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Abstract: Larix principis-rupprechtit forest is an important vegetation formation and has a large distribution area in lLuya
mountain reserve. It plays significant roles in water conservation. eco-tourism, biodiversity maintaining etc. in lLuya
mountainous area. Many researches have been done on the forest community of Larix principis-rupprechtii » however few of
them concerning its distribution pattern. Spatial pattern analysis of individuals in different age-classes of Larix principis-
rupprechtii was done in present paper. The distribution pattern of plant species in communities is closely related to spatial
scale. Here we employed the technique of point pattern analysis which can analyze patterns under all scales along a gradient. It
is based on spatial mapped points of individuals distribution. Compared with quadrat sampling, traditional method can only
analyze pattern in one scale. Therefore it is difficult 1o reflect species spatial characteristics completely, no matter how rational
for quadrat size.

The results of this study shows: The densities of five age-classes varied in the order; age-class 32> age-class 4 >age-class
5> age-class 2 >>age-class 1. Although age-classesl &. 2 have much less individuals than other three age-classes do. the
population is stable at present., However it will be necessary to take some measures for improving population regeneration from
a long-time view. The individuals of all age-classes focus on clumping distribution in space, however their distribution pattern
varied with the change of scale. This is mainly depending on biological features of Larix principis-rupprechtii and forest
environments, but it is also means that the scale is an important factor in controlling spatial distribution pattern of tree
individuals. The feature of clumping distribution becomes more significant with increasing of age. The relationships between
individuals in different age-classes are almost all significantly correlated with each other. These associations become more

significant within older age-classes. This suggests that the individuals of different age classes are inter-distributed, by which
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the population can get benefits in resource utilization. It also suggests that the inner-relation of Larix principis-rupprechtii
population in l.uya reserve is rational, which can increase the population ability of anti-disturbance and competition. and
increase the stability of forest community. The technique of point pattern analysis is effective and easy to use method in species
pattern study, Its results are more consistent to the reality. especially for community structure,.
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FRERERANSTRAREREEHNNEERIE MR ERZRAITERTHESH R EEIERL RS FE
(XEMEETR. —HEAS¥HRMOMEAZ-V. AR BIRBRNENIHBERRKNEXZREABARESHHEKY
HEAERRER . EAREW BESHESEEN KA O EMEAIRESIESRBEHNEE HENYRBEIRER N EH S
R REREXREHREMHB D,

A TE MW (Larix principis-rupprechtit ) FEFH TREKRE 112°~117°, b4 38°~40°50" . 1§ & 1600~ 2800m #1418 « &
FATrRUBEEEIABRAH AN EEERFZ — . REELILFEHRAEHY 14 7 hm’, 84 78 L7 0 g R0 %
e R EHRARELENEERAMK KBEBRRAK BN ERE RAREAAANRPNE. EXFTEFRLUTEF L
BRBYPEELETRNBE . IFRAKEREBOKE.

MBI GRREEREERRKER . X—-RERRAZTANEFEEENXTEY KUK EE%REATHL I EHR
ARRETMER, MARERRBSFE— B%E 2P (Trend surface analysis)® , f REB R H ik — WA H
Z i (Two term local variance)'®1, /N K BE &% J5 43 4 77 35 # Bl 3 3k (Species-juxtaposition) V148 %, 53X B B A 88 43 $7 & #h R B i #
BB APIE — SRR T B (Point pattern analysis)! 5™, g2 BRI W MR E S B0 & b5 0 AR B4R . B 1K
AU A - RFEE TR XEMETERAR TEZB 2 A B LR B AR ATRRE DT SRR B
UAHERRETHRESRAMEXR . ERG2 MO BPRAREDLAN T E2FRENER BT QKEE B,

1 AFLUNBREERAR

AHEINRERENEHRBYPX . MAT BRI AL 38°36' ~39°02' R £ 111°46 '~ 112°54' . G 21453hm?, 1Lk
7R A 16 79 R 0 o] HE {0, M 0 G 0 L M R MR 2772m KR IUMEE£E 2000m £ A . A HEILMXKARB A X BHEX . T FEA
It EEZELIBFESEAER  FHENAHESBENA ARZEREN . LEZHE TR, FHWM6~10C. -ABHE-8
~—12C,7 A8 21~36 C AEMEK B 384~679mm,EFHR R K 1800mm . FXRE 50% ~557 . LMY 130~170d, ZEX L
MAFHEERREANIRBREAMAMKE L . AUR LI EESRRENAS . T REAEEHFE KK LMK L.
LHHER L FEERKLELRERLEG L S FUNKARAHENER RS BIREVTHEB IR ER KR TR AR
B T R K, A L B TRAR WA R R I o 0 AR OB R A B R E LA E R F

