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BUBERTVEX L TR KES IR AFMAREE Z SR

TEARRE ', BRI, ERERVEC, BT, 2!

(1. WP R, IUPE R4 030801; 2. ILpGfl Repfess b, IhPs K4 030801 )
B OE: HIAYECTHEXS I £ RS RS S A s R S S R, SEE IR (CK) . B kAR . 70%
AR +30% B HLUIE . 50% LIE +50% B HLUIE . 30% FLAIE +70% AHUAE . BftiAHUE 6 A3, R Mumina &8 &
M- G R8T AN R A58k, 2538 (1) SR B s, 30% fLIE +70% A HLIEH 100% 4 4L
JIE A B - B HLS A BN T 17.06% 1 22.53%, A & BRI T 8.75% 1 10.0%, 50% LT +50% 76 AL
NI Ab 3R 4 S B ST BN T 7.5%, 30% IR +70% 8 HUIEALHE 4 S 2B N T 21.97%.  Hjiti Ak AR A B 3 =% 7
wie, 530% IR +70% AAUEA L2 A3 . (2) SHEIEABE L E:, 30% fLIE +70% A AU B 1 15
JURTF I P 4R 5 T 30.25%, Bujiti A AILAE AL BEERE BTG MR N T 21.04% . (3) i A0 0 Ab B A SR T B 1D AR X 3 8
@ (52.3%), 30% FRIE +70% A HLIE AL ZF B M & T TR B e (21.8% ). (4) TURAHTRM, 2%UE~m
TN R SR IS T, AT AR, A HLERRTOHLIE S T BRI IR DA 4 S AN B A T T 54

MR, H 30% 1LAE +70% A HLUIEAL B4 A B AR AEAE

KR APUE; B BT ANmifEE

APEABE B AL S 575y, v Dhisfk+
BV AE SR 4y, o RN S5 I Hb 7 &5CR BH , 3Em
+ e G . SRR L, A VLIRS
iX. BEHGEEENE . YA R, AREE 20 2
YEYIAR TR A= & IR 35 40 oK. A HLIE 5 B
JEBC AN, —&aew “HUANE”, BEBEE 2
YEPIRT 500 B 5 2K, 0 R 4 4 - 0 07 v
IFi] 38 B 1 Bt AL AR A K 3 6 2 AR A5 Bt FH 5 |
RN E RN 7 S L e w4 €4 B 7/ ML K (=SB o e w1
AE SR e A TR 0 e A bR Y, R R
EPrh e RRE . FEREOER, L. £
FEPE DL RRE 75 45 70 FN 1) fig 19 A8 A3 25 52 ) 1 48 e
J1, HRE R SRRl A TR RV 45 A Y R
K7

AN H A AT FLAE AR TCALIE X AS [ 2 8 g £
SEAR A7 . WS PR A R R R, B
PRI, THLRZE B 20% ~ 50% HIA LA

R B 2024-09-03; RAHE: 2024-11-26

BEEWA: B L R O/ oo m 8UE A T AL £ P W) B
DA TUH (SBGIXTZX-25) 5 LLH4 R4 Q1 Ak il 2k H
(20220166 ).,

{EE R TEMIE (2001-), W-LBFgE A, BRI 10 Al PR IR
5385, E-mail: 1303974137@qq.com.,

BIFAEE . BHF, E-mail: lianglibao234@163.com,

FRBI T B 2548 o A ML IR Ay A, KB A
e L BiE 98 22 W, 20% 1 A LR B 4R 2 0
BT T e X R R IR R TR W
ERT. 2R Breig i, DB+ XA
HLAE 5 18 40% ~ 60% 1 JC AL 1L IE Ab BE T & R
FH R B s 28 2 ) A6 0 R 3 bl b F g 4%
FRW, 30% 08 A 2R 0] DR R 1 1 S
IKF] 70% AT LA G 25 45 v AR S R SE IR A
By WA TR L ERT A, e FEE L
B 25% FoAK7= i fm, AERMHARBEKR; A%
PR T ARG 4 o S R AR X Y BT 5T A5
U 50% AR RE S R R R 2 B B
Mo NI Mk, 398, 1R 40 TR T V5 45 44
MR A I W22 0y, SR, K It A AL
JIEL 557 1L TG AL P o JHL 5 i s SR e AR — B, |
BOmT REAMELCE . FEMERE, KNG
JCAILRE YT - 48 240 T A N 2 R PR — s o
YEH.

