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Tendency for Vegetation Recovery Years
after Forest Road Construction

Sung-Yeon Lee and Chung-Weon Yun
Department of Forest Science, Kongju National University, Yesan 32439, Korea
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Abstract: Forest road construction can degrade the physical and biological environments of forest ecosystems.
Although this degradation may be temporary, some research has shown the potential for the long-term recovery of
the original ecosystem. This study investigated changes in communities’ structures over time to understand the process
of ecosystem change following road construction. Data were collected from 63 plots, each measuring 25mi, in
Buyeo-gun, Chungcheongnam-do, including plots from roads constructed in 1998 (25 years elapsed), 2021 (two years
elapsed), and 2022 (one year elapsed), using phytosociological methods. The results showed that the importance of
the values of Pinus densiflora and Quercus variabilis in the tree and subtree layers of the 25-year-old cut slopes were
similar to those of the control plots, indicating the significant recovery of the original ecosystem’s structure and
function after 25 years. Species diversity analysis revealed the higher evenness and lower dominance of the cut slopes
and road surfaces attributed to the high dominance of species such as Arundinella hirta and Miscanthus sinensis. The
community similarity index and detrended correspondence analysis (DCA) indicated that the control plots, all the edge
plots, and the 25-year-old cut slopes could be considered part of the same community. In conclusion, forest roads
in place for 25 years appear to have been restored to the level of the original ecosystem. These findings can serve
as valuable ecological data for understanding the vegetation recovery process at future forest road construction sites.

Key words: forest road, vegetation, forest ecology, important value, DCA
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Figure 1. Location of surveyed sites in Naryeong-ri forest road construction.
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Figure 2. Climate diagram of forest road in Buyeo-Gun.

a : Station name, b : Height above sea level (m), ¢ : Mean annual temperature (°C), d : Mean annual amount of precipitation

(mm), e :
Number of years observation, h :
precipitation (mm), j

Absolute maximum temperature (°C), f : Mean daily maximum temperature of the hottest month (°C), g :
average monthly precipitation exceeding 100mm (black area), i :
: Monthly means of temperature (°C), k : Humid period(lined), |

Monthly means of
: Mean daily minimum temperature
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1. 7&a Sflofl e Z7Y &Y
FAE S8 aES(Table 1), ol E-3(Table 2), =
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Table 1. Importance value of major species according to the survey plot types of the elapsed year after forest road construction

at tree layer.
The elapsed year after forest road construction

Scientific name (Korean name) lyr 2yr 25yr

S Total

E C R E C R E C R

Pinus densiflora (2U5) 64.8 85.2 51.4 529 542 61.7
Quercus variabilis (ZZ ) 249 6.8 15.3 40.7 458 26.7
Quercus aliena (ZZFUH) 4.0 18.1 44
Larix kaempferi (4EAZ24UY5 15.3 3.1
Quercus dentata (B Z5) 8.0 6.4 2.2
Quercus mongolica (A ZUH) 3.1 1.3
Quercus serrata (Z73U5 3.1 0.6
Total (7 species) 100.0 100.0 100.0 100.0 100.0 100.0
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Table 2. Importance value of major species according to the survey plot types of the elapsed year after forest road construction
at subtree layer

The elapsed year after forest road construction

Scientific name (Korean name) lyr 2yr 25yr

S Total

E C R E C R E C R

Quercus variabilis (Z3 ) 14.5 383 373 18.0
Platycarya strobilacea (23| }5) 50.0 10.0
Prunus spp. (HUF5F 11.1 22.4 14.9 9.7
Quercus mongolica (A2 U5 9.1 25.0 13.8 9.6
Styrax obassia (Z-5WL}5) 25.0 16.2 8.2
Styrax japonicus (W =S1H5) 13.7 23.5 7.4
Quercus serrata (Z3U5) 11.1 9.5 149 7.1
Pinus densiflora (ZU54) 4.5 19.1 104 6.8
Prunus sargentii (AFH U 4.5 6.9 22.4 6.8
Carpinus laxiflora (A U5 20.2 4.0
Toxicodendron trichocarpum (7} 2UH) 3.3 16.4 3.9
Aria alnifolia (Z8jLH) 4.5 9.5 2.8
Quercus dentata (BZU5) 9.5 1.9
Cornus controversa (ZZ5) 9.5 1.9
Lindera obtusiloba (R73U5) 5.3 1.1
Magnolia kobus (Z2) 3.3 0.7
Total (16 species) 100.0 100.0 100.0 100.0 100.0 100.0

