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Abstract [Objectives] The peach mealy aphid, Hyalopterus pruni Geoffroy (Hemiptera: Aphididae), is a common
agricultural pest that is widely dispersed in China and Europe. The main purpose of this study was to investigate the feeding
preferences and morphological variation of H. pruni collected from peach, plum, and reeds in Shanghai, China. [Methods]
The feeding preferences of H. pruni were determined using the leaf disc test, and morphological variation of specimens

collected on 3 different host plants was quantified by principal component analysis, hierarchical cluster analysis and canonical
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discriminate analysis of 30 morphological characteristics such as body length (BODYL), body width (BODYW), length of
antenna segments and length of leg segments. [Results] Aphids had an obvious preference for reeds irrespective of the host
plant they were collected on. H. pruni collected on reeds and peach trees preferred peach to plum foliage, but those collected
on plum trees displayed no significant preference between peach and plum leaves. Morphological analysis did not detect any
significant differences between H. pruni feeding on peach and plum foliage (P>0.05). However, those feeding on reeds
differed significantly from those feeding on peaches and plums in the length of antennal (ANTL ), length of processus
terminalis antennal ~ (PTL), basal length of ultimate rostral (URSL) and length of middle tibia (MTL) (P<0.05). In addition,
a significant difference was found in FT L between H. pruni collected on reeds and those on plum trees (P<0.05). The results
of principal component analysis showed that BODYL, HEADW, and antenna and leg length, were the top four principal
components, collectively comprising up to 66.206% of the total variance. Among these morphological characteristics, the
highest variance was in antenna and leg length. Moreover, cluster and canonical discriminate analysis show that H. pruni
collected on reeds can be objectively separated from those collected on peach and plum trees. Our inability to distinguish H.
pruni feeding on peaches and plums may be because these plant species belong to the same family. [Conclusion] There were
significant differences in ANTL , PTL, URSL and MTL between H. pruni feeding on graminaceous and rosaceous plant
species. Morphological differentiation of H. pruni may be the result of different nutritional composition and surface
characteristics of host plants, however, the specific mechanisms responsible need further exploration.
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Table 1 Collection data of the specimens of 30 Hyalopterus pruni clones measured

Code Locality Coordinates Host Date Number
1 SJ 121°13'36"E  31°726"N A. persica 2010-4-26 5
2 D 121°15'12"E  31°23'18"N A. persica 2014-4-6 9
3 YP 121°29'56"E  31°17'56"N A. persica 2014-4-11 8
4 NH 121°44'45"E  31°3'42"N A. persica 2014-4-15 4
5 NH 121°44'15"E  31°3'33"N A. persica 2014-4-15 5
6 MH 121°26'52"E  31°2'6"N A. persica 2014-4-15 5
7 IS 121°0'59"E  30°53"28"N A. persica 2014-4-29 4
8 JS 121°0'59"E  30°53"28"N A. persica 2014-4- 29 3
9 QP 120°59'17"E  31°12'18"N A. persica 2014-4-18 4

10 BS 121°26'1"E  31°24'32"N A. persica 2014-4-18 3
11 CN 121°2126"E  31°12'45"N A. persica 2014-4- 25 5
12 CN 121°2124"E  31°12'39"N A. persica 2014-4-5 3
13 CM 121°46'12"E  31°30'56"N A. persica 2014-5-7 4
14 CM 121°46'7"E  31°30'54"N A. persica 2014-5-7 4
15 CM 121°46"2"E  31°30'42"N A. persica 2014-5-7 6
29 FX 121°26'41"E  30°57'36"N A. persica 2014-5-13 3
30 FX 121°28'53"E  30°56'34"N A. persica 2014-5- 13 3
16 JD 121°15'16"E  31°23'12"N Pr. cerasifera 2014-4-6 12
17 YP 121°27'56"E  31°17'56"N Pr. cerasifera 2014-4-11 9
18 NH 121°44'15"E  31°3'33"N Pr. cerasifera 2014-4-15 7
19 NH 121°44"29"E  31°3'5"N Pr. cerasifera 2014-4-15 4
20 MH 121°2825"E  31°2'57"N Pr. cerasifera 2014-4-8 8
21 MH 121°2720"E  31°2'31"N Pr. cerasifera 2014-4-7 3
22 IS 121°0'59"E  30°53"28"N Pr. cerasifera 2014-4-29 4
23 BS 121°26'1"E  31°24'32"N Pr. cerasifera 2014-4-19 3
24 XH 121°26'32"E  31°9'16"N Pr. cerasifera 2014-4-11 6
25 XH 121°26'32"E  31°9'16"N Pr. cerasifera 2014-4-11 3
26 CM 121°54'35"E  31°32'35"N Ph. australis 2014-6-9 4
27 CM 121°53'59"E  31°34'26"N Ph. australis 2014-6-9 4
28 CM 121°35'51"E  31°40'3"N Ph. australis 2014-6-9 4
1 A 6.17+0.89 > 2.924+0.45
3 = 3.47+0.73
3
2
F=46.701 df<2 P<0.001 40 min
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Table 2 The measured characters and their abbreviations

