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T OE. AHEUIRRE F R SR S MR SR IR E 2009 ~ 2010 4R, SRR, it A
FHE IR (0, 0.74, 1.49, 2.25, 3.00 kg - m~?), WIS T ERIE 0T $h it 1 e i . RA AL AR
MRS E RN, RIEEREH . 0~20 cm 1)2, Ca’  MINO; — N Sl it B 3 nmsm ; +3% pH (|
SRR EE TR, SHT5OLE R PCR (qPCR) A HT4s B, a3 B i 35 B AR 5 0 0t & R 28 1k
X PRI AN SR T B R R R, 720 ~20 em 1HEE , MEBFEFT W54 # 16S rRNA £
5 DUBUG FRA 2 i Tk IR, SR B R A TR R R B DU T2 R T4 bR T B AR ER L 20 ~ 40 em
T 2 EAC PR AR MRS A B AR, BSOS I AR S TRk, BRGRR S N T 3 AN B A AR
EDIRESE £, Bt 2 3R s o 3 . AR i FH R 77 1. 49 kg - m™* (T2) J251EAIFE M A

ATy BEHE D = B3 I pry i

KR WBREFY); Hhitt, MR, AR, AR

RES#ES, S156.4 XERERIRAD . A

TGRSR 21 2 A B 458
MR, PEffiit, EERERF AL 1 x10° ~
1.5 x 10°hm” fY B BEFESG K 0 FRE 76 N 1T H 2534
K, BEHE R | RKEIREZ WIS T, KiE
PR, Wb JRHSERT R O HE, B AZER
A EHEE T A R AR Eh Ak, e Ak
HiameE, Kmf REnifk i areail, 7
B VR XA Frg A X A g,
A AR 127 J7 hm? Y 1985 4E A ORI SR I,
TREARILPURME TP B B E B PR
BB ME 11.1% . 12.2% F125.2% , h¥
A AR b B ARG 509% AP 3 ik )
H 2 G ZH XL ZR G T Re I 4 . SR A
BRGNP Z ke, Mk, TEH#X
B S AR R 0 5 S IR, AR R
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FeaE T REYRREE . LSRR, 1E
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T BIRAE RS

IR Wy A T AR 2 R SR EE A O
TEFHEA LRI | AL B K - e SR I e Al
FER AR BA EEAEH], A Y 9 2 A
ARV IR | HERS RS T AR A e
MRS,

TEd e, W AN AF 9 IR0 R & R ALY [F]
i, HIEGCEYIRIZAEE | JUH LR e 1 D RE
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FHICHI DI RERUAEY) — 2 B AL 4R (ammonia — oxidi-
zing bacteria, AOB) FIZ %A L5 E (ammonia — oxi-
dizing archaea, AOA), 5438 5 Hz HARRE 090 N
ek, TLWE N AR A Y, JF B REAE |
R A AL TGS - e S A A W~ B R T A
SO RIS O 2 R AE R A b it bRz —

Jiti FH B A 22 S5 ) A S I 1 A 7 ) Rl 4 48
W AR, Wasxd Ry b2 Ay
SENEPEF AR  , Siddaramappa S50 38 5 45 A BE
TR K A BRI S A e R R
IEARSG, XAlRet THmERY &AL ENA
o XS o) SRR Y AR e, [ g
IR ) S X0 BREE B A8 A 7 A o 1, 4 1 3R PR
SRV R R S5 2 FE Y A8 Ak . il Tk
ALIFETESA R DA — R e, DR
feAE R 2 A i PCR J5 i S8 h 2 A
LA | A A TR0 TR 1 3= B TR 2 A Ak
WAEYTE g h AR S TR R R A Y LR
SCs Ak, R IR S R A A AT RS v &

J& | Bl A AR A AT S AR SR A
1 MEEFE

1.1 WFFEXAEAL

RYG I T 7 AR M IX S B8 9 Y 7 K
MEMEIE L, ZR48 106°13 ~ 106°26", b4 38°45" ~
38°55', WK 1 091 ~1 102 m, 4EXJFEKE 172.5
mm, 7, 8,9 =/NHEEKE N 66.6% , V7%
KK 1755 mm, A FEAIHEE 56% , F
7 H AL 2 800 ~3 200 h, 4EHS IR 8.5C, B
2% 8 ~15°C, M SR 30°C, W i e /IR <UL
-25°C; EAFETCFEW 155 d, 2010 4F 8 H R4 4%
FEA, R XN B K+ R e 1 R
+. i+ WMt Al wEL FRLE VR
U+, RAEZA A SR A BEAK R 29 ~
73 mm, 7&K & 200.8 mm; HFHSIE N 20.6 ~
21.8C; 13O0 ~1m YEHNTKE 7.6% ~
19.1%, 0~40 cm L2HN EHHEE 22.3 ~19.0°C,
B Ry e, PR LE 1,

