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Analysis on Vertical Structure Characteristics of Juglans mandshur-
ica Secondary Forest in Eastern Liaoning Mountainous Area

Dong Lili "%, Zhao Jichuan ', Wang Chengcheng "%, Liu Hongmin *, Hu Bo %, Gao Yingxu '*

(1. Liaoning Academy of Forest Science, Shenyang Liaoning 110032, China; 2. Liaoning Baishilazi National Positioning Observation and

Research Station of Forest Ecosystem, Dandong Liaoning 118201, China)

Abstract: Taking the secondary forest of Juglans mandshurica in the mountainous area of eastern Liaoning
Province as the research object, the stand was divided into upper, middle and lower layers according to the can-
opy competition height(CCH), and on this basis, the tree species composition, diameter class structure and spatial
structure characteristics of each forest layer were analyzed. The result showed that the average tree heights of the
upper, middle and lower layers were 14.86—17.02, 11.18-12.77 m and 7.33—8.01 m, respectively. The ANOVA

results showed that there were significant differences among tree heights of different forest layers, with excellent
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layering results. The upper forest layer was the main contributor to the stand volume, accounting for
61.86%—78.7%, followed by the middle layer, and the lowest in the lower layer. The diameter distribution curve
differs between forest layers, with the lower layer showing an inverse 'J' curve, the middle layer a left-skewed
single-peaked curve and the upper layer a multi-peaked curve. The stand was in a state of transition from moder-
ate to strong mixing. The mean mixedness of the upper and middle layers in 3 samples was 0.512 and 0.574 re-
spectively, which was moderate mixedness, while the mean mixedness of the lower layer was 0.671, which was
close to strong mixedness, and the mean mixedness of each forest layer showed an increase with decreasing ver-
tical height. Sample plots 1 and 3 are aggregated and sample plot 2 is randomly distributed. Both stand aggrega-
tion and competition index increased as the vertical height of the stand decreased. The secondary forest of J.
mandshurica is relatively stable by judging from the vertical structure of the forest, and its future succession direc-
tion is likely to be a mixed coniferous forest with Larix gmelinii and J. mandshurica as the dominant species or a
mixed broadleaf forest with J. mandshurica, Quercus mongolica and Fraxinus rhynchophylla, where the domin-

ant species J. mandshurica is less capable of regeneration and needs to be artificially promoted for natural regen-

eration.

Key words: Juglans mandshurica; secondary forest; vertical structure; spatial structure
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Table 1 The condition of sample plots
PREHS  WERm o RE BE/)  fR/em BE/M AROMEE/(BR-hm ) BHRE/(m’hm?) TP,
1 708 R 15 11.6 11.2 1522 121.31 THK + R + 195 + 16—
2 658 ] 18 11.9 11.5 1219 100.02 8ifk + 146 + A% + fi
3 692 FN] 15 12.1 12.7 1422 177.33 THK + 248 + 18RI

e oWk BRL YKL B FLL M. e lREREARA . SRR, SN . AEHID ( Fraxinus rhynchophylla ) . AW ( Acer pictum ) FIIGE

W (A. truncatum ).

22 MEXSFHE

AT 5% 2R AR 3 5 4 e B v XS Bk ARk Uk A
MR I B S5 A HEAT R0, AR PEARA (R B s 0 ek K
W B — M2 S BEAE, PR MR TP A R — RR AR
ARRNAA R FIARZES - BARTHE AR

CCH=a-C_+Hy QD)
KA. CCH W IENTEREE (m); a Wik
25, HBUEIEHE N 0.3 ~ 0.5, 454 508 Ak B
DUAHIEGE a BUE N 0.55 C A H, WA &,
23 ZFEGEHSHITE

VENUA R | IR . SE 5 BUE R E M
G325 I ZE R S8 R T R 00 5 5500 R R 4 23 ) 5
P B SE0E , OB bR v N BE 4% 5 5 m Y R N
ZEhIX .

