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Establishment of comprehensive dairy herd management and
support techniques for the area based on regional characteristics

in northern Japan

Abstract

The recent dairy farms in Hokkaido have been increasing the
amount of production milk yield by the scale expansion of
production facilities and increase in the number of cows. A new
machine and a new technology were adopted, and dependence on
concentrate feeds became higher in the nourishment of the cow.
Furthermore, the production system in dairy farms changed from
grazing to housing to maintain stable milk production and stable
milk quality. A figure of grazing style in dairy farms
disappeared in Hokkaido day by day. It is raised as one of the
main factors that it created such situation to have evaluated a
production system in dairy farms focused attention an economic
aspect. In such a background, it was suggested that we have to
evaluate a dairy farming system totally. The evaluation by 5

indexes of economic balance, energy balance, environmental
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load, animal health and human satisfaction was carried out in
Hamanaka Town. The results were suggested the possibility that
a large amount of concentrate feeds leads to aggravation of
animal health, and then a long-term plan in the town has been
promoting from intensive to grazing dairy farming. Therefore,
the aim of this study was to clarify checkpoints about the
direction of grazing practical use and the fall of the feed cost to
milk receipt ratio (F/M ratio), and to establish comprehensive
dairy herd management and support techniques for the area based

on regional characteristics.

Total 53 dairy farms were chosen in Anebetsu district,
Hamanaka Town, as eastern Hokkaido, Japan. Those farms have
joined Japan Agricultural Cooperation (JA) of Hamanaka-cho

since 1996.

In chapter 1l, I compared the situation of the farm, which
included productivity, economy, cow health and reproductive
performance, between grazing and housing system. Furthermore,

| divided into three groups by the levels of F/M ratio and
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analyzed the situation of the farm as described above. As a
characteristic of grazing, the number of cows decreased, the rate
of the agriculture income was high, and the rate of death and
abolished cows to the number of farm cows decreased. As a
characteristic of the falls of F/M ratio in the farm, the
productivity was no change, the rate of the agriculture income
was high, the rate of death and abolished cows decreased and the

number of the somatic cell counts in bulk tank milk decreased.

In chapter IIl, I studied the influence of the type of dairy farm
from 1996 through 2010 on productivity, economy, or cow health.
The type of farm was divided into four groups based on grazing
or housing, which groups were 1) continued grazing, 2)
continued housing, 3) switched from housing to grazing and 4)
switched from grazing to hosing from 1996 through 2010. By the
analysis, in the type of dairy farm which continued grazing and
which switched from housing to grazing, the number of cows
decreased, amount of production was maintained, the stocking
density in the land area (the number of cows /ha) was appropriate,

the economy was high or stable management, and the health

68



condition of the cow was good.

In chapter VI, | investigated a typical farm which changed from
housing style with high F/M ratio and high milk production to
grazing style with low F/M ratio. The farm had been more than
30% F/M ratio to keep the cow with high-yield milk production.
Productivity and economy in the farm had not changed, but
production disease had increased and the animal health had been
worse. The farm has switched from hosing to grazing and
decreased the amount of concentrate feeds since 1993. As the
result, the number of cows, the milk yield in an individual cow
and the amount of milk production in the farm decreased,
nevertheless, the production cost was reduced and an agriculture
net income was maintained. In addition, the reproductive
performance decreased a little nevertheless, the number of
production disease decreased, the average of parity number in
cows increased, and longevity characteristics increased clearly.

| conducted the metabolic profile test(MPT) 4 times a year, May
1995 — February 1996, to understand the change in cows around

grazing. First, there was low dry matter intake (DMI), high
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protein and low energy during grazing period. Secondly, there
was low energy during housing period. In addition, it was

revealed that during grazing period it became strained the liver.

| summarized these results focused on about directionality of
grazing and the fall of F/M ratio. The number of heifers
decreased, the productivity decreased, and the reproductive
performance decreased a little, nevertheless, cow health
condition became better, longevity characteristics increased
clearly, and the economy was maintained and stable.

It is necessary for dairy farmers to have stable dairy herd to aim
at the stabilization of productivity and economy. | propose the
following checkpoints for the establishment of the
comprehensive dairy herd management and support techniques as
directionality of grazing and the fall of F/M ratio from this
study.

Checkpoint 1 about the health condition of cows.

