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Gaseous loss of nitrogen (N 2 and N20) with the exception of ammonia volatilization is referred to as denitrifi­
cation. Nitrate ions denitrify in the soil but NH + ions do not (Broadbent and Stojanovic 1952). 

The rates of evolution of N 2 , N 20 and Co2 from St. Coombs soil were measured under steady state gas flow 
conditions (Wickremasinghe et al., 1978). In surface soil (0-15 cm) under anaerobic conditions (0.5 % O2 in a helium 
atmosphere) N 2 and N 2 O evolution was obseryed in the effluent gas stream after six hours of anaerobiosis. , N 2 and 
N 20 accounted for 40-60 percent of the nitrate lost. Proportionately more N 20 was produced than N 2 . The produc­
tion of CO a was proportional to N 2 and N2 O evolution dropping sharply to a steady rate when the soil nitrate was 
exhausted indicating that nitrate respiration was responsible for this. The final steady rate of C0 2 evolution resulted 
from fermentative reactions in the soil. 

Addition of increasing amounts of nitrate merely extended the period of denitrification and not its rate. Gase­
ous (N2 + N20) losses at pH 6 was only 8% more than that at pH 4 and no nitrite was found in the incubated soil. 
This suggests that significant losses as NO were unlikely. 

Denitrification was not observed in subsurface, 15-30 cm depth, soil which contained large amounts of indigcn,-
ous soil nitrate even after adding glucose. Inoculating this soil with increasing amounts ofthe surface soil upto 15% 
by weight induced substantial denitrification. 

If these observations are generally true of tea soils, then large amounts of the nitrate in the subsurface soil result­
ing from the leaching of nitrified (NHJ a SO* will not be lost by denitrification even under truly anaerobic conditions 
because of the absence of denitrifiers in the soil below 0-15 cm depth. However, our measurements suggest that after 
nitrification, anaerobiosis even for a few hours in these surface soils could cause substantial losses of ammonium and 
urea nitrogen fertilizers by denitrification. 
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THE ROLE OF NITRIFYING BACTERIA IN TEA SOILS 

K. N. Wickremasinghe and N. Walker 
(Department of Soils and Plant Nutrition, Rothamsiead Experimental Station, U.K.) 

Nitrification in soil is most rapid at neutral or slightly alkaline reaction, but little is known about nitrification in 
acid soils. Ishaque and Cornfield (1976) reported that nitrification is heterotrophic in Bangladesh tea soils but no con­
clusive evidence was presented. Bhuiya and Walker (1977) detected autotrophic nitrifying bacteria in some other tea 
soils from Bangladesh. 

We have isolated and identified pure cultures of (ammonium oxidizing) autotrophic, nitrifying bacteria from 
several acid tea soils from Sri Lanka. The continuous Gas Flow-Through system developed by Wickremasinghe et al., 
(1978) was used to demonstrate that these nitrifiers are active even in acid tea soils. The advantage of this technique is 
-that-by merely changing the gas phase from anaerobic to aerobic we can induce nitrification or denitrification to occur. 
Thenitrate produced during nitrification of NH + — N in the soil is estimated as N 2 and N 2 0 during denitrification '-b> 
Gas chromatography. 

.We conclude that the autotrophic nitrifying bacteria present in Sri Lanka tea soils are actively nitrifying the 
NH •+ .to NO - even in these acid soils. "' 
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STUDIES ON THE QUALITY OF IRRIGATION WATERS IN KALA WEWA AREA 

H. D. Gunawardhana and A. M. K. R. Adikari 
(Department of Chemistry, University of Colombo, Sri Lanka) 

Tfhe knowledge of the chemical composition of the irrigation water, its effect on salt build-up during irrigation 
period is essential for adopting irrigation especially in the Mahaweli irrigation project area. The suitability of an 
irrigation water depends upon several factors. Periodical variation of PH, cationic and anionic composition, SAR and 
RSC of the irrigation waters collected at certain selected sampling spots in the Kalawewa area were studied. A remark­
able increase of SAR values were observed in April and to a certain extent in November. It is possible to establish some 
kind of correlation between these values and the water management, yield, etc. 

The determination of potassium, nitrogen and phosphate contents reveals the monitoring of actual 
Consumption of fertilizer by the crop. 

Authors are indebted to the Man and the Biosphere Committee of the National Science Council of Sri Lanka 
and also to the Environment Information Service of the National Science Council of Sri Lanka. 
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THE INFLUENCE OF PHENOL-RICH PLANT RESIDUES ON SOME BIOCHEMICAL 

CHARACTERISTICS OF AN ACID TEA SOIL 

Part I : Effect on Soil Nitrification 

K. Sivapalan, V. Fernando 
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and 
M. W. Thenabadu 

(Faculty of Agriculture, University of Peradeniya) 

Tea (Camellia sinensis L.) which is a major agricultural crop in Sri Lanka, has a very high content of polyphe­
nols in the foliage. It has been estimated that about 450 Kg of phenolic material (as polyphenols) are returned to the 
soil per hectare per annum, both as leaf-fall and as prunings. 

Polyphenols are believed to retard nitrification (Basaraba, 1944),inhibitssoil urease activity (Fernando & Roberts, 
1976) and reduce the biodegradability of organic matter (Basaraba & Starkey, 1966). It was therefore of interest to 
examine the possible significance of phenol-rich residues on soil character. 




