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Abstract: Quercus mongolica is an important deciduous tree species in the Republic of Korea; it covers most of
the total natural deciduous forest area in the country. In this study, the site characteristics and stand structure of Q.
mongolica forests were investigated at sites where Q. mongolica occupied >50% of the total basal area during the
7th National Forest Inventory period (2016-2020). The total number of circular sample plots (400 m?) of Q. mongolica
forests was 1,421. These forests were mainly dominant at >800 m above sea level (a.s.l). However, they were also
distributed on north-facing slopes at <600 m a.s.l. and gradually on southern slopes with ascending altitudes. Quercus
mongolica forests were distributed in silt loam, loam, or sandy loam soils with relatively high fertility. Dominant species
distributed with Q. mongolica included Pinus densiflora, Quercus variabilis, Acer pseudosieboldianum, Fraxinus
rhynchophylla, and Quercus serrata. Pinus densiflora and Q. variabilis grew in large DBH classes, Q. serrata grew
in middle DBH classes, and 4. pseudosieboldianum and F. rhynchophylla grew in small DBH classes. The dominant
species distributed at the lower layer of Q. mongolica forests were Sasa borealis, Lindera obtusiloba, Rhododendron
mucronulatum, Rhododendron schlippenbachii, Q. mongolica, and Fraxinus sieboldiana.
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Table 1. Distribution of study plots by provinces.
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Figure 1. Location of study plots during the 7™ National
Forest Inventory (NFI) period in the ROK.
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Provinces Gszgrlilg,gi Gang-won Chungbuk Chungnam Jeon-buk Jeon-nam Gyeongbuk Gyeongnam Jeju Total
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 more 562 94 38 38 4 326 135 9 1,421

than 50% by
Q. mongolica
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Table 2. Distribution of Q. mongolica forest (QM) by altitude and aspect in the NFI plots.
Altitade (m: 251 Latitude (%) 53 34 35 36 37 38 Total
No. of NFI plots 98 607 1,664 1,469 935 65 4,838
< 200 No. of QM plots - 2 15 9 65 7 98
Occupancy rate (%) (0.0) (0.3) 0.9) (0.6) (7.0) (10.8) (2.0)
No. of NFI plots 127 310 1,533 1,803 1,089 165 5,027
201 to 400 No. of QM plots - 8 38 103 128 23 300
Occupancy rate (%) (0.0) (2.6) 2.5) 5.7 (11.8) (13.9) (6.0)
No. of NFI plots 105 50 826 843 677 228 2,729
401 to 600 No. of QM plots - 3 63 133 78 46 323
Occupancy rate (%) 0.0) (6.0) (7.6) (15.8) (11.5) (20.2) (11.8)
No. of NFI plots 90 7 296 229 674 97 1,393
601 to 800 No. of QM plots - 2 48 68 140 35 293
Occupancy rate (%) (0.0) (28.6) (16.2) (29.7) (20.8) (36.1) (21.0)
No. of NFI plots 63 - 158 62 418 65 766
801 to 1,000 No. of QM plots - - 61 29 145 25 260
Occupancy rate (%) (0.0) - (38.6) (46.8) (34.7) (38.5) (33.9)
No. of NFI plots 80 - 100 15 174 17 386
> 1,000 No. of QM plots 9 - 34 12 86 6 147
Occupancy rate (%) (11.3) - (34.0) (80.0) 494 (35.3) (38.1)
No. of NFI plots 563 974 4,577 4,421 3,967 637 15,139
Total No. of QM plots 9 15 259 354 642 142 1,421
Occupancy rate (%) (1.6) (1.5) 5.7 (8.0) (16.2) (22.3) ©4
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Table 3. Distribution of Q. mongolica forests by altitude and aspect.

Alttude (m: 251 Aspect ¢ SW w NW N NE E SE  Total
< 200 2 6 9 19 29 16 12 5 98

201 to 400 8 6 31 62 88 63 32 10 300

401 to 600 8 9 52 65 70 68 37 14 323

601 to 800 21 25 30 69 48 ) 38 20 293

801 to 1,000 31 37 33 31 29 3 41 26 260

> 1,000 23 2 22 13 0 14 19 23 147

Total 93 105 177 259 275 235 179 98 1421

Table 4. ANOVA for distribution of Q. mongolica forests by altitude and aspect.

Source df Mean Squares Pr>F
Altitude 5 1,061.271 0.002
Aspect 7 908.902 0.003
Residual 35 229.452

Table S. The soil characteristics in the study sites (meantSD).

Altitude Soil layer depth (cm) . - 1ANlayf;Z — - —
ta vail.
(m; as.l) L FH A B Text p © . A
W 1,0 (%)  (mgkg) (cmol'/kg) (cmol/kg)
L*(60%)*
< 200 1.2 0.6 15.2 495 SL(10%)  4.63 0.16 8.26 0.13 16.5
+0.8 +0.5 +4.9 +15.8 SiL(20%)  +0.16 +0.1 +3.9 +0.08 +4.01
etc(10%)
L(43%)
01 10 400\ 0.5 14.1 43.9 SL(37%)  4.73 0.25 8.51 0.14 18.66
+1.0 +0.4 +3.8 +8.8 SiL(11%)  +0.33 +0.14 +6.64 +0.1 +5.54
etc(9%)
L(30%)
201 0 600 3 0.6 16.4 44.1 SL(32%)  4.72 0.28 777 0.2 18.41
+1.2 +0.5 +5.9 +122  SiL(34%)  +0.41 +0.22 +7.07 +0.12 +7.6
etc(4%)
L(18%)
601 10 800 3 0.7 17.1 46.3 SL(27%)  4.84 0.29 6.34 0.16 21.07
+1.1 +0.5 +6.4 +11.1 SiL(50%)  +0.39 0.2 +5.79 +0.11 +8.49
etc(5%)
L(41%)
201 o 1000 0.6 15.2 46.8 SL(10%)  4.62 0.39 6.7 0.17 23.13
’ +0.9 +0.5 +4.7 +9.8 SiL(38%)  +0.38 +0.31 +9.89 +0.11 +11.35
etc(11%)
L(29%)
- 1,000 1.1 0.7 13.1 43.1 SL(14%)  4.44 0.31 5.62 0.22 18.76
’ +0.9 +0.5 43 9.5 SiL(43%)  +0.19 +0.31 +6.03 +0.18 +12.91
etc(14%)
L(33%)
Total 1.4 0.6 15.6 452 SL(26%)  4.71 0.29 7.26 0.17 19.81
+1.0 +0.5 5.4 +11.0  SiL(34%)  +0.37 +0.22 +6.97 +0.12 +8.54
etc(7%)

