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Summary
(1) Genetic Trends of Milk Production on Holstein Cows

To investigate the milk production abilities of Holstein cows in Fukuoka, estimated breeding value
(EBV) trends in Fukuoka were compared with averages of those in Hokkaido and all other
prefectures. To analyze breeding programs, the EBV of Holstein cows in Fukuoka were classified
into six classes by Japanese EBV percentile.

D EBV of milk yield (kg) and milk composition (kg) in Fukuoka tended to be equal to those
in Hokkaido, but higher than the averages in other prefectures. However, EBV of milk
composition (%) in Fukuoka tended to be lower than that in Hokkaido.

@ Holstein cows in Fukuoka by EBV of milk yield (kg) and solids-not-fat (%) tended to
increase in the top three classes but were less in the sixth class by Japanese EBV percentile;
however, Holstein cows in Fukuoka on EBV of milk fat (kg) and milk protein (kg) tended to
decrease in the first class by Japanese EBV percentile.

The results suggested that the present breeding program in Fukuoka stresses milk yield (kg)
rather than milk composition (%) . However, from the viewpoint of an effective breeding program
in Fukuoka, we propose inseminating semen from sires with high EBV of milk composition (%)
characteristics.

(2) Relationships between Reproductive Performance, Milk Production and Nutritional
Status in Dairy Cows in Fukuoka, Japan

This study was conducted in order to determine the relationships between reproductive
performance, milk production, and nutritional status in dairy cows. Data of the Dairy Herd
Performance Test for Fukuoka prefecture from 1999 to 2005 were investigated to clarify these
relationships.

The milk yield, milk fat%, milk protein% and solids-not-fat% tended to increase year by year
and the body weight tended to be heavier as well. The mean of days to first service, days open
and calving intervals showed a trend to be delayed. However, from 1999 to 2005, the amount of
concentrate feed did not increase. Meeting the nutritional requirements of concentrate feeding



tended to decrease year by year. Calving intervals correlated (P<0.05) with body weight, milk
protein% and solids-not-fat%. The average days open correlated with body weight (r=0.899, P<
0.01), milk fat% (r=0.928, P<0.01) and solids-not-fat% (r=0.889, P<0.01). Correlation between,
the average days open and the dry matter requirement(P<0.01), TDN requirement (P<0.05), CP
requirement (P<0.05), and the level of TDN and CP intake% by concentrate (P<0.05) were also
shown. The average days to first service correlated with body weight (P<0.05), milk fat% (P<
0.01), milk protein% (P<0.01) and solids-not-fat% (P<0.01) .

These results suggest that adequate feeding management is imperative in order to improve
reproductive performance in high-producing dairy cows.

(3) Shortening of Calving Intervals by Ovulation Synchronization / Fixed-Time Artificial
Insemination of Dairy Cows

The study sought to determine the effects of ovulation synchronization / fixed-time artificial
insemination (OVSYNCH/TAI) on calving intervals, and to determine the relationships between
reproductive performance by OVSYNCH/TAI and nutritional status in Holstein dairy cows.

Twenty-four Holsteins were divided into four groups; Groupl: OVSYNCH/TAI and total
digestible energy (TDN ) intake/requirements (%) at 7wk postpartum were more than 90%
(n=6), Group2: OVSYNCH/TAI and TDN intake/requirements at 7wk postpartum were less than
90 % (n=6), Group3: Untreated and TDN intake/requirements at 7wk postpartum were more than
90% (n=6), Group4: Untreated and TDN intake/requirements at 7wk postpartum were less than
90 % (n=6).

Groupl were superior by number of inseminations for conception, conception rate and calving
intervals to other groups, and were thus more economical.

These results suggested that OVSYNCH/TAI improves reproductive performance in dairy cows
and is more effective at a high level of TDN intake % in early lactation.

(4)Effects of Feeding Limitations in Automatic Milk Replacer Feeding System on
Calf-starter Intake and Calf Growth

This study aimed to determine the effects of feeding limitations in an automatic milk replacer
feeding system on calf-starter intake and calf growth. Eleven Holstein male calves were divided
into three groups; 1) limitation of milk replacer to 3.2 liter (3.2L, n=4), 2) limitation 4 liter
(4L, n=4), and 3) limitation 10 liter (10L, n=3).

