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Niche Characteristics of the Tree-layer Dominant Populations of Cunninghamia lanceolata
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Abstract: By using two different equations of niche breadth and niche overlap,this paper studied the niche

characteristics of the tree-layer dominant populations of Cunninghamia lanceolata forest occurring in

Chongqing Simian Mountains. The results showed that the niche breadth of C. lanceolata, Rhododendron

bachii ,Symplocos lanci folia s Rhododendron stamineum , Eurya loquaiana and Clethra fargesii were rela-

tively large, and their corresponding Levins’s niche breadth values were 0. 589 8, 0. 563 2,0. 594 1,
0.558 8,0.595 2 and 0. 566 0 and Hurlbert’s niche breadth values were 0. 928 7,0. 787 1,0. 955 0,0.775 1,

0.960 7 and 0. 807 6,respectively,while the breadth values of Sassa fras tzumu and Elacocarpus japonicus

were relatively small, with Levins’s niche breadth values of 0. 121 1 and 0. 057 5 and Hurlbert’s niche

breadth values of 0. 427 3 and 0. 503 6,respectively. Niche overlaps followed similar pattern as that of niche

similarities. But it was not obviously regular. Those species with broader niche breadths were dominant or
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accompanying species,and had high adaptability to the environment. The niche overlaps among the species

with similar ecological characteristics or complementary to habitat factors were greater. It was suggested

that when building C. lanceolata plantation,mixed planting of S. lanci foli,R. stamineum and E. loquaianaa

could be adopted.

Key words: Cunninghamia lanceolata forest; niche breadth; niche similarity; niche overlap
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Table 1 Important value of main arbor populations

i B 1 R 2 FEH 3 B 4 SR AR RE %
oAk 11.36 16. 95 19. 26 11. 26 58. 82 23.76
MR AR A 17.94 10.13 8. 14 5.75 41.97 43.58
TCIT A% 11.39 6.12 2.05 0.88 20. 44 80. 52
B AL IR 5. 80 3.36 4.71 5.05 18.92 18. 69
K 3 Y 1.95 7.19 3.57 4,12 16. 83 45.10
g 4,22 1.18 0.00 3.95 9. 34 77.05
ANAL S 10. 16 6.10 8. 47 8.52 33.25 17. 41
I R AR 2.06 1.01 1.40 3.05 7.52 41.10
HX 0. 60 0. 46 5.25 2.76 9.07 85.93
¥ 0. 83 3. 14 11. 60 7.81 23.37 71. 32
o R 1.72 0. 00 1.58 0. 64 3. 94 71.49
KA 0. 00 0. 00 0. 54 6.26 6. 80 155. 41
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Table 2 The niche breadth of dominant arbor populations

in C. lanceolata forest
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Table 3 The niche overlap of dominant arbor populations in C. lanceolata forest

Li,
WS
2 3 4 5 6 7 8 9 10 11 12

1 0.1508 0.1205 0.1739 0.2265 0.1109 0.1754 0.1677 0.2484 0.2509 0.1534 0.1914
2 0.133 9 0.0821 0.1073 0.1494 0.0742 0.1082 0.1042 0.1398 0.1466 0.0839 0.1190
3 0.077 2 0.059 2 0.0544 0.0969 0.0339 0.0555 0.0462 0.0524 0.0633 0.0285 0.0289
4 0.1775 0.1234 0.086 6 0.1874 0.1306 0.1588 0.1723 0.2264 0.2285 0.1381 0.25614
5 0.1989 0.1478 0.1328 0.161 2 0.1307 0.1622 0.1629 0.1822 0.2032 0.1036 0.2014
6 0.0736 0.0554 0.0351 0.0848 0.0987 0.0825 0.1181 0.0848 0.0992 0.0431 0.2441
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10 0.1757 0.1157 0.0691 0.1567 0.1620 0.1048 0.1569 0.1630 0.262 3 0.167 6 0.2300
11 0.1072 0.0661 0.0311 0.0945 0.0824 0.0454 0.0949 0.0929 0.1858 0.167 2 0.119 9
12 0.0593 0.0415 0.0140 0.0778 0.0710 0.1140 0.0751 0.1137 0.0957 0.1017 0.0531

HEl~12 A% 2,
3.4 ABNEESEZEENEZETRRABNX
#

I3 RS AT AR S A AL T8 S
{E AN S AR e RBGHE T M IRIH . 25 R R (#
1), Levins il Hurlbert 2 A= &7 75 BF (B8 sk U8
N DB HEEE YR TP 4 DR B MED
SEIEAHROCR A SCHEA W2, HAR O R B R

