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WE: [ BYY ] AR PR T 55 IR A0 2RI D44 20 T Y =R ik (Phthorimaea operculella) BUE A 1A
BRMANE, AR — B T AR BRI W RO S B PR B iR AR R E R . [k ] |
ST 9 TR, R AR 3 A, AR TICE A 3. 7 A1 14 d X S EAR B A T I
B, SR LB Kige 5y B Fe il 3N T, 255 R S RFIE 22 16S rRNA P LS e A Ah e, Zrdml 55
TR LRSS S ZRErE . [ 4550 ] SRR R i aa i T % AR R - S A TR 7% 1) 2H L4 i
S, Hip, a3 d B S AR bR 3N A R 3 R [ K B ZEmE S H R B (Rossellomorea aqui-
maris). KB AR (Streptomyces longisporoflavus) FIB /R LRI WHAFHE (Microbacterium algeriense)];
87 dEE, XL 2 Fh [R5 ZEMS LRI CE (R. oryzaecorticis) F1 5 [CRIERTE (Paracoccus marcusii)]; Bhif
14 d i, BXFIEZL 2 B [F= 05| 4 B AT I (Chryseobacterium indologenes) A1 AT &[G T AR J8 B (Brucella rhiz-
ospha)]. Eh% BEHREE IR W0 J5 S8 AR R ) G SR A A AR 2 B AR AR AL, ORI A 5 3 RAR LR
SEER A, TEECEING 3. 7 F1 14 d I, SR HTT (Actinobacteria) 4 AH N 22 B4 B4 I 23.49% . 12.56% FlI
28.06%, WATHE (drthrobacter) NI} 22 FE A3 BN 103.50% . 65.37% 1 28.57%. [ 4516 | S48 B H 2L ik Bt
BB T S0 S 44 AR PR A BRI 1 R 2 S A S Z2 R, T T 4 T A X 22 A, BFoY
G5 Ry TS SRR B0 5 R AL A o 7 S Eh A AR PR T R A T 19 O e R LA
KSR AR DREYR AEWIba . ARBRANRE
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Abstract: [ Purpose] The physiological response of potato to the feeding stress of Phthorimaea

operculella was studied through the diversity of rhizosphere culturable bacteria, so as to provide sc-
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ientific basis for the interaction of plant-boring insect-rhizosphere microorganism and the manage-
ment of P. operculella. [ Methods] Indoor potted potato “Qingshu No.9” was inoculated with the
3rd instar P. operculella larvae of potato tuber moth. Soil samples were taken from the rhizosphere of
potato under feeding stress for 3, 7 and 14 days, and soil bacteria were isolated and cultured on LB
medium. Morphological characteristics and 16S rRNA sequencing were used to identify the species of
bacteria, and the composition and diversity of culturable bacteria were analyzed. [ Results] P. oper-
culella feeding stress changed the composition and diversity of rhizosphere soil bacterial. For 3 days-
feeding stress, three species of bacteria were specific compared with the control (Rossellomorea
aquimaris, Streptomyces longisporoflavus, and Microbacterium algeriense), for 7 days-feeding stress,
there were two species more than that of control (R. oryzaecorticis and Paracoccus marcusii); and for
14 days-feeding stress, there were two more species (Chryseobacterium indologenes and Brucella
rhizospha). The relative abundance of rhizosphere soil culturable bacteria of potato changed after the
feeding of P. operculella, and the greatest change was at 3 days-feeding stress. On the 3, 7, 14 days-
feeding stress, the relative abundance of Actinomycete bacteria increased by 23.49%, 12.56% and
28.06%, respectively; and the relative abundance of Arthrobacter bacteria increased by 103.50%,
65.37% and 28.57%, respectively. [ Conclusion] The feeding stress of P. operculella affects the
species and diversity of the rhizosphere bacteria community of potato, and the relative abundance of

bacteria in Arthrobacter increases obviously. The results provide a basis for the response of potato

rhizosphere to pest feeding stress and the screening of functional bacteria in potato rhizosphere.

