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Abstract [Aim] To quickly identify the host plant composition and dietary diversity of two phytophagous scarab
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preferences of these beetles were analyzed to provide a scientific basis for the environmentally-friendly control of these
pests. [Methods] Samples were collected using two methods, manual trapping of live beetles and automated collection via
lethal infrared monitoring lamps. Guts of both live trapped and lamp-killed beetles were dissected, and total DNA was
extracted from the gut contents. The #nL gene was amplified by PCR and sequenced on a high-throughput platform. The
resulting sequences were compared against the NCBI database for taxonomic assignment. Both Alpha and Beta diversity were
calculated and used to compare the diversity and composition of the plants consumed by each species. [Results] Analysis of
H. parallela gut contents revealed a diet dominated by a few plant species, primarily Prunus pseudocerasus, Bothrocaryum
controversum and Salix babylonica. Of these, P. pseudocerasus was the most prevalent, with a relative abundance of
68.56%. In contrast, A. corpulenta had a more generalist diet, which included P. pseudocerasus (24.62%), Malus
honanensis (19.02%), S. babylonica (14.61%) and Robinia pseudoacacia (10.70%). The Alpha and Beta diversity indices
obtained using both two sampling methods (fresh samples from live-caught specimens and dry samples from light-trap
killed specimens) were compared, and no significant differences (P> 0.05) were found. Both types of sample accurately
reflected the abundance, and evenness, of ingested plant species, as well as the feeding preferences and dietary diversity of
each species. [Conclusion] The integration of plant DNA barcoding and high-throughput sequencing effectively enables
rapid and efficient identification of the plants consumed by phytophagous insects. Gut samples obtained from pest monitoring

lamps can reliably reveal the natural dietary composition of the target species. These results support the development of

food-web based ecological regulation, and the development of environmentally-friendly pest control strategies.

Key words scarab beetles; insect diet; DNA metabarcoding; insect monitoring lamp; insect gut
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1994 ), FEEMFEHARMAW L IE, S
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Fig.1 Relative abundance of plant taxa at the genus level in the gut samples of 28 beetles
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Fig. 2 Composition of plant community structure at the genus level in the gut samples
of Holotrichia parallela and Anomala corpulenta

A, WERE SRR TR B, HASRTE G FORE AR A5 H 220 . Hpar F1-6: %R0 (i i AL
Hpar L1-8: WREI4@I7IETHE; Acor F1-6: SiLtmi4fa/miBfikt; Acor L1-8: ﬁﬁlﬁﬁﬂﬁ%%lﬁ?ﬁéo &l 4[4,
A. Community structure composition diagram H. parallela samples; B. Community structure composition
diagram of A. corpulenta samples. Hpar-F1-6: Fresh intestinal samples of H. parallela;
Hpar_L1-8: Dried intestinal samples of H. parallela; Acor F1-6: Fresh intestinal samples of
A. corpulenta; Acor_L1-8: Dried intestinal samples of 4. corpulenta. The same for Fig. 4.

®1 BESEscANASmERNSEYMRAMERENEE

Table 1 Plant species-level composition and relative abundance in the diet of
Holotrichia parallela and Anomala corpulenta

R RIS & T4 X (%)
Beetle species Genus Plant species name Relative abundance (%)
i L il 4 £ A& Allium KA Allium fistulosum 0.86
H. parallela ANE Celtis FME Celtis sinensis 1.56

KT & W@ Bothrocaryum YT &8 Bothrocaryum controversum 6.66
WO E R Elymus WS EE Elymus nevskii 2.94
T8 Oryza IKF#E Oryza sativa 1.91
LW 3E)E Potentilla TR Potentilla cuneifolia 0.74
& Prunus ZRIAZ N Prunus hybrid cultivar 0.61

Bk Prunus pseudocerasus 68.56
WiJ& Salix TN Salix babylonica 3.69
T KA Zea E K Zea mays 1.71
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£53% 1 (Table 1 continued)

