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Abstract

This study was carried out during the mid-May 2009 to early March 2011. The two-year
experimental periods were conduct in 2 experiment-plots under different climate and soil
properties. The experimental plot I (Site I) located at Ban Thuan village, Mae Cham District,
Chiang Mai Province. The soil property in site I was classified as Acrisols (FAO, 2006). The
experimental plot II (Site IT) located at Jabo village, Pangmapa District, Mae Hongson Province,
the soil property in this site was classified as Luvisols (FAO, 2006). The soil properties under
both experimental sites are slope complex as classified by the Department of Land Development

(2005).

The experiment was designed as a Completely Randomized Design (CRD) consisted of 3
treatments with 3 replicates per each site and each year. The treatments in this research comprised
different contour conservative cultural practices which were (i) Control or Conventional planting
(CP), (ii) Conventional planting in alley cropping (CP-AL), (iii) Contour furrow cultivation in
alley cropping (CF-AL), and (iv) Contour furrow cultivation mulched with bamboo grass, Bg
(Site I) andvetiver grass, Vg (Site II) in alley cropping (CF-Bg/VgM-AL). The trial was set up by
using a relay rotational cropping system for growing 3 crops in the 1" experimental year
(2009/2010). The 1" crop was sweet corn (Zea mays var. saccharata), grown in both experimental

sites, followed by peanuts (drachis hypogaea) in Site 1 and ginger (Zingiber officinale) in Site 11



as the 2" crop, and lablab bean (Lablab purpureous) as the 3" crop in a both study plots. For the
2" experimental year (2010/2011), two types of crop which were maize (Zea mays Linn.) and

lablab bean were grown, as the 1" and the 2™ crops in both studied sites.

The objectives of this experiment were to study and compare the effects of the above
different contour conservative cultivations on (1) soil properties which were soil organic matter
content (SOM), bulk density (BD), stable aggregate in total soil mass (SAT), and steady
infiltration rate (IR), (2) total stored soil water within 1 m depth (TSW) during crop growing
season in 2 years, (3) crop growth as total dry biomass development, TDB) and crop yields (Ya)
(4) amounts of crop water use for crop growth and yield productions (ETca) or crop water use
efficiency (WUE), including models testing of crop water use and yield response to water use
deficiency under the above different cultural practices.The results indicated that contour furrow
cultivation with mulching in alley cropping (CF-Bg/VgM-AL) was the best in improving the
studied soil properties. Particularly, the increased infiltration rate resulted in the highest amount
of stored soil water (TSW) which increased the highest amounts of water consumptions for crop
growth (TDB) and yield productions (meas.Ya) including crop yield water use efficiency, when
compared with contour furrow cultivation in alley cropping (CF-AL) and conventional planting
(CP/CP-AL), which gave the 2" high and the lowest those soil properties, crop growth and yields

including water use efficiency respectively.

The most significantly different soil property was IR under the different cultivations CF-
Bg/VgM-AL, CF-AL and CP/CP-AL which gave the average 2-year-IR values in Site I as 42.05,
33.47 and 20.73 cm. hr and in Site II as 71.85, 60.78 and 42.89 cm.hr respectively. This
resulted in the highest average 2-year-TSW under CF-Bg/VgM-AL, CF-AL, and CP/CP-AL,
which were equal to 415, 393 and 380 mm in Site I and 431, 420 and 410 mm in Site II
respectively. The amounts of TSW consequently led to the highest, the 2" high and the lowest
crop growth and yield productions of sweet corn, maize, and lablab bean in CF-Bg/VgM-AL, CF-

AL and CP/CP-AL respectively, throughout the 2 experimental year.

The mean values of sweet corn’s yield in Site I were 7,927, 7,167 and 5,930 kg.ha_l, and
in Site II were 4,551, 3,625 and 2,458 kg.ha_l, where as maize grown in Site I had the mean

values of 5,696, 5,639 and 4,283 kg.ha_l, and of 4,083, 4,052 and 3,206 kg.ha ' in Site II under



CF-Bg/VgM-AL, CF-AL and CP/CP-AL respectively. The average 2 year — seed yields of lablab
bean in Site I were 1,468, 1,169 and 822 kg.ha—l and the 1" year- mean values in Site Il were
1,204, 918 and 614 kg.ha_l under CF-Bg/VgM-AL, CF-AL and CP/CP-AL respectively.

The above crop yields of the 3 rotational relay cropping had been resulted from the
highest crop water use efficiency for yield productions (WUE,,) under CF-Bg/VgM-AL, the 2
high WUE under CF-AL and the lowest WUE under CP/CP-AL in both experimental plots,
throughout the 2 studied years. The mean values of meas.WUE,, of sweet corn (2009/2010) were
30.49, 27.87 and 23.42 kg.ha 'mm  in Site I, and were 21.10, 16.30 and 11.03 kg.ha mm ' in Site
11, whilst the meas.WUE,,_ of maize yield (2010/2011) were 13.90, 13.02 and 10.04 kg. ha mm’
in Site T and 11.52, 11.30 and 9.21 kg.ha 'mm in Site II, under CF-Bg/VgM-AL, CF-AL and
CP/CP-AL respectively. The average 2 year — meas. WUE,,, of lablab bean in Site I were 4.08,
3.30 and 2.28 kg.ha' mm ' and the 1" year- mean values in Site IT were 3.69, 2.68 and 1.82 kg.ha'
'mm’’ under CF-Bg/VgM-AL, CF-AL and CP/CP-AL respectively. (Maize and ginger grown in a
both study plots in the i year and lablab bean grown in site II in the 2™ year could not give any

yield due to invasions of plant diseases and pest.)

The results of model testing for crop water use showed that the values of est.ETca of
those 3 types of crop grown in both experimental sites under different conservative cultivation,
throughout the 2 studied years, could be used as the meas.ETca values with the coefficient of
determination (Rz) which varied from 0.655 to 1.000. This result indicated that the meas.ETca

had closely correlated to est.ETca.

However, it was found that the results of estimated crop yield (est.Ya), using equation of
the yield response to water use deficiency (Ky), under the different conservative cultural

practices, had neither any relationship nor correlation to the measured crop yield (meas.Ya).



