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Abstract: [Objective] Carposina niponensis Walsingham is an important pest in Chinese or-
chard and causes wide host and area damage. Artificial feeding of C. niponensis is the basis of
research and integrated control, meanwhile Beauveria bassiana is a main pathogen to overwin-
tering larvae C. niponensis and brings great difficulties to establish laboratory population. So our
objectives is to screen fungicides which have good inhibition effect to control B. bassiana in
large-scale feeding C. niponensis. [Methods] Liquid shaker shock method and plates cross
bracketing method were used to evaluate the effect of 16 common fungicides on spore germina-
tion and hyphal growth of B. bassiana. [Results] We screened 9 fungicides which had good in-
hibitory effect on B. bassiana, in which Procymidone and Zhongshengmycin were good at spore
germination inhibitory, and inhibitory rate were 97.88%=+1.53% and 93.22%+2.36% at recom-
mended concentration. While, Imazalil and Tebuconazole have obvious inhibition effect on hy-
phal growth, and inhibitory rates were 100.00%+0.00% and 98.43%+0.99%. But 5 fungicides
(Prochloraz, Propiconazole, Thiabendazole, Myclobutanil, Pyraclostrobin) had good effect on
both spore germination and hyphal growth. In addition, we evaluated mortality of C. niponensis
at different concentrations (recommend concentration, 5-fold recommend concentrations, 10-fold
recommend concentration) to investigate negative impact of 9 fungicides on C. niponensis
Walsingham, The results showed that 5 fungicides have slightly adverse impact on C. niponen-
sis. [Conclusion] Zhongshengmycin, Tebuconazole, Pyraclostrobin and Thiabendazole can be
used to control B. bassiana infection in large-scale feeding C. niponensis.

Keywords: Fungicides, Carposina niponensis Walsingham, Beauveria bassiana, Inhibitory
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Table 1 The formulation, characteristic and source of the fungicides
2t KR Y R ) I3
Formulations of fungicides Dilution Category Source
oo 5 K o } _
SO R 15600 JUIAH I R R 7]
ymexazol 30% AS
25 g/L ME TR IE A . s % - S N
Fludioxonil 25 g/L FS 1:400 0 J AT JeIERAEYIRH () A BR 2
400 g/L ﬂ%%ﬂﬁ%@?‘?ﬂ . i X Vioh NI I\
Pyrimethanil 400 /L FF 1:22000 JUREARH TEEFEHARI R A R AT
D) B ‘\E" F5355 T ks 1Ly 7 | =
3%+ G P S 11000 AR TR B A TR AT A 7]
Zhongshengmycin 3% WP
O [ A P L 51 TSR oy =
A3 BT 11600 [ FRARHRIRE A A AT A )
Tebuconazole 43% FF
75% A ARGR BE K 53Ok . S INE
Ao Ly e 1:800 )RR KEMFRUARAF
75% A WS AR . N X T 3 N AN
st 10 airh 1:600 )RR SCIEBAYIRHE (h E)A R T
25% = M AT R P 75 i - i =
. MG P 2% JHE Ik 3 VAS
A S s 1:160 0  AWWRIMEREE LA AR AR A
/0 Ji B ] T Y By N o 8
S0/ B A AR 1600 PIRPEASE  (EAibEbk ot
Procymidone 50% WP
%o fh BT . . =
100 ALETE 1400 PR ARG A LA A 7]
iram 10% FF
250 g/L Atk A ik BT i 2L 7ok _ o i AN RN
Pyraclostrobin 250 g/L EC 1:22000 TR ] 407 R e 3 A B )
40% i B K AT IR 77 EE AL I E
. 1] B3 IHE s 3 A
My clobutanil 40% WP 1:1600  WWRMEREE  JERGRAACORRZA FRA
60%ME T R 7K 3R] . A X T T V7 Sl 2 ) INT
Thiabendazole 60% WG 1:4000 7GR B PG AR A IR A PR A T
9 NS i 5% S =
2SRRI 11200 A AR AT B A
Propiconazole 25% EC
450 g/L BREERZKZLF . v A N
Prochloraz 450 g/L EW 1:2000 ) AR SRR BELE LA R A F
50% MR

1:1600  J iR E b atefb A R AR 2 A B )

Imazalil 50% EC
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Table 2 Conidial germination rate after mixed with different concentrations of fungicides

