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Abstract: Study on the effects of total straw incorporation combined with soil modified fertilizer and compound microbial
agent on soil nutrition, soil physical structure, and soil microorganism through rice-wheat rotation in the field can provide

practical basis and technical support for rapid soil fertilization and improve medium-and low-yield farmland production. An
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experiment was carried out in the Yellow River Bay Project Base of Binhai County, Yancheng City, Jiangsu Province. Five
treatments were set up including (D modified organic substrate ( MOS) +compound microbial agents ( CMA ) +chemical
fertilizer (CF); @ CMA+CF; 3 MOS+CF; @ CF; and 3 control check ( CK). During the whole growth stage of wheat,
soil chemical and physical properties, enzyme activities, microbial biomass carbon and nitrogen, and microbial diversity
were analyzed with the soil samples origin from wheat greening (S1) , wheat jointing and booting (S2) , and wheat maturity
(S3). The results showed that compared with CK, MOS+CMA+CF treatment could increase soil available nutrient content
in a short time with available nitrogen, available phosphorus and available potassium increased by 23.59% , 40.74% and
43.78% , respectively, as well as decrease soil bulk density, increase soil porosity, and significantly increase soil microbial
biomass nitrogen content and soil urease activity. MOS+CMA +CF could also increase the diversity and abundance of soil
bacteria and fungi at the earlier wheat growth stage, and finally increase wheat yield ( compared with CF and CK, wheat
yield increased by 24.93% and 149.29% ). CMA+CF could significantly improve soil cellulase activity and soil microbial
biomass carbon content, indicating better straw degradation ability. MOS was rich in organic matter, which could maintain
and improve soil organic matter content and improve soil physical environment. In general, MOS+CMA +CF treatment was
the most significant treatment for improving soil fertility and increasing wheat yield in the short term. While CMA +CF
treatment showed advantages in accelerating the degradation of returning straw and other soil properties. Compared with the
large dosage and high price of MOS+CMA +CF treatment, CMA+CF treatment had a great application prospect to provide

technical support for the development of medium-and low-yield farmland.
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wheat yield
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e K 4.1x107° g/mL,
122 wHIHIE

S v i B R AL S A TR ) R BRER R B JE  A5E = 6.3 1, M HIR 515 1 400 g %6 K 4%, JF
[ 4 200 mL 7K, FEAIEHEAT 121 °C,20 min KEAEHE, 7F HS A4 A 50 mL BEFP & RS A 1, R
PR TE S TAE G 5, TR o8 UG B TAE 28 CHFRAE I I% , 15 EL A T 22 K RS R e A0 R % e
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Jiti fin 7500 kg/ hm® B A E PR FIGE N 60 kg/ hm? AHE FH B 00 2 BE 24 1l > 058 R 0, RVt 0 &2 AR (VL
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105 kg/ hm® 375 Z2FEH13E FUIE (JR 3 ) 254 kg/ hm® o /NZ WALERHEFD 3R Bl 375 kg/ hm® /N A K
(A A TAMNE R TAE . 5 R X AR, K43 10 /N X TR BERL A A, R T 3k G % /) DX Ak 34y = 38
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BRSNS A3, PR 0 e BBORE 7 SR I - HE R B Ol 5—20 em A AL BT 38 (S0) /NE IR T
W (ST) NER AN A (S2) NE MBI RIE(S3) B Sk E R, HEERE S,
TR TJE I 1 mm G HEAT AR A BT I, Foh T SRR LT AR B E Y+ i 100
Hifi, —0 1588 T 4 CrkF AT T 8RS F1 - 85 Wy e/ A AE , 5 — 3B i T -80 C kA H T+
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Table 1 Basic physical and chemical properties of soil (S0) before treatment

