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Abstract: Ammonia—oxidizing microbes play an important role in the biogeochemical cycle of N element and it is also the limited rate of ni—

trification. The diversity and composition of soil ammonia—oxidizing bacteria were analyzed through constructing its amoA gene(amoA en—
codes ammonia monooxygenase ) clone library and by PCR-based Restriction Fragment Length Polymorphism analysis(RFLP). The soil sim—

ple which had received 23 years continuous fertilization treatments, include fallow (LD ), control without fertilizers (CK ) nitrogen input(N )

phosphorus input(P) and combination of fertilizer nitrogen and phosphorus(NP). They derived from Changwu Agro—ecological Eexperimen—

tal Station on the Loess Plateau, Chinese Academy of Sciences. About 150 positive clones from five different ammonia—oxidizing bacteria li—

braries were digested by Rsa I and Hha I, respectively. According to the statistics of diversity index, Shannon—Wiener(H') and Margalef(d,,)

in the N treatment were the highest, followed by CK, NP and P treatments, and the lowest appeared in the CK. These results demonstrated that

the diversity and abundance of soil ammonium—oxidizing bacteria were improved after long—term fertilizers N, but after fertilizers P and com—
binations of fertilizer N and P, the diversity and abundance of soil ammonium—oxidizing bacteria were both reduced. Phylogenetic tree based

on analysis of amoA gene sequences showed that the sequences of soil ammonia—oxidizing bacteria affiliated with Nitrosospira or Nitrosospi—
ra-like, and grouped with Nitrosospira cluster 3. The proportion of the distribution of sequence types affiliated with amoA clusters in the clone

libraries were different, which indicated that the composition of soil ammonia—oxidizing bacteria were affected by treatments became changed.

Our results also indicated the sequences related to Nitrosomonas were predominant in these of five treatments, as well as P was important ef—

e B 3#:2010-01-06

E£WH B 5F HE R SRRl FRE m L0 E R4 (10501-178)

TEERN . AR(1984—), B, PP RIE N, B A, R BN E HERUE Y 2R SY . E-mail: chenglin11111@126.com
BWAEE . F4F] E-mail: wbl@nwsuaf.edu.cn



1334 B AREE SRIE RS RIS PR A R S R R S

201047 A

fects of ammonia—oxidizing bacteria diversity and community. These findings could be fundamental to improve our understanding of the im—

portance of ammonia—oxidizing bacteria in the cycling of nitrogen and other nutrients in terrestrial ecosystems.

Keywords : ammonia—oxidizing bacteria; long—term fertilization; diversity; composition
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1.1 KB B 2R

R XA FREFE A KR E (E 107°40',N 35°
12"), 3K 1 200 m, & F2 T 52 0 4 2 XS fek
HEEHSIR 9.2 °C,>10 CRRIR R 3 029 °C, 4F H BT
¥4 2230 h, HBEER 51%, FiE5 BN 484 kJ -
em? IR KON 8+ Y5 X, ZHE By £, 1984 458k
Zh B IRBE AR S &N 105 g kg, AT &
0.57 g kg, BERSTEN3T0mg kg, S ERN
0.659 g-kg!, BB S BN 3.0 mg kg, A S E
A7 129.3 mg-kg™, pH8.48,
1.2 REigiT R RER HIEEU MR

FEMRE AT 1984 4, iRIEA 36 TAbHE, Af
SRR 5 b3, 435K LD () .CK(FPAEA
HAE ) N(EE N AE) PO P AE ) F0 NP(N.P AE4t
). oAl N BRI HIEHN 120 kghm™, P AER HE R
60 kghm?, FAEFRE , BRAC AL BEIRES . AERLAERR
FET—RMEREA L, /N, HIME R KH .,
SRFERTE] R 2008 4F 7 A (VNEWIRIE ), - 58FE 5
5 EIREFRRE, EBRERE 5 em A, RE 5~25 cm
HWEM LR, REEE R LR R, T-80 CIKFE
PR A . RN R IE 1,
1.3 TIEREY S DNA RE

Y DNA RIS % Zhou 5 H 5
BB, PRI 0.300 g T4F, G A FE 5B
JEHRE,ER 10 IR, ¥HRIUY DNA RS, >R 0.8%
TR BE PG A rE Tk b AT aliAk,  DABR IR S 4y
o T 70 V HLE T HIK 30 min, 1B A ISR

®1 il T EOEFBEUER
Table 1 Physical and chemical properties of the soil tested

4bE pH  HKE HHl/g-ke' £R/gkg' £Bg-ke' £H/g-kg’ AMBHmg-kg! HBH/mg-kg' FERA/mg-kg! HER/mg kg
LD 827 1695% 5218 0.842 0 21.26 0.301 5 1.348 33.62 7.666 17.67
CK 837 1603%  5.627 0.788 6 20.54 0.193 8 03110 34.83 8.333 18.84
N 839 1638%  6.078 0.801 1 21.90 0.269 9 02770 27.54 11.42 18.27
P 835 1592% 5741 0.757 6 21.81 03112 6.511 44.96 4.688 17.08
NP 835 1621%  7.047 0.861 5 19.95 0.270 8 2.224 36.05 11.55 17.16
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W R PCR 977 8%, F pMD 19-T {48 A
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GA)FE NTsys 2.10 Giit#k i LT 40E A 3™,
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W43 RFLP 43 BIE G, M AL FRTF 3%
i) OTU HREALERER 1 A FEpEFHEA TR E . 75
232 NCBI R 2, MBS A EHRAEL BN . 4
AR & MEGA4.0, i 7 i+ N-T 5. )7
F e AR ) TR AR RS A B A R 525
2 BERE5HW
2.1 SEBESCEEH amoA BB BIHI RFLP 4347

