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Abstract: To aid in management of Cunninghamia lanceolata, the main timber species in southern China, its
variation of spatial distribution pattern was analyzed. Three permanent plots of C. lanceolata plantations with
approximately the same site conditions, set by China continuous forest inventory in Shunchang, Fujian, were
selected. C. lanceolata growth was divided into two stages: young trees (5 cm < diameter at breast height (DBH)
< 10 ¢m) and mature trees (DBH = 10 ¢m). The DBH and coordinates of every tree (DBH = 5 cm) in the
permanent plots were recorded in 2003 and 2008. The function L(r), improvement of Ripley’s K(r), the pair-
correlation function g(r), and the uniform angle index (W;) were used to analyze the spatio-temporal variation
of spatial distribution patterns. The three permanent plots had mean uniform angle index (W) between 0494-0.578
in low altitudes, 0.465-0.477 in medium altitudes, and 0.426-0.601 in high altitudes. Results showed that
altitude did not affect the spatial distribution pattern. The L (r) and g(r) function curves of mature trees were
generally lower than young trees’, i.e. tend to be more random or uniform distribution. So regardless of the

initial distribution of young or mature trees, with the passage of time, there was a tendency for the aggregated
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distribution to change to a random distribution, and a random distribution to change to a uniform distribution.
[Ch, 3 fig. 2 tab. 24 ref. ]
Key words: forest ecology; Cunninghamia lanceolata; spatial distribution pattern; spatio-temporal variation ;
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Table 1  Status of three Cunninghamia lanceolata permanent plots
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Figure 1 Spatial distribution pattern of Cunninghamia lanceolata in different altitudes
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Figure 2 Spatial distribution pattern of Cunninghamia lanceolata young and mature trees in 2003
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Figure 3 Spatial distribution pattern of Cunninghamia lanceolata young and mature trees in 2008
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Table 2 Discrimination results of spatial distribution pattern of Cunninghamia lanceolata plantation

- E4R 2003 4 (R 41) 2008 4 (J5 41)
L(r) g(r) W, LEEHE L) g(r) W, el L) g(r) W, ZERFIHT
FEHh A 4l Fifi Bl Fifi Bl Fiti #1L Fiti HL BEPL  RAE RE RE WML * BfBL T R BEAHL
FEHh A AR Fifi Bl Fifi Bl Rifi B Fiti HL [SEE3IN WML R4 SN BEHL  BEHL  BEBL  BEAL
FEth B 4 K AL RE B AL BEAL BEAL ®4E BN [SEEIN WEML A BENL  HEHL
FEdh B AR R Fifi B RE Rt B Rifi B B3 1% IR s R 3 s I -
B C KL REML  RAE BEAL REPL WA R R REML  BEBL T RAE BEHL

FEHL C AR BEAL Bl AL RAE BEAL BEPL " BENLT Y KEAL g5) T st RE %)

BEHT . SRR O W] Y 2 ] 3 A AR )

