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Methods to measure the microbial community structure and functional diversity in

polluted soils
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Abstract : Sil microorganisms, such as bacteria and fung , play inmportant roles in pronoting il qudity and improving plant
health and nutrition , thus irfluencing terredrid ecosysems. Increadng anthropogenic activities, such as oraMing urbanizetion ,
agricutura development , pedicides utilization, and pollutions from dl surces, can potentidly dfect il microbid community
cormposition and diversity , leading to deterioration of il qudity and fertility. However , it is yet to be determined how these
changes in microbid dversty can irfluence suface and ground ecosygems. To that end , there is an acute need for reliable and
accurate methods to sudy the community dructure and taxoromy of il microorganiams. Without the development of dfective
methodsfor gudying the microbid diverdty, digribution, and behavior in polluted il , a thorough underganding of microbid
dverdty, aswdl asitsinpact on il hedth, cannot be achieved.

The determination of goecies diverdty depends on severd factors including the intendty of each gecies, the tota number of
goecies present , gecies evenness, and the gatia digribution of gecies. Methods to measure microbid community gructure and
functiond diversty in polluted sils can be classfied into two groups, i. e. , biochemicabased techniques and nolecuar
biolog cal-based techniques. Typicdly, diverdty gudesinclude the relative compari onsof communities across a gradient of sress
and digurbance. With current techniques, it is difficult to sudy true diversty due to lack of knowledge on comrpostion and the
techniques to determine the accuracy of the extraction or detection methods. Traditiondly, the andyds of il microbid
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communities has dways depended on culturing techniques usng a variety of culture media dedgned to maximize the recovery of
diverse microbid populations. However , only a stdl fraction ( <1 %) of the il microbid community has been accessed with
this gpproach. To overcome these problems, other methods such as the communityleve physologica prdfiling and andys's of
phogpholipid fatty acids have been used in an attenypt to measure a grester proportion of the il microbid community. In recent
years, nolecular-based approaches for assesing il microbid community have provided a new underganding of the phylogenetic
diverdty of mcrobid communitiesin polluted ils. Anong dl the availalde techniques, the PCR based methods are nog ussful
including denaturing/tenperature gradient ged dectrophoress (DGGE/TGGE) , anplified ribosomad DNA redriction andyss
(ARDRA) , ribosomd intergenic gpacer andys's (RISA) , autometed ribosomdl intergenic pacer andys's (ARISA) |, etc. The use
o these techniques might provide new ways of measuring il microbid dversty, utimetedy leading to a nore conplete
undergtanding o the potertid impacts o pollution on il microorganisms. Irformetion obta ned from such sudieswill d < provide
indgght on the role of microbia processesin il hedth. However , dthough the PCR based nolecular techni ques have been used to
overoome the limtations of culture-based methods, they have their own limitations such as the lyss dficiency of cdls or fungd
dructures variaion between and within microbid groups. Snce each group of methods (biochemica-based versus molecular
hiologica-based) can only provide a partid picture of one agpect of il microbid diverdty , a combined use of techniquesfromthe
two groups will certainly help to develop a broader , nore conplete profile of il microbid diversty in poiuted sils, which will
eventudly enhance our knowledge on the changes in microbid community function caused by the chziges in microbid community
dructure.

Key wor ds:polluted soils; microbid diverdty; nolecuar biology ; BIOLOG; ALFA ; PCR; DNA
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