R RIS & =R 7/ R X (%)
Beetle species Genus Plant species name Relative abundance (%)
i 2 T 4 fa, WItkE Juglans bk Juglans regia 2.71
A. corpulenta JK B Debregeasia JKJWR Debregeasia orientalis 0.50

i J& Diospyros Fi# Diospyros kaki 2.77
W5 g Elymus WIS LEL Elymus nevskii 0.99
SERIR Malus TR 16 52 Malus honanensis 19.02
)& Populus WKHy Populus xcanescens 7.00

o E BBk Prunus pseudocerasus 24.62
HI¥LJE Robinia JI# Robinia pseudoacacia 10.70
K1 J& Schima 2l Ligustrum lucidum 0.49
W& Salix TR Salix babylonica 14.61

O 0 2 = T AR 2R 4 fa THAE( Acor_L: 818.42+
124.73 ), it —2 LEEL IRl — b P R 5 T AR 1)
ERERW, HAEEEE IS E L L
)% X (P>0.05), IEAh, ACE 8515
Mroh L 2R IE 1 B A 4 £ gy 3 i Vs A6 A 40 ol
X (IERA RN ) B e EE LS T4 gk 4
. RETREAL TR ACE #5508 & T-HEAE
EAr A A B [ ¥ e 2 5% (P>0.05), £

A o SRR T R = B A RE ) A
—H (%2),

Shannon 88T/~ , PP 4o T HLE M Y Fh
KA ZHMITEE2ZS (P>0.05), Simpson
BREE R RER I, W FEAL S D 2 i S v
FREE L AR, UL HAE ) B G i AR Z B PR KT
Y5 RIS, TR EEX L AR i AR R
JER B (P>0.05) (£ 2).

®2 BESRSAMEEWMERNITEDR Alpha SHEERKRE

Table 2  Statistical comparison of plant dietary diversity between Holotrichia parallela and Anomala corpulenta

FE MY Chao F5%k ACE 184K Evenness 154X Shannon 54§ Simpson 5%k
Sample type Chao index ACE index Evenness index Shannon index Simpson index
Acor F 988.31+111.38 ab 1 077.05+136.82 a 0.22+0.02 a 2.05+0.23 a 0.56+0.09 a
Acor L 818.42+124.73 b 896.25+140.84 a 0.19+£0.03 a 1.76+£0.25 a 0.62+0.08 a
Hpar F 1119.21£64.93 ab 1 191.15+£88.05 a 0.20+£0.03 a 1.89+0.28 a 0.57+0.08 a
Hpar L 1233.17£143.6 a 1 338.37£160.38 a 0.20+£0.02 a 1.95+0.15a 0.61£0.05 a

Acor F: %W 4B, Acor L: H&ENN & fAMpiE T4E; Hpar F: KEREDSM7EEAE; Hpar L. BERE4
B TR . RPBIENFI ER R, FOEUEE AR NS FRERR 257 B (P<0.05, BNZETT 2007 ).
Acor_F: The fresh gut sample of A. corpulenta; Acor_L: The dried gut sample of A. corpulenta. Hpar F: The fresh gut

sample of H. parallela; Hpar_L: The dried gut sample of H. parallela. The values in the table represent the mean + SE.
Different lowercase letters within the same column indicate significant difference (P< 0.05, one-way ANOVA).

2.4 Shannon-Wiener B ZFn4Fh BRI Lo 47

i 3k X I £ A 9 43 BT, 454 Shannon-
Wiener £ 5P RN, WFANIEY) Z
FEPE KT B 1y 58 3 PE#E4T T ¥4 . Shannon-
Wiener £ ( & 3: A) B8, FFEZA8 1 Shannon
T8 BB I 5 BB g b, AR IR R —
WHEEBTRE, X—B%ERW, ENTFH,

90 e BB W AR T T W Bl 2 AR N R
HAE S MR BAGA EIZY 20 000-30 000 £5
&, fRECEAS TS, UL YT IRE T
ARG RERYZERE, R, AR
FEA i 23K B Y Shannon T8 2UE AR, i H
FLHCE WAE P R A Z R KO B2 5k
TR BCE A R I S, T o — 2
HHXT A2
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Fig.3 Shannon-Wiener index curve (A) and species accumulation curve (B)
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