Abbreviations Varisbles Abbreviations Varisbles
BODYL Body length FT L Length of fore tarsal
BODYW Body width FT L Length of fore tarsal
HEADW Head width MFL* Length of middle femur
ANTL Length of antennal MTL* Length of middle tibia
ANTL Length of antennal MTW Width of middle tibia
ANTL * Length of antennal MT L Length of middle tarsal
ANTL * Length of antennal MT L Length of middle tarsal
ANTL * Length of antennal HFL* Length of hind femur
ANTBL * Basal length of antennal HTL* Length of hind tibia
PTL* HTW Width of hind tibia
Length of processus terminalis antennal
URSL* Basal length of ultimate rostral HT L Length of hind tarsal
URSW Basal width of ultimate rostral HT L Length of hind tarsal
FFL* Length of fore femur FCL Length of fore claw
FTL* Length of fore tibia MCL Length of middle claw
FTW Width of fore tibia HCL Length of hind claw

*

*The characters used for Canonical Discriminate Analysis.
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Fig. 1 The number of Hyalopterus pruni on three hosts

A. B. C. +

A: H. pruni collected from Amygdalus persica; B: H. pruni collected from Prunus cerasifera; C: H. pruni collected from
Phragmites australis; The data in the figure are mean + SD.
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F=172.381 df<2 P<0.001
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Table 3 Character descriptive statistics of Hyalopterus pruni calculated with clone mean value from different host plants

Characteristic Host plant
HP-AP HP-PC HP-PA
BODYL 2.584+0.180a 2.569+0.175a 2.423+0.112a
BODYW 1.272+40.110a 1.258+0.111a 1.125+0.059a
HEADW 0.445+0.020a 0.444+0.021a 0.455+0.014a
ANTL 0.124+0.007a 0.122+0.008a 0.117+0.004a
ANTL 0.094+0.006a 0.091+0.005a 0.089+0.003b
ANTL 0.441+0.032a 0.426+0.03a 0.438+0.019a
ANTL 0.276+0.030a 0.258+0.025a 0.273+0.014a
ANTL 0.24140.017a 0.238+0.020a 0.243+0.011a
ANTBL 0.141+0.012a 0.137+0.011a 0.154+0.007a
PTL 0.333+0.031b 0.322+0.031b 0.366+0.014a
FFL 0.43+0.035a 0.434+0.035a 0.401+0.021a
FTL 0.698+0.050a 0.699+0.041a 0.699+0.020a
MFL 0.480+0.031a 0.481+0.034a 0.465+0.010a
MTL 0.782+0.045a 0.78+0.043a 0.729+0.015b
HFL 0.685+0.035a 0.672+0.037a 0.694+0.025a
HTL 1.158+0.054a 1.135+0.057a 1.170+0.016a
URSL 0.110+0.005b 0.107+0.007b 0.117+0.003a
URSW 0.083+0.009a 0.081+0.006a 0.083+0.003a
FTW 0.059+0.003a 0.059+0.003a 0.059+0.002a
FT L 0.058+0.004ab 0.057+0.004b 0.060+0.001a
FT L 0.186:0.009a 0.187+0.010a 0.189+0.012a
MTW 0.059+0.003a 0.059+0.002a 0.060+0.001a
MT L 0.059+0.003a 0.058+0.003a 0.059+0.002a
MT L 0.193+0.011a 0.194+0.009a 0.189+0.003a
HTW 0.060+0.003a 0.061+0.002a 0.059+0.001a
HT L 0.059+0.002a 0.058+0.003a 0.060+0.001a
HT L 0.208+0.024a 0.209+0.010a 0.203+0.005a
FCL 0.059+0.003a 0.059+0.004a 0.062+0.003a
MCL 0.060+0.002a 0.059+0.004a 0.060+0.000a
HCL 0.061+0.003a 0.060+0.003a 0.060+0.000a
2 4
Duncan’s P<0.05 HP-AP HP-PC HP-PA

