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of May) as a first crop, in order to harvest in the dry season and plant
the second crop in July before the heavy rainfall started.

Double cropping field crops in upland areas does not appear sufficiently
reliable to be adopted by farmers, particularly where cassava yields and
prices are high. It involves higher cash inputs, more labor, and greater risks
than cassava monocropping, though the long-term net income from double
cropping is higher than cassava monocropping because of the progressive
decline in cassava yields and prices.

Double Cropping Field Crops (Upper Paddy Fields)

Upper paddy land is often left idle if there is insufficient rainfall to
permit puddle transplanting of rice during the rainy season. Without puddles
there is no assurance of sufficient water to sustain rice growth until harvest,
particularly if there is not much rain at the end of the rainy season when
rice is in its grain-filling stage. Double cropping short-duration field crops
would appear reasonable whenever upper paddies do not have enough water
for a rice crop.

All combinations of field crops that were tested for double cropping on
upper paddy fields gave satisfactory yields. Nonetheless, it is unlikely farmers
will adopt this system because they believe rice should always take precedence
over a cash crop. It is important to them to produce and store a surplus
of rice for future home consumption in the event a drought or other natural
disaster destroys a rice crop.

Field Crops Before Rice (Upper Paddy Fields)

Rice is usually the only crop planted in upper paddy fields. Because
farmers transplant rice in upper paddies after lower paddies (August-
September), upper paddy fields are idle for three to four months before
transplanting. It seems possible to plant short-duration field crops before
rice, at the onset of rainfall. Mung beans, cowpeas, peanuts, soybeans, and
sorghum were tested. The yield was highly variable from field to field and
year to year, depending on rainfall distribution and drainage management.
The system worked well one year, when the first rains were light; but it
gave poor yields another year, when the early rains were heavy, because
the crops suffered from waterlogging. »

Land preparation after rice harvesting made field crop yields the following
year less variable because the field crops could be planted earlier, when
there are fewer weed problems. The most reliable results were obtained by
planting mung beans and cowpeas early (from the last week of April to
the second week of May), in order to harvest them before the heavy rainfall
started in August. On the other hand, peanuts, soybeans, and sorghum
have a longer growing period (four months) and are therefore always vulnerable
to flooding before harvesting unless there is good drainage. Moreover, long-
duration field crops like peanuts, soybeans, and sorghum delay rice trans-
planting, which in turn reduces yields. Peanut-rice double cropping was
successful when the peanuts were planted very early and harvested green
or immature before flooding, for use as boiled peanuts.
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Late Monocropping of Field Crops
(Upper Paddy Fields)

If upper paddy fields are not planted to rice because of insufficient rainfall,
late planting of field monocrops might be feasible because they require less
water than rice throughout their growing period. The soil is generally too
wet in late September, however, for good land preparation and planting.
Planting conditions are better in October, but then there is not enough
soil moisture to last the field crop through the grain-filling stage. A number
of field crops, including peanuts, mung beans, cowpeas, soybeans, pigeon
peas, sorghum, and pearl millet, were tested over a range of planting dates
from mid-September through October. All gave poor yields except when
rainfall extended through November.

Field Crops Before Rice (Lower Paddy Fields)

Early planting of short-duration field crops (seventy to seventy-five days)
may be possible in lower paddy fields at the onset of rainfall before rice
transplanting begins in July. Mung beans and cowpeas were the crops tested.
There was often heavy flooding, however, that led to crop failure or poor
yields. Efforts to develop a drainage system to eliminate flooding were not
successful.

Field Crops After Rice (Upper and Lower Paddy Fields)

A number of field crops—peanuts, mung beans, cowpeas, pigeon peas,
and sorghum—were tested after rice in both upper and lower paddy fields.
The objective was to take advantage of residual soil moisture at the end
of the rainy season. Several seeding methods were tested, including sowing
with and without land preparation, direct seeding in rice stubble, and
broadcasting seeds before rice harvesting. None of the crops produced
satisfactory yields. The seeds germinated and grew well at first, but the
plants later died or produced little because of insufficient soil moisture at
the end of the growing period.

CONCLUSIONS

Improving on existing cropping systems in Northeast Thailand is difficult
because the existing cropping systems are so highly adapted to the ecological
and social conditions of the area. It appears that the most viable strategy
for improving the agriculture of Northeast Thailand is to develop modifications
of existing cropping systems, drawing as fully as possible on existing practices
through an in-depth understanding of their ecological basis.

Constraints due to socioeconomic factors and the physical and biological
environment should be considered along with the usual technical factors
that agricultural scientists take into account when designing improved
cropping systems. This is not only a matter of recognizing that farming
practices are integrated into coherent farming systems but also that farm
families look to the whole social-environmental system for survival as they




128 Anan Polthanee and Gerald G. Marten

make their farming decisions; they do not farm for economic reasons alone.
Most improved cropping systems can be expected to disrupt the existing
life-style of farm families to some extent, and they will not be accepted
unless the disruption is within reasonable bounds.

From the beginning, promising new cropping systems should be tested
in a village environment under practical farming conditions rather than at
research stations. Farmers should be active participants in the research
process, so the fullest possible use can be made of their wisdom and
technology.

