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ABSTRACT

The hydrological balance in the small watershed is
directly and indirectly influenced by the spatial and
temporal distribution of fand-use and land-cover change.
Demands and supplies of water are closely related to
socio-economic development, impact of water use is a
main cause of the increasing the yield of the paddy rice
and stable livehood of the mountain region. Increasing the
irrigated paddy area resulted in the higher average
amount of food per person, from 14 kg paddy rice/person
(before cooperative) to 242 kg paddy rice/person. But
water use status for paddy rice has many problems. Water

I. INTRODUCTION

In the future as the world population increases
from 6 to 9 billion, there will be less water per capita
(Rod D.B., Lefroy and J.D. Wijnhoud, 2002; Tabrez
Nasar, 2004). Water is needed in all aspects of life,
including food production. The example of the 10
ASEAN countries demonstrates easily the pressure
of population growth on the demand for agricultural
production and hence water. The Global Water
Partnership states that their objective, one good for
all those working in water resources, is to make
certain that adequate supplies of water of good
quality are maintained for the entire population of this
planet, while preserving the hydrological, biological
and chemical functions of ecosystems, adapting
human activities within the capacity limits of nature
and combating vectors of water related diseases.
Innovative technologies, concluding the improvement
of indigencus technologies, are needed to fully utilize
limited water resources and to safeguard those
resources against pollution. Especially with rapid
population growth and economic development over
the decades, the demand for water, land and forest
resources has increased dramatically at the fringe of
mountain regions (Global Water Partnership, 2000).

The hydrological balance in the small watershed
is directly and indirectly influenced by the spatial and
temporal distribution of land-use and land-cover

volume of streams can only supply about 70 percent of the
crop growing area. So to have enough irrigation water
farmers buy plastic pipes to irrigate paddy fields. On
average, each household spends from 10,000 VND to
30,000 VND/sao/season to buy plastic pipes equivalent to
5 to 12 kilograms of rice/sao/seasoh (1 sao = 360 m?).
This amount of money is equal to the irrigation fee in
fowland.

Key-words: Water management, Watering requirements,
Farm investment, paddy irrigation

change. Changes in land cover modify crucial
hydrological processes such evapotranspiration and
groundwater recharge (root depth, cropping
calendar). Since demand and supply of water and
land are closely related to socio-economic
development, it is necessary to analyze and model
not only the physical environment but the human
dimension of these processes as well (Kenmedy N.
and Ighckwe, 2004).

Il. OBJECTIVE

e Assess water use and water management
performance in Tat hamlet.

« |dentify key methodologies, and actions that will
contribute to poverty reduction as well as food and
environmental security.

lIl. METHODOLOGY

The study will use both primary and secondary
data from different sources. Data will be gathered
throught the following techniques:

* Semi structured interview (SSI)

In-depth interview
Direct observation

o Measurement method: Water use amount
directly measured on the farm (Lysimeter method)
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Watering requirements

The result of the effective rainfall model show
irrigation requirements change from 0.01 s/ha to
0.25 Ifstha for winter crops and from 0.41 I/s/ha to
0.55 I/s/ha for paddy rice from 15" of September to
15" of the next March.

If land cover on sloping land is managed well and
there is water management and distribution, the
store capacity supplying paddy terrace fields is
enough. For instance, according to statistic figures
from 2000 to 2004 Ma stream has 3.23 hectares of
land cover in which swidden land accounts for 0.7
hectare and the rest is regenerated forests. Ma
stream supplies enough imigation water for 0.36
hectare of terraced paddy rice. :

4.2.4. Farm Investment in Water Management

Due to topography characteristics, paddy rice
areas are watered by 5 primary water resources. Co
Nom stream supplies water for 4.92 hectares of
paddy rice in the Co Nom area. Tat stream
(upstream from the weir) supplies water for 4.23
hectares of paddy rice near Road 433. The paddy
rice area from the lower section of Tat siream along
a provincial road is watered from a weir and Muong
stream canal which was built in 1994 (concrete
canal). This is a stable water source th terms of
water discharge and the high water column was
covered o irrigate all areas along the provincial road
(2.8 hectares). Small streams supply water for the
rest paddy rice area (5.77 hectares) (Table 1). For
example, Ma stream supplies water for 0.36 hectare
of paddy rice. This water resource is composed of
3.23 hectares sloping land .