For explanation of character abbreviationsas same as Table 2, the same as Table 4. The data in the table are mean + SD, and
followed by the different letters in the same row indicate significant difference at 0.05 level by Duncan’s multiple range test.
HP-AP: H. pruni collected from Amygdalus persica, HP-PC: H. pruni collected from Prunus cerasifera, HP-PA: H. pruni
collected from Phragmites australis.
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Table 4 Rotated component matrix, eigenvalues and contributions of 30 morphological characteristics
variables of Hyalopterus pruni

Principal component

Characteristic

1 2 3 4 5 6 7
ANTL 0.889 - 0.045 0.168 -0.120 -0.133 -0.048 -0.105
FTL 0.840 -0.018 0.015 -0.139 - 0.036 0.014 0.380
PTL 0.829 0.012 - 0.408 0.081 - 0.149 - 0.031 0.184
ANTL 0.828 - 0.141 -0.159 -0.168 - 0.044 0.198 -0.135
HFL 0.811 0.001 0.189 0.140 - 0.040 -0.343 -0.163
MFL 0.797 - 0.095 0.316 - 0.080 0.201 -0.197 - 0.020
HTL 0.790 0.063 0.109 0.203 - 0.147 -0.171 0.054
HEADW 0.768 0.080 - 0.048 0.247 0.047 0.009 -0.212
ANTL 0.697 -0.107 0.087 - 0.031 - 0.357 0.233 -0.073
MTL 0.691 - 0.131 0.593 - 0.240 0.114 - 0.061 0.143
BODYL 0.683 - 0.063 0.278 - 0.158 0.530 0.021 -0.185
HT L 0.671 0.222 -0.248 0.003 0.006 0.398 -0.298
ANTBL 0.612 0.016 - 0.328 - 0.340 -0.353 -0.131 0.072
MT L 0.611 0.224 - 0.061 0.046 0.174 - 0.059 -0.332
FFL 0.510 - 0.010 0.049 -0.335 0.377 0.365 0.493
MCL 0.073 0.949 - 0.053 - 0.030 - 0.007 0.110 0.034
MT L 0.032 0.948 0.073 -0.119 0.005 0.094 0.054
FT L 0.148 0.930 - 0.022 - 0.080 0.002 0.135 0.054
FCL - 0.008 0.928 -0.158 - 0.105 - 0.087 -0.073 0.003
HCL 0.050 0.925 0.103 - 0.111 -0.014 0.026 -0.110
HT L -0.135 0.671 0.257 -0.258 0.018 -0.321 0.134
ANTL 0.058 - 0.468 0.364 - 0.350 -0.277 0.269 0.130
FT L 0.508 - 0.047 - 0.654 -0.172 0.128 0.293 -0.106
ANTL 0.457 0.004 0.618 0.068 -0.187 0.108 - 0.356
HTW 0.015 0.057 0.365 0.742 0.112 0.262 0.250
FTW 0.194 0.345 0.120 0.642 -0.151 0.247 0.003
MTW 0.421 0.192 0.216 0.606 -0.132 -0.180 0.271
BODYW 0.425 0.052 0.454 - 0.096 0.620 -0.254 -0.019
URSW 0.172 0.006 - 0.391 0.219 0.536 -0.034 0.115
URSL 0.529 - 0.044 - 0.359 0.037 -0314 -0.614 0.048
Eigenvalue 11.372 5.457 3.352 2.330 1.984 1.585 1.213
% Variance % 33.446 16.049 9.859 6.852 5.834 4.661 3.567
% Cumulative %  33.446 49.496 59.354 66.206 72.040 76.702 80.269

20 21
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