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Abstract

Cotton aphid (Aphis gossypii Glover 1877), citrus aphid (A. citricola van der Goot 1912), and apple aphid (A. pomi de Geer
1773) can damage pear (Pyrus serotina) simultaneously, and their morphological similarity makes identification difficult. The
purpose of this study was to use scanning electron microscopy and light microscopy to study the morphology and characters of
antennae, siphunculi, and caudas of the cotton aphid, citrus aphid, and apple aphid in order to be able to identify them. The body
lengths of the three aphids are similar, at between 0.900 and 1.640 mm; the antennae are adorned with imbrications and lengths
are between 0.540 and 1.080 mm or about 3/5-3/4 of body length. There are eight round secondary rhinaria in a row on the 3th
antennal segment, no rhinarium on the 4th antennal segment, and a ciliated primary rhinarium on the 5th antennal segment of
alate cotton and citrus aphids. The 6th antennal segment is divided into two parts: the basal part carries a cluster of seven ciliated
primary rhinaria on its distal end; and a terminal process. The greatest difference between alate apple aphid and the other two
species is the nine round secondary rhinaria on the 3rd antennal segment and five on the 4th antennal segment. The 5th antennal
segment has three round secondary rhinaria except a ciliated primary rhinarium on its distal end. The siphunculi of these three
aphids are tube-like and adorned with imbrications. The siphunculi of apple aphid is the longest (about 0.360 mm for apterae). The
shape of cauda is conoid. The length of the cauda of apterae apple aphid is the longest (0.183 mm), the ratio of siphunculus and
cauda length is between 1.653 and 2.010, and the apterae apple aphid is significantly larger (2.010). The cauda of the cotton aphid
usually has four-six hairs, but cauda of the citrus aphid usually has eight-12 hairs, while the apple aphid usually has 12 -16 cauda
setae. Because the number of cauda setae shows a slight overlap between apple and citrus aphids, comparison of the siphunculi of
apterae and secondary rhinaria on the 4th and 5th antennal segments of alate adult should be made for identification.
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Table 1. Measurements of morphological characters from apterae and alatae of Aphis gossypii, A. citricola, and A.

pomi
Length (Mean £ SD) (mm) Ratio (Mean £ SD)

Species Body Antenna Siphunculus Cauda Antenna/Body Siphunculus/Cauda

Apterae 1199:0.141 &b 0.730:0111 ¢ 0.211+0.068 d 0.126:0.027 ¢ 0.613:0.098 b 168410486 b

A. gossypii 0.980- 1450 0.540-0.860 0.110-0.300 0.080-0.180 0510-0.880 0.860-2.60

Apterae 1.30440.183 ab 0.899:0.065 ab 0.295:0.017 b 016540022 ab 0.704:0122 ab 1818:0.218 ah

A. citricola 09001600 0.800-1.000 0.260-0.310 0.140-0220 0.530-1070 1.360-2.140

Alatae 1.166:0.136 b 0.870:0.045 b 02180016 d 0.134+0.019 ¢ 0.755:0091 a 1653:0.226 b

A.citricola  0.980-1480 0.740-0940 0.160-0.240 0.120-0.200 0,620-0.940 1.140-2.000

Apterae 131940174 a 095440059 a 0360:0017a 018310027 a 0733:0.093 a 20100303 a

A. pomi 1.080-1.640 0.820-1.080 0.340-0.400 0.120-0.240 0570-0910 1500-2.830

Alatae 1235:0.173 ab 0.880:0.059 ah 0.250£0.012 ¢ 0.145:0.019 he 0.720+0.078 ab 17460226 ab

A. pomi 1.040-1.460 0.820-0.940 0.240-0.260 0.120-0.160 0.630-0.790 1500-2.000

Means in the same column followed by the same letter do not significantly differ at the 5% level based on

Tukey’s HSD test.

IThe range of measurements of characters.



0.02mm |

Fig. 1.

