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SUMMARY

1. Title

Model development of establishing professional farm for rearing replacement heifer

II. Research & development purposes and necessities

The dairy industry in Korea is consisted of the structure to raise lactating cow and
heifer together and there is no professional farm for replacement heifer to raise heifer only.
According to the recent price drop of heifers, there increase surplus heifers and culling
steer because there is no economic efficiency. Also, when the ratio of rearing heifer
increase compared with lactating cow, environment become worse because of breeding cost of
heifer and intense husbandry. In the case of dairy farm with narrow space in a stall, they hope
to have only lactating cow. Especially, in limited milk quota, excessive possession of stock
cow can cause the culling of unnecessary dairy cow and reduce production life of lactating
cow. In the case of steer, there is an advantage to produce meat but no economic. In some
cases, there is no proper disposal manner for heifer so that farmers posses excessively. If a
disease occurs such as foot—and-mouth disease, it is hard to retain the lactating cow.

In addition, according to the culling is low, the ratio of stock cow is increasing about
breeding management of heifer, breeding cost of stock cow, and increasing of
accommodation, it is causing deterioration in managerial. Thus, as one of the effort for
dairy profit improvement, there need to study model development of establishing

professional farm for rearing replacement heifer.

M. Contents and coverage of research

The range of this research 1s divided into three parts. The first part was about nutrient
requirement decision at different growth stages in the first year and methods of rearing
management decision for breeding high-ability heifer in the second year. The second part
was about actual condition of domestic and international heifer, and development of dairy
cow productivity in the first year and analysis of effects in professional farm at different
types, presentation of model and development of dairy cow productivity in the second year.
The third part was about decision of model of professional farm for heifer in the first year

and the analysis and application of heifer models’ economics in the second year.

IV. Results



1. Evaluation of farm status for goal determination on the step of heifer growth

In the first half year of 2012, 125 farms responsed in first survey. In the second half
yvear of 2013, 83 farms answered in second survey. The results of survey are from total of
208 farms and analyzed by SPSS statistical program. In this research, 85.9% of dairy
farms answered that they need professional farm for rearing replacement heifer, 76.6% of
them preferred rearing replacement heifer as operating system of professional farm. The
expectation of using professional farm for heifer is ranked dairy cow improvement(43.4%),
disease problem, cost of product reduction, and profit. In 5 regional research, there are
ranked about needs of professional farm for heifer Gyeonggi(86.5%), Incheon(80.0%),
Chungnam(80.0%), Gyeongbuk(100.0%), Gangwon(77.8%). In the survey for regional
operating host of professional farm for heifer, Gyeonggi, Chungnam, and Gyeongbuk
showed that cooperatives should be the regional operating host of professional farm for
heifer.

In the research about breeding scale, the numbers of lactating cow are 20~40 heads that
occupied the highest ratio as 41.5%. Dry cow breeding scale is 5~10 heads as 37.29. The
results of heifer breeding scale of farmers are 20~40 heads as 56.8%. The total ratio of
rearing heifer is 39.6%. In the results of lactation performance form, the calving average of
lactating cow is 3rd calving(b8.4%), the milk yield average of lactating cow is 30~35
kg(47.2%). In the results of milk fat average of lactating cow, 4.0% is occupied the highest
ratio as 23.8% but ratio of milk fat of 3.8%, 3.9%, and 4.196 are similar percentage. 32.8%
of farmers answered that age at 1st conception is 15 months since born, 70.1% of farmers

responsed that the number of fertilization is twice.

2. Survey on the current status of dairy cattle in Korea

A survey conducted the present conditions of dairy farms by region, year, herd size,
productivity, 1st calving age, culling, and percentage of replacement heifer. The number of
dairy farms was 602 during 4 years including 23,364 cows, 1571 dry cows, 40,991
heifers(Total 62,283 heads).

The average number of lactating cow and total dairy cow, and percentage of heifer were
38.9 heads, 51.9 heads, and 33.6%, respectively. It showed the increased days open(209.01
days) and 1st calving age(29.49 months) compared with doemestic average. The culling age
and percentage of replacement heifer were 2.66 lactation number and 33.6%, respectively.

According to results of survey, there was relationship between percentage of replacement
heifer and 1st calving age. In case of replacement heifer ratio of 30~40%, there were

tendencies to decreased 1st calving age and days open but increased milk productivity.

3. Survey on replacement heifer
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A survey conducted the present conditions of heifer by region, productivity, 1st calving
age, culling, percentage of replacement heifer, types of forage used for heifer, feeding
method, and space for milking cow or heifer. The number of dairy farms was 132,
including 5,959 milking cows, 366 dry cows, 6,325 cows and 4,474 heifers(Total 10,799
heads). The average percentage of heifer, days in open and culling age were 34.5%, 191.3
days and 2.8 number of lactation, respectively. Rice straw feeding for heifer was 33.6%, a
higher percentage of Kyounggi region was compared to the other region in TMR feeding
for heifer. The average space for lactating dairy cow and heifer were 149 m® and 6.8 m’
per head, respectively. If farms contract replacement heifer farm, 47% of farmers responsed
for a plan to increase milking cow and 53% of farmers to improve the breeding

environment of heifer.
4. Development of milk production index

Milk production index was developed by using factors related with heifer such as milk
production, calving interval, number of calves, culling, cost for replacement heifer for 604
farms. Milk production index and actual economical milk yield(EMC) increased in case of
above 12,000 kg milk yield, above 3 lactation number, and below 15 months of calving

interval.
5. Feeding experiments on heifer
1) Effect of TDN/CP ratio in the diets for growing heifer

This trial was conducted to investigate the effect of energy and protein level of diet on
heifer growth, nutrient digestibility, rumen fermentation and blood metabolites. 24
heifers(Avg. BW. 328 kg, 13.7 months) were blocked into 2 groups based on age and body
weight. Heifers were assigned within group 1 of 2 diet treatments: 4.6:1and 4.3:1 of TDN
to CP ratio.

As a resuslt, dry matter and fiber intake were not significantly different between
treatments. ADF and NDF digestibility of 4.3:1 treatment was lower compared to 4.6:1
treatment. There were no significant differences in pH, ammonia-N, VFA, blood
metabolites, LT, and GGT.

2) Effect of forage feeding in the diets for growing heifer
O 12 months age

This trial was conducted to investigate the effect of energy to protein ratio of diet on
heifer growth, nutrient intakes and blood metabolites. 18 heifers(Avg. BW. 3059 kg, 12
months) were blocked into 3 groups based on age and body weight. Heifers were assigned
with 3 diet treatments: 5:1. 4.5:1 and 4:1 of TDN to CP ratio.
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As a result, dry matter intake was higher in 4:1 treatment compared to those of other
treatments. Fiber intake was not significantly different among treatments. Growth showed
higher in 4:1 treatment compared to other treatments. There were no significant differences
in blood metabolites, AST, and GGT concentrate but tend to be higher in BUN concentrate

by increasing protein content.

O 15 months age

This trial was conducted to investigate the effect of energy to protein ratio of diet on
heifer growth, nutrient intakes and blood metabolites. 18 heifers(Avg. BW. 381.33kg, 15
months) were blocked into 3 groups based on age and body weight. Heifers were assigned
with 3 diet treatments 5:1. 4.5:1 and 4:1 of TDN to CP ratio. Dry matter intake was higher
in 4:1 treatment compared to those of other treatments. Dry matter, ADF and NDF intake
were not significantly different among treatments. Growth showed higher in 4:1 treatment
compared to the other treatments. There were no significant differences in blood

metabolites such as glucose, NEFA, cholesterol, total protein, AST, GGT concentrate.

3) Effect of forage sources in the diets for pregnant heifer on intake and growth

This trial was conducted to investigate the effect of forage of diet on growth and feed
intakes of pregnant heifer. 18 pregnant heifers(Avg. BW. 4356 kg, 17 months) were
blocked into 2 groups based on age and body weight. Pregnant heifers were assigned to
group 1 and of 2 diet treatments: silage(domestic) and hay(imported).

As results, dry matter intake was higher in hay treatment compared to that of silage
treatment. Dry matter, protein, ADF and NDF intake were not significantly different among
treatments. Pregnant heifer growth rate showed higher tendency in hay treatment compared
to silage treatment. Average daily gain of treatments were 0.43 kg/day for silage and 0.52

kg/day for hay.

4) Effects on blood hormone levels, blood metabolites and lymphocyte in road
transportation of heifer

This study was to investigate of stress response by road transportation. Blood hormone
levels, blood metabolites and lymphocyte were analyzed.

NEFA and creatinine concentration was significantly increased whereas TG, LDL, C4
concentration was decreased after 90 minutes transportation (100 km) compared to control.
In 200 km transportation, blood cortisol and NEFA concentration were increased whereas
insulin, TG, phospholipid, HDL, LDL, cholesterol, and C4 concentration were decreased. At
24 hr later after transportation, albumin and NEFA concentration were increased but LDL
was decreased. Blood cortisol increased in 100 km transportation but decreased in 200 km

transportation(p<0.05). Creatinine concentration of 100 km transportation significantly
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increased compared to control(p<0.05). Transportation induced significant alterations in
blood cortisol level and in the concentrations of lymphocytes. These patterns account for
endocrine modifications induced by stress conditions and may reflect a possible targets of

transportation stress.

5) Influence of 1st calving age on milk production, peak milk yield and
reproduction

This study was aimed to evaluate the effects of the first calving age (FCA) on body
weight change, feed intake, lactation performance, and reproduction after calving in
primiparous Holstein dairy cows. Depending on the increasing of first calving age, body
weight loss increased until lactation peak and above 27 months showed the highest weight
loss. In evaluation of days to reach the lactation peak, relationship of first calving age and
days of reaching peak showed negative. In below 22 months, lactation peak was the latest,
73.25 days. There was no difference in milk composition. When evaluating adjustment milk
yvield in 305 days, the highest milk production was 8,004 kg in first calving age below 22

months.

6. Approach manner for replacement heifer farm

In establishing a professional farm for rearing replacement heifer, it is needed for the
relationship to be linked between heifer farm and regional individual farm. This may be
operated through cooperatives or farming corporation with management advantages such as
reduction of rearing and labor costs, health promotion of animal, and so on. According to
the demand of individual farmer, professional heifer farms make an effort on the improving
of farming technic and establishing of business management system. Deposition of animal
from other various regions should be considered. Hanwoo heifer may be also contracted in

replacement dairy heifer farm.
7. Application model of replacement heifer farm

For the type of professional farm for heifer to develop operating model, it is suggested
by SWOT analysis as follows: the domestic forage operating model, the genetic
ability/disease management operating model, and the rearing operating model with
functional diversities.

8. Program of forage supply for replacement heifer farm

As a plan of roughage supply and demand, feeding experiments were conducted on

breeding step and feeding types for the determination of roughage amount required.
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Establishment of professional farm for heifer in the Dangjin supports extensive roughage in
370 hectares of reclaimed land. Dangjin dairy corporative has its own TMR factory and
large scale facility of manure processing. Dangjin dairy corporation produces roughage: oat
12.7 ton/ha, Italian glass 22.2 ton/ha, corn 26.7 ton/ha, and whole crop rice 15 ton/ha.

9. Model development of replacement heifer farm using reclaimed land in Korea

Through the establishment of professional farm for heifer, a model was suggested that
self-supporting roughage-based professional farm for heifer can provide high production of
milk. Dang]Jin dairy corporation has a plan based on 15,000 beef cattles and 15,000 heifers.
Using specialized heifer raising management, a business that develop a model of
professional farm for heifer is being proceeded. For establishment of professional farm for

heifer, heifer, a breeding program of heifer with strategy of heifer rearing was completed.

10. Manure usage management in replacement heifer farm

Manure management in the professional farm for heifer is suggested through an example
of the manure disposal of the DangJin dairy corporation. Production of high quality manure
can provide a resource recycling and management profits in the operation of professional

farm for heifer.

V. Results and expectation

The purpose of this research is to provide model information of professional farm for
heifer. Analysis results of domestic and international markets in this study may contribute
to the productivity improvement and cost down in current dairy farms. In particular, the
improvement of milk production system will help enhancement of the international
competitiveness. The results of this study should be applied to the establishment of

professional farm for heifer in Korea.
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<Table 1> Observation parameters for analysis of status on national dairy farming

Observation parameters

Farm, location

Labor, (total, employe)
Lactation cow No.

Dry cow No.

Days in open, day

1st lactation cow No.

2nd lactating cow No.

3rd lactating cow No.

4th lactating cow No.
Over 5th lactating cow No.

9% of 1st lactation cow to lactating cows

Dry cow No.
Lactation Average Accumulative

Insemination No. - -

Days in 1st insemination - - -
305days fat yield - - -
305days protein yield - - -
30bday milk yield - - -
305day milk solid - - -

O BAEA: EAEXYL SAS (Statistical Analysis System, Version 6.04 USA, 1990)
program packageE ©]&3ste] ZF A9 i FE Duncan’s multiple range testg ©]-&
AA3FA T (Steel ¥ Torry, 1980). w2 X% /HdS $3 72 29 A3 #AAE o] &35}
H7F ok

o A A

A s g w7 A, FEAA, A ‘3! A ag, AAA 59 @
S ol Frbeksl A9, FReEs 4 % dait, F4), d=(%, 9
B), AF(EA), =BT, d)e= 7447 2009l
o] ¥ 13470 s7H4d 604571 W5 veEhlal girh Table 29 o] =
Ab W TR Wt Ay, 2 ARk aEla A9 ve2 77 389 F, 519 F B 33.6%%
A A=REEY =2 A FFE ARFEL 9lom, 2010, 2011 FAlG o w g ARSF
Zbaem askE A3E U oA gou 201249 SUbHEE BES Bt HE TS
Huh g2 200.07€010aL, 24 Erb 99 w3 204992 A% 24704 " Huk oF 57he o]
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<Table 2> Evaluation results of dairy farm characteristics by year

Year

tem Total 2009 2010 2011 2012
Farm No. 602 160 154 148 134
Lactation cow No. 38.94 40.97 38.05 32.70 44.44
Dry cow No. 2.62 2.58 2.73 2.43 2.73
Days in open, day 209.07 201.79 217.09 22213 194.04
1st calving age, month 29.49 28.75 29.36 29.87 30.10
Avg. milk yield for 305 days, kg 9149.70 8984.52 9136.10 9158.93 9352.11
Avg. lactation No. 2.51 2.47 2.51 2.54 2.54
Avg. culling Lactation No. 2.66 2.60 2.71 2.59 2.77
Multi parturition 51.09 48.70 50.69 51.76 53.67
1st lactation cows 17.23 16.65 16.89 17.23 18.32
% of 1st lactation cow to lactating 33.83 34.46 33.20 33.12 34.60
COWS

1st lactation cow No. 17.23 16.65 16.89 17.23 18.32
2nd lactating cow No. 12.94 12.48 12.93 13.21 13.18
3rd lactating cow No. 9.18 8.85 9.31 9.12 9.47
4th lactating cow No. 592 5.56 5.96 6.25 5.93
Over 5th lactating cow No. 5.85 5.19 5.64 5.97 6.77
Calf (<3 month) 2.99 2.83 3.09 2.74 3.34
Heifer (4~12 month) 10.67 10.20 10.65 10.64 11.31
Heifer (13~15 month) 3.69 3.66 3.68 3.86 3.55
Pregnant heifer (15 month<) 18.14 17.09 17.75 19.23 18.64
Total replacement heifer 35.49 33.78 35.16 36.47 36.84
Ratio of replacement heifer of total 33.60 33.39 33.80 34.02 33.17

COwW
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<Table 3> Evaluation results of dairy farm characteristics by region

Ttem Region
Kyoung Ki  Kyoung Buk  Jeon Nam Jeon Buk Chung Nam
Farm No. 116 114 48 118 199
Lactation cow No. 37.4 35.8 41.5 45.3 37.3
Dry cow No. 2.6 2.5 2.7 2.7 2.6
Days in open, day 215.3 1914 213.0 223.6 205.9
1st calving age, month 29.9 27.7 30.6 30.9 29.2
Average milk yield for
9355.9 8681.0 9190.0 8535.9 9653.9
305 days, kg
Avg. lactation No. 2.3 2.8 2.5 25 2.5
Avg. culling lactation No. 2.7 2.5 2.7 2.7 2.7
Multi parturition 49.7 46.5 52.1 58.8 49.7
1st lactation cows 18.2 145 17.2 195 16.9
% of 1st lactation cow to
. 37.3 31.7 33.2 32.2 34.2
lactating cows
1st lactation cow No. 18.2 145 17.2 195 169
2nd lactating cow No. 135 11.2 13.6 14.9 12.2
3rd lactating cow No. 8.6 8.4 9.6 10.7 9.0
4th lactating cow No. 51 5.8 5.7 7.0 5.8
Over 5th lactating cow
4.3 6.5 6.0 6.8 5.8
No.
Calf (<3 month) 0.8 3.8 3.1 4.1 3.1
Heifer (4~12 month) 7.3 115 10.4 13.3 10.6
Heifer (13~15 month) 35 3.6 3.3 4.3 3.6
Pregnant heifer (15
20.4 13.1 187 22.9 16.8
month<)
Total replacement heifer 32.1 31.9 35.4 44.6 34.1
Ratio of replacement
31.6 33.9 33.6 35.6 334

heifer of total cow
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<Table 4> Evaluation results of dairy farm characteristics by year of Kyoung Ki Do

Year
2009 2010 2011 2012
Farm No. 30 30 30 27
Lactation cow No. 39.8 33.3 32.5 44.8
Dry cow No. 25 2.6 25 2.7
Days in open, day 214.4 227.1 225.5 191.8
1st calving age, month 29.6 29.8 29.8 30.3
Average milk yield for 305
9303.2 9355.2 93179 9457.6
days, kg
Avg. lactation No. 2.2 2.2 2.3 2.3
Avg. culling lactation No. 2.6 2.6 2.7 2.8
Multi parturition 47.0 48.2 50.6 53.2
1st lactation cows 17.2 175 19.0 19.1
% of 1st lactation cow to
) 374 36.6 379 37.2
lactating cows
1st lactation cow No. 17.2 175 19.0 19.1
2nd lactating cow No. 13.1 129 13.3 14.8
3rd lactating cow No. 85 8.8 8.2 8.9
4th lactating cow No. 46 5.0 5.7 5.3
Over 5th lactating cow No.
3.6 41 45 5.1
Calf (<3 month) 0.9 14 0.6 05
Heifer (4~12 month) 6.9 8.0 7.2 7.2
Heifer (13~15 month) 35 3.6 35 35
Pregnant heifer (15 month<)
17.7 20.6 22.2 21.0
Total replacement heifer
28.9 33.6 33.5 32.3
Ratio of replacement heifer of
30.8 33.4 32.2 30.1

total cow
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<Table 5> Evaluation results of dairy farm characteristics by year of Kyoung Buk

Year
2009 2010 2011 2012
Farm No. 32 30 26 25
Lactation cow No. 37.3 36.7 31.2 37.7
Dry cow No. 2.5 2.6 2.6 2.4
Days in open, day 182.7 201.0 203.8 178.2
1st calving age, month 27.1 279 27.8 28.3
Average milk yield for 305
8558.5 8751.3 8670.8 8758.2
days, kg
Avg. lactation No. 2.7 2.7 2.8 2.9
Avg. culling lactation No. 25 25 24 2.9
Multi parturition 45.2 48.1 475 458
1st lactation cows 14.9 15.1 13.9 14.2
% of 1st lactation cow to
) 33.2 31.0 29.6 33.0
lactating cows
1st lactation cow No. 14.9 15.1 139 14.2
2nd lactating cow No. 11.3 11.8 11.6 10.1
3rd lactating cow No. 74 9.0 8.7 8.8
4th lactating cow No. 55 5.6 6.7 5.7
Over 5th lactating cow No.
6.1 6.5 6.7 7.0
Calf (<3 month) 4.1 4.0 3.2 3.9
Heifer (4~12 month) 12.0 12.2 10.6 11.1
Heifer (13~15 month) 3.6 3.9 35 3.2
Pregnant heifer (15 month<)
13.2 12.7 135 13.0
Total replacement heifer
32.9 32.8 30.7 31.2
Ratio of replacement heifer of
34.6 34.2 33.1 33.7

total cow
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<Table 6> Evaluation results of dairy farm characteristics by year of Jeon Nam

Year

2009 2010 2011 2012
Farm No. 13 12 12 10
Lactation cow No. 41.4 44.6 34.3 46.0
Dry cow No. 25 3.2 2.3 2.9
Days in open, day 201.2 2184 227.0 199.3
1st calving age, month 28.9 30.5 31.3 31.7
Average milk vyield for 305

8925.9 9149.5 9294.7 9408.2
days, kg
Avg. lactation No. 2.5 2.5 25 2.6
Avg. culling lactation No. 25 2.7 2.8 3.0
Multi parturition 48.0 53.5 52.2 54.1
1st lactation cows 175 17.7 15.1 18.1
% of 1st lactation cow to

. 36.4 33.7 29.6 33.2

lactating cows
1st lactation cow No. 175 17.7 15.1 18.1
2nd lactating cow No. 114 15.0 15.3 119
3rd lactating cow No. 9.1 9.1 10.0 10.3
4th lactating cow No. 45 6.2 5.8 6.9
Over 5th lactating cow No. 5.6 55 6.0 6.8
Calf (<3 month) 2.7 2.9 2.8 4.8
Heifer (4~12 month) 9.7 10.1 99 12.6
Heifer (13~15 month) 3.2 3.3 34 3.2
Pregnant heifer (15 month<) 16.9 16.9 19.8 21.1
Total replacement heifer 32.4 33.1 36.0 41.8
Ratio of replacement heifer of

32.9 31.8 34.4 36.2

total cow
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<Table 7> Evaluation results of dairy farm characteristics by year of Jeon Buk
Year
2009 2010 2011 2012
Farm No. 30 30 30 23
Lactation cow No. 48.0 489 34.3 51.8
Dry cow No. 2.8 2.9 2.3 3.0
Days in open, day 215.2 235.2 234.4 206.0
1st calving age, month 29.9 30.6 31.3 32.3
Average milk vyield for 305
8226.1 8484.1 8509.5 9015.3
days, kg
Avg. lactation No. 2.5 2.6 2.6 2.5
Avg. culling lactation No. 25 3.0 2.8 2.7
Multi parturition 56.8 585 59.4 62.2
1st lactation cows 18.3 185 20.1 21.9
% of 1st lactation cow to
] 32.1 31.0 31.9 33.9
lactating cows
1st lactation cow No. 18.3 185 20.1 219
2nd lactating cow No. 15.7 145 14.2 154
3rd lactating cow No. 10.3 115 10.7 10.1
4th lactating cow No. 6.9 7.3 74 6.6
Over 5th lactating cow No. 5.8 6.7 7.1 8.2
Calf (<3 month) 3.7 4.2 39 5.1
Heifer (4~12 month) 12.1 12.8 13.8 15.3
Heifer (13~15 month) 4.0 4.1 4.8 4.3
Pregnant heifer (15 month<) 20.8 21.6 24.5 26.3
Total replacement heifer 40.6 42.6 47.0 51.0
Ratio of replacement heifer of
34.3 34.7 36.7 37.1
total cow
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<Table 8> Evaluation results of dairy farm characteristics by year of Chung Nam

Year

2009 2010 2011 2012
Farm No. 56 51 50 47
Lactation cow No. 39.3 33.7 32.3 44.2
Dry cow No. 2.5 2.7 24 2.8
Days in open, day 1984 210.3 221.6 195.7
1st calving age, month 285 29.0 29.8 29.7
Average milk vyield for 305

9508.5 9602.8 9688.2 9763.8
days, kg
Avg. lactation No. 2.4 2.5 25 2.5
Avg. culling lactation No. 2.7 2.8 25 2.7
Multi parturition 469 487 49.7 54.3
1st lactation cows 16.1 16.4 16.7 185
% of 1st lactation cow to

