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ABSTRACT

Thirty Ayrshire cows, 14 multiparous (MP-cows) and 16 heifers (heifers), were used to inves-
tigate the response of animal performance to prepartum rapeseed meal supplement (RSM). The
basic diet was formulated from oats and barley (1:1 DM basis) and wilted grass silage. Both hei-
fers and MP-cows were paired by their expected date of calving to form twe groups of each. One
of each MP-cow pair (control cows; CC) and heifer pair (control heifers, CIH) were offered 3 kg d*!
the basic diet without protein supplement. Part of the grain was replaced by 1.5 kg d' RSMin the
diet of the other pairs (test cows, TC; and test heifers, TH). Mineral supplement was fed at 250 g &
¢(heifers) and 300 g d'' (MP-cows). Following parturition, all animals were offcred similar tactation
concentrate containing oats and barley (64%), RSM (18%) and molassed sugar beet pulp (18%)
with wilted grass silage. Pre- and postpartum blood samples were taken. Feed intake, body condi-
tion, body weight change, milk yield and composition were monitored.

Prepartum RSM supplement increased total feed intake of TH through increased voluntary silage
intake, CH consumed less DM and lost more body weight during early lactation but produced higher
(P<0.09 and P<0.02) milk than the TH during 23-41 days (Peried 2} and 42-60 days {Period 3) of
lactation. The milk protein content of the same group was lower (P<0.04) during Period 3. Plasma
and milk urea concentration was higher for the TH during 4 - 22 days of lactation (Period 1) and
Period 2. Prepartum RSM supplement did not sigmificantly affect feed intake, milk yield or milk
composition of MP-cows.
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INTRODUCTION

Prepartum protein supplement has influenced milk production in dairy goats
(Sahilu et al., 1995) and dairy heifers (Tesfa et al., 1999) whereas Van Saun et al.
(1993) and Wu et al. (1997) showed no relationship between prepartum protein
supplement to improved performance of dairy cow. Besides improved perfor-
mance in milk yield and composition, prepartumn protein intake has also been
associated with lower incidence of ketosis and retained placenta (Curtis et al,,
1985). On the other hand, first-calving heifers have been found to be less
responsive to protein supplementation than multiparous cows in terms of milk
and protein yield (Thomas et al., 1981; Sutton et al., 1996). In both heifcrs and
adult cows, during the late gestation, the need of the growing foctus for amino
acids increases several folds (Bcll, 1995) besides the need for other tissues, such
as muscle and liver, for protein synthesis. Late gestation is also a period when
most amino acids play a role in the regulation of several hormone’s production
and functions, thus shortage of amino acids may cause a change in the endocrine
functions to affect nutrient intake and nutrient partitioning, which may, directly
or in-directly, contribute postpartum performance of the animal. As Paquay etal.
(1972, ref. Putnam and Varga, 1998) calculated earlier, an adult cow is able to
store and mobilize greater than 15 kg of protein from different various protein
and energy intakes.

It has also been obscrved that during the transitional period (1-3 weeks pre-
partum to 3 weeks postpartum) the high yielding cow is under enormous stress
duc to the marked changes in endocrine status to accommodate parturition and
milk secretion (Bertics et al., 1992; Grant and Albright, 1994; Grummer, 1995}.
Significant mobilization of maternal reserve protein occurs during the transi-
tional period (Bell et al., 1995), if protein supply is in adequate.

Following parturition, the demand for amino acids by the mammary gland for
the synthesis of milk protein and lactose exceeds the supply from feed, thus the
animal mobilize protein reserve to supply amino acids for milk synthesis and
also for gluconeogenesis (Bauman and Currie, 1980). In our previous studies
with heifers fed prepartum extra protein supplement, we observed an increase in
silage intake and in milk yield with no effect on milk protein yield or content
(Tesfa et al., 1999) whereas Moorby and Dewhurst (1995) observed an increase
in milk protein yield during the first 30 weeks of lactation. Therefore, the present
cxperiment is designed to investigate the response of both first-calving heifers
and multiparous cows to prepartum protein supplement in terms of pre- and post-
partum blood metabolites, postpartum voluntary silage intake, body condition
score and body weight change, as well as milk yield and composition.
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MATERIAL AND METHODS
Animals and prepartum management

