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Effects of Different Dietary Energy and Protein Levels on Milk

Production in Saanen Dairy Goats in Mid Lactation
Joong Kook Park, Jong Duk Kim', Ji Ae Kim, Jung Suk Yoo, Gui Seck Bae? and
Chang-Hyun Kim

ABSTRACT

The study was conducted to investigate the effect of dietary energy and protein levels on milk
production in Saanen (Capra hircus) dairy goats fed the diets with the different ratio of forage and
concentrate. Four lactating goats in mid lactation (57.5+10.79 kg BW) were used in a 4 x4 Latin square
with 21-d periods. Animals were randomly allocated to one of the four groups; 10.59 MJ ME/kg and
11.90% CP (T1), 10.14MJ ME/kg and 12.73% CP (T2), 9.45MJ ME/kg and 15.19% CP(T3), 8.75 MJ
ME/kg and 16.60% CP DM (T4). Also ratio of forage to concentrate was 49 :51 (T1), 59:41(T2), 74:26
{T3) and 90:10(T4). Intakes of forage and concenirate were linearly increased (p<0.05) with their
increasing energy levels in the diets. No significant differences were found in total dry matter intake and
body weight between treatments. Milk yield in T3 was the highest among treatments (p<0.05). Relative to
other treatments, T4 significantly (p<0.05) decreased the content of milk fat. The yields of milk protein and
lactose in T1(61.29 and 70.95 g/d) and T3 (60.52 and 75.82 g/d) were significantly higher (p<0.05) than T2
(50.49 and 59.64 g/d) and T4(52.49 and 59.82 g/d). This study suggested that the minimum dietary level
of energy and protein was 9 MJ ME/kg and 15% CP in mid lactation Saanen dairy goats.

(Key words : Dairy goat, Energy, Protein, Forage to concentrate ratio, Milk production)
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Table 1. Chemical composition of ingredients in experimental diets

Chemical compositionl)

Ingredients DM CcP EE CF cA NDF  ADF
................................. % DM oot

Corn grain, ground 88.32 7.43 3.51 2.50 1.32 10.52 - 2.82
Soybean meal 91.31 40.40 9.48 5.89 5.68 10.22 5.81
Cottonseed hull 91.45 6.48 2.19 44.80 6.40 75.10 60.13
Sugar beet pulp 91.04 9.56 0.63 2042 4.41 44.92 25.30
Alfalfa hay 91.41 16.84 1.78 27.85 10.93 38.77 34.69
Timothy hay 93.33 6.04 1.56 36.68 5.45 64.25 42.44

VDM dry matter, EE; ether extract, CP; crude protein, CF; crude fiber, CA; crude ash, NDF; neutral detergent

fiber, ADF; acid detergent fiber.
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Table 2. Compaosition of diets consumed by dairy goats in the experiment

Tten Treatments
T1 T3 T3 T4
Ingredient composition =~ seeeseeeeeseesseeeinn 0 DM vvererorenmnsrnmesrnnns
Concentrate 514 413 26.1 9.9
Corn grain, ground 331 26.3 16.7 6.7
Soybean meal 12.1 9.8 6.3 24
Cottonseed hull 3.6 3.1 1.9 0.7
Sugar beet pulp 2.6 2.1 1.3 0.1
Forage 48.6 58.7 739 90.1
Alfalfa hay 10.3 26.5 63.2 89.5
Timothy hay 38.2 323 10.7 0.5
Chemical composition
Dry matter 91.08 91.51 91.07 91.20
Crude protein 11.90 12.73 15.19 16.60
Ether extract 3.19 291 2,50 2.08
Crude ash : 4.27 5.31 7.52 9.21
Neutral detergent fiber 35.20 35.76 3292 33.51
Acid detergent fiber 24.28 26.59 28.55 32.01
ME", Ml/kg 10.59 10.14 - 9.45 8.75

D ME: Metabolizable energy.
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BU¥E FF FE Y 2EulEd Hild o
2 FAFe] AR ATl vXe 9
< Table 39 Jepigick 7+ AT 2AlR

FEAEE AE 7IELE TIFE 1,010 €
1,120 %, T27v 1,230 9 890 g/, T3F+=

1,550 9 560 /%, T473= 1,800 Z 220 /L
T 2Ake A A 732, 1,003,
1,361 4 1,565 g/42 A8 5l ==}
AFFE viggen, FFAE AHF 2T
wlzbrlA 2 932, 754, 479 X 194g/l® TF
el wet JH o] SIS (p<0.05).

W2 AFAEC ste] gakgt g 220l

2 ARk AEAHF Wbt dFEYE
H], Goetsch 52001} AlpineE fAkg diA
o7 FpH|go] 80:20, 65:35 50:50 L]
35:652 Fogt Az AEAFHZFo] 27 1,950,
2,221, 2,170 2 2,100 /22 Fu|&o] 65:35
A4 AEAFF] 7P =tk ¥, Rapetti
(19979 Rief &Jshd u]H{-57] Saanen F
< dae® =FuEE 30:70(F30), 50:50
(F50) = 70:30 (F70)2-2 AAsle AEAAHF

‘Table 3. Feed intake, milk production and milk composition in dairy goats as influenced by
dietary energy and protein levels and ratio of forage and concentrate

Htem Treatments” SEM
Tl T2 T3 T4

DMI, g/d
Concentrate 932° 754° 479° 1940 85.5
Forage 7324 1,003° 1,361° 1,565 1005
Total 1,664 1,756 1,840 1,759 36.4

e e
Milk yield, g/d 1,589% 1,381° 1,746* 1,504° 73.020
Fat, % 3.84° 3.85° 4.03* 3.54° 0.176
Fat, g/d 64.02° 53.16° 69.74* 47.15° 3.452
Protein, % 3.68° 3.62° 3.47° 3.29° 0.076
Protein, g/d 61.29° 50.49" 60.52° 52.49° 2.850
Lactose, % 426° 427" 434 431® 0.071
Lactose, g/d 70.95% 59.’64" 75.82° 59.82° 3.734 -
MUN, mg/ml 22.58° 22.79° 20.53° 27.09* 1.193
Body weight, kg 59.63 58.72 62.10 61.57 0.119

D Treatments are the same as describes in Table 2.
DMI : dry matter intake, MUN : milk urea nitrogen.

ab,c

Means in the same row with different superscripts differ(p<0.05).
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