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FF E

bHREE ST 4 OMEHE R, SERAEORVKECHFRRARELFIAT S,
BABBEC T bR TE e, FOERLLT, AfHBIEOHBIE~OTHRE, BEALR
Bhish ot Thier L, ATERERI, HEE4SAROEHENABROBRBSHMBEGRORE
BETHER D R b AHEICRE Ui, FH, AR RFELBEBOE - AT O KR
Bux, EENBEEFOBK GEET) BT IEBREREA TV, LaL, BERNMIFERS
FANBFESHB IR, 4% AFBERBIEOABLIERETIIDOLU/FIN TV,
HEROMENERE X RN FAT 5B, BRREHIC ST 2EMEY A7 4 OREH
BT AWML, £{OWMERECL - THEShO2H D, F4OHLEHC BT LHERE
AF AOFEEETET 5 2 F A 58E5 (SKIERVOLD 1963, SKIERVOLD ef al. 1964, HUNT éf al.
1972, 1974) = FAEBCERABEORBRY ML 2B A7 s OFHHGC 2V TORE
7% % (VAN VLECK 1964, LINDHE 1968, Hings 1974, OLLIVIER 1974, OLTENACU 1974),
BAREHA OB L5 ATBRBChL ¢, —EMgAORFEEoRMMmE: —FLicoE
BEHEEOHMM, L ASRERBOEROLM, 74— A VAR LGAFOHFEY A7
ADOHFEHCLEEMT S, TOFHELEL {HAER%,

kI, AHER, LEOAFHEAEYHNE L L FAERYEL T, RIEMEERY
THEEERECMELTEM L, EEROMENRBREECHETLIFEEY AT 22T
BRLELDOTH S,

¥ FREEEHE»LOHF No. 27
** I aboratory of Animal Breeding, Obihirve University of Agriculture and Veterinary Medicine,

Obihire, Hokkaido, Japan.
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g W F &
1 #RBREHECETIXRSZATL
COWBHAC BN RRILSEROMESY Fig. 1 KR Lk, BIREEEDDESIE
45, BRAfEEEBE L LORESh S, 2hbOMfid, BAKREHEOB RIS TR
h, BREREFYEET S, BREREEE, EIREERNONEETREh, Thbomse
THEET D, REDENBEDKRE ST, Bl EEEh, BHMmEEE L

BHCR D Ahbh, ATEBBCHHEhS, 2OV 4 7 L CHARREHENER SIS &F
%o

2) FRRAEHXRBOHEE
4Gy (FREEMERE) 12, kR THEEHS (LERNER 1958),
AGy=rgioe/L
rre: WAEDIEME i EHWE
go: MREHERZE L {{CHIER
HAGH HEARADORENHERIT, BEFHEESINDIRO 4 S5ORRICE - Tlhhdhb,

Test cows X Young bulls

7

Bull-dams X Bull-sires

Recorded

heifers

(Recorded cows) Bull stud (A.l.station) —> Culled bulls
—>
N
Cow population
Culled cows
Cows for
replacement
Selected bulis
Heifer-dams
X

Heifer-sires &€—————0

Information
‘ ? on heifers > Culled young bulls

Fig. 1 Progeny testing scheme
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Table 1 Formula used in estimation of annual genetic gain in different paths of pedigree

Path of Population Selection
transmission selected intensity(1) Vi ‘e 46 L
ire- g Table [ d0.25k i 750
Sire-son 9 e Value* \"1+(d—1) TS 9 iredg ;
. Table { d0.25 2.80-+
Sire-daughter P Value* '\!m 9 irgoe (1 Y‘I) 750
} abcd Table — - 6.50
Dam-son PSe—(PSe—abcd)f Value* o 9 et )
’ (PSe—abcd) f4 Table 7 . A70
Dam-daughter PSe—(PSe—abed)f Value* ~h 9 irpde X
B4G =L
Fy= 3.125 4.6875 (1 vy + 46875 YT
-4 abc
24G
4G= =7 —Fy

FPS: Cow population size
YI: Percentage of milk-recorded population bred to young bulls
*: BECKER, W. A. (1968)

