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Abstract: [Objective] The stability and development possibility of mixed forest are closely related to its
spatial structure. Exploring the influence of spatial structure on stand growth plays an important role in
promoting the benign development of forest. [Method] Based on the 5 periods of monitoring data of two

fixed sample plots, the proportion of spruce (Picea jezoensis) accumulation in the sample plot was 0.1-0.2
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and 0.4, respectively, which were recorded as 1P and 4P. The three parameters of spatial structure were
calculated by 4 adjacent tree methods, and the multivariate distribution map was drawn. The changes of
DBH increment of spruce, fir (Abies nephrolepis) and Korean pine (Pinus koraiensis) under different
diameter classes, mingling degrees and neighborhood comparison in 1P and 4P were compared and
analyzed. [Result] 1P and 4P were both medium and strong mixed (M was 0.625 and 0.657, respectively)
and randomly distributed. The growth of fir and Korean pine was between sub-dominant state and median
state (U= 0.25 — 0.50), the growth of spruce was between sub-dominant state and median state (U = 0.48) in
1P, and was between median state and inferior state in 4P (U = 0.70). The annual DBH increment of spruce
and fir increased with the increase of DBH class (P < 0.05) and the mingling degree of subject trees, and the
DBH increment of small-diameter spruce and large, medium and small diameter’s fir was significantly
correlated with mingling degree (P < 0.05). The annual DBH increment of spruce, fir and Korean pine
decreased with the increase of subject trees’ neighborhood comparison, and the correlation between the DBH
increment of mid-diameter tree and dominance was significant (P < 0.05). The annual DBH increment of
spruce in 1P was lower than that in 4P cloud, while that of Korean pines was opposite. [Conclusion] There
are significant differences in the growth of trees under different diameter classes. Reducing the
neighborhood comparison and appropriately increasing the mingling are beneficial to the DBH growth of
trees. The competition in different growth stages leads to the difference in the response of different diameter
classes to mingling degree and neighborhood comparison. Therefore, different management measures should
be taken to adjust and optimize the stand structure to promote the long-term stable development of stand.

Key words: spruce-fir forest; DBH increment; spatial structure; DBH class; neighborhood comparison;
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Tab. 1 Statistic of spruce-fir fixed sample plots and spruce proportion
ST ; b7 . g . _ Wr i AR /(m?-hm 2 .
e v sy e U gy TR ey RO gy
. : 20 . .
type Area/ha  Altitude/m Slope aspect degree/(%) Survey year DBH/cm Density/(tree-ha™) (m>ha ") Species composition
1998 20.0 795 25.1
2001 20.4 775 25.4 7AIP1PKIB
e 2003 20.8 785 26.8
1P 0.200 700 Northwest 8
2006 21.7 755 27.8 6A2P1PK1B
2008 222 760 294 6A1P1PKIB + BC
2000 19.7 929 28.4
2002 19.8 875 26.9
FAb
4p 0.312 780 10 2004 20.6 852 28.2 4A4P1PKI1BC
Northeast
2006 21.1 830 28.9
2008 21.6 810 29.7

P BAs: ALREAS: PKALRA: B.E#E:; BCME; 1PFI4P; AR S AZ RN AL I (5 1 B2 M4 A% . R [R]. Notes: P, Picea jezoensis; A, Abies
nephrolepis; PK, Pinus koraiensis; B, Betula platyphylla; BC, Betula costata; 1P and 4P stand for sample plots with the species composition of P.

Jjezoensis being 1 to 2 or 4. The same below.
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Fig. 3 Distribution of annual DBH increment in relation to DBH in 1P and 4P
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Tab.2 Annual DBH increment among different DBH classes

cm/a
cm/year

122} DBH class

P Fh Tree species FEHBZE A Sample plot type
/N Small FF Medium K Large #F K Extra large

oy ) 1P 0.08 £ 0.06a 0.18b + 0.13b 0.37 +£0.09¢ -
B P jezoensis 4p 0.14+0.13a 0.25+0.20b 032+0.17¢ -

1P 0.11 £0.10a 0.27 +£0.14b 0.32+£0.15bc 0.41+£0.22¢
RYEKS A. nephrolepis

4p 0.18 £0.16a 0.29 £ 0.19b 0.36 £0.19¢ -

1P 0.33+0.01a 0.27+£0.18a 0.39+0.12a -
K5 P. koraiensis

4p 0.11 £0.10a 0.28 = 0.22ab 0.26 = 0.15ab 0.38+0.16b

TE: R EE N T BE + ik, AE RN FR 0 2 573 535 (P < 0.05) - Notes:

data in the table are all mean =+ standard deviation, different

letters indicate significant difference among varied diameter classes at the P < 0.05 level.
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koraiensis in 1P and 4P
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Tab. 3 Pearson correlation coefficients of annual DBH increment and spatial structure parameters

among different DBH classes

eSSt

122} DBH class

BFf Tree species /N Small 1 Medium K Large BT All
Sample plot type
U M U M U M U M

1P 0.0934 03675 -0.1672 -04071 -0.1860 —-0.1726 —0.4310" 0.073 1
=A% P. jezoensis . . .

4P -0.0006 0.1848 —0.4021 -0.0704 -0.0557 -0.1033 —0.4310 0.019 8

1P 0.1802 02588 —0.0693 0.1422 0.258 8 0.1802 —02736"  0.3023°
B K2 A. nephrolepis

4P -0.1429 03295 -0.2789" 04418 —-0.1692 04323 -04718 04078

1P - - -0.3938" -0.0873 0.6197 - -0.4075" -0.1793
ZL¥A P. koraiensis

4P -0.0626 -0.0626 —0.5219" —0.000 1 - - -0.6223"  0.1635

1P 0.0113  0.1584 —0.1367°  0.0380 —0.0335 02378 -03603" 0.1285"
F A BFH All the tree species

4P 0.0818  0.1825 -0.1878"  0.0295 -0.0006 0.2113" -04813" 0.1888

1E: "RIRTEP < 0.051(/KF AR i35 - Note: ™ indicates significant correlation at P < 0.05 level.
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Fe B LS 5t R IR AE X 25 v A2 AR Kk i i
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10 A A 52 3 Jo] BRI T 00 4], HL o /NOR
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RPN LRS84 5% &, (B AR ZOR I M2 4
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