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Human Ecology, Vol. 16, No. 4, 1988 

Three Hundred Years of Taungya: 
A Sustainable System of Forestry in South China' 

Nicholas Menzies2 

Taungya is a system offorest management in which land is cleared andplant- 
ed initially to food crops. Seedlings of desirable tree species are then planted 
on the same plot, leading in time to a harvestable stand of timber. Taungya 
is believed to have been developed by the British in Burma during the 
nineteenth century. Historical research indicates that successional systems 
of forest management which follow the pattern of taungya have been used 
for at least three centuries by ethnic minorities in and by the Han popula- 
tion. The resilience of these systems is associated with economic and social 
factors which have made the cultivation of trees an adaptive strategy of land 
use for the inhabitants of the highlands of southern China. 
KEY WORDS: adaptation; China; forestry; land use; minorities; taungya. 

INTRODUCTION 

Taungya is a system of forest management in which land is cleared and 
planted initially to food crops. Seedlings of a desirable timber species are 
then planted on the same plot of land, either in combination with the food 
crops, or following several years of cultivation.3 After 3-4 years, the tree 
canopy closes, preventing any further agricultural use, and the land is used 
solely for the timber crop until the cycle is repeated following harvest of the 
timber. 

'Field Research in China for this paper was made possible by a grant from the Conservation 
and Research Foundation, New London, Connecticut. 

2Department of Forestry and Resource Management, University of California at Berkeley. 
3The word taungya is derived from the Burmese words taung, a hill, and ya, cultivation. 
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362 Menzies 

TAUNGYA: A DESCRIPTION AND THE OFFICIAL HISTORY 

There are many variations on this basic system, in terms of the tenurial 
arrangements involved, and with respect to the time of planting and the se- 
quence of the agricultural crops planted. Very little research has been car- 
ried out on traditional taungya systems, and it is not yet possible to say 
whether there are significant ecological, economic, or social reasons for these 
differences. However, it is important to note that taungya systems are dis- 
tinct from the much more widely studied swidden or slash-and-burn systems 
found all over the world, including the mountainous terrain of the northern 
boundaries of peninsular Southeast Asia. 

The feature that distinguishes taungya from swidden systems is that, 
in the latter, cultivated land is left fallow after several years of use, and natural 
secondary succession takes place. In taungya systems, a preferred species of 
tree is deliberately planted, so that when the land is no longer used for agricul- 
tural crops, a plantation is established, and the natural composition of the 
forest is significantly altered. It is true that the secondary forest which is 
established during the fallow period of a swidden system is usually different 
in composition from the natural climax vegetation. Swiddeners have also been 
observed to protect some species during the period of cultivation. The es- 
sential difference between swidden and taungya nevertheless still holds. The 
forest which is the result of a taungya system is a plantation of one or more 
deliberately chosen timber species. 

The following extracts from a report on forestry in Burma explain the 
procedures involved in a typical taungya system: 

Felling of existing growth follows [the allocation of plots], households usually join- 
ing forces for this work.... An efficient fire-trace is cleared round the coupe. The 
burning is carried out when the local ranger orders it and is supervised by him. 

...While they are doing the final clearing of debris left by the fire the taungya- 
cutters spread teak seed, provided departmentally, over a few small temporary nurs- 
eries of a square yard or so, situated on well-burnt flat areas. The seed is not co- 
vered. The burning of the last of the rubbish takes 7-10 days, then, in a normal season, 
there had been enough rain for dibbling of rice and maize to be begun. 

...The taungya-cutter clears weeds from the trees while weeding his own food 
crops and they cause him little extra trouble. At the end of the monsoon he reaps 
his crops, receives a cash bonus for the trees according to the percentage survival 
achieved and the responsibility for the plantation is assumed by the forest ranger (All- 
sop, 1949, pp. 7-8). 

