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GERRAE A LU RS AT T nirS D RESE IR @ ZHEVEIER 2 5 A nirS Bl nir K 5L R BEVE WO RIAR N 2 BER
FAFMBIR IS F o TAL SR VR, Hoh 28 2 - A -6 K H 8 (B) AR () 1 T & ~F BE AR XS
B o JF BB S A A v iy 00 B T R R K S ARBE I Bradythizobium (¥ = 0.85, P <<0.05) #il unclassi-
fied_p_Proteobacteria(r'= 0.88,P <<0.05) s I T S TCA 7B B, pH AT R0 B Vi S A (NO;™-N)
5 A A A O, WS ndr K R nirS Dy REHE PR RETE S5 A0 ) JE B (A 72 B K R SRR A T
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VEF AR R AT DG A #R R TR
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B AL T K AR o NLO 1977 2E FiL A
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U (RN DO ER I e SR R C R OR iR A LN R

A5 0 38 o R AN IRl A AR R U - Ak
PR | A 398 SR Ak T A B 4 9 I i A T BE A mirS
H i K BV G5 A0 0 224, 2 B 338 SR Ak D g st A
YA RE R T B RURE I AL AR, O BA B L AR fh i R
M R S OGS R g , B E s R AR RRE AR
PRI RL 2 2%
1 MRE5ER=E
1.1 KSR

T 2020 4F 10 A % 2021 4 11 A 1E 175 45 /&
T A VL DX ROl B 2 0 5 BT 3 3 H (28°1478"N,
116°51" 22" E) MEAT , 2 b J Y Bt <, JJ 4 ok
BHAR 5 R 4 542.7 kI /m?*, JA4EFE 3 H BRAF K 1 852.4
by JE AR 3SR 17.7 °C A ity B 8 T 40.5 °C, A iy e
IGIR 5.1 °C5 A AR F- 4B W H2 1 796.8 mm; 1056 by
1 e i 7 N | K L R B - T o
b P Tl pH 4.28; Bl fif 2 159.6 mg/kg, £ &1 %
31.98 mg/kg, HAL A 26.67 mg/kg, 2 1.86% , A HL
% 36.19 g/kg, NH, N 3.73 mg/kg, NO, -N 8.79
mg/kg, 255 2.23 mg/kg, FK# 22.56 %
1.2 KEigt

A 5 PR AL, A (CK) LG SRR
B.C.D Wy 34 Z R EM A ER L, E AL SR IR BHEE K
(RD. BIMAMIXEL, BNH/NXHEA 66.7
m®, BEAL DX ZHHES /N DX 8] 0 1% [R) A0 Fs R R R
K R LR X o /INDK T ) R 47047 B V) 1) B
JE53 4 0.5, 1.0 F10.5 mo i BGVEY) & Fl 58
(ATTRMRE) 2R (Aeiim 15, R (i 33) , B
FECEAR ) B RGP G 645)  BoOR T (S ff —
5, EKRGEE L S) , HRE (B R, H 2 (g I
L) . B YRR 20 22.5 kg/hm?, £ A B[]
20204F- 10 H , 2021 4F- 4 H %8 = 9 e B AE W B B %
S TH 5 SRR 28 B 249 11.1 J7 Bk /hm?, 8% % I TR 7
20204F 12 A, Wegkmfa] 2021 4E 5 H ; ARG R 20
45 kg/hm?, # #% i [8] 78 2021 4F 4 H |, Yl 3k B[] 76
202147 F 5 B RERE Fh i 29 Ok 42 kg/hm? , B AR IS RIFE
2021 4F 7 1 WSAR IS E] 7E 2021 4F 11 F 3 R 2 Ffoil 285 8
2920 6.7 JT0R/hm®  F K GREARET R 7E 2021 44 1 1L
PRI 6 A, B G R AR I ] 7E 2021 42 6 A, Wik
B B 7E 2021 4F 11 H 5 FORHEFP &0 6.7 T 4% /hm?,
BRI ALE 2021 45 7 H iR I 18] 2021 4E 10 H 5 H

THERIAR %5 B 29 R 8 230 #k/hm?, B AR I] (] £ 2021 4F- 5
A WRE RIFE 2021 4F 12 H 5 H A% B2 5.6
TRk /hm?, B AR IR AE 2021 48 7 H Wit [a] 76 2021
10 A o VEYHEAE 2R FH 24 M >J A5 A i, 1R
FERST ] A a6 WO I A7 HURE
®1 AWt
Table 1 Test design