@O Low energy during both grazing period and housing period

@ Low DMI during both grazing period and housing period

@ High protein during grazing period
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@ Stress to liver during grazing period

Number O, @, and @ were monitored by milk protein, milk
fat and milk urea nitrogen, respectively, which were milk
ingredients in the bulk tank. We should use it for monitoring cow
health as much as possible.

Checkpoint 2 about the stability of dairy herd.

@ Decrease in reproductive efficiency
Decrease in the number of production disease
Decrease in the number of death and abolished cows

Increase in the number of parity of cows

@ & © ©

Decrease in the number of cows (as an appropriate range of
stocking density)

If we cannot confirm these checkpoints in the switching farm, it
is necessary to confirm directionality of grazing and the fall of
F/M ratio once again. In this case, firstly we should check
checkpoint 1, because it is thought that a problem of cow health
condition happens,

To a future problem, we have to enlighten an effective grazing
method while watching a monitor of bulk tank milk ingredients.

One more, we have to suggest a reduction method for
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directionality of the fall of F/M ratio.

In conclusion, the dairy farm is run in various environment
including land condition and climate condition. The recycling
dairy farm of the self-conclusion type is necessary so that the
dairy farm system in grass land continues. To that end, the
viewpoint of the stocking density as the environmental problem
is important. The global cereals supply and demand is tight more
and more. We never forget to produce milk and meat from the
cow which is a grazing animal. Whenever we stat to design every
study of livestock agriculture, we have to globally recognize
what is our on-site background, and then we build up the general
dairy farm system adapted to the local conditions. Therefore, it
is necessary to keep thinking about switching over from housing
style to grazing style as utilization of grass resources and

reduction of concentrate feeds derived from cereals.
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F2-1 MPEAB LSRR BDLLE

)i €5 = P value®
F# 38 15
IR E AR (58) 71£20 93430 * %
EHhmEE (ha) 54+18 6018 -
1BEEYETR (ha) 0.8+0.2 0.7+0.2 -
HEELE (t/5. 334109 460+188 x %
EFELE (kg/BE/%E) 6585+1013 73761172 *
REMEE (%) 41+8 34+7 *
EERIEE: (BFMA) 18£5 15+3 -
RRFELERE (%) 95+36 10539 -
FETEAR (%) 43+27 6.2+25 *
AERRBLEE (%) 15+8 188 -
HIETFHELIZERETTET .
a: — NS *x P<005 sk P<0.01
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F=2-2 FLELLLANILIZE T B

FLAALEL NI K’ § = P value®
F# 13 27 13

FLEALE (%) 19+2 25+2 34+3 * %
A EEEH (88) 6823 79+23 83+31 -
REBE (B8/ha) 13+04 1405 1504 —
HEELE (t) 328+133 371107 407216 —
EARELE (kg) 6631884 6789989 70271531 —
R E (FM) 4834236 714+243 1047678  * %
(EEEDN-GEEE - (FM) 6.9+14 91x17 122+27 * %
REMRT (B 1268541 1434604 1132306 —
IEEEDRISE (BFA) 184+39 182+55 143%33 *
REREE (%) 44+8 40+8 32+6 * %
XILFIR (FHA) 50+50  100+68  185+145 * %
RRFEE (%) 95+38  103=%34 90+43 —
SRR (%) 36+23 46+27 67%24 x %
PERER (/) 98+21 88+18 95+12 —
53 W bR (/) 431+25 432+18  431+26 —
K% (F/ml) 16667 209+90  275+82 x %
AEH (F/ml) 3510 53*+28  6.1%x50 —

HBEFFEYBERERETTT,

a: NS, *P<0.05,

* % P<0.01
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F3-1 BUAREAERT (R—H) BIZD 1996 FEMN52010FE~DZE L

19964F 20104F P value®

F# 25 25

miE (ha) 56+22 6420 *ok
RBEE (88/ha) 15+0.4 1.2+05 *ok
B4R g8) 57+16 35+18 *ok
RESEN (88) 51+12 60+22 *ok
AR AL (58) 79+20 78+30 -
HEELE (t/4F) 335105 392+163 *
EAZLE (kg/ ) 6555+ 1042 6542+1311 -
AZLK (BHA) 2543+837 31241306 *
g E (M) 643233 8504471 *ok
XIFIR (B 10073 6356 -
REEME (M) 1205517 1209737 -
REMEE (%) 40+8 31+12 *ok
FLER (%) 25+5 27+8 -
TkeHYEEE (M) 53+6 67+14 *ok
£ R i (F/kg) 762 801 *ok
FETREAER (%) 32+1.3 53+28 *ok
RRAFEE (%) 72431 93+30 Kok
AERRBLEE (%) 22+12 23+13 -
FENB T FEAR (%) 1.0+1.8 1.2+1.7 -

il
BT EYEEERETTT,
a: — NS, *P<0.05, *xP<0.01
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+3-2 SHAENOHMEAELIR (E—H) BIED1996FEMNH20105E~NDE1L

