38
CORTC%IL?QMES ! 4.76 1 2.13
GRf?F%EMES ! 4.76 1 2.13

M ERR 7y, BARYH 24 B, B8 14 B, RSN 8 Bl &A% 1 R, 23J0 A7 kiR A 12K
FHELH 51.06%- 29.79%. 17.02%A1 2.13%. M A R% 7y, 5 AbBy 22 Ffy 2xb 7 Fh. ZRIEZY 6 b
5393 TSR S R 46.81%. 14.89%. 12.77%, AR ZERIX AP 35008 4 Fi 2 FA 1
Py ANGVAZRIAE 5B, N RILE(Parus minor). KB 45Y(Motacilla cinerea)~ I8 30HE(Phasianus colchicus)-
KALEE(Cuculus canorus)F 8 38 5 (Alcedo atthis) [20]. HEHFIATRI, L4 (Poecile palustris) Y1t
KRB R (30.17%); % WAL 15 Fh, AKILH#(8.46%) I (Phylloscopus fuscatus) (5.17%)~ K
SkBY(Emberiza spodocephala) (8.56%) ¥ATY(Garrulus glandarius) (4.58%)%; #ifH Mt 26 f, ARBEHK
AR Y (Dendrocopos major) (0.79%)~ )8 (Emberiza tristrami) (0.69%). KH-59(4sio otus) (0.25%)~ T
HS(Sibirionetta formosa) (0.2%)%5; FE I 5 Fh, N/NHEBEAK S (Dryobates minor) (0.05%) KKLEEEA
Y (Picus canus) (0.05%)~ R k33 Vanellus vanellus) (0.05%) %S (Grus virgo) (0.05%)H1# A48
(Motacilla tschutschensis) (0.05%) (Mt % 1),

3.2. NREERSRNIFS RN

Shannon-Wiener Z TR H' VIR ILE LB AP I Z 060, H' (EBOR, UL R ) 2 ARV
WHFR A, FRRAR. BRI AR K R ) 2R 2 RE R B, 70 A 3] 2,285, 2.255 1 2.166: MR HRFIHL
HERR I 28 2 REVEFRRURAIR, 1N 1.396 AT 1.353. Pielou %I51FEFRE(I) ML T Wkt /> A (3 SIRE R, T
R, BEE R PR e ) 2 Sl . BEFER B, IR ST BRI S R AU N, AR Y
S EfRER K, 43309 0.610 A1 0.817, Simpson ZAEPEFEE(C) AR, T AE 55 R Wi £ &t 43 A B AN 1)
&), RHMR AL MRS . FFIERI], KEERR S BRI RN 0.854, MR iR Hm N A
0.637 (# 2).

TEWFFLIX IR, RS A A RO, AR A 25.22%, FEARRSARAE ST i 20 S 3 15 2844
B VO A0 S B S 2B AMA BB 21.26%;  f0 3R K A AR 8 TR 2 RS o F X 3 T AR )
0.62%, HACEEIH LSRS0S A B0 58 B S 2R B 00 25.30% (K 2).
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Table 2. Bird community diversity in different habitattypes
2. FRERFEREESHM

£ PR e o J .
Habitats Species Numbers
sprffﬂest 11 60 1.960 0.817 0.803
53 \
Lﬁ:}i %)jjst 1 88 1.783 0.744 0.775
biﬁifiiist 13 133 1.734 0.676 0.736
Poz?ﬁjgj;est 6 25 1.396 0.779 0.694
O;foxfiﬁst 23 414 2.285 0.729 0.731
.y
F{; E jjs . 22 432 1.951 0.631 0.740
Vs \
ELENH 15 219 1.799 0.664 0.722
Korean pine forest
WA
Maple birch forest > 19 1.353 0.841 0.704
213 q
Lijfffﬁest 15 104 2.255 0.833 0.844
3
Fis% f)nd 10 128 1.405 0.610 0.637
Reifoir 18 386 2.166 0.749 0.854
A
H#IE Area percentage
30.00 AMEHH Individual percentage
S 2500 |
ED 20.00
g B
i,‘ 15.00
N 10.00 |
T
5.00
0.00 —
B F I FFEF &
AT & v F

Figure 2. Area ratio and bird population ratio in different habitats

B 2. TEEEEREA S LA FELL

3.3. NREEEHSAEFFABMNE

RRHTEERR], EHREN 15 WaDReH WS 00008 4 DRFR(E 3): RUKIETS. AOEEFRY ., %
HREE S N—K, N, SRS N —3, KPR I ) B 4 A AR K 2 A 3 AR 85
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HEWLE P BN KW SRS ANl 0 B B AR R, BTG F758, AR BT
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Figure 3. Clustering results of bird population association

B 3. BEMBFERRREDN

A R AT SRR AL R0 )2 IR AN [ AL B R R BEAT AR E 2 BT, SRR
B 11 MAESERB N 4 6(K 4): PIRHEHIRTRZSH . R ARMUKIRAE S Horb, W2k, 20k,
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Figure 4. Cluster analysis of different habitats
E 4. TEERRESH
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4. it
4.1. B3EERHE

