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EBﬁﬁ‘fhﬁ'ﬁi%&i%ﬁﬁkﬂfﬁﬁ*ﬁﬂﬁ%%ﬁﬁ&ﬁﬁ?ﬁﬁii‘t*ﬁiﬁﬂ:ﬁﬂﬁﬂﬁﬂiﬂx?ﬁg
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— IR L) 6 AN [ G AR RS T oK SRR AT T AR PR - A 2 R A KA 3 AT EEA
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Table 1 Sampling of the study

LaE 7R B R
No. Cultivars of rice Position
1 * A/Km71 F+ 4 Surface soil (0~5 em)
2 X A/Km71 #FR + Rhizosphere soil (10~20 cm)
3 [ 1027 F -+ Surface soil (0~5 cm)
4 L 1027 # PR+ Rhizosphere soil (10~20 cm)
5 Km62/1027 & 1& Surface soil (0~5 cm)
6 Km62/1027 # % + Rhizosphere soil (10~20 cm)
7 GB22 # + Surface soil (0~5 cm)
8 GB22 #B b5+ Rhizosphere soil (10~20 cm)
9 Zh870 F+ Surface soil (0~5 cm)
10 Zh870 ## R -+ Rhizosphere soil (10~20 cm)
11 Z1 # -+ Surface soil (0~5 em)
12 Z1 # Pbr + Rhizosphere soil (10~20 c¢m)
1.2 #E

1.2.1 3 ft 44 % DNA £

% i FastDNA® SPIN® Kit (For Soil) (Q. BIOgene) {37 & 7 &, FREL 0. 5 g, — 20°C {77 iy + e B¢
il R B A 30 A TR HEAT - SEMAE ) 8 DNA R B, DNA B8 —20°C k8 R 75 .

1.2.2 # & PCR 3

HEAME Y 4R AR T B 4 B (B-proteobacteria) i) & 1k 41 % £9 16S DNA S5/ #3f CT-
Of189GC/CTOr654" , FE b H B # 1 R FH F 5| W3t : Arch-amoA-forGC/ Arch-amoA-revi'™ (3 2), 2|
¥ CTOf189 Hl Arch-amoA-for B4 51 T —~ GC 3¢ A3 Ik DNA H B 75 3547 25 ¥ 46 B 8 I o 3k B 3 3
ek, BRACHABMAMEELGEN PCR RKRYR 50 L, B 2 oL #E 10 589 DNA #4015 17 %
48 L, R W FE 1 pL Taq DNA R&M (2.5 U+ uL7', K HAH4R, 4L 5D, 5.0 uL ANTPs (2 mmol » L™
each, £ T, F#), 5.0 pL 10X PCR-buffer (RAR, L7 AT /G514 4 L (5 pmol » uL7' 4T, L) #
29 pL Ak, A4 E PCR § HBFH:93°C 1 min,35 WG . ¥ 92°C 30 sec, B K 57°C 1 min,
HE{H 68°C 45 s(+1 s/PEF) R G—# 68°C 5 min, A HE PCR ¥ K H.95C 1 min,35 KIEFF.
ZEPE 94°C 30 s, B2k 58°C 40 s, FEH 72°C 40 s, 85— 72°C 10 min, F§ 1.5% (W/V)BIS ¥ 5B EB
(ethidium bromide L Z &) ek & PCR ¥ ™%,

1.2.3 PCR *# ¢ DGGE % #

Fi 40 pL #) PCR =¥ 31T DGGE, R B8 H 35% ~50 % (AL 40 ) F1 30 % ~55% (AL B )
£ 8 9% f14) 3 P 65 Tk e BB B (AL 2 A8 HE RIS 100 % BRE 7 mol » L' FI 40 % (V/ V) £ T BB 7E 1 X TAE
ZohWih 150 V 60°C FH ¥k 5 h. HIK/5 Al 10 mL SyBR green I (Sigma) (1 X TAE # £ 10 000 %) ¥ 8
B 45 min, SR V5 Al Bio-Red IR R 4. R Quantity One K {f (Bio-Red) #f DGGE [& i &4 # 17
BF A ab B B A A

