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WE: AT KRR EAE LB TR ERB LM EY G H o, UF T 2K B AR A 2T PE 428, ROR 52 a5 3%
J% % PCR 3 L3 £ 842 B (AOB) fo R A AL F B (AOA) B9 amoA A A HE N HHAT TR E., LR EW . 2458
RERMIEAN A ALRAE. ZHELBEMH T, AOB 4 amoA B W4 A 8.3X10° /g F £, WFEMFHA
AKFAED R & 43% . 158% ;5 AOA #) amoA A B HE N K A 4.5X107 /g T, WFERAFHEFRLARTFEL G
201%,632%, HEHRFMEEF(p<<0.05), BHER LM T M IE PR ADGRE, sST2EF LA ML
DO REN DA REANTALARKEI . 3 HHEFT X LE P AOA amoA A EFH M3k AOB amoA A B
PENHGH1I~2 TR, AOA THAEL PR EZ/EA.

kB O AKEAE FARAE 2ELM: RALEE; AANKEHA

FESES: S154.3 XEktRERG: A XEHS: 1673 -9868(2015)07 — 0001 — 06

TIEFRZT AR R R AESRE P RAREA L FERMEY A KD HE SR ITER
Prisis EEA A A Y R AR AR A — 2 R IR B IR, KILOk, B i Ak
AL R 2 b AR B A R A A TR (AOB) AR HHY 2 BRI A 40 T L 4 o 4 G Ak A 2 v 1 G A
it — 2 SN AR ) amoA FER L SR, G AR I BIF 5T & B A A AR B CAOA) H1 7 2 SR i S il 1) 4 3
L I 2 A T 8 WK RS RS, B S B amoA Jk P #5 D1 % be g S 1k 4l TR
T R A R TR A A ARV FH b RT e R AR AR L
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P b R A T R T LAY XY B K2 5L 304 7 (106°26'EL 30°26'N) - HESE AU g R B 22 VIR Ji 24 K
Bk B LD Y8 BRI v 5 0 KR
1.2 X 4biE

LA A 1990 4F T U S AS (R B 1R 1 2 5 CL KRR 09 KU R A 0 10 L 7E S 98 i — R A
—Z PR A OKBHE R B AETEIE B 3 N @ AOKFAE CRARE — 2K HD » 45t 505 th A = AL

O Wk HM. 2014-02-14
FEATE . KRS e H 506 BERNR L TR (20122X07104 — 003) 5 [F 5K [ IRBL 434 (5 41271267).
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FORIBHAEAS , KREBORIGREA K @ BHPAE, (PR — 3. 3 mAZ S HHE Jr ik, WK /R R K
et AKFRWSCER I o T A A K BB Rt S il SRR SR HEOK AL RS R OK R s © B AE B Ch R — il )
H 1990 4EVE B 4ERBAR. fEZIE . iR, 20 HIEEAE B8, 2 A" T
e, R AR AR, — 28— 55 em, BT 25 cm, B9 30 cm, W 35 cm. KRR 1E 2B B )
W, BB AT, BE/ANXKAE S 2, KRR G Fom =, T2 AR, BEARZEW KA, RERIE, 5 2 48
TSR JE K R OK RS, AN A 20 m?, 4 B, BEPLIX 4L HES. AN X FOK R 600 70, 4% 4k
PEAYMEAC B2 . JRE 273, 1 kg/hm?; i BERR 45 500. 3 kg/hm®; S ALHF 150. 1 kg/hm?®; i1 38 Fl /K A5 %6
ST BERESVECAL 1 Wt . FREIRAC 2/3, 1BA0 1/3, SA0 4 A FaE it & it 1/2.
1.3 HERAE5EF

TIERE SR T 2012 4E 5 H . BAVNXILS"TEI 4~5 . REL0~20 em BHE)Z 58, BRI W
e A, BARRNERT . B, & 1 mm fi, WE -5 pH ., AU, A, S AMMESA ST, W
E AOA Al AOB A amoA FE K # D1 %%
1.4 MEFHE

14 pH 1 ¢ 2.5 FOKELEALEEIE . AP K, Cr, O, —H, SO, &g, 28 HIF Rk e,
B2 S P e T W EE (0, A S U SR A A e B s AOA Fi AOB R A E. Z.N. A TM Soil DNA
kit 1877 £ F1 20 A 2% AR B+ 8 4 DNA, 203558 PCR §78% . AOA Fl AOB Y amoA FE [H 3= B 2% JH 52 266
E 8 PCRZE . 5 5 PCR 43T 19 43 T b B0 3L R B By A e i 1 i, IO RN 20 pl R BiAR R, 145
10 pL. SYBR Premix Ex Taq™, 0.8 pL 51#(10 M), 2 pL DNA 4. 6.4 L ABLIK.

