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SrRTEEDLEE 1. MILL T6 Ab B, 45 Ab R 15 48 £ 1B
FEREAR(P<<0.05), L T4 &b P &A% (1.73), Hk Ky
T5(5.72)F1 T1(6.26) , B f5 /& T2(10.73), LA T3 &b
PR (22.43) o B 00 7 AL LA T4 Ab 380 5
(93.43%) , Hi¥k gy T5(88.27%) . T1(86.72%) . T2
(74.51%) ,3X 4 M AbHEZ W) J0 B 3 22 5 (P <<0.05) ,
DL T3 AbFR B 8 B A% (65.10 %) . 7 b B8 DL T4
(348.3 14~/hm?) . T5(334.1 Ji4/hm?) , T1(326.1

21 AEREBENHEZEMRHESIRREFE T4/ ERL.BE ST T20226.5 T4 /hm?*) fl
B T3(156.6 Ji4~/hm*) (P <C0.05), F={f A2 3 4% 4k
AN [5) A S8EXH B8 2 S i i By 2 R R A e as WL T4 TS5 R T dweey , 35 0 T H M AL 3
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Table 1  Control effects of minituber common scab by different treatments and analysis of yields and economic profits
TR T o R/ . . NN
" NN ; HNL / ZT R AR/
B REBRU Y i /hmny RN TRk P ft/ i A
b 3 . . (Jigt/hm?) . N _ , (Jigt/hm?)
. Disease Control Amount of . (1 76/hm?) (1 76/hm?) .
Treatments L. L. . Cost for seeds . . Economic
incidence efficiency commerical Pesticide cost Yield i
&. labor,etc. profit
seed potato
T1 6.26d 86.72ab 326.1a 4.8 2.25 35.88a 28.83a
T2 10.73¢ 74.51ab 226.5b 4.8 0.36 24.92b 17.87b
T3 22.43b 65.10b 156.6¢ 4.8 0.27 17.24¢ 10.19¢
T4 1.73d 93.43a 348.3a 5.1 2.61 38.31a 31.26a
T5 5.72d 88.27ab 334.1a 5.1 2.52 36.75a 29.70a
T6 47.57a 38.7d 4.5 4.26d —2.79d

22 AESBEZEAPFHAEHRBE S
AN [R] Ab 380 A rb o R A T LR 1. 4% Ab
A% A7 vh 40 TR 2 DL AZ JE TE ] (Proteobacteria) A0
SR R . 0.51~0.84; Hok g il £ 1)
(Actinobacteria) , # X} F EE7E 0.042~0.230, LA
T6 % w . T4 s A% BE )5 v U AT i 1] (Bacte-
roidetes) , A X 3= £ & 0.019~0.13, PL T6 ix
& . T4 5

JZR BT o (B 2) L A J& K S 79 41 1 40
BUBR T5 Fl T6 5 A RLAh , oAb B A B K 22
St AE T2 A1 T4 Kb B b B0 AT 8 R (Pseudo-
monas) F BB &, BN EEAMKT T4 4B TS5 A
T6 &b PR A0 TR 21 A8 2 0L, 3 LU AR 50 M s
(Sphingomonas) AENAT # J& (Acinetobacter) F-FE
B T1 Ab 38 DU SR B AT B8 )8 - Mitsuaria fFEAR
SR JE& (Pararhizobium) 55 F FE 85 ; T3 Ab L
WAL 4l % )@ ( Thiobacillus) Fl Saccharimonas F &
B,

Gt oM dl s, 185 AN @ iy F B kAR e R Ak
(P<20.05) (] 3), AHXTF T6.T1 AL 112 4~&
FRE WAL o 38 AN B A .74 AR