INFE 2 AT IERON AL AR RBE AR (B + AR ) B 2 ) 20 A A% SR OS2 A 835 I P s iR RS R
MREAR AR HL A R, BT | SR AR A SRR FNRAHL 3 A 1) a5 WSRO AZ AR ARSI FL
AR 25 () 43 A1 M SRy S e AN S 3, BV [) PR 94 1 B P92 AR ARSI 22 ) R FSEAF AR 22 ) 14 25 8] S A A J B AR
— 2, HARRIy . B R RES T, BAERT R, R R BN, AR R X5 5
A (FEML A AER AN, RBENLOAE ) o 350, N L(r) Rl g(r) BREC R 2 5 300 1) o 250 2 AR X6 71 39
AR TG (A5 AT ), BNIE TR EIE . £ BT . IR0 AL ARRR Y 25 8] 3 A1 A% R 5
Wel A 5, ABAZ RBRGII | BUAEAS AN IR0 46 o3 A AT, 6 A5 I [ 1) 0 B 1S A7 3R 4R 0 A1 1w B BIL 0 A1 e A8
BEAIL 53 A 17 3815 G5 A7 B AR g i 4, BTG BREE "X 2 R IRAZ eI SE MAZ A 238 (B4 Jmy it A7 40 #r, 45 2R R .
ANFSEARPAZ AR B 25 0] 43 A He A SRR 3 Ay, (HBHE LRI R, ¥ HUG S MOk B B, RAERE R
A H R AE /N B HAB A T ) AH SCBIESE IR AL E e . 0 IR S PURESE R BT, SR Pinus
massoniana TEANF LB B, FEEOAAMERIASE, FEA AR & A BG I fAS Ry 8E K, 0 A 4% Jay i 2R R 4y
A8 R BEAL I AT, 33 T2 by ol oAy A ] 5 40 5 R A AR RE A S 2R AR T B, 2 AR PRI S L ki
MR S5 A4 B EAHE Castanopsis eyrei FIARfT Schima superba [F)Z8 [ Jy 6B, 2 00 S5 e Bk b R
AR I B E 2 A A, HLBEAE IS B B3, SRR A BRI Y 3
4.2 FIB R (ER)NZTESBEBEERNZNT

L(r) BREURT g (r) oA ECRE % S W ROBE XS 25 [6] 20 A A% Jmy B9 520, b 2D A R /IN I e R s T8) RUBE %3
SPORA TR, AR ZATET L) RS R0 K8, T g(r) BRBUR ML A% B R 8, MARE W, A

RS2 M R ARSI, P P (W T F A 0 2 A0 (LR, X T T A ok 0 1 15 50 5 1
T2, Wn—BBE 300y 4 DGR, R RA S T RIRA AR B R0 40, W W, 28 s b
SorAn, WAREAG R, WS RORTE , L) MBESCR BRI HEA S L8 IR S R —2, g(r)
PR W LA R, RIEMT g (r) PREUCM IR DUUE r A2 1 B3R B A2 AR 1Y 23 6] 2 A A%
F, BEFE r (OGN EFE S AR AL W, 58 BR 0 AR 3 DN AR R BR BT BT 25K, MR D By i i W 45 2R A 22
AR L(r) A g(r) BREO A 23 45 R 20 EL By, i 2003 AF YRR HL CEAFE A4 A 2008 4F 14 3 A
A0 REHL C A, R R R (5 A5 ) B 22 SO TR O IR R R R, R R 2 g, EEAR R A
7¢ H B FDEFER RUEATRERE . T35 S5 TR AT =3 20 I 1 Ll R AR S )3 A ks R R R, BRI 3
i pR R (R AR ) TEAS SR AN KW M 20 A B AP e — 2 i 22 5, (R ENTEM RS A A I3
7358, L(r)F1 g(r) BRELE 1 Ripley 19 K (r) BRECK JE K, EANIHERL ) FRBE 22 ]ORE 25 (6] 0 A A% Jey 1) BF
FERARE] T2 R L(r)F g (r) BRECRIA RUEE W, —F ILRIAAAE g gi” M, T30
SIEHH AR, A8 I3 BT b T4 M 10 % A B9 PR OR 1) 23 18] 3 A A% Sy I A7 e — 2 YR 25 . HAT, X
RGN AR A A RIBMBIE T, BT AHT TR AN R B BAPE 0 A, D R E o i 45 R Y




/;g

29 45 3 1 W% AR N TARES (8] 20 A1 4% Joy i) 28 A2 Ak 7 By 381

A PR ORABIE OGN BN

SE k.