Fhpk, 4Gy BEEAp ST EN S (RENDEL e al. 1950},
AGy=(dGgs+ 4G sp+ AGps + 4Gpp)}(Lss+ Lso+ Lps+ Lop)
XhIE, BHRX - CETHALEHAOERERRLEET 5, 4Gy FRRTHES
N B, (SKIERVOLD 1964),
AGy=rgpiol/L—F,
Fr: SHEEGREE
3 FHEMREHME
4Gy 11, kO 7ToOBEHEHRMERHT, Computer simulation method 1 X » THEE S
k(A
a) fEHEAUES - 23, 34, 68, 136
b) MHiAERIESR (%) : 20, 25, 30
c) BEHEHSM ) ORMEESEY (RWERESEE) - 10, 20, 30, 40
d) BRERHE%S b ORETER WAL : 20, 30, 40
e) MEFMEIRCERIRELE (BEH) (%) : 10, 20
£) MEdsERofMERE (%) - 10, 20, 25, 30
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g) B A E T S MEEATR (R AR - 4, 8, 12, 16
AGy OHEEE FA-OFEME, Table 1 iR L1z,
4) H4EEOSHEE

AFHEEOREHRRER, AFRHORMEEC L > BB Shd, Thex, A4HE
oSS+ HRCT50ERD 5, FWMEC K VT, KDL REE RIS,

a) MER4ERIOAE i, 400,000 BChH %,

b) MR, SR AT CERESh, M4, fEDRER & JHEDBREET
FLLAVWbLR D,

¢) EMEHEA T, BABMERNOMY X - tEESR, 1HED BEHERESOEET 4
HoOMFAHER S,

d) BEEHAORET, BORERAORE L - TAEESA, 1HORFDOEFRL 4
BoifidnfREh b,

e) BWWhEOBMBIh-BHEERSE, BRBRET TR CREFESRS,

£) Mgl ATEBERYPEP @R TR G,

g} FEOHEEEIL 025 Tho,

h) HEBEOXRMEBGHEL, 18% Thb.

) HEOHBEMERFEZEL, 9% Cho.

1) AEORAGR(EIRE, MAREUEMBEEMLD 1% ThH D,

Table 2 Hypothetical values in the reproductive structure

Between sires and their sons (Lss)

From birth to age of supplying semen for service - 1.70
Gestation length 0.80
From birth to first calving of heifer 250
From calving to completion of lactation and obtaining record 100
From entering stud to birth of their sons 150

Total=750

Between sires and their daughters (Lsp)

Between young bulls and their daughters 2.50
Between sires and their daughters 7.50

L=(% of population by young bulls} (2.50)+(% of population by sires) {7.50)
Between dams and their sons (Lps)

From birth to first calving 250
From first calving to birth of their sons 400
Total =650

Between dams and their daughters (Lpp)
From birth to calving 2.50
From first calving to birth of their daughters 2.20
Total=4.70
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k) tefGRaRR
THEA 7 D E BN S % C 7504, M b B FEREL ¥ C 6.504, i b B X
TATETH D, FHESD B EHMES & 8k, MR ER AR O 27 5 R4 & R
FRL>THEIRDZ En b, REALLHE IR,
(BRERSC X - TR SR 5 HEEMOILR) x 250+ (4 w X - TXE Sh
% it 45 R o [ 2R) X 7.50
£ ERE O 24N, Table 2 iR Lo,
OB, BEBEAETEE Y 2 — 0 FacoM 270-20 A L1,

HRE LUER

BERs 10% O, MEFERPOEIRERORE S (REED 1, 40,00 HTH-
foo COWBAR CHABELERL > o Bl EFHE, M0 THY, £LELIDZTHh
b OBEERL, 760 HTHote COMFERLAET D ORLBHEL ShHEIRERC
AT L BEMAEESOLTRE (FRE) BB% TH -1

RN 20 % O, HEFEB0000H FTOREBERIEMRBELRIEL S S ERAEE
4, 6B0EHTH D, ThbORAFEH 153005, HERBZ TH -1
A B4y 4 XEEMREHERER

B FHROEK X% 4Gy % Fig. 2 Wik Lic, MHEFFHRY, EHEEEASTK
LOoEARIY, BREEIRD BEEESEE (BEEEEAGEHEID 2BEL, 4Gssui
LT 4Gy e b2 b, MESEOHEXREFE Y R 7 A OMBICES T 50, BEPTER
Ko, BEHEEEEE H5-RSEROFEFREREYRL S, £hPz, fE
BROBBRYZI 7R 23 o B A7 A kiRE, ML EHFRI0Y T 46y
13, BedvEfrwoio, HUNT ef al. (1972) i BHEEHH L5 Y KR AD 4Gy ¥ A LETS &
MELTEY, CORBE—F LI, BHELFEOMHRBT LD 46y OERE L, 5T, Th
i, MEEAEROMNC L - C, EVERFERROFEY AT AR WTH, HEFREOH
Balg UB - LR X530 Choto

