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1. Global Environmental Issues and Refores-
tation
With rising concerns over global environ-
mental issues, nature is highly recognized as
a basic life-support system for every living
thing on the earth. To conserve and regener-
ate green environments has become a com-
mon task for every sector.
This booklet introduces the Miyawaki
method for creating ”Environmental Protec-
tion Forests”, based on more than 300 suc-
cessful cases throughout Japan and other
countries since 1970,

2. History of Miyawaki’s Method
Miyawaki’s Method was devised by inte-
grating the concept of potential natural
vegetation, which Miyawaki studied from
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Prof. Dr. Drs. h,c. Reinhold Tuexen when
he was staying at the National Institute of
Vegetation Map Germany from 1958 to
1960, and the Japanese traditional idea of
ancient Shrine Forest (Chinju-no-Mori).
The purpose of this method is to restore
original forest ecosystems using the tree
species native to the region.

This method is intended to shorten the time
span for regenerating quasi-natural forests
in barren or non-tree land to 1/10 the nor-
mal period of secondary succession, 200 to
500 years (Miyawaki 1982, Kurihara,
Kondo, Uno 1983). Miyawaki (1992) named
this theory the New Succession Theory
(Figure 1).

3. Differences from Commercial Reforesta-

tion

1) Traditional commercial (economic or in-
dustrial) reforestation uses conifers like ce-
dars, cypress, larch and red pine in

Japan, or fast-growing tree species like

Eucalyptus, Parenseria falcateria and Aca-

cia of the tropical regions in order to re-

cover the return on their investments as
soon as possible. ’

Conifer reforestation is easily damaged by

landslides during the time of heavy rain, as

its floor becomes bare due to lack of
sunlight under the canopy of the growing forest.

(Miyawaki & Fujiwara 1970).

Regarding reforestation with fast-growing

species in tropical Asia, Dr. Sakurai (1992)

pointed out the following problems :

(1) Repetition of clear cutting and mono-
culture plantation causes degradation of
soil fertility and loss of topsoil. Degrada-
tion gets worse when the cycle becomes
shorter. _

(2) Big-scale monoculture plantations cause
damage by harmful insects.

(3) As big-scale monoculture plantation
needs to alter users’ rights or proprietorship,
conflicts offen arise with local people who
heavily depend on the surrounding forests
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Figure 1. HEHH & R OEB RO LE.

Comparison between new succession and classical theory (Miyawaki, 1992).
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and movements against reforestation
projects are organized.

(4) Introduction of exotic tree species alters
the original ecosystem in the region and
may also arouse nationalism.

(5) It also destroys species, especially birds
and mammals,

2) On the other hand, Miyawaki’s Method
uses mainly indigenous or native tree
species to create  original quasi-natural

forests which restore the original ecosystem
to the region. The fixation rate of carbon
by the Miyawaki method is higher than
monoculture tree plantation since it soon
creates the young stage of multi-storey for
ests. Besides, when the forests mature, it is
possible that trees can be cut and used
commercially.

Furthermore, as main tree species are se-

lected from natural forests, the original

ecosystem, including small soil animals,
will be surely and quickly restored (Aoki,

Harada, Miyawaki 1977; Miyawaki, Aoki,

Harada

1977,

4. Methodology

1) Intensive field research work is carried out
to determine the type of potential natural
vegetation in the area (Figure 2). Then
native main tree species are selected for ref
orestation. In southern Japan, evergreen
broad-leaved trees like Castanopsis, Persea,
and evergreen oak are used, while in north-
ern Japan, deciduous broad-leaved trees like
beech (Fagus) and deciduous oak (Quercus)
are usually selected. In tropical Asia, the
Dipterocarpaceae are the main tree family
(Figure 3).
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Flow chart for the restoration and creation of native forests.
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Figure3. 5 7 ¥ (Shorea) DFEF.
Seeds of Shorea spp.
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Figure4. ZFT L7ch v OoBTF(LRDOHKICE T 3
BEED, RFCFRD.
Sowing of seeds of evergreen Quercus
(above) in the seed-bed (middle) and

their germination (below).

2) Collect seeds of various native main tree

species and immediately sow in a germination
bed (Figure 4). Young seedlings, with two
to six leaves, are transplanted into plastic
pots.
As an alternative, young wilding under par-
ent trees in the natural forest are also col-
lected and transplanted into pots. In this
case, a higher survival rate will be expected
when wild seedlings 10 to 20 cm high are se-
lected (Figure 5).

3) The quality of the potting medium should
be similar to that of the soil where the par-
ent trees stand, with good organic content
and good aeration.

4) Considering that most of the main trees
of tropical rainforests are shade-tolerant in
their early stage, the light intensity is
adjusted in accordance with the nursery
period using a shadenet (Figure 6).
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Figure5. 1~2F£EHAORy F ~OBHE.
Transplanting young seedling from
seed-bed into the plastic pot.
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Figure7. =7 ¥ FJERK.
Mounding.
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Figure 6. BEHESR » PHEARKOIELRE T ICBIF 28
H.
Nurturing potted seedlings of tropical

species under the shade-net.

5) Seedlings suitable for planting must have
(1) 30~50cm in height
(2) 5~ 8leaves
(3) well-developed root system.

6) In case the soil is very poor at the planta-
tion site, topsoil should be brought in to a
thickness of 20~30cm or the soil should be
plowed, adding humus into the soil.

In steep or valley areas, brushwood, lattice
work, wooden sticks or anti-erosion work
shall be applied in order to prevent soil loss
and erosion.

