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A Study on Development of Eco-revegetation Measures
Using Remnant Root-stock of Native Trees(][ )

Koo-Kyoon Oh?, Young-Hee Ahn?, Setsu Takao*, Kyeong-Tae Na3

2 o

A7 22 AH 2 Qe ABFE 2AFEVE R85 dawse Y-S NE3}y) Astd Ad F¥T dopd
of X Tddista B TYE P AZTE 20019 1199 X8ttt A@713-E 20019 1149 5E
20034 10¥€71A1929, BUEH AT A= 2002@ 109, 20033 99, F 23] AAsAT. ZUEHE A
HolA 27719 ““0}—‘%*11—’{-% A, £ AA o] Zpo] B R fFo wE A A YA H 4
Aol B2 F4EE AT, AEFE 2FH7) BUEY AR SE a3 2. 90% o8 2 &S
Uehd #F2 l’*l-’?—% % 20% ¥ 10% i SEYF, YT, B EUE, ’4‘3‘4“’ B, o,
FogUF, dopdu?, BuR, Auhs Aot £3pEAdold e ‘3’% & 32 0) 10mA e TR 35
emX A FASHA GEbst, SAHZA @ el el nhg AL 36 (F) x5l (Hol) et 5wl (F) x5
Wl (Fo))oll A $-AI8kAl vetstth, #d2)7 BRA 2] {57 me ‘3"”*" WA FEAA FASHA Y
Btk i, AAA7]o wE FAIFEY MAFS YFErlY = (118)d HAE 2FE710M A A Let
woul, thgo 8 25(34), %&(59) HA £olUtt.

FR0{ : oIS, 4EE, HWol, S0, MIAD|, Y

ABSTRACT

The objective of this study was to find eco-revegetation measures recycling remnant root-stock
of native species which comes to be disused. The monitoring plot was established in Nov. 2001 at
Honam University’s affiliated farm that is located in Wolya-Myeon, Hampyeong-Gun, Jeollanam-
Do. The plots were monitored 2 times each in Oct. 2002 and Sep. 2003. Sprout and survival rate
of the root-stock including the effect of trunk length, antiseptic treatment, planting season and
number of planted were surveyed. The results of the study were as follows : Ten tree species
including Zelkova serrata among twenty tree species showed outstanding sprout and survival
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rate (over 90 percent). The growth rate was better in the longer trunk length root-stocks (35¢m)
than shorter ones (10cm). There was a difference in the size of the root ball when digging the
root-stocks. It showed better condition when the root ball sizes were 3 times wide and 5 times
deep of the root-stocks or 5 times wide and 5 times deep. Antiseptic treatment on the cuts of the
trunk of root-stocks makes a difference in the growth rate. The survival rate of the root-stock
showed highest value (100%) when it was transplanted in late autumn (November). And the
next best survival rate was reached when it was in early or late spring (March and May)
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Figure 1. Experimental contents classification of native tree species root-stock for revegetation restoration
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Table 1. Atmospheric condition in the experimental

plot
Duration Precip Temperature year
(mm) Min. Max.
Nov. 15.3 -0.1 19.3
2001 pe 535 57 145
Jan. 95.7 0.2 16.5
Feb. 13.5 0.1 14.9
Mar. 46.5 0.0 22.8
Apr. 117.8 4.2 27.8

May. 100.5 11.1 28.9
2002 Jun. 108.5 14.9 33.5
Jul. 180.0 19.5 35.3
Aug. 584.0 19.7 33.9
Sep. 109.0 12.6 32.8

Oct. 38.6 1.0 28.3
Nov. 34.1 15 11.6
Dec. 30.5 0.0 8.9
Jan. 38.0 -3.3 5.1
Feb. 43.9 -2.3 7.0
Mar. 64.5 1.6 124
Apr. 95.3 7.3 19.3