Taungya first entered the vocabulary of foresters trained in the Western 
tradition during the nineteenth century. The generally accepted account of 
the origins of this system links it to the attempts of the British Colonial Ad- 
ministration in Burma to establish teak plantations and to stop what was 
seen as the destructive practice of slash-and-burn agriculture. The story is 
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that, in 1856, Sir Dietrich Brandeis, the Chief of the Colonial Forest Service 
in Burma, was presented with a teak plantation which had been established 
in conjunction with interplanted food crops, by U Pan Hle, a Karen from 
the Tonze forests of northern Burma. Inspired by this example, Sir Dietrich 
Brandeis adopted the system with some modifications, and it was subsequently 
widely used to establish forest plantations in other colonies (Blanford, 1958, 
p. 34). It is said to have been introduced to South Africa as early as 1887, 
to Chittagong in 1890, and to parts of Bengal by 1896 (King, 1968, p. 6). 
In 1873, W. Buurmar introduced taungya to Java under the name Tumpang 
Sari, and the system was widely used after 1883 following publication of his 
pamphlet De Djaticultuur (The Cultivation of Teak) describing the success 
of early plantations (Peluso, 1988, pp. 68-69). Teak plantations were estab- 
lished using the taungya system in Thailand at least as early as 1906, and 
the system, now known as the "Forest Village" system is still used today (Cor- 
vanich, 1985, p. 77).4 

Taungya has been seen by many state forestry agencies and by forest 
products companies as a way to establish forest plantations, while ensuring 
that local residents receive some benefits from this use of the land. The rapid 
spread of the system into other countries, and its continued use today indi- 
cates that it is a strategy worth including in planning for reforestation and 
the establishment of plantations, although it is not necessarily a system that 
will resolve all the conflicts between forestry and agriculture. 

This paper will examine the evidence for taungya before the "official" 
discovery of the system in the nineteenth century. Using information about 
the social, economic, and ecological conditions under which earlier systems 
of taungya emerged, some factors should be considered if stable systems of 
forest management under taungya are to be developed. The discussion fo- 
cuses on South China, since the longevity and continuity of imperial China 
have left us written records about tribal peoples in the South which date back 
to the thirteenth century and earlier. Combining these records with observa- 
tions in minotiry areas of southern Hunan Province, a description can be 
given of taungya systems which have been practiced, and still are practiced 
today, by hill farmers related to many of the tribal peoples of Southeast Asia. 

TAUNGYA BEFORE SIR DIETRICH BRANDEIS 

The earliest clear reference to agricultural and silvicultural practices in 
China resembling taungya dates from 1639 when the scholar Xu Guangqi 
published an encyclopedia of agriculture, The Complete Book of Agricul- 

4I am grateful to Nancy Lee Peluso and to Sureerat Lakanivichian for their help in locating 
references to taungya in Indonesia and Thailand. 
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tural Administration (Nong Zheng Quan Shu). The following description of 
the cultivation of Cunninghamia lanceolata (Lamb.) Hook, (Sha Mu), some- 
times, but inaccurately referred to in English as "Chinese Fir," is found in 
the section dealing with trees and forestry: 

In parts of Jiangnan such as Xuan She and Chi Rao, where there are extensive moun- 
tains and rich soil, first plough the land and plant sesame for a year or more. Then 
at the beginning of the second month, when the pneuma (Qi) are most abundant, 
cut fresh sprouts one foot and one or two inches in length. Use a dibble to make 
a hole and plant [the sprout] to half its length. Press the soil down firmly.... Do not 
allow weeds and other vegetation. Weed and hoe every year.... If the mountain is 
suitable for growing crops, then plant millet in the summer and wheat in the winter, 
which can replace weeding and hoeing (Xu Guangqi, 1639, p. 36a). 

The final comment in this thorough treatment of the silviculture of Cun- 
ninghamia encapsulates some of the essential features of a taungya system 
outlined above; food crops were planted as a temporary measure while a plan- 
tation of an important timber species was being established. The technique is said 
to have been practiced in Jiangnan, a geographical term designating any part 
of China south of the Yangtse river, which is hardly surprising since Cun- 
ninghamia is a subtropical conifer found almost exclusively south of the 
Yangtse basin. Cunninghamia is a member of the family Taxodiaceae. It 
grows rapidly during the initial phase of growth, but may live for several 
centuries, a growth pattern it shares with other members of the family such 
as the Californian Redwood (Sequoia sempervirens (D. Don) End), and the 
Giant Sequoia (Sequoiadendron giganteum (Lindl.) Buchholz), but which 
contrasts with many fast growing species which have a rather short life span. 