F 1 ghktEE R

TR AL 2R e A AR A Fox:iy LR (E AL
(em)  (g-kg™') (g-kg™')  (mg-kg™') (Pmg-kg™') (K,mg-kg™') (grem™) i (mS - em™h) (%)
0~20 4.56 0.25 7.40 6.31 121 1.57 9.58 3.75 28.6
20 ~40 4.01 0.22 8.91 5.01 116 1.51 9. 60 4.75 27. 1

1.2 BB 549 i

WREEFY (pH=7.1) RETTEDEGH,
FH R B R e -SRI I -3 S R S A i
OHFATHT, RAEER . BRI 7P 215 R i
FR%E (CaSO, - 2H,0 928.1 ¢ - kg™'), JHiEZEL /4
PIRIRAE, HPiBEH Na,0 (23 g-kg™'), K,0
(0.15g-kg™"), MgO (1.9 g-kg™'), Cl (0.3 g-
ke™'), As (6.93g-keg™'), Hg (0.34 g-keg™'), Pb
(32g-kg™'), Cr (23.99 g - kg™'), Cd (0.08 g -
kg ™) Lotk e A R K Ak BB JE AR I ST A A
10% ~20% WIUFES K, Fokidi/ MARESST, Rifs 30 ~
60 wm, ZiEE90% ~95% ',
1.3 Wik
1.3.1 Rt

AL S F 2008 4F 11 H , RAIBENLIX 41
Beit, R EA S NAEE, S B At B R 5
0.0.74, 1.49,2.25, 3.00 kg - m >, ZrHFRH

CK., Tl, T2, T3, T4, B MbHE 3 KREE, &
A5 AKX, BANXEFL 10 mx8 m, 4303 17
550, /NXEEE T m, PRIPIT9E4 mo FERUGIRGTLE
FEPITTTE BRI /N X RE M B A AR AR W, T 2008
A 10 H 455G 5 A TR BRI 57— Ik 34 ) i
T, HEHHRBH 20 em, fH 5+ MRS,
HEK 2225 m' + hm ) FEARAE 4 A N T #EFhim 2%
(E% 1%, #&ME 0.075 kg - km™?), 470 50
em, PRI 25 ~30 em, 2 FWIREK 2 K, BIRHE
K2225 m’ - hm ™7, /N HHEREE HoAt A
PR H AT
1.3.2  FEfhRAE

2009 ~ 2011 4F 8 H 1 T Ay i 258 4 K K W ¢
0~20, 20 ~40 cm I~ LJZHURE, FH S5 om L485H
AR FERENLREE 5 A SR — SRR, RS R
if 2 mm FiBR KB KRR AAER, FEERESICA
BO4E, BETREM D (Z4°C) N SLRE A
o BANRAE IS 5 3 A /NS 4 i BT
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SEE 4, -20°C MR ARE KM T IRAE, AT
FEACHKME TR BT R AN 55 2R
FEAE = 20°C 451 F 19 £ FE FH T 000 Tl A W 4k i
(EH PCR Z0#T) 3 WA A F 4 2 2 Ak o4 o
FETHT

1.3.3 Wz 575k

1.3.3.1  HHEibm e BT AR,
IWHEKE (%); pHERM pH iHEME, +Kk
Feom1:2.5, R SR i SR8 000 e, +K
Fb1:5; 3 HLAR A4 043 1 R F o066 R 41
InEaE LR e AE I 2, BHLECR T KCl =
PR E

1.3.3.2 DNA 2§ S MFEME0.5 g HFEHEE

DNA, AR50 R A 3L 20 DNA $2H0 (7 &
FastDNA ® SPIN Kit For Soil ) a7 & H# B+ 3 2k
PISEH 4] DNA, iU B 5 E L BRI T

