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Abstract: Winter rapeseed is an important oil crop and winter cover crop in north China. To investigate the composition of
rhizosphere soil fungi community and the ecological benefits of fungi driving and influencing soil fertility in different winter
rapeseed ( Brassica rape L. and Brassica napus L.). The microbial community composition, soil enzyme activity and soil
physicochemical property in rhizosphere and non-rhizosphere soil of winter rapeseed were analyzed and compared. The
results showed as follows: (1) The rhizosphere microbial biomass carbon, microbial biomass nitrogen and microbial biomass
phosphorus increased by 22.8%, 19.5%, 27.4% , 31.8% , 11.4% and 9.8% than non-rhizosphere soil, respectively.(2)
The comparisons of alpha diversity of fungus communities in winter rapeseed decreased significantly, and the abundance of
some pathogenic fungus such as Basidiomycetes, Mortispora and Chytridomycetes also decreased significantly. (3) There
were significant differences in rhizosphere soil microbial community composition among different types of winter rapeseed.
Ascomycetes were the dominant microorganisms in Brassica rape, accounting for more than 83% of the total abundance,
followed by Basidiomycetes, Mortieromycetes, Chytridomycetes and Mucoromycota. The dominant microorganisms of Brassica
napus were Ochrochytridia and Fungi_phy_Incertae_sedis. (4) The pH, available phosphorus, total phosphorus, alkali-
hydrolyzed nitrogen, total nitrogen, organic carbon and soil water content were important environmental factors affecting the
composition of soil fungal communities. (5) The activity of phosphatase and urease in Brassica rape was higher than that in
Brassica napus, but catalase is the opposite. (6) The amount of microorganisms and soil enzymes significantly altered soil
physicochemical properties,such as AN, AP, TP were significantly increased and soil salinity was reduced , and the Brassica
rape was more significant than the Brassica napus. In conclusion, planting winter rapeseed can improve soil fertility and soil
physicochemical properties by changing the composition and structure of rhizosphere soil fungal community, thereby driving
the increase of soil enzyme activity, the content of soil available nitrogen and phosphorus, and adjust pH, thus having good
ecological benefits. The results provided theoretical reference for the study of winter rapeseed-soil-microbial interaction and
the screening and separation of probiotics, and provided certain support for further expanding the planting area of winter

cover crops and optimizing the agricultural industrial structure.
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VEY) , R AT — 5 T PT3435 79 2 AR 0 32, S A F 1% J] 4 AR T T b 3R A AL o | A A8t il 2
VAR AR E AR BRSBTS AR R &R T R+ A
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rape L.) FIH #5784 ( Brassica napus L.) 202t 7 H X PR Fh 32 2 09 20 S 28 80 | MR BRIIUCE W B T 25 A Tl 2
FEMEXT A0 M e E I A K R T M 8 DL A 55 AL AT S5m0 ) AR 56 T 1 S AR H 5 7 4
SRR PR AT AR B - S L TR R 7 45 R 22 S 0) L el | L5 00 S - S AR I A 52 R oA WIS i, PRI
ARWFFE I3 BT 2 MR PR AR W (L) SRS IF e N ) 09 AR AR s, X B B A Se— - T A )
Z IR AR R g A A AR AT SRR B4 it D/ AR I A 24 () 0 P 3, ol 3 A A PR B HE sl BRAR AL 1Y
RS R R AA EEAE S E X,

FE N AD G TS0t - 33 G AR M A - S P o i T 9 A R SR, R 98 2 B, g4 v 2 T rp Rl
&% i) A AT ( Proteobacteria ) JEETE ] (Actinobacteria ) FAFFTE ] ( Bacteroidetes ) TR
FFE 1] (Acidobacteria) FNERTE |1 ( Chloroflexi) AN T ZAEME 5 80% LA L/ 5 A~ FZ T ) ZEIH R Sh A& 57
OISR ) A 7 55 5 T e ¥ BB AR )RR I R e S mT o R v Ol R I ) U e, R i
PG T ] (Ascomycota) FIRE AL EE ] ( Mortierellomycota ) B FE) il S 28 BAT TR 4 B9 i e A
T L Wy RE AR A AR CE TR TR SR m R E Y AR B B A S 5 T LA 5 0—30 em
2 HESK A B G o, SRR R o AU i A R N LT R T R A DE R

http ; //www.ecologica.cn



82 xR 45 4

SN SRAR PR L S A W 0 DR SR AR 22 T SR A9 T A 7 I 30002 R e AR P ol A e D 5 A R 2 e ) T
JEA . AEI A A ) 2 R MR R 3 e T A SRR AT T T A B L R S W
TAESA RS | IRRAT AT ) AN B ) JEERE A ) 4 T 1 F R AE AR L T R R R
ERBEAR UL Y Z2 BEE TR RV 22 P A 0 77 i, ol 2 ) 20 A P 1 3 0 o 4 ) S A R R M A )
AR IS RAC SR R BT SR TR, T AR Al S A HUEL R R T AL AR T2 A, (EOG
TSR H W5 R A M SR P S FLTR R 7 2 REPERY LU Sk R SRR IR A9 A AR A I R LG

