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Effect of Seven New Kinds of Pestcide Granules to Control Grubs in Greenhouse

ZHANG Guofeng, XIA Fei,SHAO Jinli
(Beijing Institute of Landscape Architecture,Beijing Key Laboratory of Ecological Function Assessment and Regulation Technology of Green
Space, Beijing 100102)

Abstract; Taking Potosia brevitarsis Lewis as material, using Carbofuran as drug control, no applying drug as blank
control,effect of 6 kinds of pesticide (Imidacloprid, Carbosulfan, Chlorantraniliprole, Diazinon, Abamectin, Biphenyl
Clothianidin) on the grubs was studied by scattering the granules on surface of soil. The results showed that Carbosulfan
(10%) had the highest readily availability, and its correction control effect was 62.5% —70.0% at the 7" day after
using, which was significantly higher than that of Carbofuran at the same period. The holding period of Diazinon(5%)
was the longest,and its correction control effect was significantly lower than that of Carbofuran at the 7* day after using,
but there was no significant difference between them at the 14" day after using. And then the correction control effect of
Diazinon(5%) was the highest in all agents at the 28" day after using. The correction control effect of Biphenyl e
Clothianidin(1%) was higher than that of Carbofuran only at 28" day after using, While the correction control effect of
Abamectin(0. 5%) ,Chlorine benzamide(0. 4%5) and Imidacloprid(2%) were all significantly lower than that of Carbofuran.
Keywords : granules ; grubs ; Carbosulfan ; Diazinon
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R E BRI S %,

1 #Rl5H*®

L1 K5tk

L1L1 FESCRE 2013 4F 8—9 A TR ZILARE
MR AT 22 A A R L R T A TR A A AT
BUERE BRI SRE.

L1.2 fHRAR Rk ZZF 4 RIS BT AR Bk
NDZKDS,; . YWZKDS, . YCZKDS, .NDZKDS,; (i T B K&
SR B YR PR SL I = A B AR ) . BM-ARE (G L
ST/ g, MR A RS EETT B EA YR AR A R4 ;
ZEHFF B (10 {2TR 1L F/ g 2= B R A= Wl 5 A PRA )
A7) s ARTE G LIERT /g IWAR A B2 B £ YB3
BT s ZREZZE AT B (16 216 1T/ g, Wi VL 48 M )5 1 3=
YL TARRARI AT . X IR A2 2550 I me A (25 %6,
HEHEREAEY TEA RN R A7) F 2K B 50k
Q0% , BrEREEYRHHE AR AR AT .,

L2 Rk

L2.1 BUEmIEEM B LEEE R PDA 3EFRAk i
HRIRS B, B 5% CHR(9]. RAALS sy B it
RSB, ERGTIES b BT BURAL K
A T0% HITERE H IR U 30 s, 3 P K T 4R IR Bk VB RS s
BA 1% EBRENA W R IR M 1 min, P FH K B K 1 vk
3~4 W, Ja KA 4 T4 418, /A PDA = NA ¥;
FREH, BT 28°CHEEKESF 3~5 d, N B H B HETE
THGAL AW U BB 22 220 1 3 ) PDA #5355 FE it 17
alifk, KAy B v I B 7 f R A R SE b, A R E
PR 55 [0 J TBCRE PR AR R 5 7 RTAE R e e R ol i —
FUEslE . RIEABURE MR PDA B35 E T
FHE AL F B A TR AR IR AT 4 8 K
kS BEEEEFMEG .

1.2.2 HHERBRFRELAERFGEE SHEEREMN
il 5 2 B FH B PR A DR B FRAR B AR B 22, B PP T 2%
BEEEERA 10 mL T A BER KW = F i EFR IR L
200 r/min %R 10 min J5RFAH . B DB AR

