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Preference of Aphelinus mali for different Aphis gossypii instars
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Abstract [Aim] To investigate the potential of using the wasp Aphelinus mali as a biological control for Aphis gossypii, an
important agricultural pest, more specifically, the relative preference of Aphelinus mali for different Aphis gossypii instars.
[Methods] The leaf disc rearing method was used to determine the developmental duration, emergence rate, sex ratio,
longevity, and hind tibia length of Aphelinus mali offspring parasitizing different Aphis gossypii instars in a laboratory. The
behavior of female Aphelinus mali was observed and recorded for 30 min on leaf discs with 2nd and 4th instar Aphis gossypii.
Dissection was employed to evaluate the number of eggs laid, and aphids consumed, by female wasps within 24 h. [Results]
Offspring of Aphelinus mali were able to complete their development by parasitizing all Aphis gossypii instars. However,
parasitism of older Aphis gossypii instars was significantly less than that of younger instars (P<0.001), and both the
developmental duration and hind tibia length of Aphelinus mali that parasitized older instars were significantly longer
(P<0.001). The proportion of female offspring produced tended to increase with host instar, but this difference was not
statistically significant (P=0.081). No significant difference was found in the adult longevity of Aphelinus mali (females:
P=0.074; males: P=0.411). In choice tests, although female Aphelinus mali parasitized significantly more 2nd than 4th-instar

aphids(£<0. , NO suc. reference was apparent with respect to predation =U. . onclusion arasitizin, ounger
phids(P<0.001) h pref pp ith resp predation (P=0.468). [Conclusion] Parasitizing young
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aphid instars resulted in shorter developmental duration and higher emergence rates for Aphelinus mali, whereas parasitizing

older instars produced larger wasps with a higher proportion of females. Aphelinus mali preferred to parasitize 2nd over 4th

instar Aphis gossypii. These results clarify the oviposition and feeding preferences of Aphelinus mali for different instars of

Aphis gossypii, providing useful information for the mass rearing of Aphelinus mali and facilitating the application of this

species as a biological control for aphids.
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Table 1 Parasitism rate, emergence rate and sex ratio of Aphelinus mali
parasitizing the cotton aphids at different instars

% 39 WAER (%) PR (%) PEH CHER/ 880 (%)
Instars Parasitism rate (%) Emergence rate (%) Sex ratio (male/total) (%)
N1 48.50+£3.54 a 91.75+2.81 ab 51.68+5.33 a
N2 40.00+£3.47 a 95.00+2.45 ab 47.37+5.77 ab
N3 29.50+3.23 b 83.05+4.93 be 36.734+6.96 ab
N4 19.00+2.78 ¢ 65.79+7.80 ¢ 28.00+£9.17 b

NIi: 1RIF; N2: 2 3 WE; N3: 3 R iF; N4: 4 Worlif o RPN PR R, [/ — B A ) 7 B
FoRERES (P<0.05, LSD £ LKL ).
N1: 1st instar aphid nymphs; N2: 2nd instar aphid nymphs; N3: 3rd instar aphid nymphs; N4: 4th instar aphid nymphs. Data

in the table are mean+SE, and followed by the different letters within the same column indicate significant difference (P <
0.05, LSD multiple comparison test).
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Fig. 2 Hind tibia length of females (A) and males (B) of Aphelinus mali
parasitizing the cotton aphids at different instars
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B FRERR 225 W3 (P <0.05, Tukey’s 28 HACK S ). 18] 3 [,
N1: 1st instar aphid nymphs; N2: 2nd instar aphid nymphs; N3: 3rd instar aphid nymphs; N4: 4th instar aphid nymphs.
Data in the figure are mean£SE. Different letters above bars mean significant difference
(P <0.05, Tukey’s multiple range test). The same for Fig. 3.
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Fig.3 Developmental period of females (A) and males (B) of Aphelinus mali
parasitizing the cotton aphids at different instars
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Table 2 Host choice behavior of Apheminus mali towards different instars of the cotton aphids

AT B 3] Instars
Number of parasitoid behavior 2 # 2nd instar 4% 4th instar
fil £ il Antenna touch 1.85+0.20 a 4.25+0.30 b
7 F B 1. Host defense 1.35+£0.26 a 4.10+0.34 b
7=R 8 25 1] Ovipositor stin 1.75+0.28 a 3.70+0.36 b
p g
728l Oviposition 0.75+0.16 a 0.10£0.07 b
p
% EBUE Host feeding 0.70£0.10 a 0.20+£0.09 b

FHEUE N EAR DR, RS AR FHRRREEZES (P <0.05, Mann-Whitney U #58 ),

Data in the table are mean+SE, and followed by the different letters in the same row indicate significant difference (P < 0.05,

Mann-Whitney U-test).
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Fig. 4 Host feeding rate (A) and parasitism rate (B) of Aphelinus mali on the 2nd and 4th
instar of cotton aphids in a mixed instar population

N2: 2 WA s Nd: 4 Wi o P RUE D F I bR DR, A BT T RERR 22 57 3% (P <0.05, J7 SCERTERLRL ),
N2: 2nd instar aphid nymphs; N4: 4th instar aphid nymphs. Data in the figure are mean=SE. Different letters
above bars mean significant difference (P < 0.05, generalized linear model).
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Ok AF EAME R I TR DL AL B AR
(Tenaetal., 2017 ), 2F EHUCEHT, MR 50
i S [R) = BT, PN &) 52 2F £ B T2
11 BT ( Sugiura, 2020; Chen et al., 2024 ),
AR, X 7 TLRE I TE SR AY 4 AR A T
Zfil 5 7= 5P A% B kel , TE R YR T DR AR
B 2RI T TS 3X 5 2% AR f A e e e PR
W 2RI 4 183 — g R —
# (Vieira et al., 2019 ), R4 24 h PYECE T &
B TE 2 W 4 IR R0 3 25 R, (RERG 7 DAL
P, HOGIET Z27E 2 AR 7 IR R
ARG 205 %, 52 EAFF
F AT B P A 0 O SR % — 3K (Jia and Liu,
2018; Damien et al., 2019 ),
25 LA, AW RGN T AR HIE I H
b FF A A B AN A E R R R AT s BHAR T
ARSI 25 =0T fi H G & & D A, Pk
R, XN TARFR AT H ORI A s
P EARAL TR 5 A AR m IR A BT
TR, MR PG EE T, 6 TF  HE ] B TR A5CR
A WA IZWFFTIERN T H G R X —F
KE R GEEA A s, AT H G B iR
FRMFBEE T FRISHELAN o AR W H o DAL 1 H Ol
FRRE R [R] SRR ROR , TR AR R LS
R WLAF BRI W HAE R R
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