19964 20104E P value®

F# 4 4

EiE (ha) 52411 7017 -
REEZE (88/ha) 18406 0.940.1 *
BRFEEH B8) 6820 24420 *
RE4EY (88) 57+13 5420 -
AR F AR (88) 9123 6617 *
HfEELE (t/4F) 37271 330150 -
EFELE (ke/ ) 6736158 60301143 -
£ZLAR (FHE) 2856+ 545 2596+1178 -
g E (M) 84856 6264266 -
XIF R (BFA) 112434 60+26 -
REME (M) 951238 13011046 -
RERMEE (%) 30+6 35+11 -
FLEALE (%) 31+6 25+4 -
keBYEEE (M) 604 65+9 -
ER i (M/kg) 77+2 79+2 -
TR (%) 35+0.7 29+26 -
AR ESR (%) 6020 7632 -
HERRBERE (%) 25+20 17+8 -
FUBEMFEAR (%) 1.8+1.2 0.6+1.3 -

HEXFHEIZERETTRI,
a: — NS, *P<0.05
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:=3-3 MM EBAEN O EHEELGIR (H—F) BIED1996FEMN52010FE~NDE1L

19964 20104E P value®

F# 4 4

miE (ha) 569 6015 -
REEZE (88/ha) 1604 22+0.8 -
B4R GEY) 6730 6635 -
RESEN (88) 58+ 20 103+63 -
AR F AR (88) 91£35 13680 -
HEFETELE (t/45) 414181 785589 -
EFELE (ke/ ) 69621207 70801469 -
£ZLAR (FHE) 3129+1413 63714772 -
g E (BFH) 7444363 2388+1898 -
XIFER (BFA) 7180 111+65 -
EEMS (M) 1539+633 2020+ 1546 -
REMEE (%) 43+9 27+7 *ok
FLEALE (%) 24+5 365 *
kgBYEEE (M) 49+5 71+6 *ok
ER i (M/kg) 75+2 81+1 *ok
FETRERAER (%) 2.3+1.6 6.1%+1.2 *
RRFESR (%) 8425 106+ 31 *
HERRBERE (%) 23+14 31%15 -
FUBEMFEAR (%) 0.4+0.8 3.9+48 -

BUE T TE LR ERETRT
a: — NS, *P<0.05, *P<0.01
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R3-4 SHPAEMRE (F—F) RED1996FMN52010FE~DE1L

1996 4F 20104 P value®

F# 8 8

mia (ha) 6120 6620 -
REZE (88/ha) 1.8+0.7 2.1+0.6 -
BRAFEER (58) 80+35 6742 *ok
REYER (58) 6933 11058 *ok
AR E AR (88) 10949 143477 *
HETELE (t/4F) 510242 779+ 381 ok
EFELE (ke/ %) 7478793 7195+754 -
A2 (HA) 3846+1781 61603063 *
-GBS (BFHA) 1160851 2238+ 1584 ok
XILFE (A 19160 12060 -
REME (BFA) 1533491 1413+605 -
EERMEE (%) 36+8 20+8 Kok
FLER EE (%) 29+6 34+38 *
TkeH UL EE (M) 556 7517 Kok
£ R i (M/kg) 761 79+1 *ok
FETBEAER (%) 45+17 6.7+1.9 *
RRFER (%) 98+28 105+13 -
AERBER (%) 23+6 30+16 -
FUBT M FEARE (%) 3.2+43 2.3+16 -

il
BIEIFTELIRERETTT
a: — NS, *P<0.05, *xP<0.01
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FR4-1 ARG OBK R B RAT BB DOME

BRHRAT Ltk
RERRE BEE T A
[i=p:CE S 12kg/ B 4kg/ B
HBEEH 6[=] 2[H]
R ERE HY L

F4A-2. ARG DI RBIADIFIHE TR EEMNE (ke/B)