Due to its resistance to rot and decay, Cunninghamia wood was the 
preferred species in southern China for making coffins and the supporting 
pillars of buildings from very early times. It was first described in the com- 
mentary written in about 300 AD by Guo Pu on the Er Ya dictionary (1937). 
Cunninghamia is still a valuable commercial species grown both in state- 
owned forests, and in privately managed small-scale plantations (for a descrip- 
tion of the natural distribution and the ecology of Cunninghamia, 
see Wu Zhonglun, 1984, pp. 16-18, for a historical account of the 
cultivation of Cunninghamia, see Menzies, 1985, pp. 59-65). It is 
now the most commonly planted species in the mountainous hinter- 
land of southern Hunan, Guizhou, Guangxi, and Fujian provinces (on the 
difficult question of the area of land involved, see the discussion later in this 
paper). The taungya system described here is still used in these areas on land 
contracted by villages to households for management as forested land, but 
very rarely in state-owned forests. 

Local histories written about areas in which Cunninghamia is still grown 
today give scattered details of land use which suggest that the traditional taun- 
gya system may have been well established by the time Xu Guangqi wrote 
his encyclopedia. The editors of these histories usually note that tribal groups 
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specialized in the cultivation of Cunninghamia and the production of tim- 
ber in mountainous terrain with limited potential for agricultural produc- 
tion. The Gazetteer of Jianghug County (Jianghua Xian Zhi, 1870), 
compiled in the year 1601, notes that more than half the population are Miao 
and Yao tribespoeple, and that they practice slash-and-burn agriculture in the 
mountains. Later, the gazetteer notes that the hill farmers cultivate Cunning- 
hamia, which suggests that the slash-and-burn agriculture may well have been 
some form of forest management (Jianghua Xian Zhi, 1870, pp. 8a 
and b). 

It is not always easy to determine just which tribal groups specialized 
in growing Cunninghamia. The local histories were usually written by offi- 
cials who, in accordance with Chinese bureaucratic practice, were from out- 
side the region, often had no more than a sketchy understanding of the 
ethnology of the people under their jurisdiction, and very often did not care 
anyway, seeing all non-Chinese (Han Chinese) peoples as barbarian. A term 
such as "Miao" was used very loosely, and could refer to many unrelated 
groups who happened to live within the boundaries of the county. However, 
it seems clear that the systems of Cunninghamia management identified as 
taungya systems were not confined to the group identified today as the Miao. 
Surveys carried out in China during the 1950's show that at that time, these 
systems were still commonly used among the Miao, the Yao, and the Dong 
minorities (Xiao Peilan, 1953, also see the reports by Shaw, 1914, pp. 57-59; 
Chen Chi-yun, 1939; Pendleton, 1940). 

There are no descriptions in the earliest records of Cunninghamia 
management of how trees were planted, but it does seem that people were 
not simply cutting natural forest and that there were some managed planta- 
tions. The diary of Fan Chengda, an official of the Song dynasty traveling 
in Sichuan, contains this entry for January 18, 1173: 

The tribespeole do not practice much agriculture. Most of them make a living by 
planting Cunninghamia. Cunninghamia is something that grows easily so it may be 
harvested with little danger of exhausting [the supply] (Can Luan Lu, 1936). 

Three centuries later, in 1487, a description of the political and economic 
structure of Guizhou was published by He Qiaoxin, who had been sent to 
Bo Zhou (known today as Zun Yi) to deal with a legal dispute. His "Report 
Following an Enquiry into the Affairs of Bo Zhou" (Kan Chu Bo Zhou Shi 
Qing Shu) gives information about the trade in Cunninghamia timber which 
was already an important source of income for the Miao chieftains in the 
area. A description of the wealth of one of the clan chieftains, Yang Ai, con- 
cludes a list of his posessions with the following "renewable resources": 

...sixty thousand bushels of grain, more than five hundred horses, more than three 
thousand head of cattle, hunting preserves, tea plantations, lacquer orchards, moun- 
tainsides of Cunninghamia, and countless pigs, sheep and so on (He Qiaoxin, 1935, 
p. 75). 
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We may assume that Yang Ai's "mountainsides of Cunninghamia" were plan- 
tations, not natural forest, since it is rare to find Cunninghamia occurring 
naturally in pure stands (Zhongguo Kexueyuan Linturang Yanjiu Suo, 1980, 
pp. 1-2). 

