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Analysis of pest community diversity and temporal dynamics in thinned

and un-thinned litchi orchards

XU Haiming, QUAN Linfa, CHEN Bingxu’, DONG Yizhi

(Plant Protection Research Institution, Guangdong Academy of Agricultural Sciences, Guangzhou 510640, Guangdong, China)
Abstract: [Objective] Litchi is one of the most important fruits in south China. The cultivated area of
litchi was increasing in recently year. Pests and diseases became more and more serious in un-thinned li-
tchi orchard. In order to improve the environment of orchard, output and quality of litchi, the un-thinned
litchi orchard must be thinned by reasonable thinning. The aim of this study was to reveal the communi-
ty composition, species diversity, dominant pest species and annual occurrence of pests in thinned and
un-thinned litchi orchards in Guangzhou, and to provide a theoretical basis for proper application of
thinning and green control of pests. [Methods]A survey was conducted on the pest species diversity in
thinned and un-thinned litchi orchards in Guangzhou from January to December in 2016. Some larva
were collected and reared in laboratory. All specimens were identified by morphological characteristics
and molecular biology and some of that we cannot identify were sent to taxonomists. Specimens were
saved in Plant Protection Research Institution, Guangdong Academy of Agricultural Sciences. The pest
community compositions, species diversity, dominant pest species and annual occurrence of dominant
pests in different orchards were analyzed. And also, the number of species, relative abundance, Mar-

galef richness index, Shannon diversity index, Pielou evenness index and Simpson dominance index
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were calculated. [Results]A total of 61 species were recorded, which belong to 35 families, 7 orders in
un-thinned litchi orchard. The number of Hemiptera pests in the un-thinned litchi orchard had an abso-
lute dominance. In thinned litchi orchard, there were 39 species belonging to 26 families and 6 orders
and the Lepidoptera pests had the greatest species abundance. The number of pest individual abundance
and species in un-thinned litchi orchard was obvious more than that in thinned litchi orchard. The Lepi-
doptera had the highest Margalef richness index, followed by Hemiptera and Coleoptera, while Isoptera
and Thysanoptera were the lowest in un-thinned litchi orchard. Shannon diversity index decreased in or-
der of Hemiptera, Lepidoptera, Coleoptera, Acarina, Diptera, Thysanoptera and Isoptera. The highest
Pielou evenness index was Acarina, then Hemiptera and Coleoptera. The Diptera had the highest Simp-
son dominance index, followed by Acarina in un-thinned litchi orchard. In thinned litchi orchard, Lepi-
doptera also had the highest Margalef richness index, followed by Hemiptera and Coleoptera, and Thy-
sanoptera was the lowest. The Shannon diversity index decreased in order of Lepidoptera, Hemiptera,
Coleoptera, Diptera, Acarina and Thysanoptera. The Hemiptera had the highest Pielou evenness index,
followed by Diptera. The Acarina had the highest Simpson dominance index, followed by Diptera.
There were two obvious peaks in individual abundance with the main peak occurring between April and
October. In the un-thinned litchi orchard, only one peak in species richness occurred in September. How-
ever, there were two peaks in species richness occurred in un-thinned litchi orchard from April to May
and September. Different micro- environments within the orchards could have a different community
composition. The dominant pest species in un-thinned litchi orchard were Conopomorpha sinensis, Tha-
lassodes immissaria, Tessaratoma papillosa, Litchiomyia chinensis and Unaspis yanonensis. Unlike that
though, the dominant pest species were Conopomorpha sinensis, Thalassodes immissaria, Tessaratoma
papillosa, Protaetia brevitarsis and Oligonychus litchii in thinned litchi orchard. In un-thinned litchi or-
chard, the number of individual abundance of dominant pests were increasing with the increase of tem-
perature, which reached the first peak between April and May, then the number of Thalassodes immissa-
ria, Tessaratoma papillosa and Litchiomyia chinensis decreased from the flowering phase till the fruitlet
phase over. From July to September, the number of Thalassodes immissaria, Litchiomyia chinensis and
Unaspis yanonensis started rising again and reached the second peak at September. The pattern of annu-
al occurrence of Conopomorpha sinensis was a humped-shaped model with a peak at August, and the
number of Conopomorpha sinensis declined sharply with the end of longan harvest. The occurrence of
Conopomorpha sinensis was consistent with the phenological period of litchi growth. The patterns of an-
nual occurrence of dominant pests in thinned orchard were the same as that in un-thinned litchi orchard,
but the number of dominant pests in thinned litchi orchard was less than that in un-thinned litchi or-
chard. The number of Thalassodes immissaria, Tessaratoma papillosa, Protaetia brevitarsis and Oligo-
nychus litchii reached the first peak between April and May, and the second peak appeared between Sep-
tember and October. The annual occurrence of Conopomorpha sinensis was also a humped-shaped mod-
el with a peak in July. [Conclusion] The un-thinned litchi orchard has higher pest species diversity. Af-
ter reasonable thinning, the pest species and quantity both decreased significantly in thinned litchi or-
chard. In the meantime the ecological environment, the output and litchi quality in the thinned litchi or-
chard were obviously improved. There was a strong correlation between the pest occurrence and litchi
phenology. Therefore, a pest control should be carried out according to different phenological growth
period of litchi. In addition, it is necessary to take an extensive and deep investigation about the species
and biodiversity of natural enemies in the orchard, to provide scientific references for green production.
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Table 1 Species composition of pest in un-thinned and thinned litchi orchard