1.0x 0.2x 0.1x
i BIIRE g RTORE e BEIRE
Chemical name Cgmd}al 8" nhibition rate Cgmd}al 8" nhibition rate Cgmd}al 8" nhibition rate
mination rate (%) mination rate (%) mination rate (%)
(%) ° (%) ° (%) °

30% M 7 7K 5] 28.00+2.08b  64.39+2.65¢g 34.00+6.56b 54.62+9.37g 35.67+1.45bc  51.70+4.56ef
Hymexazol 30% AS

25 g/L W% B Bt AR AR 5] 9.67+£2.19def  87.71£2.78cde 11.00£1.15efg  86.01+1.47abed 11.3342.33fg  85.59+2.97ab

Fludioxonil 25 g/L FS
400 g/L 5 iz LT 77 26.67+2.19b  66.08+2.78¢g 25.67£2.40cd  67.36+3.06ef  37.67+2.60b  52.09+3.31f
Pyrimethanil 400 g/L FF
3% A E IR ERF]  5.33+1.86efgh 93.2242.36abcd  4.67+1.67g 94.06+2.12abc  4.67+1.20g 94.06+1.53a
Zhongshengmycin 3% WP
43% Iz IR T B v 55 12.67+2.03de  83.89+2.58de 14.00+£2.08ef  82.19+2.65bcd  17.33+0.88ef  77.95+1.12bc
Tebuconazole 43% FF
75% AR EEAK ki 22.33+4.91bc  71.59+6.25fg 23.33+1.20cd  70.32+1.53¢ 29.00+2.08bcd  63.12+2.65def
Mancozeb 75% WG
75% B F i Al ) 9.00+2.52defg 88.55+3.20bcde  9.67+2.19ef 87.71+2.78abc  14.33+3.53efg  81.77+4.49b
Chlorothalonil 75% WP
25% = IAA B ] J R 19.33+4.84c  75.41+6.16f 26.67+3.48cd  66.08+4.43¢f  27.00+£5.51cd  65.66+7.00cde
Triadimefon 25% WP
50% )85 R AT IR 1.67+1.20h 97.88+1.53a 7.00£2.52fg 91.10+£3.20abc  9.33+2.73fg 88.13+2.47ab
Procymidone 50% WP

10% 15 35 WCE 7571 15.67+2.73cd  80.07+3.47ef 26.00+4.04cd  66.93+5.14ef  29.33+4.91bcd  62.69+6.25def
Thiram 10% FF
250 g/L MEMEBAGABEFLIH  3.67+1.33fgh  95.34+1.70abc  4.33+1.86g 94.49+2.36ab  6.33£1.67¢g 91.94+2.12ab
Pyraclostrobin 250 g/L EC

40%1E B R R Y TER 6.33+1.45efgh 91.94+1.85abcd  10.67+4.33efg  86.43+5.51abcd 10.33+2.40fg  86.86+3.06ab
Myclobutanil 40% WP
60%ME I 7R K/ ECki 5.33+1.86efgh 93.22+2.36abcd  10.67+4.33efg  86.43+5.51abcd 11.33+2.33fg  85.59+2.97ab
Thiabendazole 60% WG
25% R BRI 2L ik 2.00+1.00gh  97.46+1.27ab 4.33+1.86g 94.49+2.36ab 10.00+2.65fg  87.28+3.37ab
Propiconazole 25% EC
450 g/L WRMEEAZ K FLF] 4.00£2.31fgh  94.91+2.94abc  7.00+1.00fg 91.10+1.27abc  9.33+2.03fg 88.13+2.58ab
Prochloraz 450 g/L EW

50% 3N R ZLIH 15.67+£2.73cd  80.07+3.47ef 15.67+£2.40ef  80.80+2.95bcd  19.00+4.16bef 76.71+5.10bc
Imazalil 50% EC
CK 88.67+2.33a  -- 88.67+2.33a -- 88.67+2.33a --

e RPEE A T EEbR R, R IRI AR 2257 .35 (P<0.05), TIF.

