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foliage is within reach, it is a common dry..season sight to see buffalo or 
cattle virtually mobbing certain trees. When grazing is more controlled or 
where leaves are out of reach, humans harvest the leaves and feed them 
to livestock. The volume of such usage is probably quite significant, and 
its usefulness in livestock production may exceed its nutritional content 
per see Farmers in Srisaket indicate that at critical times tree leaves are 
mixed with old straw to make the straw more palatable to buffalo. 

The leaves of three principal species are used widely as livestock feed 
in the areas visited: khoi (Strebluus asper), du (Pterocarpus macrocarpus), and 
chamcha (rain tree). Bamboo leaves and Leucaena were also mentioned, 
and in one area livestock seemed to like the young leaves of a recently 
introduced species (Acacia auriculiformis). Maduea leaves (Ficus sp.) were 
also used as buffalo feed near Roi Et. 

Fuelwood and Property Aspects of Tree Products 

Depending on the seasons and local rules (and seemingly connected to 
the four stages of transition), paddy fields and their contents are subject to 
both private and public property rights. In many areas except the stage 
four sites in Srisaket, paddy fields not under cropping are open to grazing 
and other forms of communal use. Although good lumber is probably always 
private property, access to fuelwood, small branches, and tree leaves seems 
to vary from area to area, depending on scarcity and value. Planted trees 
also may be different from naturally occurring trees. In an area near Khon 
Kaen, for example, people from the market regularly come to cut the leaves 
from big, naturally occurring Dipterocarpus tuberculatus in private paddy 
fields. These leaves are used to wrap food and have commercial value. Field 
owners do not interfere in any way with this harvesting, nor do they receive 
any compensation from it. In Srisaket sites, however, even the leaves are 
private property. Livestock are not allowed to forage on other people's land. 

At all sites visited, fuelwood is taken from any species of local trees. 
For charcoal there are certain preferred woods such as Irvingia malayana. 
In areas like the Roi Et site anyone may cut off or even saw off dead 
branches from a privately owned tree at any time without permission, 
including branches three or four inches in diameter. Small branches are 
considered worthless, even for fuelwood. If an entire snag (dead tree) 
disappears, however, it is considered theft. Near Khon Kaen, leaves and 
loose dead branches may be taken by anyone, but permission is needed to 
cut off dead branches of any appreciable size. At the Srisaket site, private 
property is the rule. Few dead branches are available at Srisaket because 
trees are pruned for uses such as bean poles and fuelwood. Much fuelwood 
is taken from the Roi Et site by people from another village where trees 
are more scarce. Local fuelwood supplies are insufficient at the Khon Kaen 
and Srisaket sites, where costly trips are made to distant forest areas for 
additional fuelwood. 

The issue of whether any trees are planted specifically for fuelwood was 
explored at a number of sites. No trees were planted (without outside 
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initiative) solely for fuelwood, but in several instances in Srisaket and Khon 
Kaen this was clearly one of the intended uses. These trees tend to be 
fairly fast..growing species. Fuelwood usage allows for a wide range of species 
substitution so trees are planted for values in addition to their fuelwood 
value. It is possible, however, that if a species were sufficiently productive 
for fuelwood only, it might find favor in fuel..scarce locations. 

Trees as Habitats 

Trees in paddy fields provide habitats or partial habitats for a variety of 
wildlife, both useful and pest species. According to farmers, insects living 
in trees are not harmful to rice. The eggs of red ants in trees are edible, 
and some of the small reptiles that live in trees are also eaten. In certain 
areas roots of paddy trees are partial habitats for rats that harm rice, but 
the rats are caught and eaten and may be important sources of protein at 
specific times of the year. Perhaps the most widespread populations in trees, 
however, are birds. Many species of birds are hunted and eaten. Many of 
these wildlife products also are acquired for sale. Birds in Srisaket are 
hunted mostly by specialists who go out at night with large nets to catch 
the birds whUe they are roosting. In some areas birds are also serious pests 
in rice paddies. 