(1]

[2]

[10]

[17]

GATRELL A C, BAILEY T C, DIGGLE P J, et al. Spatial point pattern analysis and its application in geographical
epidemiology [J]. Trans Inst Br Geogr, 1996, 21 (1): 256 — 274.
ViV, JESFIE, WA, 5. Ripley’s K (d) BRECIT BT B0 RE 28 (8] 23 A5 46 R I 0 A AE (D], A2 245 4, 2003, 23
(8): 1533 — 1538.
TANG Mengping, TANG Shouzheng, LEI Xiangdong, et al. Edge correction of Ripley’s K(d) function on population
spatial pattern analysis [J]. Acta Ecol Sin, 2003, 23 (8). 1533 — 1538.
BE, JHIeh, WEF, 4. Ripley’s #8800 — M H#ZEIE G(d)[J]. A%, 2008, 28 (4): 1491 - 1497.
GE Hongli, ZHOU Yuanzhong, TANG Mengping, et al. A modified Ripley’s index [J]. Acta Ecol Sin, 2008, 28 (4):
1491 - 1497.
W Th, HLERE ZEpUR. b ER IR LI AR K U R T RN R 4 E] A A AR SR B SE I [T . A AR A SR A, 2009, 33
(1): 71 - 80.
YU Hong, YANG Xiaohui, CI Longjun. Variations of spatial pattern in fire-mediated mongolian pine forest, hulun
buir sand region, Inner Mongolia, China [J]. Chin J Plant Ecol, 2009, 33 (1). 71 — 80.
oz T AR R 2 R G A ) R OKS SR G BT (). R ZEAS A AR, 1998, 22 (4): 344 - 349,
ZHANG Jintun. Analysis of spatial point pattern for plant species [J]. Chin J Plant Ecol, 1998, 22 (4). 344 - 349.
RIPLEY B D. Modelling spatial patterns (with discussion) [J]. J Royal Stat Soc, Series B, 1977, 39 (2). 172 - 212.
HWlg, 2=, Bife, S MORZ R At R ik (1], A48 574, 2007, 27 (11): 4717 - 4728.
HUI Gangying, LI Li, ZHAO Zhonghua, et al. The comparison of methods in analysis of the tree spatial distribution
pattern [J]. Acta Ecol Sin, 2007, 27 (11). 4717 — 4728.
KT, R, KIOE. RRFREAR AT BB 2 Ak R 5 CHR A (], A28 %4k, 2010, 30 (16):
4317 - 4327.
SONG Yuyang, LI Yuanyuan, ZHANG Wenhui. Analysis of spatial pattern and spatial association of Haloxylon am-
modendron population in different developmental stages [J]. Acta Ecol Sin, 2010, 30 (16). 4317 — 4327.
HWIE, von GADOW K, 97 W53 25 18] 4544 2 550 RUBE RO AR 1 A 4 [T ], MOl BH# 858, 2004, 17 (6)
687 — 692.
HUI Gangying, von GADOW K, HU Yanbo. The optimum standard angle of the uniform sngle index [J]. For Res, 2004,
17 (6): 687 — 692.
BRATE, skoxfl, 2. AR AU AR X5 BRobK 25 [ 45 0 430 S5 0P A0 [0, V8 M AR2= Be 2= 4, 2010, 30 (6) -
20 - 24.
CHEN Xinmei, ZHANG Huiru, JIANG Huiquan. Analysis and evaluation on spatial structure of Quercus mongolica
forests in over-logged region in Northeast China [J]. J Southwest For Univ, 2010, 30 (6): 20 - 24.
EH, KEW, BFE. AL LD A5 1 AR S [T, Mol B2, 2009, 45 (5): 54 - 59.
WANG Lei, ZHANG Chunyu, ZHAO Xiuhai. Spatial pattern of Korean pine broadleaved forests in Changbai Moun-
tains [J]. Sci Silv Sin, 2009, 45 (5). 54 - 39.
RIPLEY B D. Spatial Statistics [M]. New York: John Wiley & Sons, Inc, 1981:. 172 — 212.
DIGGLE P. Statistical Analysis of Spatial Point Paiterns [M]. New York: Academic Press, 1983 83 — 121.
STOYAN D, STOYAN H. Fractals, Random Shapes and Point Fields: Methods of Geometrical Statistics [M]. New
York: Wiley, 1994. 249 — 289.
POMMERENING A. Approaches to quantifying forest structures [J]. Forestry, 2002, 75. 306 — 324.
HOEER, ML, BAR, AR RIRIZ R SOMAZ AR SR A R R RE 23 (A6 S5 [T ], WAk e a4, 2002, 19
(2): 148 - 152.
CAO Guangqiu, LIN Sizu, CAO Zilin, et al. Spatial distribution pattern of Chinese fir and its associated tree
species in Mount Hutuo [J]. J Zhejiang For Coll, 2002, 19 (2). 148 — 152.
X, BRAFBR L, MRERAR. RAREF TR SSbR i I R R b R A 2 6] 23 A A% SR [T ], AR AR B e i, 1996, 16 (3):
229 - 233.



