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Change Analysis of Spatial Pattern and Correlation for Quercus
aliena var. acuteserrata Forest Population in Xiaolong Mountains

MA Yingdong',LIU Wenzhen*" ,ZHAQO Zhonghua®,SHI Xiaolong®,LLI Anming®

(1 College of Forestry,Gansu Agricultural University, Lanzhou 730700, China;2 Research Institute of Xiaolong Mountain Forest

Science, Tianshui,Gansu 741020, China;3 Research Institute of Forestry,Chinese Academy of Forestry,Beijing 100049, China)

Abstract: Based on data information investigated twice in Xiaolongshan forest region of west of Qinling
Mountains in 2008 and 2013, we chose trees Quercus aliena var. acuteserrata,Staphylea holocar pa and A-
cer davidii as research objects,and then changes of spatial pattern and correlation for the above trees in
five years were analyzed with O-ring O (t) method of point pattern. Spatial pattern of Q. aliena var.
acuteserrata must be discussed depending on different forest layers, but that of S. holocarpa and A. davidii
and correlation of all population would not rest on forest layers for further study. The results show that:

(1)Spatial pattern distribution of forest stand Q. aliena var. acuteserrata was,as a whole,random over five
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years. Q. aliena var. acuteserrata distributed randomly in the upper forest layer,more evenly in the middle
and clumped obviously in the lower. The small number of S. holocarpa and A. davidii led to them with
random distribution on most scales and then later,along with time variation,to them with lightly aggrega-
ted distribution on small part of scales. (2)For changes of spatial population correlation, there was negative
correlation between S. holocarpa and Q. aliena var. acuteserrata on most scales for competition at the stage
of sapling,and independent distribution on small part of scales to the certain stage of growth. The relation
between Q. aliena var. acuteserrata and A. davidii,and S. holocarpa and A. davidii kept independent on
the whole, but gradually the correlation existed on a small scale. The research indicates that,in different
survey time, change of spatial distribution pattern for dominant trees in Q. aliena var. acuteserrata forest
depended strongly on the scale,goodness of fit of the distribution pattern was high,and the forest stand on
the whole was random distribution, namely spatial distribution pattern remained largely unchanged in five
years;for principal species, the change of distribution pattern of Q. aliena var. acuteserrata conformed to
growth regulation of communities and that of S. holocarpa and A. davidii was more affected by number of
trees; change of forest spatial correlation was connected with population structure and its stage of succes-
sion; but for successional process of community, successional change of forest community in five years

won’t enough represent successional rule of all forest stand,and the study must be still carried out over a

long period.

Key words: forest stand;scale;spatial distribution pattern;correlation;change; Xiaolong Mountains
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Table 1 Importance value of each tree species in 2008 and 2013
Bt Mg 72 I T EE
) Fif No. of plants/N DBH/cm Basal area/(m?/hm?)  Important value/ %
Tree species
2008 2013 2008 2013 2008 2013 2008 2013