1 A SR TR FE AL X R SR A 1k
B2 — T A PUIE AR TTHUAEXT A K
P e B BE TR S R PE R AE R I, 2T
I, ASCHIERA VIR AR TCHLIC X 400 1 K 4
B REVR SRS RALER , A A DX s 4 s
NEFED IS = iR 5%
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1 #REFZE

1.1 e X HEAL

T L VG 2 T R A X v Al R 2 B
PRI 2 Bk il (37° 257 25N, 112°34' 36"E)
T B, % #b X 4E ) B /K & 462.9 mm, 4F 1
SR 9.8°C, LM 175d, JB T BB R KRk
Sk

1.2 bk

B R T AR 1, AR E LM R
WL 1, HEKVEY Al =% ( Brassica chinensis L. ) ,
mAfE C BEHAE (EF 45 ~ 60d),

BRI IR E (N 46% ), 3B IRES (P,0,
12% ), HERA (K,050% ). AHUIEEA2E, PR
TN 58.49%, 341 T A N 2.83%., P05 1.01%,
K,0 0.64%, pH } 8.04.

x1 B HIEEREBAMER

. FHLT e R el Tl R AL
P (g kg") (g-kgh) (g-kg") (g-kg") (mg - kg") (mg - kg") (mg - kg™)
8.28 13.61 0.77 0.83 25.86 54.2 10.6 160.3

1.3 5Tk

R R SR AR g, IR E 6 A A,
XFHCCANTEAE, CK), g et (W), 70% {6 e
+30% HHLAE (70W+30M ) 5 50% FLAE +50% A HLAE
(50W+50M ), 30% LA +70% AHLAE (30W+70M ) ,
HREAAHUE (M), RS2, Ak
T AW, 244, B CK AN, HA P .
W, PR A,

KR AT Wi, R, &
WAt 7 keo BT RMT LIEIEE R N 0.2 g, P,0;
0.1 g. K,00.15 g; AHLIELLN T, 455 miAH 1w
F Y N 5% T =10 S N o 1 e
ek 2 2R E WA, A IEE — R i
AT, e A K RNE gk, RS —
B, HISRAE 2022 4E 3 H 20 Hi&F, 5 5 20 H4HB
Wik
L4 REAEIR S E Tk

TIERA B TS (AT ) P
T, ERmAA RS (AN ) e AL
B, P LRI E A, NaOH K&l - sAE6PT
L e 3k 58 4B, NaOH Rl — JOHE G RE LI 58 42
B BRI E B AL, NaHCO, =242 - S8
BU LG 0 B 5 A R, NH,OAC B — KGR

T 5 AR Y P R Y 3,5
Fil§ HE 7K A TR L (0300 2 TR G, Vo0 R R R

VI o AL U T BT N 0 R T
VERERREGE " H AN R SRR R BRI 4T
VB AR IR R T R I e
PR A 9% 45 74 >R F 38 1t U7 (NlluminaMiseq PE300

WF 6 ) M7 %0, X 16S rRNA J [H] (1)
V3 ~ V4 @48 X Bt AT PCR 3%, S191F 510
338F (5'-ACTCCTACGGGAGGCAGCA-3') F 806R
(5'-GGACTACHVGGGTWTCTAAT-3") ''°, ##i 4%
14 95 C AP 3 min, #EH #HAT 29 MEH, 4
F595°CAEME 30 s, 55°CiRB k 30s, 72°CHEAH 45 s;
TEAGE G 72 °CHRALEA 10 min, PRIF 10°C 12
51k
1.5 St

M 28 1 JE A B4R 48 Excel 22 H )5, iz ] SPSS
21.0 XF 3 5 A A AT R R Oy 22 40 M, i ad
Duncan £ i LK I 5P, P<0.05 Bn 7T
% ; FIH Canoco 5.0 #ATTCA 4T (RDA ).

