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Abstract: Pinus densiflora is an essential tree species native to the Republic of Korea (ROK) and covers most of
the total natural forest areas in the ROK. This study was conducted to understand the site characteristics and stand
structure of P. densiflora forests distributed at sites where P. densiflora covered over 50% of the stand basal area
during the 7th National Forest Inventory (NFI) period from 2016 to 2020. P. densiflora dominated 3,665 circular
sample plots (400 m?). P. densiflora forests predominated at elevations less than 600 m above sea level (a.s.l).
However, most P. densiflora forests were distributed at the slopes facing south and west over 800 m a.s.l. At
altitudes below 800 m, they were distributed at all slopes but dominated at the southern and western slopes. P.
densiflora grew mainly in the soils of sandy loam, loam, or silt loam with relative infertility. Dominant tree species
distributed with P. densiflora were Quercus mongolica, Q. variabilis, Q. serrata, Prunus serrulata var. pubescens
and Castanea crenata by the descending order. P. densiflora, P. thunbergii, and P. rigida were grown in large DBH
classes, Quercus species and Fraxinus rhynchophylla in middle DBH classes, while Juniperus rigida and Styrax
Jjaponicus in small DBH classes. Dominant tree species distributed mainly at the lower layer of P. densiflora stands
were Rhododendron mucronulatum, Q. serrata, Lindera obtusiloba, Fraxinus sieboldiana, Toxicodendron
trichocarpum and Rhododendron schlippenbachii by the descending order.
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Figure 1. Location of study plots during the 7™ National Forest
Inventory (NFI) period.
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Table 1. Distribution of study plots by provinces.

A110HE A45 (2021)

Provinces Seoul, . Gang-  Chung-  Chung- Jeon- Jeon-  Gyeong- Gyeong- Jeju Total
Gyeonggi  won buk nam buk nam buk nam

No. of NFI plots 1,302 2,880 1,049 1,175 982 1,491 3,507 2,190 563 15,139

No. of plots dominated 77 543 193 221 228 328 1,406 665 4 3,665

more than 50% by

P. densiflora

o oY 22 Y F8 SdeFY FAAE © A Aatebe FARE Zloti(Kim et al., 2009). ==
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Table 2. Distribution of P. densiflora (PD) forests in the NFI plots by altitude and aspect.
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H JCKTable 33} 4).
o] A A =
b, Sl 800 m o] Aol Al
B} A AbRle] Bho] HERIS6.5%), LTI e
A% Berk ARy

Latitude ( °)

Altitude (m; a.s.l) 33 34 35 36 37 38 Total
No. of NFI plots 98 607 1,664 1,469 935 65 4,838

< 200 No. of PD plots - 71 600 389 125 19 1,204
Occupancy rate (%) (0.0 (11.7) (36.1) (26.5) (13.4) (29.2) (24.9)

No. of NFI plots 127 310 1,533 1,803 1,089 165 5,027

201 to 400 No. of PD plots - 35 512 620 209 35 1,411
Occupancy rate (%) (0.0 (11.3) (33.4) (34.4) (19.2) (21.2) (28.1)

No. of NFI plots 105 50 826 843 677 228 2,729

401 to 600 No. of PD plots - 8 282 267 157 37 751
Occupancy rate (%) (0.0) (16.0) (34.1) (31.7) (23.2) (16.2) (27.5)

No. of NFI plots 90 7 296 229 674 97 1,393

601 to 800 No. of PD plots 1 - 54 59 105 11 230
Occupancy rate (%) (1.1 (0.0) (18.2) (25.8) (15.6) (11.3) (16.5)

No. of NFI plots 63 - 158 62 418 65 766

801 to 1,000 No. of PD plots 1 - 18 10 26 3 58
Occupancy rate (%) (1.6) - (11.4) (16.1) 6.2) (4.6) (7.6)

No. of NFI plots 80 - 100 15 174 17 386

> 1,000 No. of PD plots 2 - 1 - 8 - 11
Occupancy rate (%) 2.5) - (1.0) (0.0 (4.6) (0.0) (2.8)

No. of NFI plots 563 974 4,577 4,421 3,967 637 15,139

Total No. of PD plots 4 114 1,467 1,345 630 105 3,665
Occupancy rate (%) 0.7) (11.7) (32.1) (30.4) (15.9) (16.5) 24.2)
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Table 3. Distribution of P. densiflora forests by altitude and aspect.

M N NE E SE S SW W NW  Total
< 200 102 109 108 174 198 212 179 122 1,204
201 to 400 144 142 172 158 206 225 212 152 1,411
401 to 600 75 57 62 97 96 132 140 92 751
601 to 800 17 19 27 29 41 29 43 25 230
801 to 1,000 4 3 2 5 13 10 11 10 58
> 1,000 - - 1 3 2 2 1 2 11

Total 342 330 372 466 556 610 586 403 3665

Table 4. ANOVA for distribution of P. densiflora forests by altitude and aspect.

