HOKKAIDO UNIVERSITY

Title A4 ADOFWEDOBELRHIDEICEY 2MET DT
Author (s) A, 74; NAKADA, Tohru
Citation LEBERFERFEACGILE, 21(1), 101-109
Issue Date 1998-01-22
Doc URL https://hdl. handle.net/2115/12179
Type departmental bulletin paper
File Information 21(1) p101-109. pdf

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




JEREFRIACE 21(1) © 101~109, 1998

7 A 2 DEERIDMAEN LIS BT 5 fat i

F H

fil

(EHBERE B FM S L BT )
CFEEIE TR 22 AsH)

A Statistical Analysis on the Genetic Differentiation
of Cocoon Shape in the Silkworm, Bombyx mori

Tohru NAKADA

(Laboratory of Statistical Data Processing, Faculty of Agriculture,
Hokkaido University, Sapporo 060, Japan)
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Table 1. Variables related to cocoon character

Index Variable Unit
Al Pupal weight g
A2 Cocoon shell weight g
A3 Long diameter mm
A4 Short diameter mm
A5 Area mm?
A6 Volume mm?
A7 Total cocoon weight (A1+A2) g

A8 S/L ratio (A4/A3) -
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Table 2. The value of variables adopted at multivariate analysis
(1996, spring, 21 strains, 8 variables, cocoon shape & weight)
Strain Al A2 A3 A4 A5 A6 A7 A8
Twl 1.207 0.167 43.18 19.42 592 7422 1.374 0.450
Eqg-1 0.862 0.110 32.91 16.48 436 4719 0.971 0.500
Eq-2 0.791 0.090 31.47 16.54 404 4380 0.881 0.526
Pb 1.073 0.139 32.02 15.78 417 4420 1.212 0.493
No 1.194 0.189 44.20 21.33 622 8623 1.383 0.483
Ro 0.856 0.142 32.25 16.96 440 4956 0.998 0.526
on 1.150 0.150 44.49 16.32 470 4993 1.300 0.367
Ge 1.330 0.213 38.19 16.61 523 5816 1.543 0.435
Wa 0.978 0.140 39.82 17.53 517 5772 1.117 0.441
rw 0.978 0.144 35.75 15.55 402 4122 1.122 0.435
NTL 0.926 0.126 39.66 16.26 491 5214 1.052 0.410
Yuki 1.142 0.303 36.05 20.39 517 6946 1.445 0.566
C98 1.092 0.155 33.33 16.69 388 4265 1.247 0.464
Kon 1.486 0.231 38.94 17.71 577 6847 1.717 0.455
Kuni 1.164 0.161 40.37 17.33 529 6108 1.325 0.431
Chi 1.065 0.135 42.71 16.21 475 5054 1.200 0.380
bm 1.096 0.148 34.39 17.05 461 5191 1.244 0:496
Hr 1.304 0.286 38.49 21.23 609 8564 1.590 0.552
Tr 0.991 0.199 31.40 18.13 455 5451 1.190 0.578
Cw 1.152 0.183 35.17 19.78 571 7583 1.335 0.563
M4 1.269 0.245 37.72 19.39 571 7353 1.514 0.514
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Table 3. Matrix of cocoon characters (1996, spring 21 strains)
upper triangle: correlation
boldface : variance

under triangle : covariance

A3 A5 A6 A7 A8
A3 1.82+01 .62 .47 .42 —.65
Ad 2.06+00 3.19+00 .81 .93 .56 .54
A5 1.92402 1.04+02 5.21+03 .96 .73 .10
A6 2.81+03 2.34403 9.69+04 1.96+06 .70 .32
A7 3.87—01 2.14—01 1.13+01 2.11+02 4.61—02 .04
A8 —1.67—01 5.81—02 4.15-01 2.69+01 4.69—04 3.64—03

