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Effect of long term nitrogen (N) animal manure application was observed to estimate
N balance on forage rice cultivation in 2 years in pot and 4 years in field experiment.
Repeated application of animal manure will probably affect gross N dynamic in paddy soils
in long term and high biomass production of forage rice plant. Much of the N applied
to submerged rice fields, resulting in increased N losses such as nitrate (NO,) leaching.
Forage rice is grown intensively with the application of large amount of animal manure
and tolerates higher N loading than as staple food varieties of rice. Thus, collaboration
is feasible between rice growers and livestock farmers in usage of animal waste as
fertilizer. Furthermore, appropriate N management is required to improve soil fertility
and forage crop production while minimizing N losses.

Chapter 1. The general introduction and literature review about N-cycling process
in forage rice cultivation and animal manure effects on the paddy rice cultivation.

Chapter 2. Field experiment was conducted on the biomass production and N quality
as effects of the long—term of N-animal manure application in a paddy field planted with
forage rice (Oryza satival. cv Tachisuzuka, Kusanohoshi) during four years rice—growing

seasons. Growing forage rice as whole crop silage would be a step forward towards
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self-sufficiency in feed. The results study indicated that the increasing of N—animal
manure application tended to increase of biomass production, and in average of biomass
yield was higher in 14 g N m™? throughout 4 years cropping rice. The biomass production
tended extremely to increase gradually over the cropping season within a year and
increase year after year. Forage rice plants (Tachisuzuka) can produce a lot of biomass
and can take up a lot of nutrient in the highest of N application (28 g N m2), however
this is considered to be more effectively by reduce and minimize loading of N in 14 g
N m? application rate to maintain the soil fertility and environmental pollution. High
N application was also higher to the nutrient content by plant and the nutrient content
in the remained soil at harvest time during 4 years rice cropping season.

Chapter 3. Pot Experiment was conducted to estimate N balance of forage rice ( Oryza sativa
L. cv. Tachisuzuka) Applied with animal manure. Result indicated that increasing levels of
N input improved forage rice growth characteristics (plant height, tiller number and SPAD value).
Higher N inputs resulted in greater plant N content, N-uptake by plant and biomass production
in all treatments, with the greatest increase being observed for the 28 g N m? treatment.
We found that increasing N input increases N leaching loss. In addition, we found that N
leaching loss was greatly enhanced in the absence of rice plants. Ratio of N leaching losses
for selected treatments was 20. 3% (N14—planted), 29.1% (N14-unplanted), 23.4% ( N28—planted ),
and 33.5% ( N28-unplanted ).  Excess application of N was shown not only inefficient for
biomass production, but also increase N leaching out and harmful for environment.

Chapter 4. Leaching behaviour of N in forage rice (Oryza sativa L. cv. Tachisuzuka.)
cultivation that applied with animal manure was conducted in field experiment. The result showed
that NO,-N leaching was higher than NH,~N leaching in the percolation water during the
cultivation of forage rice periods. The highest NO,~N leaching was found in 28 g Nm? (6.3
mg. L"), that it was indicated on the polluted levels. Highest of the biomass production was
in 28 ¢ Nm? but the biomass production was nearly similar result in 14, 21 and 28 g N
m? It is concluded that best of application of N-fertilizer in N14 because it was greatly
to enhance of N-use efficiency, and decreased steadily of NO,~N leaching in the environment
of the groundwater.

Chapter 5. Rice growth, N uptake, and biomass production as effect of N animal manure
compost applied in the forage rice (Oryza sativa L.) cultivation was conducted in pot
and field experiment. The result showed that high N application was higher significant

of the growth characteristic rice, the N uptake by plant, and the biomass production



in all of treatment, in all of rice cultivated, and in the pot and field experiment
In forage rice cultivation, Tachisuzuka was perfective prospects for forage rice plant
as whole crop silage (WCS) due to the Tachisuzuka is the first rice cultivar in which
highest straw biomass production, and suitable for feed production of rice WCS of
advanced quality compared by Kusanohoshi and Hinohikari. In N14 (14 ¢ Nm2) of N-manure
application was considered effective of N-use efficiency to higher productivity for
forage rice and using forage rice are useful for the reduction of N loading in the
environment.

General Conclusions: Forage rice can produce a lot of biomass and a lot of nutrient

uptake in the highest of N-animal manure application. Excess application of N was shown

not only inefficient for biomass production, but also increase N leaching out and harmful
for environment. It was concluded that application of N-animal manure in 14 g N m™
increased N-fertilizer efficiency at higher produce of biomass and decreased steadily
N leaching pollution in the groundwater. Using of forage rice are useful for the

reduction of N loading in the environment
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