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PREFACE 
The Chinese-American Joint Commission on Rural Reconstruction has been actively 

engaged in a forestry development program since it established the Forestry Division in 
1951. In the first three years, efforts were concentrated on the following activities: 
(1) To promote and subsidize the reestablishment of depleted windbreaks and coastal 
shelter belts in order to protect agricultural production in the coastal areas. Under 
this program 5,000 hectares of seacoast shelterbelts and 4,000 kilometers of farm wind­
breaks have been planted up to 1958. (2) To arouse public appreciation of the value of 
forest consciousness and public interest in tree planting, and to render financial and 
technical assistance to the public and private reforestation. By these efforts the annual 
planting has been increase~ to nearly 40,000 hectares since 1953, as against 10,000 hectares 
in previous years. (3) To assist in 'forest protection, forest research and offshore island 
reforestation programs. (4) To invite Dr. Tom Gill, a world-known authority on forest 
policy, to study the forestry problems and to outline a basiC forest policy for Taiwan. 

Recognizing that the national forest policy and development program must be based 
upon a reliable inventory, JCRR in 1954 secured the services of a team of 5 aerial survey 
technicians from the U. S_ Forest Service, and support and cooperation from local govern­
mental agencies in conducting a forest resource and land use aerial survey during the 
period from 1954 to 1956. 

The findings of the survey provided a basis for the formulation of a sound forest 
policy. A forest policy committee composed of local forestry specialists was therefore 
organized under the Provindal Department of Agriculture and Forestry, for making 
recommendations on forest policies and management principles. JCRR helped by securing 
the services of Dr. Tom Gill again and two other American outstanding foresters, Messrs. 
H. D. Cochran and E. L. Demmon. After one year's work, the specialists submitted a 
forest policy and a forestry improvement program to the Government. It was promulgated 
in March 1958 after formal review and approval by the Taiwan Provincial Government 
and the Executive Yuan. This is tIle. first forest policy in written form published by the 
Government, and is an important milestone in the history of forestry development of 

. China. 

The program calls for the preparation of a practical forest management guide. This 
was carried out by Mr. Paul Zehngraff, former Chief of the Forestry Division of JCRR 
in cooperation with Mr. Tao Yu-tien, Director of the Taiwan Forest Administration, and 
Messrs. Yuan Hsing-chi and Yang Chi-wei of the Forestry Division. The guide establishes 
forest management objectives for Taiwan and helps in setting up more detailed manage­
ment plans for individual forest districts and national forest working circles in order to 
place the island's forest resources under scientific management. Now, upon completion 
of the work of the authors, I have the pleasure to present by way of preface these brief 
comments on the development of forestry in Taiwan in recent years. 

Chiang Monlin 
Chairman, JCRR 
September 1959 
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INTRODUCTION 

The intention of this guide is to present a brief description of forest conditions in 
Taiwan, based on the Land Use and Forest Resources Aerial Survey completed in 1956, 
and to set forth the main features of long. range management of the forest lands and 
resources of the Island. It should serve primarily as '" policy guide to present and future 
forest managers in setting. up more detailed management plans for individual forest 
districts and working circles. The guide is intended to cover a period of 40 years; but 
it should be revised at lO-year intervals, or following each re-survey, so as to serve its 
intended long range purpose. 

MANAGEMENT OBJECTIVES 

The long range objective of forest management in Taiwan should be to obtain froIT!, 
che Island's timber lands maximum production of the most suitable wood on a sustained 
yield basis, consistent with expected population increases. Management efforts, therefore . 
should be directed toward full utilization of forest soil and growing space, and the develop­
ment of "nonnal forests", i. e. insofar as possible a proper distribution of area and age 
classes. Consequently, most of the present natural forest types should be harvested during 
the next 40 years and replaced with faster growing and more valuable species. Others 
may be regenerated naturally when possible, or replanted to. the original species. The 
siIvicultural management objectives are: 

1. To hold the present timber area without losing further ground, all national forest 
lands now carrying species of commercial value must remain as productive forests; 
this will include clearcutting of all present overmature forests and replanti.ng where 
natural regeneration of desirable species is not possible. 

2. To improve the pr~sent forest land and forest capital, the best applicable si1vicultural 
management and timber stand improvement should be applied, including artificial 

. reforestation of poorly stocked lands and conversion of low value forest stands to 
species of highest economic value. 

3. To extend the present productive forest areas, the following two items should be 
completed within the period of this plan: 

(a) the present inaccessible forest lands should be made progressively accessible 
through road construction, and 

(b) the present idle forest lands, if better suited for timber production or protection 
of watersheds than for any other purposes, should be reforested through artificial 
means. 

FOREST DI:SCRIPTION 

General. 