The earliest account found so far which specifically describes a taun- 
gya system being used by the Miao to establish plantations of Cunningha- 
mia is found in the Account of Southern Quian (Guizhou), (Qian Nan Zhi 
Lue), a geographical treatise by Ai Bida.s The materials in this work were 
assembled from earlier works, some of which are now lost, and are classi- 
fied by administrative district, with notes on the history, economy, and popu- 
lations of each district. The Prefecture of Liping was renowned for the quality 
of its timber. 

The mountains are mostly covered by soil and are appropriate for plantations of Cun- 
ninghamia. The natives, i.e., the Miao, say that the land designated for planting Cun- 
ninghamia must first be prepared by planting wheat and maize for two years in order 
to loosen the soil and to facilitate planting [the trees]. When they are fifteen or six- 
teen years old, the Cunninghamia begin to bear seed. They select [the cones] which 
are among the highest branches and take the seeds since these are the best. Those 
which have split open and fallen to the ground are rejected. They also select the trees 
in order to improve [the species]. When spring comes, they manure the soil, then 
cover it with leaves. When they are dry, they set fire to them and then they sow the 
seed on the soil. They cover them with Cunninghamia branches to thicken the pneu- 
ma and aid germination.... After two or three years the trees already form a forest, 
and after twenty years, they are ready to be harvested (Qian Nan Zhi Lue, 1749, pp. 
8b-9a, English translation adapted from the French translation in Lombard-Salmon, 
1972, p. 127). 

In the system of forest management described in this passage, the food 
crops were not planted at the same time as the trees, but the essential fea- 
tures of taungya are present. That is, trees are planted on the same plot of 
land as crops after burning, and the final composition of the forest is a stand 
composed predominantly of a preferred timber species. Research on soils 
in swidden systems indicates that burning the vegetation releases a flush of 
calcium, potassium, and magnesium, while most of the nitrogen is volati- 
lized (Nye and Greenland, 1964; Zinke, Sanga Sabhasri, and Kunstadter, 
1970). Covering the soil with branches would aid germination by reducing 
insulation and conserving soil moisture. 

A more complex version of the taungya system is found today in South 
China in many of the places already mentioned. Instead of planting food 
crops for 1 or 2 years, systems were designed which applied the principle 
which would now be called ecological succession. Crops with differing toler- 
ance to shade were interplanted to suit the changing level of light as the tree 
canopy gradually closed overhead. Annual crops were followed in the un- 

'Xy Guangqi's Complete Bok of Agricultural Administration is a century older, but does 
not specifically associate taungya with the Miao or any other ethnic group. 
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derstory by perennial cash crops extending the period the hill farmers could 
earn some income while waiting for the mature timber to be harvested. The 
most commonly used perennials were, and still are, Tung Oil (Tong You),6 

and Tea Oil (Cha You; Camellia oleosa). It is not yet possible to say when 
these systems were first used, but land tenure contracts from the late eight- 
eenth century tell us that they were used by Han settlers in the highlands 
of Fujian Province at that time. A contract dated 1780, for example, includes 
a section which reads: 

...rental for the land, in addition to [the labor in] clearing the land, and planting 
out and maintaining Cunninghamia, Pines, Tea [oil], and Tung [oil], shall take the 
form of an agreement between the three parties that on such a day as the Cunningha- 
mia shall be deemed to have grown to maturity, it shall be divided equally between 
the landowner and the tenant, the landlord taking five parts and the tenant taking 
five parts.... (in Morita, 1976, p. 601).7 

Although the story of the origins of these taungya systems is murky 
and tangled, it is easier to show that they lasted for several centuries since 
Western naturalists who visited China during the century following the Opi- 
um Wars of 1843 were all impressed by what seemed to them to be the only 
evidence in China of forest management and afforestation. There are many 
accounts from this period which stress the important role of indigenous groups 
in establishing plantations of Cunninghamia (Parsons, 1902, p. 730; Rosen- 
bluth, 1912, p. 642; Shaw, 1914, pp. 57-59; Fenzel, 1929, p. 92; Pendleton, 
1940, p. 475). Both Fenzel and Pendleton also note that introduced crops 
such as sweet potatos and cassava had been inserted into the traditional in- 
tercropping systems. 

The resilience of these traditional taungya systems is further demon- 
strated by their survival through the more recent upheavals of the Chinese 
revolution and of the Cultural Revolution, with their attendant changes in 
land ownership and modes of production. During the Spring of 1985, plan- 
tations of Cunninghamia were still being grown in the southern Hunan 
Province according to traditional methods. 

