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Community structure of Quercus aliena var. acuteserrata forest in the Taibai Mountain,
China. YU Wen', YAN Yan'", LIU Xiao-yun', ZHANG Shuo-xin'* (' College of Forestry, North-
west A&F  University, Yangling 712100, Shaanxi, China; *Qinling National Forest Ecosystem
Research Station, Yangling 712100, Shaanxi, China).

Abstract; Qinling Mountains are biodiversity hotspots in China, with rich vegetation resources and
species diversity. To clarify the mechanism underlying biodiversity maintenance during vegetation
restoration in this area, we established two permanent plots with each area of 100 mx150 m in the
Q. aliena var. acuteserrata secondary forest (SF) and primary forest (PF) in the northern slope of
Taibai Mountain in 2016, following the standardized protocols by CTFS (the Center for Tropical
Forest Science). We analyzed community composition and structure with measuring all trees with
DBH = 1 cm. 2839 and 2840 trees were recorded in the SF and PF plots, respectively. Trees in
those two plots belong to 29 families, 45 genera, 65 species and 21 families, 37 genera, 47 spe-
cies, respectively. The proportions of occasional species and rare species were 38.4% and 24.6% in
the SF plot, and 40.4% and 19.2% in the PF plot. Most of the trees were distributed in northern
temperate zones, and the proportions of genera were 46.6% and 48.7% in the SF and PF plots,
respectively. The diameter of (). aliena var. acuteserrata in both plots followed a unimodal distribu-
tion ( more young trees than old ones). The diameter distributions of companion species (e.g., Sor-
bus alnifolia, Acer davidii, Cornus kousa, and Staphylea holocarpa) were inverted “J” shapes,
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indicating that those populations could have complete life history. In the pair correlation function
g(r) analyses, the aggregation of dominant species were the strongest at 0—2 m scale in the two
plots when r=10 m. The degree of aggregation gradually weakened with increasing scale. The popu-
lation distribution patterns of the dominant species were random or uniform when the scale increased
to certain value. The average uniform angle index ( W) were 0.56 and 0.58 in the SF and PF,
respectively. Trees in the communities followed an aggregated distribution. The average W of the
community and dominant species in the SF were smaller than that in the PF, indicating weaker spe-
cies aggregation in the SF. The average dominance in the SF and PF was both 0.47, indicating that
the stands were in a co-dominant state. The average mingling was 0.70 and 0.57 in the SF and PF,
respectively, which belonged to high and moderate mingling. Species richness, community stability
and spatial distribution patterns of forest community could be affected by human disturbance. The role
of interspecific interaction, effects of habitat heterogeneity on species coexistence, and variation of
community structure should be considered during vegetation restoration of disturbed forest community.

Key words: Quercus aliena var. acuteserrata forest; species composition; diameter size structure;

spatial distribution pattern; spatial structure index.

RRMRIE VI 45 A8 S W 7 v 25 0 b SO S 30 85 ]
FHEAE IR 25 BE EAR O, #5 1 HEds AR s e 1 D
B E A B WA N O R IR AE
HLEN S LR B MR BB TR . g
TR AR BPRAS B AR 23 [ 45 M R TR AR L A5 )
FRALBL X R BFAE R RS RIS BT A 1
SRR FRECRBURIRER 08 S84, BRILZ b,
TEvRe B2 (] G5 R 8 B AN PR 25 6] 20 A 4 =y | 5 448
(AR [\] RN DA KGR SE B S5l R AR R S
HIB AR S R B 43 AT RAAE | P SR TRORBE 14 43
A IR A I LA R AR 855 A A IR A, e i )
SRR A ) 2 HEME . SR BRG]
BERE RIS [ 25 R R AL R Sl W b Z2 R M HE L ) K%
FE v TR AL B AL S e v (R S L AR
oK, FET [ AN [ Uty SR ZRAREE Vs RO A5 A AR AIE
XF FEVE A A AR A ) 2 R R A RN ZERR AL 2
TFR T R Ao > RFEA g s AR, G
TE 75 25 0 10 2 25 R E S HC A A AL Y 4 T
s

BiABR ( Quercus aliena var. acuteserrata ) PRIgF,
] g2 Uk rly i DX O A i Ry 2 YRR TS 2R R 22—
TEORFF/K LRI R 3N ) b k5 i A 28]
e ZRIGEBHRI R T oA X, 215 HoAd e v
AR B LA B 1 A A 2 1 R TR S AR E T, A
TN RUBE e s AR 34 P 99 0 5Bl | X 2 0 50 1 AR AR 7%
A ZREVERS SR RETE SR RRAE D DA S
B IR T ORED . H TN RERE
HOX 53 BT AE 7% rh ) o 55 BRI A - 1) 56 R AFTE SR BR
PELT TEE FE 43 M R B 0 AR A A i ) S A7 AL
P, T B R RORE 0 D R I TR 5 M TE A T

HEI BT A Bh AR

Zeee R A L A3 LA R S AR Ao 4 7 ] o
MR S I 9 1 A e, ARtk T RRAEIE B0,
R B ISR B0 BRAR 8 B BEIR, T ARk, 7E R K
CRIRMARI 5 IBBROAR” TREAHES T, =2 T4
BE AT ERAR I 4 1 1) TOU RS B 9 328 7 W 2 1 2 3
B o ASSCLABE R MR U0 A2 ARCR iR MK R i 42 ( DBH)
=1 em BIARAKEY) N LR BT U AR R AR
PRI ARG L BMOR 25 (8] 5 R R B 22 5
I BT FR A X — 20 PR W R A S TR A
AL A H2E S, WO 2 e X A= ) AR AR
PR RS REAERHR BERL 2R