312

B, 8 C,
9 5 3 )
Scanning electron microscope photos of whole antenna of alatae. A, Aphis gossypii, showing eight
secondary rhinaria on the 3rd segment and a primary rhinaria on the 5th and 6th segments; B, A. citricola,
showing eight secondary rhinaria on the 3rd segment and a primary rhinaria on the 5th and 6th segments;
C, A. pomi, showing nine secondary rhinaria on the 3rd segment, five on the 4th segment, three on the 5th
segment, and a primary rhinaria on the 5th and 6th segments.
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Fig. 2 Scanning electron microscope photos d
the antenna of alatae Aphis gossypii. A,
round secondary rhinarium on the 3rd
segment; B, ciliated primary rhinarium on
the 5th segment; C, ciliated primary
rhinarium on the 6th segment showing a
cluster of seven sensilla.
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Fig. 3.

SEM (A, B,
C )
Scanning electron microscope photos of
alatae siphunculi. A, Aphis gossypii; B, A.
citricola; C, A. pomi.
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Fig. 4. Scanning electron microscope photos of
caudal setae of alatae. A, Aphis gossypii,
six hairs; B, A. citricola, 12 hairs; C, A.
pomi, 14 hairs.
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Fig. 5. Histograms showing number of caudal setae of Aphis gossypii (n = 81), A. citricola (n = 51), and A. pomi (n =

33).
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Morphological Identification of Three Different Aphids, Aphis
gossypii, A. citricola, and A. pomi (Homoptera: Aphididae) on Pear

Mei-Hwa Kuo*, Lin-Hui Chiang, and Wu-Chun Tu
Department of Entomolagy, National ChungHsing University, 250 Kuokung Rd, Taichung 402, Taiwan, ROC.

ABSTRACT

Cotton aphid (Aphis gossypii Glover 1877), citrus aphid (A. citricola van
der Goot 1912), and apple aphid A. pomi de Geer 1773) can damage pear
(Pyrus serotina) simultaneously, and their morphological similarity makes
identification difficult. The purpose of this study was to use scanning
electron microscopy and light microscopy to study the morphology and
characters of antennae, siphunculi, and caudas of the cotton aphid, citrus
aphid, and apple aphid in order to be able to identify them. The body lengths
of the three aphids are similar, at between 0.900 and 1.640 mm; the
antennae are adorned with imbrications and lengths are between 0.540 and
1.080 mm or about 3/5-3/4 of body length. There are eight round secondary
rhinaria in a row on the 3th antennal segment, no rhinarium on the 4th
antennal segment, and a ciliated primary rhinarium on the 5th antennal
segment of alate cotton and citrus aphids. The 6th antennal segment is
divided into two parts: the basal part carries a cluster of seven ciliated
primary rhinaria on its distal end; and a terminal process. The greatest
difference between alate apple aphid and the other two species is the nine
round secondary rhinaria on the 3rd antennal segment and five on the 4th
antennal segment. The 5th antennal segment has three round secondary
rhinaria except a ciliated primary rhinarium on its distal end. The
siphunculi of these three aphids are tube-like and adorned with imbrications.
The siphunculi of apple aphid is the longest (about 0.360 mm for apterae).
The shape of cauda is conoid. The length of the cauda of apterae apple aphid
is the longest (0.183 mm), the ratio of siphunculus and cauda length is
between 1.653 and 2.010, and the apterae apple aphid is significantly larger
(2.010). The cauda of the cotton aphid usually has four-six hairs, but cauda of
the citrus aphid usually has eight-12 hairs, while the apple aphid usually
has 12 -16 cauda setae. Because the number of cauda setae shows a slight
overlap between apple and citrus aphids, comparison of the siphunculi of
apterae and secondary rhinaria on the 4th and 5th antennal segments of
alate adult should be made for identification.

Key words: Aphis gossypii, A. citricola, A. pomi, pear, SEM.
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