?b EE % ﬂi http: // www. insect. org. cn
ACTA ENTOMOLOGICA SINICA doi; 10.16380/j. kexb. 2021. 05. 007

GZHEBESHEXBELBAZENED FHHE
RESIMNMEESREXE

IR, RS, 2R, REET, LR,
REE"T, KA

(1. mRRLICEHY I 2BE, B 650201 ; 2. EB-EBE SIS T, St FaeE (b) EAsLsE, Jbat 1001015
3. EBRBR AL R, LR 1000495 4. FEBLABE S ATTIRT, fl Rk RESESIA M E K E A KL, Jbat 100101)

WE: [ AW R B R B R k6 A A, BT A KA FE § A xt et & 2
Hylaeus perforata % 2 K # E 3 #8 38 ¥% Gasteruption corniculigerum # %@, [ 7 %2015 8 A £
2018 59 A, i T Bk T AT R LA AN SHREASAARS AR FRHFRATHEET
AR A TR ERE LT E8 S F RS R D FHE, oGt S8 R F LR
5 EDBE AT ARG RAMAF G E R P iR AR S AR E
wAa A, [SBR)E T EE—F SR, HF5-9 AAL 4-8 ANKED AR AL; T
KRAEEE 3752, 24 M £ 0P EZ4.73 £1.31 mm; 2 RIS AL BRI R E 15 @ 8
M, BRBABEEEFTABFRET ARG A% T 5% BROFAEFTTELAMARER9 AR
& ML RS2 B T R M6 & T 4ot F5%, ot S5 fe® L0 S E S35 E 2L
Ak, At 4 AR T TGt A AR S ER AR E YR, [k % &5 20
R AR B, FFRAL R T SABR, ERIIAKES % KA A 54 Aot 53,
KREANED A AR LZRTFE, A EFAEFE BT ELINFTEIAELE, ME RS
P LA R BB AT AR AT SR HRREAH T HERA
LR R

KPR GotE¥; MM, RF%; FARSMHN,; 2F4; XREZ

HESEE: 0966  CEFRIDA: A XEHE: 0454-6296(2021)05-0605-06

Biological characteristics of Hylaeus perforata ( Hymenoptera:
Colletidae ) and its mnatural enemy Gasteruption corniculigerum
( Hymenoptera. Gasteruptiidae) and their correlation with environmental

variables

GUO Peng-Fei'”*, WANG Ming-Qiang””, LI Yi>’, CHEN Jing-Ting’", GUO Shi-Kun’"*, CHEN Guo-
Hua"*, ZHU Chao-Dong”>** (1. College of Plant Protection, Yunnan Agricultural University,
Kunming 650201, China; 2. Key Laboratory of Zoological Systematics and Evolution, Institute of
Zoology, Chinese Academy of Sciences, Beijing 100101, China; 3. College of Biological Sciences,
University of Chinese Academy of Sciences, Beijing 100049, China; 4. State Key Laboratory of
Integrated Management of Pest Insects and Rodents, Institute of Zoology, Chinese Academy of Sciences,

Beijing 100101, China)

BATH : FHERNHERIESTE (31625024 ) 5 b EARL =B M #E F 28781140 (XDB310304)

TEF T SMEE, 5, 1991 457 A4, W eE A, FErsd, Oy mh R s AR S B Y, E-mail: 120086442@ qq. com
* 1l IRAEHE Corresponding authors, E-mail; zhucd@ ioz. ac. cn; chenghkm@ 126. com

Wik H 3 Received : 2020-08-13; 123 H ] Accepted: 2020-12-30



606

B 244k Acta Entomologica Sinica

64 %

Abstract: [ Aim] The study aims to record the biological characteristics of solitary Hymenoptera in the
subtropical areas and to clarify the effects of tree species diversity on Hylaeus perforata and its natural
enemy Gasteruption corniculigerum. [Methods] From August 2015 to September 2018, H. perforata and
G. corniculigerum were collected in an artificial forest at Biodiversity and Ecosystem Functions
Experimental Sites in Xingangshan Town, Dexing City, Jiangxi Province, eastern China by using
standardized trap nests, and their biological characteristics were observed. The correlation between the
abundance of H. perforata and G. corniculigerum and the parasitism rate of G. corniculigerum and five
environmental variables, tree species richness, elevation, slope, northness and eastness, was analyzed.
[ Results] H. perforata occurs more than one generation a year. It builds nests using resin from May to
September, and its adults emerge from April to August every year. An average of 3.75 +2.24 nests were
constructed per time, and the average nest diameter is 4. 73 £1.31 mm. It overwinters in the form of late
instar larva and the sex ratio of offspring is significantly female-biased. G. corniculigerum is
cleptoparasitic and parasitizes H. perforata in July, and its adults emerge in September every year, with
the emergence time much later than that of its host H. perforata. lts offsprings consume all the stored food
in host nest. The abundance of H. perforata and G. corniculigerum was positively correlated with tree
species richness, but the other four environmental variables did not significantly affect the abundance of
both species. [ Conclusions)] H. perforata is a typical solitary bee, produces multiple offsprings during
the nesting period, and moves around in spring, summer and early fall. G. corniculigerum parasitizes H.
perforata in summer, with adults emerging in fall, and takes much longer time to develop than their host.
Other cleptoparasitic groups generally parasitize a single host cell, while G. corniculigerum destroys all
host cells and consumes all host stored food. Environment with higher diversity of tree species may be
more beneficial to the survival of species at higher trophic levels.
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EATR G I PERR B 2L A 7 IR AR Bk =

o )R b - LS R E|
( Hymenoptera ) # # #: %} ( Gasteruptiidae ) , 4t %53
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PRI P SR AL 1 £ 25 IR 55 D RE A W] 8 7R 9 2 1) Y )
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TSN o AT FE LAE Ry 1l DXV PG 4 704 B
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Table 1 Sampling data of Hylaeus perforata and

Gasteruption corniculigerum (Dexing, Jiangxi,
August, 2015 to September, 2018)

iy B AMA%L Number of individuals

7

Plot Tree species LR i AL
richness H. perforata G. corniculigerum

P23 2 12 0

P26 2 2 0

P19 4 15 1

S10 8 96 1

N25 8 25 3
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Fig. 1

Relationships between tree species richness and abundance of Hylaeus perforata (A) and Gasteruption corniculigerum (B)

R, : Spearman A5 R % Spearman correlation coefficient.

F2 ZHHEMELEAENSESRETENHEXN
Table 2 Correlations between abundance of Hylaeus
perforata and Gasteruption corniculigerum and
environmental variables

G
H. perforata

LR

e =o . .
AR G. corniculigerum

Environmental variables

R, P R, p
st N=4c:3
iﬂf :';:E ehness 0.95 <0.05  0.90 <0.05
;K Elevation 0.2 0.7 -0.1 0.9
R[5 %5 Eastness -0.1 0.9 -0.3 0.9
b5 %% Northness -0.3 0.6 0.1 0.7
Y5 Slope -0.4 0.4 0 1.0

R, : Spearman 3¢ £ % Spearman correlation coefficient.

R3I EABEBRENFTERSHETSHEXE
Table 3 Correlations between parasitism rate of
Gasteruption corniculigerum and
environmental variables

3528 Environmental variables R, P
R =5 BE Tree species richness 0.8 0.1
;3K Elevation -0.05 0.90
#1354 Eastness -0.2 0.7
It 1135 %% Northness 0.2 0.8
Y Slope 0 1

R, : Spearman 3¢ % Spearman correlation coefficient.
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K AW)°7 (Zhao et al., 2012) . ANE L G A
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