After clearing and burning a plot of approximately half a hectare in 
size, households planted 100-120 stems of Cunninghamia per mou (1800 stems 
per hectare). The understory consisted initially of annual crops, including 
maize, followed in the following years by tolerant perennials, mainly Tung 
oil. The crop was harvested after 20 years. Data from experimental plots 
indicate that at this age, Cunninghamia reaches a height of 17 meters, with 
a diameter at breast height of 17 cm, and an average volume of 0.219 m3 
per tree. This would give a potential yield at harvest of 187 m3 for one-half 

6There are two species used for Tung Oil: Aleuritesfordii Hemsl., the "three-year Tung," and 
Aleurites montana Wils., the "thousand-year Tung." Both are used in successional plantings 
with Cunninghamia. 

7The third party referred to would have been a witness to the agreement. 
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hectare plot (Wu Zhonglun, 1984, pp. 141-150). Unfortunately, it has not 
been possible to estimate the income a family would derive from such a sys- 
tem. The timber markets in China were in the midst of the transition from 
strict state control to a market driven by the forces of supply and demand, 
and I could not obtain the prices paid for Cunninghamia timber. Nor was 
it possible to get a reliable indication of the number of plots under the con- 
trol of the average household. 

In Jianghua County, both the Yao and the Han were growing timber, 
although it was possible to distinguish plots cultivated by the Yao from plots 
cultivated by the Han; both groups harvest the trees at about 30 years. The 
Yao leave some standards through a second rotation to obtain large sawtim- 
ber for home-building. The Han, however, use a framework of poles in build- 
ing, and do not require sawtimbers, so that their plots are clearcut at the 
end of every rotation. 

CREATING SUSTAINABLE TAUNGYA SYSTEMS 

There is not enough documentary evidence available to reconstruct the 
specific conditions under which the taungya systems of southern China were 
introduced and became common practice. However, this may be an advan- 
tage in attempting to identify some generally applicable factors which ap- 
pear to give these systems their resilience. If these factors have a general 
validity, then they should be kept in mind today by any organization plan- 
ning to use taungya in reforestation projects, or in the planning of develop- 
ment in montane areas. 

The history of the origins and the migrations of the Miao and other 
tribal peoples of south China is closely linked to the southward expansion 
of the Han Chinese. Any reconstruction of this history must rely closely on 
Chinese written sources, but since the written texts are all written from the Han 
perspective it is difficult to get an objective view of the forces at work (for a 
recent attempt to piece together the history of the Miao, see Ruey, 1962; for a 
detailed study of the Han penetration into Guizhou, and the dynamics of 
both resistance and assimilation among the indigenous population, see 
Lombard-Salmon, 1972). 

The details of the Han expansion into southern China may be unclear, 
but there is no doubt that from about the fourteenth century until the late 
seventeenth century, the indigenous populations of this area were slowly 
forced out of the most fertile, easily cultivated lands in the lowlands and 
valley bottoms. The steep, wooded slopes of the highlands offered a safe 
refuge, while presenting ecological conditions unsuited to lowland agricul- 
tural systems. 
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Forestry is by no means the only adaptive response to the challenge 
of utilizing montane land with steep slopes. The irrigated terraced rice agricul- 
ture found in other parts of Southeast Asia shows that under the prevailing 
conditions in areas such as the Philippines, Java, or Bali, the investment of 
capital and labor required to build the terraces was offset by the benefits 
to be gained from rice production. In the case of the region of south China 
under consideration here, there were other factors at work which made the 
cultivation of timber a rational strategy. 

The center of economic activity and of population shifted during the 
medieval period from north China to south China. By the twelfth century, 
cities of the Yangtse Basin such as Suzhou and Hangzhou were major indus- 
trial centers producing silks and other textiles for a growing domestic and 
international market. This expansion continued steadily, boosted by the in- 
troduction of New World crops such as maize and sweet potatoes during 
the sixteenth century, and by new activities such as the opening up of the 
mineral resources of the southwest. 

