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The Sexual Difference in the Silk Worm Cocoons relative
to the Optical Properties

I. Composite Spectro-characteristics of Cocoon Layers

Kanctake NINOKATA
(Laboratory of Agricultural Physics)
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1. Photo tube 1P39 (for superintendence) 9. Wave length cam
2. Iris 10. Light quantity adjust.
3. Light source lamp 11. Shutter
4, Field lens 12.  Exit slit
5. Entrance slit 13. Sample
6. Object lens 14. Filter
7. Diffraction grating 15. Photo tube 4409 (for measurement)
8. Spiral spring
(a)
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Fig. 1. (a) Skeleton diagram in the optical system.
(b) Diagram of monochromatic light action, after having passed through
the diffraction grating.
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Fig. 2. Connection diagram in electrical system.
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Fig. 3. Characteristics of photoelectric spectrophotometer.

1. Relative sensitivity of phototube in uniform spectrum.
2. Relative composite characteristics of photoelectric spectrophotometer.
3. Relative intensity of spectral emission energy of the lamp.
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Fig. 4. Composite spectro-characteristics of silk worm cocoons.
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Relative composite transmittance respondent to the wave length, as the quantity of

light is constant.

Table 1.

12
56.2
11
59.8

11

56.5
61.5

10

12

11

10

(b)

92.3 73.9 72.8 71.9 68.0 65.2 63.7 61.5 59.7
12

95.0 79.6 74.2 74.0 72.2 72.0 71.0 658 64.0 62.5

=100
10

i i |
~ —NOM  NONTIn | nodoNN  Om ~ —_NOO WNOMM  ONOOoONO
T OO0 BT | Buu—aa | o — SOt NOX—aTF | GeAaT A
—NaY | novonm | A —NTn | O~~~
; ! i
— —NNO I NNOOYw | NANOWNO 0o — S VoA | NNO NV
— COCm [ ARBIBAR ANV BTFIt GG — SS—mn  BOYCO% | =S —d= i
| — NN Tt L o~ — N <t O~r~\0w <t
; W
| B85 B
23333 |
= NOCOO  ~oNoA NO o = —N~w NOYTNY  ONoOoOTO
OSSN CTF %00011 G en COS— wWonFde— Feoeicvodst
: = NN mmm97 N — NN O~ ~0Nn T
N0 oo™~ VOMNNON | O o O NN O NO
OO~ O NXR AOIGIFOW 6O L OONY AT ATFS | s s
—NM . TN TN — NN L 0NN
| |
—NO—  OOoON®O ONMNOS oo o NSO SN0 | O N0
CSOT— | ABONR | mm RSSO SO Vs | ST ST
NNV VNSO NSO —In S ~ —_ANEO  OXMO [ VINVOOD
CCOCON OITNOHX e —Rwe | aiod SSSAN VNG | AR S
— NN T o~--~on< oy —~ N L ooVt
NMWX  CwNnoOm Nt OO o | THNOD nNo®O  donaor
OO WHANNSH WMot | s CSTS— AR | taNS —~od
i — N <rw i or-r~-oan<g o~ — N < MOOOnT
NN VRO | QN0 Moo  ~<t “ =N | NANTOY | NONONO
COCAN  SHnnnS  mene—a—d . o SO OUFwnmaan  FonNReo
; — T NnOoVVINmMm — — AN OO0 T
NNt e | moMNne | + | —NMO mNO®O | avmemos
St G —0  OaNNGSES S SO SRR~ AR SD
— N \D OO\ O\ OO I~ o — —— N | Nnunnng o
1328ﬂ27002,059230 e Kev) - - O o0 WO oOor 440402.
SSemn | Aol SAMSAT NS SN B i | AL iy |
— o o~~~ n<s o~ | — o on ST OOV VOonm !
— N0 NOOTO  nooOWVO ok~ ~ = en OO  NNOUN~ON |
SSS=  MANTOR ST~ o OO  SAS—1n | ARG FoS !
—NOT  DOOoVvnT R , AN | OO
—NINE COVROE ANEMINS O — NN OO nN | OO OoOK |
SO = N OSm NG od COCOm ISl S
: i
i 1
s 2
OO0 OO0 VOO Q OO [oYeYeYe) OO | QOVOD OO
/ QTSR SRIBR SRELBR 8% >3]
© i =) 2 S oF IR m2468 ANNTFo® | 2Q
\~A1um. ;
\ mm | nmm
! 0 By— : i
/ V«aua | WMb[
m%e | %e
/ — — !
: |

2 No.
Transmittance

at A=

=526 [mu]

526 [mu]
& No.

Transmittance

at 2




278 - J gk il

S e B, o TR O TR YR X 7%%% RS NSY (AN

R e [ RGP & s, BRI E O Bl H IS W [ - TRE S Te D o oRy 1/2 s 4 7
. F B REOGEC LCRIE R s 1 /‘\(DLLMLK 8 %”IU\HJ FOEL DT > TNBDT, aE
Fyt, WHOEBERRDIEL, ORIV EME Y fe B & BUT B A8, BSOS TR G
N R R IR I 2 THE LI WDOTH - T, W% IOODTi"‘D! AT 500
WIET 2 BT W E B Y L e K O BYVET AT B D TR TR A A YRR & % 1737&6

W E AR Fo, BORIO YU F, WINERE o, GOROLE ()JL BIE) x XU, R
T X T=F/Fy=¢ % Thbhb

Table 2. The relation between transmittance (7)) and variation of transmittance per unit of

. . - AT
ratio of optical length variation ( Ax/x ) .

| i ] | ]
Transmittance T ‘001‘005!0.1102!03\04‘0.5§0.6 07\0.810.951.0
' o ‘ \ ] \ | I
Zg;-_T]o& 00%50L®ﬂ02w303m903&a03m203%60ﬂM502@70lmﬂomM# 0

40— de e ¥ — T = ,TIOgST
dx X
Ths. E-T
AT
Ax/x =Tlog:T
Lk T b HADEE Y D O E DX

: Ax/x
it dx/x w2345 FEEO AL TlogT r7th,
EE T 12 0T, Table 2 0 X 5107 5.