Table 3. Importance value of major species according to the survey plot types of the elapsed year after forest road construction
at shrub layer

The elapsed year after forest road construction

Scientific name (Korean name) lyr 2yr 25yr

S Total

E C R E C R E C R

Toxicodendron trichocarpum (7§244) 21.0 157 13.1 18.5 149 11.9
Styrax japonicus (W<U5) 16.8 144 125 10.4 8.2 8.9
Viburnum erosum (@3 U5) 5.7 7.3 245 12.8 8.9 8.5
Lindera erythrocarpa (H]&U5) 2.4 3.7 25.0 24.0 7.9
Styrax obassia (25T 5.0 22 125 29 291 7.4
Quercus serrata (S35 6.3 13.0 12.8 155 6.8
Rhododendron mucronulatum (X&) 8.9 7.9 4.6 6.5 125 5.8
Callicarpa japonica (ZFU) 29 291 4.6
Zanthoxylum schinifolium (AFZU5) 12.5 2.2 6.5 89 4.3
Lespedeza bicolor (A-2]) 29.1 42
Rhododendron schlippenbachii (4% 7.8 19.8 3.9
Quercus variabilis (ZFUH) 1.8 2.2 105 89 3.3
Castanea crenata ((4U5) 1.3 1.4 125 2.4 2.5
Platycarya strobilacea (Z3|U5) 12.5 2.4 2.1
Lindera obtusiloba (A7) 4.0 2.9 8.0 2.1
Rhus chinensis (Y5 1.7 125 2.0
Prunus spp. (HUF5 3.0 1.4 2.9 5.9 1.9
Magnolia kobus (5-3) 0.6 12.5 1.9
Prunus sargentii (AFPHUF) 2.4 24 59 1.5
Lindera glauca (ZEjUH) 1.3 1.4 2.9 3.9 1.4
Others (17 species) 11.8 6.5 0.0 9.5 0.0 16.1 6.0 7.1

Total (37 species) 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
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Table 4. Importance value of major species according to the survey plot types of the elapsed year after forest road construction

at herb layer

The elapsed year after forest road construction

Scientific name (Korean name) lyr 2yr 25yr

S Total

E C R E C R E C

Eragrostis curvula (55N 19) 40.0 72 357 80 9.1
Lindera erythrocarpa (¥]&U5) 11.5 1.2 340 1.8 0.8 6.4 5.6
Smilax china L. (B0 F=) 9.9 7.6 3.1 5.6 3.2 193 2.0 5.1
Quercus variabilis (ZZ ) 6.8 12 23 39 06 13.7 151 1.8 45
Lolium perenne (2 'UE) 20.0 147 6.4 4.1
Viburnum erosum (83U 11.7 157 3.1 50 06 0.8 3.7
Toxicodendron trichocarpum (7§24) 8.2 35 39 56 26 40 60 09 35
Erechtites hieraciifolius (F-2AUE) 14.2 159 43 3.4
Dryopteris chinensis (7}+=%AZA| 0] LAF]) 1.1 1.2 08 3.7 24.2 3.1
Oplismenus undulatifolius (22 71%) 0.8 1.2 15.0 4.3 5.5 0.8 1.0 2.1 3.1
Conyza canadensis (%) 0.8 200 06 64 21 3.0
Arundinella hirta var. ciliata (M) 1.0 241 25
Cyperus amuricus (Y- ) 0.8 20.0 43 2.5
Pinus densiflora (22U5) 14 1.2 08 30 72 21 1.6 1.0 39 22
Styrax obassia (&35 7.1 59 08 6.8 1.5 2.2
Indigofera kirilowii ("§8|%}2)]) 1.1 4.7 1.8 80 64 2.2
Lindera obtusiloba (RY73U5) 6.5 2.9 1.5 43 0.6 3.2 1.0 2.0
Styrax japonicus (W<15) 2.8 65 0.8 2.0 1.6 54 1.9
Carex humilis var. nana (7}+=%U1E5A%) 22 1.2 1.5 1.3 0.6 8.0 1.0 2.1 1.8
Rhododendron schlippenbachii (4% 2.8 6.5 6.5 1.6
Others (96 species) 258 399 443 0.0 203 356 40.7 382 295 549 329
Total (37 species) 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