Thirty Ayrshire cows, 16 first-calving heifers and 14 multiparous cows, were
used in a completely randomised design. Each cow’s metabolic energy require-
ment for maintenance was calculated as 0.51 MJ (MAFF, 1975; Tuori et al,,
1996) kg metabolic body weight (BW®"%) with the weekly exponential adjust-
ment for gestation requircment (ARC, 1984). The basal diet was formulated from
wilted grass silage, oats and barley (1:1 DM basis), and or rapeseed meal (RSM).
Both heifers and MP-cows were paired based on their anticipated calving date,
During the prepartum period, one pair of cows (7 control cows, CC) and one pair
of heifers (8 control heifers, CH) were offered the control basal diet without
RSM supplement. Part of the grain was replaced by 1.5 kg d* RSM as a protein
supplement in the diet of the other pairs (test cows, TC; and test heifers, TH).
The animals were housed in a tie stall and fed individually. Grain was fed at
14.30 to the animals on a weekly stepped increment of 0.5 kg for un-supplemen-
ted diet and 0.375 kg for supplemented diet, to attain the total concentrate allo-
wance of 3.0 kg d"' at the time of calving. Wilted grass silage allowance of each
animal was calculated as a difference between energy requirement and cnergy
allowance from grain or grain with RSM, Silage feeding took place at (5,30 and
15.00 h. The average intake of absorbable amino acid in the duodenum (AAT, g
d"Yy was 692 (CH), 786 (TH), 750 (CC) and 824 (TC}. In addition, 300 g d"' (MP-
cows) and 250 g d' (heifers) mineral supplement was fed. Since feeding was
restricted, no feed refusals were observed.

Postpartum feeding management

Following parturition, all were offered similar lactation concentrate contai-
ning oats and barley (64%), RSM (18%) and molassed sugar beet pulp (18%) for
the first eight weeks of lactation. Daily concentrate allowance was gradually
increased, over the period of 10 days, from 3 kg d' to 14.0 kg d! to all MP-cows
and 11.0 kg d' to heifers, Concentrate was fed 4 times a day (06.00, 0934, 14.30
and 19.30). All cows had access to ad libitum (5 to 10% weigh backs) wilted
grass silage at 06.30 and 15.00 h every day. In addition, 350 g d' (MP-cows) and
250 g d! (heifers) mineral (7.7% calcium; 6.4% phosphorus; 2.9% magnesium
and 3.5% sodium) supplement was fed. Offered feed and feed refusals of indi-
vidual cow were recorded datly.
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Measurements, sampling and analysis

Body weights (BW) were recorded on 2 consecutive days at weck 4 and |
prepartum and week 1, 4 and & postpartum. All the cows were body condition
scored (BCS) subjectively, by the same person, from 1 to 5 points according to
Lowman ct al. (1976) score.

Samples of grain, RSM and molassed sugar beet pulp were taken once every
4" weeks for dry matter analysis. Silage was sampled every 2™ week throughout
the trial, in addition to when new silos were started, and when changes in sitage
DM were noted. Both pre- and postpartum feed samples were subjected to the
standard feed analysis for DM organic matter, crude protein, ether extract, acid
and neutral detergent fibres as previously reported by Tesfa et al. (1999).

The cows were milked twice daily and milk yield was recorded at each mil-
king. Milk samples were collected on 4 consecutive day of milking during week
2, 4 and 8 postpartum. The morning and afternoon samples were bulked in pro-
portion to yield and analysed with an infrarcd (IR) milk analyscr for fat, protein,
casein, total non-protein nitrogen and lactose. Milk urea content was determined
with an enzymatic colorimetric method (Rajamiki and Rauramaa, 1984). The
cow’s first heat after calving was monitored by visual detection of heat and the
number of artificial inseminations (Al) required for cach cow were recorded.
The health of the animals was cared for and monitored by a veterinarian.

Metabolic profile

Blood samples were collected regularly 7 h after the morning meal during
week 4 and 1 prepartum and I, 4 and 8 postpartum, through puncture of the
jugular vein. Blood samples for analysis of insulin and glucagon and for the
determination of ketone bodies, urea and non-esterified fatty acids (NEFA) were
collected and analysed according to methods previously reported by Tesfa et al.
(1999).

