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Influence of Meteorological Conditions on Grapholita molesta Overwintering Larvae
Coming Out and the Law of Grapholita molest in Central Liaoning Area

ZHOU Dasen, GONG Weimin, LI Jieping,ZHAO Zhangwu
(College of Agriculture and Biotechnology,China Agricultural University,Beijing 100193)

Abstract; Taking representative pear gardens as research objects, the effect of meteorological condition on overwintering

larvae coming out and the occurrence rule were studied by using sex pheromone and recording the local meteorological

conditions in three consecutive years. The results showed that overwintering larvae of the oriental fruit moth unearthed

was mainly influenced by temperature. When the air temperature was about 13°C ,the larvae began to come out. And in a

temperature range, higher temperature would not accelerate larval emergency. Rainfall could regulate the larval emergency

by changes of temperature. The oriental fruit moth had 3—4 generations per year depending on the temperature of the

local position.
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1 #EEFH*
L1 skl
LA R Z2 B SRR A, T 2013 4R 6 H X
H T T 2 B 45 el 19
L2 WEITik

L2.1 WEREBEE¥LEE RAEHE ] EED H
FOXMEIRBREA M AT BMER. BEREEH
BRI B GBS E RO BT R B (1.5 em X 1. 5 cm) , F
RFEEERMEMT ZR(—RIRLE REFET
0.3% MWW P Y6, I FHIRSR, )5 &R
KB 4~5 (G K 5 min) , FIKKE T 30%.50% .
TO%ENE 5 . ALER i ROK 23S RS B
KoMEEBEHIES, FNEXSERFHERT
BERIR N

L2.2 WwEESRESEE HEBEERABYNMFRE
FIFF B T8 22 3F IR K , IR /K B AR 5 < 10° 4~/ mL
YR B BT R A LB 2 5 k(R 1 3 K 5 b SE A bk
A, DA TG B K BB 5 Mk A A BRAE S i BB 4
I ZHAE K 5 T BB ZE A AR 43 35 5%, 35 SR A 1 S TR B
25°C/20°C(HRK/ BB B 50% ., {@FEAEkERE,
H LR AN B SR R A RE IR A L3 HL R 1200 R B
AT BIEAFEEE,

1L2.3 WERESTRGEFEE DHEHBE DNA 12
BUSRIEE = 50 B, R I R 20 3 A bR
JREE DNA, MYLA HA B A i B B el i &
W22, A L5 mL B0, F—20CH/R7EFE. BAoRH
T (2 100 pL) FELOEH, INA 100 pL 2% CTAB 2
VR 20 B B o B B (AT B B[] — f 7 8~ 15 min) ,
5 AEAEF(Z 500 wL) Y 2% CTAB $REUR ,58°C /K ¥
1 h(HIa] B FEEE OEE TR BRI EER; ISk
(Y 600 pl) @A ¢ 5 K EE (24 = DR 5, 47C,
10 000 r/min® .L> 10 min; B k¥, il 1/10 & L (4
40 p) iy 10% CTAB, B f5 INSF AT (2 440 pL) SR
£+ FREE24 + 1),4°C,10 000 r/min B> 10 min; X
FEINEAER (Y 400 LD REE, BZHES, T
—20°CHE 30 min;4°C,12 000 r/min E.C> 10 min; BT
JE, J 1000 1L # 70 Y0 RE e ,4°C ,12 000 r/min B 0>
5 min, 3Pk 3 WK, BUTYE, B T G TAER 1), inid &
(25~30 pL) TG ddH, O, —20°C FERFFH . BU5 pl
DNA =47, 1. 0 % B BE MR A L vk , EB e £, BEAS AR R
Gekil, 2)PCR P44 ITS P ol = A9 TR K
HOREMRAF A B EEZREE ITS X B /i@ 5
¥ ITS1(5' TCCGTAGGTGAACCTGCGG3') . ITS4
(5'TCCTCCGCTTATTGATATGC3 )™, PCR % I 1k %
(3£ 20 pL) AR DNA 2 L5114 ITS1 1 pL.5|4) 1TSS

