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Preliminary investigation of the main pests of peach trees,
and their natural enemies, in early Spring
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Abstract [Objectives] To provide a basis for the establishment of green control measures in peach orchard pests in early
Spring. [Methods] The activity, location, distribution and occurrence dynamics of small pests, and their natural enemies, in
peach orchards were monitored using yellow board traps in early spring (March 27-May 13), and their spatial and temporal
niche widths and overlap values, determined. [Results] The main pests in peach orchards in early spring are leafhoppers,
aphids and thrips, and their main natural enemies are lacewings, ladybirds and spiders. The peak of overwintering of adult
leafhoppers was in late March, and these were most active in the middle and upper strata of peach trees. The peak of
overwintering of thrips was in the late April, with later generations alternating. Most flowering occurs in the upper-middle
strata of peach trees, and insect activity moved down the tree after petal fall. Ladybugs moved higher in the tree after
completing hibernation. The peak periods of chrysopids and spiders were synchronous with those of leafhoppers, and there
was no significant difference in the activity zones of these taxa. There was no significant difference in the utilization of

resources among the three pests in space, but their temporal distribution differed; that of the three natural enemies having high
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overlap with that of pests. [Conclusion] Green control measures for pests in peach orchards in early spring should include

colored plate traps hung around the perimeter of the orchard more than 10 cm higher than the main branches of peach trees.

Weeds should be removed to reduce the base number of leafhoppers, prevent their migration to peach trees, and to reduce thrip

damage. Color plate traps should not be used during the flowering period to reduce the capture of natural enemies and bees.

Key words peach; small pest; yellow sticky trap; natural enemies; niche
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Table 1 The species and quantity of main insects in peach garden in early Spring

% i1 Pest o (k) K e (ki) EP'@EE oo (SRR
Number Natural enemy Number Neutral insect Number
i Cicadellidae 921.00 ¥4 Lacewing 7.78 T Fly 79.56
#i] &5 Thrips 536.07 T Ladybird 39.78 1% Bee 32.00
15 i Aphids 296.33 Ui Syrphus fly 3.11
7 T H Buprestidae 6.11 ¥4 Ichneumon wasp 14.78
LI Drosophila 29.11 Wk Spider 30.78




- 198 - R B 31244 Chinese Journal of Applied Entomology

58 &

I R AR S A S AL (] 2), 5 1
fUREEIE 3 H, 3 HIREGE I A P, Bt
BRI, FLIRKCRE BB R, HE) 5 HAE
BIFRA R LT, BT 4 A9 AOT IR
B, fE4 A 8-11 HIiBE 1 ks, DI
@AY 35 sk 3 A 03 i BB AR, TS

8001 o i Thrips

—A— F I Aphids
600 - w1 Cicadellidae

400

200

i (Sk/A) Number

0
3-30 4-5 4-11 4-18 4-24 4-30 5-8
H#d ( A-H ) Date (month-day)

BT R

HIF 3 F i, s ety Ry, 7ERkIERg
TP TE S e, g e 3 ARSI 4 HHh),
FEIIIE e, RO B R e A U AR R
5 1 AUBA R 4 7 AR R, TS 4 A
NI 2 s

- 121 —o— JLi# Drosophila

é —=— 35T I Buprestidae
Z

&

K

I

£

0
3-30 4-5 4-11 4-18 4-24 4-30 5-8
H# ( H-H ) Date (month-day)

Bl MEREFEFRLEDS
Fig. 1 The dynamics of pests in peach garden in early Spring
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Fig. 2 Dynamics of natural enemies in peach garden in early Spring
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Fig. 3 Dynamics of neutral insects in peach
garden in early Spring
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Fig. 4 Distribution of different insects at different heights
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Table 2 Distribution of different insects in different regions of peach orchard

