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trapped on sticky colored boards in Xihu Longjing tea plantations in the
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310018, China

Abstract: In order to reduce spraying insecticides and protect natural enemies, an environmentally sound alternative
approach using sticky colored boards for trapping important insect pests in tea plantations was being investigated. In current
study, a large tea plantation in the Xihulongjing Tea original production place was chosen during the pest abundant
midsummer, in which 12 colors of sticky boards including bud green and jasmine yellow were set up to trap various insects
in successional 72 h in late July. Both community composition of trapped insect groups and their difference in phototaxis
were analyzed. Our field trapping results are listed below. (D In total of 253870 individuals of 147 insect species, belonging

to 57 families of 8 orders, were captured. Among which, Hemiptera, Hymenoptera and Diptera were the dominant groups,
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accounting for 98.8% , 0.6% and 0.5% of the total individuals captured, respectively. The captured insect community
composition included 61 species of pests, 54 species of beneficial insects and 32 species of neutral insects. @ The citrus
spiny whitefly and the tea green leathopper were the two most dominant pest species, accounting for 94.1% and 2.0% of the
total captured insect individuals, respectively. 3) On average, 10410 citrus spiny whiteflies and 86 tea green leafhoppers
were caught per jasmine yellow (or bud green) board, respectively. @ The average numbers of insect individuals caught on
the dark green, peach red, sky blue, lake blue, purple, and pure white sticky boards were all less than 400, with their
average numbers of insect species being less than or equal to 10, their beneficial/pest ratios (of captured individuals) being
between 1/10 and 1/40, and their diversity indices H' of captured insect groups being over 1.0. The average numbers of
individuals caught on bright red and apple green boards ranged from 450 to 800 with their average numbers of insect species
being 9—10, their beneficial/pest ratios being 1/85 to 1/45, and H' being 0.5—0.7. On the orange, earth yellow, bud
green and jasmine yellow sticky boards, the average numbers of insect individuals captured were >3700, and their average
numbers of insect species captured were greater than or equal to 10, their beneficial/pest ratios were <1/100, and their
diversity indices H' were <0.5. (® The orange, earth yellow, jasmine yellow, and bud green sticky boards caught
significantly more pest individuals than did the other eight colored boards. In the current study, a large number of insects
were captured on the sticky colored boards in the Xihulongjing tea plantation during only three days in the midsummer,
indicating the existence of a diverse insect community with abundant individuals that showed a significant positive phototaxis
to yellow and green. The bud green and jasmine yellow sticky boards might be used to attract and kill the tea green
leathoppers and the citrus spiny whiteflies, and could partially replace insecticides with little negative impacts on natural

enemies and neutral insects.
Key Words; midsummer; Xihulongjing tea plantation; dominant pest species; phototaxis; attract and kill
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Table 2 Difference in averages of whiteflies or tea green leafhoppers trapped on twelve types of sticky colored boards

P-4 g Hp A ) SRR R K+ V- R RO I 25 Nk W

5% Color b 22U M 5 FREE B S
Average+SD of leafhopper tapped Average+SD of leafhopper tapped

on colored board as well as difference on colored hoard as well as difference

43 Dark green 81+ 11d 24 + 3f

BE4L Peach red 105 + 13¢ 27 + 3ef

K Sky blue 101 = 15¢ 28 + 3ef

WI#% Lake blue 149 + 18¢ 27 + 3ef

240 Purple 236 + 26¢ 35 + 4de

44 Pure white 291 + 32¢ 29 + def

KZT Bright red 400 = Sle¢ 40 + 4cd

R4k Apple green 723 + 89¢ 48 + 5¢

}5# Orange 3640 = 410D 48 + 5¢

+# Earth yellow 4111 = 423h 48 + 6¢

ZE4E Bud green 4240 + 460b 86+ 10a

KB Jasmine yellow 10410 + 1037a 64 + 8b

F PR R B MR U 18 10 Bt B AR A HAMAELE A Wb A AN NS R R RUE Z [ Y 22 53k 1 3 K P (P<0.05)
WA ARG 7R REUE 2 A 22 5350 8 3K F (P<0.01)