Fto dx/x iR FER 0.1, 0.2, e , 0.9, 1.0
T dx/x % parameter LB L XEER T iowis
T 25FE B DAL AT 11 Fig. 6 o X 5 /¢ graph %

i <. _®UmuL?b4N o] M CIREN IR TS
D, ZRLDERBENRDS Y FLREL LB IEO0
BT T 5 2 &R, i Ax/x BRRAICETS
U, Tk 25 0F0EM AT /5. #l
ZALRERE, A, Mg ORI theh 0.6
[mm], 6[mm], 60[mm] »-2. MigERENT 2L
X RE SO X D iR £3[mm] ORGSR
T5 e ThuE, FER 40 [%] or ATk 183
[9] OFWROZALNES B, FIHOEH T E
D R LA U2 B fediciy,  £0.3 [mm] oY
Fig. 5. Graphs of transmittance variation DZACHEAPN TR B, BROEH R -
relative to transmittance. ih 0,03 [mm] OIIRIEDOZTALL RIS




%ﬁ%wmfmﬁﬁ B BME Gr1iR) 279

&Kﬁé.%af%%@;5&%Mﬁﬂ@ﬁﬁﬁﬁmiofﬁﬁ%ﬁi:k@%ﬁwﬁ&5k§b&
FHuEiabinw, itt&&w@%@%Mm&dé<L%%”@@E&fﬁfDLﬁ%L@a%km
HEDFD G 5128 LCh, BT FE R N IC 2 3 = X 2G5 0T - AR B N & g
TTEDN S E N IUE R B o L itk 5.
§m®m&vm%%@w%Vibm%%ﬁm%<mk%%@ub%@&£m@&ékfok@v.
L2rL 2D & ST cell % AP TR A B AJe s B —50 e 3 = L v X 3. IeEBHTRD L 5
CHEBR WIS <, WEDRONHRM A<, SR % I 2 055038, 2 .

vV & B
FENT R ORI DRI OWTL BT, SIS B A UGEL, RIEE L < LTE

O T DR A U SN, B3y, %hfLObf%Lg«tuk,5
WD ICARZI T Y D, MRS SRR O HL A B\~ 7o PG4, FRE M AEZAE O R 2 DH) Rt L
T - I LA PSR OB A £+ 3.

VI 45 =2

Lo MEIREE » R > o om AT TSR T “Spectronic 207 % JHusv-.

2. JREOMEREL, £ SMECOWTIIEL -

3. W UYeMLea AT+ 5 WA DA 2 JE R CIIBEMEIC X 2 35115000 B e ds - 7o

4 M CRIAERIRAVD S W IedIs, 1o & XA IR D0 - Th, = D & 2
FEINI N YTH B,

5. ﬁmwm%mm,%hﬁgﬁ%EM$§<HEVﬁ,%%ktw&mmfﬁ%ﬁ%mb<bf
WET 2 0ER L 3.

6. TICHIERREICIE, X DI UIRE, RN 10 [mua]~15 [mu] o¥eye, r D EREOYE
B E R 2 080356 5.

X (3

) PUJsilg o aRAEP &40, 3, 11, 58-62 (1964)

2)  PHPGE— AR &4, 4, 3, 68-71 (1965)

3) PHE R HORGSREHEL, 34, 1, 37-41 (1965)

4) J. B. Powsers, J. T. GUNN, F, C. Jacog : Agr. Eng., 34, 3, 149-158 (1953)

5) K. H. Norris, J. D. RowaN : Agr. Eng., 43, 3, 154-159 (1962)

6) F. C. Jacos, R. J. RoMaNI, C. M. SPROCK : Transactions of the ASAE, 8, 1, 18-24 (1965)
7) N. N. MoHSENIN : Transactions of the ASAE, 8, 1, 25-29 (1965)

8) G. S. BIrTH, K. H. NoRrRIs : U, S. Dep. of Agr. Tech. Bull. No. 1341, 1-20 (1965)
9 s g 0Tk Ak 97), 243 (1964)

10) @)+ flndy » Stk s ARG, 359 (1965)

1D - i s RABEAT B i, 25-40 (1938)

Summary

1. For the execution of ‘measurements’ was adopted the Shimazu-Bausch & Lomb Dif-
fraction Grating type photoclectric spectrophotometer “ Spectronic 20 .
2. On account of the limited sensitivity of this apparatus, the silk worm cocoon layers




were selected as the object of these measurements.

3. In the synthetic spectro-characteristics of the cocoon layers having equal optical length,
no sexual difference was to be recognized.

4. The optical length of the cocoon layers is too short for this method to be suitable
for the discrimination of sex, even when there is actually a difference between the sexes.

5. Even in case of the worm pupa, in which the optical length is not so short, for the
realization of an effective measurement it is necessary to equalize, before the measurement, the
optical length with the use of the special cell.

6. Moreover, the settlement and supply of the light source brighter than the present one,
the monochromatic light with a spectral bandpass of 10 [mpu] to 15[mp], and more sensitive
photoelectric multiplier are deemed to be essential for a correct and trustworthy measurement.



