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FOREMW(RI)
 

)airy produiction has risen ral)idly in Taiwan 
and .Japan over fihe last tnur deca els, in response 
to a growin- lemalndl'or f'resh milk and dairy 
products. This (ldecloplu.ent inuol, ,(I nch 
(led(I tcat.de(Ifort b,, Iiestock S)ecialists and dairy 
tarIIIers, in order to aldal)t lairing to Asian 
conlitions anl(! achiee efficient production on 
relati _eIn small I -ad holdings. in the case oA' 
Iai%%anl, [his also inmokled adaptation to a1lilllllif, 
Sulbt ropica l climate. Their success can he see)n by 
the act that laiwin's dair I'armers can nowy 
Su.lpl)ly, all Taiwaln's 'resh nilk nee(ls, while the 
milk yield per co%% in ,Japan is one of1 tle highest 
in th. ieThe papers pl)ulisied in thisworld. No 
Biulletin discuss the (Ieelopient of the dairy 
indlustry inl Taiwan an( ,Japan, respcctik el. They 
also dliscuss p)lans fior future (_e elop)nilel t, to he)lp 
the (lomestic (fair' industry sur i'e under the 
threat of, trade liberalization.orild Ii 

Li vestock production is becoming increasingly 
important in Asia, an(i is is the nain source of 
income For hlnd re(ls (f' thousa nds of* rmers. We 
hope this bulletin wsill be helpiul to those wnorking 
to (evelop a domestic lairy indulstry in Asialn 
colnlties. I0th papers %ere Firstl)resent(l by tlheir 
alit hors at an inlternationia I oorkshop on 
"De 3'('(hllm('e .Appro(che1sfor I. ie''.iucA Blascuxd iural 
Enlerpriscs", Ield in the Phili pp ines in MIlay 1994. 
The worksllop %s c -s,,)01sore( I, (heh Iililj)ipine 
(ouncil For Agricullure, Iorestr' and Natural 
Resonrces Resea rch andl ID)'c el op ienlli (I(',AIRI), 
anl the l)epa rIentI oF Agriculture ofl' ihe 
Phiil)pines. 
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ABSTRACT 

,air\" illd .onr\il7T/he 7iI,1,',m %liph,.s all om'sm. lrt,. l IilAmilk c.d, although polldcre+d
dMil other milk Irodl'rU'. are im/poritt // I /11h,pa.st /lr\.v'car.. ri.se'lldair.1 producion h/(/,

i/\d Inauh, ar'<e I,
.(A/ . II1/[sl maor dair\i /ri', , ,IM/ ('lV a.wc Icrd .i- i.s 94 lIcad. 

AGRICULTURE prutdu'tion i, aln t.lIicititi ,,i'\il utii/ii/.I, a 
liiited la id Cit. IM '. 111' li ',III tick 

k L ' litm DAI Yh10L. .'It it.ti ii (itt1 1mth,.. I 'lprOduh \alto.'1CprCCIl,-d 32'; 01I C .UTR 
Oll, ill b't L1I lilt',' PA'i1ic ().'CUI, c5,i3Of li2t liClltl1] Il21dtlt l l niII,... ' illC I
M 
Nhlill~ind ('h1i1 h3l.,It attolhtl;l I I ..tJ,I indUslt Ill "ll lllI M" I,'c',ll' IIIOrC
 
kill \,hidh 2n.-r, I. otn,,n
wod pin li.I',',h1)W l il.+ Alld oik i podiol'l ll yieldl soma.icl'cl'.P). IN,tm ~ l~ llu .. ' 'II- ;(Iithtitit4)the l+t~it IM c On d, inom 01f I)lwItdUCH.1l 

jtl. c-h IiII "!/k-IN 1 1.1h,1. lali;ll hItI,all ",I;Itili; ltl o 1 Ntpill. ;InldtIilll'lldanld lite
 

'l'~'' ~ I'llCI .' 411 S C ti+L ,
dltCtIJ 2- . I .\cMl'] 
 ) M lillhill,IINI ;ll \%d.IL"+[tAiCt Nt+I'i(ItlS
[IrtlNl..'llN,
 
(1tlll 11)I~ .1.(1dIIIIA plli) 'al l);,;i. I t iol ill .
 

Ilhc li\t,Nl ,c pidltc'lim~lil III1M.;
+ is DAIRY INDUSTRY
 
NINI'MI I)
huh)%\.
 