B R OIELC X % 4Gy & Fig. 3 BR LA, HHEERSHEIS, BE# 4Gs
FREL, ILEMBFEFRLOASGE X Y BNEHESREABEYREL, 4Gss & 4G %
WMLTC 4Gy wip@r by b, HMHEELTH 2 FOFMHY 27 2Tk, REFEOFRA LT
ez ok, EHNESEROMING, 4Gy NI, Thedl, hoBREfiER
DEMY A7 ACE, BEEEETROMME, BHEETIRS I OCRERRORI L H
4Gy WA Eic, EHMEESEES 1085 205 E THRINT 58, &1 46y Limse
oo
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1.9 ) 4
——————
180} o ¢ s
0
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- Saox L]
4 1.60 & 9 ae0fp
Ore=====scamun LR, °
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sl °
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X
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Kemerum
1.40
1.40 T
i 0 20 a0 20
20 25 30 (%) Young bulls per replaced sire
Anaual replacement rate of sires Fig. 3 The changes in annual genetic gain {4G¥)
Fig. 2 The changes in annual genetic gain (4Gy) when number of young bulls per replaced
when annual replacement rate of sires is sire is varied
varied % of population milk-recorded : --- : 10,
% of population milk-recorded : -+-10, —: 20, —: 20.
No. of sires: O: 23, A 34,[]: 68,x : 136 No. of sires: O: 23, A: 34, [1: 68, : 136

Linl, REEEOELVHIERA AL AR, 10 HL Eoing, 4Gy 2R Sl £
nNdx, APOMHBLSTERAYETS FEY AT 2B, REEESERO 8N, 4Gy
BB SR, BAEEEEERY BN 50, PROLEEY A7 LB L\ SR
2hb,

B L RO L L D 4Gy % Fig. 4 WiR Lo, BEER S 4mEuT,
dGss DBEPEL, AGy CHEL 52 5 BMMEA LA EE OB, RGHELHFOLE
Lich AT W DR R &2, 4Gy PP E i, TORPSEAN, AEHEFH
HOE@EY A7 2T EWT, BERBETH T

HuNT ef al. (1972), SKIERVOLD ef al. (1964) 5, AHEBORMEMLESELEEES 4Gy
DX Y RELEMEL LT ERELTEY, ThoDOERE—H L,

B R TR, BAEMOERB R A E BB 5L D, HFEMAO—E
oM b OB LB, KEHSEROBFHY AT 2T, 1T THY, £DEX
BAGERE, FERESTUOWEMICE - T Lic, TORGRIERO 50 26 90 2248, Bt
HEAR AL HFTRBOCARAE L Cas b, F ORI, MBS EROMINCHE » THEM L Ao RARHEHE
HAEFROWAT, HSERORZRARLEINE LD ELTh, 46y BEINTHI L0
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b, BEONFREY AT 22 BRTHLHEERD, L Liedid, HifEHoRma B
DEMAR X > THENCEPMER S5 b, HF4EEROEEORERED LRI, BT
BRRWTHA I, Thdxz, ERBEHECERMEL T, FEXRRXTS L&, £H
in b OFHESDEA, BB CIMEREESXFHEEOHMYHE T Y AT 2OMHELEL D
%o

B. ¥4 4M4 X ELERREHNAR

REEROE LB 4Gy % Fig. 5 R LI BB, SBIUREO EREE & hE
FTBHZ L, 4Gss k AGsp #BL T 4Gy W B G2 5, BREEOLEHER, R4FH
R 20 BB 308EE CHMT AR, XD AEFREMAbIbEh, 4Gy HHEME R L
L, BREFEROBINC L -, BHEERFEROI VRERBIMRLLEhBE, 4Gy X
B Lico Fh@x, BAMEEFEKED X ) XELESLENIVIRFBEBOHIA, ZERAY
REREYAF LEBETLEHESRS,

FRIERMEE, —FOREBEEOL LT, HEREHL, BErA7 AR T 5, F8
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' (%} gof
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Fig. 4 The changes in annual genetic gain (4G¥r) TFig. 5 The changes in annual genetic gain (4Gr)

when number of bullsires is varied when progeny group size is varied

% of population milk-recorded : -~ : 10 2% of population milk-recorded : «:-: 10,
—: 20, —: 20.

