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Community composition and phototaxis of insects in tea plantations in Southern

Jiangshu Province during late fall
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Abstract: There are many top-quality, prestigious teas cultivated and processed in the Southern Jiangshu Province, China;
however, serious damages to tea plants caused by various pests occur frequently in the region. In order to better understand
the insect community structures and their phototaxis, we tested 12 colors ( pure white, peach red, dark green, apple green,
lake blue, sky blue, jasmine yellow, bud green, earth yellow, orange, bright red and purple) of sticky plates in a non-
pollution tea plantation at Danyang City during late fall in 2012. The trapping results showed that: 1) within the 4 days
trapping period, in total of 30455 individuals of 85 insect species belonged to 7 orders were caught, with Homoptera

(86.5% of total individuals) being the most dominant order group, followed by Hymenoptera (8. 8% ) and Diptera
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(2.5% ) ; 2) the tea aphid and the tea green leafhopper were the two most dominant pest insect species, accounting for
71.5% and 15% of the total individuals, respectively; 3) the Chinese honey bees were the major beneficial insects
captured, accounting for 8. 2% of the total individuals; 4) in addition, a total of 1034 individuals of other beneficial
insects ( natural enemies ) were caught, including 582 green lacewings (e. g. Chrysopa sinica Tjedea, Chrysopa
septempunctata Wesmeal and Chrysopa formosa Branar), 111 tachinids ( Exorista civilis Rondani, Crossocosmia zebina
Walk, Exorista sorbillans Wiedemann, plus three other species), 110 hoverflies ( Sphaerophoria menthastri L. , Syrphus
balteatus De Geer, Syrphus corolla ¥. , Paraqus guadifasciatus Meigen, Syrphus serarius Wiedemann, Leucopis puncticornis
Meigen plus two other species) , 97 braconids with Apanteles spp. being the dominant species, 40 ichneumons ( lioplectis
naranyae ( Ashmead), Goira octocinctus ( Ashmead) and other three species) and 32 ladybeetles with Leis axyridis
(Pallas) and Coelophora saucia Mulsant being the major species. 5) Bud green, jasmine yellow and orange sticky plates
captured significantly higher numbers of the tea green leafhoppers and the tea aphids; bud green and jasmine yellow sticky
plates were also strongly attractive to ichneumons and braconids; bud green, earth yellow and apple green sticky plates
attracted lacewings; apple green, sky blue and purple sticky plates trapped many flies and mosquitoes. The numbers of
insect species captured were highest on the Jasmine yellow sticky plates, whereas the highest diversity index of various
groups of trapped insects was detected on the pure white plates, indicating its broad generic attraction to diverse groups of
insects. In late fall, knowing the species richness and the abundance of overwintering pest and beneficial insects, the
beneficial/pest ratios, and the dominant pest and beneficial insect species and their population levels, as well as their
differential phototaxis behaviors would help tea farmers better preparing and executing their environmentally safe pest control

measures for efficiently reducing overwintering pest population density, before the field season is over.

Key Words: late fall; the southern Jiangsu Province; insect community; tea plantation; tea aphid; tea green leathopper;

insect phototaxis
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Table 1 Lightness and chroma of twelve types of coloured plates
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VR B R A S LA S A kG B B A 3 Rh R iR B R b R b R
Ik SR B E P HASYE Y Lygocoris lucorum (Meyer-Diir) F1ERJE 48 H W Cyrtorrhinus livdipennis Reuter
(£2),

WIRK BARNA , AAE— BT, ZAL T O S PR YY), R T AR R, th T B AR 0
P, IR I 2486 Sk, FEAS I B ARE W Apis cerana cerana F.

2.2 REFRE HRPE RN R B R R

e BT 5 H A (BCHR /NS i W R (R AR BN 4560 Sk, 5 BANREEY 15% . 3R 00 A% A R B0
21783, ARG 71.5% (£ 2) .

AR KRB R OB HC 1034 36, P26 32 3k 5 KBS 3. 1% , Horp S OB H A+ JUBEAZ T Leis
axyridis ( Pallas) var. novemdecimpunctata Falderman 16 3k ‘2 ¥LAZ 1 Leis axyridis (Pallas) var. conspicua
Falderman 3 3k 5 BHAE ' Leis axyridis (Pallas) var. spectabilis Falderman 3 3k #{EE £ B H Coelophora saucia
Mulsant 4 3k HEMZE6 3k, HIEIE582 3k, 5 56.3% , AU KE WS Chrysopa septempunctata Wesmeal 32 3k 1
AEFLWY Chrysopa sinica Tjedea 524 Sk N HI& Chrysopa formosa Branar 26 3k 5 Fh2f Az g2  AMREUE 111 3k,
5 10.7% , T EFp A B T W Exorista civilis Rondani | A% 11 I 27 W8 Crossocosmia zebina Walk | % 7% 15 27 I
Exorista sorbillans Wiedemann %5, 7 FpEifbg  MAKCH 110 3k, 5 10. 6% , FEFE] R E W Sphaerophoria
menthastri L. BRH7 B WF W8 Syrphus balteatus De Geer, KK B WF 8 Syrphus corolla F. | VU 5% & W% M8 Paraqus
guadifasciatus Meigen S B FWE Syrphus serarius Wiedemann FIE W BERE I Leucopis puncticornis Meigen 45,
WA 97 3k 15 9.4% , FEMISREI RIEL A% Apanteles sp. . 4R 90 A% Apanteles sp. , WilES 40 3k 5
3.9% , FEFISIRIE MBI Toplectis naranyae ( Ashmead) FIAERIWE M Gotra octocinctus ( Ashmead ) 45 ( 3
2).
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T ML, @i 1Y B USRI 22501, 8 12 Fh gy 5 Rl AL,