1.3.3.3 & PCR Hr AR R. AR5 LfH
3AEAREER, S0 B 16S TRNA L | 25
A Z EA T H Y amoA FH, FrHBY519 EAR
FRVENER 2, SIMME R ERAY TR (L)
FRRAFITERL . BT RN 0.4 mg » mL~" 4R 1l
WHHEE (BSA) (T2 56 PCR SR 410 il
ER) A1 1.2 wL A9 DNA #ifR, 4056, &A1k
. AEMHHEM A SYBR (R) Premix Ex TagTM
(TakaRa, Biotechnology) &, KN Z&FH51Y)
JPAI S 210

+R2 E= PCR WS|4

E/REL 7N 519 JF3 (5" -3") PRI (bp) SN A
il 341F ACTCCTACGGGAGGCAG!H! 200 95°C T 2 min, 35 MEFF 95°C 30 s, 60C 30 s,
S34R ATTACCGCGGCTGCTGG 729 30 s
AR kAN amoAlF GGGGTTTCTACTGGTGGT!) 491 95C M 2 min, 40 NMEF 95°C 15 s, 53C 30 s,
amoA2R CCCCTCKGSAAAGCCTTCTTC 72°C 45 s, 80°C 205, 72°C 60 s
HAEMNTE arch —amoAF  STAATGGTCTGGCTTAGACG!!'®) 635 95°C WiAHE 2 min, 40 MEEF 95°C 15 5, 55C 30 s,

arch — amoAR GCCATCCATCTGTATGTCCA

72°C 45 s, 80°C 20 s, 72°C 60 s

Real —time PCR JZ W 7E %5k iQ5 ( Bio — rad,
USA) Hl#s bigty, RNEFZSE2, A TRA
AR R, AR ARG R H 35 AME R, T H0ER
BIVE T R A 298 T e (B, AR JLAS R 2R H 40
MG, AR SE AL AR 9 PCR 72 1. 0% 1Y
TP WBE S L TR U R S . 7 83 C AR & A by
WG R VGRS, LAB Ik T 519 R AR A7 7
FRE AR 2ZE (Horz et al. 2004) , W 58 5 3 #
Vs i FH LA 36 7= 0 R S, HRP o 55°C &
99°CZIa], % 0.5°C 14, HIAFE 10 s, EIHHE

MRAeBE i C {ELAf € . B0 20 B R A iCycler 3R AF
(version 1. 0. 13840.0 CR) ,,

PRUERh 4. O L DNA (FastDNA
® SPIN Kit For Soil ik7£5) . @ % 545199
HE R BOM RN AR 3, RICh 341F/534R;
RBEAHE amoA — 1F/amod - 2R; H R AT H
amoAF/amoAR ; @13 PCR 7= ¥ & V) e 44k 1% 4
TE pGEM - T Easy A& ( Promega, Corp., Madi-
son, Wis. ), #RJ5 va B 2 KM AT B IM109  ( Taka-
Ra) , Fraffaryis AP eR H T7/SP6 8 519 %

=3 L8 PCR HIS|¥F0 & b &4

P4 Hw 519 3 (5" -3") i 2S5 JLNE S
i) 341F ACTCCTACGGGAGGCAG! 200 94°C Fi 2L 5 min, 30 P1E 94°C 60 s,
534R ATT ACC GCG GCTGCT GG 56°C 30 s, 72°C lmin, 72°C 10 min
AN amoA - 1F GGGGTTTCTACTGGTGGT! 'S 491 94°C W 2F £ 5 min, 35 P 94°C 30 s,
amoA —2R CCCCTCKGSAAAGCCTTCTTC 50%C 60 s, 72°C 3min, 72°C 10 min
AT arch — amoAF STAATGGTCTGGCTTAGACG!'® 635 94°C Fi A5 £ 5 min, 35 PG 94°C 30 s,

arch — amoAR GCCATCCATCTGTATGTCCA

53C 30 s, 72°C 1min, 72°C 10 min
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JEBAVEFCRE T IR 6 52y s @RS a1 48 LB +
Ampicillin 3535 5L 37°C 3 %8555, R JH MiniBEST J&i
fralifh ik 57 & (TaKaRa) 42EUFKL, FF A Nano-
drop M ORI & s O BRI T 10 £5 86 R 1
i B VERR ERE SRR RS — S 3G, AR s
PR 2R T R A A SE R P DL R, i DA TR
P DL RCREvE T o A AT AT
1.3.4  Bdlasr