B 0400, +01, 02 EEhER, X10°% X10%, X102 %53
—01, —02, —03 EERh¥FHh, X107, X107% X102 %57F
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method
(1996, spring, 21 strains, 6 variables,
cocoon shape & weight)
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method
(1996, spring, 21 strains, 5 variables
cocoon shape only)
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Table 4-1. An eigenvector, eigenvalue and related contribution ratio
(1996, spring 21 strains, 6 variables, cocoon weight & shape)

variable component 1st 2nd 3rd 4th 5th

A3 .29 —.60 .31 34 .58
A4 .46 .27 .30 57 —.37
A5 .50 —.08 1 —.70 .09
A6 .51 —.09 .15 —.19 —.28
A7 41 —.09 —.88 19 .06
A8 11 .14 .03 .03 .66

eigenvalue 3.69 1.75 0.45 0.09 0.01

contribution 0.62 0.29 0.07 0.02 0.00

accum. ratio 0.62 0.91 0.98 1.00 1.00

it RFEREEOK & WEEERT
Bl K&x H2:F H£3:8s

A boldface shows important variable related to each component

1st : size factor 2nd : shape factor 3rd : weight factor

x4-2 EFE~7 bV EEHE-FE5F - REASE
(1996 FHEEY, LRESHHRT 21 S, W5 28, TS
Table 4-2. An eigenvector, eigenvalue and related contribution ratio
(1996, spring, 21 strains, 5 variables, cocoon shape only)
variable component Ist 2nd 3rd 4th 5th

A3 .30 .63 —.42 .56 —.13
A4 .52 —.23 —.60 —.37 .41
A5 .54 12 .65 17 .49
A6 .56 —.05 .18 —.29 —.75
A8 .15 —.73 —.07 .65 —.11

eigenvalue 3.14 1.74 0.11 0.01 0.00

contribution 0.63 0.35 0.02 0.00 0.00

accum. ratio 0.63 0.98 1.00 1.00 1.00

I ARFREEOREOEEERT
Bl kEx B2 ®

A boldface shows important variable related to each component

1st : size factor 2nd: shape factor
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Summary

The mulberry silkworm, Bombyx movi, is chara-
cterized by spinning a cocoon before pupation of
larvae. There are many local silkworm strains
maintained as a material for practical breeding and
basic studies in bioligy at experimental stations
worldwide. Each strain has diversely complicated
cocoon shapes, such as sphercal, elliptical, spindle,
peanut shell and other types. This may reflect the
cross section of genetic differentiation and local
race formation of silkworms spread around the
world.

It is difficult to analyse the inheritance of cocoon
shape. As a matter of facts, the measurement of
cocoon shape is troublesome work and its difficulty
has prevented the development of genetic analysis.
Recently the author has developed a new simple
image processing system which linked a CCD came-
ra with a personal computer for an accurate and
rapid measurement of some morphological traits in
the silkworm. The cocoon shape variables mea-
sured are long and short diameters, cross-sectional
area, volume and short/long ratio. These measure-
ments were carried out after weighing individual
pupal and cocoon shells of each strain.

The similarity of cocoon shape among silkworm
strains was statistically analysed by a method of
multivariate analysis, and classified into groups. In
this case two kinds of variable combinations were
compared by use of dendrogram drawn after the
cluster analysis. The first trial consists of 6 vari-
ables including cocoon shape and weight, and the
another one is 5 variables refering to cocoon shape
only. The result of each analysis was illustrated,
and the difference between both clusters mentioned
above, was statistically insignificant. This suggests
that the cocoon shape analysis, except for the
weight factor, may be available to compare the
degree of similarity based on its genetic
differentiation of silkworm strains.

As a result of the principal component analysis
on cocoon shape, it is clear that the first component
contains the variabled to size factor and the second
Each of their

contribution ratio of eigen value has shown to be

component deals with shape factor.
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63% and 35% respectively.

In conclusion, these results of statistical analysis
may be useful to evaluate the genetic differentiation
and procedure of local rece formation of silkworm
strains around the world.



