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EFFECT OF LIMING, PHOSPHORUS AND AMMONIUM SULPHATE ON AMMONI-
FICATION AND NITRIFICATION IN PEAT
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Mineralization of native N in an extremcly acid peat [ollowing liming and addition of P and (NH,),50, was
investigated. All the tcatments increased NH -N upto 20 days incubauion followed by a rapid decrease (o a minimum
at 35 days. The rend, thereafter, mainly followed aslow increase at 45 days. Released of NH,-N increased significantly
with pH and added (NH,),SO, specially where lime and N were applicd together.

The (NO,+NO,)-N level dropped in the first 5 days and remained near zero upto 25 days of incubation in all the
treaunchts. A subsequent small flush occurred at 35 days. Nitrification was limited aldwough. Neither lime nor
(N11,),80, was effective in stimulating (NO,+NO,)-N production. Added P did not promole anumonification and
nitrification significantly. Interactions of lime, P and (NH,), SO, were nonsignificant in both processes except

anunonification of N x pH in peat.
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Introduction

The organic matter of the soil contains the major
proportion of N and is the key factor in limiting the amounts
of NH, and NO,-N rcleased in soil. Mincralization of organic
nitrogenous compounds is a biochemical phenomenon
regulated by subsuule and environmental conditions. The
acidity of soil plays a vital rolc in this respect.

Niuifying organisms arc sensitive w soil pH and the
individual Genera have different pH optima. The optima for
most common strains of Nitrosomonas fall in the range
between 7 and 9 and atof Nitrobacter is 5-10[1]. Neverthless,
the activity of niuilicrs has been obscrved in mineral soils
even at pH values below 4 {2,3]. Studics on N transformation
as influcnced by pI have been mainly on mincral soils [4,5].
Commonly liming improved the mineralization of N in soils
significandy.

Release of mincral - N in organic soil/peat was studicd
only by a few workcrs [6-8] and this ficld deserves further
investigation to improve the N cconomy by exploiting the
native N particularly in agriculturally important organic soils.
The present study reports an attempt to evaluate the impact of
lime, (NH,),SO, and P as microbial stimulant of
ammonification and nitrification in a highly acid peat.

Materials and Methods

Materials. The peai sample was collected from Red Moss
site ncar Aberdeen, air-dried and ground to pass through 2 mm
sicve, The peat containing 76.6% organic matter was high in
C/N ratio and became extremcly hard following air-drying
(Tablc 1). Morcover, the sample was also extremecly acidic in
naturc, low inavailable P and (NO,+NO,)-N, and modcrdtc in
NH,-N and CEC.

lncubauon technique. The pcat sample was incubated at
three pH leveis with three Ievels of Pand two Ievels of Nina
full factorial combination with two rcplicalions arangedina
randomized block design.

Ca(OH),at thcratc of 0, 13.3and 26.9 g kg™* was applicd
to change the initial pH from 3.4-4.5 and 5.5 respectively. A
solution of (NH,),SO, was applicd at the ratc of 0and 100 mg
N kg and a solution of CaH, (PO,),.H,0 to providc 0, 50 and
100 mg P kg! peat. A basal dosc of soil infusion (10 ml kg*
peat) was also included in the cxperiment o stimulate
nitrificauon in pecat. This infusion was prepared from a garden
soil and water in the ratio 1:2.5.

200 g air-dry pcat (2mm) was weighed into a serics of 36
clean-dry 500 ml conical flask. Taking thc quantity of the
added solutions into account, the peat samples were cach

TABLE 1. GENERAL CHARACTERISTICS OF THE PEAT EXAMINED (MEANS OF DUPLICATE ANALYSES).

WHC Organic Total C/N pH CEC Available Available
Peca matler N ratio meq kg Nmgkg! Pmgkg!
Percent peat peal peat
NH,-N(NO,+NO,)-N
Red moss 219 76.6 1.22 36.5 34 816 122 6.6 15.8
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adjusted w 50% watcer holding capacity (W HC) and incubated
at 25° with paralilin covering. Each day the covering was
removed for S minutes for acration and for the moisture
content o be maintained constant gravimetrically. About 5 g
peat was sampled from cach flask every 5 days upto 45 days
todetermine Ni1,-N and (NO,+NO,)-N. pH was mcasured in
scparale 5 g peal.

Analytical techniques. pH was measurcd from a
saturation pastc using a combined glass/calomel clectrode.
Organic carbon was mcasured by wet oxidaton method [9].
Estmations were made of total N by kjeldahl digestion and
CEC by IM NH,OAc (pH 7.0). Available NH,-N and
(NO,+NO,)-N were determinced colorimeurically in 2M KCl
extractusing a Technicon Auto-Analyzer [10]). Available Pin
0.5M acelic acid [11] extract was mcasured
specuophotometrically using a Cecil Specurophotometer
(Modecl E 272).