BB 5 HE(PDA) , SE I B 0. 2 mL (Y & W T3 55
HLRIGEIA 20 mL B H1 (4 45°C) B % 37 2, B [ )5 7F
F o AR RRAR R B ) il 2 - BE E VR 3 g, A% HE 0. 37 g,
CaCO; 2 g, 1 % EE YR 1 000 mL,pH 7. 2, ¥k
AR A EM FRIK—557E E,28CHEf 4 d
Ja R TRA 100 mL R EEK A 250 mL =AM,
180 r/min 28°CHR G357 7 ;4 CHkFAEFRAERH. &
7 1l ) v P 13 B . BMEAR 1% 3. 8.3.5.3.0.2.5.2. 0. 1. 8,
1.5 mg/L 7 MMREREE ; ZFFAFEE 3.8.3.5.3.0.2. 5,
2.0.1.8.1.5 mg/L 7 AR BERE B RS ZEAUAF A % 4. 0,
3.8.3.5.3.0.2.5.2.0.1.8 mg/L 7 MR ERE; KREH
P 4.5.4.0.3.5.3.0.2.5.2.0.1. 8 mg/L 7 MU BERLEE,
To o A BRER K MO 3T R

12.3 FENMEASEEEKORE KA A XTI
R KA REN 5 mm WITILSIT 1 N ERR
5 mm FIBEFL, FEA 200 pL A BE A B 1) 25571, Xt R
HEA 200 pL AEFRER K, B EREBEESR 3 IK,21CH;
7% 72 h J5 , REXT HRZH P 22 K0 15 % LA, I i 06 2 1D
B TR, TP BRI R IR R () =B 5/ X
HRE 42 <100,

L2.4 HEPHAE 2014 4 8—9 A FETHEHHZ
A AT R 2 b AT () 2 08, R A O R
IR” . DAk 500 S FHAE ST BR, LIS K o X iR, /NX
15 m* (5 mX3 m), BALHEER 3 WK, FEVLX HHES,
FIANTF sh B 55 45 Xt AL BRAE AR SRR SIME % . Wa 2y
HIVR A A A e 3 R AR, R 7 d BTG 1R %
SEmEHE 3 WK BJa 1 IKIEZh e 1 AR H B .
R E A HARELT T ,0 9 R R TCIRBE s 1 B L 31
SREEEFR 1/4 DUF 52 90 mBE AR AR 1/3;
3G IRBE A FREEARA 1/2;4 KRB 5B R
HRA 1/2 YL b, RER S0 =2 GZH R R X
RRED / A R FEEO B IR HEO X< 100, BIiARCR
(Y%0) = Cxf BB 175 48 50— Ab B9 1 48 B0 /> 18 9 1 15
# <100,

2 RS54
2.1 TR A SR SE BB e T
X B 22 L R R R A A SR R B AT BUR

PR B AN P ] B, & T SRR AR R 19 20 B )
SRS BSR4 BRTAMR, WA E AR LB . 2SS
2RUSSE 4 RRBUB B AR 5351 A B 6 7 8 B (Colletotrichum
gloeosprioides) ¥ & & % W (Penicillium expansum) .
BRI AR B B (Rhizopus stoloni fer) F1JK %5 %5 7 (Botrygis
cinerea)(F 1 FE 1),
2.2 HE BT TR X 4 2 5 R R ) U AR AR

L 4 A 2 SRS 00 T D R AR , AT I P X IR
I, kR IE R A AR . R 2.8 2 WA, 4 BRAEBHTE
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Table 1 Identification of putrefying fungi from grape
Btk B IRARAE TBAFHE KeEsER
Strain Cultural characteristic Morphological characteristics Identification result
— WHAERKEERR, AERELMIAERL 2 M, BAEEHBRLHMEELED, WEGHLZRE M, BRLE, S8 L, B, FIBRE

R T 225 B 7 A TR 0 BURIR A

AEREREERIE, DG &S WP E LI A
PT2 6, /554N KE QRS G, W% P 5™ 4 ROk

MO ERTE

PT-3 HWHBEROEE A% MR AR

WHEREARNEERN A CHLE, G IRE. W
22 R BB R A RIEER A

AT LS, YA 60, LT ARAR — B, BRIE il B (1 1A)

7 FRAR 0 1) 4 A T 48, TR R 1B 2, K/ 100~300 pum, A 2~4 AN
JRRBE,J5 T AL A A T TR R EAR G, B, KRB 5 AT (B 1 B

AE A 22 77 A A B T L7 F) A FE TR TOUS AR B ) X R R R 7 1
FRRE I 532 R TR S AR REBPIR I 20 7 T, 3 T3R8 5 IR
(& 10
AR RRORM A TG K, b AR /NG, Sk SR, L B A /M IR 5 A2
KE S ERT, B, K6, 3R (& 1D)