1 HRMXEHARTIE

L1 W XA

WFFE XA TR PG A 1L R 2 AR PR AP IX L
T PEE P (33°49731"—34°08" 117 N, 107°41'23"—
107°51'40" E ) , 52 P4 AL Il A A9 52 ), B 2 g i
ZW &I T, AR 7.6 °C 5@ A
A 1A PSR 59 -5.0 F119.1 °C 5 4FFEK
1 751.8 mm, EBERE 7T—9 A %M X b
e ISR BEMEIR E T ) BRI S A 7 I BR AR
i MEABRAT T b A LA R Hod,
B BRAAT 7370 THEIR 1150 ~ 1900 m 5[ A, 1 4%
N RRARATIEE A PR IN =R A K A K A ALK ( Sor-
bus alnifolia) .5 VEWR (Acer davidii) VU AL ( Cornus
kousa) . = M & 24 ( Staphylea holocarpa ) . 111 #f 1
( Philadelphus incanus) F14E4% ( Corylus chinensis) e
1.2 M

A B K LB A BRAR B R BE 0 A AR B, S IR



6 1] JRF - SCAE s R L BUE MR AR 7 45 # FRAIE 1925

®1 KB WL EFREEEIR

Table 1 Summary of Quercus aliena var. acuteserrata plots in the Taibai Mountain

ARAY g MER I RE LINLYES WFh g AL SR B T AR
Forest Longitude and Altitude Mean slope Convexity Number Number Mean DBH Basal area
type latitude (m) (°) of species of trees (em) (m? + hm™?)
SF 34°04'63" N,107°41'49" E 1365~1448 36.5 -3.5~8.1 65 2839 9.4 31.40
PF 34°03'45" N,107°41'42" E 1755~1828 32.6 -3.8~5.7 47 2840 11.5 39.09

SF: StHBRIRAEMR Q. aliena var. acuteserrata secondary forest; PF: SiiG BRI IGHR Q. aliena var. acuteserrata primary forest. N [F] The same below.

CTFS( Center for Tropical Forest Science ) # i H X 7
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Fig.1 Topographic contour maps of the plots.
SF. SiAHRIR A bR Q. aliena var. acuteserrata secondary forest; PF . 1

YR YN Q. aliena var. acuteserrata primary forest. F[d] The same
below.
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Table 2 Top 10 species based on the importance value in plots
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Forest type Species Abundance Mean DBH Basal area Importance
(em) (m? « hm™?) value
SF Bt Q. aliena var. acuteserrata 536 26.6 23.02 10.89
IKHAERK S. alnifolia 414 7.1 2.29 8.05
HHEMR A davidii 338 5.1 1.03 7.43
PURRAE C. kousa 317 3.6 0.34 7.28
LIHMFAE P. incanus 197 2.9 0.13 4.51
=25 L. obtusiloba 138 5.8 0.48 3.99
EBER Staphylea holocarpa 105 49 0.27 2.49
BePE DA Euonymus schensianus 91 2.3 0.03 2.29
ToF E. alatus 72 2.6 0.03 1.93
EHEBE Cerasus tomentosa 73 4.6 0.15 1.87
PF HGHR Q. aliena var. acuteserrata 1091 23.7 36.34 19.92
HVEI A, davidii 398 3.5 0.62 9.00
=R 2Y Loobtusiloba 247 3.7 0.28 6.67
IKAGTAERK S. alnifolia 272 5.0 0.60 6.51
PURRAE C. kousa 135 4.3 0.33 3.47
AENR C. chinensis 159 3.7 0.18 3.38
IIHEFAE P. incanus 100 3.1 0.11 3.06
BEVE TP E. schensianus 70 2.1 0.02 2.25
B Crataegus cuneata 52 2.9 0.05 1.35
JEBER S. holocarpa 30 3.1 0.02 0.86
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Table 3 Distribution area types of woody plants with DBH
=1 cm in Quercus aliena var. acuteserrata forest plots in
Taibai Mountain
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Fig.2 DBH class distribution of main tree species in each plot

A: A AMAE ANl individuals; B: 858k Quercus aliena var. acuteserrata; C. 7KAAERK Sorbus alnifolia: D: T Acer davidii; E. VURRAE Cornus
kousa; F: =W 224 Lindera obtusiloba. F[F] The same below.

x4 BEHKTESEEIEH

Table 4 Spatial structure index of the Quercus aliena var. acuteserrata forest

Yifh SF PF

Species W U M 14 U M
HKHR Q. aliena var. acuteserrata 0.55 0.17 0.73 0.57 0.26 0.48
IKATAERK S. alnifolia 0.58 0.48 0.60 0.60 0.54 0.53
HHW A, davidii 0.55 0.51 0.7 0.58 0.64 0.64
PUIBAE C. kousa 0.57 0.56 0.66 0.66 0.55 0.57
=W 25 L. obusiloba 0.52 0.54 0.76 0.61 0.59 0.57
FRA YR All species 0.56 0.47 0.7 0.58 0.47 0.57

W. R JE Uniform angle index; U: KN E Dominance; M. TRAC & Mingling.
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Fig.4 Frequency distribution of individual spatial structure in Quercus aliena var. acuteserrata forest.
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