Ab 3 TR HeH
Treatment Cropping pattern Planting type
R - fegeielE
A(CK) Chinese milk vetch-early Traditional crop
rice-late rice rotation
BB -EOK | H 5 K FEEAE
B Chinese milk vetch -early rice - Water and drought
maize || batatas rotation
- H R PR
C Rapeseed-sugarcane || spring Drought and dry
soybeans crop rotation
e R oN) L
D Chinese milk vetch - spring soy=  Drought and dry
beans - autumn soybeans crop rotation
E B S
Annual fallow Fallow

TE: R, (PR MR . Note: ©

and “||” represents interworking.
1.3 TIEBUERS M

FH 5 SBUREL 2 5 U /N X 0~20 em BF)Z £, 11
G e AT S E { RT3 b R A B
FH pH I E A58 pH, SR 1 5 5% R0 V5 R B R M
PRI 7 A LT, NH,OAC 12 32 - 6 B e+
AL 5 B, NaHCO, 32 42 SR B BT L (R I 7E +
B o & i R ROE LRI T2 AL KCLR
F 5 Iy A L 00 ) B S R R AN I B I
TS L, DU 7 RO ) - SR A 280, B T 5 i -
e E A A KR
1.4 TERBEAEBBNE

K FH AT 2 00 7 58 S A AL T 4, 2 1 Pell
ST R T
1.5 TEREULHEERNE

BRI XBEHLEEIE 5 HRAEY) , HITE R A 51 R
HAR R R 4, B A 50 mL T BLD A L AR
R, T VIR L3RR iz 3 S % T — 80 “CUKAR Al
ffo FREEBUS I EAE LRI Bl S8 AR W BE 2R
PR R 3G . 4 biowest agArose (biowest, E.
SOUCH B HEAT L IERE Y RET B DNA Siid . nirS
JE KSR B 51908 « ed3aF_R3cdR (5" - GTSAAC-

-” represents connection
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S

GTSAAGGARACSGG - 3. 5- AGTTCTGS-
GTRGGCTTSAG -3"),nirK 3 K54 :FlaCu_R3
Cu(5' - TTAGCATGGAATAATRRAATAGGA -
3.5 - TCTGGACCTGGTGAGTTTCC - 3)% |
88 2 F (PCR Y : ABI GeneAmp® 9700 %)y .
95 “CHiZE M 3 min; 95 °C 305,55 °C 305,72 °C 30 s,
L27AMEER s SRIGHE 72 °C LA 10 min; o5 T4 Cf
ffo PCRJNAKZR A :5X TransStart FastPfu 2% i
4 pl.,2.5 mol/L dNTPs 2 pL, F##514 (5 umol/L)
0.8 ul., FF5147 (5 pmol/1.)0.8 pl., TransStart Fast-
Pfu DNA R4 0.4 pL, Bk DNA 10 ng, ddH,O #b
20 pL, BAFEAR3AEE . KM Hlumina 23 A
() lllumina Miseq PE300 -5 (I i 38 35 A= Wy = 258
HA PR ED LTI
1.6 HEHH

AR SRS RS B0 DT D , XF A [RIARE S 47 nireS
nirK 3 R BO i 260 i 2, 5 8 8 B 1k
ZAEE, o 2 /0 B 2 4S5 51 P ) I 1 e obE
F35 150 R JE M FLASH (fast length adjusting of
short reads ) ¥ 73 2| () B K AT 51, & 00 5 24
Z/0A 10 bp B X B T MR K R R
200~500 bp Y 7 51 5 55 A5 AT AT BRS80S 11 17 471, 3K
1500 T4 B BUBO O 91 R - 421 3621232 177, £83
BEFIR AR EBR)G i UCLUST L 97 % A5 [
JEIEEFT de novo #EX KT (OTU) kL ', %
Ji 3 43 3RAS nirS Fnir K 3R OTUs 1 642 fi11 653

% FH Microsoft Excel 2019 4 BEErHE ; 5% FH SPSS
A (version18.0, Chicago, Illinois, USA) X} - 3 #il
A R 7R 47 07 2243 T (ANOVA) , Duncan’ s 32 #£ 47