R3 12 WEREHNRREEEMIN

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

IR AR A T K

% Color PRV SR SRR b2 M2 etk
Total richness Total abundance Diversity indices Average of individuals + SD
trapped on coloured plate as well as difference

ZEH Jasmine yellow 59 3512 1.15254 351.2+18.6 a A
4% Bud green 45 3041 0.94717 304.1+20.3 b B
+# Earth yellow 44 2558 1.1148 255.8+5.9.d D

4l Pure white 44 2255 1.24823 225.5+14.0 ef
B¢ Apple green 43 1963 1.07888 196.3+17.2 ¢ F
K% Sky blue 41 2304 1.16762 230.4+14.9 ¢ E
245, Purple 39 2262 0.90981 226.2+11.5 ef E
}5# Orange 38 2863 0. 84208 286.3+10.1 ¢ C
BE4T Peach red 37 2901 0.83092 290.1+16.5 ¢ BC
KZI Bright red 37 2797 0.66978 279.7+9.6 ¢ C

LR Dark green 37 2154 1.01165 215.4+9.2 fE

WI#E Lake blue 34 1845 1.11821 184.5+12.0 g F

HH 10 U ; Duncan's F M 2200 90 4H] TAS 90 28 5 1) 38 1k 5 TR — 3 b Al S [/ NS R R RO 8] 9 22 57tk 18 35 UK (P<0. 05) il
A AR R TR B 2 18] B9 22 57 3 2. 35 7KF (P<0. 01)
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MR R ek SIEM R AR Z P B OARGHE MR ROE > 300 Sk X PR
Xt Z2 b B BB 5100, SEHJE R B

552 PP RS T BRZDRIRAL, 5100 B BURh2E /N T 40 Fif s SR BEH (M 5 15 9 IR R 7 250 31 300
s AR I AR

3 MIEE LML, 51 R RAREOE R T R AR S [ I MARCE £E 220 3 260 Sk ;5
Ry B HURPAR 22 2 () A H R

B4 FPRAL e REEAE O, SHEM R IRFZRTE 40 Fh A R @R 5 17 B A A K 7E 200 )
230 k; 51AMFH RMEUXGHH R U2,

5 MPRE BRI . FHARIRIE D SRR O S 1EIMA R D RS AR, 51 T R
B0 H R L
2.3.2 12 R @R X BRI BE S 1 ) 00 25 5

R AR AL 10 B p, 50 R A AR T 2 B B 5 478 A A MR /) S it R i 28 5F i JF A Duncan's
SFPERIN , N 4 R DR B Rk (| B FR O T WIS 5 3y R, B B R S |5 T

x4 12 MERFHEHER MR EMZFOMEERERYE
Table 4 Difference in averages of tea green leafhopper or tea aphid trapped on twelve types of sticky colored plates

S AR A ) 0 K SR DA AR S 0 K+

B PR 2E Lh K 22 Stk bR 22 DA B 25 5k

Color Average of leathopper + SD tapped on Average of aphid + SD trapped on
colored plate as well as difference colored plate as well as difference

158 Orange 62.5£9.5 a A 210.4+£9.1 b C

ZE4E Bud green 59.7+8.6 ab A 220.8+8.0 b BC

+# Earch yellow 57.5+11.5 ab A 173.5£11.0 ¢ DE

FEEH Jasmine yellow 55.4x11.9 b A 243.4%12.9 a A

R4k Apple green 37.7¢5.5 ¢ B 138.8+8.6 ef I

A4k Dark green
KL Bright red
kLT Peach red
W Lake blue
2144 Purple
K Sky blue
4[4 Pure white

33.7+7.0 ed BC
33.6+6.0 cd BC
27.0+4.4 de CD
26.9+5.9 de CD
22.7+4.3 ef D
20.6+3.3 ef D
18.7+3.3{D

