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Morphometric analysis on four species of Formica ( Hymenoptera:

Formicidae)

HUANG Hai-Yan CHEN Yuan ZHOU Shan-Yi~ ( Guangxi Key Laboratory of Rare and Endangered
Animal Ecology College of Life Sciences Guangxi Normal University Guilin 541004 China)
Abstract: Using morphometric method to measure eight morphological characteristics ( i. e. head length
(HL) head width (HW) eye maximum diameter ( ED) scape length ( SL) alitrunk length ( AL)
pronotal width ( PW) dorsal propodeal width ( DPW) and total length ( TL)) of four species of the
genus Formica ( F. candida F. gagatoides F. beijingensis and F. manchu) . Correlation paired T
test mean value + SD  skewness and kurtosis and principal component were analyzed. The rusults
showed that morphometric analysis method can distinguish the four species from one to another and offer
an effective and fast method for morphological taxonomy.

Key words: Hymenoptera; Formicidae; Formica; morphometric; paired T test; principal component
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Table 1 The locality collecting date and sample size of the ant specimens
(yy —mm)
Species Locality Collecting date Sample size Collectors
2010 -07 8
F. beijingensis 2010 =07 30
2009 -06 15
2008 - 07 45
F. candida
2006 - 07 24
2009 -07 71
2009 - 06 45
F. gagatoides 2006 — 06 15
2006 -07 9
F. manchu 2010 - 07 34

1.2
1.2.1 3 4
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o 1.3
1.2.2 Excel SPSS 17.0
Nikon SMZ645 8 +SD. .
T N 1 2 o
( Head length HL) . ( Head width HW) |
( Eye maximum ED) ( Scape 2
length SL) | ( Alitrunk length AL) .
( Pronotum width PW) | 2.1
( Dorsum of propodeum width DPW) ( Total 4 £SD
length TL) N o
( 2o
2 +SD
Table 2 The mean value + SD among morphological characteristic values
F. manchu F. beijingensis F. candida F. gagatoides
( HL) 1.389 +0. 091 0.256 +0. 021 1. 115 £0. 326 1.269 +0. 192
(HW) 1.265 +0. 076 0.226 +0. 036 1. 111 0. 176 1.132 +0. 173
( ED) 0.359 +£0. 028 0.072 £0.014 0.468 +0.250 0.409 +0. 063
(SL) 1.358 0. 111 0.247 0. 024 1.291 £0. 210 1.345 +0. 268
( AL) 1. 870 0. 108 0.403 +£0.242 1.763 0. 259 1. 845 +0. 300
( PW) 0.804 +0. 044 0. 155 +0. 020 0.735 +0. 241 0.831 +0. 126
( DPW) 0.484 +0. 032 0.097 +0. 015 0.523 +0. 101 0.536 +0. 094
(' TL) 5.49 +0. 288 5.516 £0.423 4.941 +0. 892 5.238 +0. 810
2 4 ( PW) 0. 627
3 . 0.01 ; ( HW)
2 (ED) ( DPW)
N ; (AL)
4 . (TL) 0.932 0.0l
2.2
4 0.01 o
3 4, 3. 4 N
3 ( PW) .
( DPW) .
0. 852 0.01 ; o
( AL) : 2.3 T
( HW) ( SL) 4
0. 882 0.01 o T T
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Table 3 The correlation coefficient among 8 morphological characteristic values of Formica beijingensis and Formica candida

( HL) ( HW) ( ED) (SL) (AL) (PW) (DPW)  (TL)
(HL) - 0.311%%  -0.693** 0.430**  0.525** 0. 044 0.552**  0.497**
(HW) 0.460™* - 0.414™* 0.882"* 0.823"" 0.394™* 0.784** 0.837""
(ED) 0.552**  0.606** - 0.273" 0.117 0. 181 0. 062 0. 166
(sL) 0.637**  0.594**  0.734** - 0.848**  0.322**  0.790** 0.835%*
(AL) -0.131 -0.026 -0.014 -0. 005 - 0.304**  0.782**  0.879**
( PW) 0.469**  0.679**  0.761**  0.741%* -0.003 - 0.350**  0.381%*
(DPW)  0.356™*  0.631"*  0.600**  0.644"* -0.093  0.852** - 0.787"*
(TL) 0.666**  -0.526"* -0.676"* -0.595"" 0.312 —0.645%*  -0.483%" -
(0,01 ©0.05 ( . ) o Note: ** At the

0.01 level significan correlation "

corner is F. candida) .

4

8

At the 0.05 level significan correlation ( the lower left corner is F. beijingensis and the top right

Table 4 The correlation coefficient among 8 morphological characteristic values of Formica manchu and Formica gagatoides

( HL) ( HW) ( ED) (SL) ( AL) (PW) (DPW)  (TL)

( HL) - 0.844%*  0.854**  0.808**  0.859**  0.826**  0.819** 0.876**
( HW) 0.545** - 0.805**  0.739**  0.886**  0.907**  0.902** 0.903**
(ED) 0. 329 0. 108 - 0.747**  0.798**  0.783**  0.777** 0.812%*
(SL) 0.341° 0.449%*  0.472** - 0.744™*  0.743**  0.714**  0.722**
( AL) 0.438** 0.381" 0.371" 0.327 - 0.867*" 0.844**  0.932**
( PW) 0.455**  0.627"* 0. 205 0.396 0. 407" - 0.915**  0.883%*
( DPW) 0.378" 0.339 0.274 0. 154 0.356" 0.394" - 0.867*

(TL) 0.563**  0.494** 0.118 -0.009  0.447** 0. 240 0.459** -

SFF0.01 0.05 ( . ) o Note: ** At the 0. 01

level significan correlation

F. gagatoides) .

T

Table 5 The paired T test among morphological characteristic values

At the 0. 05 level significan correlation ( the lower left corner is F. manchu and the top right corner is

( HL) ( HW) (ED)  (SL) (AL) ( PW) (DPW) (TL)

-4.919 -1.103 1.592 -3.438"* -2.418" -3.137** -1.296 -2.322"
F. candida: F. gagatoides

43.117 38. 287 48.553 53.391 27.947 10. 402 32.151  -2.745**

F. candida: F. beijingensis
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( HL) (HW)

(ED)  (SL) (AL) ( PW) (DPW)  (TL)

56. 179 58. 851
F. beijingensis: F. gagatoides

-1.386 -3.562*"
F. manchu: F. gagatoides

) —2.869%% —-3.601*"
F. manchu: F. candida

-70.911  -63.427

F. beijingensis: F. manchu

50. 459 51. 658 28.371 46.761 42.296 -0.762

7.751 3.722%* 1.522 2.863"" 5. 809 -0.489

4.982 -0.362 -0.498 -2.513" 4.614  —-2.457"

-53.744  -55.398 -80.924 -78.211 -69.006 -0.49%4

20,01 ©0.05

significan correlation.

o Note: ™™ At the 0. 01 level significan correlation = At the 0. 05 level

5 o
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0.05 1. 2 i
1.000 | ‘ O Jb B Mk WYL F.beijingensis
N O Y= B F.candida
& IR BARML F.gagatoides
0.500 I\ W F.manchu

a —

E o )
N g o o “
R E 8o |
K ¢ 0.000F -y,
H % a 3%

i -

&

-0.500
-1.000
-1 -0.5 0 0.5 1
1 4 1. 2
Fig. 1 Plots of principal component factors 1 and 2
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