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M or phological identification of different instars of
Megoura crassicauda
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Gansu Agricultural University, Lanzhou 730070, China)

Abstract [Aim] To develop an accurate and rapid method for identifying instars of the aphid Megoura crassicauda.
[Methods] A stereo microscope was used to record the body length and body color, body width, head width, antenna length,
hind tibia length, cornicle length, and caudal shape and length, of different M. crassicauda instars. [Results] Seven
morphological indicators differed significantly among different instars (P<0.05). The antennal length of apterous and alate
individuals from different instars did not overlap, and can therefore be used to definitively identify instars. Body length and
hind tibia length can be used as auxiliary indicators. In addition, the presence of wing buds, the shape of the cauda, and the
number of antennal subsegments, can also be used for rapid and specific instar identification. [Conclusion] Antenna length
can be used as the primary means of identifying the instars of M. crassicauda. When this is combined with the number of
antennal segments, body length and color, hind tibia length, and the shape of caudal and wing bases, it is possible to accurately
and efficiently identify the different instars of this species.

Key words Megoura crassicauda; instar; morphological identification
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Fig.1 Morphology of different instars of Megoura crassicauda
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A. 1st instar nymph; B. 2nd instar nymph; C. 3rd instar of apterous nymph; D. 4th instar of apterous nymph;
E. 3rd instar of alate nymph; F. 4th instar of alate nymph; G. Alate adult; H. Apterous adult.
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Tablel Measurements of external morphological variables of different instars of
apterous and alate Megoura crassicauda
W INTIESFEAE (mm) I Instars
Wing Exter_nal_morphol ogical 1 2 i 3 44 g
type indices (mm) 1st instar 2nd instar 3rd instar 4th instar Adult
TE kK SR (AR e 1.013:0.012 e 1.380+0.007 d 1.741+0.015¢ 2.319+0.014b 3.364+0.014 a
Apterous Body length Mean+SE
AR Range 0.924-1.146  1.317-1.465  1.618-1.922  2.138-2.566  3.112-3.552
55 SR MELR  0.49120.007 e 0.648+0.005d 0.812+0.008 ¢ 0.961+0.006 b 1.158+0.008 a
Body width MeantSE
AL IEEE Range 0.408-0.583  0.579-0.695  0.694-0.880  0.874-1.035  1.023-1.248
g Sy kR ElR  0.339£0.002 e 0.380£0.003d 0.407+0.002 ¢ 0.443+0.003 b 0.454+0.004 a
Head width Mean+SE
ASAL IR Range 0.319-0.363  0.345-0.399  0.378-0.427  0.410-0.482  0.416-0.486
il £ AR MERR 0.950£0.005 e 1.334+0.009d 1.771+0.010 ¢ 2.434+0.015b 3.317+0.012 a
Antenna MeantSE
length AR{LIRE Range 0.905-1.004  1.218-1.396  1.676-1.865  2.293-2.647  3.233-3.506
A5 K Sk ElR  0.115+0.010 e 0.16620.016 d 0.206+0.007 ¢ 0.250+0.022 b 0.403+0.032 a
Corncile Mean+SE
length 5L IR Range 0.094-0.135  0.133-0.187  0.190-0.219  0.201-0.289  0.357-0.480
Bk (AR e 0.063£0.012 e 0.124+0.016 d 0.137+0.011 ¢ 0.190+0.021b 0.402+0.029 a
Cauda length Mean+SE
AL IEE Range 0.036-0.084  0.102-0.183  0.119-0.161  0.146-0.242  0.349-0.485
FERRY K EYEsbisiR  0510£0.004 e 0.668+0.011d 0.932+0.027 ¢ 1.275+0.027 b 1.916+0.008 a
Hind tibia  Mean+SE
length 5 {LIEEE Range 0.476-0.543  0.525-0.701  0.892-0.995  1.213-1.345  1.805-1.992
HEm kK SR AR e 1.01320.012 e 1.380+0.007 d 1.779+0.010 ¢ 2.206+0.011 b 2.326+0.011 a
Alate Body length Mean+SE
AR Range 0.924-1.146  1.318-1.465  1.668-1.889  2.113-2.364  2.227-2.438
s S (E AR MELR  0.49120.007 e 0.648+0.005d 0.844+0.010 ¢ 0.985+0.007 b 1.050+0.013 a
Body width Mean+SE
AL IEE Range 0.408-0.583  0.579-0.695  0.693-0.910  0.908-1.091  0.963-1.193
358 Syt kRl 0.339£0.002d 0.380£0.003 ¢ 0.414+0.002 b 0.454+0.004 a 0.456+0.003 a
Head width Mean+SE
AR Range 0.319-0.363  0.345-0.399  0.402-0.446  0.420-0.500  0.428-0.488
il £ 1 S bR el 0.95020.005 e 1.334+0.009d 1.803+0.007 ¢ 2.913+0.011b 3.411+0.024 a
Antenna MeantSE
length ASAL IR Range 0.905-1.004  1.219-1.396  1.708-1.886  2.815-3.054  3.232-3.699
Tl 45 K (AR MER:  0.115£0.010 e 0.166:£0.016 d 0.218+0.002 ¢ 0.346+0.005b 0.425+0.004 a
Corncile Mean+SE
length ALIEEE Range 0.094-0.135  0.134-0.187  0.196-0.246  0.282-0.397  0.381-0.461
BHEK SRR MERR  0.063£0.012 e 0.124+0.016 d 0.142+0.002 ¢ 0.235+0.003 b 0.409+0.005 a
Cauda length MeantSE
AL IEE Range 0.036-0.084  0.102-0.183  0.121-0.185  0.212-0.263  0.329-0.449
FERRY K EYEsbisiR  0510+0.004 e 0.668+0.011d 0.977+0.007 ¢ 1.396+0.008 b 2.091+0.008 a
Hind tibia  Mean+SE
length AL IR Range 0.476-0.543  0.525-0.701  0.898-1.098  1.345-1.506  1.996-2.172