S R AT e P R AR 1 AARETE 450 1 800 Z [A], P R AR AR BT 9 M
10 Z 18] 140 B O BEE 1 Z PR AR 20 1/ TE 0.5 F110.7 22 0]

SRRSO R ELk BB, R A IE A MRS > 3700 Sk, S AR S RN R
=10;H' < 0.5,

AL 5 =R @O A MABUIR A, ZRETETE S B ARG 558 = AU R AN L, 55 — FhJeRi(n
FEAFH 1A B 0 3 i D SRR PEAR B HY B 550 R 28 A EL , 35— P S8 (5 R 154 1 A AR 8K
I D ZRE MR R B OB

F3 12 HEIREEERROBESEE

Table 3 An analysis on structure of insect communities trapped on twelve types of sticky colored boards

T BRI M T A
Pifis 22 B (% 22 1) 22 S 1 Fifis 22 B (% 22 1) 22 S S REPESR S H
a% Color Average=SD of individuals trapped Average+SD of richness trapped Zr s ,
Diversity indices H
on coloured board as well as on coloured board as well as
difference among tested colors difference among tested colors
B2kt Dark green 123+ 14c 8.2+1.6 de 1.5418
HELL Peach red 144+ 15¢ 7.8+1.2e 1.2156
K% Sky blue 144+19¢ 7.3x1.2¢ 1.2428
¥ Lake blue 206+25¢ 8.4+1.9cde 1.2765
{4 Purple 300+37c 10.0+£1.2b 1.3099
4li [ Pure white 357+39¢ 10.0+0.9b 1.2388
KL Bright red 455+41c 9.6+0.9bc 0.7040
LR Apple green 790+84c¢ 9.5+1.0bed 0.5560
& # Orange 3720+392b 9.9+1.9b 0.2349
+# Earth yellow 4218+701b 10.9+1.4ab 0.4679
ZE4E Bud green 4403+748b 12.0£2.3a 0.3008
ZFEEEH Jasmine yellow 10528+1039a 11.8+1.7a 0.1293

Duncan’s 51 8 % 22056 2 bl FH TAG 00 22 5 40 38 1 s [/ — B b A A AS[R)/ING 7 RF (8O 22 18] 1 25 3k B 3B 7K (P < 0.05) A A RKE
FRE BB 22 8] A9 22 kA 3K (P < 0.01) ;A 10 Ik
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2.4.2 3 P ERIEBIGERE RO KHO T R AR R 1] Y 22 5 ]
PRI SR aRk MRLL OKHE W G CORIZE R T A AT AR MR M R P R AR 2 T
TE 1710 H1 1740 Z[6], 55 = b ARG 810 B0 2R AR AR B0 AR 1 4% 2 SRR BRI /NS v 5
Ry F R Z AR/, /NT 17100, 55 R R SREEFIRLL (b bR #y/ & duolioh: Z LUAHAE 1745 7
1/85 ZIA], 4 T56 1 PRI RUAIEE —Fh R 2 (8] ZRB BRI 2Rk (Tl A9 AR R, 45/ 3 AR B0E LU(E
N (F4),
R4 IMEREYE 2 HFRNFROETAMIBER FERRDH

Table 4 Individual number of pests and natural enemies and neutral insects attracted and killed by twelve colored sticky boards divided into

three types

HB4E Dark green BELL Peach red K Sky blue 185 Lake blue £ Purple 4if] Pure white
H S T S
IN IN IN IN IN IN
I Pest 1089 8890 1349  93.68 1376 9576 1783 8639 2735 9132 3219 90.22
K Natural enemy 112 9.14 56 3.89 39 271 248 12.01 257 8.58 330 9.25
R Neutral insect 24 1.96 35 2.43 22 1.53 33 1.60 3 0.10 19 0.53
K/ % W Natural enemy/pest 1710 1724 1/35 177 /11 1710
R Bright red 34k Apple green 5 Orange 3% Earth yellow %4 Bud green  Z % Jasmine yellow
WA R T T “
IN IN IN IN IN IN
L Pest 4445 9771 7803 9872 36971  99.38 41749  98.98 43701  99.25 105010  99.75
K Natural enemy 96 211 93 118 218 0.59 416 0.98 318 0.72 232 0.22
Fik 2 Neutral insect 8 0.18 8 0.10 12 0.03 15 0.04 13 0.03 33 0.03
K/ E H Natural enemy/pest 1/46 1/84 1/170 1/101 1/137 1/453

