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Comparison of trapping efficacy of various colours for insects in tea gardens
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Abstract; In order to evaluate the potential of sticky coloured plates for monitoring and trapping insect pests and araneids in
tea gardens, 10 types of sticky coloured plates were field tested in both organic (in Shaoxing) and non-polluted (in
Hangzhou) tea gardens in October 2008 when most of insects were abundant and active. And each colour repeated 10
times. The results showed that; (1) the numbers of orders, families and species trapped in Shaoxing tea garden were
approximatively same as those in Hangzhou tea garden, with only a few of araneids. Over a 24 h period, 10200 individuals
of insects and araneids of 53 families belonging to 9 orders were trapped in the organic tea garden in Shaoxing, on the ten
types of sticky coloured plates. 21526 individual of insects and araneids of 63 families belonging to 10 orders were trapped
in the non-polluted tea garden in Hangzhou over a 72 h trapping period. (2) The Homoptera was the most dominant group.

On the pure white plates in the Shaoxing, the numbers of Homopteran species and individuals accounted for 15.2% and
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34.1% of the total trapped species and individuals, respectively. Numbers of Homopteran species trapped on other 9
coloured plates were 21. 2% — 31. 0% of their corresponding total numbers of species trapped, whereas the numbers of
Homopteran individuals trapped accounted for 45. 8% — 75. 4% of their total trapped individuals. In non-polluted tea
garden in Hangzhou, the numbers of Homopteran species trapped by pure white, sea blue and sky blue plates were < 20%
of their corresponding total number of species trapped; the numbers of Homopteran individuals were less than 51% of their
totals. The numbers of Homopteran species trapped by other 7 types of coloured plates were more than 22.7% , in which
Homopteran individuals trapped by apple green and ink green plates accounted for 48. 6% and 49. 8% of their
corresponding totals, while the Homopteran numbers of individuals trapped by peach red, jasmine yellow, stone yellow,
bud green and orange sticky plates were 55.5% — 78. 1% of their total catches. In the Shaoxing tea garden, the total
numbers of whiteflies, tea green leafhoppers and ricaniids on the jasmine yellow and bud green plates accounted for 67.7%
and 50.1% of their total individuals trapped, respectively; in the Hangzhou tea garden, they were 70.7% and 59.2% ,
respectively. (3) Most of the trapped insects were pests. The pest to natural enemy ratio of individual numbers was 1.93 in
organic tea garden in Shaoxing, and was 2.23 in the non-polluted tea garden in Hangzhou. (4) The numbers of species and
individuals trapped on the different sticky coloured plates were significant different. Jasmine yellow and bud green plates
trapped the highest numbers of species and individuals with a very low index of biodiversity H', especially for leathoppers,
whiteflies, ricaniids and other Homopteran insects. Stone yellow and orange traps also showed high numbers of species and
individuals (with low H') , the Homopteran insects in particular. Pure white plates captured decent numbers of species and
individuals; however, its H' was the highest, indicating relatively even number of individuals among the trapped species.
The numbers of species and individuals captured on apple green, peach red, ink green or sea blue plates were low compared
to the above mentioned coloured plates ( with low H'), while sky blue was the least attractive colour. (5) Tachinidae
preferred the blue over the other colours, while mymarids, braconid wasps and Chalcidoidea preferred the bud green. It is
suggested that the jasmine yellow and bud green sticky plates, combined with pheromones, can be used to monitor and

control the leathopper and the whitefly in tea gardens.

Key Words: sticky coloured plates; jasmine yellow; bud green; trapping; Homopteran insects; tea green leafhopper;

whitefly ; natural enemy
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AR 25 /NG W Jacobiasca formosana Paoli 175 %5 458 5 , B €0 %G AR X 2 3| ¥y B\ Aleurocanthus spiniferus
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Table 1 Lighteness and chroma of ten types of coloured plates

e el e e st
Color type Lighteness Chroma coordinate® Chroma coordinate®
4fi ] Pure white 91.67 -4.39 4.95
BELL Peach red 46.90 58.76 -11.19
4k Ink green 48.24 -33.30 3.85
S4% Apple green 70.94 -37.54 24.78
5 Sea blue 56.21 -20.62 -32.43
K1 Sky blue 35.82 22.30 -55.00
FEEH Jasmine yellow 86.30 -11.89 81.14
2f4% Bud green 74.54 -47.97 56.81
+ 3 Stone yellow 79.16 -0.27 68.39
1% ¥ Orange 58.69 35.00 58.84
Bia, “+7 FRLWE, “ - "FRGHD; BAED, “+7"FRERD, - "E£ R HEHRSI Astoa, “ +” shows red ingredient, and “ - ”
shows green ingredient; As for b, “ +” shows yellow ingredient, while “ - ” shows blue ingredient
1.2 {57k