Rhizopus stoloni fer

IR H A

Colletotrichu gloeosprioides

TREEH

Penicillium expansum

RAEH

Botrygis cinerea

WA, Hi Rk PT-1(Rhizopus stoloni fer) ; B, W#k PT-2(Colletotrichum capsici) ;C, Hi#k PT-3(Penicillium expansum) ; D, Fi#k PT-4(Botrygis cinerea) ,
Note: A,Fungi strain PT-1(Rhizopus stoloni fer) ; B, Fungi strain PT-2(Colletotrichum capsici) ;C,Fungi strain PT-3( Penicillium expansum) ; D, Fungi

strain PT-4(Botrygis cinerea).

*2

Table 2

Inhibitory effect of bio-control strains on putrefying fungi form grape

Bl BREHRESEESR

Fig. 1 Morphological identification of pathogenic strains

A o T o o 2 R T T A R 3B R

A7)

W

I RIA B Colletotrichum capsici

W FhEEE

MR Rhizopus stoloni fer

WHE FAhEEE

P BE B Penicillium expansum

WiEE FAEEE

KA Botrygis cinerea

W FHEENE

Biological ~Concentration Ihibiting T . Cs0 Ihibiting T . C Ihibiting T . C Inhihitine Tosi i ECso
. iting Toxic regression iting Toxic regression iting Toxic regression iting Toxic regressin
strain  /(mg+L71) . /(mg+L™1) . /(mg+ L71) . /(mg+ L71) . /(mg+ L™1)
rate/ % equation rate/ % equation rate/ % equation rate/ % equation

3.8 52.07 12.53 29.53 41. 82
3.5 51.42 12.11 30. 40 34.29

BMATE 3.0 79.78 y=4.916 2+ 19.38 y=4.158 6— 63.82 y=4.632 1+ 34.91 y=4.818 8—
2.5 50. 22 0. 598 6x 1.38 12.98 0. 414 6x 0. 009 36. 84 0.252 3z 28.72 40. 82 0.227 1z 0.16

BM-Trichoderma
2.0 55.91 r=0. 296 0 22.91 r=0.339 8 65. 51 r=0.084 9 45. 44 r=0.341 2
1.8 51.47 20. 56 28. 64 39. 40
1.5 47.44 12. 44 24.56 39.18
4.0 21.33 20. 42
3.8 20. 02 21. 33
Snik B ~

S 3.5 17.36 y=3.975 8+ 18.89  y=3.500 2+

3.0 17. 80 0. 339 3z 1 043. 69 14.53 1.152 3z 20. 02
Paenibacillus
y 2.5 26.93 r=0.336 7 20. 36 r=0.771 6

potymyza 2.0 17.31 8.93
1.8 14. 87 13. 00
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Table 2(Continuous)

WA IRIE R Colletotrichum capsici HBMRE B Rhizopus

stoloni fer

P REHEER Penicillium expansum JR% % # Botrygis cinerea

XL bl B
L 5 . ikl EHREIESR MR FAREFR MR FAREFR | MR A REENR |
Biological ~Concentration " f X . f X o f X ECso o ; X ECso
. Inhibiting Toxic regression Inhibiting Toxic regression Inhibiting Toxic regression Inhibiting Toxic regressin
strain  /(mg+ L71) . /(mg+L71) . /(mg+ L71) . /(mg+ L71) . /(mg+ L71)
rate/ % equation rate/ % equation rate/ % equation rate/ % equation

3.8 48. 29
3.5 44, 44
3.0 45.13  y=4.827 9+

HHTH 2.5 49. 07 0. 200 3z 7.23

Bacillus
2.0 53. 04 r=0.283 9
1.8 44,13
1.5 39. 82
4.5 30. 00
4.0 27. 36
3.5 35.76 y=4.7351—

AKH 3.0 45. 04 0. 322 9= 0.16
Trichoderma
2.5 31. 44 7=0. 305 0
2.0 31.53
1.8 37.56
CK 0.0 — — — — — — — — — — — —

i

2 ERERX R BUE R S R IR R

Fig. 2
PR 4 1 A 25 BUB R B B A R TRAR BE B 3 1 4E .
BM-7K 25 % Ji¢ 4 7 I T (C. gloeosporioide) ) 3 il %
B,k 79.78%, EC, {H g 1.38, X A AL AR B 1 (R.
stoloni fer) § BH & B (P. expansum) F1 JK % % #1 (B.
cinerea Pers) [ 5653 3| g 22. 91%6.65. 51 % Fl 45. 4%,
EC, {4358 0.009.28. 72 1 0. 16, 2B BM-KEMH
TEE SRR B T ISP T 2 A U0 I A .