AHLBT HEE SR HAA A
A 14 Kb R Organic Total Total Available Available
Stage Treatment pH matter/ nitrogen/ phosphorus/ nitrogen/ phosphorus/
(g/'kg) (g/kg) (g/kg) (mg/kg) (mg/kg)
SO MOS+CMA+CF 8.35+0.03a 9.72+1.13a 0.72+0.01a 0.51+0.02a 14.74+0.33a 12.73+0.60a
CMA+CF 8.35+0.03a 8.76x1.04a 0.66+0.07a 0.56+0.02a 9.76+0.65ab 9.54+0.82b
MOS+CF 8.35+0.15a 9.61+0.28a 0.70+0.01a 0.55+0.02a 10.98+0.76a 7.72+1.04b
CF 8.37+0.02a 9.44+0.36a 0.65+0.00a 0.50+0.01a 11.74£0.22a 8.86+0.23b
CK 8.34+0.01a 7.73+0.10a 0.66+0.01a 0.47+0.01ab 10.09+0.40ab 7.72+0.39b
A T AL RE PRS2
g Ik 3 Available Available Available Volumetric FLER S Cation exchange
Stage Treatment potassium/ phosphorus/ potassium/ weight/ Porosity/ % capacity/
(mg/kg) (mg/kg) (mg/kg) (g/em’) (cmol/kg)
SO MOS+CMA+CF 205.0+9.32a 12.73+0.60a 205.0+£9.32a 1.45£0.01a 37.11£0.70a 12.41£6.73a
CMA+CF 97.69+42.97b 9.54+0.82b 97.69+42.97b 1.53+0.01a 23.21+1.49b 11.04+9.21a
MOS+CF 106.52+2.98ab 7.72+1.04b 106.52+2.98ab 1.55+£0.03a 22.61+3.46b 11.94£1.97a
CF 69.24+8.77h 8.86+0.23b 69.24+8.77h 1.58+0.02a 32.64+1.25ab 11.49+3.71a
CK 174.8+4.19ab 7.72+0.39b 174.8+4.19ab 1.55£0.01a 28.39+1.25b 10.99+2.08a

B ERRARNG RN R — L AN R b B (B A 22 5 B 2, AN RS PR s A R A B AN ) A W 2 [] B9 22 57 B35, P < 0.05,3%
TR AR R (n=3)

1.4.2 T IFERE S BRAR I T A

A DL F S R AP SAALAM npk I E  A UF B ERA  I E , Ee F ARR - 1 AT
AR BP0 sk FH AR B b s e s Y SR 2 BRI K
MEIERETH(WEFX-200) 205 2| £33 pH JH pH 3HIUE ( F0K LG 1:2.5 ARFUM 80 28 T 3R 1005 , -+ 42 P
B S it F S RN - SO TR E
1.4.3  HIERES AR BRI E

B IEE AI AE EEES BROCAA BT AR Tk Y L AR A S M DNS R R AT T P
WA B I S B PR T FH S Bl R — 4 L € i, 4393l FH mg glucose 10 ¢ 72 h™' ,mg NH*-N ¢™' 24 h™',
pg phenol g™' 24 h~ 'FR ;IR W RN B e A R S R IR R s Y
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1.4.4  HEFE NS DNA $2H

+ 3585 DNA AR & H2H( FastDNA Spin Kit) ,PCR K& 4 50 pL, i B UEFT 18SIRNA §748 541K
NS1: 5'-GTAGTCATATGCTTGTCTC- 3', GCFung 5'-CGCCCGCCGCGCCCCGCGCCCGGCCC/GCCGCCCCCGLCE
CATTCCCCGTTACCCGTTG-3' , ¥ #4444} 94 °C 25 4 min;94 °C30 s, 55.5 CiE 2k 30 s, 72 C 4Ef# 1 min, 35
AMEIR , e P 72°C ZEAf 10 min; 20 #E1T 16STRNA 738 514918 517R .5’ -ATTACCGCGGCTGCTGG-3', 3571-
GC:5'-CGCCCGLCGLGEGLGGEGGEGEGGGGE/GGGGGCACCGCGGGGCCTACGGGAGGCAGCAG-3', 4 441 hy
94 CA8YE 4 min; 94 C1 min, 65 CiBK 1 min, 20 PMEF,72C L 1 min, §HELFH PCR 51T DGGE,
HAp EH DGGE i FIH 5l 209%—50% MY AT , 76 60 °C FHLIK 10 h, 2R )5 FIRHEAT EB et i Jm 3
GEAT S5 S50 0T A0 DGGE i YR BE A 35%—65% AR PRI , B VE TR B
1.4 /NE R E