; HiY Date
[X 1, Regions
4-2 4-8 4-15 4-21 4-27 5-5 5-13
HKE Bee :ﬁazmumm* 15.33+2.4% 533+205a  4.67+250a 3.67+0.47a 2.33+0.94a 1.00+0.00a
BBa[rAea 11.00+1.41b 2.67+£0.47c 9.00+0.00a 5.67+1.70a 4.00+0.47a 2.00+1.4la 1.00+0.82a
Cca[rx_ea 9.33+1.25b 7.33%£1.70b 4.67+0.47a 5.00£0.00a 1.33+0.47ab 2.67+1.70a 1.00+0.00a
llﬂﬁ . AR 821.33+198.23a 279.33+89.96a 100.67£19.91a 15.00+4.08a 7.33x1.70a 0.00a 0.00a
Cicadellidae A area
BBa[ia 377.00+£33.74b  169.00+39.06ab  37.33+9.84b 2.00+82.82b 3.33t1.41b 0.00a 0.00a
Cca[ia 518.33+41.68ab 201.67+76.36a  83.33+12.47a 5.00+0.82b 0.67+0.47b 0.00a 0.00a
]
Sk . AK 1.00+0.82a 16.33+2.87a 9.67+450ab  4.00+1.63a 1.33t+0.47a 0.67+0.47a 1.00+0.82a
Ladybird Aarea
BBa%a 5.33+2.05a 25.67+2.05a 25.33+0.47a 2.67+2.67a 1.67+0.47a 2.00+0.00a 1.33+1.47a
CCa%a 1.67+0.94a 14.67+2.50a 15.67+1.25a 3.00+0.82a 1.67+1.25a 2.00+0.00a 2.33+0.47a
R . 0.67+0.47a 19.00+5.71a 8.00+3.74a 3.67+1.24a 4.00+1.63a 5.67+0.47a 2.00+1.63a
Drosophila A area
BBa[rx_ea 0.00a 10.00£3.27b 6.33+1.24a 3.00£0.82a 4.67+1.25a 2.33+0.47b 2.67+2.36a
Ccalia 0.00a 9.33+£1.88b 2.33t1.24b 2.00£0.00a 4.67+0.82a 1.33+0.47b 4.670.00a

[l — & HUANR] DX IR S5 oAy AN [ 5 B 7m0 22 0T AE Foos KV L2250 0350 SRh Bl 3 IKE S 9P 4 {H.
The data of the same insect at the same time and in different regions followed by different letters are significantly different at
the level of Fggs. The data in the table are the average of 3 repetitions.
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Table 3 The spatial niche breadth and overlap of main pests and natural enemies in peach orchard

£ % Name n Cicadellidae %fH{ Aphids #ijth Thrips SAEAL Ladybird #i#% Lacewing %k Spider
i Cicadellidae 0.687 6
UF it Aphids 0.954 4 0.768 7
#77 Thrips 0.9710 0.9799 0.730 4
S EEH Ladybird 0.8755 0.9394 0.9387 0.722 8
% Lacewing 0.9136 0.9557 0.960 5 0.968 9 0.7390
ik Spider 0.9532 0.9390 0.9374 0.8132 0.899 9 0.669 9

TP AR R A ST, HA B R A

FEREZ IR ES A EFRME, FERR

The diagonal data represents the niche width, and other datas represent the niche overlap between two nutrient groups. The

same below.

R4 MR EEERNMRPHEAESUEENESNEEE
Table 4 The temporal niche breadth and overlap of main pests and natural enemies in peach orchard

£ Name n Cicadellidae WFH Aphids  #jZ Thrips B Ladybird ¥ Lacewing %k Spider
i Cicadellidae 0.606 2
igf 1 Aphids 0.257 2 0.694 2
#] h Thrips 0.264 1 0.8995 0.7819
SEE A Ladybird 0.708 0 0.5256 0.6113 0.688 0
% Lacewing 0.924 0 0.4617 0.459 1 0.728 4 0.755 6
ik Spider 0.720 1 0.6106 0.6850 0.630 1 0.788 9 0.590 6

0.708 0, (A= 254 S (E MR, R EANIER
8] b & A= 0 R A s
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HEEOARAEUA 275 K 0F L, R R R H i b
5o BN AR S B ot , BH IR IEE )
Bkl f 3, At m i B T 2R, s 2 WG i
FebE, PR A AR T AR A

0 3 B AT S R A, AR



- 202 - R B 31244 Chinese Journal of Applied Entomology 58 %

FERIL 3 FhEE 7RSS ()b X 0 R RR TG
WR2ES, BIERREFH LA &L BA RS
P o BRI X I WA YR 28 B S i R] b AR 24
B EIE R, O] LR g i W TR Sl A AR B
BEAR 3, RS SRl sk | i
()28 [ A A S (AN, BRI . e |
LR35 N Qi S R 5 o [ e G A
F, HARKOEPFIRNME, oTE AR
BT RE (EAR, 2010) , WAl RGBT R
B 2 4 el X L (5RO 4F, 2018 )