TOPICS FOR AGROECOSYSTEM RESEARCH

Understanding the ecological basis of existing farming practices can help
to transfer successful cropping systems to new areas with similar social and
ecological conditions, to make viable improvements in existing cropping
systems, or to incorporate existing technology into radically new cropping
systems. The agroecosystem research topics listed here are aimed at a deeper
understanding of traditional cropping practices, explaining how farmers
adapt their cropping systems to local ecological and social conditions.

Understanding Traditional Cropping Practices
in the Sesame-Before-Rice System (Upper Paddy Fields)

* Existing practice: Farmers are able to plant sesame (before rice) during
the onset of rainfall in some areas, even though the rains are still light
and sporadic. Research question: Is this because farmers take advantage
of a high water table?

* Existing practice: There is no weeding in sesame fields. Research question:
Is this because not many weeds develop or because normal weed
populations have little detrimental effect on yields?

* Existing practice: Insects (e.g., beetles) in sesame fields are controlled
by handpicking (with the aid of devices such as kerosene lamps at
night) and used for home consumption as a source of protein or sold
as a source of cash income. Research question: What are the advantages
and disadvantages of this practice?

o Existing practice: Sesame roots are left in the fields before planting rice.
Research question: Are the physical properties of the soil improved due
to better aeration when /fibrous plant roots are present? Are nutrients
increased due to ses: root decomposition?

e slash after threshing is plowed into the field

as green manure. ReSearch questions: Does the green manure increase

rice crop? Are there fewer weeds in the rice field
due to the previbus sesame crop?

¢ Existing practice: (Little cash is spent on the “sesame before rice” system.
Research question: Is risk minimized with this practice?
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Testing Modifications of Existing Practices
in the Sesame-Before-Rice System (Upper Paddy Fields)

o Existing practice: The local photoperiod sensitive Buriram variety is
planted at any time from February to April. Research: Experimental
trials of four varieties in rented farmer’s fields at three planting dates
from February to April. The varieties to be tested are Pitsanulok,
Nakorn-sawan, Buriram (photoperiod sensitive), and W-53 (nonpho-
toperiod sensitive).

e Existing practice: The field is plowed and sesame seed broadcast as soon
as the rains start. Research questions: Is it better to sow sesame by
drilling into the dry soil before the rains start (i.e., immediately after
harvesting the rice in February)? Does land preparation after rice
harvesting keep soil moisture close to the soil surface by cutting capillary
water and reducing transpiration from weeds and stalks?

o Existing practice: Rice is transplanted by planting the seedlings in
puddles; but some years the rain comes late or is not sufficient for
making puddles, and upper paddies are left idle. Research questions:
Can direct-seeded rice give better rice yields where there is insufficient
rain for transplanting’ Are there fewer weed problems with direct-
seeded rice when it is preceded by sesame?

Understanding Traditional Cropping Practices
in the Peanuts-After-Rice System (Upper Paddy Fields)

o Existing practice: Peanuts are planted after rice even though there is
no rainfall during the first two months of growth. Research question:
Is this because of a high water table or planting techniques (good land
preparation, deep planting, pregerminated seed)?

« Existing practice: There is no weeding of the peanuts. Research question:
Are there fewer weed problems when land preparation is more intense?

« Existing practice: No insecticides are used to control subterranean ants
or nematodes. Research question: Is there no damage because the ants
and nematodes are killed by flooding?

« Existing practice: There are variable yields of peanuts within individual
fields. Research question: What is the cause of the unproductive spots
in the fields?

Testing Modifications of Existing Practices
in the Peanuts-After-Rice System (Upper Paddy Fields)

o Existing practice: No lime or fertilizer is applied. Research question: Do
lime or fertilizer applications increase peanut yields?

o Existing practice: Peanuts are planted as a monocrop. Research question:
Are there advantages to interplanting castor beans with peanuts?
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« Existing practice: Peanut slash is fed to water buffalo, rather than plowed
in as a green manure for rice. Research question: Is peanut slash better
used as a green manure?

Understanding Traditional Cropping Practices
in the Vegetable-After-Rice System (Upper Paddy Fields)

* Existing practice: Mulching and hand irrigation are employed. Research
questions: Does mulching decrease weed problems, thereby decreasing
the rate of evapotranspiration and reducing the need of labor for hand
irrigation? Are yields greater with hand irrigation than from rainfall
alone? Is the extra effort of hand irrigation worthwhile because these
vegetables are a significant source of food for home consumption during
the dry season (in addition to being a cash crop)?

 Existing practice: Manure fertilizer is applied to vegetables. Research
question: Does the manure fertilizer that is applied to vegetables improve
soil physical properties and increase rice yields the following year?

Testing Modifications of Existing Practices
for Field Crops (Upper Paddy Fields)

o Existing practice: Eggplant, cucumber, pumpkin, and green corn are
planted as monocrops. Research questions: Is there an increase in the
efficiency of water utilization when these vegetables are mixed-row
interplanted? What is the effect of mulching on mixed-row intercropping?

Understanding Traditional Cropping Practices
in the Cassava and Kenaf Systems (Upland Areas)

¢ Existing practice: Weeding by water buffalo is preferred over weeding
by hoe. Research questions: Are the yields higher? Are the apparent
increased yields due to better soil drainage and aeration?

¢ Existing practice: Kenaf is planted with a closer spacing than cassava,
and there appears to be less soil erosion with kenaf. Research questions:
Is erosion greater under cassava than under kenaf? If so, is it because
of the spacing or because kenaf roots are more fibrous and hold soil

better? TS
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