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Effects of prey species on the development and
reproduction of Harmonia axyridis
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Abstract [Aim] To determine the best prey species for the large-scale, captive rearing of Harmonia axyridis. [Methods]
Reproductive life tables were compiled for H. axyridis populations that were fed on one of four prey species; Myzus persica,
Aphis craccivora, 1st and 2nd instar larvae of Spodoptera litura or Argyrogramma agnata, and the effects of prey species on
their growth, development and reproduction, of each population were compared. [Results] Prey species had a significant
effect on the larval period, survival rate, the pre-oviposition period, average fecundity and hatchability (P<0.05). Specifically,
H. axyridis fed on Ap. craccivora and M. persica had shorter larval periods [(8.38+0.42) and (9.25+0.39) d, respectively] and
higher survival rates (91.70%=x7.50% and 90.00%=x6.30%, respectively), than those that were fed on Ar. agnata larvae [(10.58+
0.49) d and 58.30%+7.50%, respectively) and S. litura [(10.95+0.66) d and 50.00%+8.90%, respectively] (P<0.05).

Approximately 90% of H. axyridis that were fed S. litura larvae were unable to lay eggs. However, those that were fed Ap.
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craccivora, M. persica and Ar. agnata larvae laid eggs normally, had a shorter pre-oviposition period and higher egg hatching

rate. The pre-oviposition periods of H. axyridis that were fed the above prey species were (5.48+0.17), (5.87+0.27), and
(5.70+0.30) d, the average fecundities were (792.47+60.89), (604.87+77.17) and (167.93+47.73) grains/female, and the egg
hatching rates were 93.83%+6.89%, 94.07%* 4.46% and 90.94%=7.16%. [Conclusion] Ap. craccivora and M. persica

larvae and the 1st and 2nd instar larvae of Ar agnata were the most suitable of the four prey evaluated for captive rearing H.

axyridis. When the number of aphids is insufficient, 1st and 2nd instar larvae of Ar agnata can be provided as an alternative.

These results should improve the large-scale, artificial breeding of H. axyridis.
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Fig.1 Developmental duration of Harmonia axyridis feeding on different diets
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Data in the figure are presented as mean+SE. Histograms with different letters indicate significant difference
by Tukey’s multiple range test at P<0.05 level. The same for Fig. 3 and Fig. 4.
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Data in the figure are presented as mean+SE. Histograms with different letters indicate significant difference by

Kruskal-Wallis test at P<0.05 level.
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Fig. 4 Body weight (A) and longevity (B) of Harmonia axyridis adults feeding on different diets
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Tablel Lifetableparametersof Harmonia axyridisfeeding on different diets
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Parameters M. persica Ap. craccivora S. litura Ar. agnata

j=§ K
Vq%%kz fm 0.18+0.01 b 0.20+£0.01 a - 0.16+0.01 ¢
Intrinsic rate of increase
VIR0 Bl 2
IHRTE Ry , 488.45+74.22 b 652.19+59.34 a - 78.00£16.66 ¢
Net reproductive rate

< 2%
Jﬁﬁ&iuki% 1.20+0.01 b 1.2240.01 a - 1.17£0.01 ¢
Finite rate of increase
Tﬁ“ﬁ?i’ﬂlﬁ%ﬁ T (,d) 34.37+2.63 a 32.03+1.43 a - 27.41+1.12 b
Mean generation time (d)
v e

FREEMI{INTA 2 (d) 3.8540.26 b 3.430.13 ¢ - 438+0.14 2

Population doubling time (d)

R PR ERR , R R AR B . [RIATAN IR SRR RN 48 Tukey’s 28 HUELAE 0.05 /K22 57 % .
Data in the table are presented as mean+SE, and — indicates that most of adults had no oviposition. Data with the different
letters within the same row indicate significant difference by Tukey’s multiple range test at P<0.05 level.
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FE) 7 A R ¥ 5 IS e R A

EEF, BEIE IR, fAERAT YIRS
BREERRARK LT B O ] 85k
( Simpson and Raubenheimer, 2012; 5f ¥ 4,
2017; 5kt 2021 ), $&m N Ak R ARE A

ELab

B B Rei-E B Coccinella septempunctata
R BT | AR R A O I, HBRE LR
BRI (FEDEEE, 2023 ); WS IS I 0 BB 47 0 40 e
i, HEEAFIE®R (Cheng et al., 2022 ), £,
PP N TR R Es I p-51 % N Rl &4l
FIE % (Sun et al., 2018 ), FIZRJ5 76k He sl B 2R
I8 Drosophila melanogaster %)) HUfR) 37 53 (0 51 HL B}
USRI BT, AT LA 2 e R T B
(JTHEF, 2021; REEFRSE, 2024 ). ABFFE LA
LU 1-2 e RS A, GIREE T
1| &y HUFE I SR O R A FE At S RS
AR S LRI A7 A B B 25 55 o RIIL, SR s h
I RS BT A [F) £ 4 S L DG B8 3 77 ) o vt = £
T A K B FVESE AL, R HN AR
K, DI S @8R B AL T2 FA= B b
Mgt =%
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