EW A, FEAT = )8 4 9 8 Mitsuaria .
Cellvibrio Acidovoraz » S MG E & KN Mitsu-
aria (FC,fold changes, f5 #8748 fk) =12.6) ., B ¥ (o
6 45 B (Roseateles s FC=11.6) , IMCC26134
(FC=10.1; EM T A 74 A8, FEHT =192
B B & (Sphingomonas)  J5 W K & (No-
cardioides) . Pelomonas » F R B0 R A0 K
J& (Rhodanobacter ,FC=—14.8) .unclassified-Rho-
danobacteraceae il 7 (FC= —13.1) . Amycolatop-
sis(FC=—12.8), T2 P 112 4@ & 2 k.
55 A& W EVE L TF 57 AN 3 R L b R AT
Z RS BT B 8 (Pseudomonas) | B 37 MM B
J& (Stenotrophomonas) 5K W7 K & J& (Devosia) ,
TR Y R B TR WK AR R 8 (Del fria \FC=
11.4) . Leucobacter (FC = 10. 5), Nitrosomonas
(FC=10.1>; & F& 1 8 8 K 1y & Phycicoccus
(FC=—11.3) . Humibacter (FC= —11.2) . Mizu-
gakiibacter (FC=—10.2), T3 b¥f A 88 @ F
A b 20 AN B BN L 59 AR R B R
T = 8 43 51 2 Ak 40 T8 ( Thiobacillus ) \ Sacchari-
monas \Domibacillus , F & 38 JIN % 5 5 K2 w46 40 &
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Constitutes of soil bacteria at phylum level

T2-3 LA
—
-1 [
13
[ESI N —
OO —
T3 [T
T1-2 [ T
Ti-1 [ AR TR Pseudomonas
L3 | DN Iﬁﬁﬂa"‘ﬁﬁﬂﬁﬁ)ﬁ Sphingomonas
ey | BN | AEFFHE Acinetobacter
132 i B 5% (LM Thiobacillus
—\—ETG—.? _ Massillia
Te2 HLC Mitsuaria
n T6-1 [ . | PEMLETA & Pararhizobium
33 N (Wi
—— Em [ [ — | SUFHR Flavobacterium
T3-1 T ——] | KGR GIHE Nocardioides
00 02 04 06 00 01 02 03 04 05
B2 BAPHREERKFENERBESH

Fig.2 Hierarchiacal clustering analysis of soil bacteria at genus level

(FC=13.0) . " H L % J& (Methylophilus, FC=
11.9) . Parapusillimonas (FC=11.6); I [ $ &%
KH#) & Rhodanobacter (FC= —14.8) , Pelomonas
(FC=—14.4) . fif§ 1k $8 Ji€ 18 ( Nitrosospira, FC =
—13.6) T4 AbF 30 A 42 5 W 25 A4k 08
F R, b, 5B o 1 2 R B AT I Massilia
#HFF B (Flavobacterium ) » 3 5 48 1k e KG9 J2 g H
W JE (Methylophilus \FC=10.4) , Pelagibacteri-

um (FC=9.9) . Pseudacidovorax (FC=9.6), T5 kb
Firpdt 58 @ W AL, Horp 25 A W n (33
MRETHE FEESN 3 NEEANIHEE.
Pelomonas. % K ®W &, U Parapusillimonas
(FC=8.3), 2 ffl ¥ Wi (Bacillus , FC=3.8) \Ef -
fusibacillus(FC=2.9) ¥ in &% £ ., i Humibacter
(FC=—15.3) . Pseudoxanthomonas (FC= —2.7) ,
Conexibacter (FC=—2.2) bk £,
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Fig.3 Top 10 genera with significant changes in abundance
23 AELENEARHAESHENZN BT AR 4 T E T 34107 52 A4 AL FRAT T FEAR , {H #R

AN T Ah 30T 4% A7 TR A TR alpha 22 B M52 WA A K
(4>, AT R CT6) A B AL B (T 1) FAR B +
AR 2R E A A EECT5) A9 1% 4 41 i Chaol 48 %k &
FREAR (P <<0.05) 5 Il 75 8% W 34107 o fdf F A BF

P=0.024
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<
® 3 a a
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e
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s i
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BAIRE B %K (P>0.05), 5 Chaol #§ %%
o, 7 % 1 34107 b3 1% A Shannon $§ 50 A Fr 4
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Fig.4 Alpha diversity indexes of soils in different treatments

