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Effects of Concentrate Intake with Different Crude Protein Levels on Growth
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ABSTRACT
In Thailand, most of male dairy calves are not kept for beef production because their growth
performance is low. The aim of this study was to evaluate the effects of crude protein intake from
concentration and feed intake on growth performance and production cost of dairy steers. Thirty-two
crossbred Holstein-Friesian steers (>75 %) with initial body weight of 227.73+2.95 kg were divided into
4 groups (8 heads each) including: group 1) fed 16%CP concentrate at 1.3 %DM of BW, 2) fed 16%CP
concentrate at 1.1 %DM of BW, 3) fed 18%CP concentrate at 1.3 %DM of BW and 4) fed 18%CP
concentrate at 1.1 %DM of BW and all steers were fed ad libitum Napier grass silage as a roughage.
The feeding was lasted for 6 months. The results showed that weight gain and average daily gain of
dairy steers in group 1 and 3 were higher than group 2 and 4 (P<0.01). Production and feed cost of
group 1 and 3 was lower than group 2 and 4. The results indicated that dairy steer fed with 16%CP or
18%CP concentrate at 1.3%DM of BW with Nepier silage ad libitum provided a good performance and

low production cost.
Keywords: Protein level, concentrate intake, dairy steer, growth performance, production cost
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Table1 Feed ingredients and chemical compositions of concentrate diets and Napier grass silage (dry

matter basis)

Iltem Concentrate diet Napier grass silage
16 %CP 18 %CP

Ingredient composition
Molasses 8.0 8.0 -
Urea (46-0-0) 1.5 1.5 -
Cassava 30.0 30.0 -
Expeller pressed palm kernel meal 29.0 24.0 -
Soybean meal 10.0 18.0 -
Ground corn 20.0 17.0 -
Premix" 0.5 0.5 -
Sulfur 0.1 0.1 -
NaCl 0.5 0.5 -
Dicalcium phosphate P-18 1.0 1.0 -

Chemical composition (%DM)
Day matter 90.63 90.13 14.65
Organic matter 95.17 95.36 90.36
Crude protein 16.73 18.93 7.58
Crude fat 1.81 1.32 3.88
Crude fiber 7.43 6.70 40.07
Ash 4.83 4.64 9.64
Calcium 0.68 0.61 0.53
Phosphorus 0.56 0.33 0.18
NDF - - 71.3
ADF - - 50.04
NFE 58.82 57.53 -
Gross energy (GE) Mcal/kg 4.30 4.08 -

1’Agromix beefNo. 46: vitamin A = 2,160,000 IU, vitamin B3 = 100,000 U, vitamin E = 5,000 IlU, Mn =8.5¢g,Zn=6.4g,Cu=1.6

g, Mg =16 g, Co = 320 mg, | = 800 mg, Se = 32 mg.
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Table 2 Average daily gain (ADG) and feed intake of dairy steers fed two different intake of concentrate

diet contained two different crude protein levels (body weight 225-300 kg)

Group 1 Group 2 Group 3 Group 4 SEM
Item (16 %CP& (16 %CP & (18 %CP & (18 %CP & P-value
1.3 %BW) 1.1 %BW) 1.3 %BW) 1.1 %BW)
Initial weight (kg) 228.50 229.50 229.56 223.37 3.65 0.97
Final weight (kg) 290.37 278.75 295.25 272.50 4.32 0.61
Weight gain (kg) 61.87° 49.25° 65.68° 49.12° 2.68 0.01
Roughage intake (kgDM/d) 5.29 5.47 5.53 5.18 0.32 0.52
Concentrate intake (kgDM/d) 3.51 2.91 3.52 2.83 0.14 0.10
Total feed intake (kgDM/d) 8.80 8.39 9.05 8.02 0.34 0.28
ADG (kg/d) 1.042 0.83° 1.112 0.83° 0.12 0.01
FCR 8.41 10.50 8.13 9.83 0.87 0.14
Roughage intake (%BW) 2.05 217 212 2.13 0.16 0.78
Concentrate intake (%BW) 1.352 1.14° 1.342 1.15° 0.11 0.01
Total feed intake (%BW) 3.41 3.32 3.46 3.28 0.15 0.59
Protein intake (g/d) 988.2 901.5 1085.5 928.4 86.82 0.15
Calcium intake (g/d) 51.9 48.8 50.8 447 5.48 0.21
Phosphorus intake (g/d) 29.2 26.1 21.6 18.7 4.23 0.13

2P Means in the same row without a common letter in their superscripts differ (P < 0.05)

D

v v
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Table 3 Average daily gain (ADG) and feed intake of dairy steers fed two different intake of concentrate

diet contained two different crude protein levels (body weight 300-350 kg)