()\,l ch t-t\ydet;h.'c, l ' lDevehopm eiil
l l+;. i~tr rci of' the' )air'x Illthlshry

(11 +.ltI,,\1I d I l ildMn I,; I'ml
( hl,+ i h)Ct' pW,+ 


1 i 'Ic'i
MIu il I1I Il, c )t dI dmld 110t1 Ni1LII h.,ChllmICHl (11 tIChe ir\(lhk inllu tl\ 
lMl IN,,'c,., Hh()I .tLl111%;Iil-d ;tr.CahI ll.';i ill \\fih ll ,. Lsecond\ 

N 11 t+ lItutt h 19 5+7. 11 'tl +;l
 
he'<t llik\L'l\ lIlIlIi.'d. IIIlClI NI\C 
 lltllliC' NIIJUlI\C',1L -ck 1-2C' W I l -qu.lilllIrIlic(.I. TO (ulili/C 

No. ;Annual~l Pro'tdutlioun 

I+)ir C,1111i1. 93,53 7 2-10.281 fill (lllilk)
BlTi.ile
at'o 5,3 2-1 fillh.64.333 

s'e 9),75,4,-00 13,3 IOM,(illwc;itd 
(iolll 20 1,833t 
 3-1.-19i lita
 
filoiile'r, 
 6'3,-1-57,000 -'S. 7.001 0100L( o,7, 
I.a\ t", 2.90 1.(00f) -1.75.1,7o 1,000lv,-,,s

~it'k, 1 .1110.l() 38()1l.79-LN.l ldlc;(wll 


I Nma i (I;t\ mlll thck,) 1.5(,0()1 1~.6-'18. ()()(1 
 C.' N'IP 

'IIllKL'\ 20 7.(110 5 -|1;.()() ht ;lt


, 0 

Koy+words: Dafiry Induti ry, Holstein, maStillls milk prioduionlr, riilk somiclyit+old, cell count (SCC) 



s!loplaIliiIii NoiiI'cm i .a ii \%Lr12 en~ouiragedL piodiLwtiofl \\cit upill)t 278,472 lons 

NIOllN0i'LtI h\ 111C21O ei~c I iiill Cad M.L1AJOR DAIRY PROGRAMVS 

Idll~ l liCL (1111%N( Ihi oi t% \ tiilIL'N Crt(II 

UtIillc! aditiolh ll iLoHIiL' tihill lohN (1!! tile 

lai Lle] ohllicl kailliLis INso joinedtI ill', !I12L iC 11 ItnliIL dailL Catle hIlL(IN 

cattle iin lc~ iLll inilk jpiodui on~hIIloIidait!. LLCIV illihhIIdiLLI in 1 '57. Irei nplii "La,i 

Ini I 111.!iY L ihvr%% iNasl many IN ;51ha Lky oindullci to il)hthL i iIliir I)Lrhhv111lLT andih 

lill.I tha~t producedI I .N. tlli ofi juik. adapta~ition Ito suIINNihIrhi alI Llilitils. 

Ill I905. li1i1 L. m ilillicll opened( fileL ILITe io bth uiIlciLcLIN and( ol0I()IIiIN LLCi-C 

m kCo impohuitihi I)IILtI'icd iiilk. IuI li ii!ha Cl(itiItI ~. 1 oi,I oL) N cNI \ cL(I that tile 

D)ii\ il iN liiild it 1( hli)olLCI. ICANiliIL ii0 !)uriiL cIN LLCI*C 11CHl ttL htili l h i se ill tile 

Iip iLlINL fIlesh inilk 110111 Ihila t;i1iliN. TheL clishI,! iNI Ililts I IiNICIll ( aidetl L'~h 

dalL\ IILINIIL%CIRM1hlI Ih INs 11i\1 ClisiN . JlL Li~lli/Ch Nilisth NIC hlailL Need Ill Ila ll. 

(~I ll.."l l ])allh 10LIiIlol' iI (1 i idi co DarNIf rdlnpncve t 

IlliilIL 1 \INLL iLIC\W .11a d IIlldsI \L'~l iIhi0 itId IuhI-012till LL\i, ll11tih U CliL(I 11'0111 tie ['Iiit'h 

ihi file I . Ili( i I LW LI lds \Ii iLSihI 10 States 1 i ll a go. AI prse t a total oI' 14 

IlL' h eti Piiilk (1 IL'4uN i'lL lI ilul and2 Niii !,CliiI. Me NNL iiiihiilNC 11 I~LdL sNtations 

.11importe mlhhIil. I IIIN II I I N u helped tile and l ill ICIS ilsliIN i~lls *LIIII i slh IIIi. 