%1 HHELHTEPCR I EIVRREEY

FANN 51951 (5°-3") R B /bp & & PCR [ i FE 7
. amoA-1F(GGGGTTTCTACTGGTGGT) 95 °C 30 s3 95 °C 45 s, 54 °C 45 s,
HEMAE AOB 491 bp . .
amoA-2R(CCCCTCKGSAAAGCCTTCTTC) 72 °C 45 s, 35 MEFF
) . Arch-amoAF(STAATGGTCTGGCTTAGACG) 95 °C 30 s; 95 °C 30 s, 54 °C 30 s,
HBRMEE AOA ) 635 bp
Arch-amoAR(GCGGCCATCCATCTGTATGT) 72 °C 45 s, 35 PMHEFR

1.5 #HiELE
) SPSS18 # 4 b ¥4 #4777 22 43 B (Fisher LSD ) FIAH & R EGTHE ., I454 Microsoft Excel # 4
M E .

2 ER5H5H

2.1 FAEABEFRKBL TEERER

KRR, H PR R ZZAE S KA b 5 AR A DR AR T L3R 2. & 224 KW@ (7 S5 50, A
FIFEE T 20+ pHE . AHUE SR UASEAS B EA BERm, KB Eadm pH HEERTL
KR ANE ML (p<<0. 05) s ZOKEAE AN M1 pH (T B3 22 57 (p =>0. 05) 5 B4Rk L3 v A7 Bl
J R4 R i B T AR R B AR, XS T A KPR R e BF VR A HLBT & & 43 38 1 32%,
49% . AR E R B 28% .41% , B W EMEZER (p<T0.05) 5 1M & A 1E AN H HLP-A 8] A AL A4 /&
WY TN EVE2ZE R BV S RS o0l 2w AR B R R 1. 67,2. 87 5. 3 FBHE 7 Xl Al 245
REEILEEEESR (p=>0.05).

T2 HiKTEERER

, AL/ =R/ NH, -N/ NO; -N/
RN pH - - . )
(g kg ") (g kg ") (mg N kg ) (mg N kg ")
KA 7.202£0.07a 33.2%2.8b 1.812£0.10b 5.6120. 68a 4.910. 90a
H A 7.2840. 10a 29.5+2.2b 1.6540. 10b 2.10+0. 24b 2.26+0. 36a
2B ff 6.73+0.04b 44.043. 5a 2.3240.15a 1.45+0. 28b 3.13+0.51a

T RP R E SR E RN RSP RARRNG FRH . FoRERBE, p<0.05.
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2.2 AEMEARKBLEEUAE (AOB)HWETHIFTR

ZIKAE AR FZBAE S K RS 1 AOB B9 amoA 5E R ¥ DU 28 A0 175 00 WL 181 1. ZB4E sk b AOB
) amoA & K5 DA (8. 27 X107 /g T 3 LA IK AR FT s BLOF-AE 20 3l 15806, 43 %. B BLFAE H 4 KF AR
AOB amoA JEP# N4 80% . B EMEZE T (p<0.05); ZKFMES AOB ) amoA K F # I B Ik,
2% 3.2X10° /g T +.
2.3 AEMEARNABLHRERLETE(AOA)MWTLIFR

AR FEE T KRS £ AOA 1 amoA FE K #8 DUEUE AL IGO0 WL B 2. ZB/E S #f + 58 AOA 1Y amoA JE
PR DU T 2K AEANE 1R, 2 B EFEMZ R (p<<0.05); WM -FAE AOA 1) amoA JE K 45 11 %L
WA K EAEE 2 143% . HER AR FE(p=>0.05); ZKF/EH AOA B amoA K2 N HKK, 4k
6.1X10°/g 1 +.
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] ZIKE{E EMEE ZERH [ ZIKFEH ZERH

WEL RN NEFHFRARPET XM 25, FRA  RELFRER; NEFRIRARBHET KRN 2R, FEA

AR LS BE, p<<0.05. [R#Fm 25 BE, p<<0.05.
BE1 AE#HMEFRXNAKBLIIEN B2 AE#HEFRXKBLER
ZH7E (AOB) BY amoA E F# NHH R L HEE (AOA)amoA EE EFE T L
34 i

3.1 HHEX TEEAREROZMW

ABEFE R IE T 3 5 R R A B A G R R RO, G5 R R I, i R — Rl R SR T R K
LS 22a ANRBELHL S . BEAM: & 2B B 8 M. AHXT & AR RN PR, 21k 3% pH
FEAC T 29 0.5 4 pH 547, MAHNLT A4S N & B, X 580 S Moot as R0 — LRk
PHAE A D S5 A R 0 RN b 280 10a s I R LE e BF IS . pH EFFK T 0. 2~0. 5 AN 2B
VEGABRE BT, BT IR = ik T BT AE A KT (145 58 2 i Al ) 5 A8 [l -3 v, (LR 2R
BT REMANLE ;s H A5 5 R 580N, 30 T BRE R =2 R K BirE s T R A R AR 1
BN . BRAR T SR M 1 R e il 3R, i 28V Bk 55 A 38 MILA R 00 0 40 0 B 3 i T B PE S L X
FHBATAE A K AET F , REH TR K2 Y 5RO (P2 A A TR 245 7 A8 o 4 %%,
JNTH T A BLE S 1 o3 A o A KPR B AR AL TR E I W KGR JFUIR A L DB AT ML R A, (AR R AE S
ZIKAETE pH . AR S RMEA S RTH LR E LS, MK PEESA SRR ER TR 22
Vi S Bk v = 2K A HL BT 4 R0 o o6 T 2 A I RN A W AR A T T B A S A AR .
3.2 HHEXEBEUREDR N