MR ZE T 20084 . B4 L2 a4
e | PCR 45 . H Kolmogorov — Smirnov J5
PATIEE & B/ A B A, kI BRAF A IE
DA AT X B e, AR R T 22 3 iR
SPSS 16. 0 4, A T b—2 1 A R WP Se AR 5 i+
SR MR 16S rRNA JEPIPE DUB, LASEYI Y
Y 16S rRNA K48 DUEUE Ny AR &, 38K 40
pH{H, SA LK, B4, C/N, NH; -N, NO; - N,
Ca”" Hll Na " fE R AAS AT B4 ZoT 3 50, 154
[N BT BN S HT - SAS 8.1,

2 HREHSH

2.1 B AR L

2009 445 )= - HEFRA R T ILER 4, 7E 0 ~ 20
em )2, 138 pH (EF A WOR I 7540 ) it FH 22 385
BHREAR, 7620 ~40 em + 2% b5 DR 724
At I ARk, £ 0 ~20 em )2, LA
MUK AE T2 ZbFRZH Fefik, FEPIAD LR TPIRCA KB+
58 C/N FitiE WOB IR 530 it A B2 A R Zevi ek, H:
M EAL R T B AL

2010 445+ )2 L EHEAb M B WL 3R 5. 3% pH
B2 H 5 2009 4F—%, 0 ~20 em )2+
e S R AR AE T WA R S S T3 LR IR [
67% . TIETALRAEMMREEFY S (NH - N,
NO; -N) 23534 T 8% ~33%, 64% ~290% .
- TR A TR AR A B A B A 554
FREINTT S 2E X R, 7F 20 ~40 em, +3E C/N|
AHLER . NO; — N Fifi 25 Bt 4 2 7 it FH 22t 388 i i 422
FREERG N, A 35 % At — 26 3 A R -5 AN
iTE
2.2 TIEAE, AT A E A AL AR amoA Kk
Sp e i

2009 4FF12010 445+ )2 1405 16S rRNA 3
[RI$E DUECUL I 1, 2009 4F, 411 16S rRNA J& K 5
DUBE AT B 3,93 x 10° ~ 1. 91 x 107 #% D1 %45 v

FHzZE, 760 ~20 em +)2, 4075 I K $ 01 BrE
T3 F1 T4 Kb v i 2 0% 5 T HA AL FRAH , 20 ~ 40
em 1), SACFRRIEA W AR

2010 4E40 B 16S rRNA J& [K 42 U1 %075 1k 75 Fl
8.51x10° ~1.83 x 10° ¥ N B w T+ (K1),
0~20 em 2, 40P F 45 D ECAE T1, T2, T3,
T4 BE XL, (HAE T1 - T4 ZbFRAL A% AT
FES 1620 ~40 em )2, SACPEEEA BE
25t 0~20 em 12, 40E L5 DLEGE T 20 ~
40 em T2,

A M A AL A T amoA F H 35K
SYBR green [ #50, Fr A #8948, HE
] CtEKT 0.5 Mg Ta&7, @8t Ak
AR E IR AT BRI KT 90% , prdfEi £y
LMEFRZR r KF0.99,

2009 4FEF12010 4F 45 + 2 A b A Al
YN 1Y amoA FEFI 5 DAL ULIEl 2, 2009 4F & A Ak
AL TR 2. 59 x 10* ~ 1. 41 x 10° #2 Dl %45 o
Tz, A AR 4,49 x 107 ~
7.36 x 10* ¥ DA 7+ 2 8], 7£0 ~20 em +J2,
AL R KBS, Kb T4 AR E ST
CK., T1, T3 AbFE4H , 2L AE T2 A1 T3 Ab 3
HBFEW A, 1£20~40 em 2, AEMAEHET
AT, Soh, AEAH RAE T4 Kb PR 2%
T H AL B, T2, T3, T4 & A A4 B E %
FH A A

2010 4F (KE12), 0~20 cm, 7 T2 ZhFHZH
FUEAR T TR DU R T A A, A AR
WAFH — WL, AR X 2| T1
T2 A1 T4 A PR T T3 AbFH4H . 4 E AL B
ARG B AE 2. 47 x 10* ~ 5. 41 x 10° $% Dl % 45 v
Tz, A ENZLEE 1,32 x10° ~
7.49 x 10* ¥ N BB v + 2 [, 7F 20 ~40 cm
T2, S HMAMA AT RS TRAAKL
YA
2.3 EHEFAL P TS R YR A O Y
Gl