] 34.5 335 33.9 34.7

lactating cows
1st lactation cow No. 16.1 16.4 16.7 185
2nd lactating cow No. 114 12.1 12.8 13.1
3rd lactating cow No. 9.0 8.6 8.7 9.8
4th lactating cow No. 5.6 6.0 5.8 6.0
Over 5Sth lactating cow No. 5.0 5.6 58 7.0
Calf (<3 month) 2.7 3.0 3.0 3.6
Heifer (4~12 month) 9.9 10.4 10.9 116
Heifer (13~15 month) 3.6 3.5 3.8 34
Pregnant heifer (15 month<) 16.6 17.2 17.4 16.0
Total replacement heifer 32.8 34.2 35.2 34.6
Ratio of replacement heifer of

33.2 34.3 34.1 31.9

total cow
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<Table 9> Evaluation results of dairy farm characteristics by farm scale

Scale

(30 30~45 46~55 55¢
Farm No. 22 59 25 28
Lactation cow No. 24.2 36.9 49.6 69.9
Dry cow No. 1.5 2.2 3.2 4.4
Days in open, day 217.9 193.0 183.1 189.6
1st calving age, month 30.7 29.7 29.8 30.8
Average milk yield for 305 8780.5 9327.4 9854 .4 9365.9
days, kg
Avg. lactation No. 2.6 2.6 2.6 2.5
Avg. culling lactation No. 2.8 2.6 3.2 2.6
Multi parturition 32.5 43.3 58.7 85.5
1st lactation cows 11.6 15.3 19.6 28.2
% of 1st lactation cow to 36.7 35.2 33.5 32.9
lactating cows
1st lactation cow No. 11.6 15.3 19.6 28.2
2nd lactating cow No. 7.3 10.7 14.0 21.7
3rd lactating cow No. 5.6 7.4 10.0 15.8
4th lactating cow No. 4.1 4.5 6.9 9.3
Over b5th lactating cow No. 3.9 5.3 8.2 10.5
Calf (<3 month) 2.1 2.5 4.2 5.3
Heifer (4~12 month) 6.7 8.3 13.7 18.6
Heifer (13~15 month) 1.9 2.7 4.3 5.8
Pregnant heifer (15 month<) 13.4 13.8 19.5 31.6
Total replacement heifer 24.1 27.2 41.7 61.3
Ratio of replacement heifer of 34.9 31.4 34 .4 34.5

total cow
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<Table 10> Evaluation results of dairy farm characteristics by days in open
Range
<150 150~170 170~200 200<
Farm No. 17 20 45 52
Lactation cow No. 47.4 435 45.0 43.4
Dry cow No. 3.2 2.7 3.0 24
Days in open, day 134.3 160.3 184.9 233.5
1st calving age, month 275 28.3 30.4 314
Average milk yield for 305
9834.2 9527.8 9416.1 9070.3
days, kg
Avg. lactation No. 2.6 2.7 2.6 2.4
Avg. culling lactation No. 3.0 2.9 2.8 2.6
Multi parturition 58.3 51.7 54.4 52.3
1st lactation cows 19.1 16.4 18.2 189
% of 1st lactation cow to
) 33.0 31.8 33.6 37.1
lactating cows
1st lactation cow No. 19.1 16.4 18.2 189
2nd lactating cow No. 14.9 12.3 13.3 12.9
3rd lactating cow No. 10.3 9.0 9.8 9.1
4th lactating cow No. 6.7 6.4 6.1 5.3
Over 5th lactating cow No. 74 7.6 7.0 6.1
Calf (<3 month) 3.7 3.3 35 3.1
Heifer (4~12 month) 12.1 114 11.8 10.5
Heifer (13~15 month) 3.8 35 36 35
Pregnant heifer (15 month<) 146 14.6 19.4 20.9
Total replacement heifer 34.2 32.8 38.3 38.0
Ratio of replacement heifer of
29.6 32.4 34.0 33.9

total cow
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results of dairy farm characteristics by the percentage of

Range

<25% 25~35% 35~45% 45%<
Farm No. 11 68 52 3
Lactation cow No. 32.9 44 .4 48.3 219
Dry cow No. 25 3.0 2.6 2.8
Days in open, day 179.5 159.6 206.3 200.9
1st calving age, month 28.6 27.8 30.1 315
Average milk yield for 305

9034.4 9829.8 9498.7 91425
days, kg
Avg. lactation No. 24 2.6 25 2.6
Avg. culling lactation No. 2.7 2.9 2.9 2.7
Multi parturition 48.1 57.1 50.8 56.7
1st lactation cows 18.2 18.4 177 189
% of 1st lactation cow to

) 38.7 32.6 35.4 33.3

lactating cows
1st lactation cow No. 18.2 184 17.7 189
2nd lactating cow No. 12.7 13.9 12.2 13.9
3rd lactating cow No. 7.3 10.8 8.8 10.3
4th lactating cow No. 45 7.0 5.7 6.2
Over 5th lactating cow No. 54 7.1 6.4 7.5
Calf (<3 month) 15 3.8 2.8 4.2
Heifer (4~12 month) 4.2 13.1 9.8 14.3
Heifer (13~15 month) 16 3.7 3.1 45
Pregnant heifer (15 month<) 11.0 14.0 16.0 25.2
Total replacement heifer 18.3 34.6 31.8 48.3
Ratio of replacement heifer of

21.8 31.2 315 39.2

total cow
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<Table 12> Evaluation results of dairy farm characteristics by the 1st calving age

Range
<25 mo. 25~27 mo. 27~29 mo. 29 mo.<
Farm No. 3 24 27 80
Lactation cow No. 30.4 43.7 42.0 46.0
Dry cow No. 19 2.8 2.7 2.8
Days in open, day 160.9 172.9 181.9 206.1
1st calving age, month 24.5 26.1 28.0 32.3
Average milk yield for 305
9760.6 9496.2 9672.3 9183.7

days, kg
Avg. lactation No. 24 2.7 25 2.5
Avg. culling lactation No. 3.8 2.7 2.9 2.7
Multi parturition 36.0 514 49.9 56.3
1st lactation cows 11.8 16.6 179 19.2
% of 1st lactation cow to

) 32.7 33.1 36.3 34.6
lactating cows
1st lactation cow No. 11.8 16.6 179 19.2
2nd lactating cow No. 10.0 12.1 13.0 13.7
3rd lactating cow No. 5.7 9.7 8.7 9.8
4th lactating cow No. 4.0 6.7 4.2 6.4
Over 5th lactating cow No. 45 6.2 6.2 7.2
Calf (<3 month) 2.6 3.2 3.0 35
Heifer (4~12 month) 9.2 11.6 10.7 115
Heifer (13~15 month) 3.0 3.6 3.3 3.6
Pregnant heifer (15 month<) 95 13.4 14.6 22.0
Total replacement heifer 24.3 31.8 31.6 40.7
Ratio of replacement heifer of

33.7 315 315 34.3

total cow
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<Table 13> Evaluation results of dairy farm characteristics by the milk yield

Milk yield, kg/305 days

<8,500 8,500~9,500 9,500~10,500 10,500<
Farm No. 21 60 37 16
Lactation cow No. 429 42.3 47.8 449
Dry cow No. 2.6 25 3.1 2.8
Days in open, day 217.2 198.1 181.3 190.1
1st calving age, month 31.0 30.6 29.2 30.0
Average milk yield for 305

7909.2 9054.2 9982.1 9578.2
days, kg
Avg. lactation No. 2.5 2.5 25 2.5
Avg. culling lactation No. 2.6 2.7 2.9 2.8
Multi parturition 51.9 52.0 57.2 54.2
1st lactation cows 18.1 18.3 195 184
% of 1st lactation cow to

. 36.8 35.3 34.5 34.1

lactating cows
1st lactation cow No. 18.1 18.3 195 18.4
2nd lactating cow No. 12.1 1277 15.2 13.4
3rd lactating cow No. 9.6 8.9 9.8 9.5
4th lactating cow No. 5.7 5.8 5.9 6.0
Over 5th lactating cow No. 6.3 6.3 6.8 6.8
Calf (<3 month) 3.6 3.2 3.3 3.3
Heifer (4~12 month) 11.8 105 12.1 11.3
Heifer (13~15 month) 3.6 3.2 4.0 3.6
Pregnant heifer (15 month<) 199 19.2 187 18.6
Total replacement heifer 39.0 36.2 38.2 36.7
Ratio of replacement heifer of

35.0 33.1 32.7 33.0

total cow
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<Table 14> Evaluation results of dairy farm characteristics by the culling age

Culling age, lactation

<24F 2.0~25% 2.5~ 34k 34k
Farm No. 23 28 31 52
Lactation cow No. 42.7 43.0 48.0 439
Dry cow No. 2.7 2.6 2.9 2.7
Days in open, day 209.7 190.9 187.2 193.2
1st calving age, month 29.9 30.4 29.6 30.4
Average milk yield for 305 91186 9195.1 9443.0 9483.2
days, kg
Avg. lactation No. 24 2.6 24 2.6
Avg. culling lactation No. 16 2.2 2.7 3.6
Multi parturition 53.8 52.2 57.1 52.4
1st lactation cows 19.3 185 20.0 16.8
% of 1st lactation cow to 36.7 35.8 35.3 32.7
lactating cows
1st lactation cow No. 19.3 185 20.0 16.8
2nd lactating cow No. 125 13.0 14.9 12.6
3rd lactating cow No. 104 8.6 9.9 9.3
4th lactating cow No. 6.0 5.7 59 6.0
Over 5th lactating cow No. 5.7 6.4 6.4 7.6
Calf (<3 month) 3.6 3.4 34 3.2
Heifer (4~12 month) 125 10.8 12.4 10.4
Heifer (13~15 month) 3.4 3.5 3.8 35
Pregnant heifer (15 month<) 17.7 17.7 20.5 185
Total replacement heifer 37.2 35.4 40.0 35.6
Ratio of replacement heifer of 32.1 335 33.2 33.4
total cow
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<Figure 1> Relationship between number of replacement heifer and days in open
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<Figure 2> Relationship between number of replacement heifer and 1st calving age.
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<Figure 3> Relationship between number of replacement heifer and 305 days accumulated

milk yield.
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<Figure 4> Relationship between number of replacement heifer and lactation number of

culling.
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<Table 3-1> A &9 dejzA}

s A1
° A A 73 7] 75 ik & =3 SEM
A G5 F 451 447 300 463 516 449 33
e 9 1913 1895 1784 2012 2063 1890 75
ER 300 208 281 318 324 294 0.6
3059 &% W, ke 93751 94764 87661 94598 90114 98358 1867
AR, A 25 2.3 2.9 26 25 25 0.1
B = A} 4 2.8 2.8 2.8 2.9 26 2.8 0.2
RS % 540 531 458 44 620 547 42
e % 184 189 142 180 218 186 17
A A& % 345 369 330 328 338 346 2.0
SHO Hg(Boxah o 373 326 317 411 508 349 40
SA(EFA ), % 339 32.1 277 36.5 45.7 31.3 3.7
545 7ol 2AE £9
) 520 150 130 1.0 5.0 180
Bz s(he) 355
(394)  (356) (520)  (10.0)  (20.0)  (40.0)
an 50 39.0 9.0 6.0 3.0 5.0 160
TR = (295)  (333)  (240)  (30.0) (200)  (356) '
e B9 36.0 30 5.0 6.0 15.0 7.0 -
ne = 2730  (1LD) (2000  (60.0)  (60.0)  (156) '
5.0 1.0 40
FAAZ, B0 E) - - - 26
o = (3.8) (4.0) (89)
S5 F9 FH
980 170 180 8.0 220 330
wElae], (H &) 75.6
(748)  (630)  (720)  (80.0)  (880)  (75.0)
MR A 501 330 100 7.0 2.0 3.0 Lo o
< = 252) (3700 (280)  (200)  (12.0) ' '
49 BEew 5(ME) 4l 41 37 43 4.4 41 0.2
S A 9l 3112 3111 3114 3020 3048 3167 51
28921 WA m’ 6608 6426 5912 6950 7988 6527 541
S9N 2HA, m? 2024 2059 1832 1830 2192 2060 168
oAt A WA m? 8723 8485 7744 8780 10180 887 696
S NWA mYEAG, T 149 145 156 150 151 145 04
3] 2/0 210 = [eXvA
?ﬁ’ /R TR 6.1 7.0 6.6 4.8 47 6.4 05
SA (549 6.8 7.1 77 55 5.3 72 0.6
o]0 o o o 210
;:{jgg AR, FAY 939 941 938 205 219 238 0.7
s4% =7 B85 T
620 120 100 40 9.0 27.0
25 S, T(H]8) 44.1
i . (470)  (444)  (400)  (40.0)  (360)  (60.0)
700 150 150 6.0 160 180
A SFAMNA, () 55.9
e e = (5300 (556)  (60.0)  (60.0)  (64.0)  (40.0)
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Table 3-2v= =4t #9rd® d 24 235 vl 309® o] e Ho] 484%= 7+
To MEE A8, 26~27/0E o] 46.7%, 28~2971 ¥ o] 42.3%, 24~2571 €& o] 34.3%
o #9& BT =y Abxbe 24 Rk Eo] 257049 olskel oA 324ko® tE 9
26284 E T AR =okvk 30709 ol HIlelA mE ARx7F 284F0 ' 25~26709 ¥ 9
2,64kl BlE =A JERRTE o= 30719 ® ol o] 306Y frEFE i 91289 kgl ® ThE

1=

=

woll vl vkl v Ayket do] e Ao e Ahgoll iRk AR HlE 2
28~2970 o] 371%= 7hd =gkar, 2570 olstelA 31%= 7HE Wt A T AR
HA S 24~2577 0] 7.1 r1120]oq om, 1 o]F i XAl Bk 9] FUhge wEl 75 m’ 64
m’, 5.0 mo 2 vtolx = AFS Wtk woF §49 ARELS o] & A §A4F FEA
s 88 A5, 24 EvkdEol 2627 RN FgFa dRES 9 57%, ST A
S84 JhAdel 43% = FAAE Sl Wi ZiovE =dv gE £W 49 ol vige
ST AP el We dE =T E sk
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<Table 3-2> %4t &9k 9o W& A7 A3 ALS AE 24
. ERN IO
c 24~25  26~27  28~29 30 < SEM
A GFF T 34.3 46.7 42.3 484 2.8
TELE, 162.0 171.2 192.9 206.5 6.3
BRI | 25.3 27.0 29.1 32.9 0.2
3059 % H, kg 9,609.4 96896 94587  9,1289 199.0
AR, Ak 2.8 25 25 2.6 0.1
Bt TE) AR, AE 3.2 2.6 2.7 2.8 0.2
A T 405 55.4 49.8 58.7 35
ERAR TR 12.1 19.3 183 19.4 1.3
A2 22 v % 31.0 35.4 37.1 334 1.7
=9 (1~3/1449), F 3.0 3.3 3.1 3.8 0.4
4% d~12719), ¥ 95 12.4 10.2 12.4 1.2
SS9 (13~15719), T 2.8 3.7 3.3 3.9 0.4
449 (1571Y oA, * 10.2 14.7 165 237 1.4
S HE (5%, % 255 34.0 33.1 437 2.8
A5 (5949), % 225 30.8 30.0 40.0 25
4% 39 2ARE TF 7t
W B0 8) 5.0 14.0 10.0 23.0
(41.7) (50) (31.3) (39)
g 58 4.0 7.0 15.0 13.0
’ (33.3) (25) (46.9) (22)
A EAR 5008 2.0 5.0 6.0 23.0
(16.7) (17.9) (18.8) (39)
1.0 2.0 1.0
201 A= H(HL _
THAE, 2018 (8.3) (7.1) (3.1)
%A% Ho I
o s 7.0 15.0 23.0 53.0
eHEe, 2018 (538)  (536)  (71.9)  (91.4)
TMR AFE 5 (1S 6.0 13.0 9.0 5.0
(46.2) (46.4) (28.1) (8.6)
A4S By 208 36 43 3.8 43 0.2
SA%- Aka) 326.5 3125 316.3 304.4 5.3
294 FHA | m? 515.4 695.0 627.5 714.9 47.2
FA$A 294, m? 173.8 226.1 198.4 199.7 15.7
SAbAd A4 m? 689.2 921.1 825.9 914.6 61.6
SAPA A mY/ &, T 15.0 14.9 15.1 14.7 0.4
a4, mYEAAS F(E$E 7.1 75 6.4 5.0 0.5
S 9-(55A49)) 8.2 85 7.1 55 0.7
S5 FARE, S/ AT 24.8 24.8 24.1 21.6 0.7
SAS 24 a5 ek
6.0 16.0 14.0 26.0
o = = o
i S, S0%) 462)  (57.1)  (438)  (44.1)
7.0 12.0 18.0 33.0
o }\.] o S 7;] P = e}
597 204, 20& (538) (429  (563)  (55.9)
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<Table 3-3> A2t% HlF%5

ERRENE

r

A A5 de) 24}

ET A% Fke)

g 9,000~ 8,000~
1,000< <8000  SEM
10,000 9.000
T, 153 172 A1 136 38
THAS, o 179.1 193.3 1965 200.3 8.2
2499 9 98,6 305 9.7 32.0 0.8
3059 2% W, kg 10,624 9.441 8,620 7535 74.0
Sk}, A 07 925 26 95 0.1
W S AbRE, A 29 28 26 25 0.2
A = 53.7 573 49.1 516 46
249 % 17.3 20.0 16.3 193 2.0
AxdE] 24k Hg % 32.1 35.3 347 36.7 2.3
S M (=SEI), % 341 40.8 31.8 44.8 38
SH o (E0 9] % 31.2 372 285 40.7 3.4
A 39 2AE T+
70 24.0 16.0 5.0
SEREAES
(24.1) (40) (485) (55.6)
g w9 11.0 17.0 10.0 1.0
e = (37.9) (28.3) (30.3) (11.1)
70 19.0 70 3.0
AFFALR, T(H]&)
(24.1) (31.7) (21.2) (33.3)
4.0
RIEENEES - - -
o e (138)
TS5 59 -
16.0 470 98.0 70
wE e, (&)
R = (53.3) (79.7) (34.8) (77.8)
14.0 12.0 5.0 2.0
TMR AFeE, % (9] &)
© & (46.7) (20.3) (15.2) (22.2)
S BEes s(ue) 42 44 36 38 0.2
S a9 326.3 306.8 3105 292.2 42
Z9AL 2H A m? 644.3 693.3 645.2 638.9 67.5
SHeAL WA 212.0 204.0 195.2 186.7 20.4
SAHAEW A m? 856.3 897.3 840.3 875.6 86.8
S HA mY/EE T 14.0 14.7 15.9 154 0.4
A2 mYEAG F(EEEI 6.4 5.7 71 4.0 0.4
S (E0 4 9]) 70 6.4 8.0 44 05
0 ] 0 O O O] 0 /O
f"* A IS, SASAT gy 22.9 23.4 20.9 0.7
545 54 B85 49
13.0 98.0 16.0 5.0
g2, S08)
e I& (43.3) (46.7) (485) (55.6)
17.0 32.0 17.0 40
G99 BN, B01R)
AT ) 1= (56.7) (53.3) (51.5) (44.4)
Table 3-4= FH LG W& 3 A 235 HF3 Yot FEHL 57 1604 200
A olgom Sl e wH AR welda A4S dn] 248 wgel F7EE U
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<Table 3-4> FTEjY H ZALE7) &3 ALS AE] ZA
S FEHAF(Y)
e 200< 181~200 160~ 180 <160 SEM
AGEE T 44.3 455 42.6 49.2 3.2
TH A A 227.8 189.4 170.0 140.8 23
2299, 9 31.1 30.7 29.0 276 05
305 &% i, ke 9,109 9487 9538 9,603 160.7
o e 2.4 26 26 26 0.1
F T AR, Ak 26 28 3.0 29 0.2
A T 52.9 55.0 51.2 58.2 4.1
248 = 19.0 182 16.7 19.1 15
A 24 HS % 36.8 32.8 33.1 33.4 15
SN S (EoEE) % 38.8 395 335 35.6 35
GG (=0A9]), % 35.6 35.9 30.1 31.9 3.2
S5 59 =AM R TF
W B08) 16.0 14.0 9.0 13.0
(32) (42.4) (34.6) (59.1)
g wE B8 15.0 11.0 8.0 5.0
e = (30) (33.3) (30.8) (22.7)
19.0 6.0 9.0 2.0
s Z2ALR, T(H]&)
(38) (18.2) (34.6) 9.1)
2.0 2.0
FAAE, T(08) - -
s & 6.1) 9.1)
4G Fo dH
42.0 22.0 20.0 14.0
valgd, 518
R = (84) (71) (76.9) (58.3)
MR A 5 (0%) 8.0 9.0 6.0 10.0
> = (16) (29) (23.1) (41.7)
S49 BT, s(HE 41 41 4.2 40 0.2
S 9-A ] 2 302.6 3169 311.2 215 44
AL 2H A m? 672.6 666.9 619.6 722.5 53.3
S9N FHA m? 1936 201.6 201.2 2233 16.0
oA HA FHA m? 866.2 868.4 820.8 945.8 63.0
oA A mYEE T 15.2 14.8 146 145 0.3
A m¥YEAS F(E$EE) 58 5.9 6.2 6.9 05
A9 (=9-4]9)) 6.3 6.5 6.9 79 06
S AE, S/ AT 22.6 23.2 24.2 23.7 0.6
A 5% &85 ek
24 13 11 14
A5, (H]&)
e = (48) (40.6) (42.3) (58.3)
2% 19 15 10
A5 dAHMNA, T (H]E)
e e N (52) (59.4) (57.7) (41.7)
Table 3-56= 7249 TE] 2 §A4- ALGdAS A A5 B3 9l 306¢ 4]
FEke TE) AbaF 3.1~35%kl A 96152 kgo 2 7HF Eoton, 204k olakel F$ 92072 kg
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<Table 3-5> 742t9- ZE] 2 ZALF7F A3 ALS AE] ZA
BT e APA (AT
A
35< 31~35 25~30 <25 SEM
R 42.3 45.4 473 445 3.0
TEHAE, A 176.8 194.7 193.8 194.0 7.2
B | 28.8 315 29.7 30.1 0.6
3059 2 Hit kg 9,349 9,615 9,462 9,207 171.0
T o S 2.8 2.6 25 25 0.1
Bt S ARRE, A 42 3.3 2.8 19 0.1
BAAS 50.4 53.3 56.9 53.6 3.8
EXAR IR 15.3 18.1 19.3 19.1 15
A2 24k H&, % 30.9 33.9 34.7 36.1 17
S (52, % 32.4 39.4 38.8 37.3 3.3
S (=2A9]), % 29.3 35.8 355 337 3.1
£4% 39 24w F
91 w5 09) 10.0 9.0 16.0 17.0
(47.6) (42.9) (39) (35.4)
sqaE 5 0S) 6.0 6.0 14.0 13.0
e = (28.6) (28.6) (34.1) 27.1)
4.0 6.0 9.0 17.0
AF2AE, B(H&)
" & (19) (28.6) (22) (35.4)
1.0 2.0 1.0
Ao]zjg\_’ &(1S) _
o & (4.8) (4.9) 2.1)
S 39
16.0 17.0 29.0 36.0
=859, T(1]&)
N = (76.2) (77.3) (72.5) (75)
5.0 5.0 11.0 12.0
TMR A}F, %(¥]8)
© V& (23.8) (22.7) (275) (25)
S BYgSd s(98) 3.8 4.3 4.3 3.9 0.2
S 2 322.6 307.7 311.3 307.8 46
AL 2H A m? 620.5 671.4 711.3 656.5 49.2
SA A WA m? 214.3 191.4 208.0 197.8 16.4
QALH A FW A m? 834.8 862.7 919.3 854.3 64.0
oA AA mY A5, T 14.8 14.8 15.0 14.8 0.4
A m¥YEAS F(E$EE) 71 5.1 6.1 6.1 05
S (59A9)) 79 5.7 6.8 6.8 0.6
S AE, S/ AT 25.3 21.9 22.8 23.4 0.7
A 5% &85 ek
11.0 10.0 19.0 22.0
255U, (W &)
e = (52.4) (45.5) (47.5) (44.9)
10.0 12.0 21.0 27.0
545 SAMNA, Z(H] &)
e e N (47.6) (54.5) (52.5) (55.1)

_62_



i

Table 3-6= 7BAH% thr] &AL Hl&o W& 13270 FAbs7bel gk 235 w5 9l
305 Hlsr el 7 wekomn, 40%0]7dl A 9,000kg ©] st
Hol vl go] F7bgtel wel AR W& o] YA