Various forest types cover about 55% (1,969,500 ha.) of the total land area in Taiwan. 
Another 12.4% (442,600 ha.) of the area was formerly forested but is now idle. 
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Tropical 
-~.-----"------

Hardwoods 
Bamboo 

Table 3. Type Distribution 

Sub-tropical 

Hardwoods 
Conifers 

Pine 
Other conifers 

Bamboo 

Temperate Frigid 
--~---------- --------

Hardwoods 
Conifers 

Cypress 
Hemlock 
Pine 
Spruce 

Hardwood-conifer mixture 

Fir 

As seenfrom the above table, the greatest forest wealth of Taiwan is located in the 
temperate forest zone,·namely between 1,500 meters to 3,000 meters above s~a level. 

Table 4. Impornlnt Commercial Species* 

Tropical Sub-tropical Temperate Frigid 
----- -------

Hardwoods Hardwoods Hardwoods Conifers 
Acacia confusa 
Machilus kusanoi 
Machilus zuihoensis 

Conifers 
Pip.us lucbuensis** 
Pinus elliottii** 

Cinnamomum spp. 
Zelkova formosan a 
Pheobe spp. 
MachiIus spp. 
Schima superba 
Castanopsis longicaudata. 
Castonopsis stipitata 
Quercus gilva 
Quercus glauca 
Lithocarpus spp. 

Quercus morii 
Lithocarpus spp .. 

Conifers 
Pinus armandi 
Pinus taiwanensis 
Pinus morrisonicola 
Pseudotsuga wilsoniana 
Cunninghamia konishii 
Taiwania cryptomerioides , 
Chamaecyparis formosensis 

Conifers Chamaecyparis taiwanensis 
Cryptomeria japonica** Picea morrisonicola' . 
Cunninghamia lanceolata** Tsuga chinensis 
.Pinus massoniana 
(Pinus taiwanensis) 
Libocedrus formosana 
(Pseudotsuga wilsoniana) 

* . From chart prepared by Taiwan Forest Research Institute. 
** Exotic species. 

Table 5. Accessibility of. Forested Land by Forest Type 

Operable Non-Forest type ---- --~ 

t;lperable Accessible Inaccessible Sub-total 

Thousand Hectares 
Conifers 111.9 237.3 349.2 23.S 

Fir-spruce 5.3 51.6 56.9 4.4 
Hemlock 23.3 100.0 123.3 9.7 
Cypress 13.4 26.0 39.4 3.6 
Pine 23.9 42.7 66.6 3.6 
Other conifers 46.0 17.0 63.0 2.5 

Conifer·hardwoods 26.7 25.2 51.9 3.4 
Hardwoods 1,066.1 312.6 1,378.7 48.6 

Tropical hardv.nods 580.5 20.8 601.3 11.5 
SUb-tropical hardwoods. 385.0 154.8 539.8 26.0 
Temperate hardwoods 100.6 137.0 237.6 11.1 

Bamboo 106.9 6.3 113.2 0.7 
~"----~. 

Total 1,311.6 581.4 1,893.0 76.5 

Abies kawakamii 

Total 

.. -.------

373.0 
61.3 

133.0 
43.0 
70.2 
65.5 
55.3 

1,427.3 
612.S 

5,65.8 
248.7: 
113.9 

-_._-'--" ---' 
1,969.5 
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Type Description and Mangement Guide 

Conifer Type 

The conifer type covers 373,000 ba., or 19% cif the forested land of Taiwan. Five 
types are recognized in the natural conifer stands which are largely found over 2,000 
meters above the temperate hardwood type or conifer-hardwood mixed stands. As they 
grow on mountains of the higher altitudes, only lll,9000 ha. are accessible at present. 

. ~ 

(aj Cypress type-:-The cypress type comprises Chamaecypar.is !ormosensis and Cham­
aecyparis taiwanensis, singly or in combination. They are the most valuable species in 
Taiwan. ~he natural range of cypress is at elevations from 1,500 m. to 2,800 m. generally 
in pure stands. The cypress type occupies 43,000 ha. but only 13,400 ha. is accessible at 
present. Almost all of the area still covered by this type is in virgin stands of mature 
or overmature trees ranging in age from 200 to 2,000. years; 82% of the cypress growing 
stock is in trees 100 cm. DBH or larger. Stands. are well stocked with 200-1,200 cu. m. 
per hectare. Due to the advanced age of the 'stands, the seed supply is frequently not 
satisfactory. Moreover, the low ground cover is of such a nature that seed germimition 
is difficult. Natural reproduction after logging therefore is either generally lacking, or it 
is insufficient. Grass, brush and uncommercial bamboo usually take over the site and 
prevent the natural seedlings from full development. 

The cypress type is the most valuable forest type in Taiwan, but also the slowest 
growing species. The wood is resistant. to termites and rot, and will therefoFe always be 
essential to the forestry economy of Taiwan. Despite its comparatively slow growth, the 
cypress is the most suitable species in Taiwan at elevations above 1,500 m. ·Efforts should 
be exerted to perPetuate it, whether by natural regeneration or planting. 

