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Oxalate is one of the anti-nutrients in forage that can bind with calcium (Ca) in the blood to form insoluble Ca
oxalate, which may lead to low serum Ca level and renal failure. Information of oxalate in forage is limited in
spite of its importance in animals. The objective of this work was to investigate the oxalate accumulation in
tropical forage especially in response to fertilizer application. To perform proposed research, author initially
established a simple and accurate method for determination of oxalic acid in forage using high-performance liquid
chromatography (HPLC). '

1. Napiergrass (Pennisetum purpureum) was examined for oxalate levels with regard to season, variety, botanical
fractions and cutting interval. Oxalate content was affected (P < 0.001) by the season with the highest value
(3.77%) being associated with early summer samples and the lowest value (1.76%) with late autumn samples.
Compared to a normal variety, a dwarf variety exhibited higher oxalate content but the difference was not
significant. Oxalate content was higher (£ < 0.05) in leaf tissue (2.78%) compared to stem with leaf sheath
(2.05%). Oxalate content in napiergrass declined (P < 0.05) as the cutting interval increased.

2. A series of nitrogen (N) fertilization studies were conducted to examine the oxalate content in forage.
Fertilizing napiergrass, Rhodesgrass (Chloris gayana), Guineagrass (Panicum maximum) and Sudangrass
(Sorghum vulgare) with urea did not result in excessive oxalate accumulation in the forage. In addition,
fertilizing napiergrass with ammonium nitrate had no pronounced effect on oxalate content in the forage. In a
nutrient solution study, nitrate nutrition showed higher contents of oxalate, Ca, magnesium (Mg), potassium
(K} and sodivm (Na) in napiergrass than the ammonium nutrition. The soluble oxalate content in plants was
positively correlated (r = 0.87) with K concentration, while the insoluble oxalate content was positively
correlated with Ca (r =0.83) and Mg (r = 0.81) concentrations.

3. It was demonstrated that where the soil is high in sodium chloride (NaCl), dwarf napiergrass will tend to
grow well and be low in oxalate. The 100 mM NaCl treatment exhibited higher soluble oxalate content
compared to other treatments, but the differences were not significant.

4. It was tested the interaction effects of N and K fertilization on oxalate in napiergrass. The soluble and total
oxalate contents showed an increasing trend and insoluble oxalate content showed a reverse trend with
increasing K level. Interaction effects were found between N and K for oxalate, but no similar trend was
observed among the cuttings.

5. Soluble oxalate content in napiergrass showed a decreasing trend and insoluble oxalate and Ca showed a
reverse trend with increasing Ca(OH), level. The 90 g m'QCa(OH)z treatment was most effective to reduce
soluble oxalate by increasing insoluble oxalate, with significant (P < 0.05) differences between the 0 and 90 g
m™ Ca(OH), treatments.

It is concluded that oxalate content in forage could vary considerably with some factors. These include season,

plant species, plant part, plant maturity and fertilizer application (such as nitrate, ammonia, K and Ca).
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