% A I £
Fih 42 4 Un-thinned orchard Thinned orchard
Species Scientific name AMAEHR(N) A% % F (Ra) AMAEHR(N) X % £ (Ra)
Individual abundance Relative abundance Individual abundance Relative abundance
2 H Hemiptera
R Cicadellidae
PRSI Lodiana brevis (Walker) 26 1.76 - -
Uit g s} Fulgoridae
FIRE) M Ricanula sublimata (Jacobi) 20 1.35 - -
J S Pochazia sp. 33 2.23 - -
T HR G Pyrops candelaria (Linnaeus) 28 1.89 23 3.35
IR e Flatidae
1l i Lawana imitata Melichar 41 2.77 24 3.49
) 25 i g Salurnis marginella (Guerin) 18 1.22 12 1.75
T U e Geisha distinctissima (Walker) 16 1.08 - -
W Cicadidae
sk Platypleura kaempferi (F.) 11 0.74 - -
Iy Coccidae
LRGN Chloropulvinaria psidii Maskell 35 2.37 26 3.78
£ iy Ceroplastes ceriferus (Fabricius) 27 1.83 19 2.77
H i B Pseudococcidae
KB I Pseudococcus baliteus Lit 21 1.42 - -
JE Diaspididae
FR M Unaspis yanonensis (Kuwana) 51 3.45 - -
Hr m R Aleyrodidae
R A A Dialeurodes citri (Ashmead) 40 2.71 29 4.22
Fh RS R EL Aleurotrachelus sp. 33 2.23 16 2.33
SRR EL Aleurotrachelus sp. 29 1.96 - -
g} Aphididae
T — X i Toxoptera aurantii (Boyer de Fonscolombe) 42 2.84 - -
e Pentatomidae
7 K s Tessaratoma papillosa Drury 61 4.13 49 7.13
10 Dalpada oculata (F.) 11 0.74 - -
R Bz 0 Erthesina full (Thunberg) 9 0.61 9 131
i Nezara viridula (L.) 11 0.74 11 1.60
JE R Scutelleridae
I JE& e Chrysocoris grandis (Thunberg) 16 1.08 - -
LR Coreidae
Vi R ik Cletus rusticus Stal 18 1.22 13 1.89
pupedis Leptocorisa costalis Herrich-Schaeffer 8 0.54 - -
X H Diptera
tves Cecidomyiidae
Fh A I R Litchiomyia chinensis Yang et Luo 57 3.86 19 2.77
IHAC R Dasineura sp. 27 1.83 11 1.60
LESRE| Coleoptera
H R Eumolpidae
Wy 158 kg - Lypesthes ater (Mot schulsky) 30 2.03 27 3.93
[pEaEs Rutelidae
FAEENNE 8 Mimela chinensis Kirby 22 1.49 - -
Hil ST 4 Anomala corpulenta Motschulsky 11 0.74 12 1.75
R4kl Dynastidae
Al Al Allomyrina dichotoma L. 6 0.41 7 1.02
ek Cetoniidae
HAEfEE Protaetia brevitarsis Lewis 28 1.89 30 4.37
8 Melolonthidae