Major Lumber 
The vast majority of good lumber trees in paddy fields are naturally 

occurring, not planted. Lumber usage of trees seems in all cases strictly a 
matter of private property. Despite the obvious perceived value of trees for 
lumber, however, virtually no trees are being planted solely for that purpose. 
For example, one farmer near Khon Kaen said, "If anyone were to give us 
trees to plant, we would choose fruit trees, not lumber trees." Apparently 
the high value of trees for lumber is counterbalanced by the long wait 
before harvesting the lumber. 

Small Timber 
Trees may be planted to provide materials, tools, and utensils, especially 

in stages three and four. Bamboo is an ideal tree for such purposes. Thorny 
bamboo makes excellent fencing and protection for water holes. Split bamboo 
has a variety of uses, is durable, and is easier to work with than wood. 
Sadao (At,adirachta indica) is fast growing, can be used for posts and poles, 
and has edible leaves and flowers. Ton sio (Phyllanthus polythyllus) is a 
multipurpose shrub/tree that farmers near Srisaket claim they first domes.. 
ticated about twenty years ago, but it is now planted widely in several other 
provinces as well. Its roots help hold crumbly dikes in place, and its sparse 
foliage means it can be planted fairly densely without excessively shading 
the rice. The ton sio is apparently both drought and flood tolerant. Its 
branches are used for bean poles, fences, and fuelwood. According to one 
woman near Roi Et, its trunk and larger branches can even be used to 
make charcoal. 
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Small branches and leaves from many trees have different uses as materials, 
tools, and utensils. Some trees (e.g., lontar palm) are used for smaller items 
such as baskets, container frames and bases, and roofing leaves. Furniture 
is made from branches of several other trees. Dipterocarpus tuberculatus 
leaves are used for wrapping, walls, and roofing. Small branches from 
Strebuluus asper can be used for trellises, poles, and basket bases. 

Other Tree Products 

Valuable tree products most susceptible to theft are preferentially grown 
in house plots. When the small house plots are full, however, trees such 
as mango, tamarind, guava, and papaya may be planted in paddy field areas. 
Other valuable trees planted in paddies include kapok and mulberry. Another 
tree product of some value is red lac, a shellac product produced by insects 
on the rain tree (Samanea samans). There are likely to be many other 
products from trees in paddy fields. Sap from dipterocarps, for example, is 
valuable for such things as torches and fire starters. Beeswax, honey, and 
decorative flowers are also valuable tree products cited by farmers. 

Litterfall 

Leaves and twigs falling from trees into rice paddies may have important 
relationships with rice field ecology. Trees may act as "nutrient pumps," 
their roots tapping nutrient sources below the level reached by the roots 
of rice and other crops. The effect of litterfall on rice growth and farmers' 
perception of this effect is important but could not be investigated adequately 
during this RRA. There is reason to believe, however, that at least some 
farmers observe or suspect a positive relationship between litterfall and rice 
growth. This may be due to mineral nutrient availability, moisture retention, 
soil structure, or a combination of these and other factors. The topic 
deserves further research and is a key question affecting future paddy field 
development in the Northeast. In the stage one fields visited in Roi Et, 
litterfall was so heavy that leaves had to be raked into piles and burned. 
Farmers stated that rice grew better where ashes remained from the burning,
 
but they also regarded the raking and burning as a bother.
 

Trees and Paddy Dikes 

In many areas of the Northeast, soils have a low clay content and weak 
structure, so dikes are very crumbly and quite difficult to keep in shape. 
Ton sio is planted extensively on dikes primarily because its dense root 
structure helps hold the dikes. It can be planted at close spacing to 
accomplish this purpose because its sparse foliage does not overshade the 
rice. It has the added advantage of providing fuelwood and a variety of 
other uses. In very sandy areas ket (Pandanus sp.) was observed planted at 
close spacing on dikes. The plant is quite short and seems to cause even 
less shading than ton sio, but it is apparently not nearly as useful for other 
purposes besides holding the dikes in shape. On an earlier RRA, farmers 
also mentioned bamboo for this purpose. Its rapid growth, thick foliage, 
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and extensive root system, however, make the bamboo more suitable for 
use on field area boundaries than on dikes within the fields themselves. 

