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ABSTRACT

The study changes of soil and water quality under various land use types of different 5
types. The studied sites are located at latitude 19043' 10" N to latitude 19044' 30" N, longitude
990 4' 10" E to longitude 99o 6' 30" E and altitude 550 - 900 MSL with the hill slop gradient
varied form 30-80 %, in Banmai-Nongbua village, Chaiprakarn district, Chiang Mai province,
Northen Thailand. Soil from five types of cultivation were selected as the studied fields: (i)
Mangoes, Mangifera indica Linn. (ii) Tangerine, Citrus reticulate (iii) Litchi, Litchi chinensis
Sonn. (iv) Maizae, Zea mays and (v) Secondary Forest. In addition, Soil physical, chemical and
hydrological properties were measured 5 times during August 2003 to June 2004. Water quality,
toxic substances and heavy elements accumulated in weeds, and sediments along the major

streams, were measured 3 times during August 2003 to June 2004. The results show that all



differential types of agricultural land use system have caused soil physical decaying since
deforestation. Moreover, secondary forest soil had the finest soil properties with the highest
values of soil organic matter content (OM = 8.128 g/100g), stable aggregate (SAT = 52.24
g/100g), infiltration rate (IR = 61.45 cm hr'l), water storage (TSW = 398 mm), etc, compared to
all types of agricultural land uses. The Litchi orchard tended to be the most sustainable land use
type by having the deepest soil profile with the best soil physical and chemical properties, the
highest values of aggregate stability (SAT = 37.44-41.54 g/100g), infiltration rate (IR = 28.94-
4523 cm hr_]) and soil water storage (TSW = 428-440 mm) for both inside and outside of the
growing pits, compared to tangerine, mango orchards and maize field. Maize cultivation was the
worst agricultural practice which had the shallowest soil profile with the poorest soil quality
(SAT = 24.23g/100g, IR = 20.7 cm hr' and TSW = 265 mm) compared to other types of land
uses.

Fertilizer applying and water irrigation inside the growing pits especially tangerine and
litchi orchard led to imbalance of plant nutrients. Hence the nutrients over balance also affected
to high seasonal variations of the basic physical (BD, FC, AC, %SAT, IR and TSW) and
chemical properties (soil pH, EC, total OM, total N, avai. P, exc. K and ext. Cu). Particularly, the
variations inside the growing pits of the fruit trees were higher than outside the pits.

As a result of water qualities under orchard land use system indicated that over fertilizing
and weeding affected to contaminations of nitrogen, phosphorus, organophosphate, arsenic and
lead were found in water, weeds and stream sediments taken from the studied area. Especially
high concentrations of arsenic (As = 0.65 mg kg'l) and lead (Pb = 16.16 mg kg'l) was higher than
standard values (As = 0.05 mg kg_l, Pb = 0.01 mg kg_l) which may be the cause of poor water
quality. Moreover, almost all the measured parameters of water qualities (NO3_, NOZ_, H2P04_,
BOD, pH and EC) were the parameters for water quality measurement. Which were founded that
lower than the marginal residue limit for drinking water. In the contrary CaCO, (421 mg L_l) was
over the acceptable limit (<300 mg L"). In conclusion, there was a suggestion from this studies
that this stream water was not suitable for drinking but could be used for cleaning, washing in the

household and irrigating the field.