SR A0 R RN TR S R R - AT W I A T BEAE AR AR AR, R EEE O UK RS A A
LA (AOB) 5 2 &6 T (AOA) HA ML AR (LA, B4R bk 3 58 m T 148 h AOB #1 AOA 193
.3 FHFE TR AOA B amoA FE# LA IL AOB 9 amoA JERHE N Bm T 20— M E%, AR
FME2ZES, XSRATEARR R AR s R8T, UL TG & KOEAE L R B VE I S 2B R b
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AOA #R AT BEAE I o 8 2 E .

ANEBHE T b, ZBAEGRBE AOB 19 amoA 3 H#5 DUELE 25 55 T4 /KB FVR BIOF-1E . AR G 43 A7 T 45
AOB ] amoA BN NS AV MRS ®A B IEMXKER G 7300 0.668" ,0.688" ;5 p<<0.05),
VLR BEE 28 AOB EER 2 F EEEH TAVEM A& B AR,

ZENE BRI 3 /D, REAE DR FE R Se o 19 LB LA B K A (B g 7 ), AR 7 v BT 1
AR, A5 5 22 A R4 58 AR [ 38 v 00 [l s/ o R A &l i i) 1 A 4 1% 2ok 3 A, kb T
AU B AR . RIS S AU L 45 08 I b ) & i 0 3 TR R E DY, H 2B R bk o
FZ PR . A A R L AR R R O T R R L 0 B R AR W o A R AL B Y e ) R
AR E o . EURIBE I IR G R, X 3R 2 R W TR R A S, AR SR A9 R B B
FEXT 5 A b TR AOB B A B /Y 52 1.

ZEE R T AOA 1Y amoA FE A #5 DU 3 i T & KPR 5 8 B4R (p<<0. 05) , J A AT g >
O +3E pH X AOA EFEAEELW, AR, AOA EFES I pH R TMERXR . SA XIS
GiR—F(Gr=—0.763", p<<0.05); @ ZBAERPFREH I T LEP AR SR, AR ES AOAWFE
JE R IEA . Wessén ZE0F58 & B, BEA ML S 83, AOA EJERM, REM T E AN AOA 8iiFZIRA
BRICE RIRMED TP BRI pH, RS D RSN RIS EHE T AOA AEK. Rk
Xt e A LTI RE M) AOA th HAT B 5% i

4 #&

k5 KRR EORRIBRE 7 2, 284 S b b 8 2 A0 41 T8 CAOB) R 2 A4 T TR (AOA) 1 3 B 1 3%
1 FAKOEAERVE BOFAF . RS H ZBE S pFRE O PR 47 R A R AR, AR PRI A A R REL, X L85
HLA i A 2 A 2 A A 4 o R A T B B GE . 3 R BEE O U AOA B amoA I R #5 D153 [
AOB 1 amoA 5 [H# DU — AN BoE g Ll b, Ui Je i oK B P PE sl0E AR I 2 BBk, AOA #f T fg
PR AR L
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Effect of Ridge with No-Tillage on Nitrifying

Microorganisms in Purple Paddy Soil

LI Shi-wei, WANG Xiao-lan, JIANG Xian-jun, XIE De-ti

School of Resources and Environment, Southwest University , Chongqing 400715, China

Abstract: Effects of long-term tillage on ammonia oxidizing bacteria (AOB) and archaea (AOA) in purple
paddy soil remain unclear. In this study, conventional tillage, combination of ridge with no-tillage and
flooded paddy field that have been introduced for 22 years were compared to investigate their properties and
AOB and AOA amoA copy numbers. The dynamic changes of AOB and AOA abundance were determined,
using real-time quantitative PCR. The results showed that 22-year practice of ridge with no-tillage signifi-
cantly increased soil organic matter and total nitrogen content (p<0.05). The AOB amoA copy number
was 8. 3X10° copies g ! dry soil for ridge with no-tillage, 43% and 158% higher than that of conventional
tillage and flooded paddy field, respectively. The AOA amoA copy number was 4.5 X 10" copies g ! dry
soil for ridge with no-tillage, which was significantly higher than that of conventional tillage (1.5 X 10’
copies g ' dry soil) and flooded paddy field (6.1X10° copies g ' dry soil). Combination of ridge with no-
tillage increased the population of nitrifers in purple paddy soil, probably because no-tillage reduced soil
disturbance and increased the content of organic matter, thus providing a good environment for AOB and
AOA growth. AOA was predominant in the paddy soil in all the three soil managements, and the ratio of
AOA to AOB amoA copies ranged from 10 to more than 100, indicating that AOA might be an important
nitrifying microorganism in this purple paddy soil.

Key words: flooded paddy field; conventional tillage; ridge with no-tillage; ammonia oxidizing bacteria;

ammonia oxidizing archaea (AOA)
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