May. 97.3 12.4 23.9
Jun. 190.3 17.8 272
Jul. 281.9 22 4 29.7
Aug. 276.0 22.6 30.5
Sep. 137.7 17.2 26.6
Oct. 55.3 10.3 21.5

2003
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Figure 2. Root conditions of the root-stock before
transplanting
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Figure 3. Root ball size and digging type in tree-
root-stock
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Table 2. Number of each tree species for root-stock transplanting experiment

Experiment Detail
contents experiment contents

Tree number

Zelkova serrata (5), Malus baccata (5), Weigela subsessilis (6), Ulmus parvifolia
(5), Celtis sinensis (10), Lindera erythrocarpa (5), Cornus controversa (5), Sorbus

Revegetation species
selection in root-stock
of native tree

commixta (10), Grewia biloba var. parviflora (5), Cornus kousa (10), Malus bac-
cata var. mandshurica (10), Melia azedaroch var. japonica (5), Quercus acutissima
(10), Zanthoxylum schinifolium (10), Symplocos chinensis for. pilosa (5), llex

macropoda (5), Rhododendron schlippenbachi (5), Styrax japonica (10),
Stephanandra incisa (10), Rhododendron mucronulatum (10), Quercus serrata (5)

Malus baccata var. mandshurica (10), Styrax japonica (10)

Trunk length
Treatment measure Root size Celis sinensis (60)
in crown and root Trunk
at root-stock preservative
treatment

Malus baccata var. mandshurica (10)

Planting season

Planting measure

Malus baccata var. mandshurica (30), Quercus acutissima (30), Styrax japonica (30)

Optimal planting
numbers

at root-stock
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Figure 4. Root ball size and digging type in shrub
root-stock
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Table 3. Planting experiment of root-stock for revegetation restoration

Planting standard

Form Planting measure
contents

Tree 5 times of root collar caliper, 3 times of root depth
Root size of root-stock Shrub root width 30cm, root depth 20cm
- Experiments for root size in root-stock are stated the study measure.

Tree 1.6m planting
Shrub 1m planting
- Eexperiments for transplanting quantity are stated the study measure.

Tree Mixed soil including 5ke organic matter per tree and filled out the planting hole
Shrub Mixed soil including 2kg organic matter per tree and filled out the planting hole

- Trunk length of tree was treated 35cm

Planting interval of
root-stock

Trunk length .

- Experiments for crown length are stated the study measure.

) Outstanding sprout tree was planted from 2001. Nov. to 2002.
Planting season March and another experiment was planted 2001. Nov.

- Experiments for planting season are stated the study measure.

Table 4. Species selection for revegetation experiment

Form Experiment species Treatment measure contents

Melia azedaroch var. japonica, Lindera erythrocarpa, llex macropoda, Cornus

controversa, Zelkova serrata, Ulmus parvifolia, Cornus kousa 5 times planting for tree

Quercus acutissima, Celtis sinensis, Malus baccata, Sorbus commixta, Styrax

Japonica, Malus baccata var. mandshurica 10 times planting for tree

Rhododendron schlippenbachii, Symplocos chinensis for. pilosa,Weigela
Shrub subsessilis, Grewia biloba var. parviflora

5 times planting for tree

Zanthoxylum schinifolium, Stephanandra incisa, Rhododendron mucronulatum 10 times planting for tree
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Table 5. Trunk cut length and root ball size of root-stock

Experiment contents  Detail experiment contents

Treatment measure

Trunk cut length

10cm, 35¢cm

Treatment measure
in crown and root

Root ball size
(root width X root depth)

3times* 3times, 3times Stimes, Stimes Stimes, 5 times Stimes,
Ttimes 3times, 7times Stimes

at root-stock

treatment

Preservative treatment, control plot

*root size was standard
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Table 6. Planting season and the number of root-stocks
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Detail experiment

Experiment contents contents

Treatment measure

Planting season

2001 (Nov.), 2002 (Mar.), 2002 (May.)

Planting measure for

root-stock Planting number

(tree/100m?)

