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Summary

Principal component analysis and cluster analysis were performed on the nine quantitative

characters of the one hundred and forty eight silkworm genetic stocks.

The six major quantitative characters such as cocoon yield, cocoon weight, cocoon shell weight,

cocoon shell percentage, larval period of the 5th instar silkworm, and total larval period

showed significantly positive correlation between them,

The first three principal components extracted from the initial nine variables by principal com-

ponent analysis accounted for about eighty percent of original information. The first and second

prinicpal components were characterized as factors related to silk productivity, and cocoon pro-

ductivity, respectively, On the basis of multivariate analysis using city block distance deter-

mined from the first three principal components to measure the phenotypic diversity, the one

hundred and forty eight silkworm genetic stocks could be clustered into seven varietal groups,

and the phenotypic diversity between the varietal groups. was partly related to their geogra-

phical origins.

Among 7 varietal group, group II and IV revealed higher silk and cocoon productivity.
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Table 2. Statistics of the 9 major characters.

Statistics

Mean | Variance
Characters -
Pupation percentage 92.0 25.0
Good cocoon percentage 89.0 42.9
Cocoon yield 15.4 4.1
No. of cocoons per liter 80.2 265. 4
Single cocoon weight 1.75 0.04
Cocoon shell weight 35.5 88.1
Cocoon shell percentage 19.9 14.4
Larval period of the 5th instar 6.7 0.7

silkworm
Total larval period of the 24.2 1.4

silkworm

Coefficient, . es
deviaion | SE ¥ort il ™| Mvalue | Ranee
5.0 5.4 100 72.7 27.3
6.6 7.4 100 70.2 29.8
2.0 13.1 19.5 9.1 10.4
16.3 20.3 132 39.0 93.0
0. 20, 11.4 2.19 1.11 1.08
9.4 26.5 66.8 12.0 54.8
3.8 19.1 26 8.8 17.2
0.8 12.3 9 5.1 3.9
1.2 4,9 27.5 l 21.0 6.5

Table 3. Correlation coefficient between the 9 major characters.

Characters x| x| x| % | %] 6| %]
Pupation percentage(X;) — 0.44%% 0.41*%—-0.05 |—0.01 0.03 [—0.00 |—0.11 |-0.16
Good cocoon percentage(X;) bo— 0.37% 0.02 |—-0.01 |—0.02 [{—0.04 [—0,23%¥—0.27**
Cocoon yield(X;) — —0.61% 0.77F% 0.65% 0.47%% 0,24%* (,23%*
No. of cocoons per liter(X,) —_ —0. 66%*—0. 67*¥ —0. 60** —0, 40%*|—0, 40**
Single cocoon weight(Xs) — 0.78%% 0.59%% 0,42%% (.52%*
Cocoon shell weight(Xg) - 0.90** 0.56%% 0, 50%*
Cocoon shell percentage(X;) — 0.57%% 0.58%*
Larval period of the 5th - 0, 77%*
instar silkworm (Xj3)

Total larval period of the ! —
silkworm (Xy) )
**Significant at 1% level of probability.
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Table 4. Eigen value (&) and its cumulative contribution obtained from the principal component

analysis (PCA) of the 9x9 correlation matrix.

Principal component l A { Z, } Z, i Zs | ' Z; { Zy ‘ Zy
Eigen value(ik) 4.468 1.948 0.787] 0. 560; 0.478  0.377] 0.229] 0.095 0.057
Contribution(%) 49.64 | 21.64 | 8.75| 6.22: 5.31] 4.19| 255 1.06| 0.64

9
Cumulative eigen value(:;lzk) 4.468 6.416 7.203 7. 763‘ 8.241 8.618 8.847] 8.942 8.999
Cumulative contribution(%) 49,64 | 71.29 | 80.04 | 86.26 ‘ 91.57 | 95.76 | 98.31 | 99.36 | 100.00
Table 5. The first three major eigen vectors calculated from the correlation matrix of the 9
quantitative characters of the 148 silkworm genetic stocks.
Principal components B
Characters, Z I 2 Zs
Pupation percentage 0.018 0.541 0.527
Good cocoon percentage —0.020 0.572 0.197
Cocoon yield 0.338 0.427 —0.143
No. of cocoons per liter —0.370 —0.087 0.337
Single cocoon weight 0. 405 0.089 —0.338
Cocoon shell weight 0.442 0.022 —0.068
Cocoon shell percentage 0.405 —0.047 0.070
Larval period of the 5th instar silkworm 0.329 —0.286 0.518
Total larval period of the silkworm 0.342 —0.313 0.396
Table 6. Correlation coefficients between the major quantitative characters and principal com-
ponents, and cumulative contribution of characters to the first three principal com-
ponents,
Principal componts C .
Characters umulative
Z Z Z, contribution(%)
Pupation percentage 0.039 0. 755%* 0. 467** 79.0
Good cocoon percentage —0.042 0. 799%* 0.175 67.1
Cocoon yield 0. 714%* 0.595%* —0.127 88.0
No. of cocoons per liter —0. 782%* —0.122 0. 299%* 71.6
Single cocoon weight 0. 855** 0.124 —0. 300** 83.6
Cocoon shell weight 0.935%* 0.030 —0. 060 87.9
Cocoon shell percentage 0. 856** —0.065 0.062 74.1
Larval period of the 5th instar silkworm 0. 695** —0. 400%* 0. 460** 85.5
Total larval period of the silkworm 0.724%* —0.437%* 0.3652%% 83.9

