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Table 1 Basic characteristic of the sampling plots
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Eale Altitude/ Slope/ Slope  Density/ Mean  Mean
Eg.t m ©) Aspext position (tree-hm?) diameter/ height/
cm m
1 603 27 It S 688 223 155
2 606 20 16 s 608 222 14.4
3 606 17 Ik i 528 207 13.1
4 598 20 Ik i 528 224 15.2
5 713 25 & i 832 196 125
6 696 25 [E] s 800 21.1 13.9
7 755 25 5] Gy 720 22.7 14.5
8 755 24 F Y 640 18.9 11.1
9 656 30 [&] H 880 21.0 16.8
10 645 21 [E] H 944 214 176
11 641 25  #ElL otk 816 230 203
12 646 20 F Y 656 23.6 18.1
13 685 27 & i 1360 185 140
14 680 177 s 1072 19.9 15.4
15 679 20 [E] i 1168 20.1 15.2
16 687 31 F i 1152 18.2 14.0
17 588 189 H 528 194 133
18 617 28 i H 617 188 121
19 599 11 i CH 720 196 125
20 615 225 Timg Y 624 22.8 13.9
21 650 17  Wim 656 253 147
22 644 16 i) T 464 32.0 16.9
23 634 16 Wi N 480 288 162
24 638 14 WM 384 284 145
25 655 24 * i 496 230 153
26 651 19 # s 560 249 160
27 650 17 & i 448 246 149
28 650 18 K i 704 23.6 13.9
29 317 24 & H 230 310 174
30 220 19 ] H 150 317 142
31 495 10 & G 240 348 170
32 303 27 F i 470 17.0 13.0
33 381 19 i H 450 163 127
34 330 19 B[ s 1250 108 109
35 391 25 ¥R R 480 205  10.1
36 395 35 i H 1040 12.7 9.1
37 214 29 [iiE| LY 620 19.0 9.9
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Table 2 The quantitative characteristics of regeneration
seedings in Q. mongolica forest

BiH FIE BME O BRKE R RRRN

Items Mean Min Max SE CV/%
i
Density/(stems-hm™) 10 759 800 23 600 1122 62.6
B
Basal diameter/cm L2 0.53 217 0.08 374
Hif

104.4 37.6 207.8 73 422

Seedings height/cm
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Fig.1 Relationships between stand basal area and

seedling density
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Fig. 3 Relationships between indicators of stand
spatial structure and seedling density
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Fig. 4 Relationships between competition index and
seedling growth
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Table 3 Pearson correlation analysis of stand spatial structure and tree species diversity of undergrowth regeneration

73 [a] &5 M] j“ET I *EE e Shann(.)n—Wie.ner'f'éf ?f( p Pieloui’/"] SIEE R p
Forest spatial index S Shannon-Wiener diversity index Pielou
VB2 )% Mingling index 0.485 " 0.002 0552 0.001 -0.103 0.542
4 Uniform angle index 0.057 0.739 0.197 0.258 0.004 0.982
TE 4+ Competition index 0.411° 0.012 0.059 0.737 —0.428 ** 0.008
HMIE4EH Canopy layer index 0.465 0.004 0.350 0.040 -0.282 0.090
FEHERE Crowding -0.462 0.004 —0.251 0.145 0.135 0.426

'P<0.05, "P<0.01.
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Table 4 The optimal multiple regression models with
stepwise of seedling density and forest structure

%H Uﬂﬁﬁz *m@ﬂc_/%?ﬁz o
Item Regression  Standardization tval
¢ coefficient coefficient value
% Constant 7 105.365 1.206 0.236
MO Stand basal area 293.020 0.345 2309 0.027
FHEFT Crowding -11 810.751 -0.273 -1.921 0.063
2446 %L Competition index 885.678 0.308 2.189 0.036

R*=0.41, P=0.0004
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Effects of Stand Structure on Natural Regeneration of Quercus
mongolica Forest in Mountainous Area of Eastern Liaoning Province

DONG Li-li, LIU Hong-min, ZHAO Ji-chuan, GAO Ying-xu, WANG Cheng-cheng, FAN Jun-gang

(Liaoning Academy of Forestry Science, Shenyang 110032, Liaoning, China)

Abstract: [Objective] The relationship between stand structure and undergrowth regeneration seedling was dis-
cussed to provide theoretical basis for artificial promotion of natural regeneration. [Method] Several Q. mongolica
forests in mountainous area of eastern Liaoning province were taken as the research objects, the fitting model and
Pearson correlation analysis were used, and the effect of stand spatial structure on natural regeneration of Q. mongol-
ica was studied. [Result] (1) The forest stand base area had a significant effect on seedling density. With the in-
crease of stand base area, the seedling density showed an increasing trend. When the base area reached 31 m?*-hm 2,
the increase of seedling density gradually slowed down. (2) There was a significant negative correlation between
stand base area and seedling base diameter and seedling height (P < 0.05). (3) The relationship between stand com-
petition index and density and seedling density was typical parabola. Compared with density, the effect of competi-
tion index on seedling density was more significant. (4) The spatial structure of stand had a significant effect on the
species diversity of regenerated seedlings, the higher the degree of mixing, the more complex the vertical structure,
and the higher the diversity of regeneration seedling species and Shannon-wiener. (5) Multivariate stepwise regres-
sion analysis showed that the main variables influencing the total regeneration density were stand basal area,
crowding and competition index. [Conclusion] Adjusting stand basal area, crowding and competition index are the
effective ways to promote the natural regeneration and improve the species diversity of Q. mongolica forest.

Keywords: stand spatial structure; stand density; seedling regeneration; Quercus mongolica
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