R FRREALBRER A FE 4 FE R 7 #EA TR 95 PCR,

aifb)5 o B Hha 1 F Rsa TIHAL, HERTBEYISER
Wl 1 FIE 2 B o FERESCELE Rsa 1 BRI Hha 1 i

1 amoA ERE IR ZEFH Rsal BEVIEIE

Figure 1 Restriction patterns of parts of amoA clones,digested by Rsa I

2 amoA BEEMH REFH Hha 1 BgPIEIE
Figure 2 Restriction patterns of parts of amoA clones,digested by Hha I
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Figure 3 Statistic results of RFLP of amoA gene in the five treatments

YIF=HE ) RFLP 8BS 5 R OLIE 3, 5 b 3gEab
N Ak B ) AR AL A TR AR B BT 2R B B & (65
), Fk Ry CK(48 i) NP(46 F )1 P(45 Fh)abE,
LD /(38 Ff ), T HBE 1 IRAERYIZEHY, BB — T8
W BT o LB N AL BE RS, R 26.32%, FLIKH NP
(18.42% ) .CK (16.00% ) LD (13.64% ) #1 P(15.13% )
AEFR W54 - IERE A >3% 0L _E Y OTU YRR ERE,
Hoor LD &b 3 46 %5 B BT &7 /Y Lt B A 30.52%
16.88%.7.79% .6.49%.3.90% .3.25% ; CK {1 Z B Flt i
o 1 AR 15.33% . 11.33% .10.67% 6.67% 4.00%
1 3.33%; N A3 B PRFBBEFI BT & 19 LL i 11.84%
8.55%.7.24% .5.26%.3.95%.3.29% % 3.29% ; P 4b ¥
IS R AT 5 B B 17.76% .11.18% .9.21%
6.58% .4.61%.3.29%F1 3.29% ; NP AbIR B F BT
o B EL Bk 13.82% . 11.84% \7.24% .6.58% .5.26%
4.61% .5.26% \4.61% 4.61% .4.61% .3.95% .3.95% Fil
3.95%,
22 AEE HIEH ST ESMAE SRR
¥ BRI 2 A A [F] A AT AL 3 1 8 i
LA 1Y amoA ) PCR-RFLP &5 R #8 H
LRI B SR E 2, ATLER N AHEPESR
AL B A 24 Shannon—Wiener(H' ) 4 Fh 3 2

3 2 SEBEFF PCR-RFLP Ky SHMIEH
Table 2 Diversity of PCR-RFLP types of clone libraries

WE OTU FK Jﬁ?g)cd\ EZ:dcxi
H D, dua E
LD 38 86.36% 2728 0.8541 7346 05415
CK 48 80.67% 3298 09378 9380 0.6582
N 65 73.68% 3704 09596 1274 07373
P 45 84.87% 3.173 09296 8758 0.6315
NP 46 81.57% 3247 09406 8957 0.6563

Margalef(dy,) T8 50355 & , Ik & CK.NP.P 42, LD
ALY Shannon—Wiener( H' ) Fll Margalef (dy, ) 15 505
k. SXTREAE L HA R AE N AESE I T 3 rh & E A
ME S EE, B P AT R B N
LT HEPREAE I SHEEMFEERE, Ui P
HERE X T g Z A ST EER
F 5 FNERERAR K . SERHAE L, H A3
WM T PR A A ST E, 3
BRI AR T 3 TR E R AL Al B ) R A
B,
2.3 BRNEPAEEYIEBREST
AL F IR F 3%/ OTU ) 1 P IafE
FHRIEFUIRIE, £ Nisys2.10 R AA- 31 TEFI 28 A
KA, BRIVE 4, ATUUER S, SO EAH KA
— 2R, WA BMAATER) , RITEA R b B & E ik
BRI R A T A, fildn, RAE T NP-
211,1LD-141 N-77.P-148 #l CK-563 Fif§ 4] #7 B AH
[, RA—2K, W RER R —FE A A E (BB ES
H R SERESCEE P BT & B F R R, Hor NP-211 B oy
R 151R 6.58% ,L.D-141 & 30.52% ,N-77 -} 8.55%,
P-148 & 17.66% ,CK-563 & 4.00%; F&fET LD-68
TE LD Ak 3 i 22 S A0 40 B F) 5 R S o BT ot ) L 451
H 71.79%, T BA 5 HAR R A —3&, HEdliX— 5
P4 = S A 20 T T R - 38 R M — 7 A R BT At
AbFE S BRAHE SR LR
24 FIINES RERZBEWMNAE
MEA LI KT 3% OTU HrEEHLIRE 1 4
SERETHATIFIMAE o ) N-J B o T2 B R
FFHI i amoA REGEKBEM (B 5). X/ Ni-
trosospira amoA clusters RGN 24 ARG Chu 5 FT
E SCAY™, T} Cluster X 24 SCHIRINE Lo A AALE
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Figure 4 Clustering analysis of different types of clones enzymed in five treatments
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Figure 5 Phylogenetic tree of ammonium—oxidising bacteria based on partial amino acid(163 amino acids ) sequence of amoA
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