N~
Ve
<Table 3-6> ZA%2F$ thH] A vlgo] WE ZAls7E A3k ALS AE ZAF
— THT O ST R0
° 40< 31 ~40 25~30 <95 SEM
FeE, & 207 174 132 16.2 33
A5 2 203.6 189.3 1776 198.1 8.1
E S 30.4 29.4 30.4 313 03
3059 & Hit, kg 8.977 9,489 959 9.266 204.3
A3}, A 2.9 25 2.9 30 0.1
Hit =E) AR}, 2 25 27 30 31 0.2
ANe = 477 57 514 552 39
ESYCIE 22,2 199 143 100 1.1
AxoE 24k ug, % 472 347 276 188 0.7
SO MR (=oEI), % 335 39.6 342 389 32
SR (=9 A9]), % 305 36.0 30.6 357 3.0
S F9 AR 57
9.0 8.0 6.0
PA (S 20.0 (42.0)
> = (23.1) (40.0) (42.9)
12,0 30 30
ol AR, w(HR) 21.0 (30.4)
e & (42.9) (15.0) (21.4)
7.0 7.0 5.0
AEEALR, 2(HE) 17.0 (24.6)
B = (25.0) (35.0) (35.7)
2.0 2.0
R RESE LS - -
o e 2.9) (10.0)
4% 59
Belgo], 518 220 (786) 460 (68.7) 190 (864) 11.0 (786)
6.0 30 30
TMR A}, & (1] %) 21.0 (31.3)
H IE (21.4) (13.6) (21.4)
AT EE97, s(H8) 3.8 4.2 4.1 4.1 0.2
S A, 9 3086 3124 3109 310.7 56
A6 oAL ZHA, m? 620.4 700.1 639.5 669.3 51.9
S0 FUA, m’ 186.4 212.8 192.3 200.0 169
oA A WA m? 806.8 912.9 831.8 869.3 675
SN A mYAg 155 147 14.7 14.6 0.4
A mYE5As F(ESEE 6.6 6.1 5.8 5.4 05
SA(EFA9) 7.7 6.7 6.5 59 0.6
S SALH g, 54/ 9234 235 9228 923 0.8
545 54 287 99
6.0
gz, 518 180 464) 330 (485) 100 U5 o
12.0 8.0
$49 BAANA, T(L) 150 (536) 350 (515)
e e & (545) 57.1)
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<Table 3-7>54-F F9 AR F7E A7 A3 AHS AH 24}

— 1T wd 2w
° w1z FIAF  AFFRAE FY1dxF  SEM
Fo5 & 16.2 144 140 132 10
TH A%, 186.1 1937 202.6 1459 83
=093, 9 99.7 208 310 26.3 06
3059 &2 B, kg 9,177 9,507 9,341 10,647 1836
kAt A 25 25 26 27 0.1
At wE) A}, A 2.9 27 26 3.0 0.3
ARG = 55.8 52.6 52.8 55.9 5.1
e = 18.4 19.1 179 16.6 17
Al A ug, % 33.9 36.6 336 30.2 19
SO MR (EoEI), % 35.0 36.6 418 35.0 40
SR (%9A9]), % 318 3.6 377 30.8 37
54T Fo TR B5
A, (18 020 . . i
(100.0)
39.0
/\01;\02’§(H]0) - - -
e = (100.0)
36.0
Ag2A R, B008) . . .
" = (100.0)
40
T EENEIES - - -
o & (100.0)
SAE Fo] dH
37.0 29.0 99.0 3.0
e, 5018)
" = (72.5) (74.4) (30.6) (60.0)
14.0 10.0 70 2.0
TMR AF%, 5 (1] &)
H & (27.5) (25.6) (19.4) (40.0)
LG Beew w(aR) 40 40 43 42 0.2
R Pyst I 308.6 3956 203.9 350.0 5.1
A6 oAL ZHA m? 686.5 642.1 670.8 706.0 718
S 2WHA o’ 213.1 199.0 186.9 930.0 953
oM 2WA, m 899.6 841.0 8578 936.0 95.9
CAFA A mYERS 14.9 14.6 15.2 14.3 05
A mYEA F(5EF 6.8 5.9 5.2 6.4 0.6
LA (=9A49) 75 6.5 6.0 7.4 08
[e} O [e)
;;Ffﬁg 1 /Q;Tf)r} ;] =, 23,6 937 92,9 23.6 10
54T 5% 98 T 39
270 15.0 170 3.0
B4z, £ 8)
e = (51.9) (38.5) (47.2) (60.0)
95.0 24.0 19.0 2.0
4987 4, B01%)
e = (48.1) (61.5) (52.8) (40.0)
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<Table 3-8>54-F wof Fejd =Abg7E A AHS AE =4

s S Fol P

° o] F o TMR A} SEM
ZFE 445 471 25

THUs, o 195.8 178.3 5.0
zargE 9 30.6 28.2 0.4
3059 & it kg 9,264 9,693 127.0
B T e 26 25 0.1
Bt T8 Ak, A 2.8 2.8 0.1
AArS- 53.3 56.0 3.2
22 5 182 19.1 1.2
e 24 ¥)&, % 34.6 34.3 1.2
SAL H S (=52, % 37.2 37.6 25
SA(5A49]), % 33.8 34.2 2.3
A 59 AR TF

37.0 15.0

2 Z(HH)

= (37.8) (455)
29.0 10.0

)\o]/:gE, i(u O)
e I& (29.6) (30.3)
29.0 7.0

AFZAR, B(0R)

K V& (29.6) (21.2)
3.0 1.0

FAAE, B(8)

T = (3.1) (3.0)

S 9

98.0
BEago], 3(H&) _
" = (100.0)
33.0
TMR A}F, (1] &) -
© = (100.0)

SA4S By T(H]E) 41 4.1 0.1
SA S Aake] A 311.0 3116 3.2
AL 2HA m? 658.9 701.5 42.6
SA A 2HA m? 196.5 2194 12.8
SAPA A FHA m? 855.4 920.9 54.4
S HA mY/EE T 14.9 14.8 0.3
A mYEAS F(E$E9) 6.0 6.3 0.4
S (55A49]) 6.7 7.0 05
S A v S, SA/A RS 23.1 23.8 05
AL 2 G835 w3k

43.0 19.0

A5, S08) -
e = (43.9) (55.9)
55.0 15.0

FA¢8A A, 208) -
4784 7 I& (56.1) (44.1)

Table 3-9& &9 T3 AF2 WA w2 AYGAYG A 23S BFa . ZFi$
T AR WAool 17.0 mPe] Al el A 3059 H]-fEFo] 7 vrol 8697.6 kg = 13.0 m?o]
3] 9699.0 kgoll H]&] & ZA3E YeI. o] Aits AHFHA EA 53 A7IAY ¥
Mol e wrke] A% WETh A dEhd A wgd glejglon, mH 4
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<Table 3-9>2f5F A T3 AFS WA W& FALs7F A3 ALS AE 24}
Rz 24 AL T AFS WA (m?)
= 17< 14517  13~145 <13 SEM
R 186 131 143 178 37
e LS| 196.8 190.8 192.9 184.0 6.7
ey, 9 30.0 29.7 30.1 30.4 0.7
3052 G2 Wit kg 8597 9.203 9,664 9,699 153.9
B, A 26 25 25 26 0.1
Bt =e Ak, A 2.8 2.3 26 31 0.1
Ao = 60.2 51.0 536 56.6 48
229 % 233 173 177 186 19
A 24 0 % 39.7 343 336 327 17
SO N g(=oTa) % 423 36.0 35.8 309 45
SO (=049 % 38.4 2.8 32.9 36.7 42
S 39 2AE FF
NP 11.0 14.0 19.0 8.0
64.7) (31.8) (38.0) (40.0)
s ) 2.0 180 12.0 7.0
e = (11.8) (40.9) (24.0) (35.0)
40 11.0 170 40
AFFALR, T(H]&)
(23.5) (25.0) (34.0) (20.0)
1.0 2.0 1.0
FAA%, F(HE) _
o I& (2.3) (4.0) (5.0)
55 wol 44
11.0 37.0 35.0 150
FEao, T(H&)
N = (64.7) (82.2) (71.4) (75.0)
6.0 80 14.0 5.0
TMR AFSE, (8] &)
© & (35.3) (17.8) (28.6) (25.0)
Ao Beow s(08) 43 41 40 43 0.2
29 A, 9 302.6 312.9 311.8 313.0 41
G0 WA m? 8753 676.0 626.2 5905 50.7
SR oA 2HA, m’ 2447 202.9 197.0 179.0 18.0
oalHA 2WA, m 1,120.0 8789 8232 7695 76.4
QAPH A mY/ A F 18.4 15.7 14.0 12.3 0.2
3 2/0 10 T (E0
oy mEET T gy 6.3 6.0 49 05
SA (=94 9]) 8.2 70 6.7 5.2 0.6
FHT A, 925 93.9 237 22,7 06
S/ 50 - - - - -
54% 54 98T 19
100 23.0 23.0 6.0
ez, B08)
e = (58.8) (51.1) (46.0) (30.0)
70 922.0 27.0 14.0
A4 FAHMNA, T (H]E)
e e N (41.2) (48.9) (54.0) (70.0)

$4% Fg A% WA e
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Al

CER

WAl 4 2APssl 4 S A
— AT 7 59 A5 adm)
.
& 9< 60~90 4560 <45 SEM
Faea T 302 165 149 172 33
T A, 177.4 188.4 1915 205.7 71
E T S 278 29.0 0.6 323 06
3052 G2 Wit kg 9,409 9,520 9,336 9,150 188.6
C T ! 26 25 26 25 0.1
Bt = A, A 29 2.8 2.3 26 0.2
AR T 475 5.1 53.0 57.9 45
ko = 16.4 185 171 211 18
A =4F v % 353 345 3.1 36.8 18
SO N e(Bo ) % 209 34.0 39.1 52.2 35
SO (=949]), % 187 305 358 479 32
F4F vl AR T
N 100 23.0 13.0 6.0
(50.0) (47.9) (38.2) (20.7)
s ) 5.0 16.0 9.0 9.0
e = (25.0) (33.3) (26.5) (31.0)
40 7.0 12.0 13.0
AgZA R, (9] &)
(20.0) (14.6) (35.3) (44.8)
1.0 2.0 1.0
FAAZR, T(HE) _
o & (5.0) (4.2) (3.4)
SAF F9 ¥y
160 33.0 2% 23.0
Boel, 5008)
R = (30.0) (67.3) (76.5) (82.1)
40 16.0 8.0 5.0
TMR A}, 5 (9] &)
¢ & (20.0) (32.7) (235) (17.9)
SO Baloes F(ug) 3.9 39 42 44 0.2
S0 A, 9 3178 3155 309.1 301.7 49
FG00 A m? 6085 690.6 6635 6736 5.3
SA A WA m? 215.0 2224 1924 171.7 16.0
oalHA 2WA, m 8235 913.1 860.9 850.3 70.0
S HA mY/R G = 157 14.9 14.8 14.4 0.4
3] 2/6 2] © T (E O
oy AT FET 09 6.6 5.0 3.3 0.2
G4 0(=9. 4 9]) 12.4 73 5.4 36 0.3
0 2] 0 O o o]0
;;{fgr; A IS, S g0 244 223 20.2 06
54% 54 98T 1%
14.0 92.0 14.0 12.0
A5, 3(H]&)
e = (70.0) (44.9) (41.2) (41.4)
6.0 27.0 20.0 170
A5G SAMNA, T(H]E)
e e = (30.0) (55.1) (53.8) (58.6)
Table 3-11€ §49 ARELS BEsH] S4S A% Fo2 o1 Jojo] +4A4L
Bg B2 g AgE4 F7h SAS AFRA AH FE TR 2AD AT 0



e

iz

F7FET 6.2% =kt

6;]:

F7t e

O = >~
arTT T

Z}
=y

Hl & o] 40.2% %

Aol 0.771

S 7el A et

[e)
-

soojg el Al

i

_7‘|_



SEM

$A) ol gATel we A b AFE Azl

<Table 3-11>
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<Table. 4-1> Daily milk yield by productivity

305 days Milk Yield
Days - - - - -
8000 ke | 8000 kg | 10000 ke | 11000 ke | 12000 kg | 12000 ks <

5 26.6 28.4 30.6 32.3 33.8 36.2
15 29.5 31.7 34.3 36.4 38.7 42.2
25 31.1 33.7 36.5 39.2 41.8 45.8
35 31.8 34.8 37.6 40.4 43.2 48.0
45 319 34.8 38.3 41.2 445 49.0
55 31.7 34.7 38.1 414 445 494
65 31.2 34.3 375 40.6 43.8 49.0
75 30.6 33.8 37.2 40.4 439 485
85 30.0 33.1 36.5 39.7 42.9 48.1
95 29.5 32.5 35.7 38.9 42.2 471
105 28.8 319 35.2 38.4 41.7 46.4
115 28.3 315 34.7 37.8 41.1 45.9
125 279 30.9 339 37.2 40.2 45.2
135 271 30.3 334 36.5 39.8 44.3
145 26.8 29.9 32.8 35.9 39.0 43.8
155 26.3 29.3 32.2 35.3 38.3 43.0
165 25.7 28.7 31.7 34.5 37.6 42.2
175 25.2 28.2 31.1 34.0 37.0 41.6
185 24.8 27.7 30.4 33.4 36.3 40.9
195 24.2 27.1 29.9 32.6 35.6 40.2
205 23.7 26.6 29.3 32.1 34.9 39.3
215 23.3 26.1 28.6 31.4 34.4 38.7
225 22.8 255 28.1 30.6 33.4 37.8
235 22.3 24.9 274 30.1 32.8 37.1
245 21.9 24.4 26.7 29.2 31.8 36.0
255 214 23.8 26.1 28.4 30.9 35.1
265 20.9 23.3 255 277 30.2 34.1
275 20.6 22.8 249 27.2 294 33.5
285 20.1 22.3 24.3 26.5 28.8 32.8
295 199 21.8 23.8 25.8 279 319
305 18.7 20.1 21.3 22.4 23.9 26.2
Average 26.0 28.7 314 34.1 36.9 41.3

oF #Zo] yEha ARk F717+S 74 s
Z1zkelm, o] 717F & Enk 1hAe] wek A 29 317 AA "k dE Eo] 14 €99 B
9 Ad S 6L AA e S5 2687 st 1702 EEed A4S 213
b AR EY. webA R 5] FAbas Addetd 74 540 Etids 24 @
dth SR o] 7IF FE AbAE Wl feESs udd A A uhet nfkel 3438 #
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<Table 4-2> Milk production for 36 months after 1st lactation by days in open, production
level and economical lactation number(ELM)

Calving interval 12 13 14 15 16 17
Production, | Milk Yield Economical Lactation Number
kg Avg. 3.0 2.8 2.6 2.4 2.3 2.1
3,000 26.2 24,000 | 22,154 | 20,5971 19,200 18,000 16,941
9,000 29.5 27,000 | 24,923 23,143 21,600 20,250 19,059
10,000 32.8 30,000 | 27,692 25,714 | 24,000 22,500 21,176
11,000 36.1 33,000 | 30,462 28,286 26,400 24,750 23,294

<Table 4-3> Relative milk yield as compared with 9000 kg for 305days and l4months
calving interval by the calving interval and production level

Calving interval 12 13 14 15 16 17
Production, Milk Yield Economical Lactation Number
kg Avg. 3.0 2.8 2.6 2.4 2.3 2.1
8,000 26.2 3,429 1,582 0 —1,371 —2,571 —3,630
9,000 29.5 3,857 1,780 0 —1,543 —2,893 —4,084
10,000 32.8 4,286 1,978 0 —1,714 —3,214 —4 538
11,000 36.1 4714 2,176 0 —1,886 — 3,536 —4992

58 9,000 kgl Ao &% A 14704
WbAE fe WEe S ofd Table 4-49F ol yEhj L



Wates Y 17/HE R A 8,000 kg¥ 11,000 kgol 4 247
-33 kg -45 kg A I
11,000 kgol ¢ 2t7F 31 kg$t 43 kg o A4t st A& & & Utk

<Table 4-4> Milk yield variation as compared with 9000 kg for 305days and 14months

calving interval by the calving interval and production level

Calving interval 12 13 14 15 16 17
Production, | Milk Yield | Milk Yield Economical Lactation Number
kg Avg. variation 3.0 2.8 2.6 2.4 2.3 2.1
38,000 26.2 —3.3 31 1.4 0.0 —-12 | —23 | =33
9,000 29.5 0.0 35 1.6 0.0 —14 | —26 | —37
10,000 32.8 3.3 39 1.8 0.0 —16 | —29 | —41
11,000 36.1 6.6 4.3 2.0 0.0 —17 | =32 | —45

ERHEA S v e g mE Ho AN ¥F5E 9,000 kgl Ao ERF 14 14704
He 7oz 3w Zb T vk 7AW gy {F zols B oz agsie] o}
Table 4-5¢ #Zo] Yela ot Wbk Ao wE fr&F Zpol& B 1771 #H oA 8000 kg

kg 14709 WEwbztZol v&] 2+7t -6.6 kg? - 111 kgo = AA4 &

= 6
T dom, FRktAo] 1471€® olgtk: 8,000 kg¥ 11,000 kgl

<Table 4-5> Adjusted milk yield variation as compared with 9000 kg for 305days and

14months calving interval by the calving interval and production level

Calving interval 12 13 14 15 16 17 SD
Milk Milk Economical Lactation Number
Production, . .
kg Yield Yield 30 | 28 | 26 | 24 | 23 2.1 0.3
Avg. variation
8,000 26.2 —3.3 —02 | —18 | =33 | —45 | —56 —6.6 1.1
9,000 29.5 0.0 3.5 1.6 0.0 —-14 | —26 —3.7 1.2
10,000 32.8 3.3 0.6 —15| —33 | —48 | —6.2 —74 14
11,000 36.1 6.6 —23 | —46 | —66 | —83 | —98 | —11.1 15
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<Table 4-6> Female calves per year by the calving interval and milking cows
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<Table 4-7> Required female calves per year by the culling rate and milking cows

Milking Cow, heads 60 50 40 30 20
Culling rate Lactation Cow No.
72 60 48 36 24
33 3.0 24 20 16 12 8
34 2.9 25 21 17 12 8
36 2.8 26 21 17 13 9
37 2.7 27 22 18 13 9
38 2.6 28 23 18 14 9
40 2.5 29 24 19 14 10
42 2.4 30 25 20 15 10
43 2.3 31 26 21 16 10
45 2.2 33 27 22 16 11
48 2.1 34 29 23 17 11
50 2.0 36 30 24 18 12
AT e g e FiaE 18 49 607 vl HF Azt de $RE
W AL ThsEk Faete] abolE AAE AE ofd] Table 4-89F Zo] yERWAL vk ERb
Aol 127 R ZEj o] 43%(H i Ak 23409 A¢RFH FES FFo] YEhvar 17
Mgl =& 30%((FB 2k 354H)%1 o] st A o] ¥ r = FFo] YEfA] =t o]
g TR0 §A4 B ARSH GO ERbbA R ZEjEo] A dFE vt AS wdsH
.
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<Table 4-8> Differences between required female calves and actual calves produced per

yvear by the culling rate and calving interval in farm of 60 cows and 95 % survival rate of

calves
Calving interval 12 13 14 15 16 17
C?ggg Lactation Calves No.

29 26 24 23 21 20

33 3.00 6 4 2 1 -1 -2
34 2.90 6 4 2 0 -1 -3
36 2.80 5) 3 1 -1 -2 -3
37 2.70 4 2 -0 -2 -3 -4
38 2.60 3 1 -1 -3 -4 -5
40 2.90 2 -0 -2 -4 -5 -6
42 2.40 1 -1 -3 -5 -6 =7
43 2.30 -0 -2 -4 -6 =7 -9
45 2.20 -2 -4 -6 =7 -9 -10
48 2.10 -3 -5 -7 -9 -10 -11
50 2.00 -5 =7 -9 -10 -12 -13

al
3 A b Fhelel Aolg Adatn FrE A, w4, 94714, 96 ke
A S s A fFF ZolE ofg Table 4-9(FH.= 3809HY), Table 4-10(%X.= 3009+
s % o50mke)o] BT QT Rz e] 127) 9Rel A mel & o] 33% (3
[e)
o

<), Table 4-11(%
7

T kA 3.04h)<d 6.3 kgol +olo] H F A= v F AA7F vEbda ERkbA el 177
Ao A 33% Z=Ef&(3.02H)¢ A -1.8 kg® H|frEFo] FAadteE AL vtk oA J3is
Tk vyt A e 93 #e 29 @] HGHNS F7E
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<Table 4-9> Depreciation cost for replacement heifer by calving interval, culling rate in

farm of 60 cows and 95 % survival rate of calves(cost for replacement heifer:3,300,000won)

Calving interval 12 13 14 15 16 17
: Calves No.
Culltlng Lactation

rate 29 26 24 23 21 20

33 3.0 6.3 42 2.3 0.8 -0.6 -1.8
34 2.9 5.6 34 16 0.0 -1.3 -2.6
36 2.8 4.8 2.6 0.8 -0.7 -2.1 -3.3
37 2.7 3.9 1.8 -0.0 -1.6 -3.0 4.2
38 2.6 3.0 0.9 -0.9 -25 -39 -5.1
40 2.5 2.0 -0.1 -1.9 -35 -4.9 -6.1
42 2.4 1.0 -1.2 -3.0 -45 -59 =71
43 2.3 -0.2 -2.3 -4.1 -5.7 -7.1 -8.3
45 2.2 -15 -3.6 -54 =7.0 -8.3 -96
48 2.1 -2.8 -5.0 -6.8 -8.3 -9.7 -10.9
50 2.0 -44 -6.5 -8.3 -99 -11.2 -12.5

<Table 4-10> Depreciation cost for replacement heifer by calving interval, culling rate in

farm of 60 cows and 95% survival rate of calves(cost for replacement heifer:3,000,000won)

Calving interval 12 13 14 15 16 17
Culling Lactation Calves No.

rate 29 26 24 23 21 20
33 3.0 4.6 3.1 1.7 0.6 -04 -1.3
34 2.9 4.1 2.5 1.2 0.0 -1.0 -1.9
36 2.8 35 1.9 0.6 -0.5 -1.6 -24
37 2.7 2.9 1.3 0.0 -1.2 -2.2 -3.1
38 2.6 2.2 0.7 -0.7 -1.8 -2.8 -3.7
40 2.5 1.5 -0.1 -14 -2.6 -3.6 -45
42 2.4 0.7 -0.8 -2.2 -3.3 -4.3 -5.2
43 2.3 -0.1 -1.7 -3.0 -4.2 -5.2 -6.1
45 2.2 -1.1 -2.6 -4.0 -5.1 -6.1 -7.0
48 2.1 -2.1 -3.6 -5.0 -6.1 =71 -8.0
50 2.0 -3.2 -4.7 -6.1 -7.2 -8.2 -9.1
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<Table 4-11> Depreciation cost for replacement heifer by calving interval, culling rate in

farm of 60 cows and 95% survival rate of calves(cost for replacement heifer:2,500,000won)

Calving interval 12 13 14 15 16 17
Culling Lactation Calves No.
rate 29 26 24 23 21 20
33 3.0 3.6 2.4 1.3 0.4 -0.3 -1.0
34 2.9 3.1 1.9 0.9 0.0 -0.8 -14
36 2.8 2.7 15 0.5 -0.4 -1.2 -1.9
37 2.7 2.2 1.0 0.0 -0.9 -1.7 -24
38 2.6 1.7 0.5 -0.5 -1.4 -2.2 -2.9
40 2.5 1.2 -0.1 -1.1 -2.0 -2.8 -34
42 2.4 0.5 -0.7 -1.7 -2.6 -3.4 -4.0
43 2.3 -0.1 -1.3 -2.3 -3.2 -4.0 -4.7
45 2.2 -0.8 -2.0 -3.1 -3.9 -4.7 -5.4
48 2.1 -1.6 -2.8 -3.8 -4.7 -55 -6.2
50 2.0 -25 -3.7 -4.7 -5.6 -6.4 =71
Table 4-12% 60F AAbg- w7boll A vk 3 127 = ol A AR 3.04 ¥l gk A4k
A5 YERN I vk ERkEA o] 1271 oAl EEf&o] 33%(F 1 AbAF 3.04b)el HE] Rt
7o) 164 L (FHAF 2032), Tl 3 29409 A% 76 kel HF A5 2arh deny
al, Ll "Pi}ﬂ 2.04FQ1 B¢ -175 kge YEWe HE7te] Al $wFF AAE T BAA
ol $FALF - (Economical milk yield, EMY)2 2kxte}l Ewbztzo] 34 4gS v x= A
S ¢ T 9l‘jr.
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<Table 4-12> Milk production index

and 95% survival rate of calves

by calving interval, culling rate in farm of 60 cows

Calving interval 12 13 14 15 16 17
Culling Lactation Calves No.