2 SlHHEEFD
Table 2 Sequences of primers used in this stody

5| ¥ Primers WA F ] Sequences

CTOf189GC CGC CCG CCG CGC GGC GGG CGG GGC GGG GGC ACG GGG GGA GGA AAG
TAG GGG ATC G




AT st K R RS A B R R AL R R S B R 3

e 2

5% Primers Wi 3 FF %] Sequences

CTOr654 CTA GCY TTG TAG TTT CAA ACG C

Arch-amoA-forGC CGC CCG CCG CGC GGL GGG CGG GG GGG GGC ACG GGG CTG AYT GGG CYT
GGA CAT C

Arch-amoA-rev TTC TTC TTT GTT GCC CAG TA

W H Y=C/T

2 HZRE5SW

2.1 SHEHAERESAEN

AP R T B-foc 40 0 69 B AL 4 16S rDNA 45 53| ¥%f CTOf189GC/CTOr654 Xf S AE B B DNA
#E4T PCR #1734 , B PCR 7= 47 )25 P46 JEE (35 % ~ 50 % ) BE 2 o1 vk 18 3 R ] 5 7k A% 14 5 1 TR
BV 4H LM DGGE B (" 1).

B1 TR&MAELHEELAELN PCR-DGGE Eit
Fig. 1 PCR-DGGE image of ammonia-oxidizing bacteri a in paddy field soil from different cultivars of rice
1. X A/Km71 ¥+  Surface soil of TianA/Km71,2: % A/Km71 #8 Fr + Rhizosphere soil of TianA/Km71 3 [ R
1027 4 Surface soil of Minyoul027,4 . [#{£ 1027 #HFEF Lt  Rhizosphere soil of Minyoul027,5,Km62/1027 =+
Surface soil of Km62/1027,6.Km62/1027 # [ + Rhizosphere soil of Km62/1027,7.GB22 # 4+  Surface soil
of GB22;8.GB22 f Jf 1+ Rhizosphere soil of GB22,9.Zh870 # 1+  Surface soil of Zh870,10:Zh870 #EF 4+ Rhizo-
sphere soil of Zh870,11:Z1 &4  Surface soil of Z1,12,21 #F + Rhizosphere soil of Z1

FI i Quantity One #f4 (Bio-Red) X DGGE [ it 44 #1780 {b Ab T 4347 . 75 R BR AR £ 8RE & ]
KB ) DGGE R M BAEV B LR (£ 3), AR SEF S K A/Km71 84 1027 1 Km62/1027 =
A i FOK RS AR PR - K 2+ R AT R B B9 DOGE &4 5B 555 55 . 78 15 KA T GB22,Zh870 #1 Z1 =48
FOKFE B AR PR - B - o AT R B i DGGE £ MBI B, BF 11 £44(E3)., BOBT T 3 4G B G RS
HERTAMHEFRLAREZ TR 3R, MRS W+ 5 i R R K R BRI+ b



4 TIPS E BRI SEE

FALMEF I POR AR B 25, B 1027 1 Z1 B4 & R KRS R 4 5 G I B i DGGE 470 BUi 4 AR Br
AR B R HEE 5 K HAMMKRERE L MERLERAHABRER (R ).

£33 EELAFMEELSEE DCGE Bl R T4 I ad &7 S
Table 3 Number of DGGE bands detected in DGGE profiles of ammonia-oxidizing bacteria and

ammonia-oxidizing archaea

S A g HEEHE
Ammonia— oxidizing Ammonia— oxidizing
Sample bacteria archaea
* A/Km71 F#+ Surface soil of TianA/Km71 15 18
F* A/KmT71 # 5+ Rhizosphere soil of TianA/Km71 14 19
{#] {£ 1027 # + Surface soil of Minyoul027 17 17
(8 {f 1027 #Bf + Rhizosphere soil of Minyoul027 12 19
Km62/1027 # + Surface soil of Km62/1027 16 18
Km62/1027 # s + Rhizosphere soil of Km62/1027 16 19
GB22 £+ Surface soil of GB22 12 1%
GB22 # Fr + Rhizosphere soil of GB22 11 17
Zh870 F + Surface soil of Zh870 11 17
Zh870 # fr + Rhizosphere soil of Zh870 11 16
Z1 #&+ Surface soil of Z1 11 14
Z1 %+ Rhizosphere soil of Z1 6 16

BE—# k4% DGGE & WA RIEMHEEENFHES R ATRESF, A 2 . @R, X A/
Km71, B4 1027 f1 Km62/1027 =4 dh R 2K 75 B9 R PR 1= B 3% 1 v 0 20501k 40 B8 B 95 4 AR el e s, 3
BARTF GB22.Zh870 Ml Z1 =AMk, BB A —KE. MEX—FREP, X A/Km7]l BirtLME L
EEAAEBEARAUHRS HARE XS5HTHEMAEMN DGGE #WHBIILTFEAEZFHE -3, &
1027 #1 Km62/1027 WA SRR L SR - BERCHENEANSE —EE£ 7 REEEREE BLUH
1027 WBRFRE5F L WERBA, XMW SH DGGE TR A H U EERVIB MR 2. 7 GB22,
Zh870 M1 Z1 =4 G FAKREH,Zh870 MRF L ME L A AAFHFAREUERT, B EEL . HYS
GB22 PR+ M Z1 REBEAWEBEHRA — MM, TR K. GB22 RLM Z1 BHix L&A HE b
MEBEARSHMOFESHERER A AMEL AR Z1 RELWERRER, X 5H DGGE nT kil
BB
2.2 SRS EBEESHN

