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The 3 year - field trial on “The improvement of crop production and water use
efficiency in northern Thailand was carried out to evaluate the effects of different anti-erosive
cultural practices on the improvement of multiple crop productions and crop water use
efficiency on the highland slope during January 2004 — March 2007 in Borkrai Village,
Pangmapa District, Maehongson Province, Northern Thailand. The village approximately
located at altitude 800 m, latitude 19° 33' N and longitude 98° 12' E, covering 179 ha. The
experimental plots were selected from the 3 farmer's fields in 2 basins for the 2 main
experimental plots set as Site A and Site B, at hill slope of 80% and 50% respectively. Each
main plot consisted of 12 sub plots (5 x 30 m) with rotations of the three main growing cash
crops and the mixed fruit trees in the hedge rows of alley cropping. The mixed fruit-tree
hedgerows consisted of Mango (Mangifera indica Linn.), Lemon, (Citrus aurantifolia) and
Jujube (Zizyphus jujuba Mill.) plus ground cover with Graham Stylo (Stylosanthes
guianensis). The main cash crops are rotations of Sweet corn (Zea mays) during early rainy
season, followed by Upland rice (Oryza sativa) during mid-late rainy season and followed by
Lablab bean (Lablab purpureus) during late rainy season - summer respectively.

The experiment was designed as a completely randomized design with three
replicates of 4- soil and water conservative cultural practices as follows. (i) Conventional
contour planting after slash and burn (CP), (ii) Contour furrow cultivation without mulching
and alley cropping with the hedgerows of mixed fruit trees and ground covered by Graham
stylo (Stylosanthes guianensis) (CF -AL), (iii) Contour furrow cultivation with surface
mulching of Imperata grass panel (Imperata cylindrica) in Site A and Bamboo trunk panel in
Site B, with the alley cropping described in (ii) (CF-M-AL), and (iv) Conventional contour
planting as described in (i) and alley cropping described in (ii) with additional Vetiver grass
(Vetiveria nemoralis A. Camus) rows next to the fruit- tree hedgerows (CP -AL-VG).

This field trial aims to compare the effects of different anti-erosive cultural practices on (i) top
soil chemical and physical properties (0-200 mm), (ii) surface runoff and soil loss, (iii) soil
water storage and (iv) crop growth and yields including crop water use efficiency.
Acquisitions of the measured data were conducted as follows. (i) Measurements of soil
chemical properties (pH, OM, Ext.P and Ext.K) and soil physical properties (IR, SAT, MWD,
BD, TP, FC, AP) were carried out 2-3 times a year. (ii) Surface runoff and soil loss were
measured after every effective rainstorm. (iii) Soil water contents within 1 m soil depth were
measured by gravimetric method periodically, and supplementary measurements by TDR were
conducted in Site A during the 3™ year experiment, 2006-2007. (iv) Crop development as
total dry biomass and yields were measured at different stages of crop growth and harvested at
the end of each crop growing season.

The results showed similar trends during the 3 year trials as follows:

(i) The effects of the 4 cultural practices on soil acidity (pH), Bulk density (BD) and Field
capacity (FC) were not different. Soil Organic matter in CF-AL and CF-M-AL plots were
lower than OM in CP and CP-AL-VG plots. However, soil OM obtained during the 3"



lower than OM in CP and CP-AL-VG plots. However, soil OM obtained during the 3¢
experimental year tended to be higher than those obtained during the 1 and the 2™ experimental years.
Furthermore, CF-M-AL tended to give the highest, while CP gave the lowest values of Ext.-P, Ext.-K
Aeration porosity (AP), Total stable aggregate (SAT) and Steady infiltration rate (IR) compared to
CF-AL and CP-AL-VG
(ii) The amount of runoff were similarly uniform while soil loss amount were different under different
cultural practices depending on the amount, distribution and intensity of rainfall during the 3
experimental years. The highest total amount of surface runoff were found in CP plot (132, 128, and
169 m® ha), while the similar amounts of total runoff were obtained in CF-AL plot (93, 93, and 114
m® ha'), CE-M-AL plot (87, 95, and 110 m’ ha'") and CP-AL-VG plot (97, 88, and 115 m’ ha)
during the 1%, the 2™ and the 3" experimental year respectively. Furthermore, CP cultural practice also
gave the highest amount of total soil loss (315, 459 and 1,127 kg. ha™'), while the lowest total soil loss
were given by CF-M-AL practice (57, 15 and 479 kg ha™). The second high amount of total soil loss
were found under CF-AL practice (90, 35 and 633 kg. ha'') which were similar to those obtained under
CP-AL-VG practice (189, 35 and 644 kg. ha') during the 1%, the 2™ and the 3™ experimental year
respectively. The amount of total soil loss measured in the 3™ experimental year were higher than those
measured in the 1¥ and the 2™ year due to completely data were obtained during the rainy season in
2006.
(iii) Total amount of soil water within 1 m soil depth under the 4 cultural practices (CP, CF-AL, CF-
M-AL and CP-AL-VG) were similarly varied with the amount and distributions of rainfall and crop
growing stages. Different cultural practices gave similar water storages during high rainfall period.
However, CF-M-AL and CP tended to give the highest and the lowest amounts of stored soil water
respectively compared to either CF-AL or CP-AL-VG during the dry periods with high crop
water consumption (evapotranspiration). CF-AL and CP-AL-VG gave similar amounts of
soil water storage during different seasons throughout the 3 experimental years.
(iv) Similar amount of total dry matter and yield productions of sweet corn were obtained
under the 3 anti-erosive cultural practices, CF-AL, CF-M-AL and CP-AL-VG which were
significantly higher than those produced under CP. The highest amount of corn yields
obtained in Site A were under CF-M-AL (7.20, 4.79 and 6.42 t.ha"), which were higher than
those obtained under either CF-AL (6.20, 4.60 and 6.11 t.ha™) or CP-AL-VG (5.87, 4.63 and
6.05 tha), or CP (4.32, 3.87 and 4.42 tha) during the 1%, 2" and 3" experimental year
respectively. The amount of corn yields produced in Site B under CF-M-AL (4.12, 5.08 and
6.45 t.ha™) were similar to those given by either CF-AL (4.00, 4.83 and 6.48 t.ha) or CP-AL-
VG (4.22, 4.95 and 6.51 t.ha™) or CP (2.83, 3.78 and 4.69 tha™) during the 1=, 2™ and 3
experimental year respectively.

The lowest and the highest amounts of lablab bean dry matter were obtained under
CP and CF-M-AL respectively compared to CF-AL or CP-AL-VG in both Site A and Site B
for the 3 experimental years, 2004-2007. Furthermore, CF-M-AL tended to give the highest
while CP gave the lowest water use efficiencies of corn yield, lablab bean seed yield and
lablab bean dry matter production, compared to cither CF-AL or CP-AL-VG during the three
experimental years. Chick pea grown parallel to lablab bean in Site A during the 3™ year were
not successfully due to insufficient available soil water during vegetative — flowering stage.

Upland rice grown as the second crop following maize growing in rainy season was
not successful. Most upland rice plant was unable to completely develop and give yield due to
the late sowing time in 2004, mouse and swine invasion in 2005 and rice aphid problem in
2006 .





