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EFFECT OF CHLORIDES OF COBALT, N ICKEL AND COPPER ON N ITRIFICAT ION  

IN PEAT
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Mineralization of N in ihe presence ofO to 2000 mg kg ' each of Co. Ni and Cu as chlorides in peat was studied.

Tliese s;dts of metals did not produce any significant change in tlie proccss of niLrificalion and ammonificalion up to 40 

and 50 days respectively. However, lliereafter tlie general trend was forNH^-N to decrease up to 110 days as (NOj+NOj)- 

N accumulated. Nitrificaiion was increasingly sujipressed as tlie Co, Ni and Cu were increa.<ed, cs[x;cially with the 

highest level of Cu where NH^-N remained high and (N0j+N0j)-N remained at about the initial level suggesting tliat 

niliificalion was virtually prevented. Between 110 and 130 days of incubation ammonificalion increased slightly in all 

Irealjnetits but nitrification showed an unexplained flush at the highest level of applied Cu.

Key words; Peat, Nitrification, Heavy metals.

P»k. j. scL iixJ. res. vol. 32, no. 9, September 1989

Inlroduction

It is v/cU csublishccl that heavy metals arc highly toxic 

and can cause serious hazards in the soil-plant-animal system. 

Heavy metals may originate from deliberate application to 

corrcct deficiencies, as pcsticides or from industrial waste and 

sewage [1], As no information is available it may be 

interesting to see what could be the course of their reactions on 

nitrification in soil.

However, studies on the role metal ions in soils are 

difficult to plan and put into practice in selecting a correct soil 

environment conditions. In soils tliese elements arc strongly 

chelald by organic matter and their availability is chielly 

regulated by pH. At normal pH values in mineral soils liiey 

bccome insoluble while at low pH tlie solubility is at maximal. 

An acid peat was chosen as tJie suitable medium bccause of its 

low metal content to study tJic effect of chlorides of Co, Ni and 

Cu on nitrification.

MateriaLs and Methods

Commercially available Fisons peat (II) originally 

derived from Somerset was air-dried ajid passed through 2 

mm sieve. The physical and chemical characteristics of the 

peat are presented in Table 1.

For this experiment a different commercial samide of 

peat was used with an initial pH of 4.4 comp;ucd to that of 3.4 

for tlie sample used in tlie previous two papers. So 

comparisons arc not feasible. Its organic matter content of 

72% (C X 1.72) is similar and its C/N ratio is 30 compared to 

36 for tlie Red Moss peat but its (N0j+N0j)-N is considerably 

higher 90 compared lo 7. Its available P is also considerably 

lower 0.28 compaied to 1.58.
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Three concentrations of each of Co, Ni and Cu aschloridc 

in addition to one conu-ol trciUment. in duplicate, were used. 

Aqueous solution of each salt of metal was applied separately 

at the rate of 500,1000 and 2000 mg kg'* peat. Samples treated 

with salts received lime as estimated from pH lime curve to 

maintain the initial pH of 4.40. The experiment was arranged 

according to a randomized block design.

Portions of air-dry peat (50 g) were weighed into a series 

of clean-dry 500 ml conical flasks and incubated at 50% WHC 

at 25“ with "clingfilm” covering. A constant moisture content 

was maintained gravimeuically removing the "clingfilm" 

cover for 5 mine each day in order to make up the loss of water 

and provide aeration.

Peat samples (5 g) were collected, in duplicate, every 10 

days up lo 70 followed by 20 days intervals up lo 130 days. 

These samples were extracted with IM  KCl and tlicextracts 

analyzed for NH^-N and (NOj-hNO j)-N using a Tcchnicon 

Auto-Analyzer.

Ta h u ! 1. G i;n i:r a i, CMARAcri-j<Lsncs of the P iv t̂ Exam in kd .

