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Abstract 2 3 1 2 1 0

Soil management under organic farming is base on only limited inputs of permitted
fertilizers, such as organic fertilizers, bio fertilizers and natural materials. Therefore, it is
doubt of a potential to maintain yield for long-term production. Which, little information is
available especially on organic rice of the tropical area. Thus, a series of experiment were
carried out during 2007-2008 with the following objectives (i) to investigate of soil fertility
under organic agriculture and evaluated for long-term production. (ii) to evaluate the soil
fertility of organic and conventional agriculture using of Soil Quality Index (SQI). (iii) to
investigate the nutrients balance in soil (N, P, K) in order to enhanced soil .productivity. (iv) to
investigate the effect of organic fertilizers, rock phosphate and natural potash to growth and
yield of Khao Dawk Mali 105 (KDL 105) rice under organic agricultural system production.

In the first year, field survey was conducted on organic rice production farms of 3
provinces in the Northeastern part of Thailand, i.e., Surin, Yasothon and Ubon- Ratchathani
provinces. The organic farms were classified into 4-groups base on fheir management and
processing time i.e., group 1. process < 5 year (4 farms), group 2: process 5-10 year (4
farms), group 3: process > 10 year (3 farms) and group 4: process by government official
and farmer's association (2-7 year, 4 farms). The soil samples were collected in 2 layers (0-
15 and 15-30 cm) for 3 times (before rice planting, during rice planting and after harvesting).
On the same time, the soil samples from conventional farms and forests were collected in
order to compare in each pair of organic farms. The samples were analyzed for chemical,
physical and microorganism properties. Yield and yield component of both organic and
conventional farms were test and recorded. Grain and straw as well as organic fertilizer
samples were collected and analyzed for nutrients content (N, P,Os, K,0).

The results indicated that, soils under 3 systems (organic, conventional and forest
soil) are classified as infertile soils and relatively the same for all systems due to their very
strong acid, non-saline soils, low of cation exchange capacity (CEC), very low of
exchangeable base (K, Ca and Mg). Fe and Mn were reaching to the range of plants
requirement but Cu and Zn were insufficient for the plant. Soil organic matter (SOM) content
of 3 systems was low and it found only a trend that on the top soil of organic farms slightly
higher than conventional farms. SOM of forest soil was higher compared to those agricultural
soils (both organic and conventional) which similar trend was found on total available N (NO;
+ NH;). In contrast, available phosphorus of agricultural soils was higher than forest soils
especially on the conventional farms that chemical fertilizers were applied. Furthermore, it

was found that SOM and exchangeable potassium of the samples collected during rice
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planting and after harvesting were clearly increase compared to those of samples collected
before rice planting. The physical properties of the soils from both agricultural systems were
- relatively the same similar as chemical properties. It was found only a trend that bulk density
of organic soil was slightly lower compared to conventional soil. The microorganisms (fungi,
bacteria and actinomycete) were varied depend on soil samples and it was not clear different
among 3 soil systems. Overall results of soil properties study have led to conclude that the
soil properties of both agricultural systems were relatively the same although the different
management has been practices. Similar result was found when compared among 4 groups
of organic farm which the soil quality depend on management practices for each farmers.

The soil quality assessment using of Soil Quality Index (SQI) shown that soil of 3
systems (organic, conventional and forest soils) were classified to the same soil quality rage
level 4 that has a potential for a sustainable production with very high input which consistent
to soil properties study.

The processing time of organic agricultural were effected on the rice yield. Grain and
straw yields of organic farm group 3 (>10 year, very high input) were higher than those of
conventional farm. Whereas, it was not different on group 1 (< 5 year) and group 2 (5-10
year) due to low input compared to group 3. The good agricultural practices found on group
4 (process by government official and farmer's association) resulting of high yield and yield
component compared to conventional farm. These results indicated that good agricultural
practices with high input be able to maintain yield for long-term production under organic
agricultural system.

Nutrients contents on grain and straw were not different between organic and
conventional farm, however the highest of grain nitrogen content 1.07% was found on a good
agriedltural practice of group 4 whereas it was not different for P,O5 and K,O of both grain
and straw as compared among 4 groups of organic farms. In addition, the highest straw K,O
uptake 13.38 kg/rai was found on group 2 (2-10 year) whereas, N and P,05 uptake were not
different. The average of nutrients lost by crop removal was about 9.9-6.3-1.4 and 4.2-3.0-
12.8 kg./ton of seed and straw yield respectively.

In general, N content of leguminous green manure is higher compare to those other
organic fertilizers. The application of green manure to reach nutrients rate as recommended
by Department of Agriculture (DOA) (9 kg N /rai) was inadequate of both P,O5 and K,O
about 1.2-5.3 kg P,Os /rai and 2.5-4.8 kg KO /rai. Whereas it was sufficient for farmyard
manure and compost application (exceed 0.2-7.4 kg P,Os /rai and 1.2-5.7kg K,O /rai).

The second experiment was conducted to investigate the effect of organic fertilizers,

rock phosphate and natural potash to growth and yield of Khao Dawk Mali 105 rice under
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organic agricultural system production on 2 organic farms at Ubon Ratchatanee province
including (i) demonstrate farm of farmer's association at Trakarnphutphon district (Kmr soil
series) and (ii) farmer’s farm at Khemarat district (Si soil series). The experiment wés laid out
in 2 x 2 x 2 factorial in RCBD including of 3 factors i.e. twc‘) N sources (organic fertilizer), 2
levels of both P and K. For N sources: N1 = Cow dung, N2 = Green manuring (Sword bean
for demonstrate farm and Cassié for farmer's farm), both organic fertilizer applied 9.0 kg
N/rai as recommended by DOA. For 2 levels of P and K were 1.33 time and 2 time of P and
K as recommended by DOA: P1 and P2 = 8 and 12 kg P,Os /rai, K1 and K2 = 8 and 12 kg
K,O /rai respectively. The amounts of P and K applied to each treatment have to exclude
P,05 and K,O from organic fertilizer then added to the requirement rate with rock phosphate
and natural potash respectively. The experiment consists of 8 treatments with 4 replications,
32 plots per farm and plots size 4 x § m”. The Khao Dawk Mali 105 rice was transplanted
and harvested 130 days after transplanted. Rice yield and component yield were recorded.
Grain and straw were analyzed for nutrients content.

The results of experiment shown that grain and straw yield of 327 kg/rai and 938
kg/rai of Sword bean were higher than 290 and 792 kg/rai of Cow dung on the demonstrate
farm plot. Whereas on the farmer farm plots, grain and straw yield of Cow dung (386 and
856 kg/rai) were higher than Cassia (348 and 678 kg/rai). The Khao Dawk Mali 105 rice on
both plot experiment were high responsibility to soil amendments (rock phosphate and
natural potash). On the demonstrates farm plot, the highest of grain yield 364 kg/rai and
grain/straw ratio 0.37 were found on the plot of Sword bean combination to high rate of both
rock phosphate and natural potash (9-12-12 kg. N-P,Os5-K,O/rai). Similar responsibility was
found on the farmer's farm plot except, no effected of rock phosphate this may resulted of
high available phosphorus in soil (17.5 mg/kg) of this farm. The highest grain yield 402-405
kg/rai and straw yield 854-925 kg/rai were found on the plot of cow dung combination to high
rate of natural potash and both rate of rock phosphate (9-8-12 and 9-12-12 kg. N-P,Os-

K,O/rai). However, the grain/straw 0.45 of cassia was higher than 0.39 of cow dung.