PRLH A 5 388 2 6 S TR H i T A SR P 1 M EC R v 454 2 R AT LB A, I 5 R
BRI K B - SAE 7 BT, U T A SRR B L T U R SR ) AR R, it — PR F
ot A B AR TR, 4 S & Z B i A 10 A R g A — e P S

1 #M#EFHE

11 Bt
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phosphorus, TP) 7351l 5% F 3 4% R £k Uk i | L EC s 0vE AAH IR 4% be vl s ™ B0 0 & & ( Alkali-
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R B E S IR PE AT M s, 4 0 Ak S ( Catalase, CAT) | M B ( Invertase ) . UK i
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WA 4 L e, Herh ot S SRS 20 min J5 1 g BESHTIFE 0.1 mol/L FAE IR A Z THEEOR
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Table 1 Comparison of rhizosphere soil properties under different winter rapeseed ( Brassica rape L. and Brassica napus L.)

o " Bl 54 e
A LA o U : AR o At
. . Alkali- . S KR
Kb 3R Soil organic Total Total Available .
. hydrolyzable pH Soil water
Treatment carbon/ nitrogen/ phosphorus/ trozen/ phosphorus/ rent/%
nitrogel content/ %
(¢/kg) (¢/kg) (¢/kg) (e (mg/kg)
mg/kg)
AR
. 8.64+0.27a 0.93+0.03a 0.88+0.03a 55.26+3.09a  20.42+0.93Aa  7.75+0.10b 10.19+1.33ab
Brassica rape L.
,r;r)“‘; I
" i{m% 8.32+0.50a 0.90+0.07a 0.81+0.01b 52.66+1.48ab 15.27+0.73 Bb  8.30+0.03a 9.69+0.42b
Brassica napus L.
X HE CK 8.09+0.19a 0.87+0.02a 0.80+0.01b 50.53+1.47b  11.77+0.28Cc 8.35+0.04a 9.99+0.63b

F B 5 19K S /NG “FBE 435 R Rl — 38 bR AN R BRI AE P<0.01 Fl P<0.05 /K25 5 i 3

2.2 HSRINHIH i B A SR B - S PO B

S ELRE N ALY R 0 0 e A RIS I A I A S e 9 A4 A R 20 QO 2l 56 K Ay
[, 2 PP £ AL SR DL A B R . ISR s (3R 2) , AR AR P - MW MR g | HOPH I | 1o S 1L S G
PEEIEARAR PR L S0, 5B H i B AR W R 3 S 4 CK 30 20.0% ( 18.1% , fEA [l il 35 1) 22 57 A
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Table 2 Soil enzyme under different winter rapeseed ( Brassica rape L. and Brassica napus L.)

A3 WA/ (mg d'g™) PERRAG/ (mg d™'g™')  TEMERE/ (mg d'g™h) i AL E R (mL/g)
Treatment Urease Phosphatase Invertase Catalase
AT Brassica rape L. 2.46£0.12 a 3.24+0.09 A 55.66+1.83 A 8.45+0.05 B

H i FIM3E Brassica napus L. 2.48+0.012 a 3.19£0.13 A 47.20+£2.50 B 8.82+0.06 A

CK 2.45£0.05 a 2.70+£0.14 B 38.30+1.30 C 8.07+0.12 C
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Fig.1 Rhizosphere soil microbial biomass of different winter rapeseed ( Brassica rape L. and Brassica napus L.)
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Fig.2 Comparisons of alpha diversity of fungus communities under different winter rapeseed ( Brassica rape L. and Brassica napus L.)
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Table 3 Correlation analysis of microbial biomass with soil properties and soil enzymes

; o . " . - — it L3
Y= fitle 2R € WA AMEE R REMERE  BRREE L;% . /'\7;1
Microbial biomass SOC TN TP AN AP Urease  Invertase Phosphatase CAT P E"SW(%

M %i@% 0.649 " 0.591* 0.5 0.622 " 0.18 0.323 0.807 " 0.920 " 0.4 -0.630 " -0.5
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7 WyeL s

%{E%Eﬂ . 0.638 " 0.537 0.32 0.756 ** 0.07 0.544  0.672" 0.894 " 0.4 -0.54 -0.610"
Microbial biomass nitrogen

4 Jo

LR 0.494 0.408 0.57 0.578 " 0.44 0.492  0.508 0.820 ** 0.06 -0.55 -0.742"*

Microbial biomass phosphorus

FHLEK Soil organic carbon, SOC ;4% Total nitrogen, TN ; 4% Total phosphorus, TP ; Bff % Alkali-hydrolyzable nitrogen, AN ;7 %(H% Available phosphorus, AP ;i
AL A Catalase, CAT; 135 /K2 Soil moisture content, SMC ; ##{4E ¥IE R Microbial biomass carbon, MBC. ; ##(2E )1 % Microbial biomass nitrogen, MBN ; {34 4y i
Microbial biomass phosphorus, MBP; “ # " % " JMI37R P<0.05 F1 P<0.01 /K25 53 0 51
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