In flat areas with poor drainage, a mound
should be constructed for plantation
(Figure 7).

7) Plant seedlings densely and randomly (not
in lines), mixing as many species of canopy
tree as possible. The density should be 3~4
seedlings per square meter. Mixed, dense
planting enables planted seedlings to get ac-
customed to the natural forest conditions
from the infant stage and enhances the
natural selection among them.
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8 ) Immediately upon planting, the area
shoud be mulched with rice straw or similar
organic material. Mulching will prevent
weed growth and drying of soil and will then
become ferhlizer when decomposed.

9) 1~2 years after planting, the seedlings must
be weeded and watered, especialy in ex-
tremely dry periods.

10) By 3 years after plantation, the seedlings
will be in the hands of nature, leading to
natural selection among seedlings.

11) 15~20 years later, the early stage of a
quasi-natural forest will be established.

5. Illustration of forests established by
Miyawaki’s method
293 illustrations inside Japan and 7 cases

abroad (Thailand: Figure 8, Malaysia: Fig-.

ure 9—15, Brasil and Chile: color photo 12—
15) were successfully implemented based
on this method (Figure 16).

6. How to produce and plant seedlings
A. Production of Seedlings
1. Seed Collection
(1) Collect seeds fallen naturally from'a
mother tree. Collection should be done as

soon as possible after seed fall, in order to

avoid infestion by insects or attack by

birds and other animals.

(2) Picking directly

@ Picking off seeds directly from
branches or cutting twigs with seeds.
Shaking the trunk or branches of the
tree can make the seeds fall.

® A more effective way is to cut big
branches or trunks which are scheduled
to be harvested.

2. Seed Selection
Soak collected seeds in water for one night
to sort good seeds (sinking) from bad ones
(floating). Soaking is also effective for
killing worms inside the seed and water-
absorption,
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Figure 8. WAiBicB I 330~ Lo 1, ¥4 TLY ¥ X T+ N 32 S Co (19914117 5 HEIEER).
Illustration of ecological greening in urban area. Siam JUSCO Bangkok SC just after open-
ing day (Nov. 5, 1991).

i Figure 9. HE7 V7 &HICHAET 2 8 MBI~ OBEHEL I, FPERERD 7 5 7 +REE (B
‘ L T4V EVYTRST Y, RU—VT « ¥ TRETY, RL—YT 357 I7MBLTFI YV F R
; VTTRATVF413E) OBFEDLOIEE S, <V—V7, ¥577MEry B[O S 0kmic
i BBV vEEMRNTRONAEE M LLED 7 #3545 R B 5K (19907 A).

For regeneration of tropical rainforests on abandoned shifting-cultivation lands, collection
of seeds of Dipterocarpaceae (commercially called Lauan in the Philippines, Serayah in
Sabah, Malaysia and Meranti in both Sarawak, Malaysia and Indonesia) is the first step.
Dominant Dipterocarpaceae trees more than 50m high inside primary forest of Similajau,
50km north to Bintulu Town, Sarawak, Malaysia (July 1990).
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Figure10. ®v FEOER, AITHEBOKE, 0BEHOBENAEER T 2TERERDHED KK (=L —
VT BERY - £y UKHIE, 19924 5H).
Nurturing pot-seedlings. After trial and error, raising more than 30 species of main trees
composing the tropical rainforest in this region succeeded (at newly built nursery in
University of Agriculture Malaysia, Bintulu Campus, May, 1992).

= > 5 o

3 g R . 5 C Aie
Figurell. <l —v7EAN, %1 HE L0y Y VEBSETE . 1987FIce L — v 7 EADBRS S
TR, BEMBRBEIh TV IRAMA990%E 5H),

Planting site 1 and site for Bintulu Arbor Day. This area was abandoned barren land (after
shifting-cultivation) when UPM was constructed in 1987 (May, 1990).
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Figure 12. BEAMICTINUET A, ¥ 57 7 MNBIRS L UZERFEKCIMER « /NhFA], 200 A58 L
’ THBEMSEMES Ve, 1T AHORM, a0 Y-8y > Y4B ICREHE, BHELLCAE, &
Ti2mPEicERELTWS (1992F12A11H),
In July 1991, high ranking officers of Sarawak government and Mitsubishi Corporation
with 1, 200 local residents and students planted pot-seedlings of native trees. Same site,
17 months after plantation. Height of planted seedling reached 2 meters where a mixed
dense plantation was made strictly in accordance with the ecological scenario (Dec. 11,

1992).

Figure 13. % 2 BfESRMIcTY 5 7 7 & 3 F —BIF I X 25050 (199269 A 7T H).
Memorial plantation by the participants of the Sarawak Seminar at Planting site 2 (Sep.
7, 1992).
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Figure 4. HARICBT 3230 —EOBI2, <L —v 7T » v 5 v H TR OEEICER s Y v ¥ Vv
232259 h S CHEROEARERESM, Xy EERZIL2»ATlim LRELEEERECH
3 (19924F 2A18H),
Illusration of ecological greening in urban area. EPF generated behind JAYA JUSCO
Malacca SC constructed on barren land in suburbs of Malacca City, Malaysia. Pot-
seedlings reached as high as 1. 5m 11 months after planting (Feb. 18, 1992).

