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Abstract: Taking Dasineura pyrivora Bouche as test object, using microscopy and field statistics methods, the damage

symptoms, morphological characteristics of its egg,larvae and adult were illustrated,its biological characteristics,such as

spawning behavior,the population dynamics of the pear midge and its natural enemies were systemically investigated as

well. The results showed that three generations of pear midge occured every year in pear-production area in Hubei

Province, the period of the overwintering generation adult emergence lasted for a longer time, which began from late

February and reached the emergence peak on late March. There were three damage peaks caused by the larvae population

of pear midge per year,which happened 20—30 days after the adult emergence. The larvae developed into pupae when the

temperature was higher than 30 °C. The natural insect enemies of pear midge mainly included Chrysopa, Harmonia

axyridis, Propylaea japonica ,Syrphus fly ,spider and ant.
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Table 1 Featuresof high throughput sequencing data
B R TR [LIEG2IE 6 FPFI 3K BE A7 5 R FFHIE K B
Sample source Molecule label Primary sequence number Sequence average length/bp  Purification sequence number  Sequence average length/bp

Jod H Disease free field TGTAGTGTGA 3027 515.1 2 959 513.1
RBERME Mild disease field ~ TGTCACACGA 3620 483.2 3519 509. 4
i &% Moderate disease field TGTCGTCGCA 5143 518.4 5014 522.1
TR M Heavy disease field ~ ACACATACGC 6 782 525.7 6 649 524.3

2.2 AR EVESER b+ B A 22

f 1 AT, FRETE T4 & AR g L]
B, AR EREERE . TORHE R 43.13%, BB &k H
S 55.13%, B R SGH R 56.72%, W K% H R
T4.24% . MTHEWI1ES KR HELBIRES 2 7, K
Jodv H LGB 5 v R 38. 93 %6, B BE R HE RN R BE % s H
Lo B, 433 S 22. 89 %5 il 21. 90 %%, i B JEE &
HFHEINT L5 3 0L, el 10.20% . THETI]EH
FETCHR H LGB A 15. 45 %, 5% B & 9 H R 19. 63%, H
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KM 15.34%, EERMRME 14.04%, BHET].5k%E
B[ B B I ) FE 4% &0 H B B3 31, AR 3
H AR,

MEZ2AA EREBLEAFFPHAER
(Mortierella) W ) B e 18. 8%, HIR M FHE 110
Diatrype J& , It o Ll R 16. 6%, X 2 4~J&8 E B A #
28, Blyttiomyces HLBI K 9. 9%, i H B J& Lb 1 35 %%
fi%. BB HHIEEFE L Blyttiomyces S EHEZ
B, LLBIR 26. 0%, HUCHBEEE , LB 13. 1%, H
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Fig.1 Proportions of rhizosphere fungi in field with different levelsof tuber mustard clubroot disease
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Table 2 Percentage of representative rhizosphere soil fungi %

e T B BELFE  PERRE EERRH
Genus Disease free ~ Mild disease Moderate  Heavy disease

field field disease field field

P BE i J@ Hypocrea 2.2 1.9 2.8 22.8

HE R Penicillium, 0.6 0.3 2.1 24.1
Blyttiomyces 9.9 26.0 1.0 —

E5%H)E Chaetomium 0.5 1.5 — 8.1

b 22 %5 )& Geomyces 0.6 0.1 — 6.6

BHEEJE Mortierella 18.8 13.1 5.7 4.4

HEIR Gibberella, L2 0.5 - 5.9
Tetrachaetum , 0.3 0.1 11.1 —
Kionochaeta, 0.1 — - -
Phialosimplex 0.5 — — —