(shrub 5 species), (tree 8 species), (tree 10 species),(shrub 20 species),
(shrub 30 species), (shrub 40 species), (tree 5 species-shrub 9 species),
(tree 5 species-shrub 5 species), (tree 10 species-shrub 10 species),

(tree 10 species-shrub 5 species)




AYFEIFEHZIE ALEF Ammsggy Agde ) 13

AL F& 22 Byst o} Eo] dolgle AE
ZALEIAT Wobdol & 7Hg 7 st 34 E st
Pol7h B FEFE HobA] E74219] HolE 53
3t HAE AU

FAFE] Eag (doldle T8 FFAE A £
Fx100)& & S 22T Aeg B n,
a7 ot fAFFE AL VES FAFF &
Zgo] 90%°149 +F5& AR, TAFEY
&2 9993 1000rg ¢8| 9 5EE 73U,

aFE7] AR nAe AdeEd AFERE
‘SPSS 10.0 for Window' ZZ271F-& o] &3lo] B3}
AL, AelFEde olE EME7] 9ot Al
EAHEA (One-way ANOVA), A2 (Tukey HSD) &
3t

ol o}

o

i3

Zn Y o

1. 2FE7| Yoty AT MEUAH

IFE7] oty $A+F AT FAFFT 2
FE]7] &3¢ A= Table 77 2o},

A@HE F 1d s 2FH7] goby $A5F A
LA F M Fahgo] 90%°18%) FFL =EUTF,
ARG, o B R G uy, obdhu
FA=FUE, dobuy-, BuR, s, 2
2 F % 133 oIz, Al 2ad =AM =AY 1
A sel] ZEgol 90%0°1dIUd e, WY
F, A RA{UT7E A5 A & ot Fago] wopyth

ol dEAtH AN REFRQ WHFUT, SIUE,
B, Wy &3-8o] 247 64%, 62%, 58%,
55%. Aedd HEFY FAEo] 84%\EFNT
R BARBREAE Lk OBl & alAT30kE, 1997 2
b FUHKE AFH 20 Bag 81%(V v ¥ =%
7 %, 2003)E0 & 3eE Holx AT o
2ol Ateeh 2 Ade] Aot dEA Jelhd ojfe
dEomel AL HAA717E 39, 59, Tl 4A)
g Aggsoln, & AIEE 2FEH7] g3go F&
=7+e(119)3 25(39) ol HAG Ae]7] Y&
2 wog,

g Frevie oy ojfvtn g ok
=273, 2000) AUy 2FEH7 Y Eige
90%°)3 22 Yetith. o] Z3te dEY At (0]7)
A3 EH . 1992)NA =HolFo] Fd Bt
aAFE7 e A&l dzditte HH 4G Aol
o BEFY 2R, ARUE 52 2] sopuby

Table 7. Survival rate of root-stocks after trans-

planting
Survival rate(%)
Species
1 year 2 year

Zelkova serrata 100 100
lex macropoda 100 60
Styrax japonica 100 100
Sorbus commixta 43 40
Melia azedaroch var. 60 60

Japonica
Lindera erythrocarpa 100 100

Tree Cornus kousa 93 93

Quercus acutissima 90 90
Malus baccata 100 100
Ulmus parvifolia 100 100
Cornus controversa 40 40
Malus baccgta var, 100 100

mandshurica
Celtis sinensis 100 100
Stephanandra incisa 73 80
Symplocos chinensis

for. pilosa 83 66.6
Weigela subsessilis 100 80
Zanthoxylum

Shrub schir.lile't;ur: 47 20

Grewng iloba var. 100 100

parviflora
Rhododendron 100 20

mucronulatum
Rhododendron 60 40

schlippenbachi
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Table 8. Growth rate by sprout and tree trunk length

1 year 2 year
if:;ugriﬁ Canopy area Sprout Sprout length Canopy area Sprout Sprout length
(cnr) number (cm) (cn?) number (cm)
10cm 5,322.2 33.3* 92.0*** 10,148.9 19.2* 141.4***
35em 8.065.1 54 * 114.9*** 11,6994 35.5" 162.1***