I : i

Figure 15. B, SHIRERHEORER, BUF, 4% BEAS&LHE2@EAT, Bo&HIFL, FE2hicELT
RBIho5TCEDBITNEFENICIEZ (¥ vy Vi 3 ki, 19924F12A11H),
In order to regenerate, rehabilitate and restore global green environment, every sector of
government, corporations and individuals has to go into actual greening project, with
sweat on their bodies and dirt on their hands (Planting site 3 in UPM. Dec. 11, 1992).
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Figure16 legend :

1~2:Hokkaido(1:Senpaku industorial housing in Kushiro City, 2:Muroran Works (Nippon Steel Co.))
: 3~4:Aomori Pref. (3:Aeon Kashiwa —mura S. C, 4:Aeon Shimoda S.C); 5~7:Iwate Pref.
(5:Kamaishi Works (Nippon Steel Co.), 6:JR East japan Railway Company Tohoku — line
(Kuriyagawa St. ~Takizawa St.), T:Miyako port(Fujiwara park)); 8~11: Miyagi Pref. (8:Tagajo
S.C (JUSCO), 9:Kagitori S. C(JUSCO), 10:Shiroishi factory, 11:JR East japan Railway Company
Tohoku—line (Sendai St. ~Higashisendai St.)); 12~13: Akita Pref. (12:Akita —City Gosyono S.C
(Aeon), 13:JR East japan Railway Company Tazawako —line (Tazawako St.)); 14~17: Yamagata
Pref. (14:Sakata — City Izumi junior high school, 15:Sakata —City Daisan junior high school,
16:Sewerage plant in Sakata City, 17:Takahata—Town ground); 18~22: Fukushima Pref. (18:Hirono
thermal power station (TOKYO ELECTRIC POWERCOMPANY), 19:Fukushima Daini nuclear
power station (TOKYO ELECTRIC POWERCOMPANY), ZO:Rissyou koseikai church, 21:Fukusima
onahama port (Caisson yard), 22:Port of Onahama Misaki park); 23~29: Ibaraki Pref. (23:National
environment institute, 24:Kasumigaura basin sewerage plant, 25:Kashima kyodo thermal power pl
ant, 26:Kita —ibaragi S. C (JUSCO), 27:Tokai S.C (JUSCO), 28:Park City Moriya (MITSUI
FUDOSAN CO.,LTD.), 29:JR East japan Railway Company Joban—line (Akatsuka St. ~MitoSt.));
30~35: Tochigi Pref. (80:Tochigi proving ground, Honda RD, 31:Mooka plant , Tchigi factory
Honda Motor, 32:Tochigi center, Honda RD, 33:Haga plant, Tchigi factory Honda Motor,
34:Tochigi technical center, Honda Engineering, 35:Kirin Brewery Tochigi Plant); 36  ~38: Gunma P
ref. (36:Numappara yousui power plant, 37:JR East japan Railway Company Shin —etsu— line
(Takasaki St.), 38:Shin—Haruna transformer substation (TOKYO ELECTRIC POWER COMPANY));
39 ~45: Saitama Pref. (39:Factry Wako plant, Saitama factory, Honda Motor, 40:Factry Sayama pl
ant, Saitama factory, Honda Motor, 41:Wako center, Honda RG, 42:Aska center, Honda RG,
43:Yoshikawa S. C (JUSCO), 44:Omiya S. C (JUSCO), 45:Shin — Okabe transformer substation
(TOKYO ELECTRIC POWER COMPANY)); 46 ~64: Chiba Pref. (46:Narashino Motorpool, Honda
Motor, 47:Aeon Futtsu S.C, 48:0amishirasato—Town S. C (JUSCO), 49:Tateyama S. C (JUSCO), *
50:Kisarazu Green City, 51:Chiba thermal power station (TEPCO), 52:Goi thermal power station (T
EPCO), 53:Anegasaki thermal power station (TEPCO), 54:Sodegaura thermal power station (TEPC
0), 55:Futtsu thermal power station (TEPCO), 56:Shin—Noda transformer substation (TEPCO),
57:Kisarazu port (Futtsu park), 58:Kimitsu Works (Nippon Steel Co.), 59:Chiba factory (TORAY),
60:Sakura — City ground, 61:Abiko office, 62:JR East japan Railway Company Uchibo ~ line
(Anegasaki St.), 63:Awa —kamogawa Yagumo Shrine, 64:Mitsui Park City Maihama (MITSUI
FUDOSAN CO.,LTD.)); 65~75: Tokyo Metro. (65 ~66:Akigawa —City, 67:JR East japan Railway
Company Yamanote—line (Hrajuku St. ~Yoyogi St.), 68:JR East japan Railway Company Chyuo—
line (Ichigaya St. ~Yotsuya St.), 69:JR East japan Railway Company Tokaido—line (Tamachi St.
~Shinagawa St.), 70:Higashi—Murayama—City, 71~75:Port of Tokyo ); 76~129: Kanagawa Pref.
(76:Isogo thermal power plant, 77:Sagamihara S. C (JUSCO), 78:Yokohama National University IN
Yokohama City, 79:Yokohama National University attached Tateno Yokohama elementary school in
Yokohama City, 80:Yokohama National University attached Yamate elementary school in Yoko-
hama City, 81:Yurigaoka housing (MITSUI FUDOSAN CO., LTD.), 82 ~86:Shonan Village
(MITSUI FUDOSAN CO.,LTD.), 87:Yokosuka Kurihama housing (MITSUI FUDOSAN CO.,LTD.),
88:Kurihama high school (MITSUI FUDOSAN CO., LTD. ), 89:Yokohama Shimonagaya housing
(MITSUI FUDOSAN CO.,LTD.), 90:Yokohama Hiratsuka housing(MITSUI FUDOSAN CO.,LTD.),
91:Yamatedai housing (MITUI FUDOSAN CO., LTD. ), 92:Kataseyama housing (MITSUI FUDOSAN
CO.,LTD.), 93:Yokohama factory (MITSUBISHI SHIPBUILDING COMPANY), 94:Kanazawa fac-
tory (MITSUBISHI SHIPBUILDING COMPANY), 95:Enoshima women’s center, 96:Shirayuri
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jogakuin in Fujisawa City, 97:Hokubu sewerage in Yokohama City, 98:Felice jogakuin high school,
99:Yokohama municipal university in Yokohama City, 100:Yokohama municipal university the
school of medicine in Yokohama City, 101:Foreign countries institute center (NISSAN),
102:Yokosuka factory (NISSAN), 103:Hakone sewerage, 104:Mts. Tanzawa Mt. Tougatake,
105:Shonan tsujido beach, 106:Shiomidai beach, 107:Yanagishima beach, 108:Hiratsuka beach,
109:Oiso high school, 110:Sakawagawa—nishi repair office, 111:Chigasaki beach sewerage, 112:Hig
ashi—Ogishima thermal power station (TEPCO), 113:Yokohama thermal power station (TEPCO),
114:Fujisawa transformer substation (TEPCO), 115:Ishinazaka incineration plant in Fujisawa City,
116:0shimizu sewerage in Fujisawa City, 117:Imaizumi Daini junior high school in Ebina City,
118:0dawara elementary school, 119:National highway 16 Hodogaya bypass (Sakonyama), 120:Yoko
hama—Yokosuka highway, 121:Kanazawa factory (TOYO), 122:Atsugi central institute (Canon),
123:Atsugi central institute (Kurita industries Co. , Ltd. ), 124: Atsugi Morinosato electorical technol-
ogy center(TOYO CORPORATION), 125:Kwasaki oil factory (MITSUBISHI OIL COMPANY),
126:Fujisawa factory, 127:Ebina factory (Syatai industries Co., Ltd.), 128:Ayase institute (NKK),
129:Ministry of Transport The 2nd District port Construction Bvreau); 130~136: Niigata Pref.
(130:0jiya elementary school in Ojiya City, 131:Nagaoka—City housing lot, 132:Niigata —higashi S.
C (JUSCO), 133:Shin—Murakami S. C (JUSCO), 134:Kashiwazaki Kariwa nuclear power station (TE
PCO), 135:Niigata Airport Park, 136:JR East japan Railway Company Hakushin— line (Higashinig
ataSt.)); 137 ~138: Toyama Pref. (137:Inariyama park in Toyama City, 138:Cosmo Town JUSCO