TRk R AR T IAE AR RS, &
HUF B A B 700 04 (8 XA el A 2 A7 e TR TR R
3AMIATA AT, XA E &R EL
IR A — E RS2 . 4 H ik el FH 245590
I 3 1) [R] B S N bk HRORR S5 B i TG SR I i
A& R A A X AT I R R A AN AR,
US4 feft FH ] — 2% Ha ) S RO 2 5 07t ) b 24
Mo HEIAY N m AT Z TRV O U B
¥, RSB AR AT LU R kN O R
M B U 14 i 5 o 2% HRUR) A 0 R R SSORI R i R A R
WR kb . A A Rk AR S R G R
%, R AT AERk b R R A, T PR ok A 2 e
X JE 24 B, sl o wioE AR DR fE 5, B
Pl [X. 23 e 1] A ek /i) B B [T T SRR
Bk bl 7 5 A] FP 2SR i ( Wan et al., 2018, 2019 ),
PRI REL, Fo00 KA RO 2L H SR
YER, %A Siidk el 3 A A T RE2Rya 2

S 23wk (References)

Brown MW, Schmitt JJ, Abraham BJ, 2003. Seasonal and diurnal
dynamics of spiders (Araneae) in West Virginia orchards and the
effect of orchard management on spider communities. Environmental
Entomology, 32(8): 830-839.

Ding YQ, 1994. Mathematical Ecology of Insects. Beijing: Science
Press. 476-489. [T &4k, 1994, B ¥zat 2524, Lot Bl
HikL. 476-489.]

Han GZ, Li ZC, Liu ST, 2001. The ecological niche of two
leafminers and their natural enemies in bean field. Entomological
Knowledge, 38(1): 39-43. [#hk:fl, 2= [ @, X, 2001. 3%
7 PR I R SRR AT BN, 38(1):

39-43]

Liu JH, Zhao ZH, 2017. Roles of insect vision in host plant finding
and locating. Journal of Plant Protection, 44(3): 353-362. [X|%*
A, BEEAE, 2017, B HORLSEAE A 35S MOE AL AR PR .
TEYIR PR, 44(3): 353-362.]

Liu Y, Zhu SC, Ren ZW, Guo XJ, Zhang F, Xiao JP, Sun QN, Xu
HH, Wang SG, Tang B, 2017. The structure and diversity of
insect community in main peach orchards of Zhejiang province.
Journal of Environmental Entomology, 39(6): 1225-1234. [XI|#,
RUIESE, RS, TR, KL, HaF, a5, Rigit,
FASE, R, 2017 WL ESERk S OBk b B R A5 L 2
FEPEDTSY. PR R H244f, 39(6): 1225-1234.]

Patima W, Ma C, Wang F, Zhang YH, Wang YP, Jin GL, Ma SJ,
Aziguli A, Yang M, Ji YL, Miriguli, Pan WP, Ma DY, 2018.
Trapping effect of card traps with different colors and attractants
against main pests in protected vegetables. Plant Protection,
44(6): 205-209. [MA4RIS- LAIRIT, B, £J7, KLUAM, £
=V, Wricle, S0, B - B kB, e, S
¥, K HEN, W R, BN, 2018, A GRS
XoF Bt 3 32 B FE MRS ARKMOR . Y IR, 44(6): 205-
209.]

Qin YC, Cai NH, Huang KX, 1991. Studies on niches of Tetranychus
viennensis, Panonychus ulmi and their preadatory enemies: (I)—
spatial and temporal niches. Acta Ecologica Sinica, 11(4): 331-337.
[ZEEN, g4k, wrTiil, 1991, liknth, =584 T & H
Tl M R A7 B WF ST — o AL R 23 (] A 2507 ZE 22 3R,
11(4): 331-337]

Shi XL, Bi SD, Geng JG, Zhao XJ, Zou YD, Yu K, Ke SB, Ke L,
2011. Relationships between main insect pests and their predatory
natural enemies in“518”nectarine orchard. Acta Ecologica Sinica,
31(15): 4372-4384. [ifalém, He~FAR, B4kt #2410, 4piE
ah, @bh WL, F0FE, 2011, “5187ihBk Tk 5 HAE
PERELH R, A2, 31(15): 4372-4384.]

Symstad AJ, Siemann E, Haarstad J, 2000. An experimental test of
the effect of plant functional group diversity on arthropod
diversity. Oikos, 89(2): 243-253.