Source df Mean Squares Pr>F
Altitude 5 45,555.47 0.0000
Aspect 7 2,128.97 0.0003
Residual 35 398.59

SRR

2010).

B AAVE7ZER] 71 o)
57} 457 91 L& 2ol 3
7] 7o g AZIEKim and Lee, 2000; Lee

AR BoFe BAT A3l 71850 B ol

[e} I
23 cm, A= 160 cm, B= 444 cmo|H, EAL tjHE R

A ASHFHEIE 200 m ©]3} 0.14%9)| A dfd 801 ~1,000
m 021%)3} 9Fo| x|l 200 m ©]3F 13.80
cmol /kgol| A aljdt 801~1,000 m 20.83 cmol'/kg)S 3
a7h Eepdel wheh HA} ok AR Hlrh AAIA
o7 Wi B9 pHi 4888 AH4o] tha Zbaka, o

oFEe AZUFHe wste] thi Hup SEolgict

ALFE, &, u|APRER] o2 YEYTtHTable 5). 3f (Song and Jang, 1997; Kwon et al., 2020a). &~U-FH o] 3
WIME EoF pHE ROuS Aol7k i) gk, FAQ EAS S FRAMIA ol Feld auted &
Table S. The soil characteristics in the study sites (meantSD).
Alfitude Soil layer depth (cm) - — 1AN laye; — - —
m; as.l. p ota vail.
( ) L FHoA B texture (H,0) (%) (mghkg) (cmol'/kg) (cmol/kg)
L(31%)
< 200 1.6 0.8 15.3 43.0 SL(30%) 4.82 0.14 8.02 0.18 13.80
+0.8 +0.6 +5.0 +10.6 | SiL(26%) +0.50 +0.09 +5.16 +0.11 +5.16
etc(13%)
L(29%)
201 to 400 1.3 0.9 15.8 44.0 SL(31%) 491 0.16 7.14 0.14 15.49
+0.8 +0.6 +5.7 +10.3 | SiL(24%) +0.52 +0.16 +6.33 +0.10 +7.31
etc(16%)
L(21%)
401 to0 600 1.4 0.8 17.2 46.9 SL(41%) 4.92 0.19 7.98 0.16 18.60
+1.1 +0.6 +6.6 +13.1 | SiL(26%) +0.45 +0.12 +5.60 +0.12 +14.52
etc(12%)
L(47%)
601 to 800 0.9 0.6 17.0 459 SL(37%) 4.82 0.23 8.07 0.14 19.44
+0.4 +0.4 +4.8 +13.2 | SiL(13%) +0.42 +0.15 +5.62 +0.12 +10.55
etc(3%)
0,
201 to 1.000 0.5 1.3 14.8 43.8 2!1((2255@)) 4.86 0.21 6.55 0.13 20.83
’ +0.2 +1.0 +5.6 +15.8 K +0.80 +0.11 +5.64 +0.11 +14.81
etc(50%)
L(29%)
Total 1.4 0.9 16.0 44.4 SL(33%) 4.88 0.17 7.64 0.15 15.90
+0.8 +0.6 +5.7 +11.3 | SiL(24%) +0.49 +0.16 +5.75 +0.11 +9.20
etc(14%)
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Figure 2. Distribution of P. densiflora forests by age class.
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Figure 3. Diameter classes of major tree species
in the P. densiflora forests.

Table 6. Relative density (RD), relative frequency (RF), relative coverage (RC), and importance percentage (IP) of tree species

growing in the P. densiflora forests.

Species I\i?e.egf Appf;reance Basazl area RD RE RC Ip
(trees/ha) (%) (m“/ha) (%) (%) (%) (%)

Pinus densiflora 759 100.0 26.7 60.5 18.9 77.6 523
Quercus mongolica 127 43.2 1.8 10.1 8.2 53 7.9
Quercus variabilis 77 47.3 1.8 6.1 8.9 5.1 6.7
Quercus serrata 49 44.1 0.7 3.9 8.3 2.0 4.7
Prunus serrulata var. pubescens 23 33.6 0.3 1.9 6.3 0.9 3.0
Castanea crenata 18 213 0.3 1.5 4.0 0.8 2.1
Pinus rigida 20 14.9 0.5 1.6 2.8 1.5 2.0
Juniperus rigida 16 20.8 0.1 1.3 3.9 0.3 1.8
Styrax japonicus 17 13.0 0.1 1.4 2.5 0.3 1.4
Quercus acutissima 12.1 0.2 0.7 23 0.7 1.2
Quercus dentata 9 13.7 0.1 0.7 2.6 0.4 1.2
Robinia pseudoacacia 13 10.8 0.2 1.1 2.0 0.6 1.2
Quercus aliena 9 11.4 0.1 0.7 2.2 0.4 1.1
Pinus thunbergii 10 6.7 0.2 0.8 1.3 0.7 0.9
Fraxinus rhynchophylla 7 8.9 0.1 0.5 1.7 0.2 0.8
Platycarya strobilacea 6 7.4 0.1 0.5 1.4 0.2 0.7
Alnus sibirica 4 7.6 0.1 0.3 1.4 0.2 0.6
llex macropoda 5 5.0 0.0 0.4 0.9 0.1 0.5
Carpinus laxiflora 5 4.5 0.1 0.4 0.8 0.2 0.5
Toxicodendron trichocarpum and so on (137 spp. 70 - 0.9 5.5 19.6 2.6 9.2

