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Studies on Restoration of Forest-Floor Vegetation
Devastated by Recreational Trampling( ] )!
—Seeding, Fertilizing and Soil Surface Treatment Effect
on Restoration of Forest-Floor Vegetation—
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ABSTRACT

For elucidating effective methods of restoration of forest recreational sites where management goals are
maintaining naturalness and conserving natural ecosystem, seeding, fertilization and soil surface treatment
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were used for four years at the devastated forest-floor. For restoration of forest-floor vegetation, factorial
experiment was used with a split plot design (main plot . fertilization, subplot : soil surface Xseeding) and a
randomized complete block design (fertilization X seeding) at the Kwanaksan Aboretum, Anyang, Kvonggido.
Results were summarized as follows ; Soil surface softening with tipping and ripping and straw-mat mulching
(70% coverage) treatment was effective on germination, survival and growth of seeded vegetation at
devastated forest-floor. Especially, straw-mat mulching treatment was effective on soil surface stabilization
and seedling’s survival at eroded soil surface, while complete soil surface softening treatment was effective on
germination, survival and early growth of tree species of late-successional series. Introducing seeds of native
species of pioneer or early-successional series, with good growth capability in barren soil was effective on
rapid restoration in devastated forest-floor with its soil surface previously compacted and its surviving seeds
washed away. When the seeding and straw-mat mulching after partial soil surface softening with tipping and
ripping treatment were employed, it took about three years to restore the devastated forest-floor where
surface erosion had been undertaken for an extended period of time and where naturally surviving seeds of
native species had been washed away. Softening treatment of soil surface was effective for about two years,
and seeding and soil surface treatment increased number of seedlings and improved soil surface environment
through fixing of movement of the fallen leaves. Fertilizing effect was not oberserved, mainly due to seadling
exposure and poor physical condition including soil surface erosion, low soil water potential and drought, etc,
at the field experimental site. However, application of nitrogen and phosphate fertilizers was effective on
seedling survival of the species in late-successional series, while lime application adversely affected the
seedling survival.

Key words . Restoration of devastated forest-floor, forest-floor fertilization, forest-floor seeding, forest-floor
straw mat mulching, tipping and ripping of soil surface.
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Table 1. Soil properties of the experimental sites at the Mt.Kwanak.

Particle Size O.M. T.N. Avail C.E.C. Exchangeable Base
Site Distribution(%)  Text. pH P.Os (m.e./100g)
Sand Silt Clay % % ppm) m.e./100g K* Na* Ca*™ Mg~
Bareland 47.5 47.3 5.2 SL 4.6 4.7 0.25 123.6 9.90 0.26 0.12 0.71 0.24
Control®? 43.4 50.2 6.4 SiL 4.5 6.2 0.32 59.9 11.44 0.22 0.10 0.53 0.24

Y Untrampled forest of Quercus acutissima
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Table 2. Treatment levels of 3 factors in splitplot
design for restoration of forest-floor vege-
tation at the Mt. Kwanak.
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Table 3. Treatment levels of 3X2 factorial experi-
ment for restoration of forest-floor vege-
tation at the Mt. Kwanak.

\_Treatment Level

Factor 1 2 3
Main-  portilizing® N,P,Ca N.P NIL
plot
Soil Surface? Tip & Rip Tip & Rip NIL
Sub- Treatment +Mulch
plot
Seeding® 6 species 5 species NIL

U N urea, 30g-m=?: Ca: lime, 70g - m~*(1987.4} .
P : fused super phosphate, 70g * m~2(1988.4)

2 Tip & Rip: 16 picks - m™; Mulch @ straw mat
(70% cover, 250~270g m™2)

9 90ea seeds - m~? per species : 6 species : 5 species—
Lespedeza maximawiczii
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\ Treatment Level
Factor A
Fertilizing?
Seeding®

1 2 3

N,P,Ca N,P Nil
6 species 5 species

Legends of factor 1) & 3) are same as Tab. 2
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Table 4. Fertilizing effect on mortality at the devas-

tated forest-floor. Means in each row

followed by the same letter are not signifi-

cantly different at P=0.05 in LSD test.

unit © %
\C . Treatment Level? 1 9 3
Species \
Zanthoxylum schnifolium 47.8a 35.2a 20.3a
Stvrax japonica 40.6a 8.6a 28.9a
Cornus controversa 62.3a 35.1a 94.5b
Euonymus sieboldianus 64.3a 76.7a 83.7a

Acer palmatum - 100a  100a

Laspedeza maximowiczii 77.6a 29.0a 61.0a
Quercus acutissima 12.5a 8.5a 10.0a
Other 42.0a 64.5a 52.4a
Total 50.9a 37.1a 38.8a

1) 1N, PandCa, 2. N and P, 3! nil
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Table 5. Multivariate analysis of variance for soil surface effect on growth variables at the devastated forest

~floor. (% * * P<.001 ; * ®*P<.01; *P<.05: -, nonsignificant)
\Treatment Levels 3 Levels? 4 Levels?