Trees and Straw Stacks 

In many areas around the Northeast, rice straw is placed in trees after 
threshing if it is to be stored in the field rather than taken home. Storing 
the straw in trees saves both labor and wood that would be used to build 
a raised platform or a fence around a mound or threshing floor. This 
practice is particularly helpful when communal grazing is allowed, as any 
straw to be saved must be removed from the reach of livestock. 

PADDY FIELDS AS MULTIRESOURCE SYSTEMS 

This RRA found that trees are "at home" in the biophysical (but human 
managed) environment of Northeastern Thailand rice paddy fields. Not all 
of their biophysical relationships with other things (e.g., rice, small fauna, 
livestock) in this environment are well understood, and some certainly 
deserve further study by other means. The RRA found sufficient indication 
of specific relationships, however, that it is possible to be fairly certain "that 
trees are indeed important to the maintenance and overall production of 
the paddy field area (Le., not just rice), and perhaps especially important 
to particular components such as livestock. There are likely to be many 
important ecological linkages among components. In terms of the effects 
of trees on soil fertility, for example, litterfall may be important, but livestock 
are also important in converting tree leaves, straw, and rice stubble to 
manure. 

The biophysical relationships among soils and nutrients, trees, livestock, 
and rice should be studied to include relationships between litterfall, varying 
degrees of shade, and rice vegetative growth and grain production. Further 
exploratory study should also be done on the possible relationships between 
trees, crops, and soil moisture at various times of the year, grasses in relation 
to animal consumption during the times rice is not growing in the fields, 
and the relationship between trees and paddy field type (upper and lower 
paddies). 

Although trees may be the most conspicuous resource· other than crops 
in Northeastern paddy fields, many other important resources have not 
been studied. Grasses on dikes are a very important source of livestock 
fodder in the wet season. After the water recedes from the paddies, the 
natural grasses that emerge are also important to livestock. Many sources 
of protein important to human consumption come from wildlife in paddy 
fields. Crabs, frogs, and snails live in the fields and are hunted all year 
round, even when they retreat below ground and into dikes during the 
dry season. Fish, eels, and shellfish are also important foods. "Pools" are 
often created or fishponds built at the lower end of fields, even at the 
expense of some rice cultivation, to increase fish availability. Rats and insects 
are also eaten. 
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The RRA also found that trees in paddies are of high perceived value 
to Northeasterners for a variety of human purposes: shade, fuel, food, and 
other uses. It was found that people make sacrifices in terms of land, rice 
production, and labor in order to maintain and plant trees in paddy areas. 
It is likely that people will continue to promote trees in paddy areas and 
in some situations increase their density. These findings make study of the 
biophysical interrelationships even more important, to .enable farmers to 
receive as complete information as possible on which to base decisions about 
trees in their fields. 

.The RRA also produced some fairly specific findings useful to organizations 
with action and extension activities. First, the ton sio example and other 
fuelwood usage of trees in paddy areas where fuelwood is scarce suggest 
that some villagers may be interested in experimenting with fast ...growing 
trees for fuelwood planted on privately owned paddy dikes. If such trees 
were also suitable for holding the dikes together in areas where soil is 
crumbly, it would further increase their attractiveness. If livestock find them 
edible, however, it will be more difficult to protect young trees in many 
areas. In Srisaket this is solved by no communal grazing, which has its 
costs in human time and labor. Perhaps a technological solution could be 
found (physical protection by inexpensive devices, for example). If not, an 
area. already about to move from communal grazing to private grazing would 
offer the best chance for a social... organizational solution such as has occurred 
in the Srisaket sites. In any case, paddy access, alternative uses of dikes, 
and costs (especially labor in establishing the trees) are likely to be the key 
constraints. The Royal Forest Department is now experimenting with fast... 
growing species on paddy dikes (using Eucalyptus camaldulensis), and the 
results of their trials should be examined closely. 