Statistical analysis

Data for feed intake, livewcight change, milk yield and composition were sepa-
rated in to three Periods as: Period 1 = 4 - 22 d postpartum, Period 2 =23 - 41 d
postpartum, and Period 3 = 42 - 60 d postpartum and analysed by analysis of
variance using the SAS (1985) general models procedure. Plasma metabolite
data were analysed by the analysis of variance using the repeated modcl of the
SAS GLM.



TESFA AT. ET AL.
RESULTS

Feed intake, BCS and BW changes
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Fecd chemical composition and feed values ts given in Table I and overall
mean (LSM) feed intake of experimental animals both during pre- and postpartum

is given in Table 2,

Feed chemical compasition and feed value

TABLE 1

Silage Grain Rapeseed Molassed sugar
meal bect pulp*
Dry matter, g kg’ 261 890 887 872
Composition, g kg’ DM
organic matter 210 970 923 943
ash 90 30 77 57
crude protein 164 130 354 114
acid hydrolysis ether extract 44 49 61 14
neutral-detergent Fibre 478 234 284 367
acid detergent fibre 276 83 194 178
ME, M1 /kg DM 11.12 13.08 11.56 12.29
digestible crude protein 164 100 298 78
AAT 87 99 148 109
PBV 14 -32 127 -64
Silage fermentation qualities
PH 3.90
lactic acid, g kg’ DM 517
acctic acid, g kg! DM 18.6
sugar, kg DM 9.1
Nitrogen fractions, g kg' of total N
soluble nitrogen 490.4
NH,-N 40.4

* molassed sugar beet pulp was fed after calving; ME, metabolizable caergy

Heifers

There was no difference in prepartum feed intake, as feeding was restricted.
The postpartum overall voluntary silage DMI of the TH was significantly higher
(P<0.03) and it remained to be constantly higher throughout the early lactation
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TABLE 2
Mean (LSM) feed intake of first calving heifers and multiparous cows during pre- and postpartum
period
G Heifers p< MP-Cows p<
CH TH SE CC i SE
Prepartum
total DMI, kg d”! 7.86 8.25 0.62 8.77 8.86 0.35
silage, kg d! 6.00 6.2 0.56 7.01 6.84 0.42
grain, kg d! 1.86 0.72 0.33 1.76 0.69 0.32
RSM, kg d*! 0.00 1.33 0.02 0.00 1.33 0.01
ME, MJ d! 89.4 89.9 6.93 95.6 96.0 4.02
AAT, g d! 692 786 79.03 750 833 67.96
PBV, g d” -160 64.5 22.19 -166 57.1 2325
Postpartum
DML, kg d*! 15.9 17.0 ) B 20.9 20.4 1.46
silage, kg d"! 6.3 7.3 LB . 8.8 8.2 1.42
concentrate, kg d! 9.6 9.7 0.22 12.1 12.2 0.19
ME, MJ d" 181 193 14.8 W 237 231 15.30
CP, g 2800 3035 408 3575 3508 462.7
AAT, g d! 1572 1670 168.5 * 2051 2014 172.9
PBV, g d"! 210 255 6686 295 270 61.4

note: SE, standard error of estimate; AAT, amino acids absorbed in the intestine; PBV, ruminal pro-
tein balance; * P<0.05; ** P<0.01
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Figure 1. Effects of prepartum RSM feeding on postpartum silage intake of first calving heifers and

multiparous cows
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(Figure 1) with the difference of 1.0 kg d"' silage DMI compared to their counter-
parts. The higher silage intake of this group reflected on their overall intake of DM
and ME (P<0.04) as well as CP (P<0.05). CH were under negative energy balance
compared to TH during the early lactation and the difference was significantly
high (P<0.03 and P<0.09) during Periods 1 and 2. The BCS of this group was
lower (P<<0.003 and P<0.02) during Periods 2 and 3 (Table 3).

Multiparous cows

Though prepartum RSM did not significantly affect the feed intake of MP-cows,
the voluntary silage DMI of TC tend to be lower than that of CC (Figure 1}. TC lost
more (P<0.08) body weight as well as BCS during Period 1 than CC (Table 3).