rate 29 26 24 23 21 20
33 3.0 - -2.1 -39 -55 6.9 -8.1
34 2.9 -0.7 -2.9 47 6.2 -76 -8.3
36 2.8 -15 -36 55 -7.0 -84 -96
37 2.7 24 -45 -6.3 -79 -9.3 -105
38 2.6 -33 5.4 ~7.2 -83 -10.2 -11.4
40 25 -4.3 6.4 -8.2 9.8 -11.1 -12.4
42 2.4 -5.3 74 -9.3 -10.8 -12.2 -134
43 2.3 6.5 -86 -10.4 -12.0 -134 -146
45 2.2 77 -9.9 -11.7 -13.2 -14.6 -15.8
48 2.1 -9.1 -11.2 -13.1 -146 -16.0 -17.2
50 2.0 -10.6 -12.8 -14.6 -16.1 -175 -187

A AdE 71xE sk 2009 7,012F ]
aHg AAN AL AFRE BHoAFa
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<Table 4-13> Milk production index by 1st calving age in 2009

1st calving age, months

Categories

24-26 26-28 28-30 30<
No. of observation 14 50 o6 41
No. of animals 554.1 2,138.0 2,544.4 1,775.7
1st calving age, months 25.4 27.0 28.9 31.8
Lactation No. 2.5 2.5 2.5 2.5
Milk yield, 305 days 8,791.3 9,088.8 9,110.2 8,751.7
Milking cows 37.2 40.2 42.8 40.7
Dry cows 24 2.6 2.6 2.6
Cows, total 39.6 42.8 454 43.3
Calving interval, months 155 15.6 16.2 17.0
Calf, h/yr 14.8 15.8 16.0 145
Culling rate 41.3 41.9 41.9 42.1
Calf, required/yr -3.1 -3.7 -4.8 -52
Milk production index -4.3 -4.8 -55 -6.4
Milk yield, kg/day 28.8 29.8 29.9 28.7
Economical milk yield, kg/day 24.6 25.0 24.4 22.3

old Ad 604 w7t A=W AN ANE 7]2E s 201049 6,323F
< 1Ee AAL FF AMARE BT
kA o] 24-269, 26-28€, 28-30¥ 2 30

-34, 52, 46 2 -69 kg YEY
2 222 kg ® 307H€E®E ol A EWF A TEHA

N
NS
ot
=2
N =
i)
ox

>

B

=5

)

N o
oo
B

rlr

S

N
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<Table 4-14> Milk production index by 1st calving age in 2010

1st calving age, months

Categories

24-26 26-28 28-30 30<
No. of observation 7 42 ol 55
No. of animals 263.1 1,599.2 2,004.1 2,454.2
1st calving age, months 24.8 27.1 28.9 32.1
Lactation No. 2.6 2.5 2.6 2.5
Milk yield, 305 days 8,918.8 9,392.6 9,241.1 8,870.5
Milking cows 35.0 355 36.6 41.8
Dry cows 25 2.6 2.7 2.9
Cows, total 376 38.1 39.3 44.6
Calving interval, months 15.3 16.1 16.2 17.7
Calf, h/yr 139 136 139 144
Culling rate 40.2 41.6 40.1 41.7
Calf, required/yr -24 -39 -35 -5.6
Milk production index -3.4 -5.2 -4.6 -6.9
Milk yield, kg/day 29.2 30.8 30.3 29.1
Economical milk yield, kg/day 25.8 255 25.7 22.2

) A} ATE 7122 dhe] 2011d 9] 52345
gl wE *ﬁ*ﬂl o A P AAN frEE AN AdE BolF
gtk A EERS oF 40%E WAL 24k BulzkAo] 24709 wuk 24-269, 26-289,
28-309 2 3070€ ol Zrbgel wet WAAE ANATE Z47F 04, -47, -45, 53 2 -
6.7 kg= YUEHH AL 2470EH olstd A% AAAFY Fdde] k() A3E vt A
A gerstel AL FEe 24709 v, 24-269, 26-289, 28-30€ 2 30709 o] 4o
247} 310, 258, 266, 254 L 225 kgo = 30709 ol 24k Bt A TEIAS F7hE AAA
Gabol =l stobd AnE 2 4 glvh
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<Table 4-15> Milk production index by 1st calving age in 2011

1st calving age, months

Categories
<24 24-26 26-28 28-30 30<

No. of observation 2 6 34 40 60

No. of animals 39.7 172.1 1,278.0 1,449.9 2,294.4
1st calving age, months 23.7 25.0 27.0 29.0 32.9
Lactation No. 3.2 2.5 2.6 2.5 2.5
Milk yield, 305 days 9,336.0 9,295.4 9,486.6 9,316.4 8,893.3
Milking cows 185 26.8 34.8 33.7 35.7
Dry cows 14 1.9 2.7 2.6 2.5
Cows, total 19.9 28.7 37.6 36.2 38.2
Calving interval, months 16.0 16.0 16.2 165 17.7
Calf, h/yr 7.1 10.3 134 125 12.5
Culling rate 31.8 41.0 39.9 41.0 41.3
Calf, required/yr 0.1 -2.8 -3.3 -3.9 -48
Milk production index 04 =47 -45 -5.3 -6.7
Milk yield, kg/day 30.6 30.5 31.1 30.5 29.2
Economical milk yield, kg/day 31.0 25.8 26.6 25.4 22.5

Table 4-162> ol Ad 604 5719 A= A A34E 7|22 sto] 201249 6,368 7ol
g 23 Rudse] ne fAAARY AAFTE 1 FAY FF AN A}E wolF

=4
Aok AAFEFe Aste] AAA

o ko
¢} T o T
4 ol Z+7F 30.3, 27.6, 25.8, X 24.8 kgo| AT}
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<Table 4-16> Milk production index by 1lst calving age in 2012

1st calving age, months

Categories

24-26 26-28 28-30 30<
No. of observation 13 28 32 61
No. of animals 474.9 1,390.5 1,432.8 3,070.1
1st calving age, months 25.3 27.0 29.1 33.1
Lactation No. 2.8 2.5 2.5 2.5
Milk yield, 305 days 9,609.4 9,689.6 9,458.7 9,095.0
Milking cows 34.3 46.7 42.3 474
Dry cows 2.2 3.0 25 2.9
Cows, total 36.5 497 448 50.3
Calving interval, months 14.8 15.1 159 16.5
Calf, h/yr 14.1 19.0 16.2 17.7
Culling rate 37.3 41.7 42.1 40.6
Calf, required/yr -0.6 -4.1 -47 -47
Milk production index -1.2 -4.2 -5.2 -5.1
Milk yield, kg/day 31.5 31.8 31.0 29.8
Economical milk yield, kg/day 30.3 276 25.8 24.8
Table 4-172 ©]d A3 604 F7Fe] A= A 235 7| 2= sto] 45925 ol tigh A<
of W 3059 FF, FEd YAF S AR IS L FHAF 52 wud 4% w
of =i St
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<Table 4-17> Milk production index by Region

Region
Categories Kyoung Chung Gyeong Jeon Jeon
Gi Nam Buk Nam Buk
Lactation No. 2.4 2.6 2.8 2.7 2.6
Milk yield for 305 days, kg 95173  9,7594 87283 93382  8463.6
Milk fat yield for 305 days, kg 373.8 369.3 333.3 3434 324.74
Milk protein yield for 305 days, kg 300.2 308.7 274.1 293.0 264.1
Milk solid not fat yield for 305 days, kg  816.9 870.4 751.8 803.7 723.0
Days in open, days 191.6 1835 174.2 196.6 204.4
Insemination No. 2.3 2.5 2.2 2.7 2.5
1st breeding after parturition, days 98.6 96.6 97.2 100.9 106.8
Table 4-18& A71A 9] A, 23 ¥udd, FHA5 5 1@ FALATRE A
TS aEd AL 7 M_P AaE HojFa v By EEES of 45.3%E Bilal =
Ak ®x Al SR AR gZE 2009, 2010, 2011 2 1012
q

AA e ek F$ 2009,

4o
N

B

1o

i
o

o F7bst FuEe g A FAE FAAA
.

<Table 4-18> Milk production index in Kyoung Gi

. Year

Categories 2009 2010 2011 2012
No. of observation 30 30 29 28
No. of animals 1,270.3 1,075.8 1,011.8 1,3174
Ist calving age, months 29.6 29.8 299 30.2
Lactation No. 2.2 2.2 2.3 2.3
Milk yield, 305 days 9,303.2 9,355.2 9,311.8 9,459.0
Milking cows 39.8 33.3 32.4 44.4
Dry cows 2.5 2.6 2.5 2.7
Cows, total 42.3 35.9 34.9 471
Calving interval, months 16.6 17.0 16.9 159
Calf, h/yr 14.7 12.1 11.8 17.1
Culling rate 459 45.6 44.8 4477
Calf, required/yr -6.5 -5.7 -5.1 -5.6
Milk production index -8.1 -85 -8.0 -6.7
Milk yield, kg/day 30.5 30.7 30.5 31.0
Economical milk yield,

22.4 22.2 22.5 24.3
kg/day
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<Table 4-19> Milk production index in Chung Nam

‘ Year

Categories 2009 2010 2011 2012
No. of observation 53 52 47 46
No. of animals 2,229.0 1,883.2 1,701.8 2,155.7
1st calving age, months 28.6 289 29.8 29.6
Lactation No. 2.4 2.5 2.5 2.5
Milk yield, 305 days 9,539.3 9,603.2 9,695.5 9,778.7
Milking cows 39.5 33.6 33.7 441
Dry cows 2.5 2.6 2.5 2.8
Cows, total 42.1 36.2 36.2 46.9
Calving interval, months 16.0 16.4 16.9 159
Calf, h/yr 15.2 12.7 125 17.2
Culling rate 42.4 41.3 41.2 41.2
Calf, required/yr -4.2 -3.6 -39 -4.0
Milk production index -55 -5.4 -5.7 4.7
Milk yield, kg/day 31.3 31.5 31.8 32.1
Economical milk yield,

25.7 26.1 26.2 27.4
kg/day

Table 4-202 7Z5A 99 Axw A7 55 13 FANAFY AA
< 1E% AAAY FEF AL A3E BoFa du Her EEH%% °F 369%E HYa &
AL 15692A o] AR A = 2009, 2010, 2011 = 2012

-2.7, =30, 2.3 % -1.0 kg¥] & %%% 7here A9 2009, 2010,
2011 2 20121 7+z 254, 257, 261 2 27.7 kg 2 VERE oM, 305 H]fHFo] BgoE 2
Wk o] v Ao nla) ol FAA e FaZo]l A AAA Rl WA E o]

o2 Aol s k.

Skt
w7t
]_

7}
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<Table 4-20> Milk production index in Gyeong Buk

) Year

Categories 2009 2010 2011 2012

No. of observation 33 29 26 25

No. of animal 1,312.4 1,140.7 9125 1,038.8

1st calving age, months 27.1 279 277 28.1
Lactation No. 2.7 2.7 2.8 2.9

Milk yield, 305 days 8,058.5 8,751.3 8,664.8 8,766.1
Milking cows 37.3 36.7 32.4 39.0

Dry cows 2.5 2.6 2.7 2.5

Cows, total 39.8 39.3 35.1 41.6
Calving interval, months 155 16.1 16.3 154

Calf, h/yr 14.7 139 12.3 15.5
Culling rate 38.3 37.6 36.0 35.8

Calf, required/yr -1.8 -2.6 -19 -1.1

Milk production index -2.7 -3.0 -2.3 -1.0

Milk yield, kg/day 28.1 28.7 28.4 28.7
Economical milk yield,

25.4 25.7 26.1 21.7

kg/day

Table 4-212 AEA9e] Adxd 24 F9UE, THYT 55 18 FAAF AA
e AEg FAE AL AIRE BT Tk B =EHES of 407%E Bl &
WAL 1656924 o] AAAE AA Y AR FAMXSZE 2009, 2010, 2011 2 2012
| Z4zh 54, 5.7, 57 B -41 kgd & Sdol A AA FEFS AR A9 2009,

2010, 2011 % 2012\ Zz+z} 239, 24.3, 248 3 27.0
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<Table 4-21> Milk production index in Jeon Nam

. Year

Categories 2009 2010 2011 2012
No. of observation 13 13 13 10
No. of animal 579.8 621.8 475.7 492.5
1st calving age, months 29.2 30.5 31.3 31.8
Lactation No. 2.5 2.5 2.5 2.6
Milk yield, 305 days 8,918.2 9,149.5 9,294.7 9,459.8
Milking cows 42.0 44.6 34.3 46.3
Dry cows 2.6 3.2 2.3 2.9
Cows, total 44.6 47.8 36.6 49.3
Calving interval, months 16.2 16.7 17.0 16.1
Calf, h/yr 15.8 16.4 12.4 17.5
Culling rate 41.77 41.1 40.7 39.4
Calf, required/yr -4.5 -5.0 -4.1 -4.0
Milk production index -54 -5.7 -5.7 -4.1
Milk yield, kg/day 29.2 30.0 30.5 31.0
Economical milk yield,

23.9 24.3 24.8 27.0
kg/day

Table 4-22+= HAHA G A, A4 E9hd=" TEHds

FS L3 AAE 7 AN AAE BolFa v B
AL 16992 o] BAAFE ALdAY} A=z {44

7} -54, -54, 52 3 62 kg F% Edo] AP o, 2012h B‘r% X] of H] OH Q3]

AAA 7 ddze] wls] o ofstd AdE Bidv AA fFEs #Aekd A5 2009,

2010, 2011 2 20123 Z+zF 215, 226, 223 2 240 kg & A B A9 T 7 & AA

4 e dERTh

Ari =R
o LA
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<Table 4-22> Milk production index in Jeon Buk

) Year
Categories 2009 2010 2011 2012
No. of observation 32 31 27 25
No. of animal 1,620.7 1,599.1 1,132.3 1,363.9
1st calving age, months 29.8 30.5 315 324
Lactation No. 2.5 2.6 2.6 2.5
Milk yield, 305 days 8,233.1 8,494.9 8,570.3 9,0114
Milking cows 47.8 48.6 39.3 51.6
Dry cows 2.8 2.9 2.6 3.0
Cows, total 50.6 51.6 419 54.6
Calving interval, months 16.6 17.3 174 16.3
Calf, h/yr 17.3 17.1 13.8 19.2
Culling rate 41.2 39.6 40.1 41.7
Calf, required/yr -54 -5.4 -5.2 -6.2
Milk production index -55 -5.2 -5.8 -55
Milk yield, kg/day 27.0 279 28.1 29.5
Economical milk yield,
21.5 22.6 22.3 24.0
kg/day
Table 4-232 A #9tdd, FHAdT 58 1HS FAMA T} AAFEFS 1dst A
i AR AFE AR whEl FEske] BojFa vk mEj &2 24kl A 50% 0] 3
St o] ARAHEE] A} vrolA = AIE HATE 24F 34h 44F 5AF H 54 o] ko] {A AL
A= 6.8, 0.8, 44, 68 2 88 kge WER 34t o] BY F(+) AAAL G AAE HAn
z2bE Al AA AR Fa LA EE 04 kg o) o= 24EAe] EE|&0] =1 &
wErAo] 1567 EE o2 Sl HFT BARe BAES ZHse] EuthARY o
= WA= Ao yewu, AA FFd vagk AT 24F 34F, 44, 54 3L 54k o A
7y7y 247, 337, 376, 39.6 2 40.6 kg = AtAf Frle] mE S-S $H S v]&3 7747
°of 4% vt vt Adeta & 5 3l
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<Table 4-23> Milk production

index by lactation number

Categories

Lactation No.

2 3 4 5 o< Total

No. of observation 5006 3508 2217 1190 897 12818
Milk yield, 305 days 96034 10,0439 10,1137 10,001.9 97193 98574
Calving interval, months 156 155 15.7 155 15.6 156
Calf, h/yr 0.4 0.4 0.4 0.4 0.4 0.4
Culling rate 50.0 33.3 25.0 20.0 15.3 359
Calf, required/yr -0.2 0.0 0.1 0.2 0.2 0.0
Milk production index -6.8 0.8 44 6.8 8.8 -04
Milk yield, kg/day 31.5 329 33.2 32.8 31.9 32.3
Economical milk yield,

kg/day 24.7 33.7 37.6 39.6 40.6 31.9

Table 4-24% 24 291493, FHAF 52 ned FABAF} AAFFS 1T A
g F A AshE g ook pEekel WelFn drh EH&e 8000 kgl 366%°
A 12,000 kg olde] A% 333%% WAHoR Pastt 4FL welth aet B 1Fe
14.9€4 165¥9=2 F7lste A=E Btk 8,000 olsk, 8,000~9,000, 9,000~10,000, 10,000~
11,000, 11,000~12,000 2 12,000 kg ©oldlAl FAAA = Z2H2F -0, -0.8, -0.6, 0.4, -0.4

2 00 kgl 2 FAMATE 12,000 kg o] delA F(+) BAAL 3% AodE BATh AALHT
=& 8,0000]3}, 8000~9,000, 9,000~10,000, 10,000~11,000, 11,000~12,000 % 12,000 kg ©°]*4
7}z 231, 27.7, 30.6, 33.9, 372 & 427 kg A¥}E YEHTH

<Table 4-24> Milk production index by milk production level

Milk yield, 305 days

Categories

8,000~ 9,000~ 10,000~ 11000~
<8000 15000 12,000<
9,000 10,000 11,000 )
No. of observation 2,055 2,129 2,680 2,582 1,784 1,588
Milk yield, 305 days 7,066.3 8,540.6 9506.1 10,481.0 11,471.3 13,000.2
Calving interval, months 149 154 154 15.8 16.0 165
Calf, h/yr 0.4 0.4 0.4 0.4 0.4 0.4
Culling rate 36.6 37.1 36.7 35.6 35.2 33.3
Calf, required/yr 0.0 0.0 0.0 0.0 0.0 0.0
Milk production index -0.1 -0.8 -0.6 -04 -0.4 0.0
Milk yield, kg/day 23.2 28.0 31.2 34.4 37.6 42.6
Economical milk yield,
23.1 27.2 30.6 33.9 37.2 42.7
kg/day
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Table 4-25v 245 A9k 24 o) ZAAbS-ol diste] Axd, 24 Erbd= T
52 1@ FAAASE AARTE nAW AAY FF AL AAFE welFm Qb Fit
SHES oF 412%E R 24 S0AS 16.7MEE o2 A AR ALATdE dxd
2 FALEAZE 2009, 2010, 2011 2 2012\ 747} 54, -55, -55 F -45 kg FF &40
HEASe] A A fES 7okst -9 2009, 2010, 2011 2 20129 Z+7; 241, 244, 245 % 263
kgo 2 e 201290 5 F7FeF Rk A o v s ol AAA fEel A St
3 A7E e
<Table 4-25> Milk production index by the year

. Year

Categories 2009 2010 2011 2012
No. of observation 161 155 142 134
No. of animal 7,012.2 6,320.6 5,234.1 6,368.3

1st calving age, months 28.8 294 29.9 30.1
Lactation No. 2.5 2.5 2.5 2.5
Milk yield, 305 days 8984.5 9136.1 9177.7 9356.0
Milking cows 41.0 38.0 34.3 44.8
Dry cows 2.6 2.7 2.6 2.8
Cows, total 43.6 40.8 36.9 475
Calving interval, months 16.2 16.7 16.9 159
Calf, h/yr 155 14.0 125 17.3
Culling rate 41.9 41.1 40.7 40.9
Calf, required/yr -4.4 -4.3 -4.0 -4.2
Milk production index -54 -5.5 -5.6 -4.5
Milk yield, kg/day 29.5 30.0 30.1 30.7
Economical milk yield,

24.1 24.4 24.5 26.1
kg/day
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6) A¥ TAE R =d AAE Y=L HUL

Table 4-26& =) 2 w2t 5ol ola) A BHowRE iAol AR 245 £e)
FHE BRI Itk 24 Py 9% 209 mwel s AR o1 At} vzl
ZTEHCA A ol g ) 2.9le] A

<] A

Froez <l Aol 7HF wokown HALR 23 Yoo g
HQol Hr) Wkt 24-267149 %

2ol 2 o1k vzt T4 ®3k U

Ab ETE go]l Frhghel uwhel 24709 ® o] WA= 1.223], 3071€ o] A
=

zotAl = A3E YErH AT

<Table 4-26> Culling and number of insemination by 1st calving age

Z2F B9 9% (month)

24< 24-26 26-28 28-30 30<
v &

A4y 125 232 147 87 146

H A} Al 3L 37 75 58 34 54
7] €} 243 345 238 135 205

tH 2] 7 of 408 591 350 163 310

ufj Z} & 419 430 324 140 200
7] €} 1,456 2,171 1,454 729 1,221
71 et 2,591 3,291 2,329 1,282 2,361
T35 1.22 1.37 1.59 1.78 2.08
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<Table 5-1> Chemical composition and formulation of feeds for dairy heifer

T1 T2
Ingredients, %
Concentrate 28.09 32.16
Wheat bran 7.01 6.05
Beet pulp 0.00 4.48
Brewer’s grain, wet 0.00 19.05
Timothy, hay 7.79 2.11
Corn silage 25.96 9.02
Rye silage 12.98 7.02
Alfalfa, hay 9.09 5.92
Rye grass, straw 0.00 541
Tall fescue, straw 2.60 3.27
Kline, hay 0.00 3.01
Oat, hay 6.49 2.51
Sum 100.00 100.00
Chemical composition, % DM

Dry matter 66.86 67.15
Crude protein 14.87 16.13
CFat 7.43 6.39
Fiber 19.06 17.34
Cash 7.45 7.53
Neutral detergent fiber 4575 45.68
Acid detergent fiber 27.24 26.39

Total digestable nutrient 69.08 69.09
TDN/CP ratio 4.6 4.3

(3) T s B EANY

Aa 2 AFx Fo gtst E4S AOAC (1984)9] wWrel wel Alx¢] 113 E(dry matter),
3zl A (crude protein), &AW (ether extract)S #4138} 3L, Van Soest®t Robertson(1985)
I} Van Soest(1991)2] #AHHo| we} NDF(neutral detergent fiber), ADF(acid detergent
fiber) 2 ADL(acid detergent lignin)& A8t th 59 H ] pHE stomach tubeE ©]& 7
e T AHATT 99H4S pH meterMETTLER DELTA 340)2 pHE =43ttt NH;-N &

= Chaney 9} Marbach(1962)2] Wi ol w2} phenol &40 Qoo oFr1olE WAl 7]
G- spectrophotometer(Spectromcs 21D)E o] &3}e] 630 nmolA STHE=E =SAH3e] ALXSEA
t}. Volatile fatty acids(VFA)E ¥FE$HS 1000xg, 4ColA 1587 A EYsta, Ao 1
mlE #3te] eppendorf tubec] ¥ i, HPOs; 0.1 mlE Yo & &3 A7l 3 3087 A=
t}. °o]& -70C deep freezerdlrl ®A1 HA7bx W% ®HASPTE VFAS] HEALS gas
chromatography (HP6390, U.S.A)E ©o]&3tsor, 549 d A4 Erwin 5(1961)¢] Wl
wgkth JUA 23S AE 2 9 lignin $HEHE marker® o] &3to] B wjAd g} g gAh
WSS AMstn 7k gUds A23eS Hrletth @ U glucose, cholesterol, NEFA,
BUN, albumin, total protein, AST, GGT, Ca, P, Mg, free cholesterol®] sE+ &YE27]
(Gastat-600 series)E o] &3lo] 4] st