The development of south China contributed to the pressures which 
forced the Miao, Yao, and other indigenous peoples to retreat into remote 
mountain areas. At the same time, the transformation of the lowlands offered 
new opportunities which were instrumental in orienting the hill farmers to 
the production of timber rather than to undertake the enormous investment 
required for irrigated agriculture. The growing cities needed timber, and the 
highlands were in a position to supply the product. A recent dicovery in Hu- 
nan province provides evidence that the Miao themselves associate the be- 
ginning of tree cultivation with their migrations into the highlands. In the 
course of a forest survey, a team of foresters discovered a grove of 40 Cun- 
ninghamia in a Miao village in Chengbu County (Wen Hui Bao, 1987). There 
were some dead trees within the grove, and by counting the rings on one 
of the stumps, comparable in diameter to the living trees, researchers con- 
cluded that the grove was well over 1000 years old. The Miao villagers said 
that, according to legend, the trees were planted by their ancestors when they 
first settled in the region after moving from the lowlands (Cao Tieru, per- 
sonal communication). 

All sources concur that there were high profits to be made from the 
timber trade, and the picture seems to have remained the same over a period 
of some 400 years. According to He Qiaoxin, the fifteenth-century clan chief- 
tains of Guizhou often raised needed revenue by cutting timber for sale in 
the cities of the Yangtse Basin (He Qiaoxin, 1935, pp. 34, 35). Profit mar- 
gins reported in the local histories vary by location and by the time of com- 
pilation, but even the lowest margin reported is double the initial investment 
(in Jianghua County, Hunan; Jianghua Xian Zhi, 1870, p. 8b). It is difficult 
to identify the date for which the profit margin is valid since this informa- 
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tion is found in the 1871 reprint of the 1769 edition, which is itself an update 
of the 1601 edition. The highest margin seems to be ten times the original 
investment in Guzhou, Guizhou Province, in the mid-nineteenth century 
(Guzhou Ting Zhi, no date, p. 18a). A helpful comparison of the value of 
timber as compared to other alternative cash crops is found in the Gazetteer 
of Kaihua County (Zhejiang Province). In 1636, the return on the initial in- 
vestment from timber was said to be more than five times that of ginger, 
lacquer, or charcoal (Kaihua Xian Zhi, 1636, p. 5b).8 

The mere existence of a market for timber is not usually sufficient to 
stimulate the growth of a forestry industry. In the case of south China, two 
further important factors came into play. The first was simply that there was 
an ideal timber species available to fill the needs of both the hill farmers and 
of the end users. Cunninghamia grows rapidly (harvest after rotations of 
20-30 years is normal); it is light but durable and decay resistant. The earli- 
est report of a large-scale plantation of Cunninghamia dates back to the year 
843 AD (Menzies, 1985, p. 63), so there were no serious silvicultural problems 
to be resolved in establishing plantations in the mountains. It is a stump- 
sprouting species and is easily regenerated by coppicing, by selecting vigorous 
sprouts then cutting them and planting them out, or from seed. The role 
of teak in the Burmese taungya systems of the nineteenth century is very simi- 
lar, in that it too was a commercially valuable species, presenting few tech- 
nical problems in establishing plantations. 

The second important factor was the availability of easy transporta- 
tion to the markets. The difficult topography of southern Hunan, Guizhou, 
Guangxi, and Fujian provinces presented serious problems to agriculture, 
but paradoxically the terrain was ideal for the transportation by river of a 
bulky product like timber. Most of the river systems in this area flow into 
the Yangtse, offering cheap and reliable routes to major timber markets such 
as Suzhou, Nanjing, and later to Shanghai. The impressive profit margins 
on timber were obviously dependent on cheap transport, and it is quite like- 
ly that the development of Cunninghamia plantations would have been sig- 
nificantly restricted if it were not for the essentially cost-free river transport 
system. The same observation can be made for other regions or countries. 
In Sumatra, tree crops such as benzoin, and perennials such as pepper and 
coffee were added to traditional swidden systems, apparently in response to 
market demands. It is interesting to note that these crops first appeared near 
the coast, where transport by sea was easy and cheap (Pelzer, 1978, pp. 
274-280). 