Due to the fact that cypress does not reach merchantable sizes in less than 80 years, 
the general 40-year liquidation period recommended for the present sawlog stands in 

. Taiwan, should not be followed for this type, but should be extended ~ver a period of 80 
years. The general cutting. practice for the original, overmature stands should be clear­
cutting, following by planting of cypress. Planting should follow immediately after 
logging so as to avoid high weedi'ng costs due to invasion by grass and brush. Where 
the soil is very shallow, especially on south slopes, the cypress may be replaced with 
Pinus armandi, Pinus morrisonicola or Pinus taiwanensis. Where cypress is found below 
the elevation of 2,000 m. it may be advantageously replaced with Cryptomeria japonz'ca, 
Cunninghamia lanceolata or Cunninghamiakonishii. 

(b) Hemlock type-The hemlock type with Tsuga chinensis predominating comprisE.s 
33% of the area and nearly 36% of the conifers on the island. It is found at elevatior:s 
of 2,000 to 3,000 meters, usually associated with fir (Abies kawakamiz') in the higher 
altitudes and with temperate hardwoods in the lower. 

This type of virgin stanctscovers 133,000 ha. of which only 23,300 ha. is accessible. 
~he total growing stock is 31,804,000 cu. m.; 92% of this in sawtimber volume of which 
86% or 25,155,000 cu. m. is in trees of 50 cm. DBH and over. 

The trees are old and large.· The average volume per hectare is 239 cu. m. which 
ranks next to the cypress and fir-spruce types. Because of its high volume per hectare it 
is one of the most important conifer types in the high mountains. The type consists 
of. highly overmature trees, however, and the mortality is far in excess of growth. The 



seed supply is scarce and the low ground cover generally dense. Consequently natural 
:regeneration does not succeed logging. 

Because of its stagnant growth the entire operable area of this type should be 
ha-rvested within the next 40 years. The soils in these elevations aregenetalIy shallow, 
the climate adverse and the growing season short. Since no substitute species has yet 
been found in sufficient quantity for replacement of this type, its regeneration offers the 
most serious problem in Taiwan forestry aild -a challenge to intensified research. 

Concentrated efforts should be made to collect sufficient local seed of suitable species 
for reforestation of this type, and tests with exotic species should be intensified. Among 
local species hemlock and pines (Pinus armandi and Pinus taiwanensis) offer the best 
possibilities on the shallow soils, and Charnaetyparis on the deeper soils up to an elevation 
of 2,800m; 

(c) Fir~8pruce type-This ty~e is found in the highest and most inaccessible mountains, 
generally in elevations above 2,400 m. The major species are Abies kawakpmii and Picea 
. morrisoiJicoia with the former predominating, often in nearly pure stands and usually 
well stocked, wi th an average growing stock volume of 323 cu. m. per ha. The tptal area 
of this type is 61,300 ha. with a volume of 19,793,000 cu. m. 

Although it contains a more than 20% of the total conifer volume, the type at present 
is relatively unimportant due to inaccessibility. It seems unlikely therefore, that this 
timber will contribute materially to the national wood economy for the time being. 

Very little is known about the management possibilities of this type except that the 
old overmature stands seem to reproduce themselves satisfactorily following natural 
mortality and windfall. It would appear, therefore, that a form of shelterwood mana­
gementor clearcutting with seed trees would' assure cheap natural regeneration of the 
type. The asSUrance of .reproduction being a prerequisite to cutting in these elevations, 
where future management must of necessity be of a rather extensive type, silvicultural 
research toward this end should be conducted well in advance of exploitation. Exploitation 
and management,of this type should be planned at an early stage, and a 4Q-year liquida­
tion go~l should be set for the present old stands. 

Cd) Pine type-The natural pine type consists of four native species which appear 
in different elevations, namely: Pinus ai-mandi, Pinus taiwanensis, Pinus rJ~orrisonicola, 
and Pi1!US massoniana in the above order from the highest to the lowest elevations. 

With the exception of stands of Pinus taiwanensi's and Pinus armandi, the pine 
type is- usually poorly stocked with an average volume of 177.8 cu. m. per. hectare, but it 
is the most accessible natural conifer type. The type covers a total area of 23,900.ha. 
with total growing stock of 12,485,000 cu. m. In general the pines develop satisfactorily 
on poor and dry soils and grow naturally on cliffs, ridges and grasslands where other 
species do not grow. Natural seeding is common on the central mountain range, especially 
on the sun facing slopes, and after burns. 

Efforts should be made to take advantage of these characteristics in' extending the 
type so as to make fuller use of the poorer forest soils. These efforts should include 
stand improvement cutting and supplementary planting in understocked stands. 

Pinus armandi is a five-needled pine which grows to large sizes in elevations from 
2,000 m. to 2,700 m. mostly in the northern and central part of the island. To a 

. limited extent it is found in pure stands; most often however it is associated with 
hemlock, cypress and spruce. Pinus armanrJi is a fast. growing timber species which 
reproduces itself fairly well. The. wood is of high quality and it yields high quality 
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