2 HBRE5HH

2.1 AHEARTCHIEX R PR F750 Fy=at
P

JNFE 2 ATHL, 45t AT AL B 4 HEAH ML A e A
CKIafmT 0.84% ~ 25.48%, b M 435
HRE, AHLEIRERS50%. 70%. 100% kb B4
CK. Wht¥ 25 ¥, 5 CKAAHL, &2
IR ERI T LR S a, WIRON 1429% ~
2571%, 5 W4k B A b, KT 70% 1) A HLAE
A ERE RN T £ e A A, H AL L] 22
SRR E, BB AT ERCKIEST
1429% ~ 22.86%, 5 Wit AR b, A HLAC &
RF50% K L 1 i 4 B BH 5 0 T 3 ek
o FALPE N S S RN, AR+
HERR R AR IS & AR, T R T SR

S
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x2 BHEERTVE T EELERFRET 2RI

e AT KA X =i TR A AR T il Py
(g-kgh) (g kg") (g-kg) (g-kgh) (mg - kg") (mg - kg") (mg - kg") (g+#™)
CK 11.97 £ 1.23¢ 0.70 £ 0.040¢ 0.70 £ 0.02¢ 24.88+0.99 472x247¢ 10.0 = 1.14b 140.9 + 4.26¢ 75.85 £3.65¢
W 12.07 £ 0.88be  0.80 +0.033b 0.80 £0.0lab 2691 +1.46a 54.5+5.15a 11.3+1.01b 162.0 £ 8.52ab  100.77 £ 4.33a
70W+30M 13.87 +1.80ab  0.85+0.020ab 0.82 +0.0lab 26.18 +1.57a  55.1+1.01a 12.1 £ 0.73ab 158.6 + 2.56b 94.27 +7.20ab
S50W+50M  14.79 + 1.17a 0.85 £0.040ab  0.86 + 0.02a 26.18 £0.52a  55.5+1.68a 13.0 £ 0.43a 160.8 + 6.03ab 96.23 + 5.78abh
30W+70M  14.13 + 1.55a 0.88 £0.045a  0.84+0.0la 2579+ 1.80a  52.3+3.03b 13.8 £0.12a 170.8 + 8.37a 91.92 +4.69ab
M 15.02 £ 1.47a 0.87 £0.010a 0.85+0.01a 25.07 + 1.56a 53.4 +0.88ab 12.0 £ 0.44a 161.8 + 8.12ab 88.01 +£4.22b
I [FPIARNG TR RO R P 22 5 3 (P<0.05), R,
K, A KL%,

2 A3 ) - SRR AU CK IR R 11.11% ~
23.56%, 2= 5738 F i E K, 70W+30M, 50W+
50M Kb F 1Y) - SFE0fE AL S S R . 30W+70M &b HE
B &R AE, 5 CK M LIRS 21.97%. i HE
Ab B 2 7 4 3 = T CK, B LR b B
o

ANl AR A B 4 b 2 4 e TS e, Hoh
T AR A B it fe v, B A LIE L3, 7 4
WREZ FEAK, FEIRIL 5.56% ~ 8.92%, {HARAF|%
SRTE /G
2.2 AN TCHUIE AT - SJE R e 1) S i)