ZH K (@=0.05) . & H] QIIME (Version 1.9.0)
A B nirS e K 3 K o -2 FEME SR R DAY
() UniFrac BB RITH Z 040 10 RAEERZ
4 2 N2 43 B (NMDS ) R R A4 FE A [ 3 V% 25 74 1Y

ST RIS BT (ANOSIM) B T e BFAG e 74
ZERR AL A s S22 RS barplot 43# K
F2 7R R [AVRE G 1) 72drS o KO3 TR R 4 22 )
Canoco 5.0(Microcoputer Power, Ithaca, NY,USA),
K HH T Bray-Curtis B 25 1) TCAY M1 (RDA) K fif B
IRBEE PR -0 SR AR 7 1 5

2 FHRE5HMH

21 AREBERBEX T LEELER

R 2 PR, 3 pH B 2R L o 50 | OROE
NO; -N#14 A (CK) &b # 5Ik (P <<0.05) , H¥J N
B.CAbH =8 5 = o 420 AP NH, -
N & & F, ACK) B M E Ab 3 5 25 T HoAth kb B
(P <<0.05), HIEfbt 34 B C A A ] T
T T B, R T A R A L
PrERPE R, A (CK) Ab B A+ 8 25 8 1 35 o T Hofth
b 3 (P<<0.05) , 43 5l &t 0.81%6,0.76%6 . 0.86 %
0.90% . EAbFRAY 3 5K R % T HAb g B, H
UOE AL E Zb 3 2l 1 32,1426 .101.86 %
83.58%.780.87% . EAbPEREAT Sk AL LA, ik
e AR A, B K L . 25 R, AR %S
YEORBEAE X 5 i i - A0 ) i e 254, FF il
T A SRS o B = 9 - R -OK
) COmZE-HRENF K E) M E (KRB &b 285 R
Ly o

R2 ARBEAMRRA T L HEBEUMER

Table 2 Soil physicochemical properties

Kb PR AN/ AP/ AK/ TN/ SOM/ NH, N/ NO, -N/ SBD/ SWC/
Treatment pH (mg/kg) (mg/kg) (mg/kg) % (g/kg) (mg/kg) (mg/kg) (mg/kg) %

A(CK) 4.78¢ 177.01b 41.58¢ 31.33d 2.00a 33.08a 14.32a 8.80b 2.01a 32.08b

B 5.73b 189.63a 74.34ab 61.67bc 1.92b 30.92a 15.56a 36.75a 1.11b 20.99¢

C 6.28a 187.33a 80.98a 76.00a 1.95b 26.80b 9.19b 33.14a 1.14b 23.08¢c

D 6.11a 189.43a 74.02ab 70.00ab 1.93b 31.86a 9.49b 28.85a 1.08b 4.81d

E 6.14a 188.55a 70.01b 52.33¢ 1.96ab 33.22a 9.45b 29.56a 1.06b 42.37a

Bl 3AF -3, RIS [G) /NG SRk 43 51 3R AE 5 Y6 KT 1 fik 3 25 55 (P <20.05) o SOM: AT LT, AP A7 55008 , AK : SRR
AN AR AL, TN: 2%, NH, T -N:AZ S A, NO; N AR, SWC: L& /KR, SBD: +3#i%HE ., FlA. Note: Data are the average of 3

replicates, and different lowercase letters in the same column represent significant differences at the 5% level (P <<0.05). SOM: Soil organic

matter, AP: Soil available phosphorus, AK: Soil available potassium, AN: Soil alkaline hydrolyzable nitrogen, TN: Soil total nitrogen,

NH,"-N: Soil ammonium nitrogen,NO; -N: Soil nitrate-nitrogen, SWC: soil water content,SBD: Soil bulk density. The same as follows.

22 AEBERHMEXTLERBELER
Hy 1 1 AT L, 25 4k BEAY - B R G AR W b A

(CK) b i, HOROE E AT, C AP A% . 4% Ab
B4y 0 F A (CK) &b FR 82.49% . 93.23% .
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89.43% ,70.08% . i i Pearson #f 5 1 4 # ( &
3), Al JN A 4 R AE AL T B S pH A A W B AH G
(#=-—0.935, P<<0.01) , i 5 AP . AK #1 NO; -N
S 2 UM O, M OC R =—0.992,
7 =—0.938 fil ¥ =—0.944(P <<0.05), FikghRE
W, A e i et A(CK, 2 =0 - R - R ) LASH,
HoAth F& VR R BRI 08> T AR ARSI, pH.
AP AK.NO; -N 5 138 S Al 4 5t l EPEAR G

