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Community composition and activity rhythm of dominant flower-visiting insects from dif-
ferent flowering plants in tea gardens. ZHANG Xiao-ming, YANG Zhi-bin, ZHAO Zi-hua,
CHEN Bin, DU Guang-zu, CHEN Guo-hua™ ( College of Plant Protection, Yunnan Agricultural

University, State Key Laboratory of Biological Resources Conservation and Utilization, Kunming
650201, China).

Abstract; In this study, we investigated species and residence time of flower-visiting insects on
six different flowering plant species in a tea garden by catching with a net and observation. We
analyzed the dominant species of visiting insects and their activities on different flowering plant
species. The results showed that there were 31 species of flower-visiting insects belonging to 25
families and seven orders, 12 species belonging to 10 families and five orders on Begonia grandis
and Begonia semperflorens , respectively. Both Monolepta hieroglyphica and Apolygus lucorum were
the dominant species on these two plant species. There were 21 species of flower-visiting insects
belonging to 16 families and six orders on Salvia japonica, with the dominant species being Cletus
trigonus. There were 34 species of flower-visiting insects belonging to 26 families and seven orders
on Euryops pectinatus, with the dominant species being Bacch maculata, Xenocataniops brachyc-
erus, and Dolichopus meridionalis. There were 39 species of flower-visiting insects belonging to 32
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families and eight orders on Impatiens balsamina, with dominant species being Crematogaster
rogenhoferi. There were 21 species of flower-visiting insects belonging to 18 families and 7 orders
on Digitalis purpurea, and the dominant species were Bombus breviceps and D. meridionalis.
A. lucorum and D. meridionalis had the longest residence time on D. purpurea, with residence
time of 55.33 and 25.12 s -

57.50 s + min"" on E. pectinatus. C. rogenhoferi had the longest residence time of 13.47 s + min™' on

min~', respectively. C. trigonus had the longest residence time of
L. balsamina. B. maculate had the longest residence time of 58.33 s « min™' on B. semperflorens.
X. brachycerus had the longest residence time of 58.26 s * min~' on B. grandis. The two dominant
predators, B. maculata and D. meridionalis, had the highest proportion (22.41% and 13.32%,
respectively) and frequency (3.60 times and 2.13 times, respectively) of visiting flowers on E.
pectinatus. E. pectinatus attracted most species of natural enemy, with longer stay of the dominant
natural enemy species than on other plant species. Therefore, we should increase the abundance

of flowering plants that can attract more diversity of natural enemies to promote the role of natural

pest control in tea gardens.

Key words: dominant species; ecological control; population dynamics; residence time.
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Table 1 Number of insect species on different flowering plants in tea garden

H = B A %L The number of insect species

Order Family POl BURR EeH UE Mm% TR
Begonia Salvia Euryops Impatiens Begonia Digitalis
grandis Japonica pectinatus balsamina  semperflorens purpurea

LEp s AHEL Carabidae 1 1 2 1

Coleoptera NI Elateridae

14} Cetoniidae
B4 0} Melolonthidae
i fF} Rutelidae

4 H R} Scarabaeoidea
ZH Rl Curculionidae

B £ Eumolpidae
I HEL Chrysomeloidea
I AL Coccinellidae

SETRF Meloidae

M HE %P} Pentatomidae

Hemiptera 5 %R Miridae
ZLIERL Coreidae
JEU5RL Scutelleridae
IFEE}L Cicadellidae

fiKs# 5 1% R} Ichneumonidae

Hymenoptera % e ol Sphecodes
H%F} Braconidae
il 408 Diapriidae
RENER] Bombidae
HIEFR Apidae
R Formicidae

BEH H SLHERL Tephritidae

Diptera Rl Muscidae

AEWERL Anthomyiidae
JMEEl Drosophilidae
ZFUERL Tachinidae
TR} Asilidae

B Syrphidae

£ 2 HEE Dolichopodidae
E IR Bibionidae
KB Tipulidae
MHEE} Calliphoridae

Wk H Blattaria FEWERL Blattidae

H#H Rl Tettigoniidae
Orthoptera BEEERL Gryllidae
IR Acrididae
3 H JlI% AR} Limacodidae
Lepidoptera Fr Rl Pieridae

Rl Labiduridae
#ij L Thripinae

H H Dermaptera
24 H Thysanoptera
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AN BACAEY) T VTR PR 2 B,
R 3 U5 A6 B dU b A 3l o 5 H i (Apolygus lu-
corum)) FRUEE K Bt 5% - B ( Monolepta hieroglyphi-
ca) , 735 i BK I 5E U5 46 4 0 B RO 13.25% A
11.64% ; SR w75 46 B b 0 35 Fh o 1R Tk & i

( Cletus trigonus ) , 5 KU ¥ U518 43 B A= 19
37.84% ; ¥ 4 VAL B HUA LB O 21 R 12 £ 5 ey
( Bacch maculata) FIEG 77 JE 41 ( Dolichopus meridio-
nalis) , 350 i 85 4 3 U5 AL A B HUBORE Y 22.41%
H113.32% ; RANFETT AL B R AL 35 b o FRAE 245 i Y
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Table 2 Species and proportions of main flower-visiting insects on different flowering plants in tea garden