TABLE 3
Body condition score (BCS), body weight {initial, IBW; mean, MBW, and body weight change,
BWC) and number of artificial insemination required per conception per animal

Time Heifers pe MP-Cows SE pe
CH TII SE ccC TC
BCS, prepartum
-4 weeks 370 3.96 0.435 3.69 319 0.547
-1 week 3.58 3.78 0.348 3.76 3.23 0.532 #

BCS, post partum

Period 1 319 3.51 0.368 # 294 3.1 0.931
Period 2 298 3.43 0.230 Rl 3.40 2.94 0.48]
Period 3 2.89 3.26 0.281 ** 3.27 2.90 0373 4
IBW, kg d* 568 3590 58.59 664 633 65.55
MBW, kg d*!
Period | 530 571 62.24 622 624 61.12
Period 2 318 569 63.13 621 611 59.79
Peried 3 520 576 64.91 623 613 63.08
Body weight change kg d'
Period 1 -1.11 -0.72 1.26 -0.47 -1.99 1.52 #
Period 2 -0.06 0.52 0.09 # 0.33 0.68 0.37
Period 3 (0.23 0.15 0.24 -0.12 -0.12 0.1¢
Al/conception 2.4 3.0 2.04 2.8 4.2 0.10

note: # P<0.10; ** P<0.01; *** P<(.001



80 PREPARTUM PROTEIN FEEDING OF HEIFERS AND COWS
Milk yield and milk composition

Heifers. Prepartum RSM feeding did not improve subsequent milk yield of TH,
in fact prepartum RSM deprived CH produced more milk (P<0.09 and P<0.02)
than the TH during Periods 2 and 3. There was no significant difference in milk
fat, lactose and milk casein concentration. Milk protein content was higher (P<0.04)
during Period 3 for the TH whereas milk NPN concentration increased (P<0.004
and P<0.09) during Periods 2 and 3. Prepartum RSM feeding significantly in-
creased (P<0.01 and P<0.09) the milk urea concentration during Periods 1 and 2.
The efficiency with which protein was utilized for milk protein production was
higher (P<0.01 and P<0.03) for CH during Periods 1 and 2. Also the efficiency
with which AAT was utilized for energy corrected milk production was higher
(P<0.06 and P<0.07) for CH than for TH during the same periods.

Multiparous cows. Though there was a positive response to preparum RSM
feeding in terms of milk yield (Figure 2), the difference was not statistically signi-
ficant. Also dietary treatments did not influence the efficiency with which AAT
and feed protein were utilized for milk and milk protein production.

Blood metabolites

Heifers. Prepartum dietary regime did not affect prepartum plasma concentra-
tion of NEFA, BHB insulin and glucagon (Figures 3, 4, 5 and 6) in heifers. Howe-
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Figure 2. Milk yield response of heifers and multiparous cows to prepartum RSM feeding
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Figure 3. Plasma NEFA concentration as affected by prepartum RSM feeding (the difference be-
tween dietary treatment was significant P<0.006 in heifers 4 weeks after calving)

TABLE 4
Effects of prepartum RSM feeding on feed (kg d') and nutrient intake of first calving heifers and
multiparous cows during different periods

: Period 1 Period 2 Period 3

Heifers

CH TH SE CH TH SE CH TH SE
Silage 5.3 6.4 1.38 6.5 7.6 1.60 7.4 8.3 1.44
Concentrate 9.0 9.2 0.31 9.8 9.9 0.39 10.0 9.9 0.12
Total DMI 14.3 15.6 1.64 16.3 175 1.53 17.4 18.3 1.33
ME, M1 d* 169.9 1853 19.03 192.5 2067 1727 2088 2150 173
CPpa 1930 2157 253 2236 2436 272 2381 2509 333
AAT, g d” 1427 1555 168 1616 1729 . 137 1719 1794 140
PVT, g dv 130 201 73.9 203 263 121 218 254 168
MP-Cows Period 1 Period 2 Period 3

CH TH SE CH TH SE CH TH SE
Silage 8.2 7.6 1.38 8.9 8.0 1:55 9.5 9.0 1.73
Concentrate 10.9 11.4 0.36 12.6 12.6 0.22 12.7 127 0.10
Total DMI 19.2 19.0 1.40 21 20.6 1.64 224 21.7 173
ME, MJ d* 226.1 < 225.0 16.81 2543 2436 21.12 260.0 255.6 21.3
CP. 4! 2554 2566 288 2855 2736 408 2893 2870 403
AAT, d"! 1887 1886 137 2125 ° 2041 © 174 2171 2140 172
PVT, d*! 187 191 147 182 165 204 161 175 199
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Figure 6. Plasma glucagon concentration

ver, the insulin concentration of TH tended to be higher than that of CH both
during pre- and postpartum periods. Postpartum plasma NEFA concentration of
CH was significantly higher (P<0.006) than that of TH during period 2. TH had
significantly higher (P<0.05 and P<0.01) plasma urea concentration during Peri-
ods 1 and 2 (Table 5).

