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Effects of three aphid species on the fitness and population growth
of Propylea quatuordecimpunctata (L.)

DUAN lJiachen'?, DAI Changchun®?, LU Wei', LU Yanhui*"

(1. College of Agriculture, Xinjiang Agricultural University, Urumgqgi 830052, China; 2. State Key Laboratory for
Biology of Plant Diseases and Insect Pests. Institute of Plant Protection , Chinese Academy of Agricultural Sciences

Beijing 100193, China; 3. College of Agriculture, Northeast Agricultural University, Harbin 150030, China)

Abstract  Propylea quatuordecimpunctata (L.), one of the common insect natural enemies in Xinjiang
farmlands, has important potential and application prospects for pest management. In this study, the effect of
three aphid species, including Aphis gossypii Glover, Myzus persicae (Sulzer) and Megoura japonica
(Matsumura), on the growth, survival rate, fecundity, longevity and population growth trends of P.
quatuordecimpunctata were investigated using the two-sex life table technique. The results showed that, compared
with the populations of P. quatuordecimpunctata fed on M. japonica, the populations fed on A. gossypii and M.
persicae had shorter larval developmental time and mean generation time, and higher survival rate, female
fecundity, egg hatching rate, adult longevity, intrinsic rate of increase, finite rate of increase and population
trend index. The larval survival rate of P. quatuordecimpunctata fed on A. gossypii, M. persicae and M. japonica
was 85.83% , 88.33% and 50. 83% , respectively, and the fecundity of females was 516. 71, 439. 95 and 209. 00
eggs per female, respectively. The larval survival rate and the fecundity of ladybeetles fed on A. gossypii and M.
persicae were significantly higher than those fed on M. japonica. The intrinsic rate of increase of the ladybeetle
population fed on A. gossypii. M. persicae and M. japonica were 0.216 9, 0.212 5 and 0. 044 3. respectively, and
the population trend index was 164. 10, 130. 93 and 20. 98, respectively. The growth trend of the populations fed
on A. gossypii and M. persicae was significantly higher than that on M. japonica. Taken together, A. gossypii and
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M. persicae were more suitable natural prey for P. quatuordecimpunctata. Moreover, the rearing of M. persicae

is more convenient and cost-effective, and thus it is the preferred natural prey for the large-scale breeding of P.

quatuordecimpunctata. The results have important practical guiding significance for the large-scale artificial

breeding and mass-release application of P. quatuordecimpunctata .
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Table 1 Effects of different species of aphids on the developmental durations of larva and pupa of Propylea quatuordecimpunctata
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4 WA
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HilF  Aphis gossypii
HEiF  Myzus persicae
BiE BRI Megoura japonica
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D R8P E bR AP AR NG T KR 4 paired bootstrap #3K7E P<C0. 05 K P25 BF. T,

Data in the table are mean+SE, and different lowercase letters in the same column indicate significant difference at 0. 05 level by paired

bootstrap test. The same below.
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Table 2 Effects of different species of aphids on the survival rate of larva and pupa of Propylea quatuordecimpunctata
5% /%  Survival rate
3 1 4) i
3rd instar
(97.37%1.49)a
(98.214£1. 25)a
(96.1042. 20)a

KRS

Natural prey 1) i

1st instar
(98.33%£1.17)a
(96.67+0. 02)a
(58.67+4.02)b

2 W4l iy

2nd instar
(96.61F1.66)a
(96.55+1.69)a
(87.50£3.53)b

4 ¥4 L

4th instar Pupa
(92.79=£2. 46)a (90.29+£2.93)a
(96.36+1.78)a (90. 5742.84)a
(82.43+4.40)b (88.5244.08)a

HRF  Aphis gossypii
PeF  Myzus persicae
BiS BRI Megoura japonica

3 g H 4w B 1) 7 e S R A S - B BURFAE
FEIG (S, ) 4 T 5 A B A1 AV I AR A ] R 7
5 SEFN R &)y Ho I | o Y R A o A R R
ANBFLIE, BT o5, R 118 70 ) )t 30 L7 2 45 A %
B B A6 35 B S o T 0 08 R I ) 5 1) T BRI
WO, R AR A7 Bk R AS e I 1) Oy B
FE &yt 0 1) A7 395 2R 49 i) /& 85. 836, 88. 33 % FlI
50. 83 %% WIIE 1 %)y 25 T Ay O A i e 19 L 8] 4
W Ky 37.50% F139.16%, 35.00% F1 45.00%.,
12. 002001 15. 33 %, ] MEASK 0 (14 . e Jsg o 77 1% il
2R AR s ] g WG, o LR Ay ] AR 0 R 0 A8 R WA 1Y
WE o AR R (] D
2.3 3 FEFHRXAHIIAEREANMEGH M

DARRASF R A0F A 5 16 2 I ) Ry BB L 4y ol
VIR PIL 5 T 5 77 01 o AEG 5 B S0 L e g
GRRTIA 7 OP BRI A W] S s e AR I Apk

Ao ) % 1)y B S 7 B T B T DA 1 e e A
TR T BERI (0 =% 2 (8] JC B 3 25 5+ (P=>0. 05)
o] LA 0 1% 7 B SN B ™ O R R O 516. 71
WL, LR IR 1Y, 2 439. 95 i, 2 S Ab B [H]
AR 25 5 (P>>0. 05) , {H 15 13 2 25 F 1] W i
GBI 209. 00 R (P<C0. 05), fa] ME AR U | Bk 1o
FNGE A 2 WF %) T B SN R RE S O 0 AL 2R 43 Sl Dy
82.13%.74. 77 % H1 56. 09 % . i i & Z [ 19 22 e AN
B3 A 55 G R R IR R A B AR
(Fy,05=20. 43,P<C0.05), PABEIEF hy £ i J5 BESL
O S H i A s LUK Sy ] LA AF 1% R ol A, 9 4 P
H IR EE R (P>0.05), R FEKTUB TR
U5 A £ I E T H (P <20, 05) 5 47 WEL Rk AF 1) e g o 5
AR s R R I AR A A R, A G B R A B
e W 77 A d i, —H P 22 5 B 3% (P <
0.05) (£ 3),



o 234 -

4.9 4 47

2023

FIER /%

FER/%
Survival rate

Survival rate

HIER /%

Survival rate

80

60

80

60

40

20

1004

80

60

L7y
Aphis gossypii

—a— 1%t st instar
—eo— 2144t 2nd instar
—x— 344 H 3rd instar
—a— 4§84t 4th instar
—&—1ifi Pupa
—v— it dt Female
—o—jftdt Male

BiF

Myzus persicae

Hi#%/d Day-age

o 1§54t 1st instar
— e 2#4%Ht 2nd instar
—»— 34t 3rd instar
—a—4A 4t 4th instar
——1ifi Pupa
—v— it Female
—o— kR Male

BiEER Y

Megoura japonica

Hi#4/d Day-age

—a— 1§3%hH st instar
—e— 2444t 2nd instar
—x— 34 4hf 3rd instar
—s— 44 H 4th instar
—&—liFi Pupa
—v—Jifi 1 Female
—o— i Male

100

Hi#%/d Day-age
{RINR 3 FhiF A A DI R4S E E R - EITETE E (Sy )

Fig. 1 Age-stage-specific survival rate (S,; ) of Propylea quatuordecimpunctata reared with three species of aphids
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Table 3 Effects of different species of aphids on the fecundity and longevity of adult Propylea quatuordecimpunctata
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Table 4 Effects of different species of aphids on the population parameters and population trend index of Propylea quatuordecimpunctata
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