0.7
% 0.6 . ’0 * L 4
= 0.5 ~
Yo 0.4
# 0.3 3=0.016 6x+0.399 9
g2 0.2 R*=0.2655
5011 ¢
= 0.0 : : : '
5 10 15 20
BEE
1

Fig. 1

0.265 5 A1 0.333 5, B B AE 2507 58 & 5 8 AH A ¢
ZAEY, R 2 Al g, 2 P S A v S B
ARABEIE R AL DY E R EN MR, H R
43514 0,950 2 1 0. 985 5., 3¢ B & W Fh 7E & 5 U5 s
rh o3 A 1 A A S R BOBOR AR S A T U
X5 PR AR AR RN T A A 7T 45 SR A — 2

o L2

B 10} =

Hogt

#

i 0.6 e

v ol y=0.037 6x+0.4524

27 R*=0.333 5

g 02r

T 0.0 2 : : :
5 10 15 20

EEME

EEZESESUREENXR

Relations between the important value (IV) and the niche breadths



64 VU b2 B 2 41 314

0.7 1 y=-0.3346x+0.690 1
R*=0.950 2

0.5 1.0 1.5 2.0
HEMERRRH

Hurlbert?: 75 A 5 B

1 3=-0.691 4x+1.07
o R*=0.985 5

0.8 |

0.6 |

0.4 |

0.2}

0.0 . . 4 )
e 0.5 1.0 1.5 2.0

EREZRAY

B2 EZETRFAHELESHEENXR

Fig. 2 Relations between variance coefficient of the I'V and the niche breadths

4 b5tk

H2 AR MR B v Az 25 67 B8 32 0 R 0 R RS AS & e
INB B . PRARIAZ AR A 3507 SEEHESS 3. 2
KB 43 A TR A X PR 5 1) 35 1V A o L 7E VR
DL AL B o BV P AR A b 1 A 256 Bt R
g =1 L F s = S A SN (VA5 NV N = 0 7 S )
T8 R M S DA SO B s R RE A . ndi ki AS O
ML A2 RGBT A RREBR,
X VR A BT 1 R Al 38 O S 4y BT LLE AT AR A
DR ¥ N SR (Y N N VAL RSB LR 2
MR B AR D 4 A Y5 BN e A AN 5T
MR JAE 2 AR A 53 A s I RLE AT R 5% 5 3
Be I BE 55, S BCE M A S5 E /N,

YA G AL K BE AL BG5BT S AT
AR KR B TR AES AR, ST
A, B TE 8 A2 R N TR, n] DL B ok
B A AR RS RS S SR ETIRZE . XA
ACAE DT . 725 2 1 B AT 582 AR TR S M

DL A 25 07 B BE ik oE I AR S e
R Z M AEER R R, AR, &
FH 5 A S B8 B 22 ) LGS M IE M e R,
FIPAR R AW B — 80 AR 2R
1) T A fe K, (H H AR 27 98 B AR 3, T R 2 T AR
FE RS (B YT I RS AR O i Ll R A Y
i BE AR 5 A AT 98 (B HE A L O AHAT . XAl
UL bR T HEEZ AN A R AR S A TE
W, g REY E2EEF R BB EEE
(L7 45 A FE b Hp %) B HIORR B J2 5 i A 25 7 B Y
HEH R, FHEAE 2 AU K AR A5 R A7 T o) A
o7, gt E T E AR RO /N A A A
KX 5D 45 R — 5%,

AR ESE 2 ADFHEESH YRR EAA
AEARLPE S > 2 AN Ff e ) T[] — o 5 i 2 3 [ 5 A T
— WS MBS ERNEY . EARKT,
HEARABMESZME LR R £ 22 KE

S VT XIAIRE . S AL BY F5 R HL BT B B B L
Mg TP EOUR A BT AR B 0 AR S
FRAE » BOR AR AR BT N1 A BAME BT LB AT 2Z 1]
R ER N A SR = (E RN/ O A SR VA SR = NN B 2
55 7l 1) 5 4 AR I 2R o A 207 R 5 R, ol ) 5 4 A
AL, A K AR ENTRE % it 5
8 UM B RS E A B R B A2 3 R 48 A T A
JE T AR AE BRI . BRAZ AR B AL B L
X% B A 25 07 T A L LU B e - (EL TR A2 R B R AR K
o ILENH XSS e R R A
O T BB P AR AR ol DR AS I TN A o 2 2 AL A A
] 35 4 AT — S MR R HATFE LR R R . &
e P A S B N — E A7 AR B L A ) el ] 38