1) R (W), EZIRT M2 0] 5 4
¥R BE Ui /N AR (o) BIAEN
Fr % S A G (n) BB, HOTE AR .

w=ly, 2)
a:{lﬁﬁﬁ%ﬁ%¢$ﬁ@ﬁ%
g 0, 75 1)

K WoNSS i SRS IR RUE s piifEfia, = 72°,

MR A RE (W) 78 E5AR X (8] [0.475,
0.517] BF, SHBEMLAAG ;3 4 W>0.517 B Sl R 4E
s MW<0.475 B 510706

2) TRACHE (M) FE WAk sy v 4 )
PRESFLRE , EHE NS IR i 1 n BRI HISR A
T 5 BEREAE R R AT A e, A

M=, 4

n <
=1

w:{Lﬁﬁﬁ%ﬁ5§%W¢ﬁ~mﬁ
U0, 5 RRAR AR A 5 AR [
K. MRS i RS W IR s n WAHLBAR
B

M BUE N0, 025, 0.5, 0.75. 1, Frxfhify
T b SRR B R AR L S9BE . PR OB
BE . R TRAE .

3) SERFEE (C), FEERMOK A AR

(3)

(5

AR S) . ABFSER I Hegyi (i 8058 g B,
HFAR,

n d]
CIi:;di.L‘_i 6)

Arf: CIONS i RS IR RYSE P 1640 L, WS IR
Wi B SE AR j Z RS s d, SRR i
1o, d SRR jRIAE s n ST AR HRREL

3 #R59M

3.1 MEEH R RFhE R

B AR EHAR)Z 254 L3R 20 SR T 58 4
T B, G A B AR VR AR BRI 3R B A A R A
3, Ol EM)Z . PRIZRMTIHREZ, £MHZE
R E Ak 14.86 ~ 17.02, 11.18 ~ 12.77 m
1733 ~8.01 m. FFESITERTH, SEMKZE
W ) 2% S B 3 (P<0.01), 6B R HIR 56
T B MRy TR L A EROR .
L IARIZRPESAIRE R 17.41 ~19.75, 10.67 ~
11.55 cm F1 7.02 ~ 7.45 cm, I M BEAKZE & 0
BN . EMAE BRI, _EAR)E SRS
REBE 61.86% ~ 78.70%, MM EHE T 5T
2, HRAPMHEZ, Ao BEBREDN
12.57% ~ 33.61%, FMEHRD, LA SERER
4.53% ~ 10.38%.
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Table 2 The condition of each layers in different sample plots

Frife s NA WEm  fem  ERESH%
1 LMZE 14.86" 17.49% 78.70
LRV NS 11.29° 10.67° 12.57
THZ 8.01¢ 7.18¢ 8.73
2 V= 15.90% 17.41% 71.19
LRV NS 11.18° 11.55° 18.43
THE 7.33¢ 7.02¢ 10.38
3 M 17.02% 19.75% 61.86
AR Z 12.778 11.548 33.61
THEZE 7.80¢ 7.45¢ 4.53

H: AFRKREFARFFRZRWEE (P<0.01),
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EARERK, HE R S EARE B Y 80% L
b PARE R RN R EAT R L SRR, B
MiFn SR, TARERF A R F o, BR Bk
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S TR OMR AR Tl 2 SN S B A ) A R
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Table 3 Composition of tree species in each layers of different sample plots

AR LRV N T
FrifEd =
PR (BB G %) WRRER R AL (BB S H/% ) WIRPEC AR (B N %) BRPEL
5 (28.38) . 0 (2098) . 7%
i (80.96) . ¥ (6.20) . % (22.63) . % (20.51) . 5 (11.48) . % (8.64) . I
i — N (6.38) . #ii (6.19) . TG
5 (5.19) . £ (3.49) . JC (2040) . 46 (14.79) . #i (529) . ) .
! (2.04) . fir (1.09) . BE (4.08) . 5 (389) . T (322) . '° (5.02) 15‘(4'52) SR
(0.82). M (0.22) gt (2.79). M (2.39) (3.93). &(1.87). 1
(1.36) . # (0.7) . #
(0.27). #Il (0.27)
1 (44.14) | 5 (16.99) . #
" W (40.87) . fE (23.65) . i (10.65) . & (8.03) . fi
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. BABRDTH (Syringa reticulata ) 5 K AKMM (F. mandschurica) ; T R T4&Hi ( Carpinus cordata ) ; FHNHME ( Betula
platyphylla ) ; B HEME (Betula dahurica) ; Wit (Ulmus pumila ) ; ¥ REEBE ( Phellodendron amurense) ; 4 RMZ40# (U.

laciniata ).
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Fig. 1

Distribution of different forest layer diameter classes in different sample plots
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