SRERH  AEH  BRKRRY SEmH

BE(FEY) - 0N R -
BLE 8 - - 5
o 33 - - 35
BL&EAFICP16 - 1 1.2 -
AL & 8R#ICP18 2 - - 5
JAY 2 - - -
E—k/SLT 2 1 15 2
IL—HRLyk 2 1 1.5 2
ERrYEQDY - 1 0.8 -

110



T4-3 £ EMIEEDARIZIRIRATER O L

90-924F 94-964F P value®
HEEL= (t/ %) 469+23 337+35 ()
AL E TR (E8) 877 671 1l
EBiRZ = (kg/BE-4) 7918+238 7176 =754 -
B (%) 4.01%0.07 3.79+0.05 1l
SNF (%) 8.69+0.04 8.52+0.04 1l
2ERE (%) 3.20+0.05 3.13+0.02 1l
BRI ESE (kg/FE/HFE)  3138+62 1428+32 1l
HEXTFEHELIZEREEZTT .
a: —NS, | | P<0.01
7E:90-924F (XERHRAT. 94-964F (X ERHLIE,
FT4-4 FFEHERIEZEODARIGERFIEZOLE

90-924F 94-964F P value®
BEEIAG (AFHE) 4341249 3086+ 80 1l
EEXHE (AFHE) 2990+166 1501173 1l
EEME (AFM) 1351%107 1584130 i
1LY DELEFE (M) 16%2 242 ()
BEMmMSE (%) 31+1 49+5 11

BUE LT E L IZEREEFTT,
a: 1P<0.05 | |P<0.01
7 :90-924F (XERHERA. 94-96FF [LERHRTR
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RA-5 FOREBRINEDARZIRIEATER D LLE

fﬁ%%i%k) 90-92%F 94-964F P valuea
AERFER (%) 25+5 24412 -~
FHEREER (%) 24+6 13+13 -
EEHRER OMERTES 53 b
RRARER (%) 6011 3716 -
HEXTEHELIZEREEZTT .

a: —NS, | |P<0.01

b: %=F4TE AELFEEH

c: HAERICIFEE. FA4BEMN. TR EHHEEZET,

¥ :90-924F [LER AR, 94-964F L BRI TR,

F4-6 FTEHKRDARIBERATR O HE

90-924F 94-964F P value®
vEERERH (B8) 89+33 10251 1
ZRRAE# (8) 12459 15992 T1
] IR ([E) 2.1+15 20+13 -
el L (B8) 41774 44492 1
ERE ([E) 2.6+1.4 29+16 1

HEIXENELIZEREETT .
a: —NS, 1P<005 1 1P<0.01
¥ :90-924F (XER#RH]. 94-964F [XERILIE,
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F4-7 RETOTF7AMILTRALDHER

SR RKEH BR%®Y SR8 Pvalue®

N 13 13 13 13

BCS 28+04 29+03 34+03 2.7+0.2 * %
Glucose (mg/dL) 58+*5 4414 62+4 58=+5 * %k
BUN ( mg/dL) 83+1.8 229+24 217138 10.7x=1.9 * %
Ht (%) 29+3 31%2 332 2942 * k
NEFA ( mEa/L) 18677 18869 188=+41 169=+9 —

a7y (g/dL) 22%+05 24%05 24=%0.7 22+04 —

TL7EY  (g/dL) 3.8+0.2 40+0.3 42+04 39+03 x %
P (g/dL) 7.3+06 7.8+0.6 8.0+0.5 75+05 * *
Mg (mg/dL)  2.7%£0.2 25+0.3 2.7+0.3 24+0.2 * %
P (mg/dL)  5.3%+06 5.4%0.7 5.7%0.7 6.220.5 * %
Ca (mg/dL)  9.4+04 9.8+05 9.94+0.6 9.4+0.3 *
GOT (IU/L) 59.6+103 79.1+136  77.7£93  69.1x13.1 * %
y-GT  (IU/L) 19.3+46  230*41 272+105 20.8=*3.2 *
AVATA-)L (mg/dL)  173%35 182+34 19340 143+48 * x
IATMEE (%) 80.0+04 80708  806*14  .79.9+05 —
ooy (%) 3.02+029 317%£022 341030 3.27%0.19 * %
FLAERA (%) 3.79+0.37 363+042 388+046 3.98+051 * %
SNF (%) 844+040 859+0.31 876+0.39 8.68+048 x %
iE (kg/day) 216*56  278+62  21.2=*51 19.0%+3.0 x %

HIEFTFYECFEREEZTS

a: —JTEENEOITEIZEY — NS, * P<005, * *x P<0.01
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