8Such figures should of course be treated with caution since there is no explanation of the 
basis for these comparisons. Nevertheless, it is clear that timber was perceived to yield the 
highest revenue from these lands. 
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A final factor to consider is the role played by land tenure. In the 
"modern" systems of taungya as practiced under British rule in Burma, and 
as practiced today in Thailand, the land on which the plantation is to be es- 
tablished belongs to the State, or to a corporate landholder. Villagers are 
granted the right to till plots of land on the condition that they plant and 
care for the trees for the first few years of the rotation. All revenue from 
the timber accrues to the landowner. The situation in the "traditional" sys- 
tems of south China seems to have varied. It is common to read of "moun- 
tain lords" (Shan Zhu) who owned the land which was worked by tenants. 
In some cases, social stratification within the minority tribes determined tenu- 
rial arrangements, with a distinct landowning class earning the revenue from 
land worked by a tenant class. This was apparently still the case during the 
1930's among the Dong of southern Hunan (Chen Zhi, personal communi- 
cation). On the other hand, tenancy contracts from Fujian Province show 
that the revenue from harvested timber was divided between the tenant and 
the mountain lord (Morita, 1976). Since the founding of the People's Republic 
of China in 1949, tenancy has varied from private ownership, to coopera- 
tive systems, to complete collectivization of property, to the present system 
of tenure by contract with the state. There have been fluctuations in the 
volume of timber produced due to these variations in policy, but it is signifi- 
cant that the system of forest management remained the same. 

This study has focused on situations where natural upland forest was 
converted to sustainable successional agroforestry systems closely related to 
what has come to be called taungya. It must be recognized, though, that in 
many parts of south China, the more familiar pattern of upland deforesta- 
tion followed by soil loss and downstream flooding took place. Studies of 
the development of the south from the sixteenth to the nineteenth centuries 
all record accounts in the local histories and in official memorials of damage 
being caused to lowland agriculture by land clearance in the highlands (Chen, 
1983; He and Wen, 1982; Morita, 1976; Osborne, 1985; Rawski, 1982). Much 
work still needs to be done in identifying what exactly were the conditions 
that distinguished the two phenomena, but both ecological and social fac- 
tors seem to have played a role. 

The decision to plant timber rather than grain was a rational one given 
the mountainous topography of southern Hunan, Guizhou, and other areas 
where taungya was practiced. Timber was exchanged for grain in the popu- 
lation centers downstream. Where trees were planted it was not necessary 
to make a major investment in building terraces. The situation changed with 
the introduction of New World crops such as maize and the sweet potato, 
annual crops which did not require terracing, and so left the land more vul- 
nerable to erosion. The migrants who settled in the highlands from the late 
seventeenth to mid-eighteenth centuries initially cleared land to plant these 
new subsistence crops (Chen, 1983; Ho, 1955). In time, some of them began 
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to plant perennial cash crops such as bamboo (used for paper) and even tim- 
ber trees, but the initial effect of their activities was to cause erosion and 
soil loss (Osborne, 1985, notes that maize was considered at the time to be 
the main cause of erosion, and its cultivation was banned in the lower Yang- 
zi area). 

Where the reported ecological impacts seem to have been most severe, 
the social context in which clearance took place appears to have been differ- 
ent from that outlined above. Settlers, often referred to in the literature as 
the "Shed People" (Peng Min), were moving onto land which was believed 
to be under some form of ownership, even though it was not cultivated. Con- 
flicts broke out when long-term residents were no longer able to gather fuel 
wood and forest products because of the presence of the migrants (Osborne, 
1985). These disputes sometimes escalated to violence, and the interior high- 
lands have retained a reputation for social conflict and violence to the present 
day (Polachek, 1983). The "Shed People" touched off conflict by their move 
into the mountains. In contrast, the aboriginal groups had settled in the moun- 
tains and devised a strategy for land use which provided for their subsis- 
tence needs while simultaneously articulating their relations with the dominant 
cultural and economic structures in the population centers downstream. The 
security needed for the establishment of a long-term investment such as tim- 
ber trees was not present for the later migrants as it was for the indigenous 
population. 

The distinction between the ecologically destructive process of high- 
land clearance, and the apparently sustainable taungya systems described here, 
is very similar to the distinction Grandstaff (1980) has drawn between an 
ecologically sound "integral" swidden, and "pioneer" swidden. This typolo- 
gy is itself derived from Conklin's (1957) terminology. Grandstaff (1980) 
suggests that pioneer swiddeners do not share the cultural attachment to swid- 
dening reflected in the beliefs of integral swiddeners, that their farming prac- 
tices are less sustainable, and that they move their villages whenever soil 
fertility has dropped below a certain threshold. He considers land rights (and 
thus security) to be a key to the viability of traditional swidden systems. He 
therefore proposes that adjustments in land tenure should be made, though 
he also notes that a variety of categories of tenure may have to be developed 
to meet the diverse conditions under which swidden is practiced. 

