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Abstract: Taking insects of navel orange orchard as investigation objects, sticky cards of ten different trap colors including

purple, gray, pink, blue, cyan, green, yellow, red, white and black were used in navel orange orchard to capture insects

between December 2014 and November 2015. The composition of insect communities in navel orange orchard and the

phototaxis of insects were studied. The results indicated that sticky cards of 10 different trap colors catched insects of 10

orders,48 families and 54 species. The largest number of trapped insects was Diptera, reached 94.81% of total insect

number. Different trap colors showed different capturing effects on different insects. Yellow was the best color to trap

insects,then was cyan and green,i. e. sticky cards with the wave lengths from 450 to 597 nm had best capturing efficacy.

White flies preferred yellow color,while fruit flies liked blue and green. There were obvious differences in the number of

captured insects in different months. This study could provide some guidances for the monitoring and control of pests

using sticky color cards.

Keywords : different colors;sticky card;navel orange;trapping effect;temporal rhythm
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L2.1 “FHRMIFRE K ERHR 5 mm 555
WEERE T FI2 HYHCE T PDA Pk b355% 18 h J5, 7€
PR 3.5 mm AbJ5CE B AR T EREDE, H 2 D EPHE
MR 25 B, DUAS 52 P A2 B B A AL 3 X R, 3 SR IR
28 °C, B 3RESR,3 d J5 M4 B 55
PERG ARSI B AT T AU B T A AL 9 2%
RS B R, AR T X PR B T FI2 f
(V)= Chf R 42 — X Irk 5 FR MU B 42 /5 iR
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FeRETE 10 cm X 10 cm fY 2R H 577 B 1
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7% 3 d, ARG HXHK U RGTE 4 CltE
30 min PRI T H=4 . LA 50 XM BE Ak WG 800
REW AR 25 % B, LU AL B R 25 [ 0 BRI 1 3 IR EE
B, BEL 30 . ZEEFMER 1 an bR LZETF
2~3 cm bR 1X10" 4 » mL ' ARBEBFEFR
3 mL;6 d J5 76 BB AR AR b B FhBR AU B ol , Ak
Flt 1X10* 4> « mL ™" {IEshF T2 3 mL; 25570 % JEFN
ZSHXREFEY R 3 mL, EFHBEER 2.3.30 d
Ja oA VR 2 BRACRE R R B 18 80 A T B -0 K,
T ;1 B AUE 1~2 it F BB sk Rk 3 9,50 % LA
TR FZEE, R 1~2 52522 BAR A A
48:5 HL,50 %L ER I B E AR AT ER
MU R EAEMR 7 K0t 2 2EE ZEEIAE AR, 46
B SBEUR MG ;9 S, BRSNS . R1E
TR =2 (B FIR AR B A XT B / R A R B <
9) X 100; B ERR (Y0) = it B 1% 8 8 — A B B Ab B
SRR TEE0 / XF R B P %k < 100,

1L.2.3 AZEW T10 MHEMBHGAS AEE T10 FEE
REER TR H & B PDA FREFTINAEHE
T10,3% [F] PDA 3537 F—ig 5B G R 28 1 2 50 L
1BA,HH7E 25 CARAEHESE 3 d F 8 L TR RS T4
YRER¥ESE 7 d BUH TR R, DL B ERESIAE T A AT
AT, FEMFEER 1K1 - g HERR 962
Ph b4 CokFHR A& . KREW T10 /) H B
SR 50 M 15 B A VD)1 48 B A0 DX P )1 48 Rl Bk 2 B i 5
FH , 12256l s 2B , 2014 4F 5Bk Z bR AL, AR
WP B kA BT A RE/INX N 1 AR A KR LR
—3, BEARER T10 4B .50 /G HED M WG & 245 %}
BRIz Gx R, A 4 RER, BEL 36 m*, 34t 12
AN FRBEDLIX A HEF1 52015 4F 4 A 26 H BB RE
MG, Ph 107 A « mL R T10 B4 HF B
% 200 mL, A 50 %6 K BEES Mk WG 800 3% ¥k ¥ %5 200 mL
St BRI FUNMBUL B s X AR, 2015426 A 17 H
T A/ N BRRUEE R B & A I Bm B e 5. R
A2 W e 25 50 56 v ) (—) PV, /N X FEHLIE A 5 4
LB 5B, IC SRR B SE KB B (B 2 A R
B BT GRIERER KD .0 K, B TTHAE; 1
b EFAL CRBERBE; 3 HL M R A RERE;S
P, EEIBEBIEDE; 7 . B2 M SR ERE
BE, H HEB R AHIE ;9 K, EARMEFE .

