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Abstract . Pinus kesiya var. langbianensis is an important source of timber and resin production in Yunnan Province, China.
In forest management, selective cutting is an effective means of P. kesiya forest management, and is also the primary way to
obtain timber. This study is based on data from sampling plots of a P. kesiya natural forest in Jinggu County, Yunnan
Province. The method of substituting space for time using the L function (based on the derivatives of Ripley’s K function)
was used to analyze the influence of 10 years of different selective cutting intensities on the structure and spatial distribution
patterns of a P. kesiya mnatural forest population. This study also investigated the relationship between P. kesiya's
development stages and spatial scales. The results showed a significantly positive correlation between DBH and tree height

after 10 years of selective cutting, and are used as a power model to simulate a prediction model. The P. kesiya population
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without selective cutting showed a decling population type. The population under low intensity selective cutting (12.9%)
showed a stable type, and the diameter-class structure of the population under medium intensity selective cutting (29.3% )
presented an invert “J” shape, was an expanded type, and had more individuals with the small diameter class. This
indicates that medium intensity selective cutting is useful for promoting regeneration. Both P. kesiya populations without
selective cutting and with selective cutting under medium intensity were randomly distributed, but the latter tended to be
more regularly distributed than the former. The spatial pattern of low intensity cutting changed from random to aggregated
with the increase of scale. Selective cutting intensities changed the spatial distribution patterns of different DBH classes,
and also influenced the overall distribution patterns of P. kesiya. With the progression of developmental stages, the
distribution of trees under no selective cutting changed from random to aggregate. For large trees, the distribution pattern
was most often random; the distribution patterns under low and medium intensity cutting changed from completely random to
aggregated with the development, and an aggregated distribution at medium intensity selective cutting is more apparent than
low intensity selective cutting. The different growth stages of P. kesiya populations were significantly positively correlated at
all scales. Intraspecific competition was weak, which had the advantage of population maintenance. Low and medium
intensity selective cutting may enhance the stability of the forest community spatial structure. Medium selective cutting is
more effective at forest structure maintenance than low selective cutting. Our results have important theoretical and practical

implications for establishing a development plan for the sustainable management of P. kesiya forests.

Key Words: Pinus kesiya var. langbianensis ; DBH-Height equation; population structure ; selective cutting intensity ; point

pattern analysis; spatial association
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Table 1 General status of study sites in different selective cutting after ten years
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Fig. 1 Relationships between DBH and tree height of Pinus kesiya var. langbianensis population
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Fig. 2 DBH class structure of Pinus kesiya var. langbianensis population

I ,DBH<2.5 em; 11 ;2.5 em<DBH<7.5 em; ;7.5 em<DBH<12.5 cm;IV:12.5 em<DBH<17.5 em; V ;17.5 em<DBH<22.5 ¢m; V[;22.5 em
<DBH<27.5 em; V[;27.5 em<DBH<32.5 cm; Wl :32.5 cm<DBH<37.5 ¢m;1X:37.5 em<DBH<42.5 cm; X :42.5 cm<DBH<47.5 c¢m; XI . 47.5
em<DBH<52.5 ¢cm

B kg T pr R
L 3or — 20l - 600 _
3
§ 25 F
E 30 |-
g 0r — ] ] s00 /&
E 15 - 20 .
g
10 -
< 10
afl | |
. L1 LM — []
v Vv I II

0
m v v vi v I oI m v v vi u
T 2% Height class

3 BEFRMBEEREN
Fig. 3 Height class structure of Pinus kesiya var. langbianensis population
I ,H<1.3m; I :1.3 m<H<5S m;l:5 m<H<10 m;IV:10 m<H<15 m; V:15 m<DBH<20 m; V[.20 m<H<25 m; VI:25 m<H

RS RATIE )RS 25 B2 2 ) o3 Ai 18T 3 B, i B2 G A T AV Sl e A D AR 4 1) — > S0, R PR
REE AR RE AR BRS04 e VIR VI, SECh 48 B, 24915 BMARY 62.34% , 4 i A/ N SE SR A 1A KR
P EAR SRR BT, RS B RE b e b A L L BRIRE R S
P MERMAE, TRMERZ, 591 #, (5 0E0 85.3% , B L BILR  (ERPRE FE BT RE 158, A A T

http ; //www.ecologica.cn



6 2 SR

&
He

Eild 35 %

3.3 JESPAR HARFRIE Y 25 (8] o0 A A% SR

AR REAMA S AT WA 4 R B EWH R I T & B P AN TEAE M N Y =S TR AR . R
R R BEPRAR T BERRAR A BP0 77 bR (123 bR 693 bR, A R EEAR A BUEE AR R th oA R 1
bR, KRB 45 Bk, A 14 Bk, /MRS Bk T8 12 Bk BRI BE B0 PRI R 29 Bk, B 61 Bk, /M
24 Bk AT 9 ko BEREAGR B RO SESPARFIAE sP AT M 54 B, AR 14 BRIV 34 B 4T 591 Bk, EAOR
&, BEAE PR BE A, S S AN A AR A O | HL AP BRI e

50 r 50 50
e o° of * . ® °
40 + . e : 0wk &, o3 .:.:.'. 40 S ..
o® ~ o8 e ° '. ° o. °
L 4 ®
%30» ° KY Y ..‘.’ 3oF € o * . 30 R
% ° [ P rid '. .. b .‘Q‘
22 +° e %% o 20 + o . J 20 t EC
a e® o L 4 ° g0
e ® e, °, % b s ° Q' "
®
10+ . % e 0F Qe, o op% 10 - s o
s’ o * o ” “ .o." ’
ok I ok ° 8% . ot °
0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70

B2 Distance/m

B4 FEEBBFRMBNNESHRE

Fig. 4 Mapped points pattern of different Pinus kesiya var. langbianensis population
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Fig. 5 Spatial patterns of Pinus kesiya var. langbianensis populations
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Fig. 6 Spatial patterns of Pinus kesiya var. langbianensis population among different growth stages
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