IN: MA%L Individual number
3 itig

ML AE R U SRAE =B AR T4 3 B 454 T o R B B SR B AR, R R HUBE A
WFFE ) 12 R OARAE 7 H R A 3 RINELIAR T 147 #0 25 TR H BRI R A58 K515 1, R T
7 A R A2 R B Ry Bk E AR, AR AR 2015 4E0) 2016 4R T 2R I B A BEVR B TR A HAIE
BT 25 B sh eI AR 2R R, AR T 8 A HAYER By, o H AN AR 7 98.8% , %%
NG AR T AR 5 MR 2.09% 1 94.1% , T—8 J TE B 75 1 Jo 4% X R thil i R VR 21 25 A IE 25 7 58
ARt T O34 Ph 5 L AS /NG i R SRS T A TG Ak B 1, Tl P 2R A (o MR R R SR AR R | 2
(AR AT/ NG I B

SRAIRKETTT (10 A 9—12 H ) "R XMLAWUH RFKEE (11 A 15—19 H ) " eI B 65 2% il R
ARG A Eb , AR5 7 B 0 A e A e, (015 T 5 22 A A ORI B R AR, e ) — BE SR A 2R R
TR RS T RS2SR RS TR DL M N AN S AR X —
WA KRB IR 4> 2 6, 6 SRR A T e A v, i R B X T e TR0 i kst 25 B

MR AT A B AR RIS 2, ARG R K Sy U] S AT S A R A AT AN PR A
HGEAFAR ABFFERINT 12 Fh O, S —Fh IR AR (45 17 Sk Bhar K W @Mt 3T R
R SRS/ NGR T IARRCR D AR K S VRO 2 U ROR, 7E 1710 T 1740 Z 18], R HOE A4
B M A MR WSS AN TAENUM 2R DXCHE) ™ 58 AP SRR AR R 2T 6, 175 % 19 35 sS40
W% | 25/ LA A W R BRI & TAS I S, 55 SRR AR RS 3 (0 o ZRAR RN R B BT
L, BAR TR AR R A /INGE I SR 3 o 28/ HUAEARAIK, /T 17100, IR BN T 100 Sk 3 8 6 R
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A 1 Sk R B, U H R R B AN G @b, 80 T8 | R i e ER A AR i 75 A AR, 3 5 T4
J7 o AW, i S b B ORI R RS 8 EOK W Cicadulina bipunctata Melichar il € B\ Laodelphax
striatellus Fallen 25 2 F 5 (R HUA AR 1) ﬂﬂﬁﬂ%ﬁk,ﬁﬁﬁﬁ?ﬁ@*&ﬁrﬁﬂﬁ{ﬂﬂTﬂﬂﬁﬁ%ﬁﬁﬁﬁj}?ﬁw °

AR TR —Fh T A T BAELE U FEAS ] DX X AN () o 28 567 sl ff 368 10 € % 119 5 2
B2, BN, #E22 T o {50 60 R0 AR e T 22 21 W R s e A s AR AL T v i S €0 K6 AR T SR
Apolygus lucorum ( Meyer-Diir) NI RBIFMRESI A, Bian 25 K B K 51i5H S W8] D Scirtothrips dorsalis
Hood FNZSHEE] 5 Dendrothrips minowai Priesner , Fil 25 1) B BE45% 1110 5 25 0 7] 4 2 €128 Wagan S5 3 2%
SN 4 Fhgs HURS AR I A5 R BKZE LAY ORI B Bemisia tabaci Genn. FI]Eh 5 | & MUH CORS AR 2540 T
Hw 3 Fhebi, B @R B TET5 S, iT AR e AL R 2517 Alim S5 FH 38 60BN AR UG I 1 A5 AL el
UG GEARZ 7 ia A TR b v R 246 F DL bt - 8 R s i (i 22 52
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