L2.4 ARBEH TI0 XBRBEERR LT -8 Em K
55 1 1% BB E RS T B AR XD )1 48 AR M Ak 2 B 3 6 3
L TR RIS /N X ) 3T 7 AR 35 R SF — 3. B
BAREMG, L 10" A4 » mL KRB T10 W44 HF
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RIFMESS 200 mL, L) 50 M BERS K WG 800 4% ¥k M
% 200 mL Xt FRZG I AU AL 3 o 25 1 % R, 4 4 3
A RER,BEE 18 o’ , I3t 12 AN/NX, RN X 4 HE
F, 2014 4F 10 A 16 H7ELIHUS B, B/NX BEHLEUE 15
PR ETRLAUIRL H AR 10 d 5~ &, I Bk
LARTRE,
L3 HdEsthr

FIF SAS 9. 2 Gt xRS E AR T T
2 BREHW
2.1 BEEHER

fH 2 1 AT AT, 30 A 2 BA MR X BRAURE B B I 7 B 5K
ORI, A B s bk 1) 22 52 B 8 5 B T25(T. hamatum) ' T21
(T. hamatum) T3 (T. afroharzianum) X B EE H 15
BIBCR AN B AL, HA 27 BRI X T U B B A
— SE RIS, I R IE 37. 9896 ~T78. 47 % 5 I il R

*1 FAEABENHMEBSEFNERYR

Table 1 Inhibitory effect of different Trichoderma spp. isolates on

mycelia growth of P. capsici

WRSS A B bR A AR R B
No. Name of isolates Average radius/cm Inhibitory rate/ %
T30 T. asperelloides 0. 83k 78. 47
T33 T. asperelloides 0. 905k 76. 74
T32 T. asperelloides 1. 07ijk 72.44
T28 T. longibrachiatum 1. 10ijk 71.58
T26 T. citrinoviride 1. 13hjj 70. 71
T7 T. virens 1. 20ghij 68. 99
T9 T. hamatum 1. 20ghij 68. 99
T23 T. hamatum 1. 27ghi 67.27
Ti2 T. hamatum 1. 27ghi 67.27
T29 T. longibrachiatum 1. 27ghi 67.27
T34 T. asperelloides 1. 28ghi 67.05
T10 T. hamatum 1. 30ghi 66. 41
T2 T. virens 1. 33fghi 65.55
T27 T. longibrachiatum 1. 33fghi 65.76
T19 T. hamatum 1. 33fghi 65. 55
T31 T. asperelloides 1. 43fgh 62. 96
T13 T. hamatum 1. 43fgh 62.96
T8 T. hamatum 1. 43fgh 62. 96
T1 T. hamatum 1. 43fgh 62. 96
T16 T. hamatum 1. 474g 62. 10
T4 T. hamatum 1. 50efg 61.24
T6 T. virens 1. 63def 57.80
T14 T. hamatum 1.77de 54. 35
T18 T. hamatum 1. 87cd 51.77
T5 T. hamatum 2.07c 46. 60
T22 T. hamatum 2.37b 38.85
T24 T. hamatum 2.40b 37.98
T3 T. afroharzianum 3. 70a 4.39
T21 T. hamatum 3. 80a 1.81
T25 T. hamatum 3.87a 0. 09
CK 3.87a —

RPN EHEE RE/NE FRERR P<0.05 KEFREE. TR,
Note: Different lowercase letters in the same column indicate significant difference at

0. 05 level. The same below.

FE 60. 000 LA EHITEARA 21 B, i B AR S B 7050, 1
# T T. afroharzianum M EE 5 FIARE, FHX
5 PR BT A B B B T W A B8 T
2.2 AKREWHRZEZREMAEDEM

MR 2 WA, B A BRAORE B 30 d JF, T10(T.
hamatum) F1 T26 (T. citrinoviride) BB R R B EE T
HEATER, KT 60.00% , H w4 By B Rk 1 B SR
TE 45% LR, T5(T. hamatum) JT(T. hamatum) F1 T18
(T. hamatum) REFEXTIHAURE RS To B /6 F » B 23 42 i
BRASUREN R 4 & AR, LT TR R X 247 39) 475 Bk 1 Wbk XoF B
e 24 B B AR AE FH 5 Bl VR 25 B[] 385, AR [) A 65 7
TR 2% TR 351 5 I U A X SRR i P9 B 42 205 SR R IR 5 42
BRBEE R 30 d J5 M Bk R ik i) B 3 R B B S T
AREREIIBTEBCR . FARE T10 Hl T26 #4013 4>
A 66. 41 % F1 70. 7156 , M\ Bl #58 ROR B A A BE R
AR A 5B RSR AR AE PR A AE B OR R — 3,
PL T10 BB 8CR et , W 2 4% T10 Ak i A T H )
R,