1 pL dNTP(%% 2.5 mmol/L) 1.6 pL.10X ¥ buffer
2 yL K ddH,0 11. 9 uL.Taq §§ 0.5 pL, PCR &
MWAEF N 94 C A 3 min,94°C A5 1E 45 s.52°CiB k
45 s JEfH 72°C 1 min HHEFT 30 MEIR RJF 72 CHEH
10 min 4CIRFF, ¥ HUH 9 PCR ¥ R FF T VK48 —
20°C, 3)PCR =4y i) i Ak, - Byt Hig W 458 J5¢ P Uk A W) 5 1)
PCR =¥ 47T £ K , 2 1R TaKaRa BJEHEEER DNA 4l
AR & U B X Kt A7 44k, 4 PCR 934 74 Sk
5T K PCR ¥4~ W4 fb )5 o fE &= pMDI18-T #fk
b, % 1k & Escherichia coli DHba B3 2 40 M 2, 78
100 mL LB FE{&#EzR A 100 me WE 0.1 g/mL
# Amp (Ampicillin, & % F & £),20 L ¥ E N
20 mg/mL#Y X-gal(5-bromo-4-chloro-3-indolyl--D-galac-
topyranoside , 5-R-4-§-3-M| Wk F-3-D- 2 FLH , 40 pL ¥
&4 100 mmol/L # IPTG(isopropy-R-D-thiog alactoside,
SR E-B-DERACE FURE ) A a2 IR K B B 16
R R B, PR (PR R 7%, B R Bk LB 53R 3.
W15 T L TR SR IBUBRL , JSRE PCR BRI T 9 2% R o
S AEYHARBRARMF. 5 DNA-ITS F5] 4
Br: R GenBank B8 75 84 RS SHIRZERFRH
BB TR R 0 TTS JF 51 (% 5. 8S) X, HEHUF et IX
#) Podosphaera fusca 1TS &%} Podosphaera J& H T
P — 2P )17 L X . XF3R18 A9 ITS J$31 A Clustal
X PP AT X 62 HE S, 434 P 51 5R | MEGA 3. 1 8,
PHEUE T Kimura-2-Parameter SIS 5 R, R4 & &k
FA R HET Ak BB 4B 3T B B8 1 (Neighborhood-Joining) #4)
RGHRIRAG . K5 R Ge i A AT FEHE R A boot-
strap 25 #1000 K,
2 BREHW
2.1 JREREEARFLE

IR B R P P20 R s R g, B R e
WAE TR ZE R BT B E B RTE /NG
8T KPR, &4 Ew TENTEE 1A, Gk
BUIZ 0 B 40 A 6L A BT AR TR | 1T B0 A KN
$7(90~180) pm X (10~17) pm, 534 7 FIH JRAE 43 7
FHE b, B4, 4~6 (& 1B) 344 T3 B W RITE . B
B B B AR 44K, K/ (17~33) pm X (13~18) pm (&
10, BAMERREEN TR, ¥I2EEZEBE
FotE 22 BARE UMY B (Podos phaera fusca)™ ,
2.2 JRIEEBURMELE

R EBTE 10 dJ5,5 HRIERMEIRZ R B FF
WHAERW 5 BRFMT RMAHEKM R RiE—B M 5
PR REARAR W A &0 . BREREEFD 5 & rt B B S
HEAT AL, X O ST R B AR AE 5 B SRARD T i I
AR
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A, BB I 5 B, IR ZR B3 RO S 1 2 AR 7 7485 Co A AR P (LR =10 )

Note: A, disease leaves in the natural state;B,the conidiophore of Podosphaera fusca ;C,conidia of Podosphaera fusca (Scale bar=10 ym).
Bl JHXZEEXEVENFES BRESEE

Fig. 1 The macroscopic and microscopic morphology of Podosphaera fusca on Potentilla supine

2.3 WMERES TR FEE

HA T DNA 42 U7 8 s B i CTAB 3, PCR
BN FT 5 | 40k BB A% AR TTS X 3@ A 514 1TSL
ITS4, ¥4 rDNA F K X ITS R B, B ko8 W 5 75
PCR Jz W 3K#5 ) B i 7Bt 600 bp 2274 (B 2),

AR B B B B &0 745 50 7 5K BE R 563 bp,
BLASTh 204 J5 & B1 1~30,31~207,208 ~ 461,462~
506.507~563 bp 4351 ¥4y 18S rDNA JF51 . ITS1 &%
%1 .5. 8S rDNA 4851 ITS4 2551 . 443 28S rDNA JF
HI(E 3,

##:1,DL 2 000 Marker;2,ITS #%1 PCR § #4724,
Note:1,DL 2 000 Marker;2,PCR product of ITS regions.

B2 BHXEEFXEMHBHBER ITSH PCR ¥ 1
Fig. 2 PCR amplification of the Podosphaera fusca ITS regions

1 tccgtaggtg aacctgecgga aggatcatta CTGAGCGCGA GGCCCCGCAG CGCGCAAGCG

61 CTGCGGCGGT TGACCCTCCA CCCGTGTGAA CTCTTATCTG TTGCTTTGGC GGGCCGGGCT
121 CGACCTGCCG GCTCCGGCTG GCGAGTGCCC GTCAGAGAAG CCCCAACTCG TGCTGTGAGT
181 GTTGTCTGAG GAAATGTGGA ATTAGTAAAAR CHITCARCAA CLOGATCECTT GLUTOTGLUA

