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Abstract: Few reports of microbial groups associated with the groundwater flow system are available in China. 16S rRNA gene library
was constructed by the cultured-independent approach to investigate gene sequences of microorganism in groundwater samples from the
recharge (R), intermediate (M) and discharge (D) zones of an experimental watershed at Zhuhai campus of Sun Yat-sen University.
Proteobacterium, Candidate division OPx, uncultured archaeon(uncultured Crenarchaeote and Euryarchaeote) and Actinobacterium are
found predominant in all these three zones with the Proteobacterium accounting for 23.21% , 36.21% , and 28.84% in R, M, D zone
respectively. The other predominant microbial groups were identified for varied zones, e. g. Eubacterium and Nitrospira in the R wells,
Eubacterium and Acidobacterium in the M wells, and Bacteroidetes bacterium in the D wells. Linkages and potential evolution of
microbial groups among three zones were examined by using the genetic neighbor-joining tree. Environmental adaptation along the
groundwater flow contributes to the similarity and discrepancy of microorganism in term of the genetic tree, and the ecological functions
of the microbial groups need further assessment.
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Fig. 1  Location map of the groundwater sampling sites in
Zhuhai Campus, Sun Yat-sen University and the

profile from the recharge to the discharge zone
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Table 2 Microbial communities of analyzed clones from water samples of R ,M,D
Tl A 2800 f u D
e [ KR F B/ % e REEL F /% e [ 5 F /%

a-Proteobacterium 2 3.57 9.00 15.52 2 3.84
B-Proteobacterium 10. 00 17.85 8. 00 13.79 7.00 13. 46
y-Proteobacterium 1. 00 1.79 4.00 6.90 3.00 5.77
§-Proteobacterium — — — 3.00 5.77
Nitrospirae 4.00 7.14 — — —
Bacteroidetes 5.00 8.93 — — 6.00 11.55
Eubacterium 2.00 3.57 7.00 12. 07 — —
Candidate division OPx 6. 00 10. 72 5.00 8.62 7.00 13. 46
Acidobacteria — — 3.00 5.17 1. 00 1.92
Crenarchaeote 9.00 16. 07 4.00 6.90 8.00 15.39
Euryarchaeote 3.00 5.36 1. 00 1.72 4.00 7.69
Actinobacteria 4. 00 7.14 7.00 12. 07 4.00 7.69
Verrucomicrobia 1. 00 1.79 — — —
the others 9.00 16. 07 10. 00 17.24 7.00 13. 46

97 M26

Uncultured beta proteobacterium (FJ484...
Denitrifying bacterium (F1802195)

M51

Uncultured organism (DQ395705)
Methylosoma difficile (DQ119050)
Uncultured Methylococcaceae (EU634873)

86 R23

Uncultured crenarchaeote (F1971897.)

R96

Uncultured archaeon SAGMA-3 (AB050234)
Uncultured crenarchaeote (EU309859)
Uncultured euryarchaeote (AF424537)

R3

30 96 gucullttt:lrre((liarc.l;a;out wcm?é?&ggg; 0612) Uncultured gamma proteobacterium (AF35...
MCU TUrec so11 bacterium & Alpha proteobacterium (DQ395705)
Unculmred candidate divisin OP (DQ... Uncultured Rhizobiales (AM936280)
487: Uncultured candidate division OD1 (FJ4... Hyphomicrobium zavarzinii. (Y14306)
Uncultured Bacteroidetes (F1484700) Rhodospirillaceae bacterium (FJ463255)
Uncultured OP3 bacterium (CU922242) M20
89 E R14 99 Uncultured alphaproteobacteria (CU922818)
98 Uncultured candidate division OP3 (DQS... 99 Mé66
99 R20 ) ) ) 68 EUncultured Geothrix sp. (AJ583203)
463[5 ggl;:ultured Nitrospirae bacterium (AB28... Uncultured acidobacteria (DQ648907)
od Uncultured Nitrospiraceae  (EF562103) o ;g(;ultured Prolixibacter sp. (EU809830)
Sphing sp. (FI357610) —: .
Uncultured Deltaproteobacteria (CU921554) ﬁ];(;ultured eubacterium (AF050561)
99 — R71 —‘
Anammox bacterium A-3 (AM056028) 100 Uncultured candidate division OP3 (EU9...
| 99 Ril3 Leucobacter chromiireducens (AJ781046)
R74 M72
. 89 [
99 E Uncultured spirochete (DQ329741) 100 Uncultured actinobacterium (AM690885)
77 Uncultured spirochaetes (CU921590) M76
Uncultured eubacterium WCHB1-40 (AF050...
99— Uncultured spirochaeta sp. (AB286252) 87 g"““}t‘"eg ml:;z:" (§J§5_159é)m 506
9 [ Uncultured acinefobacter sp. (GQ129876) 89 ncultured candidate division (DQs...
Uncultured organism (AY897977) 73 Uncultured soil bacterium (DQ129141)
Acinetobacter sp. (FJ404811) 99 Mé69
55 Uncultured aguamonas sp. (FM994919) 100 M87
99 R8 ,7M1 3
94 77 Uncultured beta proteobacterium (EF040... M71
Siderooxidans ghiorsii (DQ386859) 100 M65
97 — Uncultured Rhodocyclaceae (AM268369) 90 30 MI10
———— Rhodocyclaceae bacterium (FJ391504) 36 M67
87 L — Ril6
50 Uncultured beta proteobacterium (AB252...
. 3 M % 12 16S rRNA GREW
94 Exiguobacterium sp. (EU159578) H B REBEN ERRERAH
———R63 Fig.3 Neighbor-joining tree constructed showing the
53 R6
100 R70 phylogenetic relationships among 16S rRNA gene
76 212501 sequences of prokaryotic from M samples
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