In areas where nearby forests are gone and important forest resources 
are no longer available to villagers, trees in paddies could help meet particular 
needs. Farmers are conducting tests themselves to see what forest species 
can be grown on paddy dikes. They could benefit from advice on species 
selection and other techniques. It also may be possible that agricultural 
crops (e.g., cashew) that provide a wood by...product in addition to their 
agricultural production would find favor in such situations. 

For livestock development, the major finding at this stage of research is 
the importance of tree leaves for livestock diets at key times in the year. 
The specific nutritional roles need to be better understood. If these are 
limiting factors, it may be possible to increase livestock production through 
the promotion of tree leaves as a part of dietary needs. It might also be 
worthwhile to compare livestock diet and health under communal grazing 
and privately managed conditions. Shrub forms of palatable and nutritious 
species such as Leucaena may have potential where livestock feed is an 
important factor. 

Tree products are a significant factor for human nutrition and health in 
the Northeast, and they are one of the main reasons trees are protected 
and planted. The implication is that the use of tree products and the 
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management of trees could become one focus of extension activities designed 
to improve human nutrition. 

Perhaps the most important conclusion of this study is that paddy field 
areas in Northeast Thailand are not just "rice paddies" but ac~ally contain 
many important interrelated resources upon which humans depend. The 
promotion of agricultural changes, especially those involving rice, should 
examine the effects of such changes on trees in paddies and indeed on all 
the other major components of these multiresource systems. Effectiveness 
of extension agents will be increased when they can point out beneficial 
or neutral effects to farmers. Where conflicting effects occur, the farmer 
and the extension agency can use this information to decide whether the 
intended change is worthwhile. It is most unlikely, however, that these 
multiresource systems can be best improved until all their major components 
are studied in interrelationship. The above RRA findings indicate there are 
potentials in these interrelationships, not just drawbacks to separate com'" 
ponent designs. For Northeast Thailand, and for every other agricultural 
area of the world with similarly diversified farms, there should presently 
be no higher research priority. 
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APPENDIX:
 
AN EXAMPLE OF PROBING· (SRISAKET AREA)
 

Q. Do buffalo eat leaves from any of these trees? 
A. Oh yes-they eat several kinds. 
Q. What kinds? 
A.	 Khoi, du, chamcha. 
Q. Any others? 
A. (Discussion among interviewees-these three are the main ones) . . · · But they 

only eat fresh leaves, not dry ones. 
Q.	 How do they get the leaves? (Interview team observed few, if any, branches in 

the areas within reach of buffalo.) 
A. We cut the leaves and give them to the buffalo. 
Q. When do you do that? 
A. Anytime. Now if you want. 

•A technique used during semi..structured interviewing in rapid rural appraisal. 
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Q.	 But when do you normally do it? 
A.	 Around the sixth (lunar) month. We have less straw then and the straw is old, 

tough to chew-their gums get sore so you have to mix the leaves with the 
straw or they won't get enough to eat. 

Q. Any other principal times? 
A.	 During the transplanting-we're all out in the fields and the grass on the dikes 

hasn't come up enough to cut yet . . . 
Q. Is that when you prune the trees? (They had mentioned earlier that they pruned 

them.) 
A. No.	 We prune (half the trees each year, Le., each tree every two years) around 

the twelfth month, at rice harvest time. It makes the trees full in the second 
year after. 

Q. Why prune at that time? 
A. Because we need the branches for bean poles. (They grow beans after rice.) 

(Probing continued for about half an hour, resulting in delineation of a whole 
managed system involving bean poles, firewood, and buffalo fodder from trees, straw, 
and fertilized grass on paddy dikes.) 
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