Multiparous cows. Starting 1 week before calving and thereafter for 8 week post-
partum, plasma BHB concentration of TC was higher than that of CC (Figure 4). On
the other hand, the plasma NEFA concentration tended to increase for both CC and
TC starting 1 week before calving and reached peak at 1 week postpartum. That of
CC decreased sharply between week 1 and 4 postpartum whereas that of TC re-
mained higher (P<0.07) until week 4 and then dropped below the baseline value.

DISCUSSION

Results from studies with supplementary protein feeding effect on milk pro-
duction and composition varied depending on the source, digestibility and amino
acid composition of the protein as well as time of feeding (Julian et al., 1977,
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TABLE 5
Effects of prepartum RSM feeding on postpartum milk yield (kg d') and milk compositions (g k™) of
first calving heifers and multiparous cows during different periods

" Period 1 Period 2 Period 3

Heiters

TH SE  P< CH TH SE pP< CH TH SE P<
Milk 26.1 252 3.48 312 287 282 0609 320 292 228 *
ECM 203 278 3.77 317 305 3.37 32.5 305 2.54
Fat 46.2 454 3.27 413 441 4.08 41.7 428 472
Protein  40.] 38.3 3.39 323 332 1.42 31.3 328 139 =
NPN 0.083 0.086 0.01 0.065 0.074 0.01 #**+ 0.064 0.070 0.06 #
Murea 26.6 321 3.62 274 348 294 % 34.1 36.0 447
P urca 451 558 L1 % 5.24 643 094 ¥ 6.22 6.37 1.11

Period 1 Period 2 Period 3

MP- CC TC SE  P< CC TC SE pP< CC TC SE P<
Cows
Milk 373 390 335 418 426 4,22 41.8 41.7 3.22
ECM- 433 45.1 5.13 440 43506 4.24 43.1 436 3.96
Fat 525 51.0 6.76 452 472 4.09 44 .4 437 6.08
Protein 36,9  37.6 315 316 312 2.16 30.4 299 209
NPN 0.08 0.8 (.01 0.07 006 001 0.06 0.07 0.01
Murca 320 289 5.91 326 293 4.72 30.0 343 967
P urea 625 594 1.17 624 670 .19 7.29 7.23 1.63
P urea 625 594 117 624 670 1.19 7.29 7.23 163

note: P urea = Plasma urea (mmol ') and M urea= milk urea (mg 100 ml"); NPN (mgl07)
# P<0,10; * P<0.5; ** P<0.01; *** P<0.001

Chew ct al., 1984; Moorby et al,, 1996; Tesfa et al,, 1999). In the present study,
the observed higher voluntary silage DMI response of TH to prepartum RSM
supplement is in accordance with our earlier study (Tesfa et al., 1999), where
prepartum supplementary RSM teeding improved postpartum silage intake of
first calving hetfers. Similar observation was reported by Chew et al. {1984)
where prepartum supplementary non-protein nitrogen (urea) feeding with maize
silage and hay also increased heifers dry matter intake. The higher voluntary
feed intake of primiparous cows in this study could be speculated as improved
microbial activity in the rumen due to the effect of prepartum supplementary
protein feeding that facilitated the digestibility of gross energy (Oldham, 1980).
On the other hand restricting early lactation protein supplement to 75% of re-
commendation did not affect nutrient digestibility but reduced DMI (Sutter et
al., 1991) supporting the idea that protein supplement may have feed intake stimu-
lating effect without affecting nutrient digestion. In casc of our experimental
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heifers, higher silage intake may also account for the higher nutrient require-
ment of higher metabolic body weight since TH were heavier than the CH and
lost very little BCS postpartum.