PR AP JitE A8 ( % ) Proportion flower-visiting (%)

Dominant insect species LS BB R e JUIiE PR EH
Begonia Salvia Euryops Impatiens Begonia Digitalis
grandis Japonica pectinatus balsamina semperflorens purpurea

UBE HE3 B Monolepta hieroglyphica — 11.64 / 0.42 1.51 12.57 6.88

LHE W% Apolygus lucorum 13.25 4.24 9.54 6.44 25.03 2.75

K JH B Cletus trigonus 1.65 37.84 2.94 1.74 / /

21 BB Bacch maculata 3.12 2.52 22.41 1.53 4.72 /

R 5 1 S i Dolichopus meridionalis 9.30 / 13.32 2.56 / 12.35

BARZE ML Crematogaster rogenhoferi / 4.25 0.46 46.94 / /

53k BE Y% Bombus breviceps 0.81 / / / / 16.40

55 S IEBR IS Xenocatantops brachycerus 5.40 2.52 11.26 2.28 6.35 8.24

TE: BRI R AR & Lz WARREY) D5 E R BRSO 10% B LA E R AT

Note: The number of main flower visiting insects accounts for 10% or more of the total number of flower visiting insects on this flowering plant, which is

regarded as the dominant species.

( Gremastogaste rogenhoferi) , b RANFE VI TE 2= HB R A
Y 46.94% ; UZEIF SV AL R P LR h 5 E
WA SR B I B 20531 5 D 2 7 S 7 46 4 S B 1R
Hik 19 25.03% F1 12.57% ; & Hb B 54 B HL b £ 3
T A J Sk RE W ( Bombus breviceps ) FlFd J7 £ L1, 43
Bl 16.40% 1 12.35% (£ 2) .
2.2 AN[E@AEMEY) FE UL R A

UG Pt FY R T W PEARK T 56 1 1% R 2 R
HEEKR, 7 H AT RO A5 i R
il BT 2 7 R ) A B 4 A A I 5.42
Koo N ZJE ARG BT BT R R EAIOK
VL, 29 A EaHEBl /N miE(E 1), SEEISTE
Rk PP EE 7 6 A IRA 8 AKX, H7E 8 A
TR R TR B 2 4E 1Y e im0 5.39 3k - AT
1), KRB R R E B R A
BN PIER R TE 6 A, KA AR A 2R
U 14.96 3k A 22 R ORI I O 4R Ry
BRI (1 1) o ALHRheF I 2 F i A 57
BEBR IS ( Xenocatantops brachycerus) FIrg /7 K JE o= 7E
B2 AORIRE & AR LA — 2 £ R B I e T
6 HWIA B e 20.20 3k - A, 25 HADRERCE
T HOR RSO R AR 5 A e DA
W7 HIFR kA ARG & BT, 2= 8 A B4
IRE A 10.89 3k« AT R U RO Y A A LR
SRR e PERR R A AR, 7 A B AR R T
EFPE B e 1Y e 0 1 B AE 7 H R Ag, Ol 13006
Skoo DAY HAR I A N TR) Y B A AR AR TR RAIRAY
AHLTE R A sl (181 1) o FEAE 2SRRI RUIAE 1
(8 % AR S AR TE B AN e AR S B2 L W Y 43 ) oy
6 A%1.8 Arhtifn o A b4y, H MR EETE 8 A

Hh R 2k B 1) i g U

P AR g 3.95 3k - AN 1),

P i) A AR i Ak T AR AR K-

HHF R IS B i 0 2.99 3k - V(I 1)
2.3 FEUMER RAAF ALY UL B
T AE Y B A K F

e BUR BRI B L VI R (F

R 16=E2

80.43,P<0.0001) (£ 3),
STE AN I=L J YIRS &2

i

BE

31.64 3k - ATT(EI 1), W
BEA Bt - RN 5 6 £ DU 2R 5 b AR AL A 22
SRR, FERATE 8 AR 9 AP B, H. 8
AR A B e = 4 4.94 3% - N SREIE
TEVUZRMTESE b RAE 2 = JF T 9 A
T
Sk RE M R A TE 8 A I AT 10 H A1 A B B
W, HT 8 AWk B im0 5.04 3k - AT IR
KRR
Hi#E BT 7 AR, Z )5 4 FRARA iR, 2 9