I~liiiiIiif d liiu\ la llicl t i l iIIN toi 1.290. laih ll IlC it lilit hIN oi,N IC Lt hI.r 

I l al illi hl.C ta NIoll C11LiNiNill h 1 9t7i. NIl duct iolL Lca l NILiNt s s andN It ii . 

l\%Il[ IN ClLit LI) %id l 11112MCl I INL tled10 M ilk iI(I I -,iiii iaNIN lLand sl iIIllillI ifthe 

(1101 u i k11t il k. ullC an L1 li I11%CN ~an [ie s iinp I an li iI I e t lil i sen 10 ) 

oioaLtI il IN o uti o v cll 111)hhL IlhiI IILiiN. liiilaol loti~1)11ill 1 
a lNis Fil e 

hailc L a\ c11 11tiii all:hLL NIIJ 111 Io N(I , IlliIs LT1ih1*IN IlL liliNt iI e t IlIIiIL 11 i L01I)I Cls 

IflINlli n li Ch ill HILl IaN Il(li' IIINLilof Iomlui (igcS i ou IIlk)I)Ia'cilc 

I tI. I I I I1 1 1 2L' I ( Iil faHt1117 Nia Iii11 ()lLliill l PC I lo l andi Cit\ 

0 m.lI hitilk piodl t flion %\C1ii till it Ii Ii I~uiil citii ' iL I ii [()til l~ 



Table 1. Taiwan DHI records from 1981 to 1993 

1981 82 83 84 85 86 87 88 89 90 91 92 93 
Herds eC'rm1 1 

oed 
To,, rio o :() 
305 2x M ri:K 

s 
344 

3250 
5308 

396 
4293 
5634 

391 
4878 
5689 

381 
4902 
5437 

414 
5546 
5480 

345 
5448 
5283 

215 
3660 
5798 

175 
3740 
5862 

189 
3920 
5941 

210 
5124 
6135 

160 
5115 
6258 

177 
6539 
6364 

183 
7908 
6368 

3052xME r 168 180 176 177 166 171 197 199 204 207 225 229 250 
Dar, 
Av herd 

co 
s: , 

kg' 15 1 
94 

15.3 
10.7 

14.6 
12.5 

14.6 
12.9 

15.0 
13.4 

14.3 
15.8 

15.7 
17.2 

16.0 
18.4 

16.3 
20.4 

17.. 
23.2 

18.3 
31.9 

i9.1 
36.9 

19.5 
43.2 

Table 2. Monthly milk components and SCC from July 1992 to June 1993 

Month %o of Cov's Dairy milk yield SCC (x 1000'ccl Fat (%) Protein lo Total solids 1%) 
i992 

July 
Aug 
Sept 
Oct. 
Nov. 
Dec. 

7328 
7460 
7473 
8088 
7130 
7920 

17.30 - 0.08 
17.09- 0.08 
17.79 - 0.08 
19.01- 0.09 

20.42 0.01 
2081 0.09 

690.49 
761.97 
740 49 
723.08 
605.21 
543.01 

17.42 
28.71 
18.57 
17.83 
14.58 
17.05 

3.80 
3.73 
3.77 
3.71 
3.66 
3.62 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

____ 

3.18 
3.19 
3.19 
3.21 
3.20 
3.14 

0.01 
0.01 
0.01 
0.01 
0.01 
0.00 

12.45 0.01 
11.96 -0.01 
12.04 0.02 
12.14 0.01 
12.11 0.01 
11.86 0.01 

1993
Jan. 
Feb. 
Mar. 
Apr. 
May 
Jun. 

7391 
8322 
8554 
8597 
8661 
7906 

21.15 
21.01 
20.96 
20.75 
19.43 
18.77 

0.09 
0.09 
0.09 
0.08 

- 0.08 
0.08 

457.66 
484.92 
480.70 
512.24 
58549 
629.13 

1684 
13.11 
18.25 

- 16.82 
13.49 
16.31 

3.67 
3.60 
3.69 
3.61 
3.70 
3.74 

0.01 
0.01 
0.01 
0.01 

- 0.00 
0.01 

3.20 
3.64 
3.70 
3.18 
3.14 
3.14 

-

0.01 
0.01 
0.00 
0.02 
0.01 
0.01 

12.94 
12.73 
12.78 
12.09 
12.78 
12.02 

- 0.01 
0.01 
0.01 
0.02 
0.01 
0.02 

Average 7902 19.50 0.09 600.27 17.42 3.69 0.01 3.26 0.01 12.33 0.01 



Table 3. Monthly distribution of somatic cell counts in DHI herds, July 1992 to June 1993 