TP AT/ NG F-REFR R R I RAH R S8 bR e P<0.05 /K F- | i 325 5% ( Duncan ERHTE 2515 ). T,

Different lowercase letters in the same row indicate significant difference at 0.05 level by Duncan’s multiple range test

between different instars for the same morphometric value. The same below.
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Fig. 2 Antenna morphology of different instars of Megoura crassicauda
A LI B2 IR AWE: C.3IRTCIMAWF; D. 4 IR TCHAA Y ; E. 3IATAT I
FAWBHBEY; G AR, H JCH .
VP i B 7 B L1 R 0 Pl RS [ 00 0 5 s ) f £ 1
A. 1st instar nymph; B. 2nd instar nymph; C. 3rd instar of apterous nymph; D. 4th instar of apterous nymph;
E. 3rd instar of alate nymph; F. 4th of instar alate nymph; G. Alate adult; H. Apterous adult.

The numbers in the figure indicate the number of antennal segments of different
instar nymphs and adults of the both morphs of M. crassicauda.
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Fig. 3 Violin-plot of measurements of morphological variables of nymphs and adults of Megoura crassicauda
A-C: Jo@#i#y; D-F: A7,
A-C: Apterous; D-F: Alate.
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®2 BEBRYARBRPESHERSRANXRE
Table2 Therelationship between external morphological indices and instars
in different instars of Megoura crassicauda

SRR o i

R HMRIE SR bR LM -
Wing type External morphological indices Linear equation Coefnq ent' of P-value
determination

Jo Al Apterous {44 Body length y1=0.341 2x,+0.694 3 R?=0.976 8 P<0.01
#45% Body width y,=0.164 7%,+0.319 6 R’=0.9728 P<0.01

3k 9% Head width y3=0.029 3%3+0.316 6 R’=0.862 5 P<0.01

fil /i< Antennalength y4=0.583 4x,+0.210 9 R?=0.964 0 P<0.01

84K Corniclelength y5=0.065 9x5+0.030 5 R?=0.867 3 P<0.01

K Caudalength ¥6=0.074 4xs+0.039 9 R?=0.793 1 P<0.01

Ja RS Hind tibialength y7=0.341 3x,+0.037 4 R?=0.930 5 P<0.01

HBA Alate &K Body length y1=0.355 6x,+0.684 6 R?=0.959 2 P<0.01
#45% Body width y,=0.144 9x,+0.368 3 R?=0.9117 P<0.01

3k 5% Head width y5=0.032 0 x3+0.314 0 R?=0.823 1 P<0.01

fiifa K Antennalength y,=0.629 8x,+0.172 7 R?=0.949 8 P<0.01

84K Cornicle length y5=0.080 2x5+0.015 0 R?=0.876 9 P<0.01

A Caudalength y6=0.070 7x5-0.026 9 R?=0.848 2 P<0.01

JA S Hind tibialength y7=0.351 2x;+0.039 0 R’=0.9319 P<0.01

S 11 T EAR AR o A A AT BS54
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FINESE, 2022 ); RIS AEAS I I A 4 e b,
IR —TREE Bl SERIE ST bR Tk i,
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WFFE4s B AL (Ishikawa et al., 2008; 25 £k
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fil f R B R A% LI AT flAR , 7E 2-3
HEE, RO E 5T, 4R EREFINE 65
(5KZE4E, 1990 ), ML 2E 2 B4 . R RIRIR
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[ F 25 53l 25 BOIRAS L R B A R R il 7 I
TRCH B A SR B TR , REAS A L 3
PR K T BB, AR B G R . O
Sh, WRFERD, IR B KEEEIRE N R
P 2R AE BRI AT BIE A, A IR AR
P LA BUEATAH XTI A4 95 %5 (Asai et al., 2002;
SKEEREST, 2022, TKIEl A, 2023 ).
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