SRR IS BRE SR VA i AR e B Y A = e
A IBR 2R 5 A A58 i B2 R R 1 ) o [ B A ey 19 2B 25
{37 5 0 A AL/ B W i s 5 Ay b A 25 7 T
BN ARMA BTN TR AR B B LR ) AR 3
SRR AN — E A (] 6F ¢ LAY ZESRORA AN 8 42—
ES 2 G2 VAN NI OR 7/ B TS SR VA = N
SE e+ AR 2L T8 BE /N B 4 b 18] A T REAT A e 9 AR S
A . ARPFIARIESE T X — R A S A
i BRI AZ AR 55 A 250 9 B ()RR 5 R A 8 A B
(4 A 2557 T BB R 0. 226 55 17 A= 25 B8 BE #R ALK 1)
TR AESMESEREE T 0.227 7, i
A UL ot 22 ) A 25 0 9 B /N 5 H A 25 A B
KNS 52 B R A A I B A 25 9 B B A2 2
(L EBE T AR AR — BTE—
EF TR A2 250 3 B P A 2L 98 B A O R AR JE L 4K
SEIRI . LA B DLl AR R I AT, X5 IA R
A SRR VT A B A X A A sl R
SRMR R R R A T A A B L R M R T i F S 4
R

S % 3k :
(1] ZeesF k%, ol i, 45 L el B 2 90 H AR X L T
AR A S PR AELT ). A 252 4235, 2014, 33(11) : 2905-2912.



5% 2

FIRBTE S - 3P DU T L AZ AR 98 77 A J2 0 34 Bl B A 25 0 R AR AT 5 65

[2]

(3]

[4]

(5]

[6]

7]

(8]

9]

[10]

[11]

(12]

[13]

FENLIE L FE TR B ISR A Y NER RSN
AR LR BT TE L] ). 2541 2006,26(6) : 1862-1871.
WANG L L ,WANG G L,HUANG Y J ,et al. Age structure
and niche of the endangered Magnolia sieboldii in Huangshan
Mountain[ J]. Acta Ecologica Sinica,2006,26 (6) :1862-1871.
(in Chinese)
R kA, AT b BOR W RE I O R A S e LT .
HIMIHTF 5T ,2006,26(2) . 156-162.
W R B AR A A, A R AR R PR R
FREO AR OLLT . AR A R AROR 2 2 B AR B R, 2012, 41
(2):176-182.
LAN L J,HUANG Y H,LI D C,et al. Niche of dominant pop-
ulations in the shrub layer of restored communities in degraded
red soil[J]. Journal of Fujian Agriculture and Forestry Univer-
sity: Nat. Sci. Edi. ,2012,41(2) :176-182. (in Chinese)
FE/NER RS BBV L A5 1L PG 48 P R VA A AR B X AR AR
P& ETY A AE SRR LT ] L sl K744 . 2007, 29(S2)
283-287.
CHENG X Q.HAN H R,WEI A S,er al. Niche characteristics
of dominant species in forest community in Pangquangou Na-
ture Reserve. Shanxi Province[ ] |. Journal of Beijing Forestry
University,2007,29(S2) :283-287. (in Chinese)
FERE I L SR P VL R A, A5 FE P Y I L b DXL AR AS [] e A
HOK AR A W 2 B PERF T LT ). 1 st % 3R, 2009, 27 (3)
319-326.
LU W L ,ZHANG H J ,DU S C,et al. Studies on biodiversity
in five different deposition model of soil and water conservation
forest in Chongqing Simian Mountain[ J]. Journal of Mountain
Science,2009,27(3) :319-326. (in Chinese)
EA R L A2 R B R A A A TR S AR B RCR A SELT . AR
R F B ), 2012,32(4) :321-325.
Bz W iR A AR L S RS AR N AR AR R AL R Y
FELJ]. Mol B2 85T, 2005,18(2) :125-132.
JACEE L AR T RUBEAF S5 I M A2 R N TMOR [F] 58 5 ¢ 1k e
R EASOTE LT 24 42,2012,30(6) . 669-674.
JEV R 2TV TR KL SR AR TER B B BeAZ R N AR
W A SR SCHIRELT ], K R FR 24, 2012, 26 (5) - 249-253.
ZHOU L L,CAI L P,MA X Q,et al. Eco-hydrological function in
different developing stages of Chinese fir [ J]. Journal of Soil and
Water Conservation,2012,26(5) :249-253. (in Chinese)
S FLaEAe , BT, 55 AR N bR 1 S A W A v 45 K
AELTT. B A A 25 241, 2012, 23(8) - 2135-2140.
XIA Z C,KONG C H,WANG P,et al. Characteristics of soil
microbial community structure in Cunninghamia lanceolata
plantation[ ] ]. Chinese Journal of Applied Ecology, 2012, 23
(8):2135-2140. (in Chinese)
MR T A L A RS IR 3SR R R 2 4 A S R
AELT]. 4R 28 24,2002, 22(6) : 962-968.
LIN SZ ,HUANG S G ,HONG W,et al. The characteristics
of multi-dimension niche of dominant populations in Chinese
fir and broad-leaved mixed forest[ J]. Acta. Ecolo. Gica. Sini-
ca,2002,22(6):962-968. (in Chinese)
ST AR BTV () KARAZ ARG T2 2Rk A A i1 A 25 B
ol i) 5 G [T, VTG A0k K2 2= 4, 2003,25(3) : 369-373.
WU S F. Niche and interspecies competition between Chinese
fir and its main associated species in altitude resource space in

the natural mixed stand[]J]. Acta Agriculturae Universitatis

[14]