Grade SCC 
1000, 

Ideal value 
in tropics 

July Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 

0 
1 
2 
3 

6 
7 
8 
9 

0 18 
19 35 
36-71 
72141 
i2 283 
Subtotal 
284 565 
566.1130 
1131 2262 
2263 4523 
4524.9999 
Subtotal 

11 
16 
11 
12 
13 
63 
11 
10 

6 
5 
5 

37 

32 
6.8 

14.0 
16.7 
18.2 
58.9 
14.7 
11.2 
7.7 
4.5 
3.0 

41.1 

3.8 
7.7 

13 1 
15.9 
17.6 
58.1 
144 
11.2 
8.2 
5,2 
2.£ 

41.9 

4.9 
6.7 

107 
14,5 
174 
54.2 
156 
12.7 

9.3 
5.5 
2.7 

45.8 

6.1 
9.3 

12.8 
15.6 
17.0 
60.8 
137 
102 
7.9 
4.8 
2.6 

39.2 

8.5 
10.9 
13.7 
16.0 
15.5 
64.7 
12.8 
10.2 
6.5 
3.8 
2.0 

35.3 

5.0 
9.6 

13.7 
16.4 
16.6 
64.8 
13.4 
102 
3.2 
3.8 
1.6 

35.2 

5.0 
9.7 

14.4 
16.9 
18.1 
64.0 
14.3 
10.0 

5.9 
3.9 
1.9 

36.0 

5.8 
9.6 

14 9 
17.9 
17.2 
65.5 
126 
98 
6.5 
3.7 
1.8 

34.5 

5.5 
9.0 

14.2 
17.6 
17.5 
63.9 
13.7 
10.5 
6.1 
4.0 
1.7 

36.1 

5.2 
9.3 

15.2 
16.7 
16.9 
63.2 
13.5 
10.7 
6.6 
3.9 
2.2 

36.8 

3.8 
8.7 

14.5 
168 
17.8 
61.6 
15.2 
98 
6.8 
4.4 
2.2 

38.4 

3.9 
8.2 

13.6 
16.5 
17.9 
60.1 
15.0 
10.1 
7.5 
4.6 
2,8 

39.9 



Table 4. Comparison of somatic cell counts and production levels on DHI farms, 
July 1992 to June 1993 

Average Somatic Cell Counts
ProdUction leV!l No. of herds - 

(k(ytar) Sept. (1992) Oct. (1992) Mar. (1993) July (1993)
 

<5500 14 778 • 94 613 .95 560 109 688 81 
5501 6000 30 763 - 82 548 49 528 53 670 59 
6001 6500 52 749 . 43 530 30 483 67 621 47 
6501 7000 42 718 ° 55 517 37 464 36 633 58 
7001-7500 26 750 - 72 525 47 428 38 591 52 
>7500 15 680 - 40 511 27 445 58 578 77 
Average 179 740 • 18 534 17 480 18 629 16 

Table 5. Average 305-2x-ME milk yield of DHI cows 
per lactation, July 1992 to
 
June 1993
 

Lactation 
 No. of cows 0 Average 305-2x-ME milk yield
 

1 
 1641 23.11 6429 32
 
2 
 1921 27.88 
 6487 39
 
3 1275 17.96 
 6388 47
 
4 
 892 12.56 6393 50
 
5 699 9.84 6270 60
 
6 402 5.66 6290 90
 
7 
 167 2.35 6402 128
 
>8 
 104 1.46 6157 202
 
2.89 (Average) 7101 100.0 
 6386 18
 

Table 6. The reproductive efficiency of DHI cows, July 1992 
to June 1993 

Days opwi No. of cows . Servcesiconception No. of cows Q 

S60 563 12.24 
 1 991 21.54
 
G1 90 877 19.07 
 2 1156 25.31
 
9] 120 
 800 12.39 3 1084 23.57 
121 150 586 12.35 
 4 682 14.83 
151 180 
 642 13.96 5 
 376 8.17 
11 210 595 12.93 6 171 372 
()v'r 211 (ay,, 11.72539 Over 7 140 3.04 
Averiqo 156 4600 '' Average 29 4600 100 

