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Spatial distribution patterns and interspecific correlation
of Sinojackia xylocarpa in Laoshan Mountain of Nanjing
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Abstract ; The species of Sinojackia xylocarpa in sample plot of 1 hm® in Laoshan Mountain of Nanjing was taken as the
object of study. Using the pairing correlation function g(r) and three null models: complete spatial randomness (CSR) ,

heterogeneous Poisson (HP) and antecedent condition (AC) to analyze the relation between the structure and spatial
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distribution of the population. The potential mechanism of this pattern formation could be deeply recognized from the view
of spatial pattern. The results were as follows; (1) The number of individuals of small DBH class in natural S. xylocarpa
population was dominant, and it was a growing population. (2) In the study of point pattern analysis, the S. xylocarpa
population showed the aggregate distribution at scale 0-26 m, and uniformly distribution at scale 29-30 m based on the
CSR; and the S. xylocarpa population showed the aggregate distribution at scale 0-23 m, and uniformly distribution at
scale 27-30 m based on the HP. The spatial distribution pattern of S. wxylocarpa showed a trend of changing from
aggregate distribution to uniformly distribution. (3) In the study of interspecific correlation, the spatial relationship
between S. xylocarpa and Celiis sinensis showed from the negative correlation to the positive correlation. The spatial
relationship between Sinojackia xylocarpa and Pistacia chinensis and that between Sinojackia xylocarpa and Acer
buergerianum were about the same. There were positive correlations between them on a large scale, and occasionally
negative correlation and no correlation. The above results indicate that Sinojackia xylocarpa population is in a good
regeneration state. The spatial distribution pattern of S. xylocarpa population is basically aggregate distribution, and is
mainly affected by interspecific competition, diffusion restriction and density restriction. Based on population status,
carrying out in situ protection and appropriately disturbing the community are a scientific and effective protection measure
for the endangered species of S. xylocarpa.

Key words: Sinojackia xylocarpa, point pattern analysis, spatial distribution pattern, interspecific correlation, Laoshan

42 %

Mountain of Nanjing

TR 1) 25 18] 3 A 6 J 2 48 Bl 9 BT A SR AE
—E 25 (B B N 0 A A B (Lan et al., 20125
Velazquez et al.,2016) , BE#% S LR ] 3¢ F (2 FH
s E 5, 1997 ) | Af 6] i1 J6 A7 ML (faf 355 T 45
2017) HHEINFf R 36 A SRy B I 1 o AR (3B SO
2010) 4, J& A4 A2 5 B9 A OH 2 — (Mclntire &
Fajardo, 2009 ; BRf& 55,2018 ) , WFFEAEY) 25 [AIA% = Y
AR Z , H TR A% R 20 A i - Bol o 3,
FAK SR e — 7 25 T Y N AN 2 RUBEBR ] BE A%
KBS IR Ay 2 2 ) v 0 5, DA i I BIR B2 3
F WA Y 25 6] AL A5 2 70 A Bl 23 A5 46 =) 5
[Fi) A 1) ) SCIBE A | LA IS FH 1T 58 ) o 20 A1 52 34
Bi 22 S mst ) ( $BUZ S 45, 2015) WIS [E] o34 5
Fa] St (B4, 2019) W G AR W) 25 6] 43 A A%
R (JABEREAE,2019) HEVE TP AR e =S (a4 JR (T
KA 2020) S5 TR i IR 4 b 43 [] 43 A RO R
SERAY I A 5 ST X B AN RO Y OR B 5 PR
/NG, 2020) , HAF 5T 45 0T 20 Uil 16 A ) 1R
PV SRR T R E

FEEEMS ( Sinojackia xylocarpa) J2& ¥ E R A 1) %
BERHEY), YA BRI P E s R B Y
Pk, IR EF LY W e kR T 1928
AR HAR AR AR A B A, FEEER D5 B IR E
PRI (BT A3 R Rk 7K 52,2007 ) , I HLA B AL 1Y T8
ol Bz ME LA 5 3l W 1 4, S BORFEEAY FI AR SR fiE
155 G PBOA IR, 2 NS AR 7 R