The low response in milk yield of the TH to the prepartum RSM feeding
however is in disagreement with our previous findings (Tesfa et al., 1999), where
milk yield of heifers increased by 4 kg when the level of RSM was increased
from 0.3 to 1.5 kg d'. Owing to the higher feed intake, higher milk production
should have been expected to occur as a consequence of a better nutrient supply
to the mammary gland, similar to our previous observation. Or increased per-
formance should have been achieved through mobilization of body reserve, since
TH had higher initial body weight and BCS than CH. However, due to the con-
tinuously high concentration of plasma insulin of TH, the output of glucose from
the liver was probably inhibited, and apparently uptake and incorporation of
amino acids into muscle protein was increased thus promoted lipogenesis, which
can be noted from the weight and BCS difference of the two groups. Our obser-
vation refutes that of Garnsworthy and Jones (1987) report where they conclu-
ded that fat cows or over conditioned cows have lower feed intake and higher
mobilization of adipose tissue. This difference could be due to the age of the
animal and priority of nutrient utilization by heifers compared to multiparous
cows, Low response in milk yield to prepartum protein supplement may also
mean that prepartum dietary regimen had less subsequent effect on first calving
heifers in terms of milk production. Opposite to this report TH had higher DMI
and higher NEFA concentration indicating that BCS and feed intake may not
always correlate with NEFA concentration. Kunz and Blum (1985) also reported
that the correlation between energy balance and plasma NEFA does not always
exist.

In the present study, prepartum RSM deprived heifer’s utilized feed protein
more efficiently for milk protein production as well as AAT for energy corrected
milk (ECM) compared with RSM supplemented heifers, According to the Fin-
nish Feed Table (Tuori et al., 1995) the AAT requirement per kg ECM is 44 g,
but CH used less than 44 g of AAT kg' ECM (Table 6) though they were at a
negative energy and AAT balance during Periods | and 2. This may indicatc that
they had probably mobilized labial protein for milk production whereas the TH
excreted the extra protein from RSM supplement and grass silage as milk urea
(Table 6).

Urea-N production attributes to includes both absorbed amino acids and those
coming from protein catabolism and was assumed to be 35% of the urea-N pro-
duction in dairy cows during early lactation (Bruckental et al., 1980). In the
present study, though the milk urea concentration of both groups was within the
recommended range of Finnish Dairies, the higher level for TH clearly reflects
the abundance of rumen degradable nitrogen. The higher milk urea concentra-
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TABLE 6
Energy balance (ME MJ) and efficiency with which metabolizable energy (ME) and protein (CP and
AAT) were used for milk and milk protein production during 3 Periods of carly lactation

" Period | [*eriod 2 Period 3

Heifers
CH TN SE  P< cH Th SE P« CH TH SE P<

Energy
balance -34.6 0 -15.0  18.1 ok -23.6 -1 184 # 0 <147 08 209
AAT
balance -105 -28.7 666 ** -73.2 146 60.1 # -55.0  -2.62 652
Efficiency
K 0.82 070 G1ro* 0.74 0.66 009 # 069 0.63 0.09
ATT/ECM 42.0 45.1 246 % 436 456 2.01 # 443 459 2.13
MPP, 042 035 005 ** 0.35 0.30 Q.04 ** 033 030 0.04
Periods Period | Period 2 Period 3
Cows cC TC SE P< cC TC SE  P< cC TC SE P<
Energy
balance -56.5  -67.1 353 =321 =501 2398 =231 -289 254
AAT
balance -181.2 -2229 130 960 -159.0 901 -61.3 -86.0 847
Efficiency
K, G.85 0.89  0.16 0.73 081 010 0.7¢ 0.7 0.09
ATT/ECM 41.0 40.6 2.66 42.8 41.7 1.84 436 432 1.86
MPP 0.42 045 0.07 0.36 038 0.06 034 034 004

I
note: K| = (energy corrected mitk x 3.14)/ ME intake - 0.51 x BW *™] AAT / ECM = g AAT / kg ECM;
MPP = milk protein, g/ crude protein intake
*P<0.05, ** 0,01, # P <0.10

tion could be speculated as low hepatic gluconeogenesis (not measured) of ab-
sorbed amino acids to supply the required glucose by the mammary gland for
milk production, thus excess nitrogen was excreted as milk urea. Similarly, the
increase in milk NPN concentration is also a reflection of higher plasma urea
concentration.