12000F 2
I
~_ 10000}
= .=
&% gooof
S
3
=5 6000}
%
2
N Z 4000 b
EE .
XS 2000) & .
C
0
ACK) B C D 7

AP Treatments
E1 AEBEAFHERT LERELEZOZME
Fig.1 Effects of different crop rotation-fallow patterns
on denitrification potential

23 ARBIERMEX T LENrSFnirK EEE
MEMR SN

P 4 T, 3R RS LT RESE I 1 o 2 e PE T
B2 5 AR OB S 25 e A7 7 B 35 25 = (P<<0.05)
nirS F PR Simpson #5802 B 4 5 (0.110 2) LA
Ab, HoAth 8 2034 R E A B 5, 430 A (CKO) b3
11.73%.64.50% .43.52% o nirK £ a -2 FEVEFE 2L
YIS EIFATE 2

& 2 0] LU 78 B -2 R A8 B0 T, nirS 3

F3 TERMEUERSENERBRES T
Table 3 Correlation analysis between soil denitrification

potential and physical chemical properties

4% Indicator s P

pH —0.935" 0.001
SOM 0.555 0.332
AP —0.992" 0.020
AK —0.938" 0.018
AN —0.190 0.759
TN 0.878 0.050
NH, "N 0.501 0.398
NO, N —0.944" 0.016
SBD —0.519 0.371
SWC 0.459 0.437

7 Note:*: P <C0.05;%*. P <<0.01.
Pk B C A1 D Ab BEA 3843 8 S LLA, HoAth 4 3 8] 6
TS, it ANOSIM AL PR 56 -2 TR 5, P1E
0.013, 3 W] & 4b B 8] A 1 2% 22 5 (P <<0.05) .
nirK F2 P W R A(CK) FITE Ab 3854 5 HAt b 28 18] 4
HS DA, KA E S, 3F— 37 ANOSIM
FARIPERE G , P8R 0.015, FHA 4 4b Bl ] A7 {2 2% 1k 2%
S(P<<0.05).
SER R, ARV VERBEREH S s f DB

() Z AR B 1B 3 22 5 (P <C0.05) , HonirS 2
PRI 1) Z2 W 1 48 BB ARV 45 K 22 52 M R P KT mar K Ok
JE AR (PRBE) 55 E F) T 4338 nirS FE N o -2 REVETE
Bt , B C. D ALFRH ndrS Al nirK 3 KBV 25 14
AR .

F4 TERWAMEER-SHME

Table 4 Study on soil denitrification function gene «-diversity

SERE P! il FUARH ACE## Chao 145
Gene type Treatment Shannon index Simpson index ACE index Chao 1 index
A(CK) 3.9240.19a 0.056 3£0.012 1b 576.0332.28b 526.29+14.99b
B 3.28+0.53b 0.110 2+0.061 6a 525.11+96.48b 449.50460.37b
nirS C 3.94+0.19a 0.046 5+0.013 2b 554.19-+64.31b 510.18+17.61b
D 4.2040.15a 0.036 3+£0.007 Ob 448.82447.39b 442.00+50.68b
E 4.3840.02a 0.032 3+£0.005 3b 947.56+162.87a 755.31£52.10a
A(CK) 3.8540.26a 0.0719+£0.018 Oa 633.00£148.16a 552.34+157.07a
B 3.82£0.42a 0.088 4£0.050 2a 478.29436.78a 446.62458.90a
nirk C 4.2040.52a 0.059 0+£0.033 1a 622.97£271.20a 538.64+154.09a
D 4.2740.04a 0.0354:0.003 2a 646.90-£76.89a 565.3855.03a
E 3.65+£0.19a 0.091 84-0.019 8a 554.03+45.49a 489.34+38.43a

85 R 34N A2 S AR IR 22 | R B AR [l /NG T/ 3R AE 5 % KA i3 22 5+ (P<<0.05) ., Note: The data are the mean and stan-

dard error of three replicates,and different lowercase letters in the same column indicate significant differences at the 5% level (P <20.05).
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0.00 gz oY ccrmniien e
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B
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0.6
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-0.5

B2 TERMLIEEER nirS(AFI nirk(B)B S-S REMEIEE
Fig.2 Study on g-diversity of soil denitrification function gene nirSCA>and nirK(B)