I VR B AE A b X W A AN [F) AR B P 1) S SR A R R 2 R, E TR A A 1) R 52 2032
W, RJg 12 H. 21 B 47 %, #TEH SRR 2 N 16 B, SRUEET) 34.04%, HEELE IR
WERRAF, SR RE 30.17%. AR MATE 4 AR~S VIR EZY, ME RN SE
{5 5 1B BT B S, Hd B E % S 24 Fh, HFUEET) 51.06%, B 14 B, SREAER 29.79%,
K 8 A, (AL 17.02%, A SAGEFE] 1A, HRUEET 2.13%, X 5IEEFTAEMENT R
M X & ERE, DLEAER SN F, Al B 938 22 Fp. AR M, HEMNKIARER, F
X BSRTHE RS S 250 5000 4 Ry 2 FRAD 1 b, A A S RAF SRR XN AR AR AL K L X
by EE X 3 K1 5o

4.2. B3R

WG VR 20K B AL R AT 1521 13 BRAEESAEHLRN 6 AbsK W82 S AE B 70 8 T AZHR, TE I RARR. L 3E Al
IKEESE 11 A5 287, DL Shannon-Wiener 2 FEEFRE( H' )73 B B Fh AR 35 R 1) 2 S8 W0 Fh 2 K 1% , F1H Pielou
)5 BE R () i T A — A= 358 R R R 9 22 5%, FIA Simpson 2 FEIEFEEL(C) 7 T IR — A= 358 S 2R Fh 1)
AL BRI, KPS @y ST X AR b, (HId 300 52 28808 5 S 800 25.30%, H
Shannon-Wiener £ FEPEFRE( H' )~ Pielou ¥ 5J FEARE() BN, 1K AT BE A2 R 7K 2 A 3 2 /K &5 1)
ERUEIAEE, FIR X R AE SRS 7K . VRN B EERSY, ARIREHARE FEAL, R B BRI
PR e 1 A A PR AL, A I ST R, IR BRI 2 R A R T S S R R Z R (21] [22].
AAZRFNERB AR 3 89 78 X80 O T AR 20 BA 25.22% 0 17.26%, 28R Z REME R . Fhial G 2= gk,
XFFE “Wfh - T SC R (Species-arearelationship)” Hit, BIWIFI£ #5418 AR 2 2R ME IEAH 2% 23]
IR A SR (R OL S PR & DA Fop A S DG o A EL R WA, s LK EE B A B AT, 17
S B ) 52 2 58 0 N TS RE VBRI RN L, X NS0 B BB 7K & — M ANE 3 Hh 5 3
TRARMBTE AR T 2R BT, N7 IR RS 2 e, S8Rt 1 3 2 BH.
PR R R 2], /N T B3R T R AP S AR B34 FT . TR LA R TR R AR 25 (e e
T YA I SR (A1) 8 R [24] [25] [26].

LR S AL T B 28 47 B, D FBORHCEIG 141 B, X AT 85 AR R 2 /& DAAR X 2 28R 1K 20 &
N, R NNTFPAZRE SR, FEAR FAJE B X 730 R 5 SR ARAE Dy T 2 1R A 9% [27] (28] [FJI
PE SR SR LRV SRR MBS C. RREEMEETHT, RN ERSRLE, X415
Bl . AP R E A A SRR LT, SR EA WTRE YT, B A SRR
o, AEANRS SRR — BT SR STANARN RIS, SRMETGE, AFES KR
HEMMEREI N, soma R e . AR AK SR, WEERS THHE, MiFSNK S K, FE
BRI AN G 0 H A SR IR A TR

WA R AR METTT, SR Z A A S R i ER A, REEMEE AN RN E
MV K45 R 2R RS20, DR A ST TR 5 0 A e 4 X 5 SR 2 AR VE IR e ik, RIS
55 FH NI AR X A A AN [R) A 85 Hh 5 2R 2 REE RO I 7T S SRR Atk 29

4.3. BT ERRHEME

AW FER L 3R B ) & AR BRI B4 1% R AT IR T IR KDL, SR Ty 4 DRRE: A
NG ARG A AN Oy — SR 2 T R K, WK PR AE S NS S I K, AR AR R
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GH . BRI ES R T IEVN XSS RS, sk MSN S 8 —3K, w
FEASEIIIE B, ML AR N kMg . BEMES SR 1 REFRIRES 7P HELE . A, B
KW 5 B R 0 B B O AE G R, BTG i, ARS8, BRI W, RS,
IRPENG . KU EFIHCKES BA — € WA R R, EXNE TS FbkH, ETRAMR PR W, A A5
TR RME ST R B, AR ZDRnAR. HRA AR AR A B AR U o — 2K, TR AT R A AR
AN B AMRAITE A MR 0 08— 2K, R TR RRASARAE ST M AR AU AR 1R B v AR UL
B, RS, SRR R S AR AU B e, KR

B
R AR T 0 T [ 5 0 1 SRR X e 53 T AU AR K 93 6
E&ME
ST A 46 BT I TR BT 55 S - SRV (R S U WL ) R R B R B
(CZKYF2021B002).
S5
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Note: Residence type: R, resident; S, summer visitor; W, winter visitor; P, passage migrant; V, vagrant visitor;Endangered

grade: NT, near-threatened ; LC, least concern; NR, not recognition; Distribution type: U, Paleo-North type; M, northeast
type; W, Oriental type; E, monsoon type; C, whole north type; D, Central Asia type; O, hard to distribution.
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