Keywords: potato; Phthorimaea operculella; biological stress; rhizobacteria
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Tab. 1 Morphology and species composition of potato rhizosphere bacterial colonies
Bk EZRGQE AR cell WA RHE AR UL BTRR (FHALLEE/%) ko as)
strain ~ Gram stain ~ morphology colony characteristics the most similar strain (identity) ~ accession No.
M1* N FEFPIR e, LSRN, REH, RimiwiE BT MWT48056.1
short rod-shaped white, irregular edges, opaque, moist surface Arthrobacter pascens (99.43) )
M _ FATAR B, A, LA, REY, R S H B KR708931.1
short rod-shaped round, white, irregular edges, translucent, moist surface ~ Pseudomonas oryzihabitans (99.51) ’
- , N . S PEDTRRI A4 5 i)
M3* + FEAR WG, WEAMN, TEY, REEH éﬁﬁiuﬁ jﬁifﬂﬁn MZ798378.1
rod-shaped tawny, irregular edges, opaque, moist surface (9);; 39) i : . :
S N . o ¥ 3 A O A R R A
FRIR Fife, SHARIN, FEW, LT W O A
Ma* + rod-shaped white, irregular edges, opaque, dry surface Paenarthrobacter FN908795.1
? ? ? nitroguajacolicus (99.29)
" i e e SR
M5* + FEAR Elé” BN, AN, R LR Curtobacterium flaccumfaciens JF700461.1
rod-shaped white, regular edges, opaque, dry surface (99.86)
M6 . FPIR Ff, L%, ANEH, RTg EREZF FRAT MT783982.1
rod-shaped white, regular edges, opaque, dry surface Bacillus cereus (99.10) :
M7* + FRAR B, FIf, AEARN, B, R TR ;i?;ﬁii%jﬁ?[(z;conicis KU877671.1
rod-shaped round, white, irregular edges, opaque, dry surface (99.45) "y )
- FESNE At s, AN, AEY, -
TR IR ]
M8 B rod-shaped the round outer ring is white, the middle is pink; Alcaligenes faecalis (98.12) KM108309.1
regular edges, opaque, moist surface
FEFPIR i, BN, EY, K Fili L 2F FAT IR
M9 * short rod-shaped  white, regular edges, opaque, dry surface Bacillus subtilis (99.76) KU240495.1
— N N — e 2| 4 AT B
Ml10 - AT WRAE, JABBN, AEW, R gt%'sjoéz;ﬁ‘gim indologenes OM936060.1
short rod-shaped orange, regular edges, opaque, moist surface (9907} 1 8 )
M1 . FRIR B, A, LA, RiEY, R WK FEME S KT MT588712.1
rod-shaped round, white, irregular edges, opaque, moist surface Rossellomorea aquimaris (98.33) :
% e - g TH
MI2% + FEIR e, ABABN, NEY], KI5k grgir%%ﬁofgﬁpomﬂavm NR 112320.1
rod-shaped orange, irregular edges, opaque, dry surface (98.72) ) . i - :
. B A . ke, SN, EY, RETE oo
R e ot WA
M13 + rod-shaped white edges, pink in the middle; regular edges, opaque, Bacillus subtilis (99.72) MT111001.1
dry surface
MI4%+ . FRIR W, WEHN, FEY, R B 7R B R AR v ON693813.1
rod-shaped yellow, regular edges, translucent, moist surface Microbacterium algeriense (99.22) )
Ve PR ot QBmN, RV, e o R RIRE MW227630.1
rod-shaped orange, regular edges, opaque, moist surface Paracoccus marcusii (99.33) ’
Miges . PR A, BN, REY, REE I R B NR 1125751
short rod-shaped white, regular edges, opaque, moist surface Streptomyces gardneri (99.09) - :
Mig* . FRIR B, WEARN, &Y, R IR P 2 T KT922044.1
rod-shaped white, irregular edges, transparent, moist surface Streptomyces gardneri (99.72) :
M19* . LIRN s, LGN, ANBEY, RENRIE R ARORT KT935064.1
rod-shaped pink, regular edges, opaque, moist surface Microbacterium foliorum (98.04) ’
M20* B FRIR ¥, GG, EY, R A R HRR KT380588.1
rod-shaped pink, regular edges, opaque, moist surface Brucella rhizospha (98.98) :
3 S 57 EX - e
FPIR B, BN, BN, R WP AL SR GUT
M21 + rod-shaped pink, regular edges, opaque, moist surface Microbacierium MN330193.1
? g ? arabinogalactanolyticum (99.35)
M22* . IR Ff, L%, ANEH, RT5g i PR R B0 R MH174183.1
rod-shaped white, regular edges, opaque, dry surface Priestia aryabhattai (99.10) ’
M27 N FEFPIR A, BEARN, RAEY, ZmEiE AT R MF170850.1
short rod-shaped  white, irregular edges, opaque, moist surface Brevibacterium antiqguum (96.21) :
. A, PR, BEARN, REY, R .
Ktk - R SN JIHERZEFAT I
M29 - rod-shaped whlAte, yellowish in the middle; irregular edges, opaque, Paenibacillus lautus (98.82) KX255683.1
moist surface
M30 N FRIR SR, AN, AEW, KT T AT R KY316414.1
rod-shaped tawny, irregular edges, opaque, dry surface Bacillus thuringiensis (99.45) )