The evidence presented here would indicate that the stability of the tradi- 
tional taungya system is not dependent on ownership of the land itself, but 
may be related to the degree of security given to the tenant. The tenancy 
contracts referred to are expressed in terms of the tenants' obligations dur- 
ing one rotation, not just during the first few years of the plantation. The 
systems observed in Jianghua were planned as a sustainable yield system. 
Each family managed several plots planted in different years. After the tim- 
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ber had been harvested, the plots were burned, replanted with agricultural 
crops, and the taungya cycle began again. Timber production represents a 
continuing source of revenue. There is no suggestion that when one area has 
been successfully replanted, the community would be expected to move to 
another location as was the case with the Forest Industry Project in Thailand 
reported by Kunstadter (Kunstadter, Chapman, and Sabhasri, 1978, pp. 
296-298). 

Clearly, though, one constraint on the system must be population den- 
sity, or more accurately, the amount of land available to each household.9 
If one rotation of timber takes approximately 20 years, and the timber is 
to be a major cash crop, it will require considerably more land to support 
one household than in agriculture. Furthermore, I have suggested that one 
reason that timber was planted was because of the cost in labor of convert- 
ing hilly land to terraces. It might be expected then, that changes in labor 
availability, combined perhaps with changes in markets for timber, might 
shift the calculus of land use, and that a point could be reached where there 
would be a corresponding shift in land use toward agricultural crops. 

Finally, some brief comments are in order on how this discussion fits 
into the context of forestry in China today. The taungya systems described 
here are still practiced, mainly by ethnic minorities in the south. It is interest- 
ing to note that although state forests do not use taungya systems, in Yun- 
nan province, it is being promoted by the provincial Bureau of Forestry as 
a way to rehabilitate imperata grasslands. Households who contract to clear 
the grassland and plant Cunninghamia are being granted ownership of the 
trees and to all revenues at the time of harvest (Yunnan Provincial Bureau 
of Forestry, personal communication). 

It is dangerous to make any estimates of the area of forest in China, 
and even more dangerous to attempt an estimate of how much land is under 
any one system of management. Recent studies of environmental questions 
in China have underlined the often contradictory nature of the available statis- 
tics (Ross, 1980; Smil, 1984). The problem is compounded by the fact that 
most of the statistics deal with state-owned forests, or land afforested under 
government programs. The systems called taungya are usually on a small 
scale, and managed by households so they are unlikely to be counted in offi- 
cial estimates of forested land. Following is an indication of their impor- 
tance at a local level, based on a brief visit to Jianghua County, Hunan 
province, in 1985. In the valley in which the county seat of Jianghua is lo- 

9The distinction is necessary, because the system could be disrupted where land is taken out 
of the system by interventions such as the introduction of state farms, without necessarily 
significantly increasing the total population. 
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cated, approximately 25%0o of the land was in permanent agriculture, mostly 
along the valley bottom. The remaining land was a patchwork of agricultur- 
al land and Cunninghamia, with trees occupying about 7007o of the land, a 
pattern associated in this area with the traditional taungya system. A thorough 
survey of land use in these mountainous areas would be needed to determine 
the role the system plays in the rural economy. 

CONCLUSION 

Systems of forest management which closely resemble taungya existed 
among minority tribes in south China several centuries before the British Fore- 
stry Administration in burma is said to have introduced the system. Their 
stability is related to a combination of ecological, social, and economic fac- 
tors which made forest plantations a rational form of land management for 
these indigenous peoples, who were being foreced into the highlands by the 
expansion of the Han Chinese into the lowlands. These factors were a high 
demand for timber as industrialized cities developed, the ready availability 
of a suitable timber species of high value with no serious technical problems 
limiting its use in plantations, and easy access to markets. Whatever the form 
of land tenure, the traditional taungya systems were designed to ensure con- 
tinuous, sustained yields, rather than being conceived of simply as a tech- 
nique to ensure reforestation of a limited area. That taungya does offer a 
route to achieve continuous, sustained yields, can be seen in the persistence 
of these systems through changing social and political conditions. 
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