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Importance and Priority of Indicators for Selection of Plant Species for Ecological Restoration™
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ABSTRACT

Ecological restoration is considered a good means to prevent biodiversity loss in terms of the ecosystem’s
health and sustainability. However, there are difficulties in putting it into practice as there is no comprehensive
and objective standard for the selection of plant species, such as environmental, ecological factors, and
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restoration goal setting. Therefore, this study developed an evaluation index necessary for selecting plant
species for restoration using the Delphi method that synthesizes the opinions of the expert group. A survey with
38 questionnaires was conducted twice for experts in ecological restoration, etc., and the importance and priority
of evaluation indicators were analyzed by dividing the restoration targets into inland and island regions. The
result of the importance analysis showed that “native plants” had the highest average of 4.9 among the

2% ¢

evaluation indices in both inland and island regions, followed by “seed security”, “propagation”, and “root

9% ¢

growth rate”. In the inland region, the index priority was analyzed in the order of “native plants”, “appearance

LIS

frequency”, “root growth rate”, “distribution range”, and “seed security” in the island region, it was analyzed
in the order of “native plants”, “root growth rate”, “appearance frequency”, “distribution range”, and
“tolerance”, showing slight differences between the two indicators. As a result of the importance and priority
indicator analysis, we set the mean importance and priority of 4.1 and 2.9, respectively, in the inland region and
4.2 and 2.9, respectively, in the island region. As for the criteria of selecting plant species for ecological
restoration, the “native plants” had the highest importance and priority. “Seed securing”, 'viability”,

“topography”,
“distribution range”,

99 ¢ G LT LEINY3 LN

proliferation”, “tolerance”, “soil conditions”,

L INT3

growth characteristics”, “early succession”,

appearance frequency and germmatlon rate” were classified into subgroups of low

LR I3

importance and priority. The lowest indicators were “final stage of succession”, “transition period”, 'transition

LTS LT3 LIS 1” 13 LIS LR INT

stage”, “root”, “reproduction”, “soil”, “appearance”, “technology”, “landscape climate”, and “germination
rate”. We expected that the findings through objective verification in this study would be used as evaluation

indicators for selecting native plant species for ecological restoration..

KEY WORDS: DISTRIBUTION RANGE, NATIVE PLANTS, SEED SECURING, FREQUENCY, SURVIVAL
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Table 1. Overview of participants in the delphi survey
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No | Sex C(a;:)e r Affiliation and Status Majors and Research field

1 M 30 |Professor, Kongju national univ. Plant taxonomy, Forest ecology, Ecological restoration
F 15 |Professor, Mokpo national univ. Forest ecology Vegetation structure

3 M 23 aGriI:)igc;ll;lnanager, National backdudacgan Plant management, Forest ecology

4 M 18 | Professor, Kangwon national univ. Ecological engineering, Forest ecology

5 F 8 Researcher, National arboretum Plant taxonomy, Forest ecology

6 M 15 |Professor, Konkuk univ. Environmental ecology, Forest ecology

7 M 15 | General manager, National sejong arboretum |Plant taxonomy, Plnat growth

8 M 10 |Researcher, National arboretum Plant conservation, Forest ecology

9 M 11 |Researcher, National arboretum Vegetation structure, Forest ecology

10 | M 20 | General manager, National sejong arboretum |Plant management, Forest ecology

11 | M 13 |Researcher, National arboretum Forest ecology Vegetation structure, Plnat growth

12 | M 12 |Researcher, Daegu arboretum Forest ecology Vegetation structure

13 | M 12 | Construction company of restore, Ecology Forest ecology

14 | M 20  |Professor, Gyeongsang national univ. Forest ecology

15| M 18 | General manager, National backdudaegan arboretum | Plant taxonomy, Plnat growth

16 | M 22 |Manager, Korea forest conservation association | Forest restoration, Forest ecology

17 | M 9 Researcher, Korea forest conservation association | Forest ecology, Ecological restoration

18 | M 10 |Researcher, National arboretum Plant taxonomy, Forest ecology

19 | M 30 | Professor, Busan national univ. Environmental ecology, Forest ecology
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Table 2. Index Factors for Selection of Plant Species for Ecological Restoration

o] ABE AT A
BRA)E B A 23 HEZAHI9DE AN, 2
4B Yo 29 7|31 AT ST A2

AE7He & 19%0] 9l
£ H, 307} 11%(2%), 407} 42%(8), 50

Divisi Sub-cl c References
ivisions ub-class ontents
QO @
Native plants | Whether the plant species for restoration is a native plant or an exotic plant o o
Distribution |Is it a local or nationally distributed species in o
range terms of the reference ecosystem?
Envi tal o s . .
nVlf::tl;lsen a Frequency |Should the distribution range within the target site be considered?
Climate Are plants adaptable to climate change? o
Topography Shoulq topography be considered, such as water bodies, ridges, and o
summits?
Growth . .
. .. |Should full-sun, partial-shade, and full-shade plants be considered? o
characteristics
Survival Rate |Does the plant settle well after restoration?
Tolerance |Is there any ability to adapt to the environment after planting? o
Physiological . iy . . .
ys;(;gglca Soil conditions |Can plant grows in any soil condition? o o
Ecological Root Should root development be considered, such as deep rooting type or
factors shallow rooting type?
. Should reproductive methods such as sexual or asexual reproduction be
Breeding .
considered?
Germinati . . L .
err}r;:;: on Is it necessary to consider germination characteristics?
Morphology |Forms canopy or canopy layers early?
Early stages . L .
y stag Is the vegetation coverage high in the primary
of primary o
. succession?
succession
. Middle stages |Is it a dominant species in the vegetation structure
Restoration : : o
of succession |of the middle stage succession?
goal factors . . . .
Latterly stages|Is it a species that forms a stable vegetation structure for each layer in
of succession |the long-term succession?
Climax stages Is it a climax tree in the final stage of succession?
of succession
Soil How much soil loss can be reduced? o o
Seed securing |Is it easy to collect native plant seeds? ol o
External landscape |Is it harmonious with the surrounding landscape of the restoration site? o o
factors Proliferation |Is it easy to propagate for restoration? o
Skill Is there a mass propagation technology? ol o

