
Agricultural research Journal, S'ue:: C'anal Uni"versity,

NITRIFICATION OF NITROGEN FERTILIZERS UNDER SALINE CONDITION
AND ORGANIC MATTER SUPPLEMENTATION.

EI-Shahawy, It M. and Atalla, K. M.
Department of Microbiology, Faculty of Agriculture at Fayoum, Cairo University, Egypt.

(Received, March 1.2003)

ABSTRACT

A laboratory experiment lvas conducted to study the effect 0/ diluted Koroon lake water at
Fayoum on nitrification of ammonium sulphate and urea fertilizers in the absence or presence oj
organic matter. Increased salinity delayed, suppressed or inhibited nitrification of both fertilizers.
Ammonification of urea seemed to be independent of salinity. Nitrification, generally, was sensitive [0

salinity. In non-saline soil addition 0/ narrow C/N ratio organic matter (Clover) enhanced
ammonification and nitrification while wide C/N ratio ones (wheat straw) encouraged immobilization of
mineral nitrogen. While salinity in presence of the two organic supplements, negatively affected
ammonification, subsequent nitrification and even the immobilization process. Supplementing mineral
fertilizer nitrogen with organic matter variably alleviated the adverse effect of salinity on biological
nitrogen transformations in soil.

Key wor~s: Salinity, organic matter, nitrification and nitrogen fertilizers.

INTRODUCTION

Microbial activity in soils is important in
the cycling of nitrogen and other elements and also
in the decomposition of organic matter. The use of
high salinity water or addition of soluble salts to
soil, result in decreased microbial activity
(Johnson and Guenzi, 1963; Singh ef al,. 1969;
Agarwal ef aI.. 1971; Laura, 1974 and Paul and
Clark, 1996). The increasing use of saline water in
irrigation in order to overcome the lack of fresh
water, specially in Fayoum Governorate, aroused
concern about its effect on microbial
transformation of mineral nitrogen fertilizers in
soil. Nitrogen is a limiting factor for crop growth
in saline condition, since availability of
nitrogenous fertilizer in salt-affected soils depends
upon the nature of the fertilizer, degree of salinity
and absence or presence of organic matter in soil
(Kuenen and Kobertson, 1988; Paul and Clark,
1996 and Subba-Rao, 1999).

Nitrification of mineral nitrogen fertilizers
was found to increase with time and to decrease
with the increase of salinity and was more from
ammonium sulphate than urea (Ghandhi and
Paliwal, 1976). This agrees with the findings of
Singh ef aI, (1969); Broadbent and Nakashima
(1971); Westerman and Tucker (1974) and Mc
Cormick and Wolf (1980). Ammonification
seemed to be less sensitive to salts than
nitrification process Ballmann and Conard (J 998),
As the concentration of salt increases ammonia

accumulation increases in soil. Ammonification
appeared to be, mostly, chemical in saline
conditions (Singh ef ai. 1969; Laura 1974; and EI
Shahawy and Mashhady 1984),

The present investigation based on a
laboratory experiment, which extended to 12 wks,
was undertaken to study the biochemical
transformation of ammonium sulphate and urea
nitrogen as influenced by different levels of saline
Kaman lake water in absence or presence of
organic matter.

MATERIALS AND METHODS

Unsaline loam soil containing 37.3%
sand, 40.4% silt, 22.3% clay, 3.0% CaC03, 0.48%
organic carbon, 0.054% total nitrogen, 15 ppm
nitrate-nitrogen, 20 ppm ammonium-nitrogen, C/N
ratio of 8.3, pH of 7.7 and T.S.S. 0.079% was
used. Prior to the study, the soil was sieved
through a 2 mm sieve, thoroughly mixed and
distributed in 1000 cc capacity glass .lars at the rate
of 500 gljar. Soils were fortified With appropriate
amounts of ammonium sulphate or urea standard
solutions to obtain a final concentration of 220
ppm ammonium nitrogen. Saline soils \\'ere
prepared by adding different amOllnts of diluted
Karoon lake water together with the nitrogen
source to soil samples. Ground organic
amendments (namely, clover and wheat straw)
were also added at the rate of 2°6 w/w. Serial
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