159.1+13.1 d E
233.9x16.3 a AB
233.4+15.1 a AB
141.6+9.6 e F

179.5+13.2 ¢ D
128.2+21.3 f FG
115.7+10.3 g G

2.3.3 12 PR 7500 RN AT A 4 28 B ORI, Y 2 S

[F] 2. 3.2 A5 080 0 B (e A T S8 S A 5 i A 00 E R RS e R g A, B w X
WEZEE T dci , YO 8, A ZESR MR BB A B 1A R (R 5)
3 g

S0k A B, BRCR A Tl S SRR SR (AR W koL | R AR AR NSRRI A D ARk
R HR /NG it W 255 el v 1 £ — AR 7™ 5 R R AL 5—T7 ) 9—11 Ay H O g g v ) b i 245 By
o TERVLH RIS X2 Wi DL sl AR 28 i 2 B4 an SR ARG 3 2Rt 0+ i B SR A il 4
G HR D AT A TR, WA R R I S A A B A T 1 ) SR SAR SR 1 A o 1 S T R Bk i g 4 %
IS TERCR B TR 12 35 SR80, et A5 HR /N i 7 2 ROR] 32k F60 R L 7 46 6l D)2 i 2 | e o R I
) i o S ARV AR RKCOR ST I 12 P P e B 7 T 2 R e el R LA SRR B A AR R A
iR 2N Anagrus atomus (L. ), {7 B T30 32 04 R A B9 DY, AT 2880 F AR 32 R g sl A% b 11
A R 2 I B AE R R
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Table 5 Difference in individual number of flies or parasitic wasps trapped by twelve types of sticky colored plates

V- PR H Al Y R SRR ) B A
(R T i 2 25 S 2 25 S
Color Average of flies + SD tapped on Average of parasitic wasps + SD tapped on
colored plate as well as difference colored plate as well as difference
FEEHE Jasmine yellow 11.6+1.3 a A 2.5+0.8 ab AB
+# Earch yellow 8.1+1.7b B 1.8%1.1 be BC
£ Purple 5.8t1.0 ¢ C 0.4+0.8 ef DE
WI#E Lake blue 4.9+1.2 cd CD 0.0£0.0 f E
BE4T Peach red 4.8+1.1 cde CD 0.7+1.1 def CDE
SEL¢ Apple green 4.7+1.2 de CD 1.320.9 cd BCD
K Sky blue 4.7+1.2 de CD 1.240.6 cde CD
#4fi[q Pure white 3.8=1.1 ef DE 1.70.7 be BC
A4k Dark green 3.0+0.8 f EF 1.5+1.2 ¢d BCD
& # Orange 1.7+0.7 g FG 3.320.9a A
KZL Bright red 1.7+0.7 g FG 1.5¢1.2 ed BCD
2£4% Bud green 1.1£0.7 g G 3.2¢1.0a A

FRUWF AR H I LI RE A, AW 7R , R T A RIS BORS BOe HBAT 38 i 5 185 g, Bk
AR AT FH I SRS AR TS B 20 L RIS 25 e v RGO, T TR 1 2 AR
B 51 HAHEVERE T 00 T2 08 2 BE A R ARE 2 v, AR B0 B RAAL 1 < E O st A AR, B, [
TR R 0 W OAGHEE F55 | BT SE AR WA A7 T A O AR IR T SR e 4 e gl A
BRYF,

FEBT ZFag REBHUM TS Sx R, (U BISE X T 2 R0 E ORI R R AT e iy AR 5 90
R FNEE 0S50 LURIER | RSB KA DG, ) T2 A i Il g | S e R o i 55 X0 H B A
BORB BRI, SO T ik S B R ) TRIBOLIY S P, X265 ARTRO A AL b, L AR ¢ v 2 4
FZR BB VOO Tl | e 1975 0 ik, A KGRI 2 B, IS 25 T AR 0% Spathius agrili Yang i ) 4 i T4% |
O FELL BB E B RRAER Y A O T e Melangyna viridiceps ( Macquart) FJ5 |5
SRR S LU EEMEE ) P, AT IR S GO A AR A T SR AL LA AR AR LA
KETER R R O W OAOASE AR T A7 RS R A A B A 32 L, B A R R

BIORZS Bl s IR TR 3, C b, AR b 54l 1 0L 29421 3k REEL 4L 1034 3k ik m
HAMARBCRRAR K, BRI S e rh A 1) 35 HU 85 B S R Y o DR LG 5 B2 B3 114 FH e | 7 e o e ot 9 4 7 3 el
Biiif

PR (AR L R, A RAE R AR b B 195 3 1R EL 3K K R Ui 15 B BT, st 2x aim AR 75 A% 3 Uik
RIS R KRB A, AR Z MPFGE T &R AE B B G (I ARCR . tean, A B B
AR T PO AL Hy Frankliniella occidentalis (Pergande ) FERL D ZE 08, XM E E RO RS A EH T
AT T b S 2 A T FR A G T R AL A IR /N i R A A O T L R | ELE R R R 2R
SR AT T AR E BT A SO S FH B AR AR AR
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