2018 4F 6 15 H/INA i, 45 A B/ XX AR 1 m® BT, R b B = A2, — 4L 15 AT
(5 WbPEX3 R ), LB ECREANFE T /N SBERE, Bl S VRS AE DT T AL IR 30 BR/INZZ EA T RERL BT 42
T, 38 IASCOT- 2 (A A AN (R A B AG /N TR, TR B WK R 5 b I A /N2 IR S5 i 1] S 56 2=, Bl N A2
THRLT 55 CHUFHIEAT 72 h M FRE TS
1.5 Hitsrth

A S ) T A B 1 R L SPSS 16,0 #4741t 43, A AR B origin 8.6 #E il /F, DGGE R 25 H
GelCompar IT 3RPFHIVE . SCH B I B R 2K 5 22 (one-way ) 43T, Turkey 72K 508088 22 55 B &1 Hop P <
0.05,

2 #R

2.1 R[AASFE A A B AR TR AR T

AR X A A LT & 2 AR AL (KT 10 g/kg) . S1 B I, MOS+CMA+CF il MOS+CF #Zb¥# ) + 34
ML & 2 30 3 = T A AR B, CMA+CF Zb B4 ML B 5 (1%, (A 4.85 g/kg; S2 B, 4K 45 Ab HUA #L
S A TR R, Hoh Y MOS+CF AbF R 85 T CF Fl CMA+CF; S3 I, CMA+CF 4b B 1945 WL 75 H 475
SRR, MOS+CMA +CF \MOS+CF .CF il CK 5 2 5 TR, 730l & i 1.44 £ 1.34 £% . 1.22 £5H1 1.28 £,
5 S0 Mtk ,S3 WA MOS+CMA+CF 1 MOS+CF AZbBEAYAA ML & AR ERAAS 11T CMA+CF 1 CF AbFE 43
BIFEME T 29.41% M1 11.70% , MRI/NEAERKIAN, S0P Z A A TN & 25 HAR/NEA KN
6], S2 MHHAA- AL FEAG TN &8 3 T HAb A K, S1EHY], CMA+CF Fil MOS+CF AbFRE TP & B & & T
HAAb#E ; S2 A1 S3 4], MOS+CMA+CF Fll CMA+CF ZbBRE TP £ 1 i 3 5 T HA AL B, MOS+CF X A& S1 i
W e AR . B /N A KRR [R] AR A b3 3 rh AN 5 i i R, ST RN S2 B,
MOS+CMA+CF 1 MOS+CF ZbFHf) AN & i 2 T HA AL B CF PRI ; S3 B ], MOS+CMA +CF Kb B (1)
AN 7t B3 m THAL AL ] (B 5 S1 A, CMA+CF 19 AN & 842 /8 1 2 4%, M MOS+CMA+CF 1 MOS+CF 4t
RN 25005 T 1.44 F1 1.38 1%, CF AL 3R AN & i8R B AR, ASF/NE A K I, MOS+CMA +CF |
CMA+CF Fl MOS+CF b3 ) AP & 5 35 10 2 T H A AL 21, Hrh B G AR BRI AP & i m . Ak, MOS+
CMA+CF ZbFRE) AK F AN/ AR BN IR I (R 2) . pH B2 TR, S T (a3 215,
55 CF AL, MOS+CMA+CF 1 CMA+CF 3% Wb BEfY pH {8 2 480 k.
2.2 AN Ab 3 A Y AR AR S L

