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ABSTRACT

Use of soil conditioners and anti-erosive cultural practices to increase multiple crop
productivity in highland rainfed agricultural system were studied in the two experimental site
with different soil physical properties in Borkrai and Jabo Village, Pangmapha District,
Macehongson Province. Each of the experimental site consisted of 9 subplots with 5 x 30 m.each
in Borkrai and 6 x 40 m. each in Jabo. The experiment for each studied site was designed as a
split plot in completely randomized design comprised 3 replicates of 3 conservative cultural
practices as main-plot and 3 types of soil conditioner application as sup-plot. The studied main-
plot were (i) Conventional planting (CP) (ii) Cultivated furrow in alley cropping (CF-AL) and
(iii) Cultivated furrow in alley Cropping mulched with bamboo grass (Borkrai plot, CF-BgM-AL)
and vetiver grass (Jabo plot, CF-VgM-AL). The studied sup-plot were 3 soil conditioner
applications, (i) hydrophilic polymer (polyacrylamide, PAM) (ii) coir dust (CD) (iii) rice husk ash
(RHA) and (iv) non used conditioners (NC).



This experiment aimed to compare the effect of applying 3 types of soil conditioners and
3 methods of conservative contour cultural practices on the changes of soil physical properties,
total stored water (TSW), crops growth and yields of peanut — lab lab bean (Borkrai plot) and
ginger — lab lab bean (Jabo plot) grown as relay cropping during in the mid rainy to dry season.
Soil sampling and analysis were conducted 3 times during crop growing period. The studied soil
properties were Bulk density (BD), Field capacity (FC), Aeration porosity (AP), Stable aggregate
based on dry aggregate (SAD), Stable aggregate based on total soil mass (SAT), Mean weight
diameter (MWD), Steady infiltration rate (IR). Total stored water (TSW) with in 0-100 cm. soil
depth. Soil moisture content at 0-20 cm.depth were measured several times after applying soil
conditioners. Each crop growth and yield were harvested and measured as total dry biomass at
different growing periods and dry yield productions per unit growing area.

The results showed that the 3 methods of conservative contour cultural practices with
applying and non-applying 3 types of soil conditioners had no significant interactions effects on
soil properties, soil water storages and crop yields. The response of soil physical properties to 3
cultural practices, CP, CF-AL and CF-Bg/VgM-AL in the 2 experiment plots were similar. CP in
Borkrai and Jabo plots gave the highest BD values (1.247 and 0.896 Mg m") and the lowest AP
values (0.115 and 0.211 m’m") whilst CF-Bg/VgM-AL gave the lowest BD values (1.126 and
0.797 Mg m”) and the highest AP values (0.199 and 0.265 m m°) compared to CF-AL (BD =
1.167,0.828 Mg m" and AP = 0.154, 0.240 m’ m"). The result also showed that CF-Bg/VgM-AL
gave the highest values of SAD (46.33 and 60.80g 100"'g ), SAT (24.77 and 25.30g 100"'g ) and
IR (32.25 and 61.64 cm hr'') while CP gave the lowest values of SAD (34.69 and 45.49¢g IOO_Ig%),
SAT (17.27 and 17.30g 100'g ) and IR (16.36 and 44.54 cm hr') compared to CF-AL (SAD =
40.33, 51.81 g 100'g" , SAT = 19.98, 19.84 g 100'g  and IR = 28.10, 58.12 cm hr ) in both
experimental plots. Total amount of stored soil water tend to be highest in CF-Bg/VgM-AL and
lowest in CP plot compared to CF-AL plot through out the experimental period.

The above results had led to the highest and the lowest crop yield productions under CF-
Bg/VgM-AL and CP practices respectively, during rainy and dry seasons in both experimental

plots, when compared to crop yields under CF-AL practice.



The results of soil physical properties affected by applying 3 types of soil conditioners in
both experimental plots showed that coir dust gave the highest steady infiltration rate (CD, IR =
29.69 and 60.49 cm hr_]) when compared to hydrophilic polymer (PAM, IR = 26.78 and 56.93 cm
hr'), rice husk ash (RHA, IR = 24.81 and 52.63 cm hr ). While non applying soil conditioner
gave the lowest IR (NC, IR =21.37 and 49.01 cm hr').

The amount of total stored soil water (TWS) within 0-100 cm. soil depth under 3 types of
soil conditioner application were not different from each other through out the studied period in
both Borkrai and Jabo experimental plots. This results had led to non-significantly different crop
yields under the 3 different applying soil conditioners although there was significant differences

of top-soil water content (0-20 cm.) under applying different soil conditioners.