**Significant at 1% level of probability.
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Fig. 1. Diagram from principal component analysis, The
silkworm genetic stocks against the first (Z;) an
The population was clearly classified into 7 vari
numerals are the same as in Table 1 and Fig. 2
geographical origins of each silkworm variety;
Korean; =, Tropical; s, Non-identified.,
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Fig. 2. Dendrogram based on the city block distance calculated from the first three principal

component scores of the 148 silkworm genetic stocks.

The Roman numerals indicate

varietal groups clustered by average linkage method, Sce table 1 for Arabic numerals

showing index number of the variety.

— 108 —



( DIA D

|
(6°0) (8'82) (170D (1°81) 82 (9°11) €9 ¥°0) )
902 05120 €2 : SI6TT+O79°9 | E°[-FE'EL | 8'CF9°GT | 60°0F81°1 | ¥I+&el 9°0+9°6 70F6°€6 | 9'9+E£°68 G m Y
i !
67 €L (1°61) (€72 (€A 971 (¥ (89 )
Gal '1+160"¥¢ : 1SV0+F8¥1°9 | 8°CF8'FL | G°6FL°GC | CL°0+2TS'l | ¥I+L6 6°0F9°CL | L°6F¥'e8 | 9'v+g 68 81 U ()
[
, |
09 &1 8°L1) (L°61) (8°L) (1°eD) (6L (] o Ie
Lv6°05-629 "€C PIL°0FCSC"9 | T°€-FL°LT | L°SF6°8C | €1°0F¢9°1 | CI+06 PITF0°ST | T°9FL°G6 | 6°C+G°¥6 ov A
€ , (76) L8 (§'11) @9 (77D 0°2) o | @9
€18°0F0E7 ¥c 0 €99°0F€T0°L | 6°TFECC | 6°FF9°eF | QLT0F6871 | O1-F0L 2IFO0LL | TFFLI6 | T'EFT 16 85 |
(&'8) NN (L19m) (70 (8°9) (€6) ¢ (672 (D
161°¢=299°6C © CI6°T+9¥9°L | 8°€+87CC W 6°6F9°0v | GI0F8LT | 8 FI6 20FCCL | 1°CFLTL | O°T+V°EL 4 B
RN @» a9 we | @ '8) 09 e
€ER0TLIL°0T - 9I9°0FLIL'S | 0°IFE'€C VTG Ly | 8070FF0°T | OI-FLS PIIFEOT | 8°F7FE€6L | 9°C+I"68 S I
n (0°0D) (oen . @D (€°9) 71D (6°8) (€9 CR))
VOT "1+94Lte €0L°0F9S0°L | 8°TFC16 | §FF9°LE | 60°0FLL'T | 6 TGL CEUIFOFT | €°9TFEE8 | 6°ETFL LS , €8 1
. |
(s&ep) (s&ep) (%) (89) G C:) ORI O |
WIOMY[IS oY} JO WIOMY[IS IvISUI _ s3ryusniad 1g3om 1ySom 1] Jad o8wjusorad _ $a11dLIBA .
potaad yig syl jo | qreys wmﬁm aﬂogo m=o~88 Wﬂmw U00%0d _ omﬁw%wwm | SwIomYIs wmwmwm
jeagse] relo], - porrad eale] 7 u0020) _ uo020)) o18uig jo "oN u D poor) A uonednd | sy} jo ‘ON [FISLEA

'$3109s juauodwod Jedioutid 391Y)
151y BY3 U0 PISBQ IDUEISIP }OO[q A310 Aq Parsisn[do dnoid [BISIBA [DBI UI IIIOBIBYO YOBS JO SanjeA UBSly ‘L dIqe]