Group 1 Group 2 Group 3 Group 4 SEM
ltem (16 %CP& (16 %CP & (18 %CP & (18 %CP & P-value
1.3 %BW ) 1.1 %BW) 1.3 %BW) 1.1 %BW)
Initial weight (kg) 290.37 278.75 295.25 272.50 4.32 0.61
Final weight (kg) 355.00 339.87 357.12 325.87 1042  0.56
Weight gain (kg) 64.62 61.12 61.87 53.37 3.21 0.16
Roughage intake (kgDM/d) 4.64 4.93 4.72 4.54 0.38 0.36
Concentrate intake (kgDM/d) 4.30° 3.40° 4.40° 3.31° 0.18 0.02
Total feed intake (kgDM/d) 8.94 8.29 9.12 7.86 0.26 0.14
ADG (kg/d) 1.05 1.00 1.01 0.87 0.18 0.16
FCR 8.48 8.29 9.06 8.96 0.86 0.40
Roughage intake (%BW) 1.44 1.59 1.45 1.52 0.11 0.10
Concentrate intake (%BW) 1.33° 1.10° 1.35° 1.11° 0.05 0.01
Total feed intake (%BW) 2.77 2.69 2.80 2.62 0.10 0.30
Protein intake (g/d) 1,071.1 9425 1,190.7 970.7 98.15  0.09
Calcium intake (g/d) 53.8 49.2 51.9 44.3 4.56 0.24
Phosphorus intake (g/d) 324 27.9 23.0 19.1 4.35 0.1

2.® Means in the same row without a common letter in their superscripts differ (P < 0.05)
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Table 4 Average daily gain (ADG) and feed intake of dairy steers fed two different intake of

concentrate diet contained two different crude protein levels (body weight 350-400 kg)

Group 1 Group 2 Group 3 Group 4 SEM
ltem (16 %CP& (16 %CP & (18 %CP & (18 %CP & P-value
13 %BW) 1.1 %BW) 1.3 %BW) 1.1 %BW)
Initial weight (kg) 355.00 339.87 357.12 32587 1042 0.56
Final weight (kg) 416.37 389.87 428.25 37537 1652  0.13
Weight gain (kg) 61.37° 50.00° 71.12° 49.50° 432  0.01
Roughage intake (kgDM/d) 6.35 6.49 6.40 6.30 0.13  0.81
Concentrate intake (kgDM/d) 5.06° 4.03° 5.07° 3.84° 0.09  0.01
Total feed intake (kgDM/d) 11.41° 10.53° 11.48° 10.15" 012  0.01
ADG (kg/d) 1.00° 0.81° 1.16° 0.81° 0.08  0.01
FCR 11.48 12.98 10.03 12.73 098  0.09
Roughage intake (%BW) 1.65 1.78 1.63 1.80 0.12 0.29
Concentrate intake (%BW) 1.31° 1.10° 1.29° 1.10° 0.07  0.01
Total feed intake (%BW) 2.96 2.88 2.92 2.89 009  0.28
Protein intake (g/d) 1,327.9 1,166.2 1,444 .9 1,2045 12831  0.07
Calcium intake (g/d) 68.1 61.8 64.8 56.8 523  0.12
Phosphorus intake (g/d) 39.8 34.3 28.3 24.0 486  0.09

2 Means in the same row without a common letter in their superscripts differ (P < 0.05)
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Table 5 Average daily gain (ADG) and feed intake of dairy steers fed two different intake of

concentrate diet contained two different crude protein levels (body weight 225 — 400 kg)

Group 1 Group 2 Group 3 Group 4 SEM
ltem (16 %CP& (16 %CP & (18 %CP & (18 %CP & P-value
1.3 %BW ) 1.1 %BW) 1.3 %BW) 1.1 %BW)
Initial weight (kg) 228.50 229.50 229.56 223.37 16.52 0.97
Final weight (kg) 416.37 389.87 428.25 375.37 12.38 0.13
Weight gain (kg) 187.87° 160.37° 198.69° 152.00° 9.26 0.01
Roughage intake (kgDM/d) 5.43 5.63 5.55 5.34 0.24 0.51
Concentrate intake (kgDM/d) 4.29° 3.43° 4.32° 3.33° 0.13 0.02
Total feed intake (kgDM/d) 9.72 9.07 9.88 8.68 0.14 0.12
ADG (kg/d) 1.03° 0.88° 1.09° 0.85° 0.07 0.01
FCR 9.46 10.59 9.07 10.51 0.81 0.06
Roughage intake (%BW) 1.69 1.83 1.70 1.82 0.14 0.23
Concentrate intake (%BW) 1.33° 1.11° 1.32° 1.11° 0.05 0.01
Total feed intake (%BW) 3.02 2.94 3.02 2.94 0.12 0.73
Protein intake (g/d) 1,174.10  1,037.70  1,286.70  1,070.80 11522  0.38
Calcium intake (g/d) 57.93 53.27 55.83 48.60 4.68 0.24
Phosphorus intake (g/d) 34.15 31.46 32.10 28.13 3.12 0.32