A BAb A3 20 22 70 AEAR S TE RS BT 2k R A
P o 0 A A AR, — 3 S 2 O O P
BETE e 5t B AN L K 4 (R B B A, 20005 BR i UK
85,2015) o A U SUOR B BT A AR ) B DR O
A T R 5 L SRR Tl 9 T R IR A R
SRANEE (B RS ,2018)

A 7 10 R AR [l A R v B 1
O3 X PRI Sl T P00 B AR R X PR
YRR G X5 T 01 A1 40 ol 5 /N ol A S BF 5%
HABFEZNEEE X, BRUA X A FHEN
ATHRIE (A ERRE 2018) , 14 o 23S (0] 40 1 5
FREESER BT ST, % SC LI 1 hm BE M B AR
SRR M BIF ST X 42, 5T g (r) SN PR BORIAS [] 2246
RN Fh 25 (8] 43 A3 55 23 (8] SC R 20 A, R 351 Fih [1]
o PRSI R | B AR 2R R I A R L2 A% R
SR LA 4 7 FF e A3 o A A7 IR DA RV AR
P2 (8] 5C 2, 0 AR 0 A DX D9 P A K K Fol
HE O DR PP S ALK A

1 HRKX 57 &

1.1 ARXER

B AN 3 /N T F VA RN W e Bl i)
JEAR,118°30" E ., 30°40" N, #25 hy “ B mULR T “ VT
JUBHER” (BhAEER %, 2018) , H AT IT A S KK
ESPP 0 0 /N B L 17 = S T 7 A A 2



2 B A o P U LR R A (] 23 A1 A% Joy B Ao ] SE Ik 1R 249

WA X, & %% B8 U 2R g3 B P 3 R R
1 106.5 mm 4P EE 15.4 °C |, AFAR 3 SR e e
39.7 C &AMk -13.1 C 4 F KR 1 106 mm,
HIEFE R Wi 70, ARARIE L2 5 440.36 hm?,
DI F SRAE B R A R B R 7 o 5 i
TRAS AR, LLAMN ( Celtis sinensis) . 8% 3% K ( Pistacia
chinensis ) . — i W& ( Acer buergerianum ) . #& B}
( Zelkova serrata) W47 ( Pterocarya stenoptera) 5 &
A ( Rhus chinensis) %5 3 .

1.2 HRFE

121 3 B AE R A Lk BURE S 1 K SR Fh
BEEZ X (B 1) B E 1 hm® B FEHL, LUK
T3 VAR A A A AR T, R L ) S N AR P )
R, ZRPE K 100 m, ALK 100 m, 73 A% 400 4>
5m x5 m B/METTBEAT SE LR AF, A A AR ARRE
HEEAREZHEYYF A  E TS M
i LR AR VER Z AR Y R W R 4 B e
W RUOR R MY RN 4 R R

122 F&2AEH S TR KRR FEAR R E
BE( EMSEAF,2018) .

TRAREEAH (%) = (AR 22 5 +FH XS ARE +AH )
WEE) /3 MR EEAE (%) = (AHXF 2 B + A XS4
JE+ARXS 55 ) /3 HHXS 2 (%) = (FEADFRIBREY
A Tl R0 x 1005 FHXSARRE (%) = (FAFhEY
SRE/ BT R R E ) > 100 3 X2 35 8 (%) = (3
ATl B s DR TED R BT R 1 e v B T AR 2 ) x
1005 FHXF R HE (%) = (A A 55 B8 Z L/ B AT b B
w2 ) %100,

1.2.3 #AZRX 2 RNERAE RN T E
(& FE5%,2018; H/NAF,2021) , ABFFR LS A A H
N FFRREAR 42 SRR TIE B FRER R AR R 5y 9 MR
2% .12 DBH<2 em, [ ¢ 2<DBH<4 cm, I 4 <
DBH<6 c¢m, V4 6<DBH<8 c¢m, V% 8§<DBH<10
em, IZ% 10<DBH<12 cm, IZ% 12<DBH<14 c¢m,
V%% 14<DBH<16 c¢m, X% DBH=16 cm,

