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Fig. 1. Phylogenetic tree of 100 bacterial clones from the orchard soil site exposed to agricultural chemicals over 30 years. Numbers within
brackets indicate the number of clones occurred among 100 16S rRNA clones examined in this study. The scale bar represents the phylogenetic
distances between the bacteria analyzed in this study. *UD indicates the specific group which was not placed into the known genus within the

division group.
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Fig. 2. Phylogenetic tree of 93 bacterial clones from the non-agricultural soil site near the orchard soil site. Numbers within brackets indicate the
number of clones occurred among 93 16S rRNA clones examined in this study. The scale bar represents the phylogenetic distances between the
bacteria analyzed in this study. * UD indicates the specific group which was not placed into the known genus within the division group.
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Table 2. Comparative analysis of genera occurred in tangerine orchard and non-agricultural soil

No. of occurrence frequency

No. of occurrence frequency

Genera Tangerine orchard Non-agricultural Genera Tangerine orchard Non-agricultural
soil soil soil soil
Achromatium sp. 0 1 Luteimonas sp.

Ensifer sp.

Acidisphaera sp. 2 0
Acidobacterium sp. 6 5
Actinopolymorpha sp. 0 1
Alkalilimnicola sp. 1 0
Aminomonas sp. 0 1
Anoxybacillus sp. 0 1
Bacillus sp. 1 0
Bilophila sp. 0 1
Bordetella sp. 0 1
Bradyrhizobium sp. 0 2
lostridium sp. 3 0
Desulforhabdus sp. 1 0
Desulﬁlromonas' sp. 0 1
Ectothiorhodosinus sp. 9 0

Ectoihiorhodospira sp. 1 0
0 1
0 ‘

0

0

Mesorhizobium sp.
Modestobacter sp.
Moorella sp.
Myxococcus sp.
Nitrosococcus sp.
Nitrospina sp.
Nitrospira sp.
Opitutus sp.
Pelobacter sp.
Phaeospirillum sp.
Pirellula sp.
Planctomyces sp.
Planococcus sp.
Polyangium sp.
Pseudomonas sp.
Ralstonia sp.
Rhodopseudomonas sp.
Ruminococcus sp.
Sphingomonas sp.

OO =, OO O =m0 DO =IO N =, 00 =, =00 0000000 o =
)= O = = = O = O = O R, O R W om e e G e e N e O

Sterolibacterium sp.
3 Streptomyces sp.
, : 3 Synechosystis sp.
Geobacter sp. 1 Synthropus sp.
Gloeobacter sp. 1 Thermacetogenium sp.
Holophaga sp. 12 0 Thialkalivibrio sp.
Hyphohzicrobium sp. 0 1 Thioploca sp.
Hyphomonas sp. 0 2 Variovorax sp.
Leprospirillum sp. 0 1 Verrucomicrobia sp.
No. of a total of genera Tangen'nf': orchard S(,’ﬂ 18
Non-agricultural soil 4

One hundred 16S rRNA clones from the tangerine orchard soil and ninety three 16S rRNA clones from the non-agricultural soil were sequenced
and placed into the genera based on 90% sequence similarity. Notably, the shaded indicates the genera distributed only in one side of both sites with
over five-fold difference in the frequency of occurrence.
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ABSTRACT : Evaluating the Impacts of Long-Term Use of Agricultural Chemicals on a Soil Ecosystem
by Structural Analysis of Bacterial Community
Byoung-Jun Yoon, Sung-Hyung Kim, Dong-Heon Lee', Kye-Heon Oh’, and Hyung-Yeel
Kahng* (Department of Environmental Science, Sunchon National University, 315 Maegok-
dong, Sunchon 540-742, Korea, 'Department of Life Science, Cheju National University, Jeju
690-752, Korea, *Department of Life Science, Soonchunhyang University, PO. Box 97, Asan

336-600, Korea)

In this study bacterial community was analyzed to evaluate the impacts of long-term use of agricultural chem-
icals on a soil ecosystem as well as to obtain fundamental data on the relationship. Sequences of 16S rRNA
clones from a non-agricultural site and a tangerine orchard soil which has a history of long-term use of agri-
cultural chemicals over 30 years were analyzed. This revealed that bacterial community containing 5 divisions
and 18 genera was distributed in a tangerine orchard soil, while bacterial community containing 9 divisions and
44 genera was distributed. In a tangerine orchard soil site, the most abundant bacteria in subdivision level were
placed into Proteobacteria ¥ group which occupied 56% of total clones. The other bacterial clones from the
ocrheard soil exposed to agricultural chemicals over 30 years were Acidobacteria group (25%), Fimicutes group
(5%), Planctomycetes group (2%), Proteobacteria o (1%), & group (1%), and Cyanobacteria group (1%).
Whereas, the clones were from the non-agricultural site were distributed among the division or subdivision Aci-
dobacteria group (14%), Planctomycetes group (13%), Proteobacteria o (10%), B (9%), & (9%), Fimicutes group
(8%), Verrucomicrobia group (8%}, Actinobacteria group (6%), Proteobacteria y group (3%), Bacteroidetes group
(3%), Gemmatimonadetes group (3%}, and Cyanobacteria group (1%). This finding suggests the possibility that
long-term application of agricultural chemicals or fertilizers on a tangerine orchard might result in drastic reduc-
tion or alteration in the composition of the bacterial community in the contaminated soil site.