"Tonami 8. C (J USCO0)); 139~141: Isikawa Pref. (139:Ishikawa factory (TORAY), 140:Morinosato S.

C, 141:Kirin Brewery Hokuriku Plant); 142 ~144: Fukui Pref. (142:0hi nuclear power plant (THE
KANSAI ELECTRIC POWER CO., INC.), 143:Takahama nuclear power station (THE KANSAI
ELECTRIC POWER CO., INC.), 144:Mihama nuclear power station (THE KANSAI ELECTRIC
POWER CO.,INC.)); 145~151: Nagano Pref. (145:Ueda — City (HIOKI), 146:Enrei—tunnel, 147:JR
East japan Railway Company Chyuo—line (Okaya St. ~Kawagishi St.), 148:Central —park reservoir
in Okaya City, 149:Shin—Hakuba S. C (JUSCO), 150:Minami—Matsumoto S. C (JUSCO), 151:JR
East japan Company Sinonoi—line(Inariyama St.)); 1562 ~153: Gifu Pref. (152:Gifu factory (TORA
Y), 153:Adjustment pond in Kani City); 1564 ~167: Shizuoka Pref. (154:Mishima factory (TORAY),
155:Numazu factory (TORAY), 156:Hamaoka nuclear power station (CHUBU ELECTRIC COMPAN
), 157:Hamamatsu factory (HONDA MOTOR CO.,LTD.), 158:Hamamatsu—City industorial housi
ng, 159:Hamamatsu—City expressway, 160~164:Fuji—City road, factory, ground, reservoir, central
park, 165~166:Fuji—City Iwamotoyama kindergarten, elementary school, 167:Nishi—Fuji country
club (ODAKYU)); 168~182: Aichi Pref. (168:Nagoya Airport Park, 169:Nanyo S. C (JUSCO),