e K A8 40 Holotrichia sauteri Moser 15 1.01 11 1.60
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< 1(4) Table 1(continued)

Gl E1Es4
Fili 44 24 Un-thinned orchard Thinned orchard
Species Scientific name AR (N) AR % ¥ (Ra) MEHCEN) 3 £ ¥ (Ra)
Individual abundance Relative abundance Individual abundance Relative abundance
RAF Cerambycidae
A PNGS Aristobia testudo voet 13 0.88 5 0.73
Y T8 Scolytidae
KNG Xyleborus fornicatus Eichhoff 17 1.15 5 0.73
i H Lepidoptera
iR} Noctuidae
RS Spodoptera litura (F.) 15 1.01 - -
A Oxyodes scrobiculata F. 9 0.61 3 0.44
BB} Lymantriidae
UL 75 75k Porthesia scintillans (Walker) 23 1.56 21 3.06
A R Orgyia postica (Walker) 17 1.15 12 1.75
JU R Geometridae
HH IR 22 R Thalassodes immissaria Walker 67 4.53 52 7.57
K Ascotis selenaria (Denis & 25 1.69 14 2.04
Schiffermiiller)
[A] = R Sauris interruptaria Moore 16 1.08 - -
ViE2 G YN Perixera illepidaria (Guenée) 13 0.88 - -
PN Hyposidra talaca Walker 13 0.88 7 1.02
21 R Gracilariidae
Fh A A I e Conopomorpha sinensis Bradley 109 7.37 67 9.75
FH AL ARk Conopomorpha litchiella Bardley 21 1.42 - -
R Psychidae
KEE Clania variegata Snellen 11 0.74 - -
iRt Tortricidae
= ABAEW  Olethreutes leucaspis Meyrick 32 2.17 15 2.18
VSEuE" ] Argyroploce aprobola Meyrick 25 1.69 16 2.33
HW/NEB  Adoxophyes cyrtosema Meyrick 13 0.88 11 1.60
5 £ 45 ik Eboda cellerigera Meyrick 19 1.29 9 1.31
WA KBk Homona coffearia Meyrick 21 1.42 17 2.47
W F R /NGB Cryptophlebia ombrodelta Lower 9 0.61 - -
2R Gelechiidae
A F K Anarsia patulella Walker 7 0.47 2 0.29
JEE A Ctenuchidae
A% R ik Amata germana Felder 11 0.74 9 1.31
Hig R Yponomeutidae
T R Bk Comoritis albicapilla Moriuti 15 1.01 - -
WS R Pyralidae
b ek B Conogethes punctiferalis (Guenée) 16 1.08 - -
PN Cossidae
S 2 i Zeuzera coffeae Nietner 12 0.81 7 1.02
IR} Lycaenidae
75 B /IN IR Deudorix epijarbas Moore 5 0.34 2 0.29
E 32| Isoptera
SLAEE: Termitidae
SR A I Odontotermes formosanus (Shiraki) 27 1.83 - -
2 H Thysanoptera
i Ty Thripidae
AR Scirtothrips dorsalis Hood 33 2.23 25 3.64
gt H Acarina
LR} Eriophyidae
70 1B Aceria litchii (Keifer) 28 1.89 11 1.60
g Rt Tetranychidae