H#E Betula platyphylla Suk. 10 7 28.8 26.2 651.1 538.9 0. 380 0.363
H M Fraxinus chinensis Roxb 3 4 6.6 7.4 34.2 43.0 0.337 0.338
[ Ulmus pumila L. 2 8.1 51.5 0.337
KA Swida macrophylla (Wall.) Sojak 4 3 7.3 9.6 41.8 72.4 0.339 0.339
R IETE Viburnum erubescens Wall, 6 2 6.6 7.5 34.2 44,2 0. 340 0.337
L)\ Populus purdomii Rehd. 6 6 11.4 13.7 102.0 147.3 0. 344 0. 344
L34 Pyrus betuli folia Bunge 3 3 10.6 11 88.2 95.0 0.341 0. 340
% FABMk Cerasus polytricha (Koehne) Yii et Li 11 12 12.4 12.4 120.7 120.7 0.348 0. 348
S EHMi Carpinus turczaninowii Hance 9 9 15.1 17.5 179.0 240, 4 0. 350 0. 351
/& Tilia oliveri Szyszyl 1 23.6 437.2 0.354
H i L # Crataegus kansuensis Wils 11 10 8.2 8.9 52.8 62.2 0. 344 0. 344
Z1H¢ Betula albo-sinensis Burk 3 3 8 9.6 50. 2 72.4 0.338 0.339
2145 F Swida hemsleyi (Schneid. et Wanger. ) Sojak 2 13.3 138.9 0.341
M0 Tamarix ramosissima 3 3 30. 8 31.4 44,7 774.0 0.381 0,371
WACAERK Sorbus hupehensis C. K. Schneid 20 17 14.8 16. 3 172.0 208. 6 0.358 0.356
AWt Tilia chinensis Maxim, 1 1 12.7 13.1 126. 6 134.7 0,342 0. 340
LK Crataegus wilsonii Sarg 1 1 7.4 7.4 43.0 43.0 0.337 0.336
NIHS Pinus armandii Franch, 10 9 19.6 22.2 301. 6 386.9 0.359 0.358
4645 Corylus chinensis Franch. 1 1 5.1 8.1 20.4 51.5 0.335 0.336
HEM: DU AR Acer tetramerum var. betuli folium Rehd. 2 1 7.4 6.7 43.0 35.2 0.337 0. 336
JKHIF Cotoneaster acuti folius Turcz. 1 1 5.4 7.6 22.9 45.3 0.335 0.336
G B L Lonicera chrysantha Turcz. ex Ledeb 1 1 5.9 5.9 27.3 23.8 0.336 0.335
WETIAE Stachyurus chinensis Franch, 2 6.3 31.2 0.336
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BT W Evodia rutaecarpa (Juss.) Benth 8 2 9.9 10.5 76.9 86. 6 0.344 0.339
LR Quercus wutaishanica Koidz 1 8.9 62.2 0.337
igF K Euptelea pleiospermum Hook. f. et Thoms. 1 1 6.8 6.9 36.3 37.4 0.336 0.336
W Saliz sp. 1 1 5.9 6.5 27.3 33.2 0.336  0.336
R Acer maximowiczii Pax 4 4 7.7 8.4 46.5 55.4 0.339 0.339
EAEM Acer erianthum Schwer 1 7.5 44,2 0.336
¥ #1 Ostrya japonica Sarg 5 2 28.2 30. 4 624.3 725.5 0.375 0.368
[ Bt Staphylea holocar pa Hemsl. 40 35 8.4 8.9 55.4 62.2 0.364 0.362
WAL Meliosma cunei folia Franch. 22 20 6.8 7.5 36.3 44,2 0.351 0. 350
W Toxicodendron vernici fluum (Stokes) F. A, Barkl 26 23 12.5 15.4 122.7 186.2 0.359 0.359
LB Fravinus pazina Lingelsh 7 7 8.3 8.9 54.1 62.2 0.341 0,341
HE W Rhus potaninii Maxim, 1 8 17.9 22 251.5 379.9 0.349 0.356
H M Acer cappadocicum Gled 3 3 10.3 12 83.3 113.0 0. 340 0. 341
W B Acer davidii Franch, 10 31 10.1 10.4 80.1 81,9 0.366  0.363
Bii#% Quercus aliena var. acuteserrata Maxim. 138 128 15 17.2 176.6 232.2 0. 440 0. 440
=N 25 Lindera obtusiloba Bl 22 21 11.7 12.9 107.5 130.6 0.355 0. 355
I 46 Philadel phus incanus Koehne 12 9 7.2 8.2 40.7 52.8 0.344 0.342
W% Populus davidiana Dode. 3 3 16.5 17.9 213.7 251.5 0,348 0., 347
B H ek Sorbus koehneana Schneid 3 2 13.1 13.6 134.7 145.2 0.344 0.341
DIk Tilia paucicostata Maxim, 21 19 12.8 14.3 128.6 160. 5 0.356 0.355
KA AER Sorbus alni folia (Sieb. et Zuce.) K. Koch 3 3 14.2 15.2 158.3 181.4 0.345 0.344
JEME Amelanchier sinica (Schneid. ) Chun 1 12.6 124.6 0.340
A Acer mono Maxim., 14 12 11.4 13 102.0 132.7 0. 349 0.348
QL4 Ulmus bergmanniana Schneid 1 1 7.8 8.3 47.8 54.1 0.337 0.337

a4l 2013 R,
Note: Blank. New trees of DBH more than 5 cm in 2013,
k2 ENEIERMPERSH
Table 2 Distribution of dominant trees with diameter

class in different forest layers

W 7 % No. of plants
Tree species Diameter class 2008 2013
_— DBH<C10 cm 44 28
B0 R
Quercus aliena var. 10 em<<DBH<C20 cm 56 54
acuteserrata Maxim,
DBH>=20 c¢m 66 46
, DBH<C10 ¢m 30 24
Ji I SR
Staphylea holocarpa 10 em<<DBH<C20 cm 10 11
Hemsl
e DBH>20 cm 0 0
DBH<10 cm 27 16
e
Rt -
Acer davidii Franch. 10 emSDBH<20 em 1 17
DBH>20 cm 3 1
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