3 R AT, ZE AR _E IS WA To 6 0K B BB, W _E BRE 4R, A5 T (6 A B ARl S PR 4R AR EE T/
PFE L MRS F A AR, A4 EEAS R . 2008 4F 10 A 9 H 14:00 ~ 16:00 B XA F0L A BRA A
WA HLEE , 250 SR S ST , AR 25a, 755 85 ~ 90 cm, WIE 78 105 ~ 110 em  fTHE 1.5 m, ZEFfb2ERZY,
HE B RT PIER A H, 10 FEaE4A 10 3, (B 6 m xTm, FATBRERILE ,24h Z )5, WA AR
WA T BRI R SRR, a2 e 2 H BUIRR , GE iR A%, 10 H 9 H 14:00 ~ 16:00 AT
Hb Xy B AL B2 BEAS RIS B O A T A, RIE AT, 72h Z SR A2 . AW AN I 43, Wi 30a, 1
7 85 ~90 cm, WHEFE 105 ~ 110 em f7HH 1.5 m, HAEBEMIAHER AR L YR AT PIRAR 254 5
1.3 SGitart
1.3.1 | 10 Fe e R SR A ZR i B Rk SR /9 B B, ELER 10 Fh i 22 18] 28 24 AT 5
Z ISR B AP R MR R 2 5 B
1.3.2  FEEVERIRA R B4 i KA P R R, AT 10 Fh A 2 ()75 3 R R BN 22 57 B
E 2
1.3.3 BEAMHREHEAR
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R AR AR B B BAREUNT & B P SRR 20% BL54 Y [R33 B B BMABUNT & B R
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AMREG % B FEREEERU 55.5% ~T78.1% (£ 3) .
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I SRR WA 53 o5 PR AT B MAREUR 67.7% F150. 1% s 2R b, REBE G IIX LR F B
BRI b —F A AR 70.7% F159.2% o
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FARHIRhRBR BEH N T -

TEHUN BN FRE P, BB WAL, JRH 2 —RiFERME EE R T 48h, MM IEAFEREF,F
FEMABCR IR . XERE RA YUK, SRR ES A fi B AR MABER 2, F AR
LR SR/ s BT O 2R B A 4 B SR AR AR B AE XA /0, T 41 AR EER K
2.2 10 Fh e A AR B R BORA AU 2= 57

B EREA 10 B, X 10 Fh@BRTEHH R LA A Z 8] 1 22 7A4E T 22 2047, FE2E4T Duncan’ s 3%
PR, 10 FhEMREIKZER BE , RRAGIE I ERE, KRB (K 4).

2.3 10 AP MR 1 22 5 B IR R e g B VR VR 45 B 2
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F4 10 HERFHOBHENNMMGHER
Table 4 Difference in species number and individual number of insects and araneids trapped by ten types of sticky colored plates

. %’}‘éﬁm%@ . BN TE25 E 25 Bl Non-pollution tea garden in Hangzhou

% Color Organic tea garden in Shaoxing

FRIFPEL = prsE PR = bR FERPEL = R BRSNS S E P

Mean of SN + SE Mean of IN + SE Mean of SN + SE Mean of IN + SE
4l | Pure white 14.0+2.9b 64.3+42.5 ¢ 16.3 £2.4 bed 99.4+£55.7d
k4L Peach red 13.1+2.8 be 48.0£15.8 ef 13.0+2.4 ¢ 81.5+12.0d
4% Emerald green 11.2+£2.2 cd 42.1+£11.8 ef 13.0+2.5 ¢ 84.2+21.6d
4, Apple green 14.4+1.7b 66.3+14.0 ¢ 14.7 £2.1 cde 120.4 +16.6 d
¥ Sea blue 11.5+2.0 cd 27.0+7.7f 14.3 £2.4 de 67.2+9.34d
K% Sky blue 10.3+1.84d 25.2+6.3 f 12.2+2.4 ¢ 63.0+10.0d
FIEEH Jasmine yellow 18.1+2.8 a 290.0+33.4 a 19.7 3.5 a 621.5+113.0 a
2f4% Bud green 14.4+2.6 b 202.1+46.7 b 18.3 £4.0 ab 398.4+87.4 b
+ % Stone yellow 14.7+1.8 b 160.1 +£33.9 ¢ 17.5 £3.5 ab 372.2+75.1b
1% # Orange 13.3+2.1 be 94.9 +33.9d 17.0 £2.0 be 244.8 +93.0 ¢

