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Morphological characteristics for distinguishing the
instars of Acyrthosiphon pisum
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Abstract [Objectives] The objective of this research was to identify morphological characteristics that can accurately
distinguish the instars of Acyrthosiphon pisum. [Methods] Seven morphological indices of winged and wingless morphs,
including body length, body width, head width, cornicle length, cauda length, antenna length, number of antennal segments
and hind tibia length, were measured under an ultra-wide area, 3D microscope. [Results] Although the morphological
characteristics measured differed among both wingless and winged instars contiguous instars overlapped in all except cornicle
length, which was therefore the only morphological characteristic that could reliably distinguish different instars. Hind tibia
and antenna length are, however, useful as auxiliary characteristics. Additionally, the number of antennal segments can be used
to differentiate between Ist and 2nd instar nymphs, and cauda shape to differentiate between nymphs and adults. [Conclusion]
The instars of A. pisum can be accurately and quickly identified on the basis of cornicle length. Hind tibia length, the number
of antennae and degree of cauda development also facilitate distinguishing the instars of this species.
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1: Antenna length; 2: Head width; 3: Body length; 4: Body
width; 5: Cornicle length; 6: Cauda length;
7: Hind tibia length.
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Fig. 2 Morphology of different instars Acyrthosiphon pisum

A1

WFs B.2 WA, C JOERA 3R, D AWA 3 IAEE; B JOEAY 4 KA

F. AR 4 Wi s G JCMALEE s H AT .
A. 1st instar nymph; B. 2nd instar nymph; C. 3rd instar nymph of wingless morph; D. 3rd instar nymph of winged morph;
E. 4th instar nymph of wingless morph; F. 4th instar nymph of winged morph; G. Wingless adult; H. Winged adult.
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Tablel Measurementsand statisticsof 7 morphologlcal vanabl&for the deter mination of instar s of Acyrthosiphon pisum

5 1] Instar

o AR
nymph nymph nymph nymph Adult
T RK A Mean  0.948+0.011e  1.246+0.016d 1.400£0.018¢  1.699+0.026b  2.140+0.020a
Wingless Body length AL IREE Range 0.768-1.135  1.037-1.494  1.138-1.712  1.423-1.980  1.815-2.503
K58 SEHIH Mean  0.377£0.004e  0.490+£0.007d  0.574+0.008c  0.741+0.010b  0.879:+0.008a
Body width AL Range 0.303-0.436  0.415-0.568  0.498-0.696  0.615-0.797  0.753-0.969
ki SEHIH Mean  0.292+0.001e  0.311£0.002d  0.333+0.002¢  0.372+0.001b  0.385+0.002a
Head widh AL Range 0.260-0.317  0.280-0.344  0.302-0.362  0.340-0.392  0.357-0.417
fil A EH4{H Mean 1.124£0.009¢  1.506+0.015d 1.999+0.016¢ 2.478+0.012b 3.158+0.020a
Antenna length IR Range 0.952-1.253  1.250-1.744  1.727-2.275 2222-2.670 2.810-3.471
A SEH(E Mean  0.140+£0.003¢  0.244+0.004d  0.376+0.003¢  0.553+0.004b  0.770+0.0052a
Comicle length AL Range 0.104-0.189  0.200-0.293  0.330-0.426  0.489-0.632  0.696-0.878
BhRK SEH(E Mean  0.035£0.001e  0.127£0.005d  0.173£0.005¢  0.229+0.006b  0.411=0.006a
Canda length AL IEEE Range 0.021-0.047  0.041-0.193  0.086-0.264  0.143-0.391  0.145-0.528
Ja R SEHIH Mean  0.496£0.008e  0.672+0.008d  0.947+0.010c  1.326+0.010b 1.887+0.014a
Hind tibia length ARALWERE Range 0.353-0.617  0.553-0.787  0.814-1.125  1.160-1.511  1.670-2.169
FES LU NS F-A4{H Mean  0.987+0.017¢  1.258+0.011d  1.404+0.018¢c 1.756£0.022b 2.128+0.015a
Winged  Body length LIRSS Range 0.735-1.209  1.035-1.456  1.137-1.711  1.422-2272  1.755-2.503
(LN SEAH Mean  0.409+0.007¢  0.498+0.005d  0.590+0.007¢  0.726+0.008b  0.872+0.007a
Body width ARALIEEE Range 0.339-0.525  0.413-0.597  0.497-0.818  0.615-0.952  0.687-0.970
S SEJ(E Mean  0.271£0.004e  0.316£0.001d  0.334+0.001c  0.372+0.001b  0.386+0.001a
Head width AL Range 0.178-0.320  0.290-0.348  0.302-0.363  0.340-0.403  0.370-0.417
il F < SEH(E Mean  1.074£0.011e  1.54420.002d  1.996£0.026c 2.500£0.013b  3.225+0.028a
Antenna length . ALIREE Range 0.907-1.274  1.400-1.734  1.642-2.275 2.222-2.896 2.518-3.860
MK A4 Mean  0.138+0.003¢  0.246+0.003d  0.374+0.003¢  0.547+0.004b  0.759+0.005a
Comicle length ARALIREE Range 0.100-0.183  0.201-0.294  0.332-0.415  0.467-0.609  0.643-0.878
BRI SEX(E Mean  0.036£0.001e  0.12440.005d  0.170£0.005¢  0.233+0.006b  0.413+0.006a
Cauda length AL HRE Range 0.021-0.049  0.043-0.189  0.074-0.251  0.138-0.411  0.278-0.516
Ja RIETK I Mean  0.494+0.008e  0.663+0.008d 0.969+0.013c  1.408+0.011b 1.933+0.014a
Hind tibia length ARALIREE Range 0.349-0.656  0.461-0.827  0.814-1.243  1.255-1.719  1.742-2.364

FrP R AR R, AT BRSNS TR LSD ZE ILEE R B3 (P<0.05),

Data in the table are means+SE, and followed by different lowercase letters within a row indicate significant difference at the
0.05 level by LSD multiple range test.
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Fig. 3 Box-plot of measurements of 6 morphological variablesfor Acyrthosiphon pisum nymphs and adults
A TR, B, GRS AR, C LA MK D. ARBEEK,;
E. ARG RAEW; B AR fORRBIEARA IR
A. Cornicle length of wingless morph; B. Hind tibia length of wingless morph;

C. Antenna length of wingless morph; D. Cornicle length of winged morph. E. Hind tibia length of winged morph;
F. Antenna length of winged morph. Different colors represent different ages.
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Fig. 4 Antenna of of Acyrthosiphon pisum at different instars
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A. 1st instar nymph of antenna; B. 2nd instar nymph of antenna; C. 3rd instar nymph of wingless morph of antenna;
D. 3rd instar nymph of winged morph of antenna; E. 4th instar nymph of wingless morph of antenna;
F. 4th instar nymph of winged morph of antenna; G. Wingless adult of antenna. H. Winged adult of antenna.
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