(D Total calf-starter intake at 1 to 5 wk of age was higher in the 3.2L group than in 4L and 10L.
@ At 1 to 3 wk of age, the frequency of access to the automatic milk replacer feeding system of
the 3.2L increased to more than the 4L and 10L. However, at 3 to 5 wk of age, the frequency of
access to the automatic milk replacer feeding system of the 3.2L group had decreased but the
frequency of access for 4L and 10L to automatic calf-starter feeding system increased.

@ At 4 wk and 5 wk of age, body and metabolic body weights of the 10L group tended to be



heavier than that of 3.2L.
@ At 5 wk of age, the percentage of calves in each group that took calf-starter of more than 1kg
were 3.2L:100%, 4L:25%, 10L:0%. The Japanese Feeding Standard for Dairy Cattle (1999)
notes that the weaning yardstick is a calf-starter intake of more than 1kg.
® In respect to nursing costs, the 10L group was higher than the 3.2L.

These results suggested that the 10L limitation was good to obtain heavy body weights;
however, from the viewpoint of nursing cost, the 3.2L limitation for early weaning was more
economical.

(5) Effects of a Roll-bale Silage Feeding Method on Feed Intake and Lactation Performance
in Lactating Dairy Cows

This study examined of a roll-bale silage feeding system that does not require the use of cutting
and mixing machine, which can be labor intensive as well as expensive. The roll-bale silage was
Italian ryegrass. Six Holstein cows in late lactation were used in a 3 X 3 Latin square design to
examine the effect of 3 feeding systems: 1) MIXED — cut roll-bale silage mixed with TMR;
2) SEPARATED — uncut roll-bale silage fed separately from TMR; 3) LAYERED — TMR
laid over uncut roll-bale silage. The cows were housed in a free-stall barn.
(D Roll-bale silage intake was higher in the MIXED and LAYERED methods than in the
SEPARATED system.
@ There were no differences in lactation performance.
(@ With respect to feeding costs, the MIXED and LAYERED methods were lower than the
SEPARATED one.

These results suggested that the LAYERED method was equal to the MIXED in roll-bale silage
intake, lactation performance, and feeding costs.

(6) Effects of a Total Mixed Ration Containing Dried Sweet Potato on Dry Matter Intake,
Rumen Fermentation, and Lactation Performance in Lactating Dairy Cows.

This study aimed to determine the effects of a total mixed ration (TMR) containing dried sweet
potato on the dry matter intake, rumen fermentation, and lactation performance in lactating dairy
cows. Four Holstein cows in late lactation were used in a 2 X 2 crossover design to examine the
effect of 2 TMRs : 1) DSP — TMR containing dried sweet potato (DSP) (8.6% on a dry matter
basis) and 2) FB — TMR containing flaked barley (FB) (10% on a dry matter basis). The
cows were housed in a free-stall barn.

There were no statistical differences in mean daily dry matter intake, ruminal pH and protozoal
number or mole percentage of rumen volatile fatty acids and A/P ratio between the treatments.
Though there were no statistical differences in milk yield and milk fat%, milk protein% tended to
be higher in the FB than the DSP.

These results suggested that DSP was equal to FB in mean daily dry matter intake, milk yield



and milk fat%, and rumen fermentation. However, from the viewpoint of milk protein%, there is
room for improvement of feeding value of DSP.

(7) Effects of Enzyme Supplementation of Total Mixed Ration on In Vitro Dry Matter
Digestibility, Dry Matter Intake, Rumen Fermentation, and Lactation Performance in Early
Lactation Dairy Cows.

This study aims to determine the effects of enzyme supplementation of TMR on in vitro dry
matter digestibility (IVDMD), dry matter intake (DMI), rumen fermentation, and lactation
performance.
1) We compared the IVDMD from four treatments: control, EA (xylanase and pectinase), ED
(cellulase, pectinase and protease), and EN (cellulase and pectinase). The enzyme
supplementation was added at 2% of the TMR dry matter. The IVDMD of EA was significantly
(P<0.05) higher than in the controls after 3h of incubation, and tended to be higher than the
control after 6h and 48h of incubation.
2) Seven Holstein cows in early lactation were used in the examination (control:n=3, EA:n=4).
EA was added at 2% of the TMR dry matter. The percentage of propionic acid in the rumen fluid
was higher in EA than in the control at 2 wk (P<0.05) and 14 wk (P<0.01) postpartum. DMI,
milk yield and milk composition % with EA-supplemented TMR were greater than in the controls.
These results suggest that the offer of TMR with EA improves DMI and lactation performance
because of improved digestibility and rumen fermentation.