* L, SL and SiL indicate loam, sand loam and silt loam, respectively.
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Figure 2. Distribution of Quercus mongolica
forests by age class.
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Table 6. Relative density (RD), relative frequency (RF), relative coverage (RC), and importance percentage (IP) of tree species

growing in the Q. mongolica forests.

Species I\i?e.esf Acpepiizn Basazl area RD RF RC IP
(trees/ha) %) (m*/ha) (%) (%) (%) (%)
Quercus mongolica 842 100.0 20.6 65.8 17.5 71.5 51.6
Pinus densiflora 51 42.5 2.1 4.0 7.4 7.3 6.3
Quercus variabilis 38 324 1.2 2.9 5.7 4.1 4.2
Acer pseudosieboldianum 52 33.8 0.3 4.1 5.9 1.1 3.7
Fraxinus rhynchophylla 28 29.7 0.4 2.2 5.2 1.4 2.9
Quercus serrata 23 27.4 0.5 1.8 4.8 1.9 2.8
Prunus serrulata var. pubescens 20 29.4 0.3 1.6 5.1 1.1 2.6
Betula schmidltii 22 18.9 0.5 1.7 33 1.7 22
Styrax obassis 24 20.1 0.2 1.9 3.5 0.5 2.0
Tilia amurensis 17 15.1 0.3 1.3 2.6 1.0 1.7
Acer pictum subsp. mono 10 14.9 0.2 0.8 2.6 0.6 1.3
Fraxinus sieboldiana 12 12.1 0.1 0.9 2.1 0.2 1.1
Sorbus alnifolia 9 12.2 0.1 0.7 2.1 0.3 1.0
Pinus koraiensis 12 7.4 0.2 1.0 1.3 0.7 1.0
Maackia amurensis 5 10.6 0.1 0.4 1.9 0.3 0.9
Cornus controversa 5 94 0.1 0.4 1.6 0.5 0.8
Betula davurica 4 9.8 0.1 0.3 1.7 0.5 0.8
Quercus dentata 5 8.1 0.1 0.4 1.4 0.3 0.7
Toxicodendron trichocarpum 4 9.4 0.0 0.3 1.6 0.1 0.7
Castanea crenata and so on (99 sp.) 98 - 1.5 7.5 22.7 4.9 11.7
Total 1,281 - 28.9 100.0 100.0 100.0 100.0
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Figure 3. Diameter classes of major tree species
in the Q. mongolica forests.
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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 Q. mongolica forests.

No. of

Appeara

Basal

Species trees nce rate area %D I‘,{F IEC },P

(trees/ha) (%) (m*/ha) (%) %) (%) %)

Sasa borealis 10,507 10.1 33 29.5 1.3 22.8 17.9
Lindera obtusiloba 3,185 69.6 1.2 8.9 9.1 8.6 8.9
Rhododendron mucronulatum 2,918 45.7 1.2 8.2 6.0 8.3 7.5
Rhododendron schlippenbachii 2,376 38.2 14 6.7 5.0 9.5 7.1
Quercus mongolica 1,609 66.4 0.8 4.5 8.7 53 6.2
Fraxinus sieboldiana 1,454 28.4 0.8 4.1 3.7 5.9 4.6
Lespedeza maximowiczii 1,479 25.7 0.5 4.1 34 3.2 3.6
Acer pseudosieboldianum 779 30.6 0.6 2.2 4.0 43 3.5
Sasa palmata 1,703 0.6 0.5 4.8 0.1 3.7 29
Stephanandra incisa 1,003 18.3 0.3 2.8 2.4 2.2 2.5
Toxicodendron trichocarpum 435 314 0.3 1.2 4.1 1.9 2.4
Tripterygium regelii 905 15.1 0.3 2.5 2.0 2.0 2.2
Symplocos sawafutagi 309 22.6 0.2 0.9 2.9 1.1 1.6
Fraxinus rhynchophylla 347 21.5 0.2 1.0 2.8 1.1 1.6
Styrax obassis 260 18.7 0.2 0.7 2.4 1.2 1.5
Lespedeza bicolor 362 16.3 0.1 1.0 2.1 0.8 1.3
Prunus serrulata var. pubescens 170 16.3 0.1 0.5 2.1 0.7 1.1
Rubus crataegifolius 319 13.3 0.1 0.9 1.7 0.7 1.1
Corylus heterophylla 248 11.3 0.1 0.7 1.5 0.6 0.9
Weigela subsessilis and so on (196 sp.) 5,270 - 2.3 14.8 34.7 16.1 21.6

Total 35,638 - 14.5 100.0 100.0 100.0 100.0
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