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Thesis Effect of Protein Levels in Concentrate on Intake, Nutrient Utilization

and Growth Performance of Post Weaning Male Goats
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Major Program Animal Science
Academic Year 2016

ABSTRACT

Two experiments were conducted to determine the effect of protein levels in
concentrate on intake, nufrient utilization and growth performance of post weaning 50% Thai
Native x Anglo-Nubian male goat.

Experiment 1: Effect of protein levels in concentrate on intake and growth
performance of post weaning male goat were studied. Twenty 50% Thai Native x Anglo-Nubian
male goats with average body weight (BW) of 14.11 + 0.72 kg, were allocated into 4 treatments
under a Completely Randomized Design (CRD) for 90 days study period. Treatment diets
consisted of roughage (fresh plicatulum grass) only and roughage supplemented with concentrate
at 2% of BW as dry matter (DM) basis. The crude protein (CP) levels in concentrate were 14, 16
and 18% of DM, respectively. Feed intake of goats fed roughage and supplemented with
concentrate was significantly higher than feed intake of goat fed roughage only (P<0.05). Feed
intake of goat fed roughage supplemented with concentrate 14% CP (3.68 % BW or 72.75
gDMfkgBWMS) was significantly higher than feed intake of goat fed roughage supplemented with
concentrate 16% CP (3.04 % BW or 61.76 gDM/kgBW"") and 18% CP (3.19 % BW or 64.47
gDM/kgBWMS), respectively (P<0.05). Body weight gain, average daily gain and feed conversion
ratio were similar for goat fed roughage supplemented with concentrate containing 14, 16 and
18% CP and were higher than those of goat fed roughage only (P<0.05). Average blood uvrea
nitrogen and glucose concentration of goat fed roughage supplemented with concentrate
containing 14, 16 and 18% CP were similar (P>0.05) and were higher than those of goat fed
roughage only. In addition, goat fed roughage supplemented with concentrate containing 14, 16
and 18% CP tenden to have higher heart grith increasing at the end of experiment than goat fed

roughage only {P<0.05).
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Experiment 2: Effect of protein levels in concentrate on nutrient digestibility
coefficient and nitrogen balance of male goat were studied. Four 50% Thai Native x Anglo —
Nubian male goat, with average BW of 22 & 1 kg, were allocated into 4 treatments under a
4x4 Latin Square Design for 84 days study. Treatment diets consisted of roughage only and
roughage supplemented with concentrate at 2 % BW as DM basis. The CP levels in concentrate
were 14, 16 and 18% DM, respectively. There was no effect of CP levels in concentrate on the
amount of roughage and total feed intake, including digestibility coefficient of DM, OM, CP and
TDN (P>0.05). Total feed intake and digestibility coefficient of DM, OM and CP of goat fed
roughage with concentrate supplementation were, however, significantly greater than those of
goat fed roughage only (P<0.05). Nitrogen balance and average blood urea nitrogen concentration
of goat fed roughage supplemented with concentrate containing 14, 16 and 18% CP were higher
(P<0.05) than those of goat fed roughage only.

Therefore, concentrate supplementation results in increasing feed intake, nutrient
utilization and growth performance of post weaning male goat fed with fresh plicatulum grass.
The optimal CP level in concentrate for 50% Thai native x Anglo — Nubian male growing goat is

approximately 14% DM,

Keywords: Protein levels, concentrate, intake, nutrient utilization, post weaning goat
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TRT 3 889.1833 2963944 11.49%*
ERROR 11 283.7500 25,7955

TOTAL 14 1172.9333

CV =17.6634%
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SOURCE DF 38 MS F
MODEL 3 971.16667 323.7222 13.38%*
TRT 3 971.16667 323.7222 13.38%*
ERROR 1 266.16667 24,1969

TOTAL 14 1237.3333

CV="173055%
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SOURCE DF 58 MS F
MODEL 3 929.5458 309.8486 12.54%*
TRT 3 929.5458 309.8486 12.54%**
ERROR 11 271.8541 24.7140

TOTAL i4 1201.4000

CV =7.4420%
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SOURCE DF sS MS F
MODEL 3 146.8166 48.9388 4.45%
TRT 3 146.8166 48,9388 4.45
ERROR 11 120.9166 10.9924
TOTAL 14 267.7330

CV = 5.8030%
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SOURCE DF SS MS F
MODEL 3 158.4333 52.8111 3.62%
TRT 3 158.4333 52.8111 3.62*
ERROR 11 160.5000 14,5909
TOTAL 14 318.9333

CV =6.1345%
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SOURCE DF SS MS F
MODEL 3 2.3116 0.7722 0.63"
TRT 3 2.3116 0.7722 0.63"
ERROR 11 13.4166 1.2196

TOTAL 14 15.7333

CV=121.5142%
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SOURCE DF SS MS F
MODEL 3 38.2666 12.7555 0.65"
TRT 3 38.2666 12,7555 0.65"
ERROR 11 214.6600 19.5152
TOTAL 14 252.9330