AW EE AP A A Shannon 15 503 W 3% %
K (P<<0.05),

A XFTF T6(F 2), T1~T5 /054 112,112,888,
100 1 58 4~ J& & A8 4k, Horh T2 4b 31 1 i %) i i
£ (55) . T5 s s i 25 T1 P N ERE
(74) T4 A BT A H A (0, 7EX LR Y 4,92 4
J& (49.5 YO AT A 6 b3, AU H(1~20) FF
TEAN [F) b 3 ) 22 46 v (] 5)

R2 TRALBFEREREUTHUENERE
Table 2 Number of genera with significant

changes in different treatments

24 Catagory T1 T2 T3 T4 T5
¥ Up-grade 38 55 29 30 25
N ¥ Down-grade 74 57 59 0 33
B3k Total 112 112 88 30 58

T Note: 28 IS 1R 36 45 &b 38 v 15 % R 1L 4 25 2% 1k 19 T 1) 4
H, The data representing the number of significantly changed gene-

ra in each treatment comparing to the control.
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24 BRPHEEFSHEMARHEXES
AP HT (P <C0.01,R>>0.6) 45 F- .= (& 6) .
BAPEEEERES 55 MR E L B EF EAK, M

I RAE=
Number of common
genera

122 221314118 KMt R 5 67 73 1) J2 v 18 A= AR JEE TR (Mesorhizobi-

ﬁﬁéﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬂﬁ um ,r =0.979 5) . Solirubrobacter (r = 0.939 9) ., Aci-

CRERECERRELRERER

coedddd 284 dipila(r=0.939 0),Ellin 6067 (r=0.937 4) fL)Z A
Fogg

B (Asticcacaulis s¥=10.936 3),1M 5 Dyadobacter
(r=-—0.783 2) .Pedobacter (r=-—0.759 9) | Paenar-
throbacter (r = —0.742 2) 4 8 M@ F B & 2 &
K

24 Intersection
ARLBERKTLENME

Number of genera in intersection

B 5
Fig.5

between different treatments

g 1.0
g 0.8
< 0.6
L :
I 0.4
e .
v O 0.2
Wk o
f% = 00 12 345 67 8 91011121314 1516 17181920 21 22 2324 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 4748 49 50 51 52 53 54 55
= 5 -0.2F
=2z —0.4f J& Genus
2
S -0.6F
‘-5 o 56 57 58 59 60
g -0.8F 61 62 g
O -l.0b

1.Mesorhizobium ; 2.Solirubrobacter; 3.Acidipila; 4.FEllin 6067; 5. Asticcacaulis; 6.IMCC 26256; 7. Pelomonas; 8. Xanthobacter ;
9.Sphingomonas ;10. Pseudolabrys; 11.Luteimonas; 12. Kribbella ; 13. Unclassified-Sphingomonas; 14.Acinetobacter; 15.AKYG 1722;
16.Rhodanobacter; 17.Elstera; 18.Unclassified-Pedosphaeraceae; 19. Dyella; 20.Ideonella; 21.Polycyclovorans; 22.Methyloversatilis ;
23.Jatrophihabitans ; 24.Mizugakiibacter ; 25. Tumebacillus; 26.Methylobacillus; 27.Unclassified-Rhodanobacter ; 28.Geothrix; 29. In-
trasporangium ; 30.Nitrosospira; 31.Afipia; 32. Hyphomicrobium ; 33.Luteibacter ; 34.Micromonospora ; 35.Rhizobium ; 36.Terrabacter ;
37.Nitrobacter ; 38.Angustibacter; 39.Candidatus_Kaiserbacteria ; 40.Arenimonas; 41.Longimicrobium ; 42.Mycobacterium ; 43.Gemmati-
monas ; 44.Unclassified-Vermiphilaceae ; 45.Sporolactobacillus; 46.Promicromonospora; 47.Paucibacter ; 48.Aquabacterium ; 49.Marmor-
icola ; 50.Ef fusibacillus; 51.Lysobacter; 52.Leifsonia; 53.Humibacter ; 54.Amycolatopsis; 55.Nocardioides; 56.Methylophilus; 57.Mi-
crobacterium ; 58.Achromobacter ; 59.MM2; 60.Noviherbaspirillum ; 61.Pedobacter; 62.Paenarthrobacter; 63.Dyadobacter.
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Analysis of correlation of soil Streptomyces with other bacteria
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FET ] 3 38 R 2R A W ¥ 28 % 15 A W 24 00 T 4 P