A B )R Cochliobolus, 5.7 0.7 0.5 0.8
Diatrype 16. 6 12.0 7.5 —

&8 Aspergillus 0.4 — 0.5 0.5

Y& 1)@ Fusarium, 0.1 0.2 — 5.4
Geosmithia, — 0.4 0.3 —

Mallocybe - — 0.0 0.3
Z 5% Phoma 1.9 1.4 2.3 -

HERTRIR Alternaria 0.1 — 3.2

EREREWGID, hHAEWRE, PEARE, L%
HREMEERER Tetrachaetum , W 11. 1%, HR K Di-
atrype, FeLWBI R 7.5% R R 5. 7%, HEMERA
BBk, EEAWH MATIEAEHEHNEER
(Penicillium) MR EHE J& (Hypocrea) ] Ry 24. 1%
M 22.8%., H WK K B 5% E B (Chaetomium) . H] H
8. 1%, 2255 )& L B Hy 6. 6%, 7B & (Gibberella) H.f
K 5.9% ,4& T & (Fusarium) LB R 5. 4%, i A E B
LBl 4. 4%, HER HRIIE B NSRS S
YRR . AN YRR B E L T AR

FEMSERKBIEE B .
ME IR BOR B (£ 3), Tom HAR PR+ A B

7% ) Shannon F1 Simpson 48§05 & , H G252 B kv H
AR EE & H, T B R R K. OTU B E 28
FRER ARk, Horh To I OTU $& &£,k 1 231 4,1
HF LB OTU BE&HD>, Hh 955 1,

*3 FRXFHRERIBEEFRESHEEY

Table 3 The diversity index of rhizosphere soil fungi community

T B R R H Hh BE R 9% HE R
ZHEMESR R ) I ) .
Disease free ~ Mild disease Moderate disease ~Heavy disease
Index of diversity

field field field field
Shannon 3.463 3.211 3.053 2. 857
Simpson 0. 958 0. 931 0.914 0. 881

OTUs 1231 1212 1056 955
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RO A S TR 8 R TR LG ) VR Y AR B
B, NP R T B A 22. 8%, B R LBk 8.1%,
HEHESLAHEREK, AEFEREEAEENETR
DBt s K& (Trichoderma spp.) &4 B WA B B IH , G
MK Z R YRR EE . CHEAH % A IEHR 2R
FE -3 rh 23 B 3 BRAKER L BR S I MK 76 B S AR ik s &
R, BRABRIRETE (C. globosum) W2 EE M A4 B
T, PR B A 2R 0 i R A G, X 2 o - A% A 0 TR
WEAMHER . SRR B MR E R H Y
8 AR SEAR s R 3, 3F H = AR ) CL6 B & B2
FIAE Yy B 2 B BB A 9 AR M B AR BR AR B R
HJORT 45 & B + HEts AR ) i A 2 AR I R IR A7 1E
—ERR, Y T AR LT B S 2 AT, 8
MHERMR R A . KRB ™4 KEMILT TTREE, b
o SR LT (1 4 O BE , FTRBZE R Lo B iR B mEAE
Fi. WORKU 45 1, % Bf 55 2 411155 + 58 Z 30 1l K 15 3%
RMRE R A . BT, 36570 TR R PR R TR B L TR 7E
I LB R E T RE R A — E A B T RE .
TR B RS R 43 88 %o A 0 B LA 40 il 4 Y
A BT R APFRAR M 5 1A% R 7 B T A B )
RY.
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Study on Rhizosphere Soil Fungal Community in Field With Different Levels of
Tuber Mustard Clubroot Disease

WANG Diandong’' , TIAN Xueliang” ,PAN Limei'
(1. Life Science and Technology College, Yangtze Normal University, Chongging 408100; 2. Investment and Environmental College, Henan
Institute of Science and Technology , Xinxiang , Henan 453003)

Abstract; Taking rhizosphere soils of tuber with different levels of tuber mustard clubroot disease as materials,using 454
high throughput sequencing method, the effect of tuber mustard clubroot disease on fungal community in soil and change
characteristics were studied. The results showed that the dominant fungal group was Ascomycetes, followed by
Basidiomycota in all of the soil samples. The percentage of plant pathogenic fungi in heavy tuber mustard clubroot disease
field was higher than other disease fields. The diversity index of Shannon and Simpson and number of OTU in heavy
tuber mustard clubroot disease field were lower than others. The result reflected that tuber mustard clubroot could affect
rhizosphere soil fungal community to some extent. This was probably related to root exudate of tuber mustard after
damaged by Plasmodiophora brassicae.

Keywords : tuber mustard clubroot;rhizosphere soil fungi;soil-borne plant pathogenic fungi;diversity index
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