No. of sires: (Q: 23, A 34,[]:68, x : 136 No. of sires: (: 23, A: 34, []; 68, x : 136
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Table 3 Maximum annual genetic gain in the breeding systems

No. of sires in stud 23 34 68 136

% of population

% 5 popual 0 2 1 20 10 22 10 20
Replacement rate of sires (%) 20 30 25 25 25 25 25 25
No. of young bulls per

replaced sires 40 40 30 40 10 30 10 10
Progeny group size 40 40 30 40 40 30 20 40
No. of bull-sires 4 4 4 4 4 4 4 4
4G (%) 175 183 167 184 157 177 146 167
% of milk-recorded

population bred to young 90 64 95 82 82 95 a8z 82
hulls

Cum of generation length 553 563 2581 2550 2585 2540 2585 2550
Total no. of tested daughters 7,360 11,040 7,650 13,600 6,800 15300 6,800 13,600
Total no. of young bulls 184 276 255 340 170 510 340 340

VAT AOBRTREABROHRA NS LR, FREREMOBERIEANTH -1 L
Lizdih, RESEY ToEET 50, 5 HEEFEEO I RIVEERE TR, &7
BRFEY, HEOMER LR 4Gy 2T 5HA, Tichd, LIAEATRERERS
RTDZENRAHTH -1

ZREHSTEEICE VT, BAD 4Gy 5 LBTHERE AT 2% Table 3 iR lin,
MHEABEROHINL, BREFEOELVHESE,»L, FERAIAEORRO HEY B ¥
fro

Lic#»C, BHEFEF IG6HERTDEMY AT ADBRICEV-TE, BLACHFEE
BUEDBIRO ST Lieh o fco MiMEFEH L, MEFEK 23 HOT Y A 7 2%k
%, BYCRHRKAD 4Gy R Lie Thit, 20%h 5 26% ¥ TORMCLE, FERMEMESEER
CIREBER OB Lin bl Z 2 L B, EMRERESRENT, BHE4 BRI - TR
T55, PO, BRELIOZOBEMY AT ATELIroT. BIERE, £FHEVATF
LEh, LPYARELREBEEDPRAD 4Gy WHE L, BHMEESFHER, oFRER
DE L BT LRSEIRE M B,

Thd i, EEEY AT 2%, AHOFEERMECHE S i, 46rid, TEHESHEDH
et CHEAL, ZORME, MERDLWOLZEFHES AT A TE LD ol LLEDSD,
FRWPCHTHIEMESFEH S BEOEML I AT 40 4Gy 13, HEEFHFRIEL Licic
bbb, 28D 4Gy L VbR KEDd s, Shik, FERFEHFEOEII L - T,
BRHEESBEROBID LT o LR X 5. HHIRHRIE, &FHEY A7 LK KER
{, 4Gy DREFSWIREAEHEY B e ol BERC LD 4Gy OEZ, SREMATERK
ELELL, ZOEY, SEHABEROBEINMCAE - THEML I,
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RENREOERD, BARENEOERBEETHY, Fih, BK 46r v 21O EHR
ThHbho BEFEEOMME, Lo KER 4Gy v-n L BHFOABREOERY L1cb
To Th@ i, DPEHOMBHL L EGRERC X 5HRESEL, RO EMOEE
HBROFERELD D,

C. BEFEERRICEAYTZAEMRRBOAT X

GRFTHETE~ L, R L HRADBEBEHBRRIL, BETFIHERERIRD 4208
Bibbicbadhd, £BRETEEERC ST 2BEHIREO BHEILE LY Table 4 TRL
foo SS ER OMM R, MEESTEE ORI - TN Lo, SSEM MM LRI, HE
ML BEE R CREEEOMINCHEMN L, FEREEE X EEOMIMTED L,