24 WBHABRRERHHERX T L8 nirS 0 nirk &
EEEHENEE

JE KT, 2% 4 B S Ak D RE 5 R AR AR G
JEHA B E V2R (P <<0.05), HE 3, AFE%
VER BB 1 398 S il A 3 R i s B — 2ok (1
AN [] 4k $T TR Ja A S BE R ] o S DAL 3B
J& A unclassified_k_norank _d . unclassified_p_Proteo-
ba LI M- B Rhodanobacter. H:p B AL (72.27%)
7E unclassified_K _norank d & J& #H X £ FE & &, C
(20.21% ) M E AL FE (21.76 % ) 7€ unlasified_p_Proteo-
ba KX BE e T A b B i D AR PR (12.7096) fEAL
8 Rhodanobacter FJE e o nirK 3L HE B

A unclassified k norank d_Bacteria .norank d_Bacte-
ria K G MR T Bradythizobium unclassified _p_Pro-
teobacteria JVAHACIRE J& Nitrosospira. D(24.26%,
14.70%) A E 4b # (18.48%, 14.97 %) ' norank .d__
Bacteria MK 5 M8 W Bradythizobium WA X =F B
T, B AR F (15.46 %, 12.12%) B9 unclassi-
fied_p_Proteobacteria F V. fii £ 2 T J& Nitrosospira
AR = B R LA AR #E . A AR B (55.97 %) {4 un-
classified k norank d_Bacteria WAH %3 )& & T HoAth
e 25 b ORRVEEAE TS R narS o K B 7 J& 7K
AR B A AR 25 5 (P<<0.05) , b B D\ E b 71
) TR A X 2 B v T A A 2

A B
A(CK) A(CK) |
|
= B | g B |
£ £ |
P oc B N
(=] = |
= =
4 D I T N |
E - | E - I |I
0.0 0.2 04 06 08 1.0 0.0 0.2 04 06 0.8 1.0

AL B irSEEH JB KT BREE B
Community abundance of each treatment at
the genus level of nirS

AL Binir KL JB KT BRE LR
Community abundance of each treatment
at the genus level of nirK

mUnclassified_k_norank_d_Bacteria w Unclassified_c_Alphaproteobacteria Bosea

m Unclassified_c_ Gamma
Norank_d_Bacteria
© Others

m Unclassified_k_norank_d
B Unlasified_p_Proteoba
W Rhodanobacter

wNorank_d_Bacteria

M Bradythizobium

W Unclassified_p_Proteobacteria
Nitrosospira

Bosea

m Unclassified_d_uncasified

W Unclassifed_{_Bradyrhizobiaceae
Others

3 nirSEEAM nirK BEE (BB E AR EE
Fig.3 nirS gene(A) and nirK gene (B) community composition abundance

25 nirSHnirkK RELEERNABEES L
BRELEBREXE

¢ 5 Al 0, 38 2of Pearson A G40 & B, nirS
FE DA A 34T s 5 A 38 S Ak T 350 b 2 A OGPk

(P>0.05) o nirK HE A i K GARIE W Bradythizobi-
um Ml unclassified_p_Proteobacteria J& 5% Wi + 35 A
P 1) S B i (P<<0.05) , FLvh R G AR R B Bra-
dythizobium 55 & KA A6 7 e 52 9000 AE DG 1 (P =
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—0.85,P <<0.05) ,unclassified_p_Proteobacteria 5+
SRR AT L BLIEAR G, (F=0.88, P <<0.05).
x5 ITERHEAUBESHBEABHEIESN
Table 5 Correlation analysis of soil denitrification poten-

tial and dominant bacterial genus

FEPE A R

Gene type Dominant genera i r
Unclassified_k_norank _d 1.00 0.00
nirS Unclasified_p_Proteoba —0.60 0.14
Rhodanobacter —0.64 0.12
Unclassified_k_norank_d_Bacteria 0.23 0.35
Norank _d_Bacteria —0.56 0.16
nirK Bradythizobium —0.85"  0.03
Unclassified_p_Proteobacteria 0.88" 0.02
Nitrosospira 0.33 0.29

26 nirSTnirK REEHIIEERAREEEEENS
TIEEA R X

FF RDA 43 ¥, R Bray-Curtis #2704 B4
BT TR Vo A BCHE 7 1 BRBE AR s A7 3 Ay (BT 4) , 8521