Note: The data in the figure are represented as x + . . The different letters mean significant differences (P<<0.05), the same below.
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Table 3 Inhibition of 16 kinds of Fungicides against Beauveria bassiana fungistatic

EZipileAy s |77 LIPS EC50 95% E {7 X 7] EC90
Chemical name Regression equation Correclation coefficient (R) (ng/e) 95% Confidence interval (ng/e)
30% 2 7= K Y=0.886+2.270X 0.987 64.913  54.789-75.119 493.966
Hymexazol 30% AS
25 g/L W& BB AT Y=4.688+0.474X 0.935 4.552 0.911-14.6 2301.039
Fludioxonil 25 g/L FS
400 g/L M RE k77 Y=3.069+1.103X 0.988 56.322 41.14-72.282 817.633
Pyrimethanil 400 g/L FF
3% EEE BT Y=4.167+0.785X 0.948 11.512 1.450-49.096 493.966
Zhongshengmycin 3% WP
43% XA P B V] Y=4.186+1.203X 0.994 4.749 3.518-6.210 55.200
Tebuconazole 43% FF
5% R ARG K 43 Bk Y=2.589+1.126X 0.970 138.423 43.636—323.641 1902.626
Mancozeb 75% WG
75% E FiE TRk 1=3.283+0.614X 0.959 625.773 165.132—2 205.789 76 495.380
Chlorothalonil 75% WP
25% = IRER AT R R Y=5.004+0.615X 0.987 0.985 0.558-1.621 119.487
Triadimefon 25% WP
S0%JE A AR R Y=2.679+1.014X 0.969 194.516 111.394-289.825 3571.187
Procymidone 50% WP
10%4i 35 WCETE 57 Y=3.423+1.012X 0.980 36.166 25.921-46.914 667.815
Thiram 10% FF
250 g/L NMEMEEA PRI  Y=3.713+1.979X 0.912 4.470 2.358-8.707 19.857
Pyraclostrobin 250 g/L EC
40%IE M AT B RS Y=3.145+1.290X 0.995 27.415 21.782-33.165 270.045
Myclobutanil 40% WP
60%MER RIK AT ECkiF]  Y=4.189+1.480X 0.997 3.532 2.898-4.271 25.935
Thiabendazole 60% WG
25%N AR T Y=4.872+1.107X 0.996 1.305 0.889-1.711 18.763
Propiconazole 25% EC
450 g/L WK 7K FL5 Y=4.441+3.009X 0.875 1.534 0.474-1.899 4.090
Prochloraz 450 g/L EW
50% AL Y=3.779+3.450X 0.917 2.259 1.368-2.960 5313
Imazalil 50% EC

0; FBE 10 A5MF, FPATRER | SOMRmE, MEREBEE SR AEASERIT. SRR A M SRR IR T I )R

B WED RS/ N RISET- %N 0, B, IR R A ) R R e — R o, T AR AT X

o PR . TRHEESE(2002) I BFFE R,
3 Wik TE T AR B R 7R S Y T K B JRR e R g i A
3.1 HEBAMENTER 80.4%; BRFNZF(2011)%F 2 g b IX AV I T K ME 25

B B 0L R G ST AT B AN T R A 1 E%ﬁ%ﬁﬁ,%%% FEAF A RHO BRI A
Fe, RAPHERGEN S AFEE, ARRIFHAY  EE WILHRS 10 203K KT EK
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Table 4 The growth of germination after mixed with different concentrations of fungicides
1.0x 0.2% 0.1x
=il WAERE R WZERE  WER RZERE R
Chemical name Mycelial growth Inhibition rate Mycelial growth Inhibition rate Mycelial Inhibition rate
(mm) (%) (mm) (%) growth (mm) (%)