[16]

(171

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

Jiangxiensis, 2003,25(3) :369-373. (in Chinese)

AL RRE KRGS F LW T 76 AR R EZMY
FiRe AR 25 58 BE L) . i MOl B4, 2004, 31(3) 1 10-14.

AR R sl L AR LD VY R R K S A SRR XN T
FAMA S LR ). A2 352 235, 2014.33(11) : 2905-2912.
HIEAE, TR, o B LSS ROAROE S5 Fh e A S AL R AELT . A28
HFAR5,2005,24 (10):1159-1162.

FR/NEE R BTV L S5 1 T A P SR VA SR DR AP X AR AR
¥ YR A S RLRFAELT DL b mtbROlk R4 2007,29(2)
283-287.

CHENG X Q .HAN H R ,WEI A S,er al. Nichecharacteris-
tics of dominant species in forest community in Pangquangou
Nature Reserve, Shanxi Province[ J]. Journal of Beijing For-
estry University,2007,29(2) :283-287. (in Chinese)

X IBUHE , A% T % DRI AL b 5T L DX R AR AT A AR b i i I 4
AL PEALARABE 24 . 2009, 24(5) : 26-30.

LIU SY,YU X X,CHEN L H. Interspecific association and
niche research of natural forest in Beijing mountainous area
[J]. Journal of Northwest Forestry University, 2009, 24(5) ;
26-30. (in Chinese)

S, B4 (Eurya loquaiana Dunn) B3 4 H 50 7 5
25 5 Pk LB R R [ D] AT - 19 g K27, 2014,

VL AHE  FH ORAR  12] SCPEE L A5 W e e B RAR WA AR HRER 42
ARFEE A i B A A LA LT L. o owg MOl Bl B R A AR
2011,31(5):44-51.

HOT AT AR DY RS AR AR S Rk A5 4 A LT . w2010,
4(5):113.

Wrabifh Bt 5%, 820 45, 3L G B AR T v AR AR S AL
FHAELT DL B UARE K224 B SABF I, 2014, 38(S1) : 39-46.
CHEN Z W,YI X G,WANG X R,et al. Niche characteristics
of dominant population of Cerasus clarofolia community in
Huangshan Mountain[ J]. Journal of Nanjing Forestry Uni-
versity: Nat. Sci. Edi. ,2014,38(S1) :39-46. (in Chinese)
PRAR A, X026 B A) & A5 Rib R O BT Ll 1L g L AR A R
AR R A S LR AELT DL ARk BE24 . 2010,46(3) - 23-28.
CHEN J H,LIU X L,HE F,ez al. Niche characteristics of domi-
nant woody populations in quercus aquifoliodes shrub community
in Balangshan Mountain in Wolong Nature Reserve[ J]. Scientia
Silvae Sinicae,2010,46(3) :23-28. (in Chinese)

TEREAE RS i HE, S5 S B Ll B LLAE AR TE AR VE AR AR
FEAY A AE SO ARAELT]. AR 227K, 2014,33(5) : 1135-1141.
K AR VL AR B ORI S A B B A AR SR AE LD
de st E Ol RHETFSEBE . 2004,

FER R AR A T R T 008 1 DCE B AR 3 A B
AT SELT ] AR 223 A . 2014, 30(1) : 68-72.

SR » W T VLI 4L TR PR 25 A8 ) A 2 AL AE F 5T
[T PHALMR 2 B 2 4R 2009,24(2) :13-17.

GUO Y Q,LANG N J,JIANG Q C,et al. Niche characteris-
tics of the plants in the dry and hot valley of Yuanmou Coun-
ty[ J]. Journal of Northwest Forestry University, 2009, 24
(2):13-17. (in Chinese)

TR RE RSO Rk AR IRV T R A5 R AN R A AL
LT, b at bk K% % 4z, 2006, 28(1) . 7-13.

YE M S,GUAN W B, WU B, et al. Niche characteristics of
main shrub populations in the arid valley of the Minjiang Riv-
er, Southwestern China[ J]. Journal of Beijing Forestry Uni-
versity,2006,28(1):7-13. (in Chinese)