***.P( 001,* :P{ 05

B AN@AF $£7140] 10em 22T vld] 22
o] 35cm He|qollM FHHA, o}l 4= wolzo]g]
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Table 9. Growth and number of sprout by root ball size
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1 year 2 year
Root ball
size Canopy area Sprout Sprout length Canopy area Sprout Sprout length
(cr?) number {cm) (cn?) number (cm)
w3D3 3.317.6 31.0* 76.6 7.467.7 12.0* 93.1
W3D5 5,085.2 36.1* 73.8 7,636.0 18.9* 101.2
W5D3 4,281.1 45.0* 62.2 6,679.1 2247 86.9
W5D5 4,322.0 40.2* 73.3 7,659.8 28.5* 97.0
Ww7D3 4,512.2 37.7* 73.8 6,448.3 26.9* 89.8
WT7D5 3,990.0 45.8* 724 6.847:3 20.0* 93.7
* 1 PC.05

W3D3: 3 times root width X 3 times root depth, W3D5: 3 times root width X root depth, W5D3: 5 times root width X 3 times root
depth, W5D5: 5 times root width X 5 times root depth, W7D3: 7 times root width X 5 times root depth

Table 10. Survival rate of root-stock by root ball size

Division

Root ball size

W3D3 W3D5

W5D3

W5D5 W7D3 W7D5

Survival rate(%) 100 100

100

100 100 100
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Table 11. Growth rate of sprout by preservative treatment of root-stock
1 year 2 year
T;;a;;?;: ¢ Canopy area Sprout Sprout length Canopy area Sprout Sprout length
(cn) number (cm) (cnr) number (cm)
Preservative . . - " .
treatment 3,830.5 52.2 124.0 8,6904 34.9 2141
Control plot 4,750.5 47.0* 94.0** 8,393.3 43.2* 194.5**
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Table 12. Growth rate of sprout by planting season of root-stock

1 year 2 year
Planting season Canopy area Sprout Sprout length ~ Canopy area Sprout Sprout length
(cn) number (cm) (coP) number (cm)
After fall(Nov.) 9.437.6%** 40.5 108.9*** 14,312.6*** 27.4 147.9***
Early spring(Mar.) 6,482.6*** 30.0 85.7*** 11,125.9*** 29.6 125.8***
After spring(May.) 2,998.8*** 31.5 54.2*** 5,942.3*** 24.4 97.4***

***:P< 001
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Table 13. Effect of planting season (Turkey HSD)

o 1 year 2 year
Division -
Planting season Probability Planting season Probability
Mar. * Mar. -
Nov. May . Nov. May -
Canopy area —
Mar Nov. * Mar Nov. -
May * May * %k
Mar. - Mar. -
Nov May . Nov May -
Sprout length - -
Mar Nov. - Mar Nov. -
: May * %k May *%
Nov. Mar. ) Nov Mar. )
May - May -
Sprout number N N
Mar. ov. - Mar ov. -
May - May -

**4p{ 001,** P 01.*:P( 05
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Table 14. Survival rate of root-stock by planting
season
Survival rate(%)
Planting season
1 year 2 year

After fall(Nov.) 100.0 100.0
Early spring(Mar.) 96.6 96.6
After spring(May.) 93.3 93.3
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Table 15. Number of planted trees and shrubs,
and coverage rate of root-stock

Treatment measure Coverage rate(%)

(number/100n¥) 1 year 2 year
5 tree 1.6 3.6
8 shrub 2.2 4.7
10 tree 2.5 58
20 shrub 2.3 4.8
30 shrub 4.4 6.3
40 shrub 4.8 9.2
5 tree-9 shrub 12.1 13.6
5 tree-5 shrub 8.0 8.9
10 tree-10 shrub 10.5 6.8
10 tree-5 shrub 9.2 21.2
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