SD #E¥ oM R, SRS RO TR Lz, K, SD ZER oMM LR, &
B ER RS L CRAEFEROMMZ X hiEm L1, DS BER oMM kE T, —EOHEEN
BEshith ot DS SR EHET 2 BENREED, BABHANRThE, EREdE
EORFEAT EBHEC D IYINT %,

Fh g, RERI FOBHEBER BHOFMLEY 27 a5, RADHGILEELR L,
DD £l oENERIL, EFECAF ARSI THole Chi, AFHFETER LA
BEAETHMEEMO—EOEHMNL LETF LA ol LR X 5. ThYx, HEHI,
BREREORE L LCREEEAB I Ln kb, A4EAOBRBHHERILHES L,

LiNDHE (1968), SKIERVOLD (1963, 1964) KX, MEFHEMOEREHRESY 30 FilE TS
e, DD RO EEREDI~8 Y LEF L, LHLkHb, ThbOENEEYH
BTaeELTh, A4EAOREHHRED T0~80 %2, HBHECI-ThibEihb, &
EoOKELEAROEAFTEOALRITE, 2RRECEB IR T WA ERORENK
REE, EifhIwEHEIh 5,

D. RU3XEELCIDIARAEHIRBOEL

B OZHFEY AT LD, BAD 4Gy ZMFT bR, BIREHCHT 5B

OB VWERBYLEL L, LrLEAb, EIREECHWCERMZF 284S 0®

Table 4 The proportion of the genetic gain attributable to different paths of pedigree

Number of sires in stud

Path of transmission 23 34 68 136
% of population milk-recorded
10 20 10 20 10 20 10 20
Sire-son (SS) 391 40,0 41,1 41,1 42.3 433 45,3 453
Sire-daughter (8D) 384 369 36.7 36.9 315 353 30,5 305
Dam.son {DS) 22.5 228 22.2 22,0 26.2 21.4 242 242
Dam-daughter (DD} 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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EFREHET LD, BREESOBEVCREENERSh D, thdx, RHEHESDOR
WRRER, EIRERCREN, EENAERYANIREI I LB, LKL T, £DH
AORMBERBTL L bR, REBLOLOOWAIPEER L 5, RigDRARC L o TH
LBEFBRBEKL 4Gy % Table 5 ©R L, XEROBAIE, REFRYES ¢ 46r %
W sdi, TEEY S0 BBl 3anl, 4Gy WAL, 01 %LATFTholz, LEGATES
(1970) 4%, ZTALER 20~30 %7 4 —A FCOERAEEH THE L LTH D, XERE 0%
¥ TP EED L, 4Gy 01T WA LT, BERORML, X VEVEEREHRETL-T, &
Dk 4Gy OBBETRCT 2, £hdz, REROKHML, EHREHOABOEFRD
TDDFEHRFRTHS Do

ARG LT, SKERVOLD (1964) i, KHEAC50 %L L, MERTCOZLUETS -
T, AD AGy RSB T D EBE LT\ D, i, HUNT o al. (1974) ik, —iCEW3L
Bz Y, kbhkEir 4Gy B Eh3 EREL TD,

ABPAOIKRY, LEEMOEDEENRBERLCWDSY, - I CRESRABARE
HEOMENEHCHR Xhicwieh, ERIAASEFAORENBRER, MEshsE
Ib, piERDEL LT LRGN THD, BRBELC X 5ASHAOUBRENHRELYR
B h o AR TH S ETHE, i, ALFEFAROBEGEROIEMRHFIM LR
REHETHS 50

B, bAECBWTLBREEHELASRERENER L 225 ), BAFEN®R
PFRATASE TS, EE TR, B, 74 A VYARC L A4 HHOFEFENLE L
55,

FOBE, AALEBOREONEEEY (BT 5 20, FLAEAROREEREY RN
CHEATAEEY AT AOLER, THEHENERCESCCIEEIhS T EARLETR
oo

Table 5 The changes in annual genetic gain (4G) when the proportion of the
population which is inseminated with young bulls is varied

Number of sires in stud

23 34 34 136

Percentage of milkrecorded _ -

population bred to young % of population milk-recorded

bulls 10 20 10 20 10 20 10 20
10 1.36 1.52 - 1.44 - - - -
20 148 1.67 139 157 - 1.48 - -
30 1.57 1.75 152 1.70 143 161 - 1.50
40 158 1.76 153 1.71 1.43 1.63 - 151
50 1.64 1.80 1.60 177 151 1.68 - 1.60
100 175 1.83 1.67 1.84 1.57 1.77 1.46 1.67
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E #)