Inhibitory effect of biocontrol strains on putrefying fungi from grape

B (C. gloeosporioide) 4 T B 16 M , A B B AU B BUAR &
B (R. stoloni fer) 5 0 BR 1% 1 , 3 il 2 43 31y 53. 04 %6 1
45. 04% , ECoo {H 433K 7. 23 F1 0. 16, 41 il 5L SR 45 45 410
7 T A A 1) A2 25 R 288 2R AT TR, X I e JE T (C
gloeosporioide) 1Y BT B W (P. expansum) W INH] 243
H 4 26. 93707 21. 3390, ECso 4351 1 043. 69 1 20. 02,

H# 3.8 3 A 40,4 BRFE L P9 A 4k R R X T A

*x3 A MENHEZEESNEHBERENMNEER
Table 3 Inhibitory effect of 4 antagonistic actinomycetes strains on putrefying fungi from grape
P —. AR B Rhizopus stoloni fer P RE B Penicillium expansum BEHIIRIA B Colletotrichum gloeosporioide KA % Botrygis cinerea Pers

ST T8 B3 M2 R (P<C0. 05) LM B FERE B 3 ¥ R (P<<0. 05) F- M A H 5B B M2 F (P<0. 05) T MBhHy 5 B ¥ 2 H (P<0.05)

B':t:';::"l Average inhibition Significant Average inhibition Significant Average inhibition Significant Average inhibition Significant
zone width/ mm difference zone width/mm difference zone width/ mm difference zone width/mm difference
YWZKDS, 9.86 a 14. 86 a 10.93 b 14.72 a
NDZKDSy6 12. 80 a 10. 06 b 7.56 c 0. 00 c
NDZKDS3 8.73 a 0. 00 c 16.22 a 8. 54 b
YCZKDS, 0.00 b 12. 93 ab 6.02 c 4.73 c
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BARENMEAEYE R B E, 55900 HE A%
YWZKDS, X 4 #8125 208 T8 AR A 10 8E M, 10 8
FEPEYIZ=9. 86 mm, M BCREAT, B AT ISP E M %
BUHER B B Ak NDZKDS,s 41 B 16 M vk 22 30 B 7 58 B 38
KTF 7. 56 mm, ¥ JK 3 4 #L (B. cinerea Pers) LN H IH
P s BB B W bk NDZKDS, #1 YCZKDS, 1)1 18 1
B PP FE BN, RXTER A T MR A T T 1

B3 4tk EEE R E SRR ER

Fig. 3 Inhibitory effect of 4 antagonistic actinomycetes strains on putrefying fungi from grape

2.3 HBIBFRERL

R 4 AT S E E R YWZKDS, 3
Biskak gl 61.27%, SHEAEREZ 25 BE, Pl
U s BM-AR B AN ZE AT B Bh 35043 31 A 55. 89 %0 50. 71%
Bl 20 o 455 25 Rh 28 2F 06T B B A 22, B I R
30. 86 %6, PH: Xof R 24550) 132, e 52 A 55 Tk FY 3R e B 3550 51
H 68. 76 % F1 48. 65%,