MREBBERELETRHRANSAE AREBF FAREZMARE 0.9 UL E EILEH A SHBEE HREEEF B .
AH%SHM. BARFTEARIEZS BEF N FAREAX HARXERR AALABRETEAHLE PRE . EHE Ml 02 5%
HEHY. KTEEEZRES MHERBHAREOERE. CHEAKE.

2 Ak
2.1 BE

SERASHTBREERE MR EHEEYK UAFEFBEHNSMERIEE B U KT RRETE S  EFRKE
ERBA R R AK N Som B ERANAT som, KREMERBTREZB!, EEATIDERIARMBNESE
R R A ARREERRIFETUEEREERA e MR 0~1 ZRPHERFE. A XBER 199 F£7 ARA
7 31l 1700m &b 9 A AL 3% o #A6K, AR 7E 80~ 100a [A] ML E AN 180m X 200m AR AWM ER R . ARV NBERR AR,
FER—FETHER —RAPEOBRENRENTRGREERAERRA —BHY RBEILEGR T EREZ P BRI AS MR 8B
B 1, P<2 5cm i 2.2. 5em< P<<10em; %% 3,1 1lem<{P<C20cm; 34 4.21em<CP< 30cm; B 4% 5.P>30cm, TE ¥ i#b 4 4 51
IDAERBIEMER SR BT, A TREERRE BB 10mX10m AT AERMBICE . AW EEHE
. LEHRHESH
2.2 HmsRat
2.2.1 MESKRESTHGBASE BEOQOABFZGORIHEBEEN KM KFESHR. S TABRARBUERAK
SN RABEESAHNMEHEF AEERENTEAT AL, Diggle IEB X KSR AR - TR TE

KG) . HE X RE7,
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Ky =2" (ANE—-HESEER: UNARRKRAPELLO (1)
XEB o AILARE>0 FEM{E A FBRMVER LR PSR LU /ARSI A RFEBER . A8 AHHED MO . &

L T & it (Diggle, 1981) ; Kty = [ni] pd W-l—k(u,;) (i % §) (2)
z 't

t=1 =

HP o, AWEAE A ZEIEE, Y w0, <t B LG, =18 w0, >t B, LG, )=0; W, BLAE ¢ BRI L o, 9 2EZ R B A
KEBH AT HEP - R ESRO TS RER MRS SXHPRER N T R RN (Edge effect), R E K1)/
r FHRAZABBAENESR HIAEMIAGT HOUEFZRBBE FANES  BLHEXR H HLEBR K@) /7,

H)y = v K)/n (3)
’!%Hmﬁ’{]‘[ﬁﬁfhigﬂffmmﬁ: H(f): ‘VK(I)/H_I (4)

BRSO A T HOERABNRE: THNEFOL.EHO>0,MERE : TR IERIH, & HO) <0, M A5,

A Monte-Carlo A G 3 it H T R (Envelopes) . I B{F XA, BEMBERBEI S MARBIRARES - 4HSA00%
bR S — cEH MR HO ;RN EN B S H A5 2R E 20T AEARRARE M HO . X~ BEEH#TEHT S
ARERENEKR HORBRXEMB/NM I ETEEEMREE. BERET 5% WBEKFR K 20 K.99XHEF
K5 H 100 K.

e ERELH. L TRRREIMPLHLE . BEERE-BTR. AEXZERITHREGEEITAESAMNARRETH
H() BEETLUN MASEENSH: SAEQEFRLA, U B X WL x5 T RS OUBAY , 3% 76 6 75 28 PA S By % R i 1B
RER KPS
2.2.2 WBEEXEST RAYHEEINELEHREFTRNRERERENRBAHIELWMANE . 2WH M RBMXRLHEER
MRE L SRS B £ 5T 5K B2 (Multivariate point pattern analysis), FE A B EHE R eI LAY ERA
EREMEMPEXEFR AT E—TH KLATUBR Knw SHE AN BHATUER K. BEEBRBHIMBRENMEEER
(REE) WHHEB RRER Ko KX ARESHARB /AL, Ki.od LA T K51 (Diggle.1883) .