3 RN MHFE/NE AR, S A IR E R E R H— N NEARKFEZ G, MOS+CMA+
CF .CMA+CF MOS+CF ¥R ILUNZEH T REA R, 245 R T LR B S5 BT, RY b3 20 i)+ 182 B
2| S3 WA 2R R AR B CF AbBEMFLIREE R A TR, 25/ =SB R, CMA+CF 1 CF Zb P
CEC $fli%/)N, MOS+CMA+CF #1 MOS+CF ) CEC ¥ 5.3 5 T CMA+CF,
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F2 AELETBEERUFEER

Table 2 Basic chemical characteristics of the different treatment soil

AL BA Je HAR A A
inpii] b # Organic Total Total Available Available Available
Stage Treatment ol matter/ nitrogen/ phosphorus/ nitrogen/ phosphorus/ potassium/

(g/kg) (g/kg) (¢/kg) (mg/kg) (mg/kg) (mg/kg)

S1 MOS+CMA+CF  7.40+0.03 Aa 8.30+0.11 Aa 0.70£0.01 Ba 0.52+0.04 Bab 13.98£0.77Ba  14.78+0.60 Ca 66.00+3.99 Bab
CMA+CF 7.50+0.04 Aa 4.85+0.37 Bb 0.58+0.02 Ca 0.70£0.01 Aa 8.07+1.41 Bb 7.72£0.39 Cb 44.32+8.80 Bb
MOS+CF 7.55+0.02 Ba 9.61£0.29 Aa 0.69+0.03 Ba 0.62+0.00 Aa 11.28+0.48 Bab  8.05+0.20 Bb 76.9419.42 Ba
CF 7.53+0.05 Ba 5.33+0.59 Bb 0.65+0.02 Ba 0.42+0.03 Bb 6.97+0.68 Ch 4.53+1.27 Ce 40.67+2.43 Cb
CK 7.55+0.03 Ba 7.77+0.29 Bab  0.65+0.05 ABa  0.48+0.03 Ab 7.43+0.52 Cb 1.57+0.39 Ce 69.24+9.42 Bab

S2 MOS+CMA+CF  7.43+0.03 Ab  10.02+1.17 Aab 1.08+0.03 Aa 0.83+0.02 Aa 11.62£0.76 Ba ~ 29.58+2.37 Ba 87.07£16.65 Ab
CMA+CF 7.52+0.05 Ab 7.55+0.28 Ab 0.99+0.01 Aa 0.72+0.01 Aa 9.77+1.34Bb  24.34+1.78 Ba 48.57+5.52 Be
MOS+CF 7.73£0.02 Aa 11.09£0.37 Aa 1.03+0.05 Aa 0.48+0.04 Bb 10.69£1.07Ba  24.68+4.73 ABa  129.6+10.62 Aa
CF 7.73£0.02 Aa 7.84+0.35 Ab 1.07£0.01 Aa 0.43+0.03 Bb 9.33+0.44Bb  19.33+1.04 Bab 68.02+2.87 Ac
CK 7.74£0.03 Aa 9.50+£0.37 Aab ~ 1.10+0.03 Aa 0.42+0.02 Ab 9.38+1.11 Bb  13.64+2.54 Bb 80.18+2.87 Ab

S3 MOS+CMA+CF 7.28+0.01 Aa 9.75£0.40 Aa 0.64+0.03 Ba 0.74£0.01 Aa 20.27+2.53 Aa 50.30+4.03 Aa 96.67+6.15 Aa
CMA+CF 7.15£0.06 Ba 6.83+0.53 ABb  0.78+0.04 Ba 0.75+0.02 Aa 16.68+0.56 Ab  36.86+1.64 Ab 67.84+3.01 Ab
MOS+CF 7.28+0.02 Ca 9.29+1.76 Aa 0.68+0.02 Ba 0.66+0.02 Ab 15.63:0.42 Ab  36.63+5.99 Ab 69.97+ 4.44 Cb
CF 7.30£0.02 Ca 8.27+0.48 Aa 0.55+0.01 Ba 0.63+0.02 Ab 15.3320.96 Ab  30.28+3.75 Ac 59.27+2.80 Be
CK 7.41£0.04 Ba 8.71+0.17 ABa  0.59+0.02 Ba 0.40£0.01 Ac 15.49+0.66 Ab ~ 29.80+2.99 Ac 54.35+2.99 Ce