Ay R 0 2R e o g 1) B R, S O e B AR
RO HEAT T orFr. S5 RAEW], MR RN 72 5 7 &
34107 WEMRIR A T T L 0T fol 70 25 A5 o s 7 42 28R fie
U TR S AR T R e L L T AR
I 7R it 28 R L™ (A 0 O A8k T
(e Fsf A v AP T A s 2R ) W R T L Bk

FHBR R 5585 2 & H T 38 B0 FUA BE £ 5 %
A AR, 2016 AFEAROE AR AT ER C 28 ™ AR HAE Rk |
N o R 2 4 T A R B O S S i
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1 6 A A A T R B R A W B YA 6F B S
TR B UF R B % AR S R R A B H AR
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Control efficacy of different treatments on common scab of minituber
cultured in vermiculite and microecological effects

HU Hongtao' ,ZHU Zhigang' ,ZHOU Ronghua',
YANG Jingzhong',CAI Xingkui*, YAN Dongdong’

1.Hubei Biopesticide Engenering Research Center ,Wuhan 430064 ,China ;
2.College of Horticulture & Forestry Scinences s Huazhong Agricultural University sWuhan 430070, China ;
3.Institute of Plant Protection of Chinese Academy of Agricutltural Sciences ,Beijing 100193 ,China

Abstract Control effects of six different treatments on common scab of minituber cultured in ver-
miculite were evaluated through field experiment,and high-through sequencing technology of 16S riboso-
mal genes was employed to studied changes in community structure of bacteria. The results showed that
the treatment of dazomet—+ Penicillium 34107 had the best control effect (93.43%) , which was signifi-
cantly greater than the Zhongshengmyecin control (65.10%) ,and had the highest amount of commercial
minitubers and economic profit of 3.483X10° tuber/hm?* and ¥3.570X10°/hm?, repsectively. The rela-
tive abundance of Proteobacteria, Actinobacteria and Bacteroidetes were the highest in all treatments, but
varied in a greater range among different treatments. Except for the treatment of Penicllium 34170,the
diversity indexes of bacteria of all the others decreased, however, that of dazomet—+ Penicillium 34107
was higher than Zhongshengmycin and significantly higher than dazomet (P <C0.05). Statistic analysis
demonstrated that a total of 185 genera had significantt changes in abundance (P <{0.05), of which
92 (49.7%) were common in all treatments. The treatments of dazomet and Penicillium 34107 had the
largest number of significantly changed genera (112), while dazomet—+ Pencillium 34107 had the smal-
lest number of only 30 genera that were signficnatly increased. The abundance of the benificial bacterium
(Pseudomonas) was significantly increased in the treatments of both Pencicillium 34107 and dazomet—+
Penicillium 34107, indicating that Penicillium 34107 applied individiually, or especially with dazomet
can promote progation of benifical bacteria in vermiculite. Correlation analysis showed that Strepromyces
was significantly positively correlated with 55 genera (P <(0.05,r >>0.6), including Mesorhizobium ,
Solirubrobacter sand Asticcacaulis set al,while negatively correlated with 8 genera (P<C0.05,r<—0.6),
including Dyadobacter s Pedobacter , Paenarthrobacter ,et al. The above results illumstrated that soil dis-
infection combined with Penicillium 34107 had the best control effect on common scab of minituber,and
meantime,improved the bacterial diversity and promoted benificial bacteria. In addtion, Streptomyces
was closely correlated with multiple kinds of soil bacteria. These results provide a good method and the-
oretical basis for the control of common scab of minituber.

Keywords potato common scab; dazomet; soil disinfection; Penicillium ; microbial diversity; high

through-put sequencing of 16S ribosomal genes
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