S W KU AE RN
WA VLR BURZ | B3 & T RO U201
=25.48,
P<0.0001) ;K J5 B2 86 X BUR W Ui R £,

2 TR RO e VR 4 A A RUANAE D7 48 B
(Fy5=158.96,P<0.0001) ; 4852 7 WO RUANAE Y
VItE R EUR £ | 1o 25 T X BUR R R & 3 i 1E
B, X Rk 5 | V0 2 1A 5 R 6 M 28 T U AR T R
(F, ¢=116.41,P<0.0001) ; £F JIE [, £ if g o %5 4 2
A0 i TN R R B KU
16 2 g G U5 4B IR B (F,,, = 85. 05,
P<0.0001) ; B J5 4 A2 X 85 4 45 I U5 AL IR U 22,
05 T T X RO 3 R AR 6 b B A D7 4B B
(F,1,=47.85,P<0.0001) , % ksl J& 55 1 DU 2= i 5% 1%
HUTAT N J6 F S BT X6 385 4 3 04 5 46 R B
2, B R R DY g e B VT AE IR B U D (F s, =
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FK¥EH: Begonia grandis BURYE Salvia japonica 435 Buryops pectinatus
—eo— WHEK M5 Monolepta hieroglyphica —e— KIBMGIE Cletus trigonus —e— S EERIFN Bacch maculata
—o— 5B % Apolygus Tucorum —o— JEARBEBRYE Xenocatantops brachyceru
- —v— B KR Dolichipus meridionalis
7 18 257
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14 201
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4 5k
1 2
0c 0 0
Jdli#E Impatiens balsamina PUZ3§ 3 Begonia semperflorens EHF Digitalis purpurea

—eo— BURRBN Gremastogaste rogenhoferi

H O¥ & The number of insects (per clump)
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6'_0_ GE¥ Apolygus lucorum

—e— J53LRBIE Bombus breviceps

6_‘0_ BT i Dolichipus meridionalis

Fig.1 Population dynamics of dominant insects on six different flowering plant species

VAR R R

Note: Data in the figure are mean+SE.

KR RSk i 21 I L £ F i R R A S B R L %) 5 4
WHL(F, ,=11.24,P=0.001) ; BB _F DK JE i
WS R e, S T A 4 R B R D AR B
(F,,,=169.98,P<0.0001) ; &< 44 b 2T [ 1 £ o g

W2 IR AT AE R B i 22 |, 3 = T A 5 FP R A
MAETTIREL (F; 1, = 103.79, P<0.0001 ) ; PU 2 if %
(F,,=23.68,P=0.0001) FEH#E I (F,,=9.38,
P=0.014) 3l LA &k 15 5 A g 7 4 2 i 9 7 46 B

IV B 2 |, BEA 2% 1 ORI R B 3% 1) V5 4L
WD (F5 5 =59.49, P<0.0001) ; KUl 46 L= DL

£ (#K3),

x3 FEEREMELEZFHRERNGERY

Table 3 Number of flower visiting insects on the flowering plants in tea garden

LRHUETE 6 Fh ALY 45 F I TR] LA B H B B

Vit B L PIAEREL () Flower visiting times

Flower visiting insects kG BUR 47 KUl e EHEE
Begonia Salvia Euryops Impatiens Begonia Digitalis
grandis Japonica pectinatus balsamina semperflorens purpurea

L H % Apolygus lucorum 1.13+0.17 Ba 0.33+0.07 Cb 1.56+0.08 Ac 1.71+£0.22 Ab 1.09+0.06 Ba 0.18+0.04 Cb

KR BRZk 8% Cletus trigonus 0.16+0.06 Be 3.02+0.18 Aa 0.49+0.08 Bd 0.42+0.04 Bb - -

SAB AWML Crematogaster rogenhoferi - 0.36+0.04 Bb  0.16+0.06 Bd  12.76£1.16 Aa - -

LR EEFE Bacch maculata 0.20+0.04 Bc  0.20+0.03 Bb ~ 3.60£0.34 Aa  0.40+0.07 Bb  0.23+0.09 Bb -

KA Dolichopus meridionalis 0.80+0.18 Bab - 2.13+0.14 Ab  0.67+0.07 Bb - 0.62+0.10 Ba

S5 R ST BEBR IS Xenocatantops brachycerus 0.47+0.10 BCe  0.22+0.06 Ch 1.80£0.04 Abc  0.60+0.07 Bb 0.28+0.04 Cb 0.40+0.07 BCab

TE: RPEE IS EL AR DR, R A RIRS T RER R Al — B BN R A D AR B2 S 35, RIS Rl /NS 7 R R ] — i 24

FY)_EANTR] B SR D5 AE R B2 57t % (Tukey’ s HSD, P<0.05) , 3 4 [,

Note; Data are mean+SE. Different capital letters in the same line indicate significant difference in the number of flower visits by the same insect among

on different flowering plants; different lowercase letters in the same column indicate significant difference in the number of visiting flowers of different in-

sects within the same flowering plant ( Tukey’s HSD test, P<0.05). The same for table 4.
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Table 4 Residence time of flower visiting insects on the flowering plants in tea garden

Jite R SH{S AR (s - min™') Average residence time (s + min~!)

Flower visiing B Rk B R IE2iT EH

msects Begonia Salvia Euryops Impatiens Begonia Digitalis
grandis Japonica pectinatus balsamina semperflorens purpurea

LRE W Apolygus lucorum 40.67+18.47 ABab  10.60+1.14 Cb ~ 45.38+20.28 ABab ~ 14.43+9.15 Cc  26.85x18.06 BCb ~ 55.33+7.07 Ab

KIF PSS Cletus trigonus 3.12+£2.83 Be 55.01+11.68 Aa  57.50+2.89 Aa 42.52+18.71 Aab / /
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