A I Oligonychus litchii Lo & Ho 35 237 29 422
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Table 2 The proportion of families and species in pest community in un-thinned and thinned litchi orchard
%M1/ Un-thinned orchard [A]{% [ Thinned orchard
ES BHEC R BEARELE BRRRPE EZUEEE B R R EE AR EQUEER
Orders Family Species Ratio of Single species Multiple species Family Species Ratio of Single species Multiple spe-
family/species in family in family family/species in family cies in family

FHH 11 23 0.48 6 5 6 11 0.55 2 4
Hemiptera
X H 1 2 0.50 0 1 1 2 0.50 0 1
Diptera
I H 7 8 0.88 6 1 7 7 1.00 7 0
Coleoptera
i H 12 24 0.50 7 5 9 16 0.56 6 1
Lepidoptera
A 1 1 1.00 1 0 - - - - -
Isoptera
B H 1 1 1.00 1 0 1 1 1.00 1 0
Thysanoptera
g H 2 2 1.00 2 0 2 2 1.00 2 0
Acarina
22 TEZHEE RS MEHE 1.98, #8438 F F14538 B IS #56 B 1) Pielou $5 5] B2
22,1 EWHMBEE RGSHMEME FHHE RS, 8099, UG HFEEHE , 55N

i H 3 g 1) Margalef ¥ 3 B 5 5, 8 3.67, FLik
A H B E , 4300 0h 3.44 F11.41, S48 H A
# H B AIK ; Shannon % A 14 15 5 i s I o -8 H E

0.96 F110.95; X H /) Simpson 2 25 10 5 & 15 £ &%
=, N 0.56, HUGEEEH , N 0.51, 5 H Bk (R
3.

g1, 93.00, HeON B H A H L, 23 9 8 2.86 81 222 MERGMEE kS HEESE  (ERHETE
*3 EASEMKHZRIEEREERN ST
Table 3 Diversity indexes of pest community in un-thinned and thinned litchi orchard
% 4l Un-thinned orchard [ 1% FEl Thinned orchard
Fh 5 v RN BI5) B 3 3 LUEEES ZREME BSIE 3
Orders Ff‘EsE Z dM fe¥cH ey & ¥ D };SE' £ dM el fe¥u & %D
= Richness Shannon  Equitability Dominance Richness  Shannon Equitability Dominance
Richness . . . . Richness . . . .
index index index index index index index index
-4 H Hemiptera 23 3.44 3.00 0.96 0.06 11 1.84 2.28 0.95 0.12
Xi# H Diptera 2 0.23 0.63 0.91 0.56 2 0.29 0.66 0.95 0.54
%3 H Coleoptera 8 1.41 1.98 0.95 0.15 7 1.31 1.72 0.88 0.21
%39 H Lepidoptera 24 3.67 2.86 0.90 0.08 16 2.69 2.36 0.85 0.13
4549 H Tsoptera 1 0.00 0.07 - 0.00 - - - - -
241 H Thysanoptera 1 0.00 0.08 - 0.00 1 0.00 0.12 - 0.00
Wl EH Acarina 2 0.24 0.69 0.99 0.51 2 0.27 0.58 0.85 0.60

%49 H F B Margalef 9 Fh 3 B [R)RE 5 57 9 2,69,
HZ M H MM E , 5008 1.84 F11.31, 2430 H
2 fI% s Shannon 2 FF V18 B0 =y 12 %3 H 35 de, o8y
2.36, HUON W H RIS H 4 50 2.28 #11.72,
280 H 5 {1 s Pielou ¥ &) FEFR SR =i & H , R
0.95, H KA XUH H , o~ 0.95; #5185 H 1) Simpson A4 75
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Fig. 1 Temporal dynamics of species richness and individual abundance of pest communities in different litchi orchards
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Fig. 2 Temporal dynamics of individual abundance of the dominant pests in un-thinned litchi orchard
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Fig. 3 Temporal dynamics of individual abundance of the dominant pests in thinned litchi orchard
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