*2 AEARBEKRKIBHIEHR

Table 2 Protective effect of different Tr-ichoderma spp. isolates

against Phytophthora capsici %
Ab3 R K%L Days of inoculating/d
Treatment 2 3 30
50 % M MRSk WG
50% dimethomorph WG 100. 00 100. 00 83. 33a
T10 100. 00 99. 38 71. 60b
T26 100. 00 96. 91 62. 35¢
T12 100. 00 98.15 43. 83d
T19 100. 00 69. 14 40. 12de
T14 100. 00 90. 12 40. 12e
T7 100. 00 91. 36 38. 8%
T31 100. 00 87.04 38. 89%¢
T1 100. 00 75.93 34. 571
T32 87.10 61. 11 33.33f
T8 100. 00 86. 42 30. 25g
T25 100. 00 86. 42 29. 01gh
T6 100. 00 80. 25 27. 78gh
T23 93. 55 74.07 25. 93hi
T29 92.74 88. 89 23. 46ij
T4 100. 00 98.15 24. 69ijk
T21 100. 00 74.07 22. 22jk
T16 100. 00 78. 40 21. 60k
T24 100. 00 40. 74 17. 901
T2 100. 00 60. 49 17. 901
T28 100. 00 55.56 16. 671
T30 86. 29 50. 00 16. 671
T34 62. 90 36. 42 16. 051
T27 95.97 77.16 12. 35m
T33 37.90 37.04 6. 79n
T5 —27.87 —45. 24 0. 000
T9 —14.52 0. 00 0. 000
T18 —23.39 0. 00 0. 000

2.3 ARBEHE T10 XFBfHUZE SR Y H 8] Bk
i 3 AT, AR T10 XTBMUEER A BT i B 5
R BVARUCR T34 68. 02% , 5 %7 BB 24 77 475 15k MG b oHE L
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Table 3 Control effect of T10 against pepper Phytophthora
blight in the field experiment

it Joi I 4 B2
Treatment Disease index Control effect/ %
T10 2.92 68. 02a
50 Y M BERS Ik WG 50% dimethomorph WG 3.15 65. 50a
CK 9.13
ERARE.

2.4 ARFEHE T10 XM M a1 7™ 1

4 W, 52 G BAE . KRB T10 AbH Ay
o AR Y 7= B S B, 3 7= R A B 14, 30%,

x4 AEHE TI0 HTFHEB~EH N

Table 4 Effect of T10 isolate on promoting the production of
dried chilli of single plant

hb ¥ P-4 B R R =g
Treatment Yield per plant/kg Increased production rate/ %
T10 0. 063 3a 14. 30
50 Y M BES Ik WG
0. 058 7ab 6. 00
50% dimethomorph WG
CK 0. 055 4b
A ‘
3 iFig

R (Trichoderma spp.) fF 7E F 1 8. R 4F,
B HEEEMFZHEY R, RIWE TR &SNS
BHEBEN TEFESKZGRRES", REFRERR
JURR S8 K5 2 A A B R 01 I LR RS R AR B 7
of BRARE B T A B 5 4 FH B A8 O Ak 7= L I $R 4L 4R 5.
B AR a4k 3 ) F B £ 10 2 W Ik K8 (T harzianum) ,
{EHEGE I 2012 4R AR B AE =B A 100 1,0 A A4
YIARZG 1) 0. 20 %% , PN I % 30308 428 6 A 7E B IR MURE I
Bl 45 7 T ARGE ) 6 FRARBFE NI B T8 2 kA
R SCHRTE A B, DL B BRSO R A W B R K
2,

T5(T. hamatum) JT18(T. hamatum) F1 TO(T. hamatum)
TEHR b B I 343 ) H 46. 60%6.,51. 77 %5 F1 68.99%,
ULHAST B 22 — E M HIFE R (H R 2R R, X 3
FREEARAS B B BURE s A RCR » BT L 28 5 R %
i P, R X 3 MR A AR T R E R4 S
PR R W EAEMSE; T21 5 T25 N AFARETIHER
(1. 8161 0. 09%6) , (HFE AL AR 5 H 2 B HH — &2 B B
VEFR 881 3 d JE B 1G4 B3k 74. 07 %1 86. 42% (&
2) o PEILHEM X 2 A A B A AR 7E AR B AS EL 910 1 B A
P25 B A A 22 AR L (B L A 6 B L 7 O o B 2
BHEBEER . W QAR ARSI S 2 B
RIGLE A A RERF R AR B PR AR B 58 A0 Bl #3008, 2R
Ja45& K HIREA B EA 7 & AR FH AT S .

