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ABSTRACT

The objective of this experiment was to determine the effects of fish meal supplementation on productive and reproduction
performance in repeat breeder Holstein cows. Two hundred and sixty-one multiparous Holstein cows with at least three
consecutive unsuccessful inseminations, without clinically detectable reproductive disorders, were randomly allocated to 1
of 3 dietary treatments. Dietary treatments were control, 2.5 or 5% fish meal, that replaced soybean meal. Cows were timed
inseminated following the Double-Ovsynch protocol. Milk yield was (38.49, 39.92, and 41.42 kg/d, for cows fed the
control, 2.5 and 5% FM diets respectively) of which the difference (P<0.01) between the control and 5% FM diets was
significant. Likewise, 4% FCM was higher for treatment 5% FM relative to control (P<0.05). Milk fat, protein and lactose
content (%) were not different among treatment (P>0.05) but milk protein yield was higher (P<0.05) for cows fed the 5%
FM than control and 2.5% FM diets was significant. Plasma and milk urea nitrogen concentrations decreased significantly
(P<0.05) affected fish meal by consumption. Plasma cholesterol concentration was higher for cows fed 5% FM compared to
the control diet (P<0.01). Plasma progesterone concentration at 16 d post artificial insemination was greater for treatment
5% FM relative to control treatment (P<0.05). Pregnancy at the first service and cumulative (1% and 2™ service) for cows fed
5% FM content higher than control diet (P<0.05). These results indicated that supplementation the diet with 5% fish meal
improved fertility and productive performance in repeat breeding cows.

Keyworlds: Dairy cows, fertility, fish meal, progesterone, repeat breeder.
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Table 1. Ingredient and chemical composition of the experimental diets' containing fish meal (FM)

Ingredient Dict

Control 2.5% FM 5% FM
Ingredient % of DM
Alfalfa hay 11.07 11.07 11.07
Corn silage 23.60 23.60 23.60
Wheat straw 2.62 2.62 2.62
Beet sugar pulp, dried 2.92 2.92 2.92
Barley grain, rolled 6.01 6.01 6.01
Corn grain, ground, dry 27.34 27.34 27.34
Cottonseed, whole with lint 2.40 2.40 2.40
Soybean meal, solvent 10.03 7.53 5.03
Fish meal - 2.50 5.00
Canola meal 4.51 4.51 4.51
Meat meal 3.98 3.98 3.98
Fat Powder 1.50 1.50 1.50
Urea 0.32 0.32 0.32
Magnesium oxide 0.21 0.21 0.21
Calcium Carbonate 0.86 0.86 0.86
Calcium phosphate-Di 0.23 0.23 0.23
Salt 0.46 0.46 0.46
Sodium bicarbonate 1.30 1.30 1.30
Bentonite 0.30 0.30 0.30
Methionine 0.05 0.05 0.05
Monensin 0.01 0.01 0.01
Vitamin & Mineral premix2 0.28 0.28 0.28
Chemical analysis, % of DM
ADF
NDF
NFC4
Ether extract
Ash
Ca
P
Mg
NEL, Mcal/kg
CP 17.40 17.50 17.60
RDP 10.80 10.50 10.20
RUP 6.60 7.00 7.40
NDF 30.70 30.10 29.50
ADF 17.20 17.00 16.70
NFC 39.90 39.6 39.20
EE 5.00 5.55 6.10
Ca 1.14 1.27 1.39
P 0.57 0.63 0.68
NE., Mcal/kg 1.57 1.59 1.61

2l ;05 10 shls Jlas (ool ;05 LYIO (sl)lo jlows d((sole jog (y9u) Sl : Jelis ‘s.ziLc)‘T sl les )
1. Experimental diets include: Control (Without fish meal), with 2.5% fish meal and with 5% fish meal
ol gome g amliyg JoSs Y
2,000,000 IU of vitamin A/kg, 550,000 IU of vitamin D/kg, and 3,750 IU of vitamin E/kg, 220 mg of Co/kg, 12 g of Cu/kg, 360 mg of I/kg, 23.5g of
Mn/kg, 100 mg of Se/kg, 8.4 g of Zn/kg.
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CP 47.40 52.50
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Figure 1. Effects of experimental diets containing fish meal (FM) on milk yield in dairy cows