Sample pH WHC Org.C Total N C/N CEC

Percent ratio ineq kg ‘ 

peat

Fisons 

Peat (11)

4.40 287 41.9 1.39 30 928.5

Available KCl exch. cations

NH^-N NOj+NO,)-N P Co Ni Cu

m gkg'peai

18.9 W.O 0.28 bdl bdl 2.66

1x11 ^ l>cl()w deicciion liniit.
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pH was measured with a combined glass/calomcl 

eleclrodc using a pH melcr from a saluralion past in ihc 

beginning and al the end. Organic carbon was determined by 

wet oxidation mettiod (2], total N by Kjeldahl procedure, CEC 

by IM  NH^OAc (pH 7.0) and IM  KCl exchangeable Co, Ni 

and Cu by atomic absorption spectrophotometer (Shandon 

Southern Model A 34(X)). 0.5 M acetic acid [3] extractablc P 

was c.stiniateti coiorimetrically using a Cecil Spectro­

photometer (Model E 272).

Results

Figure 1A (Co), 2A (N i) and 3 A (Cu) show tliat release of 

NH^-N increased rapidly up to 20 days of incubation, declined 

slightly up to 30 days in most of the treatments and then 

decreased gradually up to 90 days until it became nil for each 

salt of metals in two treatments (0 and 500 mg kg '). The 

decrease in NH^-N continued up to 110 days in samples treated 

with 1000 mg salt of metal kg-’ . Addition of2000mgsaltof 

metal kg ' showed almost a steady state in NH^-N between 50 

and 110 days. After 110 days a significant Hush in NII^-N in 

ail the treaunents was observed. None of the salts of metals 

showed any significant effects up to 50 days.

Figure 1B (Co), 2B (Ni) and 3B (Cu) show that the trend 

of accumulation of (N0 2+N0 j)-N up to 40 days was similar to

Fig. 1. Changes in NI l̂ +N (A) and (NO,+NO,)-N (B) as iriflucnccd by 

CoQj during acrobic incubalion of Fisons peal (II).

IM KCl was used bccause no signifi between IM and 2M KCl results was 

observed.

Fig. 2. Changes in NI 1,-N (A) and (NOj+NO,)-N (B) as influenced by NiClj 

during aerobic incubation of Fisons peal (U). Ixgends : sec Fig. I .

Days of incubation

Fig. 3. Chwges in NI 1,-N (A) and NOj+NOj)-N (H) as influenced by CuCI, 

during acrobic incubalion of Fisons peal (II). legends ; ' ec Fig. I .
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lhat of NII^-N (Figs. 1A-3A), Uicrc being no signilicaJU 

supi)rcssiuii of iiitrificalion (Tabic 2). Between 50 and 110 

clays niuil icaliun increased stcadly in the 0 and 500 mg salt of 

melal ucaunenls but it was significanily and increasingly 

inhibited at the higher levels (Tabic 2). None of the salts of 

mctiils at the concentration 2 0 0 0 mg kg 'completely curtailed 

nitrification which remained neiirly constiuit from 50 to 110 

days but Ni showed a slight increase and Cu a greater increase 

in niuificaiion at 130 days. By tlie end of the experiment in the 

control and 1000 mg kg 'o f Cu the amount of (N0j+N0j)-N 

declined after 1 1 0  days.

T a u i j ;  2 .  S x A n s T i C A L  T r e a i \ i e . n t  o f  t h e  D a t a  (LSD) a t  5 % .

Discussion

As reg;irds Cu toxicity, Peremi and Cornfield [4] rc|x)rtod 

lhat excess of Cu (10(XX) mg kg ' ) causcd significant reduction 

in nitrification. Similar views were also expressed by Tyler 

[5J. Lipman and Bericks [6 ] showed tJiat a tolerable range of 

Cu was ICX) mg kg ' soil and above that was detrimental for 

niuification. It has Ixjen noted that mineral-N showci' m! 

unusual flush at 130 days in salt treated samples exccpt one 

trciitment where 10(X) mg kg ' Cu was added.
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