Total 1,256 - 34.4 100.0 100.0 100.0 100.0
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Table 7. Relative density (RD), relative frequency (RF), relative coverage (RC), and importance percentage (IP) of tree seedlings
and saplings growing in the P. densiflora forests.

Species Mo e e | RD RERC
(trees/ha) (%) (m*/ha) (%) (%) (%) (%)

Rhododendron mucronulatum 4,594 52.1 1.6 13.6 4.7 11.8 10.0

Quercus serrata 1,852 56.3 0.8 5.5 5.0 6.3 5.6

Lindera obtusiloba 1,909 57.2 0.7 5.6 5.1 5.2 53

Fraxinus sieboldiana 1,740 26.0 0.8 5.1 2.3 6.0 4.5

Toxicodendron trichocarpum 973 49.7 0.4 2.9 4.5 33 3.6

Smilax china 1,257 41.8 0.4 3.7 3.7 3.0 3.5

Rhododendron schlippenbachii 1,386 21.5 0.6 4.1 1.9 4.1 34

Quercus variabilis 946 48.0 0.4 2.8 4.3 2.9 33

Quercus mongolica 954 38.0 0.5 2.8 34 3.7 33

Zanthoxylum schinifolium 738 34.6 0.3 2.2 3.1 2.0 2.4

Prunus serrulata var. pubescens 535 39.9 0.2 1.6 3.6 1.8 2.3

Styrax japonicus 651 26.7 0.3 1.9 2.4 2.6 23

Sasa borealis 1,149 1.6 0.4 34 0.1 2.7 2.1

Lespedeza bicolor 600 25.2 0.2 1.8 2.3 1.5 1.8

Castanea crenata 408 279 0.2 1.2 2.5 1.6 1.8

Lespedeza maximowiczii 674 17.0 0.2 2.0 1.5 1.6 1.7

Lindera glauca 546 214 0.2 1.6 1.9 1.5 1.7

Smilax sieboldii 541 232 0.2 1.6 2.1 1.3 1.6

Pinus densiflora 366 18.9 0.3 1.1 1.7 2.2 1.6

Rhododendron yedoense f. poukhanense 12,007 ) 47 355 439 35.0 38.1

and so on (257 spp.)

Total 33,823 - 13.4 100.0 100.0 100.0 100.0
< Egol Adaem Aow, Adur, 3, et SR o ofd URr AR Eskar Qiich wh
AR, AR, R, gauE, EREUR 5 2h 02 A7 AneAE ehdEo] 3 Sl
HIEA e A UEel TR tha we gduEe A 2R A3 258 2 0% o HrhSong and
39 0 £FOR Hehi T IGAUR, FE g 1997
SR B2 AriuEst A EEnc ot 3
B P I N E R =
& Atis] el u]s) ATHUEsL ot skl wol HaEs)

W 9eE & 4 gt AT F7PAR A2 AK2016W ~20206)F Sk
AU ShEo] FRsHE BRABE, A, A A $efuket A Ao BmsHs 2bRge] 94X AL
2, AERAUR AR, A% BRUR 5 VRR BT 22, 24P 5 600 m ofste] W el

HFR A gon, R FANE BHUR, 2 A T2 PHse] I5 Q9le el e A

BUR, AU 5 R ol ebitohTable 7). PRlo) 2 998 2w, S Sei48 Al v)

23l =53] @S2 ARl vls] AE=rt v = &°| Aat iOW 33 % Ro, 7EH o2 B b

of AR FHFE A AofA A= A= YR Ao A AR AAE] 71 gho] UEhaL 1%)

FHolM PEFO SRAVF w2 A= vE d7E0 Y] B4 2 A °ki FE, nAEFEH,

A= fA ]-ﬁ}OdE}(Kwon 1996; Lee et al., 2010). A3 EoFoFE o A AHukgk Holdch

oM 2bRO] 4t B S66MaR FAY ZHL 9] Y AURHLS R IV-VIGF Atolo]
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