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Study on Niche and Interspecific Association of Dominant Species in
Arbor Layer of Bretschneidera sinensis Community in Qiyunshan
Mountain of Jiangxi Province
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XIE Tingting', SONG Qingni', YANG Qingpei', LIU Jun"

(1.Jiangxi Provincial Key Laboratory for Bamboo Germplasm Resource and Utilization , Jiangxi Agricultural
University , Nanchang 330045, China; 2.Jiangxi Qiyunshan National Nature Reserve Administration, Ganzhou
341300, China;3.Nanjing Institute of Environmental Science , Ministry of Ecology and Environment, Nanjing 210042,
China)

Abstract: [ Objective ] This study aims to explore the niche and interspecific association characteristics of
dominant species in the arbor layer of Bretschneidera sinensis community in Qiyunshan National Nature Reserve
of Jiangxi Province, thus providing scientific basis for the monitoring and protection of B. sinensis.[ Method ]
Based on the previous investigation, 15 fixed plots of 40 m X 40 m B. sinensis community were established in
Qiyunshan National Nature Reserve of Jiangxi Province. The niche breadth, niche overlap index and niche
similarity coefficient were used to study the niche characteristics of dominant species in the arbor layer of the
community. The variance ratio method, ¥* test, association coefficient and co—occurrence percentage were used
to analyze the interspecific association. [ Result]| (1) The important value of B. sinensis in the community was
2.47 % , ranking ninth in the tree layer.Its niche breadth was the largest, with Levins index and Smith index of
0.918 and 0.971, respectively. Among the 14 species pairs associated with B. sinensis, the niche overlap values
of Machilus thunbergii, Michelia maudiae , Rhododendron latoucheae and other 9 species with B.sinensis were
higher than 0.5, accounting for 64.29 % of the logarithm associated with B.sinensis ; the niche similarity between
seven species such as Machilus thunbergii, Michelia maudiae and Litsea elongata and B sinensis was higher
than 0.5, accounting for 50.00 % of the logarithm of association with B sinensis.(2) The overall association of the
dominant tree species in the arbor layer of the B.sinensis community was significantly positive (P<0.05) , the
positive and negative association ratio was 3.04, the association between the B. sinensis and the main tree
species was not significant. (3) There was a significant positive correlation between the association coefficient
(AC) , the percentage of co—occurrence (PC) and the niche overlap index (P<0.001).The higher the niche
overlap index, the stronger the positive association. [ Conclusion | In summary, the community of B.sinensis in
Qiyunshan National Nature Reserve of Jiangxi Province is relatively mature.The community is in the late stage
of succession, and the interspecific relationship is stable.The niche of B. sinensis in the community is high, and
it maintains a high degree of independence from other species.lt is recommended to strengthen the protection of
the existing habitats of the B. sinensis community in the reserve, and to follow up the long—term tracking and
monitoring of the B. sinensis community.

Keywords : Bretschneidera sinensis ;rare and endangered plants ; ecological niche ; interspecific association ;

Qiyunshan Mountain of Jiangxi Province
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R IX R 0 P R A - s, HAE KN SEm , B BB, B i g e R . i TRk
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TRAEFE FARDCAR AP TAE . 38 2L AR ) I AL T i 1) A 25 S AR A R 1] G 3%, T LA 75 AL ) A A7 BAR
IR VR O B2, A7 B n s X AP SR AR RS ML A A AR mT kg L LA it 114 ) o B R 24040 o [
i R 18 D R[] 80 ) AR AT 9 R FH AR BORE 1 TE VT PG 55 2 Ll B R G A SRR X AR SR 43 A1 1 DX 3 =7 154>
40 mx40 m A\ ARA BE IS e AR . DUIHRIA LUR JLAN BRI : (1) TEPE 55 2 WA SR T AR )2 L3
Py i A SRR ] 2 (2) YEPE 55 2 LR AR B 28 T A2 DR S Rl A b [ R Z5 R i 7 (3)VLVE 57 =
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ERZ B, WA SR A A & VLR I b (1 S8 25
1.2 HigESAEAE
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Py o o (P g D P LA B v i b R TR AT

RA + RF + RS)
1
3 (1)