TEe AR BAT B E AR, o RSB E R AR: + SRR, - IR BRSO ERE RS

Note: “*” indicates the strain appears in the treatment group, “**” indicates the strain unique to the treatment group; +. Gram positive; —. Gram negative; the

accession number is the typical strain accession number.
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94 M19
I 3R F B Microbacterium foliorum KT935064.1

M14

10041001 iR S (kT 18] Microbacterium algeriense strain DW3-1 ON693813.1

M21
100 figg fn[-RiAf1 2 FLR BT 18 Microbacterium arabinogalactanolyticum strain T0.1-12 MN330193.1

99

MS
99 1001 25 FEEIRE Curtobacterium flaccumfaciens pv. flaccumfaciens strain HR88 JF700461.1

100 l__ M27
W BT Brevibacterium antiquum strain AZGX-4 MF170850.1

100 [ Ml
77 BEFETF I Arthrobacter pascens strain AC615 MW748056.1
100 100 M4

96,

1000 3 @ B AR ISHSF1 B Paenarthrobacter nitroguajacolicus FN908795.1

MI12
m[ KA O 5ERE I Streptomyces longisporoflavus NBRC 12886 NR 112320.1
89| M18
10 TSR [CHE 2 Streptomyces gardneri 1-A-R-4 KT922044.1
100} N7
96 | g [k Streptomyces gardneri strain NBRC 12865 NR 112575.1
100[’ M29
HNESS SEMUAT I Paenibacillus lautus strain ALEB-P1 KX255683.1

M6
45
9] WEFEZERIFT I Bacillus cereus strain 38 MT783982.1

1001 3524 2F kT I Bacillus thuringiensis strain ZLynn500-22 KY316414.1
M30
M13
100 AN SRR Bacillus subtilis strain MT111001.1
94| AHEEZEAFFIA Bacillus subtilis strain X501 KU240495.1
100 M9

100 M3

KIEDUR L ZERIFT 1R Cytobacillus oceanisediminis strain BSRNA6 MZ798378.1
M22

] G LR FR T Preiestia aryabhattai WU-7 MH174183.1

M7

T JEMS SPGB Rossellomorea oryzaecorticis strain WIB148 KU877671.1
M1l

K B SEWE SPGB Rossellomorea aquimaris strain ANA21 MT588712.1

100 4100| M20
i & YR 8 Brucella rhizospha strain KT380588.1

100
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45

30)

100

99

100[" M16
S CHIERE Paracoccus marcusii strain DSM 11574 MW227639.1

100 M8

100

L S%7=G{1% Alcaligenes faecalis strain PS8 KM108309.1
M2

1005 JE A B IR Pseudomonas oryzihabitans strain XJGY4 KR708931.1
MI10
[

— !

T M1 AENERSTS .

100l FENS |4 AT Chryseobacterium indologenes strain YC2148 OM936060.1

Note: M1 and others are strain number.

1 ETF 16S rRNA FHMESHERRAIEFARRFEL BN

Fig. 1 Phylogenetic tree of culturable rhizosphere bacteria under normal potato growth based on 16S rRNA sequence
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