M1 RTLUE AN E B A HLAE AR TTHL
JIES A58 B it TC ML A 2 4 v T PRI o i A Ak B R
CK ¥ g B4 IR B 1, 11N 5.86% ~ 29.65%,
B & A DILIE it B 0 3G 2 28 T v R AR Y
P, AE 30W+70M Ab BT IR Bl G PR S B R S, AN
Ivi) i AL Ak - 98 JRE 0 T 06 14 A CKC A 2 v K
14.98% ~ 31.10%, AHUERRE S, B 2Ed g
. MALFEA R K, 50W+50M. 30W+70M Fl M
A FRAH L 25 5 R TR KO, MR W AR BRAH L2
Sk I K AN )it AR A B A CK 3 4 2 R AIG
i Ik B S A, FRE O 25.65% ~ 33.03%, B
A HUI I L i 4 s, a4 Ak S T 1 0
REAR S T a3, 78 SOW+50M kb B ik 3k 5] f
&K, HA HLICAIL AL B i Ak BE ] 22 5308 1 3
A T it A Ak BHE A5 G - 8 el 7 e R I 4% 2k 34
10.37% ~ 21.09%, M7 Bl 4 2% L 9] A 34
I e T I AR 3, 70W+30M Ab T - 4
BB PR PR il T TR B e e, (LS LAt N A 3 2

2.3 AHETCHUIEXS LU0 2 1 A5
231 HIEANEN o 2R

Chaol F8 AU WL T B AFFJE, Chaol i K 156 HH
A REYE £ & BEBGET, Shannon $8 05 ML T 41 54 FE
% o ZREMETE ST, Shannon {H#E K, 16 HH 20 & B
M, HIERMUEY SRR, S5
FaxE, HHOhREMsEE, TSRS E
FIXRW, H5CKAHL, WAHFEALT Chaol 48
B, UL AL AL BRI T A R R s
M IA DU PR3 T A Fa i,
H1 30W+70M 4b H ( Chaol 48 0 =i, 5 CK At
WEWINT 6.98%, it b ALREAL T 58240 TE 1Y
Shannon $8%%, A HUIEEACTCHLAEEE i 1 3540 b
[ Shannon $8%%, Ffi&E A HUCEAC UGG N, 135
Y 7 1Y Shannon $5 £X Bl Z 34 /i, M 4L # ) Shannon
feEUR R, UL M AL AR RS 2R . 5
WAL HAH H, M ALBEE E R T AN R Shannon
R, PEETRE R 7.53%, Simpson 8% B T #)Fh
AR EEE, 5 CKAHLL, S fbIEFRA HLIE AR
Fb 191 S B T Simpson 3585, 30W+70M 11 M 4bF
$21 1 Simpson $5 %, UL EA HUIL AR L 4 &
T R A PEHE, 30W+70M 4bHE Simpson 54X
e, 5 WARHEAALL, BERE T 0.67%.
232 TIEANGEARRTEE

ME 20 LIEH, ZIEE ] (Proteobacteria )
s R ERAGETT (4 37.66% ~ 51.64%) ,
30W+70M FI M Ab L5 CK A HE & 5 R AR T 28 B B
TR ARXT =B, WAL BRER & T AR TR R T T Y AR X =
By R ZE MU ] ( Gemmatimonadota ) (
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5r 20
Tf‘o 4r IbD : - a ! ab
.él %D 15F b
- St =
= a & 1or
= S
= 2
g’g be be c c b %g
gl_ E ost
e =
H H

0 0.0

S 2SS & &S S
XR’J &X‘D $X(\ é)(ﬂ) &X‘j $X/\
N BN AN N BN AN
R EE R EE
25r 25
s ab a -
. be c T ab ab a
w20F ¢ 20Ff b b
on %" c
E 1.5F ;H/ 15 F
El v
gz 10F Z 10
- =
205t ool
3 B
0.0 N 0
&S & @ @ 0 s & & S
X $X $>< $X $>< $><
(\Q (,)Q "»;Q (\Q (,>Q "»,Q
AL AR TEALALER
B 1 BINBEKREVIERT RN
e INEFREARRIFR AR LR 25 23 (P<0.05), .,
*®3 BUNEERTVENEE o« SHEERNZE
st Chaol 5%k Shannon 5%k Simpson a5
CK 2787.66 + 49.74b 8.8408 + 0.1378ab 0.9906 + 0.001ab
4 2785.81 + 37.69b 8.5878 + 0.2185h 0.9874 + 0.004h
70W+30M 2813.47 + 47.43b 8.7114 + 0.0519ab 0.9857 + 0.002b
50W+50M 2799.90 + 50.14b 8.9177 + 0.1220ab 0.9877 + 0.003b
30W+70M 2982.32 + 48.00a 9.0067 + 0.1017ab 0.9940 + 0.003a
M 2859.80 + 48.68ab 9.2341 £ 0.0674a 0.9900 + 0.003ab