(1) 1 RA (Relative abundance FHXT 22 ) « JEAN BRI AERE b A B9 SRR E5 55 A 1 9 B A R b A SRR B8
i Lt ; RF (Relative frequency FHXTAT R ) « AN Rl 7EAE b P HS A S0 0885 R b D3 i A 8 2 ) 1 Y
SRE) 5 L, o] s B o0 A 1 34 5] B s RS (Relative significance FHX {2 35 B ) « 4 FhAE A b 14 15 525
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Tab.1 Sample plot overview of Bretschneidera sinensis community
B SE BN M W) o WAE AR
Plotcode  Longitude Latitude Elevation  Gradient  Aspect  0P¢ Crown Rockexposure
position density rate
1 114°01'18.05"  25°52'17.14" 1070 40 pield AL 0.8 60
2 114°02'34.67"  25°53'26.64" 1234 30 i3] AL 0.7 50
3 114°01'22.61"  25°51'37.20" 1135 45 7R T 0.7 60
4 114°01'12.64"  25°51'19.51” 1117 40 N T A 0.6 90
5 114°00'50.26"  25°52'16.88" 1165 30 it AL 0.7 60
6 114°01'51.62"  25°52'55.35" 1223 30 = AL 0.7 50
7 114°03'05.55"  25°49'56.45" 1053 50 B[ AL 0.6 50
8 113°59'57.60"  25°48'28.73" 1050 50 = YA 0.7 30
9 113°59'43.17"  25°49'05.13" 1040 40 = YA 0.7 30
10 113°58'21.38"  25°49'40.07" 1196 30 It T3 0.7 40
11 114°02'24.35"  25°51'43.39" 960 40 [ii} T3 0.7 60
12 114°03'04.02"  25°52/02.59" 1082 40 E[¢ YA 0.8 30
13 114°02'42.12"  25°51'57.30" 1077 40 B[4 T hr 0.8 40
14 114°02'36.86"  25°53'12.93" 1080 40 it T Ar 0.7 80
15 114°01'50.47"  25°51'29.68" 1012 40 B[4 T 0.7 70

5=/ 30 @

K2, B AR A SO s P AERRN AU E I EEHE . PR Levins T8EUhRHEAL N B =(B~-1)/(r-
D) BUEIE [0, 1],

A 545 5 BE Smith 850N -

B, = Em (3)
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132 A&EEF&RTHE AESMNEZIFECRA Pianka 844 :
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B, BT SO SRR ES, 0,80, PACERYFN kTEGEIRAL; A EEAH .
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Horh,

gzuﬁzupqz 5= p(1-) (7)
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FIRZE T LU BN , (S Wit — 2458 VR 5 1 RS FRE , W = VR x No WHRM x* 5045 (df=
N=1) & IR B35 (P>0.05) , T W I A X050 <W<X o 050 M TR X TR] P, 25 TP 35 (P<0.05) , U] W
FE G FHE X 8] 2
1.3.5  Arati s it FHR TR () RS R 5 (AC) JEF HBUE 7% (PC) TR RS L35 Fh
()R ]I 252

N[(lad - bel) - (172)N]

X @) (erd)a+e)b+d) ®
AC = (afi)_(bbid)(ab > be) (9)
AC = %(“b <be,d>a) (10)
AC =W(ad<bc,d<a) (11)
PC=— (12)

a+b+ec

K N R B 8 A ST R R] 252 B R Giit e, b e d OME . o a S A B RYIFRTE Rl —RE T Y
FETT R, bl B YR AFAE T A W Fh ARAEAEIRE T B, ¢ 0 A WIRWAFAE 1T B YR A AFAE IRE T8, d M A B
PP FPRERAAEAEIARETT R 2 ad>be B TR (] 54 RSG5 2 ad<be B, FiO6S ] R SRS, . 2 x°<3.841
BF, 0 OGT () AN A7 AR BR 45 M 5 24 3.841<x°<6.635 B, il Xo] [] A7 7 16 25 1 5 24 x*>6.635 B, Bl X} [] o f 2%
Bk

1.3.6  #AEZT 5 04 ARG 15x15 BIPRh—AE 1 — 0B FE R T B0 SR A I T4 S (AT 15 ARl ) A
IREEZEME . T EE AT 15 AR AR A B 2 TR T 50% , P RE 5 BEE R 7 1], T AR G 10 308
%, 1t Excel 2016 X5 R B0 FEAT AL R, 2R 1 Matlab R2021a B4 %5 28 25057 FNEE &5 ME R 73504t
F£H Excel 2016 B4 THI B . XHAEARGE T BT B AR AL HE S0 R AE 1N .
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2.1 {ARPESEESAIHHE

2.1 ERALRA SR AR IS AR R AR, W ZEORTE AR SR PRV 20 AR
18 B A B ey, LU R T L % SRR R A R R , X S R R b ) 2 O S b, AR SR A R VR
A BEEIF AN &, A 2.47% , BEWHF SRR AR BT AL B9 O RS o 3l 2 St (32 2) o Tid DA AR 2567 5 B2 ok
B TEVE A AR B ) A2 25 B 45 K, Levins 48 £0F1 Smith 38 053 3114 0.918 ,0.971, H R O £ A AT 1L
B, A S TE AR B TE 0.9 LA b, U B AR AR | 204 AR 1L S SR T S XY A B HAT AR 5 Y
A48