382

1T N SO NN S 4 2012 4 6 20 H

[18]

(19]

(20]

[21]

[22]

LIU Jian, CHEN Pingliu, LIN Yinsen. Spatial distribution pattern of masson pine population in natural forest mixed
with conifer and broad-leaved tree [J]. J Fujian Coll For, 1996, 16 (3). 229 - 233.

AR, DXAvs, XN, &%, BAb S AR AR E AR RS 1 546 R sh & )], R AR R = # 4, 2010, 31
(2): 72 -177.

MA Xudong, OU Yuduan, LIU Gang, et al. Structure and distribution patterns of dominant populations in an ever-
green broadleaved forest in north Guangdong Province [J]. J South China Agric Univ, 2010, 31 (2). 72 - 77.
Vi, IR, P4, AR K H gk R bR SRR K H S ] o AR R [0, AR AR A i, 2006, 30
(5): 743 - 752.

TANG Mengping, ZHOU Guomo, SHI Yongjun, et al. Study of dominant plant populations and their spatial patterns
in evergreen broadleaved forest in Tianmu Mountain, China [J]. Chin J Plant Ecol, 2006, 30 (5). 743 - 752.

G UPHT. WK 65 1L i AR O AR R S H 5 S A A BT (D] WK B 24, 2001, 18 (3): 245 - 251.

JIN Zexin. Dominant population structure and trend of deciduous broad-leaved forest in the Tiantai Mountains of Zhe-
jiang [J 1. J Zhejiang For Coll, 2001, 18 (3). 245 — 251.

oo dn, R B, AR, ERDCTT B L AR AR bl B AN AR I R R S5 4 5 a0 A A% R [T ], AR R T R A AR
ARRRERT, 2001, 35 (2): 209 - 213.

YANG Xinbing, QIN Yiming, LIU Shengxiang. Age structure and distribution pattern of Pinus massoniana population
in Wuhan Ma’an Mountain Forest Park [J]. J Central China Norm Univ Nat Sci, 2001, 35 (2): 209 - 213.

AL, WRaE, AR, AR B L A MR DI SR D A AT Y 23 ()% R AT (T, AR AR S 4, 2010, 34
(3): 241 - 252.

LI Li, CHEN Jianhua, REN Haibao, et al. Spatial patterns of Castanopsis eyrei and Schima superba in mid-subtrop-
ical broad-leaved evergreen forest in Gutianshan National Reserve, China [J]. Chin J Plant Ecol, 2010, 34 (3). 241
- 252.

[23] FAJARDO A, GOODBUM J M, GRAHAM J. Spatial pattern of regeneration in managed uneven-aged ponderosa

(24]

pine/douglas-fir forests of Western Montana, USA [J]. For Ecol Manage, 2006, 231 (1/3). 255 - 266.
SALAS C, LEMAY V, NUNEZ P, et al. Spatial patterns in all old-growth Nothofagus obliqua forest in south-central
Chile [J]. For Ecol Manage, 2006, 231 (1/3). 38 - 46.