Frp ERRARNG FEERR ) — A R R A B2 i 9 2% 5 35 R IF) RS B m AR A B R R A K 2 [ 2% 5 i 2 P < 0.05, R Bl A P Y i e
HER (n=3);S1 N IR T 3 Wheat greening;S2: INFEIR AT PR 4 4 Wheat jointing and booting;S3 : JINEE A 3 Wheat maturity

F3 FEETFYEBRECPE AR )
Table 3 Physical characteristics of the different treatment soil ( Mean+SE)

A3 pOBL FH/(g/cm?) LR/ % FHES T 384/ (emol/kg)
Stage Treatment Volumetric weight Porosity Cation exchange capacity
S1 MOS+CMA+CF 1.43+£0.02 Aa 9.33+1.71 Ce 10.32+1.05 Aa
CMA+CF 1.48+0.01 Aa 61.00+0.16 Ba 7.76+£2.73 Be
MOS+CF 1.41+£0.01 Ba 16.91+0.22 Ce 10.88+1.81 Ba
CF 1.52+£0.01 Aa 12.57+0.25 Ce 9.11+3.07 Bb
CK 1.50+0.01 Aa 25.17+0.44 Bb 10.75+3.92 Ba
S2 MOS+CMA+CF 1.41£0.04 Aa 50.66+2.03 Bb 9.60+2.78 Bb
CMA+CF 1.48+0.04 Aa 72.51£1.10 Aa 7.58+1.68 Be
MOS+CF 1.42+0.02 Ba 58.99+1.41 Bb 11.04+0.90 Aa
CF 1.49+0.02 Ba 58.74+0.77 Ab 9.82+1.32 Bb
CK 1.52+0.01 Aa 51.78+0.68 Ab 11.03+3.39 Aa
S3 MOS+CMA+CF 1.44+0.03 Aa 68.84+0.77 Aa 10.59+5.82 Aa
CMA+CF 1.51+£0.01 Aa 70.68+0.73 Aa 8.83+£2.95 Ab
MOS+CF 1.53+£0.01 Aa 69.19+0.06 Aa 11.63+3.00 Aa
CF 1.56+0.03 Aa 24.75+1.86 Be 10.28+4.08 Aab
CK 1.52+0.01 Aa 57.04+0.53 Ab 11.60+4.84 Aa

Fh EARA R/ ING T ROR R — A KA [ b B 2 [8] 19 22 57 .35, AR [R) RS ks A ) b B AS [R] A M =22 [T 2259 3, P < 0.05

2.3 R[RIALEE A A Wi 0 AR AR AR T
231 HIELTYE RS

B Bl /N A RIEAF A R B R R 2 TS SRR e Lh, S3 B 25 A - 3 AF A R
Mt 15 1 W e . S1 I, CMA+CF Ab 3 A 4 S5 27 24 2l 15 fme 1%, CF AL 3R A 1 S 27 24 3 W5 100 % 55 T CMA+
CF, HAthhbH 27 7] TG B 3 25 55 S2 I, CMA+CF H1 CK /> b B (14 32 4T 4 25 i 4 A1% , MOS+CF Ab B (%) +-
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Fig.1 Soil cellulase activity of the different treatments
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AL, CF B AL , CK ANTEAL 25 I IR, 582 AN Rl A RS 7 ) 37 () — Ak BEA ] iy 40 1) 22 5 Wk 25, 58 A [l /NG 7 B 387 [l — AN
) b B ] 22 57 25 (P < 0.05) , Bt AP E bR iR (n=3) S0 AbBHAT L3 S1./NERE W 382 /AR 2RI 13883 /)
EF R R

