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Abstract: [Objective] The study observed the characteristics of a coordinate system of the close-to-na-
ture forestry management in Yan’an forest area. [Method]) Five plots and thirty-six quadrats selected, a
plot investigation was conducted for determining the vertical and horizontal structure of a Quercus liaotun-
gensis community and the characteristics of Quercus liaotungensis population in a forested area near Yan’
an,Shaanxi Province, China. [Result] The plots contained twenty-one tree and shrub species. The impor-
tance values of the important species were as follows: Quercus liaotungensis (41. 57%) s Caragana micro-
phylla (12. 68%) , Cotoneaster multi florus (11. 58%), Spiraea pubescens (5. 03%) . Prunus armeniaca
(4.95%) , P. tomentosa (3.93%) ,Viburnum schensianum (3. 91%) s Acer oliverianum (2. 92%) ,A. ginnala
(2.40%) sRosa hugonis (2.36%)and Elaeagnus umbellata (2. 25%). Q. liaotungensis, P. armeniaca s A. ol-
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iverianum and Pyrus betulae folia were distributed in the upper,middle,and lower layers (UML). Platy-
cladus orientalis was distributed in the upper and lower layers (UL). Not only A. ginnala, P. tomentosa .,
Ulmus macrocarpa ,Crataegus pinnatifida ,C. microphylla,but also C. multi florus,S. pubescens,Lonicera
ferdinandii,Syringa oblate , Euonymus maackii were found in the middle and lower layers (ML). In con-
trast,Syringa pekinensis was primarily distributed in the middle layer (M). Sixteen species showed
clumped distribution, whereas,only five species had random distribution. The regression equation between
Q. liaotungensis tree height and diameter was power function. [Conclusion) Natural Q. liaotungensis com-
munity in Yan’an area has very abundant species. Vertical structure of the community is distinct. A lot of

populations of the community show clumped distribution. Those characteristics illuminate that the Q. liao-

tungensis community is steady and sustainable.

Key words: Quercus liaotungensis forest; Close-to-nature Forest Management; forest structure; distri-

bution pattern;importance value; Yan’an area
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Table 1 Characteristics of the experiment plots in the Q. liaotungensis forest in Yan’an area

P o 4 TR A 34K /m Bl 1) YepE/ ()
Plot Area Latitude and longitude Elevation Direction of slope Gradient
Qo 20 mX20 m N36°25. 862", E109°31. 898’ 1354 N—E 80° 22.0
Qi 20 mX40 m N36°25. 400", E109°31. 530" 1353 N—E 35° 17.0
Q2 20 mX40 m N36°25. 862" ,E109°31. 898’ 1 287 N—E 10° 13.2
Qs 20 mX40 m N36°25. 862" ,E109°31. 898’ 1266 N—E 50° 22.3
Qi 20 m>X40 m N36°25. 862", E109°31. 898’ 1395 N—E 55° 18.5
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nus umbellata) (2.25%) . Al WL, L R BRFEBEVE o o
7 % L R TR AR)E B R AR FE N R
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Table 2 Importance values of species in the Q. liaotungensis forest in Yan’an area %
i (TR g Hp T

Species breast height Relative frequency Relative density Importance value
i KB Quercus liaotungensis 84. 87 13.82 26.01 41,57
W 7 Armeniaca sibirica 5.68 5.92 3. 24 4,95
=ZIM Acer stenolobum 1. 64 5.43 1.70 2.92
KM Acer ginnala 0.32 5.92 0.97 2. 40
KIBAi Ulmus macrocarpa 0.95 2,47 0. 81 1.41
LB Pyrus betulae folia 1.34 2.43 0.57 1.45
A4 Platycladus orientalis 0. 39 0.97 0.16 0.51
¥ Arataegus pinnati fida 0. 06 1. 45 0.32 0.61
Jb 5 T & Syringa pekinensis 0. 04 0.48 0.08 0. 20
IKH#) T Cotoneaster multi florus 1.21 13.32 21.15 11.58
INIFER RS )L Caragana microphylla 1.64 12. 83 23.56 12.68
+ G L% Spiraea pubescens 0.21 7.90 6.97 5.03
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43K 2 Continued table 2
i X7 B HIXE HIX 1 Wl
Species Relative area at Relative frequency Relative density Importance value
breast height
AR BE Prunus tomentosa 0. 36 6.91 4,54 3.93
B VG % 3 Viburmum schensianum 0. 20 6.91 4.62 3.91
R 4 Lonicera ferdinandii 0.24 2.96 0. 89 1. 36
2T Syringe oblata 0.16 2.43 0.65 1.08
et TF Euonymus bungeanus 0.54 1.97 0.49 1. 00
%M Rosa hugonis 0.13 4. 44 2.51 2.36
FKEAFA T Elaeagnus umbellata 0.02 0.48 0. 24 2.25
JEHET Ostryopsis davidiana 0.01 0.48 0.32 0.27
/NBE Berberis amurensis 0. 00 0.48 0.08 0.19
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N BA UML B3 A (AR Y R 1L R AR Ay L =
ZUBRANAERL AR 5 UL 20 A 280 B0 B R AROR UL
AR A =20 BRI AG O 3 s BA ML 3 Al
T B AEL ) AT 2% A AL LB R A L LA |/ - 3
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ferdinandii) %% T # (S. oblata) . Bk 't T.F (E.
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Table 3 Vertical and horizontal structure within the Q. liaotungensis community in Yan’an area