Prepartum RSM supplement for multiparous cows had less significance in
terms of milk yield which is similar to previous reports (Van Saun, 1993; Wu,
1997; Putnam and Varga, 1998). It did not also improved milk composition as
well as the efficiency with which nutrient has been utilized for milk production
to indicate that prepartum nutrient allowance of (.51 MJ BW®" with exponen-
tial adjustment for foetal growth is sufficicnt to support the onset of lactation
when the initial body condition is above 3.10 (Table 3). CC had higher prepar-
tum BCS and NEFA concentration as prepartum BCS may influence prepartum
NEFA concentration (Reid et al., 1986). Despite an increase in NEFA concentra-
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tion, prepartum RSM deprived cows faster increased voluntary silage intake
{Figure 1) capacity after calving compared to prepartum protemn supplemented
counterparts. On the other hand, despite continuous lose of BCS and higher plas-
ma BHB concentration starting 1 week before calving, the test cows did not
show detectable case of ketosis or other metabolic disorders due to trcatment
differences.

CONCLUSIONS

Prepartum protein supplement did stimulate postpartum voluntary feed intake
in first calving heifers but not in multiparous cows. It did not stimulate milk pro-
duction in early lactation in both age groups. It however, increased plasma and
milk urea concentration in heifers. High plasma concentration of urea may affect
subsequent breeding parameters of cows as well as excess nitrogen excretion is
also an environmental risk. Our study concludes that the current Finnish Feed
Table (Tuori et al., 1996) nutrient requirement for gestation 1s enough to support
maternal protcin balance during gestation and the onset of Jactation.
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STRESZCZENIE

Whplyw poziomu bialka w dawkach skarmianych przed wycielaniem na wyniki laktacji jalowek
i kréw Ayrshire

U trzydziestu krow Ayrshire, 14 wielorédek (MP-krowy) i 16 jalowek (H), badano reakcje zwie-
rzat na podawanie przed wycieleniem paszy uzupetnionej $ruta rzepakowa (RSM). Podstawowa dawka
skiadata si¢ z owsa i jgczmienia (1:1 w s.m.) oraz przewigdnigtej kiszonki z traw. Tak jalowki jak i
krowy dobierano parami na podstawie oczekiwanego terminu wycielenia i dzielono na dwie grupy.
Jedna z nich: krowy (kontrolne, CC) i jatdwki kontrolne (CH) otrzymywaly po 3 kg dawki podstawo-
wej na dzien, bez dodatku paszy bialkowej. W dawkach dla drugiej grupy cz¢$é ziarna zastapiono
RSM, w ilosci 1,5 kg /dzien (krowy do$wiadczalne — TC i jalowki doswiadczalne — TH). Dawki
uzupetniano mieszankg mineralna: 250 g/dzien — jatowki i 300 g/dzien — krowy. Po wycieleniu wszyst-
kie krowy otrzymywaly taka sama mieszankg treSciwa, przeznaczong na okres laktacji, o nast¢puja-
cym skladzie: owies 1 jgczmien (64%), RSM (18%) i melasowane wyslodki buraczane (18%), oraz
przewigdnigta kiszonkg z traw. Przed i po wycieleniu pobierano proby krwi. Oznaczano pobranie
paszy, kondycjg zwierzat, zmiany m.c., wydajnosc i skfad mleka.

Dodatek RSM przed wycieleniem zwigkszyt u TH pobranie paszy, poprzez zwigkszenie pobrania
kiszonki. CH pobieraty mniej s.m. i tracily wigcej na wadze w okresie wezesnej laktacji, lecz produ-
kowaly wiecej (P<0,09 i P<0,02) mleka niz TH migdzy 23 a 41 dniem (Okres 2) i 42 a 60 dniem
(Okres 3) laktacji. Zawartos¢ biatka w mleku krow z tej samej grupy byta mniejsza (P<0,04) w
Okresie 3. Stgzenic mocznika w plazmie krwi 1 mleku bylo wyzsze u TH w pierwszym (4-22 dni) i
drugim okresie laktacji. Dodatek do dawek RSM przed wycieleniem nie miat istotnego wplywu na
pobranie paszy, wydajnos¢ i sklad mleka krow MP.



