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Numerical analysis on morphometrics of nine geographical populations
of Tibetan migratory locust: Locusta migratoria tibetensis

Chen phase solitarious
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Abstract The morphometrics of nine geographical populations of the solitary Tibetan migratory locust: Locusta migratoria
tibetensis Chen were analyzed using Hierarchical Cluster Analysis ( HCA) and Principal Component Analysis ( PCA) .
Variables examined were tegmen length ( E) posterior femur length ( F) maximum width of head ( C) tegmen length
and posterior femur length ratio ( E/F)  posterior femur length and maximum head width ratio ( F/C). There was a
significant difference between the results obtained from HCA and PCA making it difficult to explain morphological variation
in the above 5 parameters. Variation in the 5 morphometric parameters did not correspond to variation in either geography
or environmental conditions. The results imply that the solitary Tibetan migratory locust does not display consistent
geographic variation in the morphometric variables measured.
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Table 1 Sampling sites information of the Tibetan migratory locust
Collection sites Population Code Longitude Latitude Altitude River Sample
, o , BBNT  29° 437 23.06" 094° 18° 06.72" 3 018 m , 49
Baiba Nyingchi Tibet Baiba Brahmaputra River
Luoxu Serxfi LSGS 32°31°02.00" 097° 49° 14.50” 3358 m ) . 88
) Luoxu Jinsha River
Garze Sichuan
o BNT 30° 31°12.70” 101° 29 75.30" 3485 m . ) 15
Burang Ngari Tibet Burang Majiazangbu River
Bamei Dawu . BDGS 30° 35°42.50" 101°26°45.00" 3541 m . 19
. Bamei Yalong River
Garze Sichuan
. CST 29° 147 35.49"” 091° 19°59.25" 3584 m . 27
Chatang Shannan Tibet  Chatang Brahmaputra River
NZNT  31°05°33.70" 079° 07°98.50" 3 756 m 8

Nag Zanda Ngari Tibet Nag

Langqinsangbu River

Xiangzi Zanda Ngari . . XZNT  31°07°09.25" 079° 51°53.70" 4029 m 63
. Xiangzi
Tibet
. RNT 33°09°25.64" 079°09°34.27" 4154 m 18
Rutog Ngari Tibet Rutog

Sengezangbu River

- GNT 32°26°42.60" 079° 09° 06.10" 4225 m 11
Gar Ngari Tibet Gar
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Fig.1 Geographical distribution of sampling collection sites of Locusta migrtoria tibetensis
1-BBNT.2-LSGS.3-BNT.4-BDGS.5-CST.6-NZNT.7XZNT.8-RNT.9-GNT
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Fig.2 Standard scheme of morphometric measurements of three morphometric measurements ( Dirsh 1953)
E Tegmen ( elytron) length; F Posterior femur length; C Maximum width of head.
2 9

Table 2 Morphometric parameters of adults of 9 geographical populations of

Locusta migratoria tibetensis phase solitarious

Maximum
Elytron length Posterior femur Elytron length and Posterior femur
Population width of head
E ( mm) length posterior femur length and maximum
Code € (mm) . . .
F ( mm) length ratio E/F head width ratio F/C
? ) ? 15 ? é ? 15} ? é

BBNT 30.99 +0.29 25.61 £0.08 17.25£0.24 14.53 £0.10 5.62£0.04 4.45+0.09 1.80+0.02 1.76+0.02 3.07+0.04 3.29£0.05
LSGS 38.78 +0.40 31.51+0.08 20.49 £0.19 16.96 £0.16 6.42£0.06 4.95+0.04 1.88+0.01 1.86+0.01 3.19+0.02 3.43£0.02
BNT 41.43 £0.65 32.52+0.13 21.52+£0.22 17.16 +0.17 6.27+0.07 4.670.11 1.92£0.02 1.90£0.02 3.43£0.03 3.68+0.07
BDGS 37.77+1.42 30.20 £0.09 20.37 £0.61 16.42+0.20 6.11£0.17 4.72+0.04 1.85+0.03 1.84+0.02 3.33+0.03 3.48 £0.03
CST 38.83+1.20 32.21 £0.08 20.84 £0.45 18.06 £0.13 6.30£0.23 5.11£0.07 1.86+0.03 1.78 +0.01 3.33+0.08 3.54 £0.04
NZNT 38.43+0.70 34.09 £0.35 19.00£0.50 17.72£0.56 5.95+0.14 5.13£0.14 2.02+0.03 1.93+0.05 3.19+0.02 3.46 £0.04
XZNT 38.17+0.34 32.21£0.07 20.22£0.15 17.04 £0.10 6.00£0.09 4.78 +0.05 1.89+0.02 1.88+0.01 3.39+0.06 3.59 £0.03
RNT 38.56 £0.48 31.97+0.09 20.48 £0.23 17.33 £0.14 6.23+0.07 4.89+0.07 1.88+0.02 1.84+0.03 3.29+0.03 3.55+0.05
GNT 40.24 £0.81 32.89 +0.13 20.46 +0.47 16.92+0.39 6.44+0.15 5.76£0.67 1.97£0.05 1.95£0.04 3.19+0.08 3.02+0.25

—_ = s e e e e e

o

Data in the table are means + SE.
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Fig.3 Phenogram of group average clustering ( UPGMA) for 9 OTU’ s in the solitarious phase

2.2 93.06% 3

3

Table 3 Eigenvalues of the correlation matrix of PCA

Prin Eigenvalue Difference Proportion Cumulative
Prin 1 5.7614 3.2545 0. 5761 0.5761
Prin 2 2.5069 1. 4687 0.2507 0. 8268
Prin 3 1.0381 0.5566 0.1038 0. 9306
Prin 4 0. 4815 0.2961 0. 0482 0.9788
Prin 5 0. 1854 0.1597 0.0185 0.9973
Prin 6 0. 0257 0. 0249 0. 0026 0.9999
Prin 7 0. 0008 0. 0006 0. 0001 1. 0000
Prin 8 0. 0002 0. 0002 0. 0000 1. 0000
Prin 9 0. 0000 0. 0000 0. 0000 1. 0000
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Fig.4 Ordination on principal component coordinates Prin 1 and Prin 2 for 9 OTU’ s
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