-

R, = ﬁ le EI L—Vl—uft(u,,) (5)

EE . Mon 2 RERE BR 2HMNMERGEI) A L)) MW, EXR@QOXRFERRE ;298 0% 1 ALl
ﬁzm&m*ﬁﬁéiﬁ‘ﬁi H]g(f): Vﬁlz(f)/ﬂ_z

M Hp) =0 RPN REFEEBEE .Y H()O>0 RH - HBEXREK. X H,@)<0 RIF ZFRZRHMHXE.

3R Monte-Carlo REHI G HXR.URE M RART D EER.
3 &R
3.1 MERBRSTHHRRSN

B A FIEIEEN SRR AETE 180m X 200m M R4 S B . EARASRLEFAE 200m, YRR E 180m HY
AR E 0~ ZEBHEER AR TN AL 200, AT MR, 180, NE 1 aAJLIES EREFHEEINRK.B
% 1(HE 1B HER 617 #/hm*. 8% 2(& 1b)k 3836 ¥k /hm?, 2% 3(E 10320127 #k/hm?, & 4 (B 1d)27744 Bk /hm? &
S(H 1e)11342 Bk/hm?, MEMREEBR i>BE3>BEASSBE2>BE . MEBELE . FREHEVEMERT G AEN
Bl 1 EAMEIRITWERERNXE,

WREAREZFTHB ARERESEARRAMNZEHERE XS5 FABRENBAMBALIE. THEHRRULEFENTELEE
MERV @A -BENMEARRETRARFANTHERR XTESHHAGFRNZRZAEEER. RAEHL s MEKM
ERRANERRE 2, BP LR YBELERETEAN HO . BRIV AH ETERAL. ALK ARGBKE. S HWOMBEKXT
FRSEEN.GEHEIM AR EREELS A BEEB2 A Y HOANTFTEAREN AT KL EREEIL>H.AEY
54, HHEER: BERR 0. LB BRI 2m), r B KE AR KN —.0. 5B 100m) . BB M 4r ¢ A] LA
B o~1ZRRRERER LIS HER m HEER. B2(a)~ TN BE 1-BESABRINER. S THBRR 1.&

H/PTF 46m B ERERS RV URBERXT 46m N, MBI HA. BAIRE 1 KL . KRETRRABVAT K
bt FI% 2. REEDST om b, BRERBHI A REE2~-Im i HABEXREHIA, REXT 90m B2 N FHL 54 5
TR 3 AT A HBEREBHEUILSG . MEBEARRLIA BRI NBES SRE HF.ERAREABEEEN

EHom.LE L, ASBEN RESERT HAKEERIH . BERRERAT TEX RN H. MEELETRSE
BEEK RKERa TR ERE TERD .
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Fig. 1 Point patterns of individuals in guadrats for different age classes of Larix principis-rupprechtii

(a) Age-class 1, (b) Age-class 2, (¢} Age-class 3, (d) Age-class 4, (e) Age-class §
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Fig. 2 Results of point pattern analysis for five age classes of Larix principis-rupprechtii
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BRI HMBRS ZHPXRE IR R2HRRIZANXRE DOARR2 MBR 4 ZHEBXRE . (DONRR 2 MRRES
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Fig. 3 Point pattern analysis of paired age-classes associations of Larix principis-rupprechtii