References: (O Sohn et al, 2019, @ Lee et al, 2015 3 Crouzeilles et al., 2017, @ Clewell et al., 2005, & Lim, 2017
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Table 3. Importance of evaluation index for selection of plant species for restoration by region

o Inland Area Island Area
Division
Ave Std. Ave Std.
Native plants 4.9 0.266 4.9 0.266
. Distribution range 4.1 0.615 4.3 0.722
Environmental . oney 37 0.991 42 1.099
factors
Climate 3.8 0.799 3.8 0.863
Topography 4.5 0.634 4.2 0.799
Growth characteristics 4.2 0.863 4.4 0.836
Survival Rate 4.4 0.625 4.5 0.746
. ‘ Tolerance 4.2 0.863 4.4 0.836
Physiological and | g 1 itions 42 0.863 43 0.910
Ecological factors
Root 3.5 1.082 3.5 1.009
Breeding 3.7 1.202 3.7 1.202
Germination Rate 3.8 1.026 3.8 0.863
Morphology 4.2 0.863 3.9 0.917
Early stages of primary succession 4.1 0.997 4.2 0.890
Restoration goal |Middle stages of succession 4.1 0.997 4.1 0.997
factors Latterly stages of succession 3.8 0.769 3.8 0.662
Climax stages of succession 3.5 0.843 3.6 0.738
Soil 3.6 0.836 39 1.141
Seed securing 4.6 0.487 4.5 0.634
landscape 4.1 0.917 4.0 0.877
External factors . )
Proliferation 4.5 0.746 4.4 0.738
Skill 4.1 0.997 4.1 0917
EFRAE fleE Ao thokdt Bl e o] AMpAlo|al 4l&SHA eYEHE FlEA| o A HEE
ek Zakgo] golgtte] tigt WEor Sk WR Aol mhotstal s AEF Aol Fagt HrHARR
42, EAXS 4302 Uehdth Ao getat 22 Q4E Zlow melh
Eopo] e o] We) BEu A% Y Wi FO Mok Agte wBe wek ABAY F T4 wal
2 A5 S-S A5t EES Hojkg=t F8 (Clements, 1916; Gibson, et al, 2016)5 & 4= 3= AFE
Helo] FHrh(Jung, 2001). E3h & H3HA]| O] A EoF Holzx7], F71, 371, SATAR AlEstste] BrHA =

Ask= 6~20 22 AJ7to] 4 Q FItH Velasquez, 2007). 2
EHORE BRI AHEUY ante} Al7]o] FIFe
WAL F08 AR A4 Aoz el
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tf. 53], Ho] $7|¢F SgEA R Ho| 2719} S|
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el 524 2L 748 ZtHAndre and James, 2015).
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AR o] 2719 T710) A& Fo 27] B 4
5ol T8 ARE A4E AoR Helth
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Table 4. Priority of evaluation index for selection of plant species for restoration by region

o Total Inland Area Island Area
Division
Ave Std Ave Std Ave Std
Native plants 5.0 0.1 5.0 0.1 5.0 0.1
Distribution range 3.6 1.0 3.6 0.9 3.6 1.0
Environmental

factors Frequency of appearance 3.7 1.1 3.7 1.1 3.7 1.2
Climate 32 1.2 3.1 1.3 32 1.2
Topography 33 1.2 32 1.4 3.1 1.2
Growth characteristics 33 1.0 33 1.1 34 1.0
Survival Rate 3.7 0.6 3.7 0.6 3.7 0.6
) ] Tolerance 34 0.6 34 0.6 3.5 0.7
Physiological and g &7 1 ditions 3.1 0.8 3.0 0.9 3.0 0.8

Ecological factors
Root 1.9 1.0 2.0 1.0 2.0 1.1
Breeding 2.5 1.1 2.5 1.1 2.3 1.0
Germination Rate 3.1 0.7 3.1 0.7 3.0 0.7
Morphology 2.6 1.0 24 1.1 23 1.1
Early stages of primary succession 2.8 0.8 2.8 0.8 29 0.8
Restoration goal |Middle stages of succession 24 0.9 2.5 1.1 23 0.9
factors Latterly stages of succession 2.0 0.7 2.1 0.6 2.0 0.6
Climax stages of succession 1.6 0.7 1.7 0.7 1.6 0.7
Soil 2.0 0.9 1.9 0.9 23 1.1
Seed securing 3.6 1.3 3.5 1.3 33 1.4
landscape 22 1.2 2.3 1.2 22 1.2

External factors
Proliferation 3.2 1.4 3.2 1.4 3.0 1.4
Skill 22 1.4 22 1.4 2.1 1.4
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1. Analysis of importance and priority of indicators for selection of plant species for ecological restoration.

1: Native plants, 2: Distribution range, 3: Frequency of appearance, 4: Climate, 5: Topography, 6: Growth
characteristics, 7: Survival Rate, 8: Tolerance, 9. Soil conditions, 10: Root, 11: Breeding, 12: Germination
Rate, 13: Morphology, 14: Early stages succession, 15: Middle stages succession, 16: Latterly stages succession,
17: Climax stages succession, 18: Soil, 19: Seed securing, 20: landscape, 21: Proliferation, 22: Skill
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