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Fl2E REMEEERESRCIST 5 T S FHE B 0 2204 B R Ess R
EOM|R M B WM OWE BB BRBEREE K& 4
O | 0.25-0.50 * 0. 25-0. 50 ok 0.10-0.25 | 0.25-0.50 | 0.25-0. 50
B I ! ok [ 0.50-0.75|  sxk | 0.05-0.10 | 0.25-0.50 | ks
i) if] skokk 3 ok Kk Kok *kokok
5 B e | sokok 0. 25-0. 50 * *
B i} 7 \\\‘\ soksk * Ep *;k
ERoE| i i "y et - P
w oW 3 0.95-0. 975
WIS 5P 0. 05, SR S0, 00 : B2 logr 006 05 (08 01 I B 0 B R S L
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A3 (B Rk Mk R st B TE S FIBIMIE ©
PEHIN) o> STV B s 4

BRI A EIEATR bt TERET

/3 e T & & F TP % £ F
x = hK/Hk logex x = hK/Hk logex
i | 0.4715 —0.7513 1. 2644 0.2321
Iy I | 1. 0957 ' 0. 0866 0.9324 ‘ —0. 0695
i) 11 0.6493 —0.4315 1. 3366 0. 2867
A % 1. 2686 0. 2328 0.7015 —0. 3539
i it 1. 7534 0. 5607 0. 6460 —0. 4370
ORI 1. 2750 0. 2399 0. 5586 —(. 5816
=4 iy 1. 5401 0. 4317 0.7156 —0. 3339
T o fib 1.9360 0. 6597 0.3934 —0.9325
x% = 14. 26* x4 =15, 39%

[) *:P<0.05, h,kis kot H, K e iie st - O MR TEMET
B, ACTRRGE TEMET, A THRET S o TORETRdoRT
TF&}ﬁ‘Of;.

PEMRI O ZDF BUEPUEDRR, N hbOEBENEEMTH DI, M, [GRIRRCHEE
Biddwbhte. FhBOEEMSETHBENEI L BRoEEEMTDH D EM, [HH, KL
BRI, B U EER & B, M, BE, BREHCREhZhEEENAD ORI o1, Th
SRR L OB RO 43 E T O 2 h S F R ORMO M A T T B Tt &
iR S hic. ok, BEEIELGRECIEEE P <0.05) AAbhicd, ZhidBehbl
B OMBEER TR T h Bl - e X ORMHEA IR lcd Tldleb s EHEE S h 5.

FHEBCEEREC T I T g Lot T 23 <, B T 3% - &5, TR
Dl o8, EET: T 238, T 2MEL, Zoflud T dsx ot T 23 <, TR 2K
$, FRFRICOWTHEREER OB & B » Tk, IBHE, WL, ST X OV Tzl
HEARRT & R R FHESY R Lic. FEMMOZORBEBEO R, BEEFTEHIFIMREST 0
B Rieh, MURBIOCERMNEDR O AEHEELZ R L.

DER, MM & EIENOESRTED T AR OV TREHR o BEM: (Heterogeneity) %
WET B0, FROEERIC IR LT — 2% B. Woolf ' oI35 5Pk X » T
Frite.

ZORRIFI3RCRE L L S, TRMETFRIOC T REFTCEEENZEDLR PL
0.05), Wi {2 TR FERUESRTE O T AT HBAEN SO Th L D b REL -
TVBRLENZL s T BRI ER S . Tibb B, AR, WR, LG, Tk L CZo
fbcix T J(EF O HBIFIENHEEMRES TR ko T b0rx L, &k XOMILTREKL
oTic, i T BETFOH L T METOEN L& B RER Lic.