Table 3. Dry matter intake, milk yield, milk composition and BCS change in cows fed diets containing fish meal (FM)

Item Diet SEM P value
control 2.5% FM 5% FM Diet Time Diet*Time

DMI (kg/d) 26.22 26.07 26.31 - - - -

Milk yield (kg/d) 38.49° 39.92% 41.42° 0.73 0.02 <0.01 0.69
4% FCM (kg/d) 33.55° 34.76™ 35.40° 0.60 0.09 0.45 0.96
3.5% FCM (kg/d) 35.78" 37.17® 38.48" 0.70 0.02 0.07 0.99
ECM (kg/d) 36.13° 37.53%® 39.34° 0.69 <0.01 <0.01 0.91
Milk fat % 3.14 3.16 3.11 0.06 0.88 <0.01 0.84
Milk fat (kg/d) 1.20 1.25 1.27 0.03 0.13 0.69 0.97
Milk protein% 3.01 3.00 3.07 0.04 0.48 0.01 0.22
Milk protein (kg/d) 1.16° 1.20° 1.28 0.02 <0.01 <0.01 0.32
Lactose % 461 4.59 4.65 0.03 0.24 <0.01 0.68
SCC, 103/mL 137.15 133.18 129.47 13.25 0.92 0.05 0.98
BCS change 0.30 0.28 0.19 0.05 0.09 - -

tle 135 00,0 B (gl)ls jlaud (ple H05 o yo VIO (6lyls jlass ((ple y05 (yg0) sl Jolis (stolesT sl jlas

Ao oo plid 1y ba sl (s lo e BB Jlas 2 0 b ga

Experimental diets include: Control (Without fish meal), with 2.5% fish meal and with 5% fish meal
a, b) Means within same row with different superscripts differ (P < 0.05).

4% FCM = [0.4 x milk (kg)] + [15 x milk fat (kg)]
FCM = (0.432 x kg milk) + (16.23 x kg fat)
ECM = (7.2 x kg protein) + (12.95 x kg fat) + (0.327 x kg milk)
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Table 4. Plasma glucose, Progesterone, plasma urea N (PUN), Cholesterol and Glucose in cows fed diets containing

fish meal (FM)
Diet %
ftems Control 25%EM_ s% M obM Palue
Progesterone at 7 day after artificial insemination (ng/ml) 2.79 3.16 3.21 0.23 0.34
Progesterone at 16 day after artificial insemination (ng/ml) 5.34° 6.55% 6.90° 0.53 0.10
PUN (mg/dl) 16.12° 14.99° 14.88° 0.35 0.03
Cholesterol (mg/dl) 239.83° 245.58™ 265.08° 8.87 0.01
Glucose (mg/dl) 58.20 54.20 56.50 3.34 0.49

Ble ;o5 10 s Jlas

cstlo 5351 Y1 (6l)ls jle o(oale y051 (y509) ol Jolis (iules] (sloles
a2 oo L 1) byl o Hlo gime WS o 12 0 b ga
Sl o laibiwl glas

Experimental diets include: Control (Without fish meal), with 2.5% fish meal and with 5% fish meal

a, b) Means within same row with different superscripts differ (P < 0.05).
*: Standard error of means
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Table 5. Reproductive performance of dairy cows fed diets containting fish meal

Diet
Items Control 2.5% FM 5% FM SEM’ P-
value
Total no, cows 87 86 88
Conception rate at 1st service (%) 25.29° 34.88" (30) 39.77* (35) 0.05 0.12
(22)
Odds ratio (95% CI) Reference 1.58 (0.82- - - 0.17
3.05)
Reference - 1.95(1.02-3.71) - 0.04
3333.3333333.2.15)
- Reference 1.23(0.66-2.28) - 0.50
Cumulative conception rate at 1st and 2nd 36.77° 48.84™ (42) 53.41* (47) 0.05 0.08
service (%) (32)
Odds ratio (95% CI) Reference 1.64 (0.89- - - 0.10
3.01)
Reference - 1.97 (1.07-3.60) - 0.03
- Reference 1.20 (0.66-2.17) - 0.55
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Experimental diets include: Control (Without fish meal), with 2.5% fish meal and with 5% fish meal

a, b) Means within same row with different superscripts differ (P < 0.05).
*: Standard error of means
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