FHRENEE NG EE R B # ME%L  Each of numerical values in the table is for mean of species numbers or individual
numbers trapped on every type of sticky colored plate; [f]—% i A R FRAUBUE Z A )22 35 B E K, n=10 Difference in numerical values
with different letters reaches the level of P < 0.05; SN: F1%{ Species number; IN:{MA&%{( Individual number; F[s] The same below

£5 10 ERFHNERBEEEHAST
Table 5 Analysis on structure of insect communities trapped on ten types of coloured plates

BV BN T FE 2
%ifs, Colour Organic tea garden in Shaoxing Non-pollution tea garden in Hangzhou
g SN AN SRR ECH g SN AMAERIN ZHEMERERCH

FEEH Jasmine yellow 53 2900 2.171 57 6215 1.966
%4 Bud green 44 2021 2.052 57 3984 2.199
+# Stone yellow 43 1601 2.283 53 3722 1.982
}4# Orange 37 949 2.375 48 2448 2.106
4l [ Pure white 46 643 3.176 51 994 2.957
B4 Peach red 40 480 2.772 44 815 2.283
M4 Emerald green 29 01 2.523 37 842 2.320
414 Apple green 44 663 2.767 45 1204 2.362
Witk Sea blue 37 270 2.857 49 672 2.532
Kk Sky blue 33 252 2.789 46 630 2.266

H': ZFEEFEEL index of biodiversity

55 3 PSR A 6, AR B AP EORAMAEUE T (H SRR BUR K, HiE R 2R B B AR5
BHE,

55 4 PR Ak o R IR FAL AN KEDL, B R MEMXEARMmN TR EAMENE,S fie
FoXt R B RO ERSS T B0, R MR M AREO SRS B /D o
2.4 10 FrERTER M E 2MASH B2 T REMASL

FREABIRN E RMEBE B R FREANEEE ., EFXNESE, L Bl R KB H . X
T ERER A B ISR B AR 3K 1 B0 )2 270,145,324 ,2061 ,150,222,236,1230,1100 F1
649 , 15 639 ; KELMABU R 15295253781 .75 .131 342 337 889 255(F 6) ,F1 331 ; EM BB E R
R 1,93 £, MR AFE R SRBEMBEZERREBEZEKE . UNEAEFRES,X 10 FaimEm
FHRBETER 1425, RECUMABCE91H 640, F BE R REHER 2.23 5(R 7) , MERPAZRBWR
BBEKF, Kk EKTVHREE AT ERFRET R,

http ://www. ecologica. cn
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F6 FHXMBANFES 10 HERFHOFTHAMRBR iR R EFH
Table 6 Individual number of pests and natural enemies and neutral insects trapped by ten types of sticky coloured plates in organic tea gardens

in Shaoxing

SUH Ttem BLL Peach red ¥ Sea blue R4k Apple green  FHEEH Jasmine yellow K1k Sky blue
M EGE M BESaE M BAaR M Ba%R M HIrER
ZE 1}t Pest 270 56.25% 145 53.70% 324 48.87% 2061 71.07% 150 59.52%
R Natural enemy 152 31.67% 95 35.19% 253 38.16% 781 26.93% 75 29.76%
i B i, Neutral insect 58 12.08% 30 11.11% 86 12.97% 58 2.00% 27 10.71%
E i/ REE P/E 1.78 1.53 1.28 2.64 2.00
B HR /Ng -1t Leafhopper 96 20.00% 79 29.26% 88 13.27% 465 16.03% 68 26.98%
3 E Whitefly 112 23.33% 20 7.41% 22 3.32% 1167 40.24% 22 8.73%
B H lem A4k Emerald green 4[] Pure white + % Stone yellow 2f 4% Bud green F5# Orange
M BEAE A BEAE 4B BaX M AR MK EEES
ZE 1}t Pest 222 52.73% 236 36.70% 1230 76.83% 1100 54.43% 649 68.39%
KF Natural enemy 131 31.12% 342 53.19% 337  21.05% 889  43.99% 255 26.87%
i B i, Neutral insect 68 16.15% 65 10.11% 34 2.12% 32 1.58% 45 4.74%
&/ REEP/E 1.69 0.69 3.65 1.24 2.55
B HR /Ng -1t Leafhopper 103 24.47% 61 9.49% 272 16.99% 226 11.18% 182 19.18%
3L whitefly 2 0.48% 27 4.20% 704 43.97% 574 28.40% 358 37.72%