N ; N .
x4 JUARZS 53 H 18) B i = RO B & R I 45 SR
Table 4 Control effect of several drugs to putrefying fungi
25 wE RIAE Wik Bii%k PR
Drug Concentration/ (mg + L™1) Incidence rate/ % Disease index Control effect/ % Average control effect/ %
6. 67 1. 67 84. 44
YWZKDS, JRB 28.74 15.52 58.43 61. 27a
19. 45 7.64 24. 52
13.37 2.43 90. 50
BM-AR%
2.0 9.41 3. 67 25. 52 55. 80 a
BM-Trichoderma
45. 00 36. 88 67.79
21.43 12. 50 48. 35
EHIT B
2.0 5.56 1. 85 80. 06 50. 71a
Bacillus
23.41 10. 77 23.72
" 18.18 9. 89 76. 45
E2 P2ty
2.5 19. 23 6.73 15. 48 30. 86ab
Paenibacillus polymyzxa
47.59 32.13 0. 64
11.21 2. 80 74. 38
s
0.5 13.03 3.57 49. 37 68. 76a
Tebuconazole
7.50 2.36 82.53
. 16. 24 4.06 83. 88
ZETE P B
1.3 11.82 4. 66 39. 47 48. 65ab
Difenoconazole
13.57 6.53 22. 60
20. 38 7.26 0
CK — 16. 82 7.17 0 —
21. 56 6. 24 0

 :[FFUR R F B 3o 225 .3 (P<<0. 05)

Note: Different letters show significant difference at 0. 05 level.
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ST BRI B 45 7 (2 199 (8 A HPAD PR RER
JERRERES BRI T 4 A EESUE R
B, R A ARE B (R. stolonifer) ¥ JEH FH&E (P.
expansum) |, JK 4 % 1 (B. cinerea Pers) Fl i # & JH &
(C. gloeosporioide) ; Fo i &t 7 5% JH. & (C. gloeosporioide)
f 5 A A 5 B FF IR 3 BR8]
HHESEMRENEAENERBERERE VKA
%, K # % 1 (B. cinerea Pers) . H KR (R. stoloni fer)
Y RH B (P. expansum) 76 H BT R KB X5 &
HIRHE,

‘5 P L PR Ko R R 4 v 15 1 970 T TR A , BM- R B8 9
PUBK BB bR Y WZKDS, 358 58 2 808 17 T 410 3V 1
BE,BM-AEXNHHBEREANRREMNERR
79. 78 % JFEHUIK L B bk YWZKDS, %t 4 ¥R BUH % B 1
B FERE $9=>9. 86 mm, BM- A 5 145 P10 ik 28 1 1 bk
YWZKDS, EA T M w1 1 s BM-KR B HIS U A T
bk YWZKDS, i H 8] B %k 55. 80 %6 #1 61. 27% , 3 5 H
EANHEKZEEZRBE X 5ENAREREL—
B, H AP B E E b YWZKDS, ) B 3505 B AT BR
TR MR ) B 280 LT AR 3 5 22 4F 288 2 HFF TR Y B 808K
16, B 30. 86 %0, BMEARS (14 B VB FIBLHI AT SR
ZREE, FEAE TR R ERRE A
G R, ELR TR T 2R 2 AT B SR T
YIARZAR A T8 L B A 1A% 8 3 A A 0 7 Ao R 25 0
SN 3o SRS B M G I B TR M R D 0 PO
PEAR. IRT0 I 1 S R AE BT A MR Y WZKDS, 78 H
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Identification and Bio-control Technology Research to Putrefying Fungi of
Grape in Eastern Helan Mountain of Ningxia

JIA Qian,GU Peiwen, QI Hexing, YUE Yanli, HE Shangcui,ZHANG Junxiang
(College of Agriculture,Ningxia University, Yinchuan, Ningxia 750021)

Abstract: Taking diseased grape fruits as test materials, pathogenic bacteria were isolated and identified, the activity
strains, which could highly inhibit pathogenic bacteria were also screened by using laboratory experiments. The results
showed that pathogenic bacteria which caused rot disease of grape were Rhizopus stoloni fera , Penicillium expansum ,
Botrygis cinerea Pers and Colletotnchum gloeosprioides ; BM-trichoderma had high antibacterial activity on four putrefying
fungi strains, moreover, the highest antibacterial rate was 79.78% and ECs, value was 1.38. BM-trichoderma and
YWZKDS, had broad-spectrum antibacterial activity,and the inhibition zone of YWZKDS, against four putrefying fungi
strains exceed to 9. 86 mm. Field experiments showed that the control effects of BM-trichoderma, YWZKDS, and positive
control drug were 55. 80% ,61. 27% and 68. 76 % ,and there were significant differences with other agents.
Keywords : grape; putrefying fungi;biocontrol strain;control effect
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