2009 4112010 4 3 2 AL K 7 A - 30 B
BEE AR CHE TS 3 L2 6., 2009 4F, &AL
amoA %i‘%ﬂlé‘ﬂl%iﬁ%ﬁﬁ%ﬁﬂﬂaﬁ, 55K
HRE A, ZEEILAN amod FEHH5 DS L 7
FAEFAPUAR S W2 EARDG, 580K Ca® " ik
JES ARG,



2015 (4)

Hh ] - S IR

BCO0F 870 BEO0F 9% 0 BZO0F 90 BIO0OF SY 0 By 0F 8% 0 BIO0OF ¥+ 0 BIO0OF €Y 0 BIO0F ¥7°0 BI00F €v 0 BI0O0F 670 (%) .®N
BIO0OFCTLC BEO'0F98°C BOI'0F 88 °C B00O'0F 86 'C B8O '0FL9C qLOOFO06'CT qSO0FC6°'C 980°0F 66T BIT0OFPE'E 9900+ LS'C (%) .+

BRI 0F €C 1 BEOOFEIT B99'0F S0 T BOO0OFSL'T 98¢ 0+ 650 B6OOF 19  qLOOF OV '€ q89 0+ 0L ¢ 99 0F ¥6 °'1 qze 0+ 81°1 A_\mv_ - 8w) N- fON
®Op0F 1079 BZI0FE09 EELOFISS BITOFOL'S  TI8'0F68°9 APCSOFES'6  BEY0F €611 qROS0F €26 IS OFHE'6  IIL OF 67 'S (;-8 - 8w) N- JHN
BIY'0F 9V 81 BLO'OFOI 61 ey '0F 9081 BLSOFOS'61 dvy 0OF IL91 dqEl'IFC6°¢cl qce 0F SOvI dLETF¥P'cl 960 1+ SS¥I  BGL'T+ 8¢ '8l N/D

BO00F I1€°0 BZO'0F8C0 By '0F S€°0 BCO'0F SE0 BIO0OF0€ 0 BIO0OF 90 BRO0F T 0 BZO0F 9% 0 BLO0OF 9% 0 BZO0OF I¥°0 ATmV_ < 3) NL
qeer 0F IL°S qcr'o+ LS 9r9C'0F 0€ 9 B06'0F8 9 qLO'OFSO'S B6S0F ST 9 ®00'0F0C 9 BCL0F1€79 BELOF 879 BOOIF TV 'L A_\mv_ - %) D0S
PIO0OF8I°0 9SI'0F89°0 B600F€6°0 °9S0°0F €5°0 260°0F 6£°0 B60 '0F L9°0 2700+ €T 0 2C0°0F I€°0 980°0F v 0 B90'0F 0L 0 A_-E < SP) DA
BOT '0F €68 BZI'0F80°6 BoY '0F L6°8 BT '0F ST'6 BLEOFOC6 qIO0FIC'8 q80 0+ €€ '8 q8I 0+ €€ '8 qoe 0+ Ce '8 B0 '0F LT6 H) \d
ey '0F 9¢ 91 BTF'OF 6v LT 90 OF €L I 99T 1+ 00°IT 9OE CTF ¥0 91 BIC0F9L’6 B[y CFECEl BISOFO9C'IT BSEOF V8L BRE0F 6C 11 (%) WS

L ¢lL (AN LL MO L ¢l <L LL MO
w Op~ 07 w Oz~ 0
WENEFFHZF LM w op~ 0z ok wo 0z~ 0F 0107 S
el BT A
WENHEF=N/D “EXHTF=NL ‘BWGETHETF =008 ‘=i =00 *IWLHTF =S °(S0°0>d) MWLy AEEWNE W MEEF—l—( (c=u) FEHY F HIEALFINE R

BIO0OF19°0 BEO0OF L9°0 BZCO0F L9°0 BEO0OF L9°0 BEO0OFS9°0 BCO0F L9°0 BET0F09°0 BCO0OFSLO B0 °0F 0L 0 BLO00F€9°0 (%) BN
BLO0OF8LT By 0F €8°C BEI0OF 6L T BIT'0F98°C BO00F L9°C BEOOFILT B90 0F ¥9 T BEIOF ELT B800F89°C BOT'0F8SC (%) .+
B[9'0F0CC BCOOFIL'I B6L'0F00°1 BECOFIE] BIT0OF 81 B9 '0F 65 T BCC0FLTT BCO0F ST C BIC0F 1971 BLCOF €61 A_-mv_.wiv N- _‘ON
By "I+ CCIT BEL'OF €O'IT BYC'IFLO'IT ®BSO'0OF06°CI ®BOCOFO6L'IT ®BOTOFSIEl PBICTFHIIL BSCOFIS'Cl BIOOFECI'IT BOL'0OF 89 'II A_-mv_.wS:/T JHN
O8T'0F LSIT B8P OF $#9°91 ®BCO'0OF 61 91 2998 C+ 10Tl 9qPL TFT8'ST 29% 1+ 87 'Cl qB8T0F €0 LT 29er 0+ IT¥I BSSOF SE€'IC qRL8 "€+ 08 "8I N/D

