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Numerical analyses on morphometrics gregarious and

solitarious phase of Calliptamus italicus
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Abstract Callipatamus italicus ( L.) is one of the main pests in Xin Jiang’ s grasslands. In order to distinguish the
gregarious and solitary phases of this pest we used numerical taxonomy to analyse 10 of its morphometric and 5 of its
morphological characters. Analysis of variance indicated that the gregarious and solitary phases differed significantly in all
10 morphometric characters ( P <0.05) especially eleytron length( E) femur length( F) and tibia length. With regard to
the morphological characters a significant difference was found in E/F ratio; the E/F ratios of the gregarious and solitary
phase being 1.42 —1.94 and 0.90 - 1. 39 respectively. Hierarchical cluster analysis divided the sample into 4 groups:
gregarious males gregarious females solitary males and solitary females. Principal component analysis revealed three
principal components each explaining 82. 96% .13. 86% and 2. 65% of the total variation and collectively accounting for
99.48% of the total variation. The sequence picture of principal component analysis was based on the principal component
score of the main morphometric character which was consistent with the result of hierarchical cluster analysis. The results
indicate that the gregarious and solitary phases of C. italicus can be reliably distinguished on the basis of quantitative
characters.
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Table 1 Information of collection of specimens
Height /8 Sample
Sampling North East
Phase above sea Year sex Code capacity
site latitude longtitude
level( m) ()
2009 ? 09GF 93
é 09GM 110
Gragarious 47°46°49. 34" 85°35°50. 60" 537
45 Q 10GF 100
phase 2010
é 10GM 101
2009 Q 09SF 89
) 09SM 96
Solitarious 48°10746.2" 86°3520. 6" 812
Q 10SF 100
phase 2010
%) 10SM 100
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Table 2 Morphometrics of Calliptamus italicus ( 2010)

Operational taxonomic units( OTU)

Morphometre
Measurements Gregarious type females  Gregarious type males  Solitarious type females Solitarious type males
(' mm)
L 25.60 +0. 19aA 19.73 0. 11¢C 24.58 +0.21bB 17.91 0. 14dD
(mm)

E 24.40 =0.21aA 18.00 =0. 15¢C 19.29 +0. 23bB 12. 47 +0.20dD

(' mm)

He 7.05 +0. 11aA 5.34 +0.10cC 6.77 +0.07bB 4.96 +0.06dD

(' mm) .

C 4.55 £0.05aA 3.69 £0. 04cC 4.45 0. 07bB 3.43 £0.05dD
(' mm) -

P 5.83 £0.07aA 4.18 0. 04cC 5.67 0. 08bB 3.87 £0.06dD
(' mm)

u 6.21 £0.07aA 4.49 +0.05¢C 5.91 +0.08bB 4.22 +0.06dD

M ((mm) 4.74 0. 06aA 3.48 £0.05¢C 4.58 +0.07bB 3.28 £0.05dD
( mm)

P 15.53 0. 13aA 11.71 0. 12¢C 14.62 +.012bB 9.74 £0.13dD
(' mm)

WF 4.56 £0.05aA 3.46 +0.01cB 4.29 £0. 06bA 3.20 £0.03dB
(' mm)

T 13.60 0. 11aA 9.97 0. 13¢C 12.01 +0. 14bB 8.46 £0. 14dD

* ; 0.05 0.01

Data are mean + SE; and followed by different capital letters in the same row indicate extremely significant difference at 0. 01

level; followed by different little letters in the same row indicate significant difference at 0. 05 level. The same below.

Table 3 Morphometrics ratio of Calliptamus italicus

Operational taxonomic units( OTU)

fatto Gregarious type females  Gregarious type males  Solitarious type females Solitarious type males
/E/F 1.58 £0.06aA 1.58 £0. 06aA 1.29 +0. 04bB 1.27 +0.05bB
F/C / 3.53 £0. 11aA 3.26 £0.06bB 3.30 +0.08bB 3.01 £0.08Cc
P/C / 1.28 0. 06aA 1.14 +0. 06bB 1.28 +0.05aA 1.13 +0.05bB
H/C ! 1.37 £0. 06aA 1.23 +0.06dC 1.34 +0.04bB 1.24 £0.04Cc
1.04 £0.03aA 0.95 +0. 04dB 1.03 £0. 04bA 0.96 +0.04cB

M/C
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Fig. 1

Prinl =0.37L +0.37E + 0.38HC + 0. 37P +
0.38F +0.39Ti +0. 17E/F +0. 35F/C

6.6371 82.96%
(P). (F) .
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Tree diagram of Hierarchical Cluster Analysis
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0.2121 12. 87%

(L) (E)

Table 4 Principal componoent parameter of the morphometrics

Principal component Eigenvalue Variance contribution Cumulative variance contribution
Prinl 6. 6371 0. 8296 0. 8296
Prin2 1. 1090 0.1386 0.9683
Prin3 0.2121 0. 0265 0. 9948
Prin4 0.0219 0. 0027 0.9975
Prin5 0.0158 0. 0020 0. 9995
Prin6 0. 0026 0. 0003 0.9998
Prin7 0.0015 0. 0002 1. 0000
Prin8 0. 0000 0. 0000 1..0000
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Table 5 Principal compoent score of morphometrics

/38
Year Ecotype Code Prinl Prin2 Prin3
G ? 09GF 3.3274 0.3722 -0.0896
2009 5} 09GM -0.7856 1.3103 -0.2932
S ? 09SF 1.9401 -1.2226 -0.3118
3 09SM -2.4046 -0.5022 -0.8213
G ? 10GF 2.6769 0.6132 0.2646
2010 3 10GM -1.3242 1.2764 0.2829
S ? 10SF 0.5679 -1.3977 0.4896
3 10SM -3.9979 -0.4496 0.4787
(2009 2.65% 1
2010 ) 2 2 ( 2)
3 ( 5). . .
96. 83% o
2009GF
2010GF
2009SF
2010SF
Prin2
2009GM
2010GM
20095M
2010SNM
Prinl
2 (PCA)
Fig.2 The sequence picture of principal component analysis
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