R R EPRATE (T. hamatum) , T10 ELAG 55 41 Bl 4
BR L T5 RS PRI AREFRB Y A A K2
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PRI B s B AR 5 33 7 B[] BT o 1140 A [ R A ) A Bl R 22
B ., 3 P BB 5 HA B R R R S A R

FFRRBEFRL 1, 50 VoM BERD I WG i B #2380 R B
EWRETAREE BT EROR 3 -5 975 BE D ko2 59 i i %
— M NIRRT X BRABURE 25 A LR AR 6. (B Bk
Nk ) el P >R T 3R TS Y RN 25 M A 7 A AR ) R
HH A S W 9% B Dk AF 7R B B KU 5
U AR RN A R RS T — MR B T R L
975 TR N Wk PR 2 AR 1, L2 A5 B0CH 680, HIZ R AR EA K
AR, P, 76 2K TR 50 ) BRACRE & TR DL 2 1
JRUBS N R £ o 7R R A 0 B 06 2 4 ol SRR 8E 8 T ) —
TRRTRESL IR MG . 1% B 58 R P B 45 BRAURE 5 A A8 SR A
i) T10 347 H I B 3800 & , 45 SR R, REE T10 A
BT R SRR, AT 3K 68. 0296, 5 X6F HA 25 751 475 B 1 ok AR
L FERE T 525 H T BB L L B 3 A i BR A
LT & WAE, X 5B /AR & AR E1E 2
ARAE2 i Xt HR 24 50 0 BBk N ik 5 & | o BROC B 2
=5,

PPR AR B4 AR R B =
PRI R I AT A BT RUR (B3 R A B IR B
FIARGE . B9 R BRI FH 44 R AR 3 FT LA 3% R B TR R
WUBERE 1 f 3 , [ st R F P ) R 38 fim s m ™ & B K
8 T 4R A BEAE o BB A B T AR Y A & . S T
TEFFI FHEA 2 Fh 5 UL A9 AR 85 T AR AE Do 48 B il 551
RALT HEARYE . AT BF KB T10 BB WK AR
HVE =05 17, BRI R R F T MU 55 B 1R 16 T B i
— B RAW 5T B 25 1 45 SR B, 2 B AR AE o 26 Bl il
FIRTREIRI B LA B AR VR A . X LB s 45 SR R
BIEPR AR B MR (T, hamatum) B % T10 2— AN ELEN .
AR A B B
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Control Effect of Different Tiichoderma spp. Isolates on Phytophthora capsici

XI Yadong"?* ,CHEN Guohua' , XIE Bingyan' ,PENG Huaxian®*
(1. Institute of Vegetables and Flowers, Chinese Academy of Agricultural Sciences, Beijing 100081; 2. Institute of Plant Protection, Sichuan
Academy of Agricultural Sciences, Chengdu, Sichuan 6100663 3. Key Laboratory of Integrated Pest Management on Crops in Southwest,
Ministry of Agriculture,Chengdu,Sichuan 610066)

Abstract; Taking 30 Trichoderma spp. isolates classified to 6 species (Trichoderma hamatum,T. virens, T. citrinoviride,
T. longibrachiatum, T. a froharzianum and T. asperelloides) as materials,the biocontrol effect of different Trichoderma
spp. isolates were studied by the antagonistic tests in vitro ,inoculation tests under greenhouse and in field. The results
showed that the Trichoderma spp. was an effective biological control effect for P. capsici. and the difference were
significant (P<<0. 05) among different isolates. The Trichoderma spp. isolates number accounted for 70% for antagonistic
efficacy above 60. 00% in the mycelium of P. capsici in vitro antagonistic tests. Efficacy of T10 isolate against P. capsici
reached 71. 60% under greenhouse conditions when spraying spore suspension over P. capsici prior to inoculation of the
pathogen. The biocontrol effect of isolates T10 against P. capsici was 68.02% and had not significant difference with
dimethomorph at the 0. 05 level in field. The results also showed that the T10 promoted dried chilli yield significantly,
which was higher than dimethomorph treatment.
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