O EAREA: EARXS SAS (Statistical Analysis System, Version 6.04 USA, 1990)
program packageE ©]-83to Z} A2 F7Fe] Hir kS Duncan’s multiple range test® ©] &
Aol = "W 78] epslEe ok A 28-S vl G AT (Steel ¥ Torrie,

1980).
(4) A+ A3

Table 5—17Jr ol A IBAMER FA4FA Fold TMRS whevel Fda FF o

<Table 5-2> Results of nutrient intakes, digestibility on feed energy/protein

ratio of dairy heifers

T1 T2 SEM

Intake, kg/day

Dry matter 9.0 9.0 -
Crude protein 1.34 1.45 -
Fiber 1.71 1.56 -
Ash 0.67 0.68 -
Acid detergent fiber 2.45 2.37 -
Neutral detergent fiber 412 411 -
Fecal excretion, kg/day

Dry matter 2.8 2.9 0.294
Digestibility, %

Dry matter 68.6 67.6 3.262
Crude protein 73.3 74.9 2.289
Acid detergent fiber 64.2 61.9 4563
Neutral detergent fiber 68.3 66.6 3.769
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Table 5-32 Al&E A3 T 42749 YA pH, ammonia-N, VFA TEE #ludt 23
HolFa vk A3t F48 zolE YEhAl kot ammonia-N2 1 37 mg/dl= A
=2 Foe el 959 Wl =5 1 mg/100 ml~76 mg/100 mle] WolE Holm Alm
< WaVbs ©@stE e ol wel Aolrh v, mAdE @l @A ol o8 Hedrn

st tHHoover &, 1991). o]+ oy Aot A dEyYole] wr3u A HY} S=7F vl F
Q3&A #FAgdtE AS 9 vt} Propionate®}t acetate?t 7ol VFA A Zol glo] A& +3tF
=d3 AA AxE Yl uk(Figures 5-1, 5-2 % 5-3). Iso-butyrate, butyrate,

iso-valerate @ valerate® A4 %S acetate$} propionate®] ZA3pel A A eSS YEUH
S7bskaraL, Ae 3t 2 Aol= el A gkth 12 il total VFA A &= acetate® &

Wslo}l nj=gk AeS Bk WU R EA RG] AP F AN ES v
1 P 7}8h= index@EA] A o2 ALEE 31 Q)& acetic acid / propionic acid H] € (A/P ratio)
< AlAbste] detlilen, Ael 3k 2kol & YER A & okl 1sté} 2nd period®] o tiAl4k
o tg Frte= AT AolE WERA &% (Table 5-4, Figures 5-4¢F 5-5), o]+
TMR w3 ej7F sb9u] da g o] bgstel ov#] vy 33 43S ATdoEs &
H ] thAtql=E €] OVgﬂr AST, GGTeF 2& 3t 7159 FAo A4S o]F+= A= ddd
t}. w}a}*ﬂ 459 A B AFHAIR o]&S E&F0FE d7] e 47 TMR AFS

<Table 5-3> Results of rumen fermentation -characteristics on feed

energy/protein ratio of dairy heifers

T1 T2 SEM
pH 6.41 6.5 0.167
Ammonia-N, mg/dl 38.14 36.93 0.43
Acetate 37.36 38.13 6.69
Propionate 8.62 9.39 5.20
1so—butyratet 0.56 0.50 0.44
Butyrate 5.39 6.28 7.37
iso—valerate 0.49 0.53 0.59
Valerate 0.47 0.70 1.05
Total VFA 52.89 55.53 21.33
Acetate/Propionate ratio 0.43 0.41 0.15
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<Figure 5-1> Results of rumen pH on feed energy/protein ratio of dairy heifers
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<Figure 5-2> Results of rumen fermentation characteristics on feed energy/protein ratio of

dairy heifers
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<Figure 5-3> Results of nutrients digestibility on feed energy/protein ratio of dairy heifers.
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<Table 5-4> Results of blood parameter on feed energy/protein ratio of

dairy heifers.

T1 T2 SEM
1st period
Albumin 4.16 4.29 0.17
Glucose, mg/dl 76.95 74.43 3.86
Cholesterol 146.25 150.86 7.99
BUN!, mg/dl 6.96 7.07 0.68
AST? 94.79 87.30 10.26
GGT® 16.59 9.16 3.90
P 713 6.94 0.28
Ca 8.11 8.77 1.93
2nd period
Albumin 3.49 3.56 0.11
Glucose, mg/dl 63.85 63.56 3.02
Cholesterol 121.25 140.00 9.77
BUN, mg/dl 6.66 5.87 0.50
AST 79.15 92.54 10.25
GGT 13.76 9.29 3.06
P 12.14 12.16 2.40
Ca 5.34 5.27 0.16

U'blood urea nitrogen, % aspartate aminotransferase,”: r—glutamyltransferase
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<Figure 5-4> 1st period results of blood parameter on feed energy/protein ratio of dairy
heifers.
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<Figure 5-5> 2nd period results of blood parameter on feed energy/protein ratio of dairy

heifers.
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<Table 5-5> Chemical composition and formulation of feeds for heifer

Treatments
T1 T2 T3
Ingredients, %
Alfalfa, hay 5.57 557 557
Timothy, hay 11.14 11.14 11.14
Oats, hay 13.93 13.93 13.93
Corn silage 5.57 557 557
Beet pulp 557 557 557
Soy bean meal 8.08 10.95 14.57
Corn, ground 22.28 19.42 15.79
Rye silage 27.86 27.86 27.86
Net energy
Total 2.64 2.63 2.62
Maintenance 1.73 1.72 1.71
Production 1.61 1.61 1.60
Growth 1.11 1.10 1.10
Chemical composition, %
Crude protein 14.63 16.18 18.15
Neutral detergent fiber 45.63 45.69 45.76
effective Neutral detergent fiber 36.19 36.32 36.47
Non structural carbohydrate 33.49 31.83 29.72
Digestable intake protein, % CP 73.96 75.04 76.13
Total digestable nutrient, %DM 73.11 72.89 72.62
TDN/CP ratio 5.0 45 4.0

A

Q) EAFE 3 24

oL

Ats 2 Az 29 3 24 AO0ACO984)e W wet Alge] 13 E(dry matter)
Z il A (crude protein), =A% (ether extract)S #4313, Van Soest®} Robertson(1985)3}
Van Soest(1991)2] FA1wbw o] whgl NDF(neutral detergent fiber), ADF(acid detergent fiber)
2 ADL(acid detergent lignin)& #43FAt. &AL 42382 Alg 2 9 lignin §HFS
marker= ©]-&3te] & wjA LI gL wEEFS Atsta b LA AsES FUEEEAT
g Y glucose, cholesterol, NEFA, BUN, albumin, total protein, AST, GGT, Ca, P, Mg,

free cholesterol®] s %+ dNEY 7] (Gastat-600 series)S ©]-83}o] #2443} t}.
O EAEA: BAEALS SAS(Statistical Analysis System, Version 6.04 USA, 1990)

program packageZ ©]-&3lo] z} A 779 Hi kS Duncan’s multiple range testZ o] &
o Y=o} chul o] v gof M2 IS vl A3 (Steel ¥ Torrie, 1980).
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580 kgoll =wHa}7

At gl THHEE wlgtst
A A 3T Table 5-69 2o] & A # % TDN/CP H] &0

ﬂa?oﬂ H1 3l °F 200 g/d o AAFHR o, AW, A4, NDF ADF= A 23t
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2} 0.94 kg, 1.09 kg 2119 kg AHEF Aol UEwH # ’%T}ﬂb 27y A A3 AR
of st AAen o YA FF T dwd FE= TDN/CP Hl&o] 4519 A
T7F M He 3EE B lignin 35S 188 A9 45:10] v &o] HE He s
Bl 238 Hub Al 7 v e oz dddt ADF sEE 41 A TrF b wgton,
= 9 v F7F A A SaEEe FEE nAA Ee A ATh Asbsel 9
S VAR S FoE ARFHUT wepA] dud FRo wE A HAFiA TE, 7HEA
fra ol gk 9% ol A9d 87 Ao

<Table 5-6> Chemical composition of 2 kind of TMR (DM basis)

Ttems Treatments

T1 T2 T3
DM 66.6 66.7 66.7
CP 18.0 16.1 14.5
Fat 2.5 2.6 2.7
Fiber 19.6 19.5 19.4
Ash 6.6 6.3 6.2
Ca 0.61 0.51
P 0.37 0.37
ADF 26.8 26.5 26.3
NDF 45.4 45.3 45.3
Lignin 3 3.11 3.30
NSC 31.5 33.2 34.6
TDN-COW 69.2 69.4 69.6
DE-COW 3.1 3.1 3.1
ME-COW 2.5 2.5 2.5
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<Table 5-7> TDN/CP H| &Y & o] % 9% ZFH 3 (DM basis)
Items Treatments SEM
4:1 451 o1

DM 93.42+2.23 94.27+1.15 86.1516.57 3.32
CPp 10.83+2.23 10.03+£0.35 10.72+0.72 0.45
Fiber 32.81+1.12 32.51+1.38 33.84+0.89 1.13
Ash 9.69+0.39 10.32+0.43 11.07+£0.19 0.34
ADF 40.43+1.23 41.11+1.74 42.76+1.02 1.33
NDF 68.00+2.07 67.78+2.02 70.51+1.49 1.86
Lignin 4.42+0.25 4.21£0.24 4.74+0.18 0.22

8 tegdth AP o8
2 3A% 3 FA& 23} melFm
[e)
=

o 41 AgFolAM HE =2 A

f

Table 5-7 TDN/CP H|&® & T d¥%x & W
Aol & WolA| ottt Table 5-82 TDN/CP H & w
shom, Ag MAze] AT ARelek #AIgle] TDN/CP ¥

g FAE YeEUR L, 547 53], 1271989 S48 SA= Ay e adAde] Faa
oA Gl g3l S AA vA = AoR Addr SA47] YA FEFTIIE F3
TA= AL 5 AT SAHF] FUFstaL o= Q1F 7] A AxsS ALY dAE =6t
7= s} whEbd B Aol 4:19 SAE& 1.02 kg/Lde A A A d=3p A =7 o)
HJom o]Fo] A F 9lof 519 H&(091 kg/d)el vtEAS AR ATHJTH webA A
B4 ol dUa TR FE A FAL, AAY FA%, A w4 Aol U s T
How Jud dQrt glow wuild g3 digh uA Tk ofyg 2R FE o
el ulg welzh o e sk
<Table 5-8> TDN/CPH| &% F§A 9] AlZF, TAL dFTAHF
Period Treatments SEM
4:1 45:1 5:1
Body Weight (kg)

initial 268.33%5.1 309.83%6.6 339.67£9.1 6.94

1st period 285.33+5.7 323.83+6.0 353.17+8.3 6.67

2nd period 296.25+4.8 337.83+4.7 365.08+9.2 6.23

3rd period 316.50+5.1 356.33+5.2 382.25+10.7 6.99

Body Weight Gain (kg)

1st period 17.00+2.28 14.00+2.92 13.50+1.54 2.25

2nd period 10.92+2.96 14.00+2.53 11.92+2.75 2.75

3rd period 20.25+1.56 18.50£3.91 17.17£3.93 3.14
Overall 48.17+4.64 46.50+5.79 42.58+3.03 4.49

ADG (kg/d)

1st period 1.21+0.16 1.00+0.21 0.96+0.11 0.16

2nd period 0.61+0.16 0.78+0.14 0.66+0.15 0.15

3rd period 1.35+0.10 1.23£0.26 1.14+0.26 0.21
Overall 1.02+0.10 0.99+0.12 0.91+0.06 0.10
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Table 5-99} Table 5-102 TDN/CP H]&°] @& dH tAlZH ] v5& e o=
& glucose, NEFA, cholesterol & X% A3 ZolE YepA| &der,
BUN #%=+& 51, 451 % 41 z+zF 1788, 1768 % 1912 mg/ol= ©@ild % F
me} EFolX = QS HYTHTable 5-9). 23 $5 A9 BUN s%+ 1296 1248 14.77
mg/el® A3 7]k w23 73% ooyt dF v Ad 7] wHl&] WA FAE
A3E e tH(Table 6-9). @4 % AST(aspartate aminotransferase), GGT (r—-glutamyl
transferase), Ca¥ P& =% ﬂﬂl b ZolE vehA &tk dF¢ total proteind
albumin =% A3 Fold 2olE YERA &kom Total protein =& A ¥
Z7] AT AE UedA @toyd A3 FE Ade ARdwE w= T A

HlelstAl S7kgk A 3-S5 YErd )l

AN

<Table 5-9> TDN/CPH|&¥ A4 I35 A= Wst(dst)
Treatments val

Items 51 151 11 p-value
Albumin (g/dl) 347 £ 0.16 356 £ 0.10 344 =+ 014 0.8318
Total Protein (u/1) 843 =+ 0.24 836 = 0.21 840 =+ 0.09 0.9657
ALT-GPT (u/) 7220 = 461 7498 £ 258 7240 + 344 0.8529
AST- GOT (u/l) 80.70 = 2.25 8137 £ 296 7550 £ 221 0.2169
GGT (w1 1117 + 216 9.04 + 233 796 + 1.83 0.5578
Total Bilirubin (mg/dl) 1.04 = 022 086 =+ 0.11 088 = 0.05 0.6557
Direct Bilirubin (mg/dl) 036 + 0.06 027 = 0.06 031 = 0.02 0.5291
Globurin (g/dl) 497 =+ 018 480 £ 012 496 =+ 0.09 0.6579
Calcium (mg/dl) 330 = 061 232 + 046 218 + 0281 0.4079
Glucose (mg/dl) 7873 + 3.34 8050 =+ 291 7672 + 418 0.7655
LDH (mg/dl) 3288.33 + 146.73 3599.00 + 14091 3210.00 = 83.61 0.1338
Phosphorus (mg/dl) 2253 + 958 1348 =+ 0.76 1394 + 047 0.5205
Total Cholesterol (mg/dl) 182.83 =+ 828 187.00 + 1534 196.00 + 846 0.6885
HDL Cholesterol (mg/dl) 153.67 = 9.09 16480 =+ 10.48 161.60 + 11.02 0.7212
BUN (mg/dl) 1788 + 129 1768 + 0.33 1912 + 055 0.5169
Creatinine (mg/dl) 1.13 + 0.06 1.06 £ 0.04 1.10 £ 0.03 0.5755
Uric acid (mg/dl) 1.19 + 0.11 1.12 £ 0.05 1.16 £ 0.06 0.8181
Triglyceride (mg/dl) 1020 + 294 1522 + 470 1508 + 441 0.5911
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<Table 5-10> TDN/CPH] &% S99 &3 tAFE 9] ¥ 3H(3rd)
Ttems Treatments p-value
51 451 11

Albumin (g/dl) 347 + 014 355 + 021 360 + 0.22 0.8899
Total Protein (u/1) 842 + 0.36 865 + 023 911 + 035 0.3142
ALT-GPT (/) 11256 + 11.87° 5093 + 9.23" 8826 + 9.45° 0.0127
AST- GOT (u/D) 50.32 + 1.89 81.10 + 2863 13265 =+ 51.71 0.2616
GGT (W) 9.83 + 4.89 453 + 381 400 + 213 0.4855
Total Bilirubin (mg/dl) 243 + 052 342 + 0.60 391 + 0.89 0.3203
Direct Bilirubin (mg/dl) 1.14 + 055 1.02 + 0.34 114 + 0.30 0.9744
Globurin (g/dl) 497 + 0.39 510 + 0.34 551 + 0.24 0.4576
Calcium (mg/dl) 631 + 0.99 525 + 157 376 + 155 0.4222
Glucose (mg/dl) 60.99 + 6.58 6450 + 12.20 5250 + 11.39 0.6990
LDH (mg/dD) 244557 + 466.35° 564533 + 1356.83% 277467 + 883.13°  0.0545
Phosphorus (mg/dl) 4625 + 7.79° 16.83 + 568" 1857 + 5.80° 0.0175
Total Cholesterol (mg/d)  194.00 + 59.92 199.75 + 4.32 17760 + 594 0.8732
HDL Cholesterol (mg/dl) 121.00 =+ 4.24° 14517 + 4.38? 13229 + 291° 0.0017
BUN (mg/dD) 1296 + 059 1248 + 0.70 1477 + 1.29 0.2179
Creatinine (mg/dl) 077 + 0.21° 069 + 027° 1.84 + 051° 0.0648
Uric acid (mg/dD) 161 + 0.37 341 + 1.35 233 + 044 0.2958
Triglyceride (mg/dl) 20.67 + 5.05° 29.03 + 3.52% 4061 + 750° 0.0788
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-2, A 157E R FA45-9] oluA @il g o] dFa AAFH SAed v

e 4G

(1) A&
23 B S dFr17] Slste], dAalvIRbe] 280 s #AStstal - TRt AA7MA 2
& FANA A5 FHRAAL Ve @5 vt v SAFA 1EF ARE &
ofgto g &S FHAZ|AL, ERhAbAL glo] A ERhd RS 2713 & ¢ TH(ARC 1980,

Collier 5 1982, Gardner 1977) 4 -$-< 2
4y AroA FHe] 7|EAT 350 kg 247085 AT Mo Erto] 7hEs] x
k@9 2R ol Ao 27]ERE ®Bale] ostH, o] A7 dFFAHE 900~1,000 g
AE7MA] Fdozx 117127/ EHe] FHE AASL ATHARC 1980, Collier & 1982,
Gardner 1977). 1 E % A5 2 #AE st dGTA DS Folal 7)o EWAZ 4§ FAA
of A= G disiAE, FoIAE Y CP §3S =902 fFdoRe] 3o ¢kshd
t}= B3 (Bush$} Staley 1980, Butler?} Smith 1996, Butler 5 1996)7F A%k, d35 A =
UE wor fAXNAMNS A3A = HIL(ARC 1980, Beede®t Collier 1986)% o], 5
Lo gAlE WEetA Zrh o] wwol d Ao E HAARE AR AFE S 49
AFE 950 g A== LGN 7= Aol vpgA sttt mepa] Al A3 Al Fo AA oy

3L L
G e

ge 7007800 g& i

fr
ol
fE
—_
W~
=

Ir

o, ofN
-z

N,

)

1o

©

ot

olN

20

o

ol

Sz e 2
wg gl me

N

astn], B AP 4 A A% GAA U e} B
Aol v A= e Aot

b

_

WE L

0110 ol
oX

o

(2) As L =

b\

Hyt As 381.33 kg, 157098 9] Holstein oA 18F& Ag AR S5 Al A <}
sl ALEAE F2 o]&te A9 AFs S TDN/CP Hl&S 247 5.0, 4.5
2 AT A T(TL, T2, T3l 7+ 674 wjxste] z}zte] o] 674 wjxste] #-87]3F
547 A7 90U F 106947 AFoz S FHA &A

—

Table 5-113 #Zo] wjgts TMR v+ 1Y 23] vro w3t

al,
of 28] Felatith AF L ARAAY L dYE £5& Wrhs 29 A 60D} 90UA A
Atk gga 238 BS99 B AAL A4S B 49 29 T2Y AARAL €
o gabe] WEE BRI Gste] AAMOREE Y FR Y AT F 447 A

AR B
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<Table 5-11> A3 A=< wign] @ JFIFa& F&F
Treatments
51 451 4:1

Ingredients, %

Alfalfa, hay 5.57 5.57 5.57
Timothy, hay 11.14 11.14 11.14
Oats, hay 13.93 13.93 13.93
Corn silage 5.57 5.57 5.57
Beet pulp 5.57 5.57 5.57
Soy bean meal 8.08 10.95 14.57
Corn, ground 22.28 19.42 15.79
Rye silage 27.86 27.86 27.86
Net energy

Total 2.64 2.63 2.62

Maintenance 1.73 1.72 1.71

Production 1.61 1.61 1.60

Growth 1.11 1.10 1.10
Chemical composition, %

Crude protein 14.63 16.18 18.15

Neutral detergent fiber 45.63 45.69 45.76

effective Neutral detergent fiber 36.19 36.32 36.47

Non structural carbohydrate 33.49 31.83 29.72

Digestable intake protein, %6 CP 73.96 75.04 76.13

Total digestable nutrient, 2DM 73.11 72.89 72.62

TDN/CP ratio 5.0 4.5 4.0

(3) WA B A

AR 2 Az 9 33 242 AOACI984)S] Wl et Alge] 113 E(dry matter) ¥}
Z il A (crude protein), =A% (ether extract)S #4131 3L, Van Soest2} Robertson(1985)3}
Van Soest(1991)¢] #A1"H ol wlel NDF(neutral detergent fiber), ADF(acid detergent fiber)
2 ADL(acid detergent lignin)& #43tAt. A 42382 Al 2 29 lignin &5
marker® ©]&3to] F wjAd I JdLr MEFS AAdstn 4 ddLR 423ES HUrskh
gl 1 glucose, cholesterol, NEFA, BUN, albumin, total protein, AST, GGT, Ca, P, Mg,

free cholesterol®] ¥ Ei dHNEX 7] (Gastat-600 series)S o] -&3Fo] #2413 o).
O EAEA: BAREAE SAS(Statistical Analysis System, Version 6.04 USA, 1990)

program packageZ ©]-&3lo] zZ} A 79 i zkS Duncan’s multiple range testZ o] &
o = ef chul o] H)go M2 IS vl 7 H3FI H(Steel ¥ Torrie, 1980).

- 111 -



(4) 23 51 a3z

Table 5-113% zFo] A5 I571E®Q FAFolA FoId TMRE wigu| e} Fd4 g =
TDN/CPH] &5 HojFaL Utk 137HdRol A&3 sd3 AREAE o8& A d59 vk
2AaE A 2 dEa ol&A4S B %”46‘}04 AAEdon, B A= 5
ATS 2448 &7 F AFTS 580 kgoll =28t7] flete] 471 Hd 4T SAFS 083
kgoll A7 & L T5Fe AN &7 SHHES wigsidth. Table 5-129F #0]

AH &2 TDN/CP Bl&ol #Agle]l FA A= AHAF 235 Yehdt webs oy
2= A A, A4, NDF ADF= A2 -3k A3 &l wod 2pol& dehliA skt
TDN/CP ®vl&o] Folel 41, 451 % 511 2+7} 145 kg, 1.29 kg R 1.17 kg A HAHF Afol7t
et mhEkA o] Al7]ol= dAlE B Al F %é_ HeEs 9 A4 a9 5
AT &= Aol Hasi.