— 109 —



o)t i 2 uAdifEdke] 2¥ EHe e &
2A o] #ERE AR o] FrlAe #Hithel A T4
wEs vt REGEES] QA Rt —#3te A
g & o ok FREBECERT)Y A5 “#"IEEZ%
el g, BT B #E e BEE
oA MBEREMEY Btm mALENS i 12%”:71
2 vewe. kY HBRE HFestd % o ERas
e FIAT REe SEFERS gHY B R8T
o] Htkg Bk B RTE £ 9z 53 olAL
FERRERES EHMAA 2 A ERIoHY IR
Gre2obrt Yo R Rk FEM dv BHKMen F
HE F 31§ Zleg mols oo daldE doz o
5 HE BEEF ¥ Aon Ao,

4. City-block distance(R¥ER] EEm B FIA
st o8

el A FHEIF HI1ERDAA FITRGAAY =
ZotE T city-block distanced FEdx o &
FiRsle THEMEe s 148 MBS SET HR:
2.8 29 Rk, $A city-block distance 80% % e
L2 REFE S5 148 RES TEY RENC
2 OBE 7 Qded(2d 2), MEN TEEHY
S EA(ER 7, [8e 23 SMon o
ev, {LARkE 87.7%, Wi 14.6kg, HEF 1.77
g WEE 37.6cg, WRAIE 21.3%2, BEEM] &+
RECol ™ A NS e BERolG. IRS 5H
Ao 2 HEEE ol 8l (bt 85.1%, Wi 16.3
kg, Eﬁﬁi 2.04g, WBE 47.5cg, WREHAE 23.3%
ol WP fHEEMC] B& HAM At

-2 2{@ mEe R HEE o I3, {hifiltE 74.4

fo & rlo _Q, it }=—-

%, Wewigs 12.2kg, BN 1.78g, WMFOD 40.6cg, W
B4 22.8% A fykENES] dpA Eel ah RIS
oh. VRS o8fE Ao i HE olev], FERHEER
#oy JbAr ekokm, fbifihzs 94.2%, Ik E 17.0kg,
VAT 1.80g, WEE 42.6cg, WEILE 22.3%= @
T SA el AbA 4 SERfel s VIR
40f@2] AfEe R HKs o] glon fuiftt® 94.5%,
WwiE 15.0kg, HEE 1.62g, WEE 28.9cg, WE
B 17.7%% £HFEL Fov, X MdEtke] ddAx
Rl 2 ol f ik X2 HME, WEE, WE
Hgo] Yol Moz Ao UHFS 18FE Moz
BEE o glor {bi@ttd 89.2%, W@E 12.6kg, B
FWE 1.52g, WBE 22.7cg, WEILAE 14.8% = BUE
thol =% v Fole WS 2@91 o2 R
dow B9 A EE] F3] e Rk gl

5 MESEERS MEN BB WG

TR GH K3 SFEAE(=YE 1) 2 city block
distance(FhEMH HEE ) o3 REIW(=Y )9 5
RE A2 & HEN RESS LB 34 F
BE(EE 8) A4S A & I BREEL N
35.8%, V¥l 20.8%, 1%fel 18.9%, VEfel 11.3
%, LFEl 7.5%, WHf) 3.8%, MEfe] 1.9%=E %
Rt EE A dded, o #EE HAMME
P ko zy Hi#oz bEE FA4d44

GHE, 1988) W& MM, BN S(bd won
BET 2SR AEom 444, wde]

ZEEIERRs

I #fell 50%,

VTl 24.2%,

I el

14.5% % Nifel Hopsle] Sl slom vebged o
T HEGEES st lhEr esta B 9§

Table 8. Number of the silkworm varieties of the corresponding geographical origins within
each varietal groups classified on the basis of city block distance caleulated from the
first three principal component scores.

Geographical origins N : Non-
Japanese Chinese European Tropica Korean : .
Varietal groups identified

1 10(18.9) | 9(14.5) | — | 3042.9) — | 1633

I 4( 7.5) 1( 1.6) — — — —

il 1( 1.9) 1( 1.6) — —_ —_ —

1 19(35.8) 31(50.0) 4(19.0) 3(42.9) 1(50.0) —

\% 11(20.8) 15(24.2) 12(57.1) 1(14.2) 1(50.0) —

W 6(11.3) 5( 8.1) 5(23.8) - — 2(66.7)

Wi 2( 3.8) - - - - -

Total 53 (100) 62 (100) 21 ( 99) 7 (100) 2 (100) 3 (100)

* The numerals in the parenthesis indicate percentage of the corresponding varieties within each

varietal group to a total of the silkworm varieties of each geographical origin.
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