ARETR, EFAEREYELC, ALEROREHNECHEY RS TER O X
2T, HEOREBHBREZDEHCE LETLIFEY A7 4 0RH LA,

ETARBROBERLE LT, RO TOOFBEBEE AV oo a) B4, b) Ml4F
MIESIR, o) EFEMES Y b ORISR, d) B@EEES N ) ORSEE, o 4
EHAORIREILE, ) MEEMOEMERE, o) Gk s s BT 5EHRe TR

ThLDOHE#ERIMET L -, 4608 HOBFH s 27 LB I,

BRIIGED LD Ch T,

1) MEHAFHBOMINE, KHEHEFSEROMNY Lcb L, 4Gy (FERBEN HA
B) RHME R, WEERNDE G, ERAEHRE, 0%k 25%T 6y ¥RACL
oo

2) EMEESEES, 108D 0N Ih sk, 4Gy OBINE, BKEitols,

BEHEEETERORME, BREREARSIhEE, SHTLL 4Gy HBMSEih o
o

3) IRGEEKA, 20 A5 30 BN h AR, 4Gy ORI, BRI ote. AEHE
FHEOEE Y AT A EWT, BEEROBINL 4Gr 2 HMI i,

4) RS CEEREOWEN, 4Gy WA Xk,

5} MEASERMO—ERY A b DITAGREEIL L FLTFCh - o

6) HFMEY A7 2B T, MRREEILAERL, 16y DERBA EFEr 52 hd o

7) BEESBEROEIL 4Gr ¥ E L {ES S8,

8) 4Gy OFk¥ X 80% HEMHE DR ML LI b Ihis,

9) FEROBEML 4Gy W 2ei,

10) BEROHEINIE L\ 4Gy OHE Iz L,

FREEBER, HELZEBL, 4Gy ORBEEE LTS, FAD L, FhbOBEEY
BERL, AGEMNORRHRELADCHAL 2EEY A7 22 BT 2 2 LR 44
DREHHEERETHTHD 5,

2 2 X ®
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Summary

The purpose of this study was to find, through the use of computer simulation techniques,
a reasonable breeding system that will achieve maximum annual genetic gain in milk yield
by evaluating factors, which affect genetic improvement in dairy cattle population.

The hypothetical values of the breeding factors which were used as variables in
analyses were:

a) number of sires in stud

b) percentage of sires replaced annually

¢} number of young bulls per replaced sire

d) number of daughters per young bull (progeny group size)

&) percentage of the cow population which is milk-recorded

f) percentage of the cow population replaced annually

g) total number of sires of sons used annually

Four thousand six hundred eight breeding systems were simulated by the hypothetical
values of these seven breeding factors.

The results obtained were as follows:

1) The higher percentage of sires replaced annually resulted in an increase in the total
number of young bulls and consequentially, it increased the rate of genetic gain. In a small
testing capacity, however, the breeding systems on the replacement rates of sires of 20% or
25% achieved maximum annual genetic gain.

2) The maximum rate of genetic gain was observed to be when the number of young
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bulls per replaced sire increased from 10 to 20. But, the increase of the young bulls did
not always increase the rate of genetic gain due to the decrease in progeny group size.

3) The maximum rate of genetic gain wes observed to be when the progeny group
size increased from 20 to 30. In most breeding systems, the increase of the progeny group
size resulted in increase in the rate of genetic gain.

4) The increase of the total number of sires of sons decreased the rate of genetic gain.

5} The inbreeding defression on genetic gain per generation was less than 1%.

6) The sum of generation intervals did not differ apparently in each breeding system.

7} The increase of the number of sires in a stud markedly decreased the rate of
genetic gain.

8) About 80% of the genetic gain was due to selection ameng young bulls.

9) Annual genetic gain decreased when percentage of young bulls bred to test cow
decreased.

10) Annual genetic gain greatly increased when the higher percentage of the cow
population were milk-recorded.

From the above results, in future breeding plans we expect there to he more genetic
improvement in the dairy cattle population by moderate breeding systems.

Res. Bull, Obihire Univ, 10 (1977) : 683~6945.
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