<Table 5-12> TDN/CPH] & S99 &4 AT vlu(kg/Y)

Treatments

ftem 41 451 51 SEM
DM 8.08 8.06 8.07 0.18
Cp 1.45 1.29 1.17 0.03
Fat 0.20 0.21 0.22 0.00
Fiber 1.58 1.57 1.57 0.04
Ash 0.53 0.51 0.50 0.01
ADF 2.16 2.14 2.12 0.05
NDF 3.67 3.65 3.65 0.08
Lignin 0.24 0.25 0.27 0.01
NSC 2.54 2.68 2.80 0.06
TDN-COW 5.59 5.59 5.61 0.13

N

Table 5-132 15719 %® §4 %ol & TDN/CP W&ol we SAF % A& 23ts R+
aoglew, Ad JRAl o] AT Aol #AIgle] TDN/CP Hl&o] 41 AerolM M =&
AT SAEE YERITh TDN/CP Hl& 411 A25-9] A& 094 ke/d2 AA S5
o offel A g 9= gEel ofyflen, 4519 51 2 747 0.82 kg/d 2t 0.81 kg/d
= A axe] SAE Avel 2% Aas e dEbA Al AdS 7]gke] TDN/CP

5l E= 519 FRbelA AAskE Ao nhgA G ﬁ = el w45
r = S i R B R e s B
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<Table 5-13> TDN/CPH| & S99 AT, SAY dGA =

Treatments

ftems 41 45:1 51 SEM
Body Weight (kg)

Initial 341.33+£5.8 388.36+4.4 415.0849.0 6.43
1st period 350.50+8.3 396.00+4.9 424.83+8.5 7.21
Z2ad period 369.50+8.1 416.60+5.5 443.00+£8.5 7.38
3rd period 407.75+7.6 446.80+6.5 47258185 752

Body Weight Gain (kg)
1st period 9.17+4.08 7.64+1.97 9.75+2.25 2.77
2nd period 19.00£5.34 20.60£1.52 18.17+£2.69 3.18
3rd period 38.25+5.89 30.20+3.24 29.58+3.25 413
Overall 66.42+4.05 5R8.44+4.42 57.50+3.84 411
ADG (kg/d)
1st period 0.65£0.29 0.55£0.14 0.70£0.16 0.20
2nd period 1.19+0.33 1.29+0.09 1.14+0.17 0.20
3rd period 0.93+£0.14 0.74+0.08 0.72+0.08 0.10
Overall 0.94+0.06 0.82+0.06 0.81£0.05 0.06

Table 5-14%} 5-156+= 157149 49 A= TDN/CP v & wE dH gAEZ 9

T2 BoFa 9l dF glucose, NEFA, cholesterol, total protein, ALT % AST %9
Thew A3t AbolE yEhA fgken, 9% BUN ke 41, 451 % 51 724 11.37,
1025 2 1038 mg/mlz @93 o] ue & Zo|7} YERLX] 9kt) (Table 5-14). 2
d FTE A9 BUN FX& 1023, 1057, 10.73 mg/mli=Z A3 Z7]e} vzt o]t
(Table 5-15). &% <% AST(aspartate aminotransferase), GGT (r-glutamyltransferase), P
v ATt AolE YEhl A T

&
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<Table 5-14> TDN/CPH]| &% §4%-9] ddF tArARtE o v X += o & (period 1)
Treatments p-
Ttems 41 451 51 value
Albumin (g/dl) 422 + 0.24 397 + 007 392 + 007 0.9047
Total Protein (u/l) 937 + 048 028 + 062 945 + 053 0.9818
ALT-GPT (/) 59.83 + 10.75 50.33 + 899 4633 + 540 0.9224
AST- GOT (u/D) 151.33 + 14.38 14783 + 10.06 14017 + 820 0.2146
GGT (W) 1375 + 1.80 1117 + 224 1025 + 246 0.9473
Total Bilirubin (mg/dl) 442 + 1.12 428 + 157 435 + 1.10 0.9812
Direct Bilirubin (mg/dl) 197 + 049 190 + 0.69 193 + 049 0.8426
Globurin (g/dl) 515 + 0.34 532 + 056 553 + 048 0.8745
Calcium (mg/dl) 1.30 + 0.16° 127 + 022® 112 = 019°  0.0404
Glucose (mg/dl) 1483 + 212 1067 + 4.13 13.00 + 3.87 0.5347
Phosphorus (mg/dl) 957 + 096 970 + 1.04 1015 + 066 0.9423
Total Cholesterol (mg/dl) 14717 + 545 15167 + 9.32 15883 + 767 0.8157
HDL Cholesterol (mg/dl) 96.83 + 4.85 10817 + 546 11217 + 446 0.8491
BUN (mg/d) 1137 + 076 1025 + 0.33 1038 + 054 0.7876
Creatinine (mg/dl) 140 + 0.10 144 + 0.14 143 + 0.06 0.9074
Uric acid (mg/dD) 707 + 177 693 + 242 700 + 159 0.9144
Triglyceride (mg/dl) 1183 + 1.45 950 + 050 1017 + 151 0.2711
<Table 5-15> TDN/CPH| &% $4 59 A5 drtEd P X+ o F(period 3)
Ttems Treatments p-value
4:1 451 51
Albumin (g/dl) 437 + 0.14 443 + 024 430 + 024 03444
Total Protein (u/l) 1020 + 045 1007 + 061 1010 + 046 09772
ALT-GPT (W) 9250 + 16.63 8513 + 10.85 89.72 + 11.06 0.5413
AST- GOT (u/)) 50.04 + 269 5573 + 445 9893 + 2991  0.7740
GGT W) 694 + 367 843 + 3.14 737 + 304 05348
Total Bilirubin (mg/dl) 349 + 0.69 344 + 0.90 328 + 075  0.9969
Direct Bilirubin (mg/dl) 121 + 026 121 + 034 101 + 022  0.9959
Globurin (g/dl) 583 + 0.32 560 + 044 580 + 025  0.8464
Calcium (mg/dl) 1330 + 284 780 + 2.07 447 + 137  0.7745
Glucose (mg/dl) 2647 + 534 3510 + 561 2837 + 583  0.7048
Phosphorus (mg/dl) 30.03 + 255 30.30 + 4.356 2873 + 283  0.8927
Total Cholesterol (mg/dl) 12997 + 569 13297 + 1571 13920 + 658  0.5653
HDL Cholesterol (mg/dl) 7560 + 641 80.80 + 7.63 80.20 + 689  0.1079
BUN (mg/dl) 1023 + 048 1057 + 067 1073 + 035  0.3483
Creatinine (mg/dl) 1.74 + 0.07 179 + 0.8 173 + 013  0.959
Uric acid (mg/dD) 296 + 046 302 + 062 273 + 043  0.9988
Triglyceride (mg/dl) 60.10 + 575 4860 + 454 4753 + 696  0.4146
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<Table 5-16> A3 Atize] FFa kst e

Ingredients Domestic Imported
Corn, ground - 14.0
Molasses 3.8 3.1
Tall fescue - 9.3
Brewer’s grain wet - 10.9
Timothy hay - 6.2
Beet pulp 56 4.7
Sudan grass silage 24.4 -
Corn silage 15.0 -
Italian Ryegrass silage 24.4 -
Alfalfa hay 9.4 4.7
Yeast 0.2 0.2
Lye grass straw - 15.6
Vitamin mixture 0.2 0.2
Concentrate 16.9 31.1
Sum 100.0 100.0
<Table 5-17> A g A}tz #j3HH]
Items ' Treatments

Domestic Imported
DM 51.80 82.20
CPp 13.86 1391
Fat 3.55 4.15
Fiber 20.13 17.13
Ash 6.30 7.48
Ca 0.51 0.61
P 0.37 0.37
ADF 28.04 23.41
NDF 4555 46.50
Lignin 428 3.11
NSC 31.42 31.23
TDN-COW 69.45 69.37
DE-COW 3.06 3.06
ME-COW 2.51 2.51

Ao
= =
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AO.A.C(1984)¢] Wijel weh Al5o] 1= (dry matter)}



Z A (crude protein), Z A W (ether extract)S #4133 3, Van Soeste} Robertson(1985)%}
Van Soest(1991)¢] AUl o we} NDF(neutral detergent fiber), ADF(acid detergent fiber)
2 ADL(acid detergent lignin)ES 4] 3} t}.

O BAEA: TAEAS SAS(Statistical Analysis System, Version 6.04 USA, 1990)
tel 7 A hike] i gs T-testd ©]& AR F3o thE 9
kS vl A3 tH(Steel #F Torrie, 1980).

Olr

program package® ©]-&

P2 A9 Aol 9

rr
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(4) 23 51 a3z

Table 5-182 AF 177HEB Q1 FA4F-A =2t A 2AR s /A Az A5
= Wi TMR wol Al 92 AT daEs B vy Aol g4 o+
TEE 1Y 500g SAE Hxe Ao, AaxAge 9 AR Aol sk
w EE aEste] 247 15 kg/det 9 keg/d S NARE st Holakdnh of Al7]e] A
T 1 SAFL 08 kgs AAstL ot & Ao o] &3 dAl-o A AF dHFol I}
d e A8 XHZ 2o 2840l e}
] 77

_|>i
ol
BN
>
krl
o
4
ins
BN
>
b o
b
-
=
N,
Q
Q

=
kg/d 3} 740 kg/d = —ro‘ 7‘/\} =] €]
]

7)
T7F o AHSEATHP>0.05). 1y @A A4
TDN % NSC A# o= e 43F #ol=

LUERH A ekt

<Table 5-18> ZAlg FTFol WE A9 4L A vu(kg/Y)
Treatments

Item Domestic Imported SEM
DM 777 7.40 1.04

Cp 1.08 1.03 1.09

Fat 0.28 0.31 0.14
Fiber 1.56 1.27 0.20
Ash 0.49 0.55 0.26
ADF 2.18 1.73 0.50
NDF 3.54 3.44 0.60
Lignin 0.33 0.23 0.03
NSC 2.44 2.31 0.08
TDN-COW 5.40 5.13 0.09

Table 5-19% QA9 U8 Ut A5 £AR e FYW A% AF 0T AT ool
Ge AT R FAE A3t welFm Rom, 4w AN ol AFAel BAL A EA
Fe A 2AR AT #Y 2AkR Aol sl 247h 1239 ket 149 kgo 2 AR
AR AT FAFe] B FAAAL, AF BT FALS AF ZABALTY £ 24
2 AT 247 043 ke/D 052 ke/ARA AFEAE AT FAES Y BE SAY
05 kg/Ael WIS Al YA AnE G AFRARY FA £ 2AR AT
A K3 “’F

=
o

of Hla e FA ARE bl AL AFEARY RFIY HFa o Fag ax
of we) e Astel 7190 Ao waEth of Ark: T §4F AFBANA AU
P 2 B 9Y Age 99

2 Adyn 24 2ok 98 g8 o)l

+7F dasi.
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<Table 5-19> A8 FFol w& JAil¢9 A3}

Treatments

s Domestic Imported SEM
Initial 422.11+£5.51 465.00£5.37 2.66
1st period 428.22+5.72 473.11£6.63 2.32
2nd period 434.50+6.66 479.94+6.15 1.77
Body Weight Gain (kg)
1st period 6.11£1.73 8.11£1.57 0.99
2nd period 6.28+2.33 6.83+1.44 1.05
Overall 12.39£3.06 14.94+1.15 1.09
ADG (kg/d)

1st period 0.41+0.12 0.54+0.10 0.86
2nd period 0.45+0.17 0.49+0.10 0.77
Overall 0.43+0.11 0.52+0.04 0.07

2t A5 FEo e dd F 2 2Ef 2~ Rkg

O A& HA4F 7% stress7F Ae], W0 @ WS Axge v X = JF A

1) A&

M50 FES A 2 Wrled st P A xEolof & g 4ol AAFQ 59
Rk olyg w5 X Sl A7 ayEE 82 Fol shvo]lth(Mormede 5, 1982).
53] FobAl e FA4 dAdA FE2 JHHoRE dow MY & 2Ed 2 8o ® #&st
i (Loerch®} Fluharty, 1999), 4 ¢ £db W 7] A8 & AF 579 o <
kS Wr=th(Dalin 5, 1993). ~Ed 2~ AE=eF #ARle] Adrenal medulla®t sympathetic

[e)
nervous systemol] <@g v X, pituitaryadreno—cortical system(Griffin, 1989)o = <<
v, T3k ~EYAE Qe 2y HY gkgo WsleE AW IS &olsiA & 4 9l
(Murata®} Hirose, 1991). &% 2=Ed L2 AW Ao tist A S *= 5 A H(Hoerlein,
1980). =% 2E#H2E We 419 A9 dF catecholamine &%=7F F7138te], &4 9 2E
o

d2E FA7Ed & Jde T2 AEZE o8 7HsdtHRulofson &, 1988 Minton, 1994). whahA

it

1. o [
B ATE $4% AF BF 284 $4S 5% F 2Ed2e YRE Yda 2EAS 8
A E2olE 7 Jd& 93A F YL THEEE LS AT VI x ATEA FF Al
£ 8§45 8% 528 2 A9 % dste dstel Frisud B 489S ANk
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A9 27 135F, TH 1572 F 1455 wix|ste] 439

(\W}) 4 stress 28 =Y

A48 Alzety] d AE 52 Holstein A5 e 1770499 dda 27FS 18
TMR 3 8 kg wolstal Tall fescue &, 2 A A2 =% 3tk A9 gd 24 7

Al AMR w5 Td & Ad
containerol] 24 MASAIL HFF A= & AT FLT WY

2 sk

o

il
4
P

/\ET
Za7tx A2 A x| &g Ao Agmo
Al

= k
& Alddls Y e 23] RSl == 66 km/hr® —7—@0}04 100 km °]& A
<

2 sample AFAT= F 40 A AHE AT 5 doll 8A7F A st
52 9 9] 303 10A] Apolel] 225F mF dAe AH sk gl 100,
200 km % F 0% 12A¢ 2/ Ao A& AFSFATE vAHo R FFo] F 24X F
SAIZF AAsta UM 119 169 3% 2414 22%F ¥ A5 AFH 3Fch

(B 4% B A, A2l R w Py

2 EDTA, citrated, heparin 2|7} ¥ tube®] Vacutainer needle® 10 ml
Ao & &3Fste] A4=05T)d Hste] FA4d o] &5ttt A A
TAEo R ARgs o, AHHT ﬁ%—g PBMC #gstal dA3ste] flow
cytometryE AAIgH ¥ FlowJo ®'H& o] &3t #A sttt €4 Fel& dsliA= Adg &
ol & AAEY 7] Z(3000rpm, 150%F) 4TCoA S “Erﬂﬁ‘]'?ﬂ o EElgt @42 EDTA,
citrated, heparin *12]7} ¥ tube°l Vacutainer needle® 10ml %?—ﬂﬂ ol = HHdsl & &%
ste] W ®Ha sk @3S #Alsr] 18w Aol i

o Mz
N
o
ol
=
o]
L
=
tt
ro o _l%

g wAE dde Fdga Aol 5o YA E ubeoﬂ Oml —E'rﬂz‘é}ﬂ 2ol A 20-30F
AE WA e 4T YFad A 247 A% B335 %ﬂ—ﬂ%l’ HEE sy g 7EE T
3t corticoid 5 A4S 7] 9@l ice boxell €o] &wk & HX o] o] &3t}

g Y NEFA, TG, Phospholipid, HDL, LDL, Cholesterol, Glucose, Albumin, TP,
Creatinin, BUN, GOT, GPT, Calcium, Magnesium, Phosphorus® &%= A3s F247]
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(Hitachi 7180)& o]&3&to] &4 stolvh. Z1e]ar o W t3, t4, cortisol, insulin & =9] &%
+= SIEMENS Immulite 1000*9 01&5}04 Adamantyl Dioxetane Phosphateg— ALE3E gAaEE
S =5

= photon—g ol sle] FEE EA ).

O EAEA : raw-data® EUE 7|7tE=E $£4 - 5% g8 T-TESTE 33, FDR
correction= Tdslo] A3E =F3PTh. I F cortisol(ug/dL) parameter+ out(<1.00)& =
T 12 T3 AAES o, Period 2014 H]FEe BE Flo] 12 AAYAA HolA p-value A
Aol B7Fs Tk w2 CRPE -9 Fho] 0012, Period 1A Period 47h4] R &
p-values A4 = U3

(4) 249 2
250 i3 800 - t4
7.00 -
200
e 6.00 - %
S 150 - Lt d =500 A
‘Ea :;54.00 -
‘.'-EFIDD | === on-trasnport ESDG ] ==$==Non-trasnport
=—Transport ) == Transport
200 -
50 -
1.00 -
¢} 0.00
‘ 100km ‘ 200km ‘af‘ter 24h ‘ 100km ‘ 200km ‘af‘ter 24h
Transportation Transportation
cortisol insulin
450 - 6.00
400 -
5.00
350 -
3300 - — £ 400
S 250 | - >
% 200 ==fp= N on-trasnport 23'00 mpm\| on-trasnport
§ 150 - =f=Transport E 2.00 =fi=Transport
100 -
S 1.00
0.00 | 000 -
‘ 100km ‘ 200km | after 2dh ‘ 100km ‘ 200km |after 24h
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<Figure 5-6> $£4& AEZ A0 95t 5220 HIKt3, t4, cortisol, insulin).
Values are mean +SEM. P values: 8|34 vs $47317F 804 73,47\ At gk kkkl pEIY S8 7iE] B
AZIE G0 HA Ak +: P <0.05,%*: P <0.01, **x: P <0.001
g J T2 Immulite 10002 ©] &3} H”\qé}oﬂ . T 2EH 2 98 t3, t49] F
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FETHAA cortisol L A F5 HHT 100km %5 T F243 FU7EFA LD
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<Figure 5-7> % 2Ed 20l 23t lipid metabolite®] W3HNEFA, TG, Phospholipid, HDL, LDL)
Values are mean +SEM. P values: H|5% vs 5T §94 A4 A el FEFUY 5 A B
A 94 AA A3 w P <0.05,x# P <0.01, #xx P <0.001

Lipid metaboliter= A 3}8F 24 7] Hitachi 718022 ¥23}%tt. NEFA (non-esterified fatty
acid)= & 100 km, % 200 km, %5 244130 § Ao BE FRheA sR7h oo
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<Figure 5-9> % 2E# 29| 23 protein, nitrogen®] W 3}(albumin, TP, creatinin, BUN)
Values are mean +SEM. P values: BS54 vs 573 94 AA A} s £ETU 45 A B
A Fold AR A w P <0.05%x P <0.01, *=xx: P <0.001
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<Figure 5-10> % Z=Ed 2o 93 Liver indicatore] W3sHGOT, GPT)
Values are mean +SEM. P values: H|5% v —’F%?{ Y4 AR A s FEFU FH AP B
AZHE F9d H2A A o« P <0.05,xx P <0.01, *+: P <0.001
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C3, C4, CRP+= Hitachi 718022 A sl3lth. C4+= 4% 100 km, & 200 km A 2] -] A
FE7F fFelshAl A (p=0.07, oonaaigtt] C3, CRP= W37 gl oh(p>0.05).
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FGA S o] g3l 4T 168 7+ A 3 F flow cytometry #+4S AAEAT. dF A=
CD4-Alex647, CD8-PE, MHC class II DQ-PE, CDI1l1lb-purified, CD14-FITC, anti mouse
[gG-PerCP, anti mouse IgG-APCE AF&3tth 1 A3, @3 G (monocyte) = % ~EH X
of oJaf FoH oz FrtstdtH(Figure 5-16). ol&1gh H3Z 4+ ] Iy H& ST &3 T-9
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<Figure 5-16> &% ~Ed# ] 23 dalgo] w3}

E
o] Wal= #EFA At (Figure 5-17). 3 B AlX % 5% ~E# 20 9% W= 33
ok stth(Figure 5-18).
T& 2Ed 2o o3k wild gFEo Ao wWstE A E7] 9@ high density lipoprotein
(HDL), low density lipoprotein (LDL), C3, C4 w25 1% A3} 7] (Hitachi 7180) ©]&
st EAstdch o1 A3, HDL, LDL, C3, C49 Wt #25 A ¢k ekth(Figure 5-19).

ArHow 5 sEdxt §54 WY AT 98 4 g, HDL, LDL, C3, C4
SR Ge FA otk ey A¥4 Wel A F AgTe gz ug, v
Hgo] Flshs Ao® Uedth £4 F BAY U A A5l QPO & ATolA

BYTF FS 5FTY Hgo] FLT He| 2EALE Wod T AoE RuHY

- 128 -



404 254

& Control

- 2 9p- B Transported
B> . o . 3 5
BRI RIR NI I I
SRR MR It I I
o o 104 2 »
Sl 5 L ok
R R 5

3 T D L} L} L}

&
& & ‘_&Q@ ﬂ?"é N .@* @Q@ P

b

<Figure 5-17> % 2E# 20| ot T Ao w3}

T3 ~EY A 28 o EF9 MEAe] AT, FHAE oA EHUE
olEst=d 7|ttt HaETh Yol AEH A ZTEEY 93] A ZETFoA] L-selectin
7 CDI8 &2 A ol A FA7F Aldth= Bart . ol sF 77 ZVE %AV
Fotal dof W A4S de A4 Wstolth olF e B ow, R EZS HE
@3 o] Wstes o vAEH 3 FF 2EY S ARE %‘f% 2 7 Ads AS=E AL
b=

BEowE N

= ¢ - & Control
O [ ? ®  Transported
|
= a0 T ® - &
| % 3 32 F
a ®
: 1
w 20 e o
3 =
m
o T T
& & <+
5 N B
® & H&Q hid

<Figure 5-18> % ~E# 2o 93 B Al£¢ W3}

- 129 -



8000 1500
5 . 3 Con
T = M = o = — —_— 3 Transported
= 5000 = T T L =3
E E 1000- %
o o T
E 4000 E
3 3
500-
T 2000 -
0 0
100+ 400+ N
L3 I - = - . 2
Ly 300 na
£ £ 200
E Wl E
3 3
5 100+
0- 0 i . . .
& & & & & & & &
i % & 3 i & A3 e
S S
\Q' ‘_& Y D ,\Q ,&Q €V
<Figure 5-19 & 2Eg 2z o3 do oguld w3
(5) L.oF

H] =& %F/l?ﬂr T A7+ 0 hourd] o AAelA = zol7F gl ew, BlFEol] H
3l % 100 km § A& Fo|A NEFA, Creatinin &%7} &7tet9lal TG, LDL, C45%=7F 7+
Aotk & 200 km FF §F AT 5 Cortisol?t NEFA F%= E3 F7Fshd i,
insulin, TG, phospholipid, HDL, LDL, cholesterol, C45 =+ #A3dth. &% F 2473 5
A 2]7-2] Albumin, NEFAT == H$ Ag7-9] 284 S7tekelal LDL 57k 28kl
T4 AYTY €5 Fr WIS B9 cortisolFE7F 100 km 4 & &2 Z7Hp<0.001),
200 km % & FE7F A (p<0.05)3FAR T 200 km & $ 24X 7HA Y] cortisol FEE THA|
stk (p<0.001). NEFA %+ 100 km % § F%7F 57Hp<0.00D)3A . 200 km
T 24A7F 3 NEFA 5=7F 935 Z:Li(p<0.001)0]' 3tk TG WF 2 100 km %
718 AL, 200 km % F F27F A (<0.001)3F thg % 24A17F Fo] tAr] F7
(p<0.001). Creatinine §%=+% 100 km % ¥ X7} 57Hp<0.05)3t= 23S YERRITE 3
T W Wb 9 W Axe] A4 AREFE AEEET vE 9 gl §ige
nAEYN A FE 2EH LY ARE €8 F Us AR AIRHIITH

kv

ﬁq
_O|L
2

v opel T o

- 130 -



s

ﬂﬂ
e

4

0

‘m_.o

Tk
To

il
o

o
4

R

‘mwo
o
n
i)
<)
N
B

el

)
Py
T
o

iz
<)

N

AU g A BA e

A71e A BAA HE St

T

26,770 2A 24704 B}

[e)

T

w9

(1) M&

.
= 3

o

i)

JK
o
\.}.Wo
o
on
TH

<

LR

\mwo

2471

K

3

A

[e]
=

Ay, 24714

o ayeg oF 100 F 5 3H F

}

o
T

7hevhal %

=
[}

I F3 $50 ~ $75 H]&o]

o|& m

%

N

o
<

A BEel 9 247099 moh of $20000049) &

el

i)

B
{1

i 27 vebst o

el A 2501t

o

, 1A 259/ E o] Al o E Lo H]

ol H]
93774

i

=

pu

L=

2]

2 A4 = 4 gluh Ettema®t Santos (2004)= 1,993 ¢

2247M o] o

bt 2377
o] 23. 771 4= ¥} 259714 =
t}. Meyer

2=
=

9

}

A
ful
o

A=
L

o

o

ol el

=
-T-

Al
=

ke
LN

(2005)

=2
[}

aig
ol

il

!