BCO'0F 8¢ 0 BZO0OF I€0 BZO0OF €€°0 BOO'0F S€°0 BIO0OF ¥E 0 B0 '0F 9 0 BZ0O0F8E 0 BEO0F SE0 BEO0F9€°0 BLO0OF OV 0 ATmV_ - 3) NL
BECOF TP BEO'OFST'S  PSLOFHCS  RILOFVEY  BC9OOF Y6 b BLTOFL6O qR090F LF'O  ASHOF 009 BLOOF6LL ®SE0F LT'L (131 %) D0S
BCCOF V01 BpO00F €0°1 BOO'0F90°1 BEOOFEI'T B0 0OF I1°1 BEIOFCIT BEIOFIT'I BOI'0F60°1 BLTOFEET] BP0 0F LI (;-w.gp)Dd
BOY '0F 08 '8 BCI'0OF ¥8°8 BCT0F0E 6 BLOOFEE6 BCEOFSF'6 d4e0'0F8CT'8 IRTO0F '8 BOO'0F0C'6 9qBTS0F 616 BRI 0F €€ 76 H Hd

BCO0F LE'6  BOS'OF 6€°CI PP OFL6'S T8 0FT6'6 B9V OF O Il BLS'OFST'S PPEOF68'S  BYEOFSSL BISOFCIS  ®SO0F S 'S (%) WS

L (AR oL ILL D L &L <L 1L D
wo Op ~ O we 0c~ 0

WM EETFHE T w op~ 0zt wo 0z~ 03 6000 v



HiE S IEEE 2015 (4)

amoAFE R P8 DIE G4

9,
120094
A A A a A N20104F
b B _Ib_T _'2_{{ iT —ﬁ a a a a a
E=y L A A A
=
8 ° SHENEESEESEEN
=
®
=
b
p
5t
%
w2
2
0 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
CK | T | T2 T3 | T4 cK | T | T2 T3 | ™
0~20 cm 20~40 cm

1 2009 02010 EAREEHREEFTEET TIEME 16S {RNA EE ¥ N
0. HREEFTRR, NG TR B8 2010 4E | 2009 4E1EHT 225001 0. 05 K FRY 22 5 B,

20094F 20104F
T OfsknE B 28 - a s
A A ppaAF A A A L (NN NG ¢ [ R
L= NS EEC < mN A = E= = A A
S SB[k |B AB| [BC| [ N
B i = N S g

CK‘TI‘T2‘T3‘T4 CK‘TI‘TZ‘T3‘T4 CK‘TI‘TZ‘T3‘T4 CK‘TI‘TZ‘T3‘T4

0~20 cm 20~40 cm 0~20 cm 20~40 cm

B2 2009 £F12010 EAREFEFYLETEEAUTENRELAETL anod EFEFENE
W HRE EFK, NEFERGRR M | AR 22500 0. 05 AT 125 5 B T,

R 6 2009 F£F12010 FEMBEMEEZNEVET

AEA LR PR AR i e + F P
2009 A T HE KR 0. 44 + 22.21 <0.000 1
LR R 0. 59 - 9.75 0. 00
C/N 0. 69 + 8. 88 0.01
ST LR 0.22 + 7.95 0. 01
Ca®* 0.43 - 9.58 0.04
TS LR 0.53 + 6.00 0.02
T E KA 0. 61 - 5.18 0.03
i) pH 1H 0.35 - 15. 16 0.00
C/N 0. 10 + 4. 64 0.04
2010 A T AR E 0. 70 - 5.82 p <0.000 1
NH; -N 0. 63 + 7.19 0.05
C/N 0.75 - 5.12 P <0. 000 6
il BAR 0.67 + 51.8 p <0.000 1
NH; -N 0. 10 + 11.07 0. 00