= ¥
KPKT v 7V 7 M BRKIE & > TRTMEMEEA 952 31, IR0 854 B, M THIAR
FEUEA 41 THE X O F TR AR iES- 23 SO My Tf Bl X otmEk Hb Mo iz idixic. 205 b
2 DR BT RAERERE AR 3 X O REHEBUESRTE O T B TFHEC OV CIREER, MM, R
BEOWERERIO LB TT 7. ZOMBRIEKDER D TH 1.
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50 TOWE K E M BE R M s 22% W1s (1975)
(1) iy T E FHE R TR c T = 0.332, Tf™ = 0.265, Ti»=0.378,
Tfe = 0.016, [FEEEHTERE© T =0.330, T =0.266, TfP= 0,388, Tft=0.016, #
TRFEREHELEBEC T4 = 0.122, TfP = 0.244, TfP: = 0.634, Tf® = 0.000 35 J OV A RFE AR AL

Heppe TfA = 0,391, Tfor=0.587, TfP:=0.000, Tft=0.022Th 7.

(2) ME Ho BETHEEXETHE © Hbr = 0.994, Hb® = 0.006, #T-FfE< Hbs = 0.902,
Hb® = 0.098 ¥ J 04 A FeE < Hb* = 1.000, Hb® = 0.000 TH - 7.

(3) fEmEmEsEomy T MoHA» b REMER X OEAFTEC SV GIXEDOH#EA TV S
ZEATREE R R, FAEk Hb BlSAis b/ REORT&E AL S HoF S hic.

(4) BTAMEEsEseErEoms T BomcEErrk 9237350 (P <0.001), [[
LB RMFERIZ L v, Tf Ble oW TRHEBAC o L s BIRE2Z s EAE 2 b hik.

(5) BEMEomE T{EETHEC O VL TEESARS I OCEERTSH TR LER, £
FEMS, FEMER X OREETEFRFRERNZ DR, TR I LIIEEFFEORF I DI b E
LTWBZ EXRBE IR,

(6) EEETHRLEELRH L OBT B. Woolf iRIE3 2% GHrkic Licdi» € T EEZFH
oW T Lci R, T En 3 £ O TP BERFe oW CERMO RECEBE1 D
Hhts (P <0.05).
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Summary

The blood samples from 952 bulls and 854 bull calves of the Japanese Black Breed,
41 bulls of the Japanese Brown Breed and 23 bulls of the Japanese Polled Breed were
investigated as to the distribution of transferrin (Tf) types and hemoglobin (Hb) types
by means of horizontal starch gel electrophoresis. The bull calves of the Japanese
Black Breed were selected on the basis of individual performance. Especially, the
bulls ana bull calves of the Japanese Black Breed were compared with respect to the
frequencies of the T alleles among years, prefectures and sire families. The results
were as follows.

1) The gene frequencies of Tf4, TPt TPz and T{E allels were 0. 332, 0. 265, 0. 378,
0.016 in the Japanese Black bulls, 0.330, 0.226, 0.388, 0.016 in the Japanese Black



feWis c MEomiE + 3 v A7 =0 v EREVE & o B8 51

bull calves, 0.122, 0.244, 0.634, 0.000 in the Japanese Brown bulls and 0. 391, 0.587,
0.000, 0.022 in the Japanese Polled bulls respectively.

2) The gene frequencies of Hb4 and Hb® alleles were 0.994, 0.006 in the Japanese
Black bulls, 0.902, 0.098 in the Japanese Brown bulls and 1.000, 0.000 in the Japanese
Polled bulls respectively.

3) The distribution of Tf types in the Japanese Breed bulls suggested rapid
increase of inbreeding within the Japanese Brown Breed and the Japanese Polled
Breed, and that of Hb types supported the process of development in each breed.

4) The observed and expected distribution for Tf types in the Japanese Black
bull calves were significantly (P<0.001) different. This biased distribution of Tf
types in the bull calves seemed to be given indirectly by family selection.

5) The frequencies of Tf alleles in the Japanese Black Breed were different among
years, prefectures and sire families respectively, and it was suggested that family
selection of the Japanese Black Cattle affected considerably to the frequencies of Tf
allels.

6) The heterogeneity on both Tf* and TiP? allele in Japanese Black bulls and
bull calves were significantly (P<0. 05) different among the prefectures by means of
"Woolf’s Test”.



