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Spatial Pattern of Acer tegmentosum in the Mixed
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Abstract: The heterogeneity of forest environment plays an important role in the structure and dynamics of
tree population, the composition of forest community, and the maintenance of species diversity. Based upon
the research data of the nine hectare permanent plot in the typical mixed broadleaved-Korean pine forest, this
study was conducted to analyze the characteristics of spatial pattern of Acer regmentosum population for
seedlings, saplings, and living and dead trees so as to evaluate the effect of micro-topography on spatial
pattern of the species. The results noted that A. tegmentosum preferred to gentle slopes. There was no
difference in density of seedlings by the variation of aspect, but the density of saplings, and living and dead
trees was high on the western and southeastern slopes. Living trees of A. tegmentosum showed the clumped
pattern for all scales within 150 m and highest at the scale of 30 m. Dead stems of the species indicated the
clumped pattern within 111 m, highest at the scale of 72 m, and random pattern beyond the scale of 111 m
(P < 0.01). The similarity of occurrence by developmental stages of A. regmentosum showed that seedlings
vs. saplings, saplings vs. living trees, and living trees vs. dead stems had highly positive correlation to each
other, respectively (2 < 0.01), indicating that the occurrence of previous developmental stages was positively
correlated to following stages.
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Figure 1. Maps of aspect and slop degree distribution in the 9ha study site.
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Table 1. Acer tegmentosum population in the Mixed broadleaved-Korean pine forest.
Density Basal area DBH(cm)
(Stems/ha) (cm?/ha) Mean + SD Max
Seedling (0.3 m<H<1 m) 633 - - -
Sapling (H>1 m, DBH<2 cm) 347 - - -
Living stems (DBH=2 cm) 88 4232.5 63146 26.2
Dead stems (DBH=2 cm) 8 958.3 102+6.6 30.0
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Table 2. The number of Acer tegmentosum seedlings, saplings and adults, and the basal area of Acer tegmentosum adults in the
mixed broadleaved-Korean pine forest classified by slope degree.

Number of seedlings (H<1 m) Number of saplings  (H>1 m, DBH<2 cm)
Slope degree (°) Mean* Observed  Expected x Mean* Observed Expected $
<6 37 8 13.7 23 S 7.5
6-15 7.5 192 163.1 4.0 104 894
ok k *
16-25 33 24 46.6 1850 1.6 12 25.6 11.29
>25 5.6 4 4.6 5.6 4 2.5
Number of living stems (DBH=2 cm) Number of dead stems (DBH =2 cm)
Slope degree (°) Mean* Observed Expected ¥ Mean*  Observed Expected ¥
<6 13 69 473 0.1 3 44
6-15 1.0 624 564.6 0.1 64 53.0
* kK *
16-25 0.5 90 161.3 3375 0.0 7 15.1 8.62
>25 0.3 6 15.8 0.0 0 1.5
Basal area of living stems (DBH>2 cm) Basal area of dead stems (DBH=2 cm)
Slope degree (°)  Mean* Observed  Expected ¥ Mean*  Observed Expected X
<6 742 4005.1 2285.6 1.1 57.7 517.5
6-15 47.5 30558.0 27257.8 4713554+ 11.8 7590.1 61717 1257 404+
16-25 16.3 2990.3 7788.0 ) 5.3 9772 17633 )
>25 30.0 539.8 761.9 0.0 0.0 1725

*: per 100 m?, *: P <0.05, **: P <0.01, ***: P < 0.001



734

FEIEERE A 96 WAl 6 & (2007)

Table 3. The number of Acer tegmentosum seedlings, saplings and adults, and the basal area of Acer tegmentosum adults in the
mixed broadleaved-Korean pine forest classified by aspect.

Number of seedlings  (H<1m) Number of saplings  (H>1m, DBH<2cm)
Aspect Mean* Observed Expected ¥ Mean* Observed Expected x
NW, E 4.7 14 19.0 2.0 6 10.4
W, SE 6.8 138 129.5 2.04 42 85 71.0 6.76*
SW, S 6.1 76 79.5 2.7 34 43.6
Number of living stems (DBH = 2¢m) Number of dead stems (DBH = 2cm)
Aspect Mean* Observed Expected x Mean* Observed Expected x
NW, E 0.6 48 65.8 0.1 4 6.2
W, SE 1.0 511 448.0 21.10%** 0.1 50 42.0 3.59
SW, S 0.7 230 2753 0.1 20 25.8
Basal area of living stems (DBH=2c¢m) Basal area of dead stems (DBH =2c¢cm)
Aspect Mean* Observed Expected X Mean*  Observed Expected ¥
NW, E 324 24319 31744 4.1 310.3 718.8
W, SE 46.4 23721.8 21628.5 513.57%%* 9.1 4658.3 4897.1 383.08***
SW, § 38.0 11939.6 13290.3 11.6 3656.5 3009.2
*:per 100m?, " P<0.05,": P<0.01, ™ P <0.001
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Figure 3. Maps of living trees and dead stems of Acer tegmentosum (DBH =2 cm) distribution in the 9ha study site. O: living
stems, @: dead stems.
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Figure 4. Ripley's K(#) results for the spatial pattern analysis of Acer tegmentosum (DBH =2 cm) in the 9ha study plot. The L(t)
is shown as a solid line (O: living stems, @: dead stems), whereas the pointwise 99% confidence envelopes for a random spatial
process in given as dotted lines.
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Table 4. Pearson correlation coefficient for three developmental stages of Acer tegmentosum in the mixed broadleaved-Korean

pine forest.