212 ASEET B ARMREETARIZ IS DA AR A S ES MR IR, 1R 105 Fl
Xprp A AL E B R T 0.5 B9 3L 49 X, 7 BN B 46.67% , 3% W] 35 S8 R0kt (4 P A 4 o A= 25 2T PEAE AL
PR o AR B ETE 0.8 LA A 35, HLIX SEx i 20 ) o 2B 250 KER 70 5, Hory, 204 -
RS AN A 2507 8 I B K (0.926) , 35 1 5 TR MR 0 A6, AR B A A AR Bl A= S S AE/N T 0.2
A 13 5%, R BIIX SE P i AR B R R 22 AR K, N 38 kR (Daphniphyllum macropodum)—3& M4 ( Lithocarpus
calophyllus) (0.048) . Beff b, A 25 EAIE N 0.469, T &L w5 NI Z | BRAE I0 AR W RE 7% 7 R
JEAEH R 0] 5 A= S L AR E R o H S A AR AN SCHR Y 14 SRRt o, 204 R 1L 5 58 RE A A RS 45
O SRR A S AL EHSIE R T 0.5, di SR 64.29% , 2 B3k L6457 SRAM 22 1] 1) PR 58 3¢ U 5
Fru] REBCNIMAL
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Tab.2 Important value and niche breadth of dominant species in arbor
layer of Bretschneidera sinensis community
i A= A507 F8 B Niche breadth
HE#4 Yyfh LA/ %

Ranking Species Abbreviation  Importance value Levins 340 Smith 3750

Levins index Smith index
1 2148 Machilus thunbergii Mt 13.26 0.914 0.958
2 BRI 2K Michelia maudiae Mm 7.58 0.909 0.907
3 JEFAAERS Rhododendron latoucheae RI 4.27 0.858 0.877
4 AR Alniphyllum fortunei Af 3.15 0.718 0.667
5 LK Rhododendron ovatum Ro 2.94 0.885 0.886
6 &A% Castanopsis eyrei Ce 2.81 0.853 0.814
7 HPFPARZET Litsea elongata Le 2.81 0.841 0.794
8 R AAAF Schima argentea Sa 2.50 0.849 0.711
9 ALK Bretschneidera sinensis Bs 2.47 0.918 0.971
10 LA Daphniphyllum macropodum Dm 2.24 0.652 0.593
11 Frus MU WAL Cornus hongkongensis Ch 2.16 0.862 0.851
12 EuRil Lithocarpus calophyllus Le 1.84 0.846 0.783
13 YAEHE Eurya loquaiana El 1.73 0.875 0.855
14 WP Toxicodendron succedaneum Ts 1.61 0.843 0.760
15 WM Nyssa sinensis Ns 1.48 0.870 0.815

R3 ARMBETARELBYMESMEREY

Tab.3 Niche overlap index of dominant species in arbor layer of Bretschneidera sinensis community

WFh

Species [ Mm Rl Af Le Sa Ce Dm Ro Bs Ch Le Ns El
Mm 0.659

Rl 0.580 0.421

Af 0.239 0.515 0.400

Le 0.564 0.717 0.235 0.133

Sa 0411 0.586 0.533 0.575 0.143

Ce 0.404 0.571 0522 0.170 0.479 0.633

Dm 0.488 0.105 0.492 0.157 0.097 0.289 0.123

Ro 0.614 0.639 0.498 0.275 0482 0.611 0.586 0.117

Bs 0.926 0.663 0.597 0.339 0.593 0472 0.483 0.456 0.731

Ch 0.676 0.449 0.835 0.509 0.237 0356 0.174 0.499 0.550 0.708

Le 0.526 0.719 0.425 0410 0429 0.672 0.543 0.048 0.462 0.372 0.288

Ns 0.606 0.751 0.416 0356 0.437 0.607 0.530 0.165 0432 0.511 0.354 0.839

El 0.770 0.691 0.418 0.319 0445 0473 0.351 0.081 0.558 0.667 0511 0.664 0.634

Ts 0.547 0.576 0340 0.186 0.641 0.454 0.595 0371 0364 0.601 0212 0461 0.737 0.350