. UL P1H0.05 HIFERIE,
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2010 4F, U7 16S rRNA BE [ $2 D% 5 + 45
BAMNH, -N GRERFEME, fEdEs
THKI, /N 2BFAME, STHEENH -N&
R EIEAX,

3 i

SN R D BE L amoA TE SR TR T i R
HFRE TR G A RS R A St 2
TR ER ., BIEHA A B2 040 Tl
PEIKOHTR il b - 398 S SR 85 T ) AR 5 X AN [ e
B 370 it FH s A BT 1R 2 S Ak 40 7 R 4R ey
B amoA JEH¥E DUEGHIAT Tl T, 455 7F0 ~
20 cm )2, ZHEALAH Y amoA FE 5 D HE
ErmTRAMNE, WonE KA S B b i ng
TEVEM . M Real - time PCR B945 R 87, 7676 FH I
BRSPS —4E (2009 4F) , AL E amoA
FEPH ¥ DB 25 it FH 1 38 n 2 SRR S TR, H
SRR R T4 A FRZE A CK 2 0] 22 %A W3,
XRS5 —AF it FH BB 7 %o 2 48 4 TR 1) 5
U7 NN ot % = = 1 = BTN = A R i L £ K (= RN B S
7.0 ~8.0, TifE pH fA/NF 6 SCE KT 9 LN,
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Effects of different fertilization treatments on yield and activated oxygen metabolism of maize

WANG Hong-fei, LI Xu-hua®, DONG Jing, XU Jiu-kai, ZHUANG Zhen-dong, WANG Chun-na, ZHAO Xiao-cui ( Na-
tional Laboratory for Efficient Utilization of Soil and Fertilizer Resources, College of Resources and Environment, Shandong
Agricultural University, Taian Shandong 271018)

Abstract; Long-term field experiment was carried out from 2009 to 2013 to study the effect of different fertilization treatments on
yield and active oxygen metabolism of summer maize. The results showed that, in NPK treatment the yield of summer maize
significantly increased, which was up to 9 299. 85 kg/hm” and grains per spike and 1 000 grain weight were the highest. The
spike length and spike weight of NP treatment had no significant difference with those of NPK treatment. Nitrogen effectively
improved the chlorophyll content of spike leaf and grain filling rate and it had the most influence on the activity of peroxidase of
maize leaves located near the ear. N and K fertilizer effectively increased the superoxide dismutase activity and soluble protein
content of maize leaves located near the ear, and decreased their content of malondialdehyde. Therefore, the rational combina-
tion of N and K could effectively improve the efficiency of photosynthesis, delay leaf senescence and increase the grain yield of
maize.

Key words: fertilization treatments; summer maize; yield; activated oxygen metabolism
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Influence of flue gas desulphurization by-products on abundance of soil bacteria, ammonia oxidizing microorgan-
isms in saline soil in Ningxia province

LI Ming'*, ZHANG Jun-hua', JIANG Li-li* (1. Development Center of New Technique Application and Research,
Ningxia University, Yinchuan Ningxia 750002; 2. Institute of Tibetan Plateau Research Chinese Academy of Sciences,
Beijing 100101)

Abstract: To investigate the effect of flue gas desulphurization by-products on saline-soil microbial communities, a field ex-
periment with five different levels of flue gas desulphurization by-products (FGDB) gradient, which were 0, 0.74, 1.49,
2.25, 3.00 kg - m ™~ respectively, was performed to examine the effect of FGDB on the soil bacteria, ammonia oxidizing
bacteria and ammonia oxidizing archaea in 2009 and 2010. The results indicated that FGDB addition resulted in an increase
in Ca’* and NO; - N and a decrease in pH and electrical conductivity. The results of real-time quantitative PCR showed
that the abundance of microbial community composition differed with different FGDB gradient but was non-linear. Total bac-
terial 16S rRNA gene copy numbers were significantly higher in FGDB treatments than control. The abundance of ammonia-
oxidizing archaea ( AOA) and ammonia-oxidizing bacterial ( AOB) in T2 and T4 treatments was higher than other treat-
ments. There were no significant differences at 20 ~40 em depth for microbial community. The addition of 1.49 kg + m ™
was a threshold value for improving soil bacterial and functional gene abundance. The effects of FGDB on soil microbial com-
munity were more effective in top soil than deeper depth.

Key words: flue gas desulphurization by-products; saline-soil; bacteria; ammonia oxidizing bacteria; ammonia

oxidizing archaea