)

—_
o

-

227M oA 23MdE =R v

Stk 24 Bu Ao

e o AAde @ 4

mjJ

i)

i

o

T frEF 2839 kg/day, A& 4.0%,

o

]

Ry

3

al

l

o

0]
=

102.5

i=1]
=

94, 86.1, 90.0

—_
o

[

~

file)

224 olst 8FE& HiA

=i
=

25-264¥ 8%, 24-2349 TF

BIOERIE B E ERERET:

2] %

717}

2.0
2<_1

H
PN

3718 st =

ki3

of o

Hlo

Al A e

)
=

3ol Table 5-203 o] 944k

o

Fa Gl o

w

o)

- 131 -

F

o

]

AP

&}

o

_CH



<Table 5-20> Chemical composition and formulation of feeds for dairy cow

TMR Concentrate
Ingredients 9%, as fed
Corn, ground 3.3
By pass fat 0.2
Cotton seed 6.7
Tall fescue, straw 4.2
Brewer’s grain, wet 17.9
Timothy, hay 46
Beet pulp 54
Corn silage 8.3
Oats silage 75
Alfalfa, hay 7.1
Concentrate 274
Kline, hay 3.7
Oats, hay 3.7
Total 100
Chemical composition, %
Dry matter 63.0 39.69
Crude protein 114 19.01
Crude Fat 4.3 5.89
Crude fiber 12.1 9.02
Ash 5.1 6.34
Neutral detergent fiber 318 31.86
Acid detergent fiber 18.6 14.63
Non structural carbohydrate 18.1 29.32
Total digestable nutrient 49.3 74.04
NEI, Mcal/kg 1.2 1.89
Ca 0.6 0.89
P 0.3 0.49
(3) &A1 e B EA Y

Ats 2 Az 9] g8 242 AOAC (1984)9] Wi wel Al5e] 338 E(dry matter) )
Z A (crude protein), =AW (ether extract)S #2133 3L, Van Soest®} Robertson(1985) 3}
Van Soest(1991)¢] HFA1uFHo| uwlzl NDF (neutral detergent fiber), ADF (acid detergent
fiber) ¥ ADL (acid detergent lignin)& #A3tAth. 9/ 9 AW, @A lactose ¥ solid
not fat (SNF) #2412 milkoscane ©]-& 3} %t}

O FAEAN: BAFEALS SAS(Statistical Analysis System, Version 6.04 USA, 1990)
program packages ©]&3slo] ZF Ay 47+ Hir7kS Duncan’s multiple range testE ©]-&
el s 2 Mg w'gdEld st 43 &S vl HASATH(Steel # Torry,

1980).
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<Table 5-21> Results of nutrient intakes, milk yield, body weight change on various

calving age of 1st lactation dairy cows

1st calving age, months

27< 25-26 24-23 <22 SEM
Animal No. 7 8 7 8
1st calving age, month 27.29 25.38 23.57 21.63 0.22
1st day milk yield, kg/day 14.53 9.20 12.50 11.80 0.99
1st day body weight, kg 495.71 443.88 47471 44575 18.27
Intake, kg/day
Concentrate 1.69 1.50 2.59 1.88 0.23
Dry matter 15.11 14.95 15.92 15.28 0.20
Crude protein 2.60 2.56 2.77 2.63 0.04
Neutral detergent fiber 6.90 6.84 7.19 6.96 0.07
Acid detergent fiber 3.96 3.93 4.09 3.99 0.03
Fat 0.96 0.95 1.01 0.97 0.01
Non structural carbohydrate 411 4.05 4.37 4.16 0.07
NEl, Mcal/day 26.99 26.64 28.69 27.34 0.43
Days in peak milk yield, day 48.86 50.63 68.86 73.25 7.24
Peat milk yield, kg/day 35.10 33.01 31.96 32.31 1.41
Body weight at peak milk vyield, kg 471.86 434.38 47414 443.88 18.58
Average body weight change,
0.55 0.30 0.09 0.06 0.17
kg/day
Intake, kg/day
Concentrate 5.76 5.75 6.34 6.03 0.43
Dry matter 22.16 22.16 22.69 22.40 0.39
Crude protein 3.94 3.94 4.05 3.99 0.08
Neutral detergent fiber 9.79 9.79 9.98 9.88 0.14
Acid detergent fiber 5.48 5.48 5.57 552 0.06
Fat 141 1.41 1.45 1.43 0.03
Non structural carbohydrate 6.21 6.20 6.38 6.28 0.13
NEIl, Mcal/day 40.63 40.62 41.74 41.14 0.82
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<Table 5-22> Results of milk yield and composition on various calving age of 1st

lactation dairy cows

1st calving age, months

27< 25-26 24-23 <22 SEM

1st period
Milk yield kg/day 31.0 28.6 26.9 29.0 1.9
SCC,X1000/ml 40.4 103.9 78.0 61.1 32.3
Milk fat,% 3.8 4.1 4.2 4.0 0.2
Milk protein,% 3.1 3.0 3.1 3.1 0.1
Total solid,% 8.8 8.6 8.9 8.9 0.1
Milk urea-N,mg/dl 14.9 13.2 13.7 12.4 14
Milk fat yield, kg/day 1.2 1.2 1.1 1.2 0.09
Milk protein yield, kg/day 0.9 0.9 0.8 0.9 0.05
Total solid yield, kg/day 2.7 2.5 2.4 2.6 0.17

2nd period
Milk yield kg/day 31.74 30.10 31.06 29.26 2.00
SCC,X1000/ml 56.14 75.38 93.14 86.13 26.29
Milk fat,% 3.63 3.85 3.90 3.95 0.20
Milk protein, %6 3.05 3.03 3.02 3.24 0.09
Total solid,% 8.80 8.81 8.76 8.99 0.11
Milk urea-N,mg/dl 15.79 16.04 14.33 15.38 0.98
Milk fat yield, kg/day 1.2 1.2 1.2 1.2 0.06
Milk protein yield, kg/day 1.0 09 0.9 0.9 0.05
Total solid yield, kg/day 2.8 2.7 2.7 2.6 0.16
Milk yield for 305 days, kg 5,660 4,976 5,689 8,004 1,308

adjusted

Days in peak milk yield, day
80.00 -

@ Days in peak milk yield, day
60.00 -

40.00

20.00 -

0.00 -

2z 25-26 24-23 <22

<Figure 5-20> Results of days in peak milk yield on various calving age of 1st lactation

dairy cows
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L Days in peak milk yield, day
70.00 -| M 1st day milk yield
Peak milk yield

60.00 ‘
50.00 -
40.00
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20.00
m B B

000 —1— I I — S L S — L

27< 25-26 24-23 22

<Figure 5-21> Results of body weight at calving and peak on various calving age of 1st

lactation dairy cows

600.00
O Days in peak milk yield, day
W 1st day body weight, kg
500.00 Body weight at peak milk yield, kg
400.00
300.00
200.00
100.00
0.00

25-26 24-23

<Figure 5-22> Results of milk yield at 1 milking day and peak, days in peak on various

calving age of 1st lactation dairy cows
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1

boEEE g wer % & B4
(1) AAEALE A5 AMSE
b 3 2R FF L A 2d
olgf & 7-1& A ZAIR HFY ST 5 F8&8A 478 dAVIR 29AIR FiEst
of Mg bsd MPNT ANGL gdov, AF 2AR 5, AdelA bE 248 AF=
AASAY. A 7L IR SR F(2012) S 7IFo2 247MLE o B & 580 kg
of &2 7bsste] B 0.8 kg/d FA 7Hed ddE FF VT2 AT
<Table 7-1> &A% A% & TMR wighe] 2 JF&dan T&3F
Heifer Pregnant heifer
Wheat bran 5.47 0.00
Corn gluten feed 5.47 4.28
Beet pulp 547 8.55
Molasses 3.12 2.85
Limestone 0.41 0.00
Rice straw 10.94 18.53
Sudan silage 16.41 14.25
Corn silage 5.47 14.25
Rye silage 18.05 14.25
Alfalfa hay 7.11 0.00
Microbes, liquid 0.10 0.10
Vitamin mix 0.15 0.15
Concentrate 21.84 22.80
Sum 100.00 100.00
Fed basis
Forages 57.97 61.28
DM 63.19 62.59
CP 9.16 8.56
NPN 2.10 2.02
CFat 2.48 2.72
CF 12.01 12.94
Cash 6.13 5.34
NDF 30.30 32.27
ADF 16.95 17.78
NSC 17.58 15.92
TDN-COW 43.36 42.71

(W) GAE Fo

[K
il
N
i)

olg]l Table 7-2& SAF AMSTAE AF, A& L 9 & 7-14 AAE wige =2 A
23 TMR g9@<S 2o 1 dt. ST A& 58 8 Al & 99 mg 48§ %7]
ApeFe AL Fo AlGHY S A YstiE TMR AMYGS 71Fo 2 AAslgen, B &
ol f HMF(3/MEH) AtFS HIFAA AGHE 24, HEF, TFARE VTR ANYST



580 kgol =%

o7 24704 Ee & F

= &

+(2012)
Al 7F

FSA et

k)

=
&)

T 0.83 kg/¥

aho]

das

<Table 7-2> A3 ZAlE F
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M T QIR g oy O |2 = | o o | | [ | |10 |© [0~ |~ |00 |00 |00 |00 |00
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on 4% A% 4o w £4H AF U@ AF L A Aol $4 FPHejo} @
Zlo|tt,
<Table 7-3> A5 AR wo 59 2A S45 T A 28 AsF 9 AFRH AL
(kg/*F)
gz E , o L N 2
ghla WA owa o oada dea Aga BEOO5 ews As
kg/Y Gkl
4 240 26.3 39.4 131 43.3 100.9 122.1 17.1 1034
5 270 29.5 44.3 14.8 48.7 1135 137.3 19.2 116.4
6 300 32.8 49.2 16.4 54.1 126.1 152.6 21.3 129.3
7 330 36.1 54.1 18.0 59.6 138.7 167.8 235 142.2
8 330 36.1 54.1 18.0 59.6 138.7 167.8 23.5 142.2
247] 9 360 39.4 59.1 19.7 65.0 151.3 183.1 25.6 155.1
10 390 42.7 64.0 21.3 70.4 163.9 198.4 217 168.1
11 390 42.7 64.0 21.3 70.4 163.9 198.4 217 168.1
12 420 45.9 68.9 23.0 75.8 176.5 213.6 29.9 181.0
13 420 459 68.9 23.0 75.8 176.5 213.6 29.9 181.0
14 420 459 68.9 23.0 75.8 176.5 213.6 29.9 181.0
15 420 459 68.9 23.0 75.8 176.5 213.6 29.9 181.0
16 450 83.4 64.1 64.1 64.1 174.3 2715.7 - 185.6
17 480 88.9 68.4 68.4 68.4 185.9 294.1 - 198.0
18 510 94.5 727 727 72.7 1975 312.5 - 2104
A2l 19 510 94.5 2.7 727 2.7 1975 3125 - 2104
20 540 100.0 77.0 77.0 77.0 209.1 330.9 - 222.8
21 540 100.0 77.0 77.0 77.0 209.1 330.9 - 222.8
22 540 100.0 77.0 77.0 77.0 209.1 330.9 - 222.8

+47] AEF (kg) 4,290.0 469.3 703.8 2346 7742 1,803.0 2,181.9 305.0

A7 A= (kg) 3,570.0 661.3 508.7 508.7 508.7 1,382.5 2,187.5 -

A 7,860.0 1,130.7 1,212.5 743.3 1,282.9 3,185.5 4,369.5 305.0
Ab=H], A/kg 350 165 125 180 130 600 385 550
F471, 7 137.2 7 8.8 4.2 10.0 108.2 84.0 16.8
4Aa17], v 114.2 10.9 6.3 9.2 6.6 8.3 8.4 -
A, 7k 251.5 186 1516 13.4 16.7 191.1 168.2 16.8

olg]l Table 7-4= 100 ¥+ 7152 1,500F 729 SAF 54 &84 285 = TMR#
e}

AR EE 9, A7), 7R FESH AlAlska vk & 7-10A AAIE wl g
g 7122 g 2AtREA HE, s AR, SeeadelA], Y ARdEAE Adg ekl
on, ¢ BALRRAN 49 AXE PRt E8FerA A 2ALR ARS8 F
93.5% % Aste Aom AASAY. ARS sFAIRRE 28 9 EALRE Al9f3 A
295 FFAERAE AF Faee 2, wEtd S48 A8 57 284 AlsH] A
e A% WFore AgzAEde A At 7Y B, s FAR S FAkE BA
20 &S A4 F e T Y MAAE St S48 AR 5F d"EE # 8 A
ol 7hsd Aol
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<Table 7-4> A& AR wo] AF9 da S5 Hol A &8 AR & 3 ALRH AR

(£/100%)
. K R RO\ 5 A4 o
g8 Hdd WA Jagxm 9ux Addd Aw ENET
- E/9
4 24.0 2,63 3.94 131 4331009 1221 171
5 27.0 2.95 443 148 487 1135 1373 1.92
6 30.0 3.28 492 1.64 541 1261 1526 213
7 33.0 361 5.41 1.80 596 1387 1678 235
8 33.0 361 541 1.80 596 1387 1678 235
. 9 36.0 394 591 197 650 1513 1831 2.56
10 390 427 6.40 2.13 704 1639 1984 277
11 39.0 427 6.40 2.13 704 1639 1984 277
12 420 459 6.89 2.30 758 1765 2136 299
13 420 459 6.89 2.30 758 1765 2136 299
14 420 459 6.89 2.30 758 1765 2136 299
15 420 459 6.89 2.30 758 1765 2136 299
16 450 8.34 6.41 6.41 641 1743 2757 -
17 480 8.89 6.84 6.34 684 1859 2941 -
18 510 9.45 7.27 7.27 727 1975 3125 -
SRR 19 510 9.45 7.27 7.27 727 1975 3125 -
20 540  10.00 7.70 7.70 770 2091 33.09 -
21 540 10.00 7.70 7.70 770 2091 33.09 -
22 540  10.00 7.70 7.70 770 2091 3309 -
%47 4290 469 70.4 235 774 1803 2182 305
21417) 3570 661 50.9 509 509 1382 2188 -
7 7860 1131 1213 743 1283 3185 4369 305
5470 1372 077 0.88 0.42 1.01 108 0.84 1.68
gu7 1142 1.09 0.64 0.92 0.66 8.3 0.84 -
S 2525 187 152 1.34 167 191 168 1.68
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<Table 7-5> A& AR wo] AF9 da S5 Hol A &8 AR & 3 ALRH AR

(£/1500F)
TMR
i e 5w o A5 o
%, EE It BT PR e e
kg/d

Ho
o,

=i/
r

B

o

= ox
E

R0l
ez} 2
o,

P
2
o

360.0 39.38 59.06 19.69 64.97 151.30 183.10 25.99
405.0 44.31 66.44 22.15 73.09 170.21 205.99 28.719
450.0 49.23 73.83 24.61 81.21 189.13 228.88 31.99
495.0 54.15 81.21 271.07 89.33 208.04 251.76 35.19
495.0 54.15 81.21 27.07 89.33 208.04 251.76 35.19
540.0 59.08 88.99 29.53 97.45 226.95 274.65 38.39
585.0 64.00 95.98 31.99 105.57 245.86 297.54 41.59
585.0 64.00 95.98 31.99 105.57 245.86 297.54 41.59
630.0 68.92 103.36 34.45 113.69 264.78 320.43 44.79
630.0 68.92 103.36 34.45 113.69 264.78 320.43 44.79
630.0 68.92 103.36 34.45 113.69 264.78 320.43 44.79
630.0 68.92 103.36 34.45 113.69 264.78 320.43 44.79
675.0 125.04 96.19 96.19 96.19 261.39 413.61 -
720.0 133.38 102.60 102.60 102.60 278.82 441.18 -
765.0 141.72 109.01 109.01 109.01 296.24 468.76 -
765.0 141.72 109.01 109.01 109.01 296.24 468.76 -
810.0 150.05 11543 11543 115.43 313.67 496.33 -
810.0 150.05 11543 11543 11543 313.67 496.33 -
810.0 150.05 11543 11543 11543 313.67 496.33 -

6,435 704 1,056 352 1,161 2,705 3,273 457
5,355 992.0 763.1 763.1 763.1 2,074 3,281 -
11,790 1,696 1,819 1,115 1,924 4778 6,554 457
205.9 116 132 6.3 151 162.3 126.0 25.2
1714 164 9.5 13.7 9.9 124.4 126.3 -
3717.3 28.0 22.7 20.1 25.0 286.7 252.3 25.2
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A% 2 Erkel A 9% A% 5@ dolA &
AAAQ el BUH 7% &9

(th) GAE o ==

obdl Table 7-7& %57t % AFSF 5712 WP s AR K45 54 <8 A
$471% QAVZ 28A R TR H§ b5 MU A gom, AF AR

o
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| 552 3 of 2 kg/2) el
AE | AZ | ggzza (kg/<) PR
2% | (kg) (kg G122 | 25 | an g8 |82 | “am | T
. o} %] o} %] 5 3} T} A~ /4
55 15 - - - 0.5 - - 29,768.0
77 0.4~0.75 2.0 - - - 1.0 - 05 48,434.0
102 2.5 - - - 2.0 - 05 72,590.0
124 - 3.0 - - 2.0 - 0.5 75,640.0
150 0.7~0.9 - 3.0 - - 2.0 - 05 75,640.0
178 - 3.0 - - 2.0 - 0.5 75,640.0 377,712.0
203 - - 3.0 - 2.0 05 0.5 83,478.5
229 0.8~09 - - 3.0 - 2.0 1.0 05 91,866.0
254 - - 3.0 - 1.0 3.0 0.5 108,336.0
280 - - 5.0 - - 3.0 05 116,510.0
306 - - 50 - - 3.0 0.5 116,510.0
328 0.7~0.9 - - 50 - - 3.0 0.5 116,510.0
352 - - 6.0 - - 3.0 0.5 129,137.0
370 - - 6.0 - - 3.0 0.5 129,137.0 891,484.5
392 - - - 5.0 - 45 0.5 141,062.5
409 - - - 5.0 - 5.0 0.5 149,450.0
432 - - - 5.0 - 55 0.5 157,837.5
450 - - - 5.0 - 6.0 0.5 166,225.0
0.6~0.8
475 - - - 5.0 - 6.5 0.5 174,612.5
494 - - - 5.0 - 75 0.5 191,387.5
520 - - - 5.0 - 8.0 0.5 199,775.0
538 - - - 5.0 - 85 0.5 208,162.5
568 - - - 40 - 9.0 0.5 204,045.0
0.7~0.8
586 - - - 4.0 - 9.0 0.5 204,045.0 1,796,602.5
| 3,065,799.0
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100.0
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x| o
A5 5
S5 EF HAE Std. error A E Std. error
olf A 100.0 0.0) 90.0 (3.9)
olfr & 919 (45) 67.7 (38)
g F 774 (75) 345 (45)
® 20108 ASTFE, 4 BFE 29 2 Folw s AAF §H50 v
(1] =)
SRR
A TFE (A The F)
Small Medium Large A
(20-99) (100-999) (1,000 ©]4H) i
aw/ge | Has % | gas O | gas O [ gape 9
Eerror error Eerror error
ol f 4
A, 22 25 09 | 25 04 | 13 03 | 14 (03
s . . . . . . . .
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o 28 (1.0) 0.8 0.2) 2.4 (0.9) 23 0.9)
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9z 74 0.6 05) 03 0.2) 04 0.3) 0.4 0.3)
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s . . . . . . . .
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9 ¥
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N | Fwd _ 2009 _ 2010 _ 2011 _ 2012. 34
e T Eae T Fep T T T
GA 5970 | 157,662 | 6,185 | 160,268 | 5,693 | 129,990 | 5,492 | 122,744
20m|%F | 4,299 24379 | 4,531 25900 | 4,269 21,549 | 4,179 22,232
- 20-50 963 29,387 838 25,461 774 23,054 703 21,113
50-100 385 26,041 464 29,979 351 22,661 339 21,817
100017 323 77,855 352 78,928 299 62,726 271 57,582
27 912 21,439 903 23,940 971 23,593 | 1,003 20,098
20w ¥k 712 3,323 676 3,530 719 3,738 785 3,897
2ux 20-50 102 2,362 105 3,095 98 2,879 111 3,691
"7 ] 504100 49 3,372 71 4,854 102 6,731 61 3,995
10001 49 11,382 51 12,501 52 10,245 46 8,515

F) A FAFEZ S 1561782 THE AFSF5 b 8% AHA]

O ‘124 39 713 AT AASF5E 122,744 F52 °099 v 34918 F(23%) 7+43+4
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> §49 ARELe 2AF] §9 ANrd L AFEF 3HE
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> S§¢37] A1A g, Sdeldn] 55 F3 Azt g
- A7) 2 FPA HarlE Sl A2 A F2
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- 19 A7) A 9gs A FUiA §¢37]2 A
o o =
5 =X 554 AHHE(HE)
g THA 1+48 1+4C T+A 148 14C 1A 18 1C 2A 28 2C 3A 3B 3c bl s2
7,030 | 6,482 6,127 6,758
2011 9726 | 9,580 9,469 | 9,527 | 8,539 | 8,202 | 7,621 | 7,098 (1065 5 6,100 (1973 5,816 (3608 ~
68 (13) (6) (65) (43) (6) (281) (112) (13) ) (374) (36) ) (210) )
10,79 | 10,34 | 10,91 7,192 5,933 6,706
20119 0 ) , | 9759 | 8647 | 9.552 | B.695 | 7.813 | 7,472 (1248 6,605 | 5,876 (1728 5,429 (4207 ~
2 76 34 4 263 109 20 394 37 270
(12) ) m()() (4) | (263) | (109) | (20) )(>() )() )
11,46 | 10,32 | 11,19 | 10,38 7,573 6,078 6,788
2011 9,724 | 9,702 | 9,387 | 8,974 | 7,492 7,223 | 6,116 5,840
128 2 ! ° 6 (21) (3) | (226) (83) (20) sz (408) (85) (2795 (343) (5162 -
(6) (4) (2) (41) ) ) )
012 12,48 | 12,83 12,02 | 11,46 | 11,66 | 11,00 | 10,74 | 10,05 | 10,05 o6 | 8796 8,539 | 7,709 | 9,182
sz 2 9 2 9 2 0 1 7 5 (;95) ('59) (1913 | (2071 | (3516 25%
(4) (5) (38) (23) (6) | (168) (61) (16) | (812) ) ) )
012 12,59 | 18,77 | 12,82 | 11,74 | 12,27 | 11,56 | 11,48 | 11,28 | 10,66 | 10,87 9797 | 8 3% 8,139 7 s 9,046
o= 9 7 1 9 5 4 7 1 9 0 (;51) £37) (1297 (;82) (2495 33%
(1) (1) (3) (17) (9) (4) (110) (41) (10) (620) ) )
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T3 & P2 S AEEF AHS 2+ o
o) 30F x 30kg x 3059 x 44k | 30F x 35kg x 305¢¥ x 44k +183.000
x 1,000 = 1,098,000 x 1,000 = 1,281,000
TMR 305 x 27kg x 41949 x 4%k 305 x 27kg x 4199 x 44+ 0
.0 x 3656¥ = 495510 x 3669 = 495510
=1 T
o 30F x 2,1969 x 4%4F x
h 30+ x 1,6209 x 44F x 360¥
/\]_E 365?——_1
N - 109% - 96,185 ~95,229
T (W gAbE 5229 = 2kg) i . ’
(=497 5769 * 1kg) (gt 52290+ Zkg)
e (=e4 5769 * 2kg)
o0 30F x 2,688,170/ =80,645 105 x 4,315,304 = 43,153
e (A FolA T 249 (AEE 9 24779 +37,492
AR5 H] o o
Ab=H]) AL H])
1§ 647,111 634,848 +12,263
Z49 450,889 646,152 195,263
5 5 5 A% 1079 e FH/% F2 5FA 259
@ $AE FA ¥ E% 259 574489 x 24 x 55 = 57,4428 9
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&< TMR =2l OkAF TMR
d=4 HHEIH|-Z H| 0 H=H HHEIH| =
e 5.47 CHeH 1] 4.28
CheH 17 .47 —

= 2.85
==T 3.12 =
29 5| A 0. 41 Ef T 18.53
=F =77 5.471 H| & 8.55
B 5.47
== CtAFE 2l A 14.25
Hl = 5. 47
=CtAIZE 21 A 16. 41 Z=== At 2| | 14.25
= ALE el A 5.47 = U AL 2| A 14.25
= 2ol et~
[m]) [=]] R —
= AL 2| A 18.05 CHA Db LTI E 0.00
=l =g gl 711 LHE0|ME 0.10
d=0H= 0.11
O] | 2 | E4D] :
SEETIEH 011 IHI=HE 0.15
== 0EM 21.87 == OEM 22.80
B 100.00 BHAHI 100.00
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—