Table 1. Paddy Rice Area Watered

Area

No Area watered ™) o
1 |Irrigation area by Co Nom stream | 4.92 | 27.76
2 |lrrigation area by Tat stream 423 | 2385
3 lirrigation area by Muong stream | 2.80 15.80
4 |\rrigation area by Muong stream 0.90 5.10
5 |lrrigation area by Ma stream 0.36 2.05
6 | Other streams 4.51 2544
Total 17.73 | 100.00

According to direct measurement at the field,
water sources supply production activities in Tat
hamlet by gravity irrigation. For example, Muong
stream supplies irrigation water for 2.8 hectares of

paddy rice at Muong stream's area. Required
irrigation water volume of crops fluctuates from 0.001
I/stha to 0.055 I/stha. Water discharge measured at
Muong stream before running into irrigation area at
the given period of year is 0.32 I/s/ha. This volume is
larger than the required water volume by 5.8 to 46
times. If we use and manage this water source
appropriately, the volume fully meets the irrigation
water demand for agricultural  production,
aquaculture and domestic use.

The survey shows .that water use status for
paddy rice has many problems. The major one is
that water volume of streams can only supply about
70 percent of the crop growing area. The rest of the
areas which are mainly located at higher locations
suffer from drought, especially in the early spring
season. A part of these areas, lack of water even
higher happened in the summer season. The main
reason apart the above problems is that there are no
water capal systems in the entire hamlet (except
Muong stream's canal). Pai is not stable and to have
irrigation water for cultivation, farmers use bamboo
pipes to take water from Pai to the paddy fields.
However, due to hard weather conditions, bamboo
pipes are cracked, thus causing a large water loss.
Hence, the paddy area at higher locations suffers
further drought, to the extent that farmers cannot
grow paddy rice. Many paddy fields are fallowed,
especially in the spring season,

Due to increasing economic pressure and food
demand, a part of the paddy area at higher locations
has to be used. To have irrigation water, farmers buy
Tio plastic to pipe water into paddy fields. Each
household has their own Tio pipes. This is a major
reason causing water volume to be scattered and
water column to decrease. Through discussions with
farmers about the above situation, they explained
that if they share Tio pipes, it is inconvenient, even
though they have to spend a fair amount of money to
buy them. Twenty five percent of total households in
the hamlet spend about 100,000 VND (the least
amount) to buy plastic pipes. Some hamlet
household (18.75% of the total) spend over 300,000
VND (the largest amount) to buy Tio. On average,
each household spends from 10,000 VND to 30,000
VND/sao/season to buy plastic pipes.equivalent to 5
to 12 kilograms of rice/sao/season. This amount of
money is equavilent to the irrigation fee in the
lowland. Tat is becoming a drought area because of
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dry climate. Hence, the number of households using
Tio pipes account for 85% of total interviewed
households. Also, 2% of households use mini
pumping machines.

V. CONCLUSIONS

» Paddy area has increased significantly from
0.87 hato 17.79 ha due to expanded water sources.

* Due to increased paddy area, production habit
have been changed and new paddy rice varieties
have gradually replaced local varieties.

¢ Because of poor water use and management,
investment efficiency of Tio pipes equals the
irrigation fee at low land (from 5 to 12 kilograms of
rice/saolseason).
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INCORPORATING ETHNOPEDOLOGICAL KNOWLEDGE...

{Continue page 71)

they also give nine soil quality criteria: earthworms,
organic matter colors, organic matter roots/residue
(hummus layer), and soil compaction, erosion, water
holding capacity, crop conditions, and drainage.
Colors and earthworm are the two most important
ones.

- Muong people also draw out the map of seven
main types of land use situation: natural forest,
secondary forest, grazing land, one-crop paddy rice

field, two-crop paddy rice field, household and.

garden land, cultivated land. This division is very
suitable for land use situation in Bo hamlet. Both the
authority and Muong people admitted and gave out
regulations using frontier.

- Muong people in Bo hamlet have shown out
nine soil profiles, representing six kinds of soil in Bo
hamlet and used 19 samples representing layers in
nine profiles in order to prove their way of estimating
and classifying soil quality.

- Soil definiton and classification as well as
indicators of soil quality of Muong people are quite
suitable to results of analyzing 19 samples according
to nutrition and chemical criteria in Vietnam and in
the world. It is essential to apply methods of soil
improvement and changing plants in showing out
four kinds of poor soil, which is in danger of being
fallowed on hill and dry fields. This work is necessary
for following steps of research,
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