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I N F L U E N C E  O F  A L U M I N I U M  C H L O R I D E  O N  N I 1 RI F I CA ' I  I ON IN TEA !’*
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(Rccclvcd Ock)l)cr 31. 1989; revised April 2,1990)

The of feel of iilumiiiiiimon atnniDnificalion and nilriHcalion was slucliod in a series of incubalionsof peal with ;uk1

williout added (Nll,)jSO,. Addition of AlCI, (0, 200, 4(X), 600 jig A! « ') caused a iionsigniricaiii incrciise in NH, N up 

to 25 days of incubation in ilic absence of (NI i,)jSO,;md tlie release followed by iminobilizaiion of N in tiie piesence 

of applied (NH^)jSO^. Similarly a significani cbangc in nitrification occurrcd after 25 days of incubation ;uid was found

to be a function of NI Î -N concentration. Aluminium u|)to 2TO ug g ' i)eat apjieared to stimulate nitrate production but 

tJie successive increments resulted in partial suppression (5 14%) of nitiilication. Greatest inhibition (14%) was caused 

by the highest level of aluminium. Results showed that addal AlCl^ had no significant toxic effect on ammonification, 

Change in pM at 60 days of incubation was controlled but did not chatige significantly.
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Introduction

Niuiricaiion i.s a microbiological prcx;cs.s and is 

inniicnccil by a number ofcnvironnicntal factors. It has been 

rciXM tccI that low iiilrificat ion rates in acid soiIs arc chicily due 

to low pit ll-3j, Mowcvcr, Greaves [4] and Singh ct al. [51 

suggest iJial high conccntralion of soluble altimiiiium may Ix'. 

responsible for the suppressing of the activity of nii/ificrs in 

acid .soils. Thus, ihc study of niuincati()n particularly at losv 

pH dc.scrves further • attention to evaluate the role of 

aluminium ions.

However, to design this lypcof experiment is practically 

difl'icult. The in.solubility of aluminium at the norma! pH of 

mineral soils and llie unavailability due to organo-inetal 

complex formation inorganic soilsprcsentseriousproblems 

in selecting corrcct environmcnta! conditions.

Thus, an acid peal, low In aluminium contcni, w'as 

choscn to test the impact of aluminium on niu-ification in an 

incubation experiment.

MafcriaLs and Mfthtnl.s

A commcrcial peat (pH 4.38) was collected, air-dried 

and ground to ])ass through 2 mm sieve. Some physical and 

chcmical properties of the sample were determined and arc 

presented in Table 1.

A poriion of peal (50 g) was weighed out into a series of 

16 clciin-dry 5(X) ml conical flasks. Two rates of niuogen (0,

100 tig N g ' peat) as (NH^)jSOj and four rates of akiniiniuin 

(0 .2(K),4(X),6(X) ug Al g ' jx;al) as AICI, .solution (p i! 2) wcfc 

applird in all possible combinations using a 2 x 4 roii)|iI','t^ 

factorial arranged in two randomi/.cd blocks. 'I ho peat 

was maintained al pi I 4,38 by ailding Ca(OH )j in amo'.ini': 

cstimaicd from a jiH titration cttrvc in aluminium lre:i:.td 

sani()lcs, riic treated samples were brought to 50'.v wa.tcr 

lu'lding capacity (W l 1C) and incubated at 25^ with clinj. !ii'[i 

covering the neck of the flask. The moisture content was 

maintaificd constant by daily weighing and addition o! 

water. The samples were aerated every day for 5 min. by 

removing the clinglllm covering. Changes in Nll^-N an ! 

(N0j+N0j)-N were me;istired in sub-samples collected every 

5 days over 30 days followed by 10 days upto (SO days..'r!'e 

pi 1 of the subsamjilcs were rcxordcd only at the beginning and 

the end. The |)erccntage inhibition of nitrification by addition 

of aluminium w'as calculated by the method ofDrcmncr and 

Bundy !6|.

pH was measured by using a combined glass/calomel 

eicctrode. L-stimation was made of organic c;u-bon by tlic wet 

oxidation method (7). Total N wasdetemiincdby thcKjcldah! 

procedure and tluitof CEC using IM  N ll^AOc (pH 7.0). An 

automated prcKcdurc was used for the colorimeutc 

delennination of /.vl KCI cxlraciablc NH^-N, (NO^+NO,i- 

N(8) and exchangeable aluminium (91 using a Tcchnicon 

Auto-Analy/er.

T asile 1. SoMi; hiYsiCAL AN15 CiiuNucAL Proi’i.rtiius OP nil! Pi;at.
pH

Peat Perccnt
C/>J CEC _ Exch. Available N

ratio meq k g ' Al NH^-N (NOj+NO,) N'

[X'ilt Ugg'fK',;)!

Commcrcial peat 4.38 259 41.41 1.53 27.1 902.2 2.9 30 215

•'I'his paper is a pnn of IMi.D. Thesis



AlCl, AND Nnuil ICAIION

RcsiiK.s niul Discussion 

, Cliiinj.’,c.s ill c.Mr:icl:\b!c N1 l^-N :\ml (NOj-i NOj)-N with 

time arc prcscmccJ in I'ig. 1.