CV =8.7074%
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SOURCE DF s$ MS F
MODEL 3 414333 13.8111 0.76"
TRT 3 41.4333 13.8111 0.76"
ERROR 1 120.9166 10.9924

TOTAL 14 267.7330

CV =5.8030%
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SOURCE DF SS MS F
MODEL 3 2.2333 0.7444 0.38"
TRT 3 22333 0.7444 0.38"
ERROR 11 21.5000 1.9545

TOTAL 14 23.7333

CV =49827%
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SOURCE DF SS MS F
MODEL 3 45.7330 15,2444 311"
TRT. 3 45,7330 15.2444 3.11"
ERROR 11 54.0000 4.9090

TOTAL 14 99.7330

CV =136.1564%
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SOURCE DF SS MS F
MODEL 3 52.1000 17.3667 3.21"
TRT 3 52.1000 15.2444 321"
ERROR 11 ~59.5000 5.4090

TOTAL 14 111.6000

CV =4.7854%
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SOURCE DF SS MS I3
MODEL 3 5.2333 1.7444 1.54"
TRT 3 5.2333 1.7444 1.54"
ERROR i1 12.5000 1.1363

TOTAL 14 17.7333

CV =25.7904%
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SOURCE DF S8 MS F

MODEL 9 300526.1224 33391.7914 3.46"
GOAT 3 72761.9156 24253971 251"
PERIOD 3 13334.0755 4444 6918 0.46"
TRT 3 214430.1313 71476.7104 7.14

ERRCR 6 57890.7877 9648.4646

TOTAL 15 3584169102

CV=147301%
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SOURCE DF SS MS F

MODEL 9 5.2862 0.5873 3.66"
GOAT 3 1.1198 0.3732 232"
PERIOD 3 1.0389 0.3463 2.16"
TRT 3 31274 1.0424 6.49*

ERROR 0 0.9636 0.1606

TOTAL 15 6.2499

CV=159515%
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SOURCE DF SS MS F

MODEL 9 2540.2978 282.2553 3.57"
GOAT 3 564.2987 188.0995 2.38"
PERIOD 3 377.0858 125.6952 1.59"
TRT 3 1598.9132 532.9710 6.75

ERROR 6 474.0595 79.0099

TOTAL 15 3014.3574

CV =155952%
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SOURCE DF SS

MS F
MODEL 9 837844.7825 93093.8650 135.66**
GOAT 3 3113.3426 1037.7809 1.51%
PERIOD 3 20145.5325 6715.1775 9.79*
TRT 3 814585.9101 271528.6367 395.69**
ERROR 6 4117.3050 686.2175
TOTAL ’ 15 841962.0903

CV =6.7094 %
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SOURCE DF SS MS F
MODEL 9 11.3371 1.2596 4122.49%*
GOAT 3 0.0033 0.0011 3.69"
PERIOD 3 0.0085 0.0028 9,28*
TRT 3 11.3252 3.7750 12354.5%*
ERROR 6 0.0018 0.0003

TOTAL 15 11.3389

CV =1.2001 %
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SOURCE DF SS MS F
MODEL 9 5882.8362 653.6484 1251.09%*
GOAT 3 47913 1.5971 3.06"
PERIOD 3 19.8420 6.6140 12.66*
TRT 3 5858.2028 1952.7342 3737.55%*
ERROR 6 3.1347 0.5224

TOTAL 15 5885.9710

CVv=21821%
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SCURCE DF SS MS F

MODEL 9 284058.2155 31562.0239 2.57"
GOAT 3 63739.2512 21246.4171 1.73"
PERIOD 3 14608.0767 4869.3589 0.40"
TRT 3 205710.8876 68570.2959 5.57*

ERROR 6 73801.6069 12300.2678

TOTAL 15 357859.8224

CV =10.4899 %
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SOURCE DF SS MS F

MODEL 9 4.9656 0.5517 3.20"
GOAT 3 1.0846 0.3615 2.09”
PERIOD 3 0.9208 0.3069 1.78"
TRT 3 2.9600 09866 5.72%

ERROR 6 1.0358 0.1726

TOTAL 15 6.0015

CV =10.4690 %
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SOURCE DF SS MS F

MODEL 9 2294.9952 254.9994 201"
GOAT 3 532.5612 177.5204 2.03"
PERIOD 3 251.7063 83.9021 0.96"
TRT 3 1510.7277 503.5759 5.75%

ERROR 6 525.5724 87.5954

TOTAL 15 2820.5676

CV = 10.3853 %
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SOURCE DF SS MS F
MODEL 9 266329.4116 29592.1568 2.83"
GOAT 3 53902.8394 17967.6131 1.72"
PERIOD 3 12930.5943 4310.1981 0.41"
TRT 3 199495.9780 66498.6593 6.36%
ERROR 6 62761