30% M R 7K 1.03+1.03h 98.71x1.29a  11.04+1.70f 71.15+£3.09de  40.39+2.78¢c  49.51+3.47f
Hymexazol 30% AS
25 g/L W& i i A AR 711 42.03+0.84b 49.74+£1.01g  40.47+0.46b 47.78+2.53fg  45.22+0.68c 45.92+0.81fg
Fludioxonil 25 g/L FS
400 g/L MR i BT 771 22.17+0.67¢ 73.494+0.80cd  32.72+1.00¢c 46.56+3.17¢  53.96+1.63b  35.47+1.95¢g
Pyrimethanil 400 g/L FF
3% AR EE A B IER R 32.13£3.17d 61.57+3.80ef  33.31+4.96¢ 59.1442.82ef  44.11%1.75¢ 47.25+2.09f
Zhongshengmycin 3% WP
43% I3 A T B T 511 1.31+0.82h 98.43+0.99a 4.27+1.64¢g 92.19+0.61ab  8.68+1.48f 89.55+1.78ab
Tebuconazole 43% FF
T5%C AR EE K Ay EckiF 15.91£2.56f 80.84+3.08bc  22.53+4.09de 71.74+9.44de  31.98+2.21d  61.48+2.67de
Mancozeb 75% WG
75% H FE ol iR 7 37.26+0.95¢ 55.11x1.15fg  42.38+0.74b 44.86+0.79g  45.96+0.63c  44.63+0.76fg
Chlorothalonil 75% WP
25% — WA AT SRR 51 7.31£0.72¢ 91.19+0.86ab  9.82+1.86f 83.88+£1.94bc  17.28+1.38¢ 79.18+1.67bc
Triadimefon 25% WP
50% 85 B A A IR 25.73+0.72¢ 67.60+£0.90de  27.11£1.19d 52.39+£2.17fg  41.69+3.72¢ 47.49+4.69f
Procymidone 50% WP
10% 45 25 AE T F| 17.32+1.16f 78.19£1.47cd 19.86+0.44¢ 65.11£1.10de  41.38+3.48c  47.88+4.38f
Thiram 10% FF
250 g/L MH I ik T iR L v 7.26+0.87¢g 90.86+1.10ab  10.69+1.77f 78.01+£0.78cd  18.23+1.68¢ 77.04+2.11¢
Pyraclostrobin 250 g/L EC
40% 15 R TR ) 7.05+0.45g 88.99+0.70ab  13.27+0.67f 65.36+1.05de  31.37+1.27d  50.96+1.99¢f
Myclobutanil 40% WP
60%ME IF R 7K 4Bk 7 0.00+0.00h 100.00+0.00a 0.00+0.00g 100.00+0.00a 8.3742.49f 86.92+3.90bc
Thiabendazole 60% WG
25% A R 0.00+0.00h 100.00-£0.00a 0.00+0.00g 100.00-£0.00a 0.00+£0.00g  100.00+0.00a
Propiconazole 25% EC
450 g/L WKL 7K FL 75 0.00+0.00h 100.00+0.00a 0.00+0.00g 100.00+0.00a 0.00+£0.00g  100.00+0.00a
Prochloraz 450 g/L EW
S50%MEF MR FLIH 0.00+0.00h 100.00-£0.00a 0.00+0.00g 100.00-£0.00a 0.00+0.00g  100.00+0.00a
Imazalil 50% EC
CK 63.79+2.35a - 63.79+2.35a - 63.79+2.35a  ----

R 2 2y IR R AR DL A SR R,
KR B ARV R O FUER, 27 2R R T
60%Lh 11, X HRF T ] [ SRFNHE Y 114 Tk
e ARy, oHs o S A MR A E L A RAR Y
PRIXE o PRI, 20 R X P A R e 8O S R R Y

AR AR Z AL
32 RERSKELTMBERMGE

HISCIR A RKT, A [ 3% TR 790 A AN [R] e B X
B R A R RCRAN R, A 285500 46 i 410
TR, A BEXF TR 22 A (AR W, BRIt
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Table 5 The virulence of different fungicides to the peach fruit moth

e lAs SET=3R Mortality (%)
Chemical name 1.0x 0.2x 0.1x
3% A= 1 2 AR Zhongshengmycin 3% WP 4.44+4 44 ab 2224222b 0.00+0.00 ¢
43% IR 775 Tebuconazole 43% FF 2224222 b 0.00+0.00 ¢ 0.00+0.00 ¢
50%JEE AR ER ] Procymidone 50% WP 2224222 b 4.44+2.22 ab 4.44+2.22 ab
250 g/L MM P R FL I Pyraclostrobin 250 g/L EC 2.2242.22b 0.00+0.00 ¢ 0.00+0.00 ¢
40% i M RTYE A 77 Myclobutanil 40% WP 5.56+5.56 ab 2.78+2.78 b 2.78+2.78 b
60%E B 74 7K 430k 77 Thiabendazole 60% WG 0.00+0.00 ¢ 0.00-£0.00 ¢ 0.00+0.00 ¢
25%AFREF 7l Propiconazole 25% EC 8.89+2.22 ab 8.89+2.22 ab 2.22+222b
450 g/L BRELE K FL57] Prochloraz 450 g/L EW 8.89+5.88 ab 8.89+4.44 ab 8.89+2.22 ab
50%M A FLIH Imazalil 50% EC 8.89+£2.22 ab 4.44+2.22 ab 4.44+2.22 ab
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