2P Means in the same row without a common letter in their superscripts differ (P< 0.05)
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Table 6 Production costs of dairy steers fed two different intake of concentrate diet contained two

different crude protein levels (body weight 225-400 kg)

Group 1 Group 2 Group 3 Group 4
tem (16 %CP& (16 %CP & (18 %CP & (18 %CP &
(Baht/head)

1.3 %BW ) 1.1 %BW) 1.3 %BW) 1.1 %BW)
Calf price 20,565.00 20,655.00 20,660.40 20,103.30
Total feed cost 18,836.34 17,517.30 19,940.97 17,368.71
Concentrate cost 8,560.55 6,854.88 9,433.87 7,249.93
Roughage cost 10,275.79 10,662.42 10,507.10 10,118.78
Variable cost 3,451.67 3,415.53 3,488.45 3,390.03
Fixed costs 495.90 495.90 495.90 495.90
Total cost 43,348.91 42,083.73 44,585.72 41,357.94
Feed cost per kilogram of gain 100.26 109.23 100.36 114.27
Production cost per kilogram of gain 121.27 133.62 120.42 139.83
Feed : production cost ratio 82.67 81.75 83.35 81.72

GRS

L]
mnﬁmiﬂumwm‘?@laulmwﬂm*éuﬁw
1M 1ITHIUIA® 16 w30 18 tUastFud 1w
USuow 1.3ﬁIan§'aJ5'@1qLLﬁa@iaﬂmﬁn@ﬁ 100
a o o a v o d4 a X o
Alantu ¥ lnlad i nnna MmN VI nLaza 030

naasydulamdsdeiuginiinislionnitu
USunm 1.1 ﬁIan*ﬁ"ua”@qLLﬁa@iaﬁﬁ%ﬁfﬂ@”U 100
Alaniu wazwudrlavuiwagn ldiuoiwistu

1156w 16 w30 18 1Wasidoud USum 1.3

ﬁ‘[anﬁ"wi’mquﬁwiaﬁwﬁﬂ@h 100 Alansy 4
ﬁunumswﬁmLLazéTunummmi@iamﬂﬁu
insnaanitanlansudninled leésueristu
TudlSuo 1.1 ﬁIan%’wa”quLﬁd@iaﬁmﬁfﬂﬁa 100
Alansu @Tﬁfﬂﬂuwmeﬂui:mﬂﬂémm:ﬁﬂﬁ
TFamsTunf1Us6n 16 1asidud wazlw
211wy Su o 1.3 ﬁIan%’m"'@qLLﬁa@ia

#1Miknas 100 Alaniu AWNUNIT ARG L



A & A A o o o o
?75@757]7’){/7?/7@@5“6)5“’)57Z%Zﬂil NARINYINILN A TATTG T 777’] 6 BUUN 3 2560 11

Hesninfuasraduiineliladaussaniwms WNTUH AIFATAIUNTE LASNEANR FNNAE.

v a

wﬁwﬁﬁuaz@mnumswamﬁ’l 2553, WaUDITEAUNaINwNLTUT amit

.. & ¥ .
o lddagunmanlulaiiadudasing.
naanIINlszne ,
o 5 WAKIN©AT 38: 24-29.
nwitnildsumasiuayuindszanm

NAUNIUNBINUARUARUNIITIY (7N7.) Al53%t ANTINan.2555. Armauazlanalunis
thainsas muldgalasinisy “nsvpislana M IBNNTIAKY. UAUNHAT(@IL
pinatalalneg” uazgudinoin1Idugaie Wiet) 2: 26-32.

INFATUATAIRIT URIINVIBULNBATAIRAS . .
. . §302 B2 WBA.2551.98823N8uAe
maldlasanis “saasumiaslwaaufinsuas L
. _ e walwladfrnweuadunssiu
WA WINRIINEIRBTTHUARITIA F15N9% .
. NIZNZIWH. MATTIFAILN AU
ATANTTUNINTOANANLA" i
i AT TIUNILEL

LONEI391989 NAINPIRLNBATANENT, UATLTY.

NANRIIFULNALRZTDUARDA.2559. ®IUTDNA - . .
A L i g8 ALNUUY. 2555. Iﬂumwm: ANy

WRZRDAIIWINIAUNLRZLNHATNIHLRE “ . o &
v Lﬂuvl,ﬂ"l,@”lumsmmwa@LuaiﬂqmmW.