FF £ 5 o 40 B9 B BN BB L A (amoA) K945 5191 % Arch- amoA- forGC/ Arch- amoA-rev Xf 1- 3§
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Fig.2 The clustering analysis (UPGAMA) of ammonia-oxidizing bacteria composition of paddy
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1-12 B4 FE 1 1-12 Samples same to Fig 1

A R PO RS+ R B S AR KM BN 4 . & A/Km71 #l Km62/1027 B4~
i R B A 1027 F1 GB22 P i AR B 2 B L BB A R e B F WLt R AR B



6 AL e 25 % A R A (R B

+RREEL, BE T EREHRA KX A/Km71 1 Km62/1027 P-4~ & Fb 8] , 2 @ 45 1027 1 GB22 B A~ &
FrE AR, BRRARME HERF . XK A/Km71 #1 Km62/1027 3 + 8 &b & B % A&
SHBRFR+EEAEENEAREREF, RIS & Fom; WL 1027 71 GB22 &k + SRR+ HE AL
EREAREES - ENEXEE. 250HE. SR 21 TLAEEIWEALTEHEEARESAER, &
AEEESEE 721 R B9 5 E M 1027 f1 GB22 WA SRR L MBE L BE,EH Z1 1
PEEAEEREARSE 1027 1 GB22 B4R EA —E MM, A& Zhs7o MR L REHWE
S A BEARMKRK S X A/Km7]1 fl Km62/1027 B34~ &% FR 69 # PR+ BB 25, 3R 00 Zh870 MR L fE L
HE ML EHEERMAMESR . B S5 X A/Km71 f1 Km62/1027 (#4948 Br -+ 20 8016 1 5 BE 75 41 i e AR 1,

0.39 0.50 0.60 0.70 0.80 0.90 10
l 1 1 | 1 1 J

X A/Km71 #+ Surface soil of TianA/Km71

0.49

Km62/1027 1 Surface soil of Km62/1027

Z1 # & Surface soil of Z1

0.65

4K 1027 F 1 Surface soil of Minyou1027

0.77

GB22 31 Surface soil of GB22

—1 042 Z1 #ifr 1 Rhizosphere soil of Z1

0.60

[ 1027 #FF L Rhizosphere soil of Minyou1027

0.69

GB22 #ifix+ Rhizosphere soil of GB22

0.48

Zh870 # 1 Surface soil of Zh870

0.57 Zh870 #7 + Rhizosphere soil of Zh870
0.65

K A/Km71 # 51 Rhizosphere soil of TianA/Km71

0.83
Km62/1027 bz + Rhizosphere soil of Km62/1027

B4 FRSMABIMESLTHSFEHBNRESH (UPGAMA)
Fig. 4 The clustering analysis (UPGAMA) of ammonia-oxidizing archaea composition of paddy field soil from

different cultivars of rice
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Diversity of ammonia-oxidizing bacteria and ammonia-oxidizing
archaea in paddy soil from different Cultivars of rice

Song Yana, Lin Zhimin, Lin Jie

(Institute of Biological Technologies, Fujian Academy of Agricultural Sciences, Fuzhou 350003)

Abstract: Community structures of ammonia-oxidizing bacteria and ammonia-oxidizing archaea were studied
by denaturing gradient gel electrophoresis in paddy soil from different cultivars of rice, The results showed
that ammonia-oxidizing bacteria and ammonia-oxidizing archaea in paddy soil were richness, and the sort of
ammonia-oxidizing archaea was more than ammonia-oxidizing bacteria. Different cultivars of rice and posi-
tion of soil all influenced the community structures of ammonia-oxidizing bacteria and ammonia-oxidizing
archaea. Effect of different cultivars of rice on ammonia-oxidizing bacteria was stronger, and effect of posi-
tion of soil on ammonia-oxidizing archaea was more obvious. The results demonstrated that ammomia-oxi-
dizer especially ammonia-oxidizing archaea was important in the ecosystem of paddy soil.
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