i B/ % Bt/ % L AR
Sspecies Frequency Individual number Vertical distribution . Horyonlal
pattern distribution pattern
A EE Q. liaotungensis 100. 00 26.01 UML EH#Er 4 CD
W A A. sibirica 42. 86 3.24 UML B4 CD
=B A. stenolobum 39. 28 1.70 UML LR A CD
8L P. betulae folia 17.58 0.56 UML ERE A CD
A P. orientalis 7.00 0.16 UL WL i RD
KHAH U. macrocar pa 17. 85 0. 81 ML R4 CD
A& A. pinnati fida 10. 50 0.32 ML FfiML 24 RD
AW A, ginnala 42. 86 0.97 ML LR CD
Jb5 T & S. pekinensis 3.50 0.08 M FEHL4> i RD
KM F C. multi florus 96.43 21.15 ML /4 CD
INHERRS L C. microphylla 92. 86 23.56 ML R4 CD
TGS S, pubescens 57.15 6.97 ML R CD
IRk P. tomentosa 50. 00 4.54 ML R4 CD
B 7 3% 3% V. schensianum 50. 00 4.62 ML LR M CD
R 2% L. ferdinandii 21.40 0. 89 ML LR CD
£ TH S. oblata 17.58 0. 65 ML FREo AT CD
#E BoF E. bungeanus 14. 29 0.59 ML FfiHL 4> 1 RD
W R, hugonis 32.14 2.51 L ERE A CD
FEAFF E. umbellata 3.50 0. 24 L ERE A CD
BT O. davidiana 3.50 0.32 L ERE 4 CD
/NBE B. amurensis 3.50 0.08 L K AL 4> 1 RD

7E (note) : CD. Contagious distribution; RD. Random distribution.
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Table 4 Basic characteristics of five plots in the Q. liaotungensis community in Yan’an area

PP GLARBR)

Dominance species

A

Tr AR
Number of
Species

SR B
Number
of plants

733
Number of
Quercus
trees

b i 3
1:TP;Fit)[E e/ %

Percent

TR/ m B/ em

CRAFT o5 He B AR B/ HE)
Other important species in plots
(listed in order of
declining occurrence)

Average diam.
of Quercus
trees

Average
height
of tree

Qo 12 99 27 27.27

Qi 14 36.42

12 228 78 .21

Qs 13 348 117 .62

Qi 16 559 100 . 89

A (18,18 %) » /N8 %8 JL (14. 14.%6) . 7K 4]
F(13.13%0) R A 5 T &

A. sibirica (18, 18%), C. microphylla
(14.14%) s C. multi florus (13.13%) ,U. mac-
rocarpa,S. oblate

6.77 11.69

JKH T (28. 66 %) /NI R XY JL(10. 45 %)
B VG 3 3 (7. 46 %0)  ILAEAE , = A

C. multi florus (28.66%) ,C. microphyllal
(10.45%),V. schensianum (7.46 %), P. to-
mentosa ’A. Szf'ﬂ()l(}])u”l

6. 04

JKAH T (23, 68%) /NI NG L (20, 18 %)
TS A (10,53 %) » AR Bk, = 244

C. multi florus (23. 68%), C. microphylla
(20. 18%), S. pubescens (10. 53%) . P. to-

mentosa,A. stenolobum

7.73 11. 48

KA T (23, 28 %) /NIHERNG L (12, 07 %)
FEESEL A (11,49 %) IR BE , = 240

C. multi florus (23. 28%), C. microphylla
(12.07%)+ S. pubescens(11. 49%), P. To-
mentosa s A. stenolobum

NSRS L (32,56 70) KM (21,47 20)
92 78 3 3% (8. 23 %60) » LLIAME . 1l 7

C. microphylla (32. 56%) ., C. multi florus
(21.47%) V. schensianum (8.23%) , P. to-

mentosa,A. sibirica

7.9

.67

3.2 FERMXITRIRFEAFE

3.2.1 KRFpAAE bRt Q ~Q. Fl Q, (Q;
RS A A T A A T AR AR A AR R Ty 28
A BIFL AR 322 Bk AR 7 2 W ME kI
W KT B m= 2 X/N=322/28=11.5,
F2ZV=[2ZX*—(XX)*/N]J/(N—1)=[4 202—
3703]/27 = 18. 481 5; V/m = 18. 407/11. 5 =
1.607>1, BERH AL AR T AR RF 70 A AR iE IR 22 S=
(2/27)V*=0.272 165, T= (1. 607—1)/0. 272 165=
2.230 26, [ B 27, P, s =2.052, T>P, ]

UL AR BRI 53 A i 25 125 Poisson 43 i, HAME
TEIRWF S eI h IR 0 M . EAR B A AESY
JT B 25 AT o A ) o 3k B 0 A a1 BB L O 4
55 H A AE ) Fh 1 55 4 fiE

3.2.2 MEHY)-MARXD AKX WL L KRR
T v - B AR A S A AT 245 R (3R 5) R MR R R>
0.9, A i A IR A2 S R AR IR G 2R o A R8s 40 A
43 T S5e IR A% e % oL A — 2H e (I DL LG
JE T SRR R OCR Y =1, 746 3X*°,
R=0.921 9( 2),

x5O BRWXITRGEMBENS-HENEXSH
Table 5 Correlation analysis between tree height and diameter of Q. liaotungensis in Yan’an area
R P 5 KRR AH K R B(RD 4% / cm
Number of mathematic model Equation Correlative coefficient DBH
1 Y=1.757 6X°:6265 0.9219
2 Y=—0.017 1X?+0.832 5X+1.178 5 0.889 6 128
3 Y=3.635 5In(X)—0.337 1 0.879 6
4 Y=23.471 300644 X 0. 805 4
5 Y=1.746 3X°-6299 0.922 5
6 Y=-0.024 6X2-+0. 994X +0. 522 9 0. 898 6 o
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