12.22% ~ 21.53% ) , Tt oA HLIC AL 3 2 4
=T R TR R, Hh 30W+70M AR 3
PR T A AR 35 BE A R s WO TOW+30M Ak 3
PR T ] (Actinobacteriota ) [ #HX} 3=

B M ALER BB S T HUFFRT) (Bacteroidota ) . JB
BERE] ( Firmicutes ) FUREERET] ( Myxococcota) §5]
AR, B FRAK TRRAT ) ( Acidobacteriota )

IR R
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60 -

a \CVK
sof by £ ow-30m
higis B S0W+50M
~ o= C130W+70M
§ sk 2\.' BEZM
4 NS
E N
S 30 | N
Z NS
S N
B0 - s
= NS
= R
FIN a
% 10 - ///\ : o
e ) abbabgbaab abaaghbb DRbLDE
0 AT bl i 4§ N Z5=t kel apbdpanaa aag CEReril
Pro. Gem. Act. Bac. Aci. Fir. Myx. Nit. Chl. Oth.

AT ]

B2 ANBERITIEX LEMAEI1KFREEMEMKHZN
T Pro. SR T; Gem. SMZFHMIBI ] Act. MR T; Bac. AAUFTHI ] 5 Aci. WERFTR 15 Fir. JSEERRT s Myx. SAORSERTET T 5 Nit. Sy i ACBRBERT T 5

Chl. REEE T T; Oth, AHAL T,

233 MKMES T

I 3 0] LA 5 —HE P Rl R 2 HE T A
XA R 7 250 2240 3 SRS T 77.0% il 14.42%,
TR IA 91.42% , 5t BH T 195 il B 450 1 ot Sz ke
F B T S A R VE S5 E R . CKORTEAL
JEARFRICER 3 S s AR5 =4 B, CK AnTEHLAEAL
PRI AR BER L5 e — 2 AL . B HLAEAL
PO ARG, BB A ML BE s 39804 4
HRERS5H, 2% (F=69, P=0006) HffE:E M1
BRI BR R T 30.0% 1 61.4%, Fitl, 4E R
IR I 22 S BRI, AR AR
KA K/ INHERE 9 CK<W<70W <50W<30W<M,

A AUE R, e T R aR S,
NG Gl a2 e

3 e

3.1 AWV TS LA HUT R4 1 505

JE5 7 IR P L B R [ E G T, B
ZRHRRAR. A HUIERE ARAFLE s T 0
EEERS, WA, AVIELES (il 7 B i
A HURR UL YA i T 7843 bl 1398 4 JB T 3 [ 5 M w oT
£ M, TS R AR R B
R R Y, AT E PR A
BAZ, YWEMTET UG R, AL
FRERAITEHURETT LA S M B S iR A L,