of. WEZ A Fol tiste] 2UE61.7%)7 7MY &
et o, ZHUEH26.7%), ZHFE(4.4%), DEQl
UHE(3.1%), HZFEH22%) S59] =02 Uehyith FAE
Hof| 2Upo] 2@ 2|7} =7 JeEhd A wEA ok 2

< 3

[e]
FQ 2L 4% A F 2714490 194 2 cha

Hold Ao Q= ZozZ AT HByeon et al, 2018).

ol EZ2 wE=3l =23}A4 25R, 2C, 2R, 1C, IRES
Alejgt s7e] Fa oA vebstth ofuEg 4 Foll
sto] ZE(18.0%)7F 7 =7 UEbsk o, S ouit
(10.0%), HUFEF9.7%), A1ZUTH9.6%), ZHaWHLpE
(82%) 59| &0 &2 UElsith 25E9} 25RO Ex40] S¢}
AR Ao R Hof ol% = QI3 ughs Wgron):
A= LA RG] A 3]Eo] o] FojA|aL Sl
olgtal & 4= Qirh

B3 A=Y FFS AL 7719 oA B
Uebgth ZH2UH(11.9%)7F 78 =74 Uetsten, s
LH(8.9%), HHUHH(8.5%), HSHUHH(7.9%), -5 Ut

(74%) 59 o= Ytk 2C9F 1C= 3 27] zh=
SEQ) uj el HEMLE, o Sgel Ao 2

B, HlE2Ugn So] $HaT Qs Aew BHEn
(Oh et al., 2004).

2EFZ 10709 2ARE H8 ERolA YT 54
HALEO.1%)°] 718 =4 Uebgt e, BlEU-H(5.6%),
AUl e =(5.1%), 2HUHH4.5%), 2EE(4.1) 9 &
o etk s, 5B AR AT T 2
7] Aol A TRk Al 5 SE0E 22 ALE
H3 e m(Lee et al, 2003; You et al,, 2019) 2 Ao
AR OIA ARE A = H3hAlel elgk Aam 24
v}, 12004 B3} chaz R} cio] 2R, gl
ipse] A4} et o R wol Quelzbrel 4
whe] E271 vl ulabElo] 17t §2157] Alxtal
sloml, e 4] ojstel Akl ks on o
G ol el 59 A4 f2lo] WA WE
Ao & FEthKondo et al., 1999; Zhang et al., 2013;
Kim et al., 2018).
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Figure 4. Species diversity index according to the survey plot types of the elapsed year after forest road construction.
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Table 5. Coefficient of similarity index between each survey plot types of the elapsed year after forest road construction.

The elapsed year after forest road construction

S lyr 2yr 25yr
E C R E C R E C R
S 0.713 0.565 0.000 0.591 0.396 0.057 0.630 0.607 0.209
E 0.674 0.000 0.588 0.409 0.030 0.607 0.628 0.241
25yr C 0.091 0.579 0.500 0.172 0.525 0.571 0.270
R 0.000 0.125 0.364 0.000 0.000 0.105
E 0.475 0.074 0.526 0.603 0.286
2yr C 0.323 0.476 0.543 0.359
R 0.034 0.073 0.269
E 0.649 0.270
lyr C 0.366
R
Note. Stand; S, forest edge; E, cutting slope; C, Road; R
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Figure 5. DCA(Detrended Correspondence Analysis) ordination for survey plot types(¥ : Stand, 4 : The elapsed 1 year
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<> : The elapsed 1 year after forest road contstruction road (1R), ll : The elapsed 2 years after forest road construction
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