2702

842 HATF S AIRH] ME

14,976

14,576

14,976

370 2.5 37,439 2 28,670 66,109 81,084
470 4 58,462 2 71,675 130,137 211,222
571 4 58,462 5.5 78,8431 137,305 348,527
6712 4 58,462 6 86,010 144,472 492,999
= 4 56,315 6.5 93,178 149,493 642,492
871 4 56,315 6.5 93,178 149,493 791,984
97f 4 56,315 7 100,345 156,660 948,645
1074 4 56,315 735 107,513 163,828 1,112,472
11742 4 56,315 7.5 107,513 163,828 1,276,300
1274 4 56,315 8 114,680 170,995 1,447,295
1374 = 4 56,315 8 114,680, 170,995 1,618,290
14742 5 70,394 8 114,680 185,074 1,803,364
15748 5 70,394 8 114,680 185,074 1,988,438
1674 & 5 70,394 8.5 121,848 192,242 2,180,680
1774 & 5 70,394 9 129,015 199,409 2,380,089
1874 2 5 70,394 9.5 136,183 206,577 2,586,665
1974 2 b 70,394 3.5 136,183 206,577 2,793,242
2074 & 5 70,394 10 143,350 213,744 3,006,986
21712 5 70,394 10 143,350 215,744 3,220,730
22742 5 70,394 10 143,350 213,744 3,434,474
2374 & 5 70,394 10 145,350 213,744 3,648,218
2474 2 5 70,394 10 143,350 215,744 3,861,962
25713 5 70,394 10 145,350 213,744 4,075,706
2670 5 70,394 10 143,350 213,744 4,289,450
5

F)H AT 74 : 4709 /kg
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(=] (=] ==
242 WH oA Ar=H| AE
HiEtAtE Ak A & eh2tal

Nz o T o | | semal |@ENE| 3 w2

122 | com | o | g0 | aa | wa |NEEH|EENS) S

2743 i 14,976 14,976 9,490 10,660 35,126
3702 2.5 37,439 3 12,810 65,225 18,980 21,320 105,525
4742 4 58,462 6 25,620 149,307 28470 31,980 209,757
V= 4 58462 6.5 27,755 2355241 37,960 42,640 316,124
67 & 4 58,462 7 29,890 323,876 47450 53,300 424,626
e 4 56,135 /.5 32,025 412,216 56,940 63,960 533,116
= 4 56,135 7.5 32,025 500,556 66,430 74,620 641,606
Q7 4 56,135 8 34,160 591,031 75,920 85,280 752,231
1072 4 56,135 8.5 36,295 653,641 85,410 95,940 864,991
117} & 4 56,135 8.5 36,294 776,251 94,900, 106,600 977,751
1273 4 56,135 9 38,430 870,996 104,390 117260, 1,092 646
1371 4 56,135 9 38,430 965,741 113,880 1.27920, 1,207 541
14742 5 70,394 9 38430 1,074,565 123,370 138580, 1,336,515
15742 5 70,394 9 38430 1,183,389 132860 149240, 1,465,489
16743 5 70,394 9.5 40,565 1,294,348 142,350, 159,900 1,596,598
177 8 5 70,394 10 42,7000 1407442 151,840 170,560 1,729,842
1872 5 70,394 105 44835 1522671 161,330 181,220 1,865,221
19713 5 70,394 105 44835 16379000 170820 191,880 2,000,600
2070 2 5 70,394 11 46,970 1,755,264, 180,310] 202,540 2,138,114
21708 5 70394 11 46,970 1,872,628 189,800, 2132000 2,275,628
22708 5 70,394 11 46,970 1,989,992 199,290 223,860 2,413,142
23708 5 70394 11 46,970 2,107,356 208,780] 234,520 2,550,656
2470 & 5 70394 11 46,970 2,224,720 218,270 245180 2,688,170
25702 5 70,394 11 46,9700 2,342,084 227,760 255,840 2,825,684
2670 5 70394 11 46,970 2459448 237,250, 266,500 2,963,198
27702 5 70,394 11 46,9700 2,576,812 246,740 277,160 3,100,712
287 & 5 70,394 11 46,970 2,694,176 256,720, 287,820 3,238,716
2974 = 5 70,394 11 46,970 2,611,540 265,720 298480 3,375,740
s7ig | 5 | 70394 11 | 46970 2928904 275210 309140 3513.254

%3 714: 1408 /kg
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O A4 AdHY W& AAdE F 7% (&9 kg)
EX -1 ]
axE 2103 [24M A |27 WA |30M |33MA |36WA |39 59
144 9,035 |1 9.315 |1 9.365 | 9.615 | 8,724 | 9.736 | 9.686 9.388
24 9.964 |10.194|10.176(10.389|10.398 |10.4458|10.292| 10.214
3N 10.516|10.750110.730110.916|10.806 |10.678|10.781| 10.748
44 10.823(11.145|11.073|11.225|10.823|10.740 |10.627| 11.078
544 10.858(10.873|10.5617110.246| 9,552 | 8.223 | 9.210 | 10.599
648 9,824 | 9,538 | 8,886 | 9,167 | 8,368 | 7.577 | 8.944 9.270
Iﬁgaagg 9.852 110.094110.042|10.237|10.171|10.142 |110.090
b5 020089 % Aar 57 AAALGEIA, FETES] A AT EAFE 42(2009)
F) S 7R R F 2000 T 2001 EA e 14 AWA(68231F) AHE
O A2 2443 o ixd Y& (&49: %)
AEXE
e 24t 344 41t SAF 64t
2170 TZ.3 416.3 27.5 14.7 5.3
2404 & 72.8 47.7 28.9 16.0 6.5
2= 69.5 43.9 26.3 13.9 4.9
300 70.0 44 4 25,4 12.4 3.8
33 687.7 41.4 2z2.4 11.1 2507
3= &67.5 39.3 20.2 8.4 g |
39HA 86 .3 36. 4 20.8 8.8 1.3
LR =P 70.8 45 2 26.8 14.2 5.2
o= Bx ¥3.0 50.0 32.0 19.0 10.0
Correlation Hl== |—0.951 75| —0.9491 |—-0.94188|—0.94631 [-0.98355

AR 20089 % A
F) s e AE

F) ST ARHAS

T AR E A, TP TG s AR 22(2009)
< EHare 2](2006)
F 2000 T 2001 EAE 14ke) ARA(68,231°F) AbE

[e]
T

o
=

- 195 -



2 24496 e 2 AA7AA 59 (29: A 9)

2102 (242 |27 [30%2 |3302 362 |senz | FAA

148X 5,118 | 5,101 | 4,808 | 4,870 | 4,724 | 4,503 | 4,236 881

24MA (10,005(10,188| 9,606 | 9,661 | 2,203 | 8,919 | 8,358 | 1,830

ABEEo] 253 =i o] mE g 24 e Ed o HuAE
vebl
Mg | SUMOWR I | ROIMADETH | AROMRIEEE | zy | aw | 9 | .
£

e ] i e A ||
g2 | 25 | 7 433 11,538 3000 62,034
2 B | 80108 124547 231300 G000 213,731
& I [ 22,043 A 785 HO0D) 356,325
E 0| 108,885 3,428 63800 132,000 503,808
2 [ RLEARE 1,202 of379 185,000  BHITY
E LI A 3,378 B3570) 13,0001 838,543
E 12| 190,662 101,637 BI;165 231,000 1,013,802
2 13| 141,551 B3, 188 327600 264,000] 1,133,348
2 13| 141,551 304,738 104,355 29,0001 1,386,033
g ] 152433 31T 15,3500 30,000 1,563,121
2 4] 152,433 1,283,616 127,545 363,000 1,780,161
2 14 ] 152,433 1,442,055 133,140 33,0001 1,377,135
2 4] 152,433 1,934,434 150,735 428,000 2,174,229
E 15 166,360 1,762,854) 162,330 462,000 2,367,154
2 16 173,584 1,342,438) 173,325 435,000 2,611,363
E I 130,606 2133,246) 185,520} 526,000) 2,846, 764
2 I 190,808 2324, 054) 137,115 561,000 3,082,163
E 18| 202,032 2526,086 208,710 53,000 3,328, 13§
e B | 22032 2728,118 220,305 627,000 3,575,423
2 18| M20322580,150) 231,300 60,000 3,822,080
g B | 22032 3132,182) 243,435 633,000 4,008,677
2 18| 20323330214 25,090 726,000 4,315,304
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<E U1> B AFER, AFER(FE) (B9 1 %, 7, %)
T 1990 19954 20054 20094 2010 2011
A 15,000 11,900 8,830 7,860 7,690 7,500
Ad 9] A6 A56 A2 A28 A22 A25
AL 847,400 882,900 857,500 823,200 826,800 827,900
A o v 3.4 A33 A0.7 A0S 0.4 0.1
15 GASF 75 56.5 74.2 97.1 104.7 107.5 110.4
AR FARAY THEABA, w7 9 29 19 A4
<E Ub-2> 2R BUFAE BY 5 oAs
b oo AT A el A
- 2007 2008 2009 2010 2007 2008 2009 2010
A A& 191 186 186 179 84 83 80 72
53 50 47 47 46 109 104 107 103
A 3 2 2 2 16 14 15 14
Hopx3 s 22 21 21 24 57 55 54 62
Al 266 256 256 251 266 256 256 251
<EOvE-3> AEEEHE e 54 57(2010)
SR Eedidkc Fol§ N zo] & A A Al
ANAE 39 11 6 16 72
53 60 15 10 18 103
A 7 7 0 0 14
Hofx3s 39 9 5 9 62
Al 145 42 21 43 251
® B =7 5
O <E H-4>elAst 2ol Erkelwel A WAL 2007AERE F7HEA W 2010
MEE B59 Gee A 09% 748 389% 78 Eolglen Elolw o xele] A
ozt olold AR AH8e F716 0104 EE 511%E eI Ed SRE Age
avlE AEH o ol 20104 (AF)E Add 17% a3
<E v-4> AR AN FF (9] A, %)
T 2004 20054 2006+ 20074 20081 20094 2010
Z7tel = 3,821 3,883 3,780 3,829 3,909 3,932 3,897
A 9] All 1.6 A26 1.3 2.1 0.6 A09
To e 476 416 369 366 386 359 390
ZF}o) =9 4,464 4,410 4,310 4,195 4,035 3,949 3,734
Al v Al7 Al2 A23 A2 A3S8 A2 A55
A= 8,285 8,293 8,091 8,024 7,944 7,881 7,631
Fotol =
46.1 46.8 46.7 47.7 49.2 49.9 51.1
ks
AR EYFAY TERAAE BA, (Q0104%EE o 95
© F549el 43
O A WeZAAL 2003dE T viTe] BSE BAoZ A AL AW
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() A=
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Dairy co Pd+

Managing heifer rearing(Improvement
through fertility)

Dairy co Pd+

Feeding Dairy Heifers from Weaning

2 | Dr. Brinton A, & to Calvingl Dairy Nutrition Extension Specialists
- = Heifer Inventory and the Economics of | Virginia cooperative Extension
3 | Tom Bailey, %5 Replacement Rearing (2009)
4 | 7. W. Penno ggir%;ts Live weights For Replacement DRC, Hamilton
Raising Dairy Replacements Objectively: . . .
5 | A. Bach, & The Value of Data—Based On-Farm Tri-State Dairy Nutrition Conference
Decisi (2010)
1sions
Domna M. Feeding and Managing Baby Calves -
6 Amaral-Phillips, 5 | from Birth to 3 Months of Age Equal opportunity statement
Physiology and Endocrinology
7 | R. N. Funston, & Symposium: Nutritional aspects of J ANIM SCI (2012)
developing replacement heifers
8 gogéﬁgh%eg%iﬁem Heifer Management at Harper Adams Holstein Journal (2009)
Calf to Cups—Rearing heifers from J—
9 | Kath Taylor weaning to calving VetSouth Ltd - Winton
The 100-Day Contract with the Dairy . .
10 | James N. Spain, & | Cow: 30 Days Prepartum to 70 Days (AZ%SS?CGS in Dairy Technology
Postpartum
11| Ry foeus Toan | 'The Missouri System of Dairy Heifer | niversity of Missouri (1995)
Strategies to Improve Feed Efficiency in D . .
: : . epartment of Dairy Science,
12 | P. C. Hoffman graégai{nesplacement Heifer Feeding University of Wisconsin, Madison
Guidelines for the Contract Rearing of
13 | Teagasc Replacement Heifers Teagasc (2013)
Mole Valley Feed . . . .
14 Solutions Ltd Heifer Rearing management guide Mole Valley Feed Solutions Ltd
Economic Costs and Labor Efficiencies
Associated with Raising Dairy Herd
15 | A. Zwaldl, & Replacements on Wisconsin Dairy University of Wisconsin
Farms and Custom Heifer Raising
Operations
Innovations in Dairy Replacement University of Wisconsin,
16 | P. C. Hoffman Heifer Management Madison
. = | Raising Dairy Herd Replacement Department of Agricultural
17} Kevin C Thoyvetter, °s Heifers Economics(Kansas State University)
18 | Jeffey f. k, & gﬁ;gfggg dairy Heifer rearing Nebraska Lincoln
19 | Patrick C. Hoffman gggglc%% egiogggeiates for Holstein University of Wisconsin—Madison
20 | Patrick C. Hoffman DQ@WRE%‘;S;’JQ{S@?@I%MOH University of Wisconsin-Madison
21 | Robert Cropp gggla%g?fégtsnd Demand of Dairy Heifer University of Wisconsin Madison
o] Fo) EAN ARE LA e 2o
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An overview of operation that specialize in raising dairy heifers,

(Faas:

Dairy Heifer Raiser. 2011. USDA)
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= ° H Ax =7
(20-99) (100-999) (1,000 ©]%h)
ds | wmpg  mzox | WEs EEox | wWEg mrox | wWRg EFod
1-5 35.1 (6.3) 23.1 (4.1) 14.9 (4.4) 23.7 (2.8)
6~10 31.6 (6.2) 33.7 (4.6) 31.3 (5.7) 325 (3.1)
11~20 24.6 (5.7) 375 (4.8) 38.8 (6.0) 34.6 (3.2)
21 o4+ 8.8 (3.8) 5.8 (2.3) 149 (4.4) 9.2 (1.9
A 100.0 100.0 100.0 100.0
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2 36.5 (6.7) 26.0 (45) 13.8 (4.3) 24.9 (3.0
3~4 77 3.7 26.0 (45) 12.3 (4.1) 174 (2.6)
5~9 5.8 (3.2) 104 (3.1) 38.5 (6.0) 17.8 (2.6)

10 o]/ 0.0 (=) 2.1 (1.5) 20.0 (5.0) 7.0 (1.8)

A 100.0 100.0 100.0 100.0
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EN & ol .
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(20-99) (100-999) (1,000 °17)
S48 B HE FFEea | W& ®FEex | We ®FeA| uE  HFESA]
ol f A 66.7 (1L | 1000 (0.0) 100.0 (0.0) 91.4 (3.4)
o f F 25.0 (6.9) 80.0 (4.1) 93.0 (3.4) 72.4 (3.2)
da F 13.8 (6.4) 31.8 (5.7) 776 (6.0) 438 (4.1)
R B A Al & wHAE AA EAEta glom, ARA S B A Fie v AL
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Age at First
Calving
(months)

22
24
26
28
30

Source: Heifer Rearing in the 2 1st Century, DairyCo Deskiop

Review 2005.

=
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o WAL 549
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o
==
U
o

49 A

17
33
36
39
42
45

S

w 1

T Aa fRoAMY Bast §74

Herd Culling Rate (%)

assuming 5% calf mortality

20 | 23 | 26
39 | 44 | 50
42 | 48 | 55
46 | 62 | 59
49 | 56 | 64
53 | 60 | 68

Milk
from
calving
to 30

months
¥

(litres)
0
4235
5920
7200

§e AMS u &

Margin
over
all

feed

and
quota

*hk

(£)

0
635
888
1080

29
56
61
66
71
76

Net

32
62
67
73
78
84

cost

(£)

to 30
months

1503
592
283

76

* Including variable costs, labour and finance but not machinery or

2ore ulwstele
<E 2> SoHA] U AP mE &
Cost of
Age at rearing
calving to
calving*
(months) (£)
33 1503
28 1227
25 1171
P2 1156
building depreciation, electricity and water.
** at 25 litres/day.
*** at 15p/lifre margin.
INEF e = SR Ft o] 2ot
o 8491 WN vFAolc}

67
74
80
86
92

(2011. 12 71&)
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Ae 99

Age/stage Per ce:::igg: :::cy:;dture
6 months 30

9 months 40

Mating 5560
Pre-calving 90
Post-calving 85

Second calving 99

B Aol Qlof oF 75%0A AFEZ] A9 Al717F @41, 'F 2ido] HE Aol

Puberty

Withers
height

0 2 4 6 8 10 12 14 16 18 20 22 24

Age (months)

Source: Heifer Rearing in the 21st Century,
DairyCo Desktop Review 2005.
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Holstein Friesian Jersey
Age (months) Weight (kg) h:i::: TZ“) Weight (kg) h:i\g:ri 7:_;1) Weight (kg) h;:\;i;l: T?m)
2 76 87 72 84 55 78
3 110 93 100 88 75 82
4 127 96 120 @3 25 89
6 180 104 162 100 130 94
12 340 124 285 118 220 109
15 (mating) 420 129 350 122 265 114
16 440 131 370 126 280 |1 17
18 490 133 405 130 305 0]
21 545 137 470 132 355 120
22 586 138 490 133 362 121
24 (pre<alving) 636 140 535 134 395 122
24 (postcalving) 568 140 485 134 350 122

Source: Heifer Rearing in the 2 1st Century, DairyCo Desktop Review 2005.

3) 2% Fol: 2ol the Ao WAL Hojslr] stel B4 AF £9S SHS Sotlo] FEs 2
g 7

AWK 02 Fobr EjolLbA 24417 Wl £85 AFO 10% Fw HFshor Fch oldH oz 64

2 ol o] & ke sojo} dhch. Fobxli EfojuA 10-15% W £ 2LE 2 Wast k.

4) olA| B A7) YT 94t MBRHAFAES WO Fox|e] whe Y Te

TE(26-28%) AAIHH(15-16%) R SolAl9] Wie weg 9la) WANoITE 0|7 BE 22-23%
T, 19-20% AlMe] Boots ch2ch ARAEERS 12510 AY 1, RoAAE 19 900 go
2 20 4T 19 0.7 kes 98l R7Ek

5) 84499 A7 Atz Fof: YA AU Hlg glol Y SRS DAY & YrE
TRE AARECH Yol £7] W wolEth 45 Y vhEy o) wRe oprjati ol§4l o
e AEAAE ZAAN TN BEALRE Fold 5 A2 ol B elolo} ATk, Aolel wE

B SsAE AbRul B aregol 18% o)l HE s gl

6) AHAE: WA AAAERR 24 oL WaAl AT AA
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Age at First
Calving
(months)

20

22

24

26

28

30

First lactation yield compared to
24 month calving (%)

90
95
100
102
104
105

Source: Heifer Rearing in the 2 1st Century, DairyCo Desktop

Review 2005.
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BAR B—(527) AYA]), kenichi_suzuki3@nm.maff.go.jp

- ot

BHKE(0]=38] 2 s|2to]), hirai-mitsuhiro@pref.gunma.lg.jip
$HE(S o] E0]), itoi-yu@pref.gunma.lg.jp

BIR 1h(0]ArR. F2AFR}), kurosawa-isao@pref.gunma.jp
NEH ER(OMATL Z2C}), komoda-masao@pref.gunma.lg.jp

. olutebr)

EFfE—BB(SA| = Z10]X]&), k.hoshino@pref.ibaraki.lg.jp
% TEAIe BES3S]3), m.sano@pref.ibaraki.lg.jp
AR fIEZ(U2E 7123]3), kaz.nemoto@pref.ibaraki.lg.jp
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1. Tamilee Nennich, Ph.D.

3.

assistant professor

Lilly Hall of Life Sciences, Room 3-225
915 W. State Street

West Lafayette, IN 47907-2054
(765)494-4823, fax:(765)494-9346
tnennich@purdue.edu

www.ag.purdue.edu

. Michael M. Schutz, Ph.D.

professor and associate head, extension dairy specialist
Department of animal sciences

125 S. Russell street, Room 105

West Lafayette, IN 47907-2042

(765)494-9478, fax:(765)494-9347

mschutz@purdue.edu

http://www.extension.purdue.edu/dairy

Hugh Chester-Jones, Ph.D., PAS
professor of animal science

dairy and beef production systems
Southern research and outreach center

College of food, Ag. & Nat. resource sciences
35838 120" street
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4.

Waseca, MN 56093
(507)837-5618, fax:(507)835-3622
chest001@umn.edu
http://sroc.cfans.umn.edu

Glenn A. Holub, Ph.D.
instructional assistant professor
Department of animal science
undergraduate student advising
Kleberg center, Room 114

2471 TAMU

College station, TX 77843-2471
(979)845-7616, fax:(979)458-3294
gholub@tamu.edu

http://animalscience.tamu.edu
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Suggested Calf and Heifer Housing Space Requirements Holsteins®
Minimum
. 4 i Maxi . Beddad P
z Typical or Maximum Mianimum aatl_murn width of o Suggestad
Group Typical or : E Weight i or Pack Area 5
Mame £ Estimated animats per | Age Spread L, Minimum Space 4 Freestall Size
g Estimated Age Weight Grou im Grow WIS for Animal to Eat’ pec Akl length/width
a r Group (Excludes
feeding area)®
1 baby calf 0-2 months ARt i 30sq. ft Do Mot Use
3 = 175 Ibs. e
d 18 in. with slant
2 e 2-4 months 175-300 lbs. 7 1 manth 1 “'!E - 30sq. ft Do Mot Use
calf bar diwiders
baszed on
nt 3
3 heifer 4-& months 300-500 |bs. manageme 4 manths 200 pounds 15in. 40 5q. ft. Do Mot Lise
ability and
calving rate
4 heifer #-12 months S00-700 |bs. o m I 17in. 50 5q. ft 69" 236"
5 heifer 12-16 months | 700-900 |bs. 18in. 6 5q. ft. BA"xa0"
6 heifer 16-20months | 900-1100 hs. 22in. 705q. ft. 96" E43"
20 months to T ; 3
7 haifar 1 month pra- Ibs v v V 24in. 80sq. ft 102"x45
calving i
pre-fresh pre-calving ! Sy
B haifar [2-a weeks) 30in. 120 sq. fi. 108" k4B

1. This table summarizes a variety of design information or suggestions useful when planning calf and heifer housing ststems for
Holstein dairy cattle. Due to variations in management goals, herd size and calvings this information represents a starting point in the
design process. You may not be able to meet all suggestions in any particular design. When organizing groups consider feeding
requirements, management needs and especially size and age variation among animals in the same group. As a general rule of thumb
smaller group sizes increase ease of observing and identifying animals that require special attention. Group of animals over 6 months
of age may be organized differently based on variations in herd size and calving frequency.

* Table items in bold represent critical design or management recommendations.

®* To reduce the likelihood of inquiry and poor growth pay particular attention to the variation of size of animals in any group.

* Provide continuously available fresh, clean frost free water to all animals.

* Provide access to a convenient means for restraining all animals either in their pen or in adjacent working facility.

® Feed barriers with gangs of self closing stanchions are often used for heifer restraint and feeding. Experience has shown that
young animals have difficulty learning to maneuver in and out of these devices. For this reason self closing stanchions are not
recommended for newly weaned and grouped animals. Close obsevation and procedures for acclimating animals to these devices are
recommended.

2. These numbers represent the space occupied along a feed barrier by an animal while eating. Whether all animals can access feed
at the same time is controlled by the total length of feed barrier available to the group and the number of animals. Floor plans that
do not allow all animals in a pen to eat at the same time require appropriate feeding management. Once animals are accustomed to
group living and eating the number of animals that are allowed to eat at the same time should be determined by feeding and
management decisions. See DIP 831 Fenceline Feed Barriers (page 251) and DIP 832 Individual Feeding Fronts for Baby Calves (page
256) for recommended types, sizes and construction of feed barriers for calves and heifers.

3. Animal cleanliness and pack maintenance frequency and labor are directly related to space provided animal.

(Source: 2008, Graves, R. E. J. T. Tyson, D. F. McFarland, T. H. Wilson. Penn State Housing Plans for Calves and Heifers, NRAES-201,

Page 278)
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