BRI EBR22ZEERER O~76m ZH  HEHXBEEZERLTNBEXFKF. AT 76m it MEXKERNABR X
BE | MBRIMXEAMBNLFS LEXRXFES RU _EELIHARET . HEERNAFNBEE XK. AREREKXT
90m Bf . — K XRBEMABE MR 1 ABR 4 E0~20m RETXEREEEKF . E20~68m REZBIXKAEE, # 68~
96m Z B _HEXNBEXBE . AT ImRETUXFEE:SE I MBRSHXRBUTRE 1 SBRIZEMAXE R TE
REXT 90m B, —HFXBABELS HARFARET HERERZZABEXHK. AR 1 E5HR4TREANXERE . EDR
BT, EfizEanTFEEXK MEXRET . ARERE XTRSHEMRETERRI M . EAXRETEMILOHAE
AR BE2ABRAIHERFERENT UmNEBE XK UREXT 4m W HXRHRS LAFEILEEE, —H XK
BERBE SREXTImBE . ZHEXEXEMNBR2ABR4NXRBES FAFKERBIRETERAXE, XKD
REABEKFE AL SBmURXBEARTABRE BRE 2ARRSZHRMXFERE DT 92m i . —HXBKIEK B F¥.92m
ZEBHENTRE. RA25SHRKR M TRENXRAELX I HEBFEXK . EREE oom A EFXKRR. S8R 1 AHE
MRS B AIRBE N ELREXLRENRARE THREBEMNXBK:BREASMBRES W XRMAEFRARE THSEH
BEZEEER R K L ERARE THAANEEREKRTF. REANBRESHXRRENARETXEEERS
EF.XETUES BRI ERAMNBES ZAMXBEETE X, FULEHBARBRZEE X RBHCRET . XKL AT
HEBE BERENELTMAERAR.
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MENWELLAH L EREETERBEWE DARBS 15617 8-/hm? BIIB%R 4 1 27744 B /hm? B AP R B R 4
>R I>BRBESBR2OBHR 1. NFHPBRBRBENEE. 12 BB MEBEL I~ BEIMEBEZ BB EBREE . UER
HEEERUMAR. BXRLEEXETARBRENMR BRI~ BB MBI ENLAETFRAE K AT X — 6 0 0] ge 45
o K (50~100a)"), I~2 MENMERAKERT . ZAEORE, EMMERD . SIEH R E W A E KM EH.
AlLLRIBIEREW R ERM AR R EREH.

ERFEHRS MR T EANTRITEEALA LUEBESHARE - HPAB MM ERLIGSTIEIEB . IR HABRELTE
REFHBEEDFEFLE.BAR B TMENTEERENERER R -BH. ARFAEESTERDE R ERE /D,
RAEFFINELETRIBX BRFEELFRRE, BRI BREIMEAEPRETEERIH MEARETEM
U 2RETMAEKEAXENEE XRRAAGB I RS HTERKEE LRE T RBME A8 S0 T I8 G K
B L.ENERNHAERBA AR ER.BENMRETE2ERIG. MERKRET . HEMMEMRL . QTR 5.
Leathwick J¥ 858 T AKIR 7 200 DL LMK WA BRABEARABRIASTRANER T ERF S KA LEMN.
FE LR REE KN REEDS, MENELETREARRE. S I RAEARE.SRELXGHRBLEFRAEE,

FHEFNEBRREERLREL LREBFNEXRK 3~5 BB MERXRAETERE 3, IRENE Moy &4
PERENSR BN . CRERM AN BERMEMER-BH Y GREARARBRRMMESHRZES T XS A F i
EHEBRARESFH T RBANEFEFMEBREENM. 3~5 BB MEARXBHEF X RHBMBETENETXLEDR.KTH
BENR.BREHOUEBR . TRANBENSH A3~ BRMEEREILEH BN TEE. BN S 3~ BB MR XE
ZRMMRETBEXRR MARETXEA T BE XS54 MAFTHEBREX . BHENMMES . KRETHN TH
Bl . Leathwick ¥R FRHA . R - WA ARREEM X EEERATHRENS S . TREE . DEEXS BHES
WERFRPRXERAEERFBARY HHBREXERET B RIEXE.

AXHHOEBRSHTERENTULSFEARRETHRE  FHRBHEEE. NERE. SRR T ERIFMBRT
ARRETHHBERETGHAEREAANXRZ . LER2—HTR. CHERTHNERLEEN T ETEELHR . ENEEHH
RPAFHEEL., EEA/RAIT, —BRRA-BREBEIXD—BO . MBHNER . EIMHEERETHEB ST IS
WRBSHH MBI XKEERREA ETHEM EAERNRESHNECER LN PEHXEAER . EHELES
Py R, MY RS LY, AXHAFHELETRAKS MR ERIGSTERRB. ABE 1 BRBRE2EX
RETHERMILIN. BRABXRERXEELXEBE.BHRAEVRLXEAHB, MAMRETABUAERIARE., X8, LLEK
B TR ESHERGEER. BENNABRASITESERPHNERLS  MH#ATI Z02%R.
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