Test for nitrifiers. 20 g air-dry garden soil (2 mm) was
incubated in 50 mil conical {lask in the absence and presence
of 10mgN kg as (NH,),SO, at 50% WHC and 25°for 7 days.
Potentality of nitrifiers was confinned by significant
accumulation of (NO,+NO,)-N.

Results
Relcase of NH,-N and (NO,+NO))-N from pecat in the

presence and absence of N duc to liming and P addition have

been measured and presented as mean of duplicates in Fig.1.
Because the statistical LSD at 1% level indicates that only pH
has significant clfects on the NH*, recoveries these 3D
diagramms were plouted from the means of the results for the
0,50 and 100 mg levels of P for cach pH/day.

All the treauments caused an increasc in NH,-N upto 20
days of incubation with a significant immobilization at 15
days (Fig.1). Accumulation of NH,-N than [oliowed an allcrmate
release and immobilization. Release of NH,-N was significandy
higherat pH levels 4.5 and 5.5 over the control. Application
of P increased the release of NH,-N but not significanly.
Similar positive cffect of P was observed when applicd
inconjunction with lime or N at any level (50 or 100 mg P
kg"). However, when N was applied a very distinct and
significant simulation in the relcase of NH,-N was recorded
alonc and in combination with lime. The interactions of lime,

P and N though increascd the accumulation of NH,-N but not '

significantly, Maximum amount of NH,-N accumulated was
595 mg kg at 20 days whicn the peat was incubated with N and
100 mg P kg . During pcak period of ammonification (10 o
25 days) addition of N stimulated the aclivity of ammonificrs
very promisingly with an accumulation of more than net 100
mg NH,-N kg™ peat in all the treatments over thosc receiving
no N. Atday 45, the ureatments with N yiclded slighuy higher
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amount of NH,-N at lower pHexceptat pH 5.5 with 50 mg P
kgt

Release of (NO,+NO,)-N showced an unusual trend
(Fig.1). The initial (NO,+NO,)-N lcvel dropped i the lirst 5
days in all the treauncats and continued upl 25 days of
incubation, This disappcarance of NO,-N might be due w
denitrification of N favoured by high organic malter content
of the peat. The (NO,+NQ,)-N }cvcls were very low and
showed only a sudden "mini-flush™ at 35 days corresponding
1o the winimum levels of NH,-N. The concentration of
(NO,+NO,)-N again started w decline until day 40. At 45
days, peatincubated at higher pH showed a litde gencration of
(NO,+NO,)-N. Among the ueaunents pH in all combinations

5

Fig. 1. Recovery of mineral N (mg kg * dry peat) from peat incubated without
(NH,), SO, (A) and with (NH,),SO, (B) acrobically at 25°,

LSDat 1% Jcvel: 6.8,2.8,4.9,6.7,5.2,2.9,3.2,4.1,2.5,for pli; 3.8,4.9,
54,4.6,39,4.8,28,23,3.0, forN; 2.1,3.6,4.1,2.9,6.2,5.8,3.4,46,33
for N x pll at 5,10,15,20,25,30,35,40, and 45 days respectively. Incubaton
penod: 11.23,
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showed slighuy betier formation of (NO,+NO,)-N at 35 and
45 days of incubation. In contrast, pH 5.5 at any combinations
showed slight suppression of nitrification.

pHin all the treatncnts decreased nonsignificanty except
those receiving no lime which showed slight increase at the
latest part of incubation.

Discussion

Application of lime increased the process of ammoni-
fication significandy. The profound impact of limc on
ammonification was also reported by Kaila {6] and Harmsen
and Van Schreven (7). The recovery of NH,-N was significantly
greater in peat treated with lime together with (NH,),SO, than
lime alonc. Addition of soluble N promoted the relcase of NH, -
N from the peat by encouraging the growth and acuvity of
ammoniliers. P possibly got fixed in peat and became ineffection
1o promote the release of NH -N significantly.

Nitrification occured after a lag phasc of 30 days. Similar
vicws were also expressed by Ishaque and Comfield {12] and
Tan[13] who observed that nitrification may proceed following
alag period in highly acid soils. Evidences suggest that liming
generally stimulited nitrification in soil [8,14,15]. However, a
contrasting result was found in thiscxperiment. Too abruptand
100 drastic liming might causc temporary destruction of
microbial activity and mincralization of N in soil (16].
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