5 
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Table 1. Gross agricultural and livestock outpLIt in Japan 

Unit: billion yen (1 US$ = 110 yen) 

1970 1975 1980 1985 1990 1991
 

Gross output 4,551 9,051 10,262 11,630 11,493 11,455 

Rice 1,735 3,466 3,078 3,830 3,196 2,920 
Vegetables 701 1,467 1,904 2,110 2,588 2,771 
Fruit and nuts 394 646 692 938 1,045 1,096 
Livestock, total 1,012 2,340 3,068 3,169 3,084 3,106 
Dairy cattle 291 566 809 888 906 895 

11" 11P);.%,1,1t,.,1,111\ UU 

Table 2. Number of dairy farms and dairy cattle in Japan 

Unit: 1,000 head 

1970 1975 1980 1985 1990 1991 1992
 

No. dairy farms (x 1000) 308 160 115 82 63 60 55 

No. dairy cattle (x 1000) 1,804 1,787 2,091 2,111 2,058 2,068 2,082 

Lactating cows 885 910 1,066 1,101 1,082 1,081 

Heifers 1.2 year) 607 550 669 649 654 664 

NUmber of cattle 

per farm (head) 6 11 18 26 33 35 38 

Table 3. Number of dairy farms by siie in Japan 
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Table 4. Milk production in Japan, 1970 to 1991 

1970 1975 


Raw milk production 4,, 61 4,961 
-Freshmilk. . 2,623 3130 

Milk for processing 1,962 1,713 
Self-sufficiency 

rate (%) 89 81 

Soume: MAFF Staiisfico, 1993 

in 1985. 78% in 1990 and 77% in 1991, 
There are no imports of fresh milk into 

Japan. but imports of butter, cheese, and olher 
milk products have increased (MAFF 1993). 
Consumer's needs for milk and milk products 
hiave become more diversified. and consumers 
are more conscious ol" quality, safety, ind 
freshness. Since milk production has often 
exceeded consumer denland during the past 
decade, dairy farmers have agreed to regulate
the supply to natch the demland. Today, the 
Japanese dairy industry faces rapid trade 
liberaliiation following lte GATT agreement. 
Japanese dairy producers are afraid that there 
will be a rapid increase in the importation of 
milk and milk products. 

THE CURRENT DAIRY INDUSTRY 
IN JAPAN 


Japanese dairy production can be divided 
into two diffferent areas according to the 
pattern of milk utilization, Dairy farns in 
Hokkaido, where there are cool temperatures 
throughout the year, produce processed milk 
products because of the long distance to urban 
markets. Dairy farns in the rest of Japan 
produce mainly fresh miilk for drinking. In 
1992, the prices for milk used for processing 
in Hokkaido were 20% lower than those for 
fresh milk for drinking (Livestock 
improvement Association of Japan 1993), 

In 1992, there were 13,90(0 dairy flarnis 
Inlokkaido (25,2% of the total number tif 

dairy farms in Japan) and 9081,000 head ol' 
dairy cattle (43.6% of Japan's total nuliberi 
(MAFF 1993). The number of dairy cattle 
per farm ini lokkaido was 65 head, compared 

~iI 

Unit: 1,000 tons 

1980 1985 1990 1991
 

6,504 7,380 8,189 8,259
 
3,988 4,307 5,060 '5,092'
 
2,334 2,996 3,002 3,044 

82 85 78 77 

io29 head in the other parts of' Japan. The 
total area of fields growing forage was 36.7 
ha per farn in Hokkaido 1992, bul inoilier 
areas only 4.1 ha. Thus, dairy cattle 
managenent in Hlokkaido is on a 
comparatively large scale, and is rather 
different from that found in the rest of Japan. 

Trends in Milk Production 

According to dairy herd improvement 
records, milk production per cow for a 303
day period in Japan increased from 5,826 kg 
in 1975 to 7,994 kg in 1992 (Table 5). 
During 1984 and 1993, 33 "supercows" 
produced a milk yield of'more than 20.000 kg 
in 365 days, or 18,000 kg in305 days. Milk 
fat increased fron 3.6% in 1975 to 3.76% in 
1992. although the calving interval did not 
improve. 