Wan NF, Ji XY, Deng JY, Kiar LP, Cai YM, Jiang JX, 2019. Plant
diversification promotes biocontrol services in peach orchards by
shaping the ecological niches of insect herbivores and their
natural enemies. Ecological Indicators, 99(4): 387-392.

Wan NF, Ji XY, Gu XJ, Jiang JX, Wu JH, Li B, 2014. Ecological
engineering of ground cover vegetation promotes biocontrol
services in peach orchards. Ecological Engineering, 64(3):

62-65.



14 B UEAE VLR ke X R B el N ORI R BOR A WA - 203 -

Wan NF, Ji XY, Kier LP, Liu SS, Deng JY, Jiang JX, Li B, 2018.
Ground cover increases spatial aggregation and association of
insect herbivores and their predators in an agricultural landscape.
Landscape Ecology, 33(3): 799-809.

Wang D, 2010. Study on the structure characteristics and control
technology of insect community in peach orchard. Master
dissertation. Shandong: Shandong Agricultural University. [ %,
2010. Hb e B2 Hu i i 45 1 R A B 32 = 3 o By 45 BOR 14 B
R WAAAEESC AR IR R

Wu LM, Cai LY, Du LY, 2008. Experiments on control of
Empoasca flavscens with 5 kinds of chemicals. Journal of Henan
Institute of Science and Technology (Natural Sciences Edition),
36(3): 41-43. [FIR, Searde, HEE, 2008, AP/
s Y B RO IRAT I, R R BRI (HARRLE ),
36(3): 41-43.]

Xie CP, 2008. Application of microsoft excel 2003 in calculating
niche parameters of community. Journal of Anhui Agri. Sci.,
36(11): 4791-4792. [i§#F-, 2008. Microsoft excel 2003 7ERETS
ASASEAT R R, ZRUROLFRA, 36(11): 4791-
4792]

Zhai H, Zhang Y, Li XJ, 2018. Field efficacy of several insecticides
on Myzus persicae. J. Anhui Agric. Sci., 46(27): 157-159. [,
IS, 2R, D5, TV, 2018. N[ s XAk AR i
R HH ] Bl s R RO Rl#, 46(27): 157-159.]

Zhang AS, Feng JG, Yu Y, Zhang SC, Li ZH, 2003. The population
dynamics and community structure of major pests and their

natural enemies in peach orchards. Entomological Journal of

East China, 12(2): 65-71. [k, A, T4, sKER, 2=
Me2x, 2003, Bl 2 dy | REFPHE SIS MO HEVE S50 i
gt. HEAREL AR, 12(2): 65-71]

Zhang AS, Yu Y, Zhang SC, Feng JG, Li ZH, 2005. The niche of
Tetranychus viennensis, Erythroneura sudra and their major
natural enemies in peach orchards. Entomological Journal of
East China, 14(1): 44-47. [3K42R%, T3, sKERE, Wi, 2=
M#2x, 2005, MR A& Bb— B B H R TUE S
fr. AR EL AT, 14(1): 44-47]

Zhang SZ, Li JJ, Shan HW, Zhang F, Liu TX, 2012. Influence of
five aphid species on development and reproduction of Propylaea
japonica (Coleoptera: Coccinellidae). Biological Control, 62(3):
135-139.

Zhang SZ, Zhang F, Hua BZ, 2007. Suitability of various prey types
for the development of Propylaea japonica (Coleoptera: Coccinellidae).
Eur. J. Entomol., 104(1): 149-152.

Zhang TS, Chang XL, Teng HY, Yuan YD, Wang DS, 2018. Effects
of releasing Harmonia axyridis on the control of peach aphid on
pepper. Plant Protection, 44(6): 210-213. [5K K3, H R, B
TR, Zokik, A, 2018. BRI X 5 5 e B4 B
BREFRCRBISZM. FPIERT, 44(6): 210-213.]

Zhou FC, Du YZ, Sun W, Yao YL, Qin JY, Ren SX, 2003. Impact
of yellow trap to sweet potato whitefly Bemisia tabaci
(Gennadius) in vegetable fields. Entomological Journal of East
China, 12(1): 96-100. [JAfEA", LM, IME, WhaHerk, =&
P, AEIAE, 2003, BEAOWSEHBAR R BB VE ST, AeAR
FL 24, 12(1): 96-100.]