1.2.4 548y 5 b1 AHYIREVR 0970106 46 S5y 5 25 1)
RIERREE , AR R B A 5 g(r)
BRECHIOBUE 5 g, (r) BREHEAT 20 M, AR R 23 A
AE 199 K Monte Carlo BEHLE L, B4 99% 1 &
{& X [8] ( Wiegand et al., 2006 ) Ff- 43 5 ) FH A% 481 9
e KA A /ME A i B R PRSI 4R d R BE B
AN FEHL B R A A — 2 (5K a1, 1998 ) AT
S 30 m, HHEALIT .

1 dk,(r)

g(r)zﬁ dr ;g12<r):277r dr

Krbor BB R, B8R o (r) KA
o g () AE I TR R b R R
23 [ 73 A1 53 90 D 3R AR o3 A BEAIL 2> A KA o A
KR g, (r) BT, 2 g, (r) (E 504 T AL 78 2k
9 E PR IRE ] G IR P R B O I R TR
R BOCI (5RAESF 2007 3 BEHEAE,2014)
1.2.5 ZARA 5 2SR 5 i ) F A 3E d5g 3L [R]
VERTIE R, HE — R (8 25 () A% Jmy 4 o 19 J5E I
TR, R T a7 AR 25 o o AR B A T Y AR B
A B TR 25 ) A% Jm) B N 7R R AE (£ 85)T 5%,
2012) , ARWFSE B R g (r) BRBCR FH 58 A BB
1 ( complete spatial randomness, CSR) Fl15 i 14 #s
17 ( heterogeneous Poisson, HP) ; XUAZ & g,,(r) PR
R FH 58 4 B HLAE Y (CSR) Mg P 4% 1 2 A 7Y
(antecedent condition, AC), CSR J& &t Jm el
JFH B TR PR AR A v AR 2 [ A B gk Sy, B
0 IRAE BIF 5 3 R N AT o] 7 B 1 JL R AR SE . HP il
AC A HEBR PREE 5 B R A5, A 7ER T 10 m R
BE SRR Sy A, AT LA R Ry A2 R S 0T M Y B
Wi (BN 2021) s HP FIl AC HERRIRES b s, 25
INRUEE I I B BRI, R Ry 247 B R 52

ABIE ST B 4 Ak B R 3.6.1 BRAS R
“spatstat” F£ ¥4 ( Baddeley & Turner, 2005) 52 h¥,
I R 3.6.1 BAF5E A,

2 EREA

2.1 FREERTBE R S HHAE

R 1Al SRR ZE T EEE (>1%) P Fh
TH 11 B, EATTAAE X 25 B FUAE X I8 25 B 2 RN T o 1Y)
H 4 AR 89.46% F185.64% , FEEAE AT FL A FH
FAREL XS 485 B85 R A G S 5 B 22 R T o B 43 B 4 i)
H61.77% F160.36% , 3 WX T AP A AEREAFE T
oo S, Horb AN B B R | W R AE
FEAREH P & A P A T I R A 2 1 £ 3
FRFIEERERD , HLER B bR Y Fh R FE AR 7 38 S FF
B 2 000 R A 2 AR, R, 2 R 4y
I N S0 (£ R 4217 N R s 1 = o RN e i

JiNEY W N = [ T U E 7/ AN £ LS
AR IRAE T KRR EEAER 2, AR
JZ AN R | R | S M B E R K, FEER




250 OO0 M W

42 %

118° 0’ 0” E 120° 07 0” E 122° 0° 0" E
N 1 1

[ 36° 0" 0" N

|34° 0" 0" N

PN
Jiangsu

F32° 0" 0" N

[F30° 0" 0" N

0 125 250 500 km
i " s " s " s " 1
+ + 1

BT B At L SRR el TR SRR e ) ol A 0 A o7

Fig. 1 Location of the natural population of Sinojackia xylocarpa in Laoshan Mountain National Forest Park of Nanjing
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Fig. 4 Spatial distribution pattern of Sinojackia xylocarpa at 0 em<DBH<6 ¢cm
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