These rapid improvements inmilk yield 
and milk flt content in Japan's Ilolstein dairy 
cattle were the restIt of good breeding and 
feeding prograins. Over the past ten years. of 
this annual increase In milk production, 46.6 
kg is estimated to be the result of breeding 
inprovemenlts. while improved matiagement 
contributed 109.6 kg for (lie first lactation and 
147.7 kg in lter lctations (Isogai eI al. 
1993). These values indicate that in these 
aiiUal improvenients. iallagellient had two to 
three times the effect of genetic improvetent. 
The initake per head of feed concentrates 
increased from 1.889 kg in 1975 to 2,908 kg 
in 1992, The increase in the intake eed 
concentrites between 1975 and 1992 was 
higher than that o' milk yield which shows 
that the hiprovlient inmilk yield depended 
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Milrc f lk klti iilte Nu nir I 3ui. a 3. I7c l imc'c li\3c'636c9 i3i.76tl\ tCpundN 

ic ioc 1IC89iMilk I2,C2, 2-,ll3. LhillIntak He fie d Ill nt k lii1lil11\ il i1i111Mlc'd l 2,9i\ ' 
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Tahle 5. Milk yield per cow per 305-day period in Japan 

1975 1980 1985 1990 1991 1992
 

Number of cows (x1000) 7 98 211 262 282 283 

AMirage milk yield pe r cow (k ) 5,826 6,339 7,008 7,798 7,781 7,994 

Milk fat (",). 3.6 3.7 3.65 3.69 3.70 3.76 

Intake of feed concentrates (kg) 1,889 2,029 2,478 2,807 2,833 2,908 

C,ilvirn int rval (clys) 399 402 404 408 

Table 6. Dairy milk production per cow in Japan (excluding Hokkaido), 1992 

Jan. March May July Aug. Sept. Nov. 

Milk yield (k~j,day) 23.90 24.30 24.50 23.70 23.03 23.60 24.00 

Milk fat ("0 3.86 3.83 3.75 3.70 3.67 3.71 3.87 

Milk p~rote;in ('<)3.15 3.12 3.10 3.06 3.05 3.10 3.20 

Intake; of fee+d 9.B0 9.90 9.90 9.80 9.70 9.70 9.90 

co ri il:; triit,'!, (k(1.d I y) 

Body weight lkg! 606 609 611 607 604 602 603 

Milk price 0.95 0.93 0.94 0.98 1.02 1.02 1.03 
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Table 7. Forage yield and concentrate production in Japan 

Grass Corn Sorghuml 

Area Yield Area Yield Area Yield 

1987 828 (32,497) 127 (6,617) 37 (2,377) 
1988 834 (31,722) 125 (6,201) 37 (2,462) 
1989 835 t32,389) 126 (6,495) 37 (2,353) 
1990 838 (34,060) 126 (6,825) 36 (2,323) 
1991 842 (32,962) 124 (6,070) 36 (2,072) 

"o',ml' \1\11 IS .1,I,l, 1011 

Table 8. Import of major feeds into Japan 
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Table 9. Number of embryo transfer calves in Japan, 1975-1991 

1975 1980 1985 1990 1991
 

Donors 32 317 2,724 7,704 9,099
Recipients 10 498 5,034 19,865 26,613 
ET calves 1 73 887 5,912 7,163
Twins 0 0 94 924 1,094 

"II.III AII IL ImtIM \I I Il'II. 

Table 10. Total number of milking parlors in Japan 

1975 1980 1985 1990 
 1991 1992
 

Total number 57 147 241 584 707 
 814
 
Hokkiudo alone 34 82 
 114 267 328 377
 
All Japan except Hokkaido 23 65 127 317 379 437
 

Table 11. Blood components of calves born after embryo transfer and their dams 
at parturition 

Primiparoos MoltiparoIrs Multiparous 
single single twins 

No. of calves 5 20 18Calf body weight, kg 31 34 31 

Bl;od hematocrit, ",I 
(lao 
 34 
 35 
 36
 
calf 
 36 
 41 
 33
 

Blood hanmoglobin, gldl 
dar 
 12 
 12 
 13
calf 12 13 10 
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15 

http:HL,111.tI
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