232 - HENRAEGRE S

2 W1 ST RS2 IH (RI/NAZ AR K FT ) IR EE TS PR AR, S SO ML o3& 25 5% . 5 Ho At st 300 A
Lt,S3 B, B CK 241, oA 4 38 %) JOR 1t 5 14 250 Wb 25 4 o 5 T 5 CK AH EE, MOS+CMA +CF #8755 T 56.87% .
CMA+CF #2157 37.29% MOS+CF 428 T 29.15% . CF Fl CK Ak 3H A IR B 15 1R/ INFRL - FRC SR B0 it Jon + 8
DAL R 35 A 5 T R Bt i o ) S e At v - SRR AT P (L IG5 i 0 AR B 2
2.3.3 - SEmE B Al S

Kl 3 IR TE/INZ RS A A B I ey | - S B R I M S SR B S T B R A, HL A Ab B 2 ) TG i 2
25, o ST S2 BT, CK A B - SFEme 1 Wl I il 17 1 38 g, A MOS+CMA +CF Fll MOS+CF b3 5 S3
], CMA+CF Ab B () - 30 PE W R i 6 PRy, O MOS+CMA +CF Ab3E,
2.3.4  IEGUE YRR A P

TR W A AR RN AR KR S T RS TS (B 4) o SO B 45 b PR A ) Bk T (.
25583 S1 BHY  MOS+CF AbFE A0 A: Wy i he & 2 1 2 = T CK Al CF 403 {H 5 MOS+CMA+CF 1 CMA+CF Z
6] JG i 5 25 55 S2 HI 55 ST ORHIAR L, S0k b T AT Ab BR A S 9 R RS L BN B 5 {2 MOS+CMA+CF
CMA+CF 1 MOS+CF 4bFE 52 25 T CK Fl CF, 2t MOS+CMA+CF > CMA+CF > MOS+CF;S3 ], 5 CK
A1 CF M EE ,MOS+CMA+CF , CMA+CF Fl MOS+CF 413 A= 1y f e 1 g 3 4 i, Horp CMA+CF A PR A=
Yy & H e . CF 1 CK AR PR + 3 G0UAE M B AE B A/ INEE A K T 1) - S 6 e 157 i B0 21K

APy AAEA RN A I 52 BT S (18 4) 5 S3 i dl AR R By SRV R A S S S0
FHECIS B R AN CK o E A8k, S2 A S3 B A, AR AR B () MBN % #3545 4 F T . MOS+CMA +CF >

http ; //www.ecologica.cn



4569

A1

HEHE A Y

AL J5 Fn 42 4 B 59 i it o £ &

S AT A3 R B

P

AT

114

Aa

sz

[ ] MOS+CMA+CF

CMA+CF

Aab

Aab

Ba

I Stage

V7% MOS+CF

0.4

el N = S
S S S
(-4 ¥T 1-8 7 N-.PHN Sw) /Ayanoe dwAzus oseain [10§
SRR T

2 AEALIE L BENRESERE

Fig.2 Soil urease activity of the different treatments
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Fig.4 Soil microbial biomass carbon and miaocrobial biomass nitrogen content of the different treatments
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R SHPBOTC B 25 5 AN (AN /N A KA CK b P 320 1 DGGE £ FITR TR T B3 54k, S1 1
1, CMA+CF MRS B0 25 T CK, HA AR B ) FL T 45 800 1o 3 25 55 S2 B, CMA+CF Al CF b3
LA S R K T A AR B 5 S3 T CMA+CF A0 B 1) BB 45 B /b, MOS+CMA +CF il CF [ BT 457
Mz, B2 ,MOS+CMA+CF Fl CK Ab 1) B & 40y B 38 /N AR K . 3548 4k, CMA +CF 1 MOS+CF
Ab PR BB A B N AR KR I B TR
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Fig.5 DGGE map of soil bacteria and fungi of the different treatments
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Fig.6 DGGE cluster of soil fungi in the test area
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BRI SAH AL, CMA+CF 1 MOS+CF Ab3 i) 1 498 40 TR 2 A BL, CK 1% 38 40 BT 4 A A5 HLAth A BRES R AR
2.4 AL BN AL MR B i A