- o T A B B, MRS T Bt

T oy Febr. AHLICHUIELIGE AT LA SO0 2E £ SR 45 A

IN VI S R R AL PR F v R R B, BUR T &

- o o . e L RIS S BRI, e LI

9 S R 70% 9T, B AT 280 k5 T AT B

- R o NEEEAR 30% LR, AKX, M ALFT 4 5 HL
: R e s NI SR AN S 8
i AK 32 A AU TEHLAE X RIS S

o @ . 3 B A, A LR A R

l® RBUEY ., LRSI LA A LI

= AL G E 1IN T A HUR, 10 H - SR . 2

-10 RDAI (77.0%) L0 b T LA T, R A R L R

B3 AEEELETHEREEES s R LW, & A PR P T A R S

B EFH TR PEo AN R TENR B AE F N IR R B WK, i+

H: OM HEHUT, TP AR, TN FEZ, AN I, AP
A, AK A,

S b B S R AT, AT 3 o 6 S B Y
Yo AR ST ISP, A R L i

S
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PLIE I A 23 T+ B850, Rl B oA e s 1 4
HET R, MR T MR BN A, B T IR
TG PE. B A AL AR A B A S S AU T SE RL
A, WO T BEAR RN 0 e, B, fE—
E TR LA T IR A S M, B T IR ALIE b
B OZE D R R s 0 S R, it
A AILAE X 4 8 v iy JOR il S PR B ROR . A LR
Eb ol ey, RS MR, S AR I F R A e
—.

FERERGOEHE T b i R A, HINAR R 5
WO E R T, AR Ty . AT R R R
FEME R MR b S, P, ok AR i dehR 2
—o SRR, REMEEEAS RS, AN AT A H A
T ik B L S B EYE, S0W+50M 4 FE R o E AL A
fitg 76 AL, 5 CKAHEL, FEART 33.03%; it %A
ARG A AR A, T D it 4
AP A&, Sel A NSRS IR T 4R
PRZ—o SHTINH, RS SA KR AHAE
Y, e A Soh R b A SR EE R,
ZIE A AL FMSE R IR A B FTE A, AL
MRG0, BRAR T 3t S b S s

ol Tl T Al - A LB Ak %) R R
Z—, TR AT DL i A e R
TOW+30M Ab B 4 i iy, X2 PR R 2R 2 By A AL
WAL ICHLEE A BER AR RIS, e ik
R TR R S S5 A e T, R
T T B R R B PR T eAh, AL
N (AR3%) AR SR ny & i . Je g
AR Fr i SR AR KT AR, RGN AR
HR 2R 53 WAl P W R
3.3 AR ICHLAEST 1 S i 2 REPE RS2

TIEGUE Y 2B e, A
SABRMAS . ARV, 13 pH 251
o SRS R E RN 2 — 2 K A e
SRR, P T 2, WA AR
Zo BRI, AR R R AR ERE E, W
P, FUEILIEA BT E - R AR B, I, o
RN, R AR A
AE SRR B TE B, REER AR Rk, A
MU TCHLIE T LS G b i P e IO RV 2540, oA
PUIE LGl S, 2R SR, WAMRR
B, KIR AL A HUIE B AR o T L9 LS
MRSy, BAE o SRR T .,

AGRIG T, [ AE AL B e S AN  AE T KR
AL, ASTEIT] . 2RI, kT, M
FFATT. BRFTHT TSR (FEE >1%), X ER
TFFREAE 84.58% LA o [HAN[RI AL B Fp AR A HE Y
RIS E AR —E 225, I CK MFRFFETT. &4
TR s, A AL AT . BRAT
PR R R CK FAR, XA AR F 70 T3 T
FRFT B TR 98 2, TS RE R ] . LTI ]
XA AR, I, St HLIE
AL AR RETE ) UFFEE ] B T A4
XG44 Y BB As e —EL

A28 AR T S LRSI S L T S
MBS, i TARR AR EE+S
ROUUFTFIA ] . JEBETE I TAN T, PRI, oI e
BEVESE M R LR AL, A A HUIE AL B0 Y A8 T 1 1)
BERAR, BEMRT CK, AHiREE, AU
AOZE RN ). JERETE ] ST R RS
B, W TSR IR T s
SRAIFEI, ARG TS 2 T TR AT
ITERIXT RS, MR AT e . VRS AL
AR AT S R, X GRS R A S 2 —5, A
G AL AR AL BT 1. R R
CK W @i, 554 ™ s E—8. £
fE A 2 BRI, D (LA A HLAE R X
ERART 1% WWAERA AR SFTET5 1
HEPERACA G, TREEA M MR A
AR R A, 5 R o S IE AR