Number of Number of Number of Number of Basal area of Basal area of
seedlings saplings living stems dead stems living stems dead stems
Number of seedlings -
Number of saplings 0.358%* -
Number of living stems 0.062 0.198** -
Number of dead stems -0.037 -0.007 0.140%* -
Basal area of living stems 0.080* 0.130** 0.622%* 0.209** -
Basal area of dead stems -0.035 -0.008 0.087* 0.682%* 0.129%* -
*: P<0.05, **: P<0.01
A7k Woln Jow], > 111 molH i FAeRED o 22260,
AL GEHP<0.01). ol APBRhE W2 AN T s g, w4 198 RETEURGE BT
E0] Agl Ao} Aagle] JHEEE e ArAAS FEYARTL R AT, TRE. pp.S8S.
-ﬁ—*]—ﬂ?}ﬂ'(Moeun 1997; North er al., 2004). 6. Hubbell, S.P, Foster, R.B. O'Brien, S.T., Harms, K.E.,
Condit, R., Wechsler, B., Wright, S.J., and Loo de Lao, S.
4 MSCHHE WA SA 1?99. Pig}'lt~gap distufbances, recru%tment limitation, and tree
o A% AR 9 TARE wae] SAdTE ol diversity in a neotropical forest. Science 283: 554-557.
T SV, TeEEE n AT 20T Ao e AT 7.Jin, GZ., Tian, Y.Y., Zhao, F.X. and Kim, J.H. 2007. The
k7] lsted |, A, s 3 AR} i, Oy pattern of natural regeneration by gap size in the broadle-
FH, A7 dRe A&, JARR] i A7k aved-Korean pine mixed forest of Xiaoxing'an moun-
Pearson J##AAE AZE3F tHTable 4). Z A3 FE = tains, China. Journal of Korean Forest Society 96(2): 227-
sk Sme] o) ARAA (P <0.01), Aokl 4 234.
%20 TN 2o G AHBA(P <005} U7 8.Jin, GZ., Xie, X..C.,. Tian, Y.Y. and Kim, J.H. 2.006. .The
H91 T, A4 Abolglis AZEe] W ul ook A pattern of s‘eed .Falf] in the br(.)adleav‘ed-l(orean pine mixed
’ forest of Xiaoxing’an mountains, China. Journal of Korean
e fFRE A RE 499 uxe] T 22 A 9. Kneeshaw, D.D., Bergeron, Y. 1998. Canopy gap charac-
o AAAATE AR T, A FUTHAL I E teristics and tree replacement in the southeastern boreal
L9} o] o =2 Ao AFHA 7} o1 F g o forest. Ecology 79(3): 783-794.
L EL Heme] Une FuvHAe Suel X4E 7 10. Mf)eur, M. 1993. Characterizing 'spatial patterns of trees
9|3k 71E} 799} Tme] A o] AmekA vl o w e = using stem-mapped datz?. Forest Science 39(4):. .756-775‘
emi Aol mwe] Mo| AriehA] X Aok 9 11. Moeur,. Mi 1997. Spatial models of competition and gap
T AT AT fo S Tente Al AT BT e dynamics in old-growth Tsuga heterophylla/Thuja plicata
e st aee) Aol g, Aot e deae & forest. Forest Ecology and Management 94: 175-186.
2 AsEa are Ao FaaAT)y o], AL &9 12. North, M., Chen, I., Oakley, B., Song, B., Rudnicki, M.,
A o] whAo. AbolatA| el w o] Ao A A vt 98- Gray, A., and Innes, J. 2004. Forest stand structure and
S AAE ek pattern of old-growth western hemlock/Douglas-fir and
mixed-conifer forests. Forest Science 50 (3): 299-311.
_ 13. Ripley, B.D. 1976. The second-order analysis of station-
AE=E

LRGE, FSE, i, 2002, TWINSPANe] ¢)8) #4Ew
BREUL R ROAEREEIRS] BREEEE BT, mEMREer
HEO91(4): 523-534.

2. a7 {8, 1987, 1RE
MR 20 21-22.

3.TIRE, THEH, TR, #106, 8. 2001, AL
FATASEROAR PR B R I TR S B 22, BIRAHE 23(6):
64-68.

40, A, RN, S, B, FAEM. 1999, L
HATAREER PR R A9, FEFAEREAE 10(3):

B TR R AT R &

16.

17.

ary point processes. Journal of Applied Probability 13(2):
255 -266.

. Ripley, B.D. 1977. Modelling spatial patterns. Journal of

the Royal Statistical Society (B) 39: 172-192.

.Ripley, B.D. 1979. Test of randomness for spatial point

patterns. Journal of the Royal Statistical Society (B) 41:
368-374.

Ripley, B.D. 1981. Spatial Statistics. John Wiley & Sons.
NewYork: Wiley pp. 252.

Runkle, J.R. 1985. Disturbance regimes in temperate for-
est. pp. 17-33. In: S.T.A. Pickett and P.S. White ed., The
Ecology of Nature Disturbance and Patch Dynamics. Aca-



736 shEAEEEE A 96 A 6 5 (2007)

demic Press. Orlando, U.S.A. tial patterns of trees. In: Communicationes Instituti Forestalis
18. Schnitzer, S.A., and Carson, W.P. 2001. Treefall gaps and Fenniae, vol.138, The Finnish Forest Research Institute,
the maintenance of species diversity in a tropical forest. Helsinki, Finland, pp. 65.

Ecology 82(4): 913-919.

19. Tomppo, E. 1986. Models and methods for analysing spa- (200741 99 274 A4 20074 104 16 A=)