2 3 R MOS+CMA+CF 1 CMA+CF 847 1 BRSP4 /N 2 BRI Hofth b B I8 25 386 011 ; MOS+CMA +CF f9 /)
FOE Rkt A ANFE , 5 CK F1 CF A EL, MOS+CMA +CF 1 CMA+CF 4 F (1 /)N 35 5 35 ik 4% (5 25 4
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CMA+CF ,CMA+CF \MOS+CF #I CF [1y/N22 P~ 43 il $& 5 T 149.29% (131.75% ,105.58% F11 87.14% ;1 5 CF
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Fig.7 DGGE cluster of soil bacteria in the test area
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Table 4 Agronomic traits and yield of wheat of the different treatments

ab B &/ m? BRi/em FEARIER TR HE/g B/ (kg/ hm?)
Treatment Wheat numbers Wheat height Grain numbers Thousand weight Theoretical yield
MOS+CMA+CF 646.7+38.68 a 53.90+1.80 a 37.80+2.28 a 38.62+0.21 a 7544+488.3 a
CMA+CF 634.7+37.72 a 45.80£1.35b 39.80+3.72 a 37.83+0.82 b 7013+ 5243 a
MOS+CF 480.0+49.15 b 45.05+£1.65b 35.50+2.47b 38.70+0.41 a 6221+ 290.3 ab
CF 416.7£25.57 b 43.37+1.28 b 34.90£1.46 b 37.25+0.22 ¢ 5663+418.5 b
CK 490.7+54.46 b 33.99+1.01 ¢ 19.30+2.32 ¢ 37.52+0.68 ¢ 3026+288.0 ¢

S [) 23 ) — A BEUAS [] sk 39 1) 22 53 i 2 (P < 0.05)

