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Effects of long-term fertilization on anmonm oxidizing bacterial diversity in
a paddy soil derived fran yellow-brown earth
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Abstract Effects of long-tem app lication of N, NP, NPK, M ( pigmanure), and MNPK ( p iz manure plus NPK)

on soilm icrobial carbon (SMB-C), soil microbial nitogen ( MB-N), and anmonum oxiizing bacternl
(AOB) diversity in a paddy soil derved fran yellow-brown earth nHubeiA cademy of A griculiural Sciencesw ere
studied Results showed that all fertilizer treaments tended to increase soil oiganic matter total N, SMB-C
(N), and alter the AOB canmunity canpared w ih the control Among the six treaments MNPK acquired more
canp kx AOB canmunity structure than those of chan ical fertilizers application only. Unw eighted Pair GroupM eth-
od C lusting (UPGMC) analysis of the DGGE banding patterns showed thaf treaments harvestng rice and wheat
were divided to wo classes respectively. A fter the same cop harvested all treamenis were dvided to wo classes

M and MNPK were grouped nto one class and N, NP, NPK and CK were clustered nto the other And therewere
difference bew een rice and wheat harvested n the latter class Sequence analysis of pran inent bands n DGGE pro-
files show ed thatlV itrosogp ira andN itrosanonas w ith n B-pwoteobacteriaw ere the dam nant anmon im oxidizing bac
teria n stud ed soil
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Fig 1 DGGE profile of amm oniun ox idizing bacter a1 canmunities of the soil after rice and wheat harvest

‘_
_1

(1L, 234 56meansDNA bands of anmoniun oxilizing bacterial in the figure respectively)

2
Table2 Shamnon index (H) and richness ( S) i paddy il fran yellow brown ear th

R e season W heat season

Item CK N NP NPK M MNPK CK N NP NPK M MNPK

Shannon(H)  1.79 1. 86 1. 96 235 265 27 1. 83 1.9 1.9 2.23 2.38 243
(S) 10 13 14 12 17 19 13 14 14 15 16 18

(Note): H— Shannon index S—R ichness
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Fig.2 UPGMA analysis based on the DGGE profile of ammonium oxidizing bacterial after rice and wheat harvest
under different fertilizer treatments
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Fig.3 Phylogenetic tree based on partial nucleotide sequences retrieved from the DGGE bands( bolds) of
ammonium oxidizing bacterial in this study and in the DNA Genebank
. 14 16 . 17
( Proteobacteria ) (uncut "He " Karn ,
tured N itroson onas 9. ) (uncult ,
tured anmon B-oxi izng bacterim ) ,
3 5 , 4
6 (N ttrosopira sp ) , ,
3 6
DGGE Shannon
PCR-DGGE () ( )
, : > >
[2]
, ((K),
DGGE ,
DNA () :
[56]
[ 9] [15]

DGGE ;- Gu DGGE



730

17

CK
Gu

ra)

DGGE .

[ 14]

, 6
M MNPK , N NP NIX
. 7 DGGE
; MNPK NP
16S DNA ,
B- Y- 16SIDNA
B-
(Nitrosan onas) (N itrosop i-
[ 18] [ 15]
DGGE 16S1DNA ,
16S 1DNA

DNA
DNA

[2]

[3]

[3]

[6]

LuB, GunpertzM I, HuS J etal Long tem effects of organic
and synthetic o il fertility an endments on soilm bl canmunt
ties and the development of southem blicht] J]. Soil Bol Bio-
2007 39 2302-2316.

BastidaF, Zslnay A, HeméandezT etal Past presentand future

chem. ,

of soil qualiy ndices A bilogical pemspective[ J]. Geodema

2008 147 159-171

Peacock A D, MullenM D, R ingeberg D B et al Soilmicrobal
canmunily responses © dairym anure or anmon im nitrate applica-
tions[ J|. Soil Biol Biochem., 2001, 33 1011-1019.

Kaschuk G A bertonO. Hungria M. Three decades of soilm icro-
bial bianass studies n Brazilian ecosystans Lessons lkamed
about soil qualiy and indicatons for mproving sustainability| J],

Soil Bol Bichen., 201Q 42(1): 1-13

LovellR D, Javis S C, BardgettR D Soilm icrobialbian ass and
activiy in bngtem grassland effects of managament dianges
[ J]. Soil Biol Biochem., 1995 27 969-975

Béhmel, Langer BéhmeF M icrobial bimass enzymeactiviies

and-m icrob ] comm unity, stiu cture ity o European. bong- tem. field

[7]

[8]

[9]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[ 18]

experinents[ J]. Agric, Envion, 2003 1090 141

- 152
MuyzrG DeWallE C, Uitterlnden A G Profiling of can plx

E cosyst

microbal populatons by denaturing gradient gel electiophoress a
nalys & of polym erase chain reactior an p lified genes cod ing for 16S

RNA[ J]. Appl Envion M kwbibl, 1993 59 695-70Q

[D]. , 2007
LiJ Studies on soilm icrobial prop erties and their seasonal varix
tions of different long-tem fertilzation regmes[ D]. Beijing PhD
disertation Chinese Acadany of A gricultural Sciences 2007
KuntalM H, Anand S M shra Betal Inpactof bng tem applt
cation of fertilizy manure and lme under miensve cropping on
physical properties and organic catbon content of an A lfio [ J].
Geodema 2008 148 173-179
GeY, Zhang]JB, ZhangL M etal Longtem fertilization
regin es affect bacteral canmunity sttucture and diversity of an
agricultural soil in northem Chial J]. J Soils Sedin., 2008
8 43-50.
Oved T, ShavivA, Goldrah T etal Influence of effluent irriga
tion on comm uniy can position and fanction of anm on ia oxidizing
bacteria m soil[ J]. Appl Envion Microbbl, 2001, 67(8):
3426- 3433
KonnekeM, Bemhard A K de laTorre JR et al Isohtion of an
aubtophic anmoni-ox il zing marine archaeon [ J]. Nawre
2005, 437 543-546
Zhang P, Zheng ] Pan G et al Changes in microb ial canmun ity
structure and fun ction w ith in particle size fractions of a paddy so il
under different bng tem fertilimtion tream ents fran the TaiLake
regon Chma[ J]. Coll Sudf B Bont, 2007, 58 264
-270.
GuY FE zangX P, Tu SH etal Soilmicrobal bimass crop

yields and bacterial canmunity structure as affected by bng- tem

fertilizer tream ents under wheat rice cropping[ J|. Eur J Soil
Bol, 2009, 44 1-8

[I] ,
2008, 45( 11): 105-111

ZhongW H, CaiZ C, Yin L C etal Effects of rice cultivation
and long tem app lication of norganic fertilzers on anmonium ox
drzers diversity and nitrificaton of red soik[ J]. Acta Pedol
S, 2008 45(11): 105-111

He JZ ZhengY, ChenCR etal M crwbial canposiion and d1
versity of an upland red soil under longtem fertilzation treat
ments as revealed by culure dependent and culire- indep endent
J Soik Sedin., 2008, 8 349-358

Karn E, Karin N, Stefan B et al Long tem ipact of fertilza

app waches| J].

tion on activity and can position of bacterial comm unities and m et
abolic guilds i agriculural soil[ J]. SoilBil B iochem., 2007
39 106- 115

Rueda O R Nitrify ng and denirifying bacterial canmuniities in
the sedinent and thimsphere of a free water surface constiu cted
wethnd [ D ].
girona 2008

Giona PhD dissertation, uniwersitat de