2.1.3 A&tk

TAURAHEVE TR A2 15 AR BT ] 1 A= A ARUM: RECN R 4 TR . 1054 Fh
X Hf A S A HE A9 1R (0.5<C,< 1) RN XA 36 X, i BB 34.29% 5 A= 25 AHARL: Eb 3 6K 1 A
(0<C,<0.5)4 69 %, di X EL I 65.71% , IrA Py FhAixd 2 (B AFAUME TS5 {E 0 0.436 , 2 BHRER 20 Fow A= 2%
ALAEARLRR B2 AR, % PR 5E B U (0 2SR AEAE 22 5, WA [A] 56 4 B2 B2 AR XM AR . A AR 5 A A A 1 iy
14 AN e, Az 25 AR AR L B8 (0.5<C, < 1) BN A7 7 X8, o5 A7 SRR B B0 50% , AR AP 24018
0.489, KT BV A I YA, R B R 5 REVE b 46 5 43 (1 W P 2 (8] A 2 AR AR R, X R B8 95 U5
(R AR
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Tab.4 Niche similarity coefficient of dominant species in arbor layer of Bretschneidera sinensis community

s
) Mt Mm Rl Af Le Sa Ce Dm Ro Bs Ch Le Ns El
Species
Mm 0.619

Rl 0.481 0.461

Af 0.273 0.436 0.393

Le 0.511 0.567 0.308 0.190

Sa 0.388 0.506 0.533 0471 0.215

Ce 0.437 0.548 0502 0.279 0.438 0.494

Dm 0.322 0.183 0.467 0.154 0.114 0.256 0.158

Ro 0.549 0.533 0509 0.313 0411 0457 0473 0.141

Bs 0.834 0.606 0.483 0.303 0.520 0.417 0.428 0319 0.628

Ch 0.578 0.468 0.663 0.382 0.307 0.384 0.291 0471 0.546 0.609

Le 0.501 0.664 0.469 0.381 0.419 0.512 0.539 0.136 0474 0.463 0.369

Ns 0.510 0.654 0.488 0.306 0.381 0.512 0.528 0.215 0.404 0.514 0.377 0.679

El 0.641 0.636 0.435 0.337 0.438 0.451 0390 0.165 0.452 0.587 0.500 0.535 0.500
Ts 0.483 0.480 0.414 0.230 0.445 0417 0522 0268 0427 0495 0.266 0477 0.612 0.320

2.2 ARWESE EERFFE X R
H1 26 5 T A SR AN BV SRR S5 PE T 22 U R VR=1.81> 1, KB 15> 5 W b 22 8] S L B i i1
TEESE . it W=435.11, X 0505227821, Xo0s15=206.06 , ASTE X050 < WX 00515, I AR X 8] P, 22 BAAH
SRBERE T O S Ao ] R S IR IR AS (P<0.05) , BIMFUSR PR I4 T3 AR 2 D 5 b AR IRt Mo
F5 AFRBEERAREBMH BEEELENE

Tab.5 Overall association of dominant species in arbor layer of Bretschneidera sinensis community

i 2 HR LS oEs g iy X FHE yeritical value W 25
Variance ratio/ VR Test statistics/W Xoosis) Xoosiis) Result
1.81 435.11 206.06 278.21 AR

FEEAT R RV S5 P 43 BT I, 328 FH xR 56 1T D L 2658 25 RV iy b ) R o e B 235 7 S 38k o P BT 1T
L AE 105 A Fpouf e, 87 XTHRAS A ik 2, 52 b B AHOC AT 18 X, o AT 4R Y 17.14% , Hor 17 X0 2 18 25 1F
FHOG, 1N 0 3 A O, IE SRUDRES LR 172 1, SR BFP U ] IE B2 (S e e X 88 . AE T Pt v, 82.86%
{1 i X T B 45 P S 08 5, 3R AT SR AR A 5 e A U2 000 A0y e ) 0K 235 M A L, A X 1 4) A ) 2 e 2 SR 3
KSR . BEVR T IEERSS 2 T REkEs  RIUIBFIE AL TR20E MRS | 31X 5 SRR S5 1 23 B 45 SR A —
o BEAM AR xR B0 A S5 F R AR R 5 2 B AR 2 (BN AE TR B A T, SR A AR A
SR

X R 50 FLRE P W 22 (R 15 A7 7R S 3 A G, AN BB A X 22 TR AH DG 3 B2 1) /N, 3 75 23 ok
25 R B(AC) L[] H B E 4328 (PC) X AH I B R A7 b 78 1 B, 28 2 X6 e (R A 5 J 38 R R DG 3 3
TEWA 7 AN R e o BRZs R (AC) 45 5 R (8] 2a) , Bt 22 i) 522 1E 6 245 67 K 245 1) 43 3 A 79 .26
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