3 e

3.1 ANl Ab BT A g B Ab T R

RAT (%) 3R AIR 0 2 3 AR T 32 TH 9 T B AE L AN [R] A9 AR T Ok B R B RCR B T 2 5. E
F5 7 A N R A TS A R R b R AT s A PR A P T S A SR RS AR S I P e A AT DR A
HWHACIEAE IR T A B A TR AT I X T 8 3R R AR, TERS Al B S50 T A SOR)
FHTE e A S8 A e FE RS A 0 526 TRR) 5 A I Bt , 205 SR 3R W )/ 22 s i ik 8 b 2 4 v 7 - 0 B U sk
FRor i X5 Z AT R AR ST A A — 2w RE T RS AT P o A BR JEUR) L T R A W s R T
IR S IR B AR AR N A KT, R A AR SR E R R TR A SRR B, K
HINFE T BEEPAEA RS SEUNE A KT R A 3R S RS mAL, 58 A I A R A
FfRANTA] , 38k R AR LT (MOS) Ry S B IR A A ML L, AR B A HLT & 245 (55%) , i & A g
IR AL S YRR 5 B H RO RS AR EE , 0 9 o A 1) 40 S R A S A A DL L,
I, AN /N A KR MOS+CMA +CF F1 MOS+CF AbBR b 3 A HLR & A, HIEA LR ERIE e
FIRYEEAR bR A IR AN A SCAE O I R AR IR 5 A TR B A B, JHC - 4 ek 1 R HILTR
O i T A A B F 2 A AR AE S N A AR A LS A B AT AR W B R AR 4
MOS Fl CMA 358 F 5 BTG PR A= 9, (H 5 T 25 TR R ) SR B2 D) R 501 - MOS Hh A el A= 4 = 00 61 40 Al A
FEBRTR; CMA T A E 2R A ML R B AR R, ZEBCHE AR IE IS 0, 52 6 R AR S B i T8 B A AL
o, BRICEE A3 TR s 308 1o 0 A LIS 4o TR 2 A WL A0 B 2, R B T R s Y TR B RE S A /D
F AR A S5 o A LT BB AR A Y L e IR (G A X T AR ) R T KA A
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Fig.8 Number of fungi and bacterial bands of all treatments in different wheat growing stages
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8RR, PTRESE N B A B A R A B E ) BB Y A K R R VR, 53X 5 T #6087 45 A
—3, INEAERKE, CMA+CF Rb3E + BELF 4k 22 il % W 25 3 v, OF H I RUE Yy fhie & i s T H A b B, 3R
AN I 526 TR R 0 9 A T R RS B0, 6 38 FRS T A SR8 T RE A R i s O 2 o 3 0
P, 3 e B B A ML AT Y T MOS R CMA AR & (09 D) BE L AT A 25 5
MOS+CMA+CF R FRAHREA /N2 A R ik B oy - M 4 F TG IR, A WF 9 e IR DILIE AL BRREAR T 3= SRS FHRE
Fifp 200 PR 1D ) = B G PR BE B T D RIBR AT A 117 3K v 8 S 3 B A Ak BT 24 2R R T (0 T LAt A B A S P 5 1 MOS
+CMA+CF b3 1 S DR B 1 0 E 30 S A 4 o 0 F A2 e e 1Y, R WTER 5 A B 4 B8 A 3% A1 PR 3l 1
PR, SRR B T TG 45 A B 2 11 JC 8 25 5, AR/ N AR i AR X S T R R T A N g 4 R —
B, R IR Y AR R B TR R AR O E DY AR R K TR AR A R ARG T S A
AW 22 B A WA s A A% P T i 4 A R s U ) A W e A AR S AR TR A i S it
WYUIMOE X SRS A5 45 R-A — 3, i TASCHAHSE B T — 22402, MOS+CMA +CF ,CMA +CF #l
MOS+CF Xf + e A= Py i el A8 T 2R BAE A Y F BB Ll 25 5% 1, 2 T HIEMUE Y 2 & e
o AL T A R BRFAF ST . AR A2, CMA+CF 7E /N2 WG 1) B 45 250 3 (K T oAb A 28 X R[]
AL F/INFE TRBEIR K AR I RE R (DON ) 5 il e 45 5 /R (SO AR B2 AR ) , CMA+CF Ab B i /N 22 Frpr
PR i B 2R B I T CK A CF B i T AR 20 m] REAT F) T R VR A% 3 0 & A 0
3.3 RIAMAb XN P R

A 3 Bt A RE A4 SR 38 5t A7 HLAE SRS 13 ] AR g /N P ) /N S = R 8 R
5 CF A FRAH I, MOS+CMA +CF P~ R4 1 33.21%; CMA+CF SR H 5 #25 1 23.84%, XAl B2 T
MOS+CMA+CF AbFES TR o0 5, HIEIRAG G PR, 38 N RV AE Y b FEam , A58 I A 32 5, +
R IR B AR R CMA+CF ZEBRAY /N P2 B AR TR A AL B il T A AL BRI A 2 &
PRI RS I, 3% B EE R0t i 245 DA 7, RE %38 A0 a8 3B AOR I, 2 = - i i 4k, B2 8 T VR
X SRR 45— 50 MOS+CF AR FRAY/INAE P e A i 8 T CF AR ERAY JF K v fig & MOS
(75 BRI BEIR] 2 K P, 27 U A SR 7

4 Lt

B, AR ZE )b BRAS SRR, R 5 R 5 T 2 5 T 7R 1B 45 T it o X 8 X - S 4y B SR e 4
(HRWIRE , BATHORHE), 00 25 IE 2 A0 45, e IF IR 5 E e P A A fmr , Wi B I, AN R T4 S Mt
CMA+CF A3, O X L e A B AL RCRAE LT 4R 3R W06 | L35l W e ik LA K A T 22 Rk P O T IR S
Ot , /NAE 7 i KA PO AR U TE B35 22 5, HAE A RO EED s Se i 28 BN  FEATIE AR T
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