Fig, IA  shows lluu in all liic li-cainicnLs wiiiioiil 

(NH^)jSO^,NM^-N increased by a small ainounl upto25(lays 

of incubaiion, l l ic  satnc IrcatniciiLs in the presence of 

(NH^)jSO^ rcsullcd in a release followeil by iininobilizalion 

(luring that period. However, after 25 days, NI 1̂ -N content 

declined witli time. The cffect of the ircatmcnts becainc 

significant after 25 days of incubation.
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^ Nioo AI700
^--^Nioo Mtoo

*N)00 Altdo

J
50 60

20 30 40

Days of incubation

I'ig, I. Changes in NII^N (A) and (NOj+NO,) N (II) as influcnccd by 
AlCI, dim'ng aerobic inciibnliofi of peal ai 25' ,

1..S0 at 1% level: 1,5, 2,3, 1.0 and 1,2 fur NII.-N and 2.4, <1,6, .5.1 and 
'SA for (N0 ,+ NO,)-N al 30, ‘10, 50 and M days rcspcclivcly,

. r.'f'-

The results showed lhal added aluniinium was more 

cITcctivc on niuification (Fig. IB ), After 25 days of 

incubaiion NH^-N was oxidised .and (NO j+NO,)-N  

accumulaled significantly with lime (I'ig. ID ), in the initial 

stage no such effccl was observed due to lag effcct in the start 

of niirificalion. The amount of NH^-N niuified was higher in 

Ihe corresponding (NM JjSO^ trc,;ilments than in trcatcnts 

witliout added (NH^)jSO^, This suggests that nitrification is a 

function of substrate,concentration of NH^-N (Fig, lA ). 

Addition of 200 ug A l g ' peal appeared to promote 

niirificalion significantly over ihc control pul further 

ip.crcincnis of aluminium additions causcd a signiilcant 

suppre,ssion resulting in an accumulation o'" N1 l^-N. Greatest 

inhibition was caused by tlic highest level of aluminium (6(X)

ujr Al hill it (lid not suppress niiiiiic pimln. ' y 
coiiipli.li.iy. Aliiiiiiiiium at a coiiceiiiiiiliiMi nl IMi 1 ■ 
inhibilcti nilril icaiion by up to 5% alu^r60 days d( iiu n! .,'ji - 
A rise in tlie (|uanlity to 600 ug g ' retarded niiiilicaiii!;', 1., 
a further 6%. (!reaves (41 and Singh f.ial. |5]aNo k'i'dMi '! Hii- 
theprcsenccdl aluiiiiniuin suppK'ssetl the attiviiy ol niln!' I 
in .soil.

Changes in total minerali/.ed-N’, (N'Ĥ  î NOji 
were similar in all the ticaUncnts (Tabic 2), 1 his sn)>)'/:sî 
added aluminium had nodetrimental clfecton t!ie pioil'.K P' ” 
of animoniuin from |X'.atupto the concentration liinil ii m m !.■• 
600 ugg '.

Tami.i; 2. lNn.ui;Nci-: or Al o n  R i:(:ovi;ry  oi' T or.\! .

M in'i KAi,!/.i:t)-N (NH^+N0j-*N03)-N {[.k : g ' Duv I’l ai '

I K(.'.M CoMMi:i(('iAi. I’i:AnN(;uiiAii:i) Wini (N'l l̂)'i(’), 
Ai.MniiicAi.i.v AI 25°C.

Days N (WMK-1 |K-at)
of incu 0 H .K'
bation Al (ug g ' pcai)

0.__....200 «)() 0 -fOO. 4'10 i ! ''•!
0 245 245 245 245 345 345 3I.S } 1 ;
5 262 26-1 265 263 364 300 3').'.
10 267 267 264 264 365 362 3r.(,)
15 269 268 269 263 374 372 376 ;o
20 278 278 273 272 368 36̂ 1 363
25 2H4 280 285 290 371 373 37M \ h
30 m 293 293 294 369 3()9 .Ml'.'
40 2K6 281 281 288 363 363 366 , 1

50 303 303 305 305 379 379 380
60 322 322 325 322 389 389 389 1 j.''

Control of pi I by addition of Ca(OM)j was siicrc - .!i'l 

and no significant change in pi I wasol.'servcd altei 60 (!.»', • 

incubation.'Ihe pi I changed from 4,25 to 4,.}5 aiul1.?0 ii>i . 

in treatments w ithout and with (N II^)jSO^. n.i- 

nonsignilicant change could probably bo du''. to the !iu'!'. 

bulfcring capacity of the jwat. This supports the coiiclnsi.- m 

that tlie small hut significant suppression o( nitrification v . % 

due U) the |)rescnceof aluminium ralhcrthan the rcdir.iion 

pi I. Nitrification occurred in all incubations at v.hi'h

is considered to be below the normal pH for the had-n.i! 

oxidation «l N1 l^-N, Harlier cxix'.rimcnts lailcd to shnv,' a?' ,■ 

benefit from the addition of a soil infusion c'sntaiini' ’ 

nitrifying organisms (10, I I ) ,  It is possible that in ihi.^ 

incubations lielcrotro[)hic fungi were responsible 

nitrifiration rather than autouophic bacteria,
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