ORI -3 ey S0 2 R 56 1 3 R
5 R RO R R, by A s s 11 i
TERTELA. AR, AP, R
JEAR. B, BALE Y, BRI AS AL
AR LR . pH ™, BMEFIE 1 pH. A%
BRI P AR A U B R R
BT, X SRR S5 e A5, R E
IR 2 —, ST RS B,
T A S P A A SR U (0 T2l . AP, B
R, EA S, SIS DY R SSIe R
—E, A Hr R R AT BE R A M A A
5, IZVEYRE S HIE R R &4, A"
MHTEEAL

4 Hig

(1) A TA] EE i) B9 A AL AE 325 A JE AL AE X AT LA

S

(T
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AN [) A 2 b o4 55 A 38 0 B A S, H b 30% 1k
NE +70% A AL LA LT, 2R, A RuEE
it K A 8 0K T P A B it Ak A A B G i 3 0 T
17.06% . 8.75%. 21.97% K 30.25%, &5 B % F AR
FHARTEARAL B

(2) JEIItE AL I A RE A2 - S8 20 TR 5 4L,

AT IS L . S A HUIR AL BRREAR T A
FTH RS 30% HRAE +70% A HLIE AL FE B4 m T
ZEAPE AT R (21.8% ). TUAMHTERM, 4
RO+ IEREVE 25 1) R A T

2 FRTR, 30% fRAE +70% A HLAEAL LR A 3%

9 1R
SE L -
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Effects of organic replacement of inorganic fertilizer on fertility and bacterial community structure of calcareous
cinnamon soil in northern China

WANG Lin-nan', WANG Hong-jiang', GUO Jin-tao’, LIANG Li-bao'", LI Ting-liang' (1. College of Resources and
Environment, Shanxi Agricultural University, Taigu Shanxi 030801; 2. College of Agriculture, Shanxi Agricultural
University, Taigu Shanxi 030801 )

Abstract: The experiment explored the effects of substituting organic fertilizer for inorganic fertilizer on the fertility and
bacterial community structure of calcareous brown soil in northern China, six treatments were set up, including control
(CK ), single application of chemical fertilizer (W ), 70% chemical fertilizer + 30% organic fertilizer ( 70W+30M ) ,
50% chemical fertilizer + 50% organic fertilizer ( 50W+50M ), 30% chemical fertilizer + 70% organic fertilizer
(30W+70M ), and single application of organic fertilizer ( M) . The changes in bacterial community structure were studied
using [lluminaMiseq PE300 platform. the result showed that: (1) Compared with W treatment, the soil organic matter was
increased by 17.06% and 22.53% in the 30W+70M and 100M treatments, and the total nitrogen content was increased by
8.75% and 10.0%, respectively. The soil total phosphorus content was increased by 7.5% in the 50W+50M treatment, and
the soil available phosphorus was increased by 21.97% in the 30W+70M treatment. The application of W treatment resulted in
the highest yield of rapeseed, with no significant difference compared to 30W+70M. (2 ) Compared with W treatment, the
soil urease activity increased by 30.25% in the 30W+70M treatment, and the sucrase activity was increased by 21.04% in
M treatment. ( 3 ) The relative abundance of Proteobacteria was the highest in the soil treated with W treatment ( 52.3% ),
while the relative abundance of Gemmatimonadota was the highest in the 30W+70M treatment (21.8% ) . (4 ) Redundancy
analysis showed that total nitrogen was the most significant environmental factor affecting soil bacterial community structure.
Therefore, it could be concluded that organic substitution of inorganic fertilizers improved soil physical and chemical
properties, enhanced the community structure and abundance of soil bacteria, among which the 30W+70M treatment was a
more effective fertilization mode.
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