N4 Individual numbers; 433 Percentage; F [fi] the same below

Table 7 Individual number of pests and natural enemies and neutral insects trapped by ten types of sticky coloured plates in non-pollution tea

garden in Hangzhou

®7 RMNNEAEFES 10 HEIRFHOTRMXBR PR R

iH Ttem 4L Peach red W5 Sea blue R4 Apple green  ZEEH] Jasmine yellow Kk Sky blue
M BEAE A BRSO A mEaX M AR M EAX
2 1 Pest 472 57.91% 316 47.02% 623 51.74% 4565 73.45% 348 55.24%
K Natural enemy 272 33.37% 295 43.90% 477 39.62% 1542 24.81% 234 37.14%
i Bt Neutral insect 71 8.71% 61 9.08% 104 8.64% 108 1.74% 48 7.62%
&/ K P/E 1.74 1.07 1.31 2.96 1.49
R HR /NG -1 Leafhopper 311 38.16% 224 33.33% 246 20.43% 931 14.98% 270 42.86%
A3 E Whitefly 85 10.43% 0 0.00% 24 1.99% 2993 48.16% 0 0.00%
iH Ttem B4 Emerald green 2l |4 Pure white + # Stone yellow 2§45 Bud green %3 Orange
M BEAE M BRSO AME BEaX M AR MK HorER
2 1 Pest 457 54.28% 455 45.77% 2929 78.69% 2499 62.73% 1583 64.67%
K Natural enemy 285 33.85% 431 43.36% 715 19.21% 1388 34.84% 764 31.21%
i Bt Neutral insect 100 11.88% 108 10.87% 78 2.10% 97 2.43% 101 4.13%
&/ K P/E 1.60 1.06 4.10 1.80 2.07
R HR /NG -1 Leafhopper 307 36.46% 244 24.55% 782 21.01% 564 14.16% 459 18.75%
#3 &l Whitefly 0 0.00% 30 3.02% 1826 49.06% 1503 37.73% 957 39.09%
3 e

ARERFH RN NARER BF ., REBEMZFRGFE RS, L EAMERBARERTES. 10
A5 R B R e 2, e i R BRI T 4 /N R H R A BRI e I T A
BRI SE B SR AR T PR 2 i B I, R ORI ZR R AT LU RO T M Ay B A 5. (B
PARHELL | S2 4% JREE IS AR I 0 E RBE B, AE A THRHRREE R,

PR R e AEEEZY 90km , 25k Bl v B s R BAINR X AR 2 A A, b L 4igR i) B BERIAR ISR L, LR 452K
ERXS AR bl B SR AR B T RARX TR B o XA PIRIEIMEE T 24 h i EAFEREWET 72 h, H
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F AT IFE AR B (E X T R R . S5 RR A, BEE A (] A3 I, i B, R 5 R B BE
EIE K,

FRor AR ERE R R S0AE, B oy e TeA R B Ak, AP b F R L il ) 1 Sk, TEN
A BTN R PR, A B ) R PR B R ' A R S M DB . BREAEAE S
=8 I Dendrothrips minowai Priesner % %, B W& €S AP b th B ZEE X KB # D Scirtothrips
dorsatis Hood FEARLE AT , 164 B 57 3% BH 1 A A BE A0S 28081 By Thrips tabaci L. FRBORE 4, —EEZRA R
F I, AR BT T A B B A R A RSO IR G R PR A X B G R PR R B
AR

oA A HER B R B 95, A T AR B 6 S YRR , 2RV NE IR/ NE, 7ESEHH
o 7 KGR P X BN Anagrus spp. Bl ERGRRZE G, BN HE > A > BEA > K6 > H
o > grfn > B BUNER R IR B E B A A R AR R e R AR e
By, AT AE R b RN SK R N (R B . IR B, QR FEZE G AR LM ISR S B RN, TR
RO BB Apanteles sp. I [ 415 B Apanteles sp. 15 il 5 R

B M 256 ) FE AL S0 PR B S5 B T A8 ] , 45 6 R B B B 2R oAl b P E BOR 25 1 5 i s BU 5 89
J52, AT DASER A RASONE , T A T e ARG . Hoan, YA A8 Microplitis croceipes ( Cresson) %23t R 2%
0 PR, ) 4 7 B 2 5, 8 A D G b B ) B R S EL AR 85 . R EP B SR Plodia interpunctella
(Hibner) KICHEHAPIIAGE R, FRBLSHBH A,
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