7, B A By E Sk AT AR A v 45 4 55 - S AR A T

A
80r
SWC A
60t B
40 ¢c
L))
20f

RDA2(11.94%)
&
2

—40}F
-60} u DI
-80f :

-60  -40  -20 0 20 40 60

RDA1(53.08%)

Z A A % A S PE (P <<0.05) , SWC & 51 nirS
nirK 3 PR R 45 ) 1) J L5 i R, AR A T HoAth
e AT, SWC i DTk BB, 3 PR I K
A FEEVERBERT , SWC 2 + 38 2 il A 2 g 3L A
THE & 235 P 100 2 DGR TR, 7K H A SR 1 b A A =X
AR TR I R S K NI RE R T R R Ak
TR 5E R VR 454 .
3 i

AR T AR FEAE R T -5 s ik
TSN A AT RE T ) (S mir K R T 1) Z2HE4E
AR, 45 R R A FFEEIRBRb F ek A T e
T1 Ko - LR , - 58 SR Ak v A K A Ak ) E Sk A
R S5 F 322 3 B E M. R g i ERL A (CK)
(LR -FRE-WaRE ) X 25 5 N8 1 B - SR 245 4 1)
BEEBCN NS, IR A R S R
FANIR T, IS YR K R VR AR
2 AT DA 3 A [ 7 0 AR AR R 4 3 A B G e A
BN nir K 0 nirS DI RE I P (0 ) b Z2FE 1 1 TR 1A
X R AU R A i B e R T
i H IR E A B TR R R

70 B

60 e A

sof B
; "

RDA2(16.90%)

SwWC

1 1 1
-60 -40 -20 0 20 40 60 80 100
RDA1(28.42%)
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Community structure of gene with denitrification function in soil
under different rotation and fallow patterns in paddy fields

LI Na, XU Huifang, HUANG Guoqin
Center for Ecological Sciences ,Jiangxi Agricultural University, Nanchang 330045, China

Abstract The physicochemical properties, denitrification differences and related microbial composi-
tion in soil under four rotation and fallow patterns including B (Chinese milk vetch - early rice- maize || bata-
tas) ,C ( rapeseed - sugarcane || spring soybeans) , D (Chinese milk vetch - spring soybeans - autumn soy-
beans ) and E (annual fallow) were compared and analyzed using the traditional cropping pattern A (Chi-
nese milk vetch-early rice-late rice) as the control to study the effects of different rotation and fallow pat-
terns on the nitrogen loss, the denitrification potential and related microbial community structure in soil of
paddy fields. The acetylene inhibition method was used to determine the denitrification rate. The high-
throughput sequencing was used to analyze the diversity and composition of denitrifying microbial communi-
ties. The results showed that the denitrification potential in soil under four rotation and fallow patterns was
significantly lower than that under the control, which effectively reduced the gaseous loss of nitrogen in soil.
There were significant differences in the community structure of functional genes nirK and nirS under differ-
ent rotation and fallow patterns, among which the community structure of gene nirK was less affected by
the rotation and fallow patterns than that of gene nirS.Compared with the control, the E pattern was more
conducive to the accumulation of a-diversity of gene n:rS.In terms of the relative species abundance of nirS
and nirK gene communities, the abundance of dominant species under four rotation and fallow patterns was
higher than that under the control, and the abundance of fungal genera in the pattern B and pattern E was
relatively higher. The key genera affecting denitrification potential were Bradythizobium (¥ = 0.85, P<<
0.05) and unclassified _p, Proteobacteria (¥ = 0.88, P <<0.05).The results of correlation and redundancy
analyses showed that pH, the available phosphorus (AP) , available potassium (AK) and nitrate-nitrogen
(NO; -N) in soil was significantly correlated with the denitrification potential in soil , while the important
factor affecting the community structure of gene nirK and nirS was the content of water in soil (SWC).It is
indicated that the rotation and fallow patterns of appropriate water-drought and dry-drought crop in paddy
fields can change the flooding environment in soil, affect the community structure of gene with denitrifica-
tion function, help inhibit the gaseous loss of nitrogen in soil, and promote the improvement of the fertility
and structure in soil ,among which the pattern B and pattern E is the best.

Keywords rotation and fallow ; loss of nitrogen ; denitrification potential ; the community structure of
gene ; nitrogen use efficiency ; microbial population
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