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CHUTIMON CHUPHUTSA : RELATIONSHIP BETWEEN NITROGEN
RELEASED FROM ORGANIC FERTILIZER AND CHINESE KALE
(Brassica oleracea) GROWTH AND YIELD IN ORGANIC FARMING

SYSTEM. THESIS ADVISOR : SODCHOL WONPRASAID, Ph.D., 74 PP.

AMMONIUM/INORGANIC NITROGEN/NITRATE/FERMENTATION

Vegetable production under organic farming system requires plant nutrients
from the organic fertilizer. Nutrient release from the organic fertilizer is normally
slower than the requirement of vegetables. This is because most of the nutrients in
organic fertilizers are still in organic forms. To be available to plants, they must be
mineralized into inorganic forms such as ammonium (NH,") and nitrate (NO3). The
objective of this research was to investigate methods to enhance the releasing N from
the organic fertilizer in order to meet the requirement of vegetable crop production.
Organic fertilizer was fermented for 12 days with the fertilizer:water ratio of 1:1 1:2
1:4 1:6 and 1:8 under aerobic and anaerobic conditions. The solutions were analyzed
for NH,;" and NO3™ every two days. The results showed that there were no significant
differences between aerobic and anaerobic conditions on N release. In both conditions,
NH," increased but NO3™ decreased during the fermentation because of denitrification.
The net inorganic nitrogen (NH," and NOgz) decreased after fermentation. The
releasing N in the treatment of organic fertilizer to water ratio of 1:8 was higher than
that of other treatments. The solution from 5 treatments was applied to Chinease Kale
in a pot experiment and compared with the chemical fertilizer, dry organic

fertilizer and control (no fertilizer). Yield and growth of Chinease Kale in



fermented organic fertilizer were better than dry organic fertilizers, but not as good as
chemical fertilizers. The fertilizer:water ratio of 1:8 gave the best result among
fermented fertilizer treatments. In addition, inorganic N in fertilizer solution was
significantly correlated with N in Chinease Kale, fresh weight and dry weight. The
result of this experiment demonstrated that the fermentation of fertilizer in the water
accelerated the release of nutrients. Organic fertilizer fermentation made it more
effective than dry organic fertilizer itself. However, there were some N losses during
the fermentation in all treatments and conditions. Therefore, further study was carried
out to reduce the loss of NOs during the fermentation of organic fertilizer by
comparing fertilizer fermentation with pre-inorganic N extraction (pre-N extraction)
and without pre-inorganic N extraction (non pre-N extraction). The results showed
that pre-inorganic N extraction before fermentation increased inorganic N in the
solution compared to non pre-inorganic N extraction. The solution from both
treatments was applied to Chinease Kale and compared with control (no fertilizer),
chemical fertilizer and dry organic fertilizer in a pot experiment. Growth and yield of
Chinease Kale in treatments of pre-N extraction were better than treatments of non
pre-N extraction but still not as good as chemical fertilizer. To confirm the results of
the pot experiment, a series of 2 field experiments were carried out and similar results
were observed in both experiments. It could be concluded that enhancing the releasing
of nutrients from organic fertilizers can be done by fermenting organic fertilizer in
water 2 weeks before using, and the effect of nutrients on Chinease Kale has
increased. The growth and yield of Chinease Kale treated with fermented fertilizer

were better than those with dry organic fertilizer. In addition, the extraction of



inorganic N should be done before fermentation to prevent the loss of NO3; from

denitrification.
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