241 JUGATEAAGA ACGUAGLLAR ATGCGATANG TARTGICGAAL BGCAGAATEE AGTCARTCAY
301 EGAATETT TG AACGUACATY LLGULCUULG GUATTLLGAL GLOCCATGULT LITCCAGCGT
361 GAGAACACLLL CHURAGECTEG GO EGGEOTT GLLGUHILGUL GUOTLEGEGG COUUEAAACE
421 GAGIGHEGLT GOTGTITGTIGE TCTUCO0RTR GICATGIATL TCGCGACAGA GCGGTGACGG
481 CACCCGCCAG AACCCCAGTC TTTGGAtgac ctcggatcag gtagggatac ccgectgaact
541 taagcatatc aataagcgga gga

B0 5. 8S IDNA £5%51.,
Note: The shaded part is 5. 8S rDNA sequence.
B3 BREEEXEWE ITS ZERF

Fig. 3 Nucleotide sequence structure of the Podosphaera fusca ITS regions

% BLASTh 43l RS HMTEIFS] , T GenBank
Wi 33| Podosphaera JRANFIFY 3 4 B RITR R ITS
J51, R MEGA 3. 1 84 4R I BE B 2 (N-D 40 ¥ » 5
b2 Bootstrap FE 1 000 YR > 77 %6 B 32 5 98 BF
(B 4, BWRE N-J R HE AT, B b X3 K
ZERFEBHEE R SQL K ITS 73 5% 3 H %A %

114

F 22 (Herd eupatorii) ) Podosphaere fusca (GenBank
HRT IX54829) WA —2, H R HFHIKE] 986, 5%
R R TR 5 5B 4 3 % Podosphaera hibiscicola .
Podosphaera phaseoli Fl Podosphaera balsaminae [ ITS
FPRGRRBGE . P, 3 — 25 U B 0] e A et X 114
HIRZER A MWIRIRE R Podosphaere fusca ,
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3
76 GQ92725 Podosphaera phaseoli
F1625796 | Podosphaera balsaminae
ABO040308 | Podosphaera hibiscicola
GX546297
Podosphaera fisca
98 SQl

4 RIB ITS FHMENKEE NJ R4t
Fig. 4 Neighbor-joining consensus tree of Podosphaera

Sfusca based on ITS regions
3 HrHitie

HIR BRI LR OB 2 B R8I 2. 48 V& P JBL v
i, WREARMAES . B RZR R R B B B
BRFUFRGIERT . HEIR BB R EHE R
R, REARBHEA . ZHREMN TRERRH
MERBIR BA —E R EIRE .

IRAFIHFRNA AL B RAREEBEFET
3%} (Asteraceae) fHY b, U . =t R4 F3E S35
o] H 3 G ATEAE , BUIOT 5T 3R WA 22 B2 DR B8 T
A FEHBAEYI 2 (Herd eupatorii) E™, i BT
BHUHGE T2 B3 O W T S AHE Y W RT3
HIAFA .

W ITS PP E RS ERILS ¥ BURTE L ES
R — L RIET ITS B 0 F R L E K
Wtk
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Identification of Powdery Mildew of Potentilla supine

PEI Dongli' ,LIU Xiaofei’ ,CHEN Ke*
(1. Key Laboratory of Plant - microbe Interactions, Department of Life Science, Shanggiu Normal University, Shangqiu, Henan 476000;
2. Shanggqiu First Senior High School,Shanggiu, Henan 476000)

Abstract; Taking infected leaves of Potentilla supine as material, using etiological and molecular systematic identification
methods,the phylogenetic evolution relationship of powdery mildew on Potentilla supine was studied in Shangqiu, Henan
of China. The results showed that conidiophores of pathogenic fungi were cylindrical, vertical, simple and unbranched,
measuring (90 —180) pm X (10 —17) pm; conidia revealed hyaline, ellipsoid, possessing conspicuous fibrosin bodies
measuring (17—33) pumX (13—18) pm,and 4—6 conidia formed in chains; pathogenicity of inoculated leaves had no
difference with leaves in natural state,symptoms began as white mycelium partially covering upper leaf surfaces;as the
disease progressed,it spread to cover entire leaf surfaces;internal transcribed spacer (ITS) sequence of its ribosomal DNA
was amplified by PCR and sequenced to obtain the 563 bp target fragment (GenBank accession No. KR049083). Sequence
analysis by MEGA 3. 1 software revealed that ITS sequence and one sequence from Herb eupatorii , Podosphaera fusca
(GenBank accession No. JX548297) gathered together,distantly related to the ITS sequence of other four species in the
same genus. The research showed that powdery mildew pathogen of Potentilla supina in Shangqiu was Podosphaera
Sfusca.

Keywords: Potentilla supina ;powdery mildew;ITS sequences;molecular systematics identification
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