Species Year 1 2 4 1 2 3 4
Zanthoxylum schnifolium . * * . *
Styrax japonica kok ok kkk koK kkk  kokk  kokk
Cornus controversa * . * %k * * %k *k * % *
Fuonymus sieboldianus . * * * k * * % k * % %k * %
Acer palmatum * k & * %k % * %k k * k %k
Lespedeza maximowiczit . .
Others .

Total * %k * X K * % * * % * Kk * ¥ k * % %

1) Content of 3 levels refered to Tab. 2

7) 4 Levels=3 levels+level 4 (tilled upto 15cm and mulched with straw mat)
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Table 6. Soil surface effect on emergence and mortality of individuals during four years at the devastated
forest-floor. Means in each row followed by the same letter are not significantly different at P=

0.05 in LSD test.

Emerged(ea)

Mortality (%)

Species Level? 1 2 3 1 2 3
Zanthoxylum schnifolium 3.9a 3.6a 3.1a 18.3a 26.1a 58.8b
Styrax japonica 7.1a 3.6ab 1.1b 14.5a 20.3a 43.3a
Cornus controversa 1.3a 0.9a 0.7a 65.0a 63.6a 68.0a
Euonymus steboldianus 1.2a 0.7a 0.5a 45.7a 97.2b 77.6a
Acer palmatum 0.2a Oa 0.1a 100.0a - 100.0a
Lespedeza maximowiczit 0.7a 0.7a 0.9a 40.0a 67.6a 67.5a
Quercus acutissima 0.6a 0.5a 0.3a 11.7a 4.7a 12.5a
Others 1.6a 1.4a 1.0a 37 . 4a 38.0a 74.0a
Total 16.7a 11.4a 7.7a 28.2a 34 9a 63.7b

U 1 tip & rip+mulch, 2 :tip & rip, 3 nil
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Table 9. Soil surface effect on the soil hardness at the devastated forest-floor. Means in row followed by the
same letter are not significantly different at P=0.05 in LSD test.

unit . kg - cm™2

Vonth Year 1 2 4

Level 1 2 3 2 3 1 2 3
April 8.4a 8.7a 8.0a? 1.9a 2.2a 2.4a 2.3a 2.2a 2.6a
September 5.1a 4.1a 7.9b 4.0a 4.0a 6.5b 2.4a 2.4a 2.7a

P Soil hardness before soil surface treatment

Table 10. Seeding effect on emerged no.of individ-
uals for four vears by species at the
devastated forest-floor. Means in each
row followed by the same letter are not
significantly different at P=0.05 in LSD
test.

unit . ea
. \ Level 1 9 3
Species
Zanthoxylum schnifolium 5.4a 5.2a 0b
Styrax japonica 6.2a 5.83a 0b
Cornus controversa 1.2a 1.1a 0b
Fuonymus sieboldianus l.ea 1.3a O0b
Acer palmatum 0.2a 0.2a Oa
Lespedeza maximowiczit 0.8a 0.8a2 0.9a
Quercus accutisima 0.6a 0.6a 0.3a
Others 1.8a 1.0a 1.3a
Total 17.8a 16.0a 2.5b
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Table 11. Interaction effect(soil surface X seeding!
on the soil hardness in September, the 1
st year, at the devastated forest-Iloor.
Means followed by the same letter are
not significantly different at P=0.05 in
Duncan’s multiple range test.

unit - kg - cm™2

Soil Surface Level

1 2 3

Seeding 1 4.58ab 4.31b 3.2§c

Level 2 2.09¢ 3.33c 3.87b
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Table 12. Soil surface and seeding effect on the survived no.of individuals after 4 years at the devastated
forest-floor. Means in each row followed by the same letter are not significantly different at P=
0.05 in LSD or Duncan’s multiple range test.

Fact. Soil surface

Seeding

Soil Surlface X Seeding

Lev. 1 2 3 1 2 3 11

12 13 21 22 23 31 32 33

11.1a 5.9 3.3b 10.3a 9.Z2a

1.0b 17.6a 14.8a 1.0d 8.8b 8.3bc 1.0d 4.4c 4.3c 1.0d
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Fig. 1. Soil surface and seeding effect on mean No.
of individuals of the devastated forest
-floor {experimental site! against untram-
pled Quercus acutissima forest-floor. A
soil surface | B seeding, the no. behind A
and B are treatment level refered to Tab.2
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-floor (experimental site) against untram-
pled Quercus acutissima forest-floor. Al
soil surface ; B | seeding, the no. behind A
and B are treatment level refered to Tab.2
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