Uszdnl 2559. nausTERBINALAZTOUA o ¢
s o 'J’]iﬁ’]iﬂglﬁﬂ'JLﬂHﬂiSQUSS): 32-40.

80@ audansswing nsudegad,
NINN. AOAC. 1980. Official Methods of Analysis. 13"

o e . . 5 ed. The Association of Official
AT NMYIBNAINIF.2549. MIIANSHILA _ _ , o

. o ¢ 4 . U . Analytical Chemists, Arlington, Virginia.
BN FTIUNNIANNRANINYIRULINBATANRAT,

NN, AOAC. 2012. Official Methods of Analysis. 19"

- 4 o ed. The Association of Official

QIHATT WUDN. 2558, HAVBINTIATHIA _ _ , o

" & . » Analytical Chemists, Arlington, Virginia.
maammﬂmsmamymmﬂsgﬂmuw

lauazmsltuanaasldanmsndany Chester-Jones, H. and A. DiCostanzo. 2012.
fmasaiuunsslusanluamisde Dairy beef management: Holstein
FUITNMWMINRAUIT M IRUN UV feeding programs. University of
anlauuuazlagnmaun. Inmfinus Monnesota, Minneapolis, MN.

U inenenaasunIumdia.

- . . Kirkland, R.M. and D.C. Patterson. 2006. The

URNMINYIVYULINBAIFTITAT, NIILNNY
! effect of quality of grass and maize

= A ;:' [ % % . .
NIWT LIBIWIN ATTY AUNANVIT NNTNITDH silage on the intake and performance
aqaﬁu WRZLNDY ATIDANGY. 2546. N3 of beef cattle. Livest. Sci. 100: 179-
Lﬂ‘%ﬁuLﬁﬂumsyuiﬂuﬂmﬁmmz 188.

nyziladan. v 363-371.1u: N3
McDonald, P., R.A. Edwards, J.F.D.

U3 uNn193 N1V 09
! Greenhalgh and C.A. Morgan. 2002.

VWINLIRBLINHAIFRAT A3IN 41. . o _
Animal Nutrition. 6 'ed. Prentice Hall,

N%??ﬂﬂ?ﬂyﬂLﬂH@liﬂqﬂ@{ NIILNNY.
! Opper Saddle River, NI. 693 p.


http://alist-demo.psu.ac.th/SearchPortal.aspx?word=%e0%b8%88%e0%b8%b5%e0%b8%a3%e0%b8%b0%e0%b8%8a%e0%b8%b1%e0%b8%a2+%e0%b8%81%e0%b8%b2%e0%b8%8d%e0%b8%88%e0%b8%99%e0%b8%9e%e0%b8%a4%e0%b8%92%e0%b8%b4%e0%b8%9e%e0%b8%87%e0%b8%a8%e0%b9%8c&type=au:

A & A A o o o o
?75@757]7’){/7?/7@@5#5)5“’)57Z%Zﬂil NARINYINILN A TATTG T 777’] 6 BUUN 3 2560 12

National Research Council (NRC). 2001.

Nutrient Requirement of Dairy Cattle.
National Academy of Science,

Washington, D.C.

Nishida, T., T. Suzuki, M. Odai, T. Kawashima,

I. Phaophaisal, W. Sumamal, P.
Pholsen, R. Narmsilee, S. Indramanee
and S. Oshio. 2005. Studies on energy
metabolism of cattle in Thailand. pp.
376-381. In: Proceedings Integrating
Livestock-Crop Systems to Meet the
Challenges of Globalization
(AHAT/BSAS International
Conference), Vol. 1, KhonKaen,

Thailand.

Shinoda, M., T. Kawashima, P. Pholsen and T.

Chuenpreecha. 2005. Quality and

nutritive value of Napier grass silage at

Received 13 December 2016
Accepted 29 December 2017

different growth stages and chopped or
unchopped in northeast Thailand.
(Online).Available:
http://www.fao.org/docrep/005/X8486E/
x8486e0z.htm (October 15, 2016).

Titgemeyer, E.C., J.S. Drouillard, R H.

Greenwood, J.W. Ringler, D.J. Bindel,
R.D. Hunter and T. Nutsch. 2004.
Effect of forage quality on digestion
and performance responses of cattle to
supplementation with cooked molasses
blocks. J. Anim. Sci. 82: 487—494.

Van Soest, P.J., J.B. Robertson and B.A.

Lewis. 1991. Methods for dietary fiber,
neutral detergent fiber and nonstarch
polysaccharides in relation to animal
nutrition. J. Dairy Sci. 74: 3583-3597.


http://www.fao.org/docrep/005/X8486E/x8486e0z.htm
http://www.fao.org/docrep/005/X8486E/x8486e0z.htm