170:Yagoto S. C (JUSCO), 171:Port of Mikawa Marine Park, 172:Port of Nagoya Higasihama Park,
173: Aichi office (TORAY), 174:Nagoya office (TORAY), 175:Tokai office (TORAY), 176~177:Kariy
a—City elementary school, junior high school, 178~179:Handa—City elementary school, junior high
school, 180:Nagoya Works (Nippon Steel Co.), 181:Hekinan thermal power station (CHUBU ELEC-
TRIC COMPANY), 182:Chita No. 2thermal power station (CHUBU ELECTRIC COMPANY));
183~188: Mie Pref. (183:Suzuka factory (HONDA MOTOR CO.,LTD.), 184:Shin—HisaiS, C (JUSCO),
185:Matsuzaka S. C. MARM, 186:Taian S.C (JUSCO), 187:Kawagoe thermal power station (CHUBU
ELECTRIC COMPANY), 188:Yokkaichi LNG —Center (CHUBU ELECTRIC COMPANY)); 189 ~194:
Shiga Pref. (189:Yasu factory (IBM)); 190~194:Kyoto Pref. (190:Miyazu Energy Reserch Center (THE
KANSAI ELECTRIC POWER CO., INC.), 191:Miyatzu Gas Turbine Power Station (THE KANSAI
ELECTRIC POWER CO., INC.), 192:Kisenyama Pumped Storage Hydro Power Station (THE
KANSAI ELECTRIC POWER CO., INC. ), 193:Shin— Ayabe transformer substation (THE KANSAI
ELECTRIC POWER CO., INC.), 194:Nishi — Kyoto transformer substation (THE KANSAI
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ELECTRIC POWER CO., INC. ));195~202: Osaka Pref. (195:Sakai Works (Nippon Steel Co. ),
196:Nanko Power Station (THE KANSAI ELECTRIC POWER CO., INC.), 197:Sakaiko Power Station
(THE KANSAI ELECTRIC POWER CO.,INC.), 198:Tanagawa No. 2 Power Station (THE KANSAI
ELECTRIC POWER CO., INC.), 199:Minami — Kawachi substation (THE KANSAI ELECTRIC
POWER CO.,INC.), 200:Sennan substation (THE KANSAI ELECTRIC POWER CO.,INC. ), 201:Yod
ogawa substation (THE KANSAI ELECTRIC POWER CO., INC.), 202:Port of Osaka South Port
Natural Bird Sanccuary in Osaka City); 203~223:Hyogo Pref. (203~207:Hirohata Works (Nippon
Steel Co.), 208:Aioi Power Station (THE KANSAI ELECTRIC POWER CO., INC. ), 209:Ako Power
Station (THE KANSAI ELECTRIC POWER CO., INC. ), 210:Himeji No. 1 Power Station (THE
KANSAI ELECTRIC POWER CO., INC.), 211:Himeji No. 2 Power Station (THE KANSAI ELECTRIC
POWER CO.,INC.), 212:Takasago Power Station (THE KANSAI ELECTRIC POWER CO., INC.), 2
13:Higashi — Nada gusturbine Power Station (THE KANSAI ELECTRIC POWER CO., INC. ),
214:Okutataragi Pumped Strage Hydro Power Station (THE KANSAIELECTRIC POWER CO.,INC.),
215:Seiban Substation (THE KANSAI. ELECTRIC POWER CO., INC.), 216:Himeji substation (THE
KANSAI ELECTRIC POWER CO., INC.), 217:Hokusetsu substation (THE KANSAI ELECTRIC
POWER CO.,INC.), 218:Inagawa substation (THE KANSAI ELECTRIC POWER CO.,INC.), 219:sh
in—Yamazaki S. C (JUSCO), 220:Himeji River City S. C (JUSCO), 221:Shin—Miki S. C (JUSCO0), 22
2:Shin—Tsuchiyama S. C (JUSCO), 223:Port of Kobe Port Island South Park); 224~226:Nara Pref.
(224:Meihan National road, 225:Kashihara bypass. 226:Shin —ikoma substation (THE KANSAI
ELECTRIC POWER CO., INC.)); 227 ~228:Wakayama Pref. (227:Kainan Power Station (THE
KANSAI ELECTRIC POWER CO., INC.), 228:Gobo Power Station (THE KANSAI ELECTRIC
POWER CO., INC.)); 229~230:Shimane Pref. (229:Izumo S. C (SENBA), 230:Hirata S. C (JUSCO));
231~248:0kayama Pref. (231:0kayama airport road, 232:0kayama healthy forest in Atetsu country,
233 ~240:0kayama healthy forest road in Atetsu country, 241~243:0kayama healthy forest school in
Atetsu country, 244~246:Kibikogen —toshi, 247:National road, 248:Yatsuka — village ground);
249~254:Hiroshima Pref. (249~254:Misuzugaoka housing MITSUI FUDOSAN CO. , LTD));“
255:Yamaguchi Pref. (255:Hikari Works (Nippon Steel Co.)); 256~284:Ehime Pref. (256:Nomura
dam); 257~262:Fukuocka Pref. (257:Yahata Works (Nippon Steel Co.), 258~262:Tobata Works
(Nippon Steel Co.)); 263~266:Saga Pref. (263:Kohoku S. C (JUSCO), 264:Saga—minami S. C (JUSC
0), 265:Rissyo kouseikai Chikuho church)266:Genkai power plant (KYUSHU ELCTRIC POWER
CORPORATION); 267: Nagasaki Pref. (267:Nagasaki shipyard (MITSUBISHI SHIPBUILDING
COMPANY);268~271:Kumamoto Pref. (268:Kumamoto factory (HONDA MOTOR CO., LTD. ),
269:Kumamoto airport, 270:Kumamoto municipal park, 271:Hitoyoshi S. C (JUSCO)); 272~282:0ita
Pref. (272~279:0ita Works (Nippon Steel Co.), 280:Park City Aobadai (MITSUI FUDOSAN CO., LT
D.), 281:Kumamoto medical college housing (MITSUI FUDOSAN CO., LTD.), 282:Takajo S. C(JU
SCO)); 283 ~284:Miyazaki Pref. (283:Port of Miyazaki Inner Habour Park); 284 ~289:0kinawa Pref.
(284:Tyatan — Town Miyagi beach, 285~286:Tyatan Daini school, 287:Naha S. C (JUSCO),
288:Gushikawa power plant (THE OKINAWA ELECTRIC POWER COMPANY), 289:Ishigaki No. 2
power plant (THE OKINAWA ELECTRIC POWER COMPANY))

ADDITION 290~293:Enna Road(Tochigo pref. );294:Sanaru lake park(Shizuoka pref. );295:0hshima
shipyard(Nagasaki pref.)
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3. Seeding
Sow seeds upon selection onto the propaga-
tion bed and cover sown seeds with soil at a
thickness of 2—3cm. Sand, sandy soil and
topsoil will be used as a cover soil.

4 . Transplanting young seedlings into pots
Pick up young seedlings from the propaga-
tion bed and transplant them into pots at
the stage of budding 2—3 leaves. A potting
medium should be made by mixing rich soil
(topsoil with humus) with some quantity of
insecticide.

Sprinkle with water immediately after
transplanting, twice a day.

5. Nurturing pot-seedlings
For several weeks, the moisture inside the
pots should be carefully managed to enhance
the development of the rootsystems of the
seedlings. No overfertilizing.

B. Planting seedlings

1. In case the planned planting site is on flat
land, a mound should be constructed for
plantation. As base materials, industrial
debris such as concrete, iron, and other con-
struction materials can be used. In case the
base soil is poor in nutrients, rich topsoil
should be introduced, to the thickness of
20—30cm (Figure 17, 18). The height of the
mound should be made a half or one meter
higher than the final height, due to subse-
quent compaction. The recommended final
height of the mound is 1/2 the width of the
mound (i.e. slope of 45°).

2. On steep slopes or in valleys, lattice work
should be exployed in order to avoid soil ero-
sion (Figure 19).

3. The diameter of the planting hole shall be
1. 5 times bigger than that of the pot.

4 . Potted seedlings (with well-developed
root systems) should be dipped in water just
before planting.

5. Take the seedling from the pot using a
paper-knife or by hand. Be careful not to
break the soil surrounding the rootsystem
(Figure 20).
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Figure 17.
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As base materials of mounds,
industrial debris such as dicked
soil, stones, gravel, rocks, const-
ruction materials, can be used.

Figure 19.
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Terracing in order to avoid soil ero-
sion.
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Construction materials, wood, gravel, etc.
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An example of mound and

plantation of seedlings.
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Take out seedling from the pot by
hand and put gently into the planting
hole .

Figure 20.
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Put seedling into the planting hole to
the same surface level .
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After planting, mulching with rice
straw, weeds, dropped leaves, bark,
etc.

6. Put the seedling into the planting hole. The
depth of the hole should be adjusted by put-
ting topsoil into the bottom of the hole. After
placing the seedling, more topsoil is put to
fill the inner space (Figure 21).

7. Upon filling the hole, the edge of the hole
should be pressed with fingers. Do not press
directly on the newly planted seedling.

8. Mulching materials, such as rice straw,
weeds, oil-palm leaves etc., should be placed
around the seedling (Figure 22). Mulching
materials should be put horizontally to
slopes. Mulching has multiple effects not
only to protect against soil erosion, but also
to keep soil moisture and protect seedlings
from weeds, decomposed mulching materials
become humus for the soil (Figure 26—28).

9. Weeding work should be made to prevent
weeds glowing higher than planted seedlings
for one or two years. Pulled weeds are used
for mulching. Watering should be done if it is
too dry.

Besides organic humus, no chemical fertil-
izer, pesticide nor herbicide should be ap-
plied.
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The know-how to generate environmental protection forest by diagnostic prescription
based on potential natural vegetation theory. Illusration 1: Along schooling path near the
main entrance of Yokohama National University. This slope 2—3 meters wide was once
covered by exotic grasses, then abandoned because of poor maintenance, Latticework with
bamboo or brushwood were constructed to prevent soil erosion (May 1979).

Figure 24. XL A H L 7<%1c20~30cm B+ %9 3,
The topsoil is applied to the slope to a thickness of 20—30cm.




Figure 25. HE#ICERT 2 v vF v VHOMES 1 of 4kg OEIATESRT 5,
. Prepare enough rice straw (4kg per 1nf) for mulching.

Figure 26. MMiOBEEREEDEARTHZ Y74 Y,
TIAY, §T/F%, RFIALBEDKR Y
FEE 1 ofMob 2~ 3K, HELEET,
5y LA B (197956 Ao
Pot-seedlings of Quercus myrsinaefo-
lia, Q. glauca, Persea thunbergii, and
Castanopsis cuspidata var. sieboldii
which are main tree species in this
region, were planted densely, 2—3
seedlings pernf, at random and mixed
(June, 1979).




Figure27. #v FEAMEEBEDS I, HWAMBRALZVRIC, WMETYVF Y IE2IET,
Upon planting pot-seedlings, mulching with rice-straws should be made to cover the
ground around roots of seedlings.

Figure 28. ME#ZIIEH, FHEOBKRT, BE, HBIELSSOFBRRI—UTOOE, > d, BEOEE10moDIr
TIEFREL L >TWB (1990 T Ao
11 years after planting. Although no manual maintenance such as weeding or fertilizing is
done, due to lack of budget, the tree crowns grew to 10 meters high (July, 1990).
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Figure 29. BHEERMAZERE LRBEREWER , v v #1 2, BMEEREENEHA Y 5 —BHE, &
vy b EERRILY A .
The know-how to generate environmental protection forest by diagnostic prescription
based on potential natural vegetation theory. Illusration 2: Along path to and around the
car parking area of Institute of Environmental Science and Technology, Yokohama
National Univ. 11 months after planting pot-seedlings.

Figure 30. 1. 34FH, #5852 5~3m (198144 H).
Same place after 3 years. Crown height became 2. 5—3m (Apr. 1981).
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10, HE#k 2 ~ 3 HER, HARMSEVICEIELMOE 5 IR 10. Two or three years after planting, when the

B AAGNEERAREELLY, HROFIIER S, crowns of the planted seedlings become
SERERRRICEARKOE#HMN (3~5m) @ crowded, further human care is no longer ne
EBER OIS (Figure 29,300, HixH7 cessary.

Tl Y 2 7 413 Figure 328 X UB3IIRE L0 B, Three years later, the initial stage of a quasi-

natural forest will be observed (Figure 29, 30).
The concrete planting method is shown in
Figure 31 and 32.

Figure 31. f#k#%, 114FH, #E10m O RFLEERAMMSER SN TV 3, BEHES (B LT

Mo toledic, KBIRWICELDERE LI vy N: 7FF v BEDTERICKZ <~ MR
OB+ T (19905 7 H10H),
After 11 years. Beautiful environmental protection forest with 10m crown height
was generated. Because of lacking funds, Camellia sasanqua and Gardenia
jasminoides var. grandiflora, which were planted to make a mantle, were not well
developed (July 10, 1990).
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Figure 32. ERERIC X 2BEKT 2 v 27 AEIEF v+ — 1.

The rehabilitation of the tropical rainforest ecosystems by Miyawaki’s method.

. BEERMME VBT OO ERES 5.

Collecting seeds and wildings just after germination from natural tropical rainforest.

. HRICETEEL. 2~3KRoFESHALLE Y FBHET S, BROTTEET S, (E2UEHERT).
Germinate seeds in a propagation bed. Transplant them into pots at the stage of budding 2to 3
leaves. Nurturing them under a roof (full shade).

. BERED 6 0% OB T IcEEBL 1 ~2 W HEET 3.

Transfer to seedling bed under a 60% shaderoof. Nurture one to two months.

1~22830~40%0DEKTFTEET 3.

Nurturing one or two months more under 30—40% shade.

1#EH~1 » A BARREBREICENL S E 5.
Have seedlings adapted to natural environmental conditions in the existing forests for one week to
one month.

. EEHUCHEARZERT 5. | ~3EORELY, TAFVIBEDA VT FVRABLE
ZOBREFERICEPE S, FELLORRBEHEN 3.

Plant seedlings into planting site. Mainteinance is necessary for one to three years. After that,
nature will foster the planted seedlings. No management is best management.
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Figure 33. MK F +— .

Planting chart.
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Figure 33. #H#F v+ — b.
Planting chart.

I 1. BTy v FEED, <9 ¥ FRIFHEOES 75 X0.5~1m AOEI T > T 0B,
; Mounding on flat land. The height of the mound should be a half or one meter higher than the

desined final height (dne to compaction of the soft mound).

2. #y FDOLS EORESICREES,
Dig the hole 1.5 times bigger than that of the pot.

3. MOBREELLR Y MEEEKOEASB S E B TKICDIF B,
Soak seedlings with well developed root systems in water until bubbles disappear.

4. Ry FHLETLTRICAN S,
Take seedling out of the pot and put into the hole gently.

5. BEALBVWEDCEERLT, Ehoteh e s,
Take care not to plant too deeply and add soil into the hole.

6. ROBEBTBEZ 50
Press the edge of the hole gently.

7. MEICEHAOHRICY +7 52, FUREEPHOODTED B,

Put rice straw horizontally on the slope as mulch and fix with strings made of organic material.

8. TV, TXHHD,
That’s all.
1,20 R3MELDELT, #EE~F v 7 & LTHIAT 5,
SEBRHPORIAVFFVRTY —,
5 FEBIC LR ARICRET %,
Weeding is neccessary in one or two years, use weeds for mulching.

Maintenance-free from third year, it will grow young forest within five years.
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X3.

i® Appendix

BA O REFWBRERSMER OB G A EE
HREBISFT 19735 6H),

First attempt to of generate an ” Environ-
mental Protection Forest” based on the
ecological vegetation scenario ( Nippon
SteelCorporation, Kimitsu, Chiba, Japan.
July 1973).

RN A 2 D/NEA 1,300 M (RRAER
HEEHBEH. 198243 H10H),
1,300 primary school students andplanting
seedlings along the Kashiwara by-pass
road (Nara Highway Office, Ministry of
Construction. Mar.10,1982).
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E2.03-05m DKy bHDOY T/ F, RFIA,

TSHhY, IR FREOYHERME, BRHL
TI34EH, 10m Y EoERBERLEKICER
G HEERREET  19864F 7 H)o

13 years after planting 30to 50 cm high,
pot-seedlings of Persea thunbergii, Casta-
nopsis cuspidata, var. sieboldii, they grew
to 10m high to constitute a peripheral env
ironmental protection forest ( Nippon
Steel Corporation, Kimitsu, Chiba, Japan
July, 1988).

4. ELE, 4FEHTHEE4m 19864 6H),
Same place after 4 years : the trees
became four meters high (March,
1986).




X5.

K7.

MR EM— 3B L 2 1 FALO A 6.
HEdk GHpE#ER. 198743 H 1 H).

7100 thousand tree planting by 10 thou-

sand people” day advocated by Dr. Kazuji
Nagasu, Governor of Kanagawa Prefec-

ture (Shonan Seaside. March 1, 1987).

FLEEFTEAEORIBICL 3 558 Eofk] fEv i,
BEME LB 3TA, 3ARERKSfThhTVE (B
3 (RO kOB VAT, 199046 H12H)
”Native forest in Okayama” advocated by Mr. Shiro
Nagano, Governor of Okayama Pref. 3,000 citizens,
led by Governor Nagano, are planting 30,000 indi-
genous trees every year. (Slope area for plantation
alongside a path in the prefectural” Kenko-no-
Mori (Forest for Health)” (June 12, 1990).

1%,  5lEFE19894 4 AicfTbh i 2
FA0 AR THA SN IR ICE -
TWw3 (MR, 19885F12H12H),

Same place after 1.5 years: the 200 thou-
sand young seedlings of planted in April
1989, by 20,000 people are also growing
very well (Shonan Seaside. December 12,
1988).

8. 24k (19914 9H19H),
Same place after two years
(Sep. 19,1991).



9. wL—v7, ¥5 778, £y VENICB Y 5B

WA 7o Y22 by 1990455 A 5 2 i
32D 7 N HERRY PH3 0AAEFTTY
3 GLEFRELTVWAS L -V TRERY, £V
Y IRF v VSRR EN TV B AR EE 7
oYy PERERKR, 199212H), Malaysia
Reforestation Project (Rehabilitation of Tro-
pical Rainforest Ecosystems—a Joint Research
Project of UPM,/YNU) at Bintulu, Sarawak,
East Malaysia. 300thousand pot-seedlings
of 32 Dipterocarpaceae species were raised over
the two years since May, 1990.

(The new nursery of University Pertanian
Malaysia— University of Agriculture Malaysia
Bintulu Campus. December, 1992),
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B10. by ouRERs: GELRM, 199148 7 H
15H) BLUBEER~NOESEYZET
WBZEBEORKERZMA T, HIME
e CroaEM (19924E12H11H),
Planting Festival at the First Plant-
site (July 15,1991) and the Memorial
Plantation at the Third Planting site
by Mr. Z. Nagasaka, Managing Direct
or of Mitsubishi Corporation, the spon-
ser of the Bintulu project (Dec. 11,1992).

1. fRBIEE 0~ L — v 7 B IREA ML BRI EERRFE60~T0% , BRI Fig IHX TR
80~90% L7 -TW3 (19924E12H),
One year after planting indigenous tree species in Malaysian Tropical Rainforest. The average
survival rate is between 60 and 70%, and higher rates (from 80 to 90%¢) are observed in favorable
sections (Dec., 1992)
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- - ? A BRES

E12. 7=V VEEHEBELE YoV =7 b (ZERE, 75 VNVKRKAMOBEEM XY, 75V NVELYSER
RELEEHID, En—3F, 27 v 92O YR T EHBRMEST RO R v FEER (19924 57),
Amazonian Tropical Forest Regeneration Project, a cooperative research project among
FCAP (University of Agriculture Para), Eidai do Brasil Madeiras S.A. and YNU, sponsered
by EDB and MC. 80,000 pot-seedlings of 92 species of main native trees in-Amazonian lowland
rainforests, such as Virola and Sumauma, are nurtured in EDB’s nursery (May, 1992).

B13. /S5, N YRR, 75 VKKAMEMIANTO B4 KAT S Y VEGRKERERE bR

LHIRA OAEREREN] ¥ F ) AT - o ERR A 2 (19924 5H22H),

(199245 H22H). Ambassador to Brasil and Mrs.
Planting Festival for the project held at the expe- Murazumi are planting seedlings at
rimental planting site in EDB’s factory area, the festival (May 22,1992).

the first international plantation trial based on
the ecological scenario (May 22, 1992).
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E415.

E917.

F ) R FEEAER 2 Y = 2 b
CEFPEBLUF TCHESEIC
X0, FUFRARPFFERT & ELETFFD -

F ) HAEEORE Y S HEE L LR

EBRISCH] D 7 3 HEAR, F U, HB8M,
arverv4 i, FTCHERM T
DS (19924E5H26H), Chilean
Native Tree Reforestation Project,
a cooperative research project
among InstitutoForestal INFOR),
Forestal Tierra Chilena Ltda.
(FTC) and YNU, sponsered by
FTC and MC. This project is the
first trial in the southern hemis-
phere to restore a quasi-native fo-
rest ecosystem using Nothofagus
tree species The figure shows the
planting festival held at FTC’s
experimental site in Cocalan,
Concepcion, 8th state, Chile May
26,1992).

ERRAEREY v & — I EBER SN T
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BU16. B HAIREER O 2PERBIN O RBERSMED £ H

5 Lchidss, Ik, GHEdE BIESHERER
13 U oBEEAZET0H OB E &I 2 ik L T DR
(BB, 19924E 6H 4H).

Eastern Japan Railway Co. is planning to generate
”Environmental Protection Forests” alongside its
railway innorthern Japan. ChairmanYamashita,
President Sumita, Mr. Matuzaki, the leader of
EJR labor union, staff and members from 70
related companies are planting seedlings with
sweat on their faces (Planting site near Yotsuya
Station, Tokyo. June 4, 1992).

P Y v o e S
< s A o 4 s

VHIMEEENTS, SHABERICLD, BES A1 TALAGA

fEER A s E R & - T3 (199245 A17H),

In May every year at Shonan International Village (under construction), which includes the
Japanese Center for International Studies in Ecology (JISE), the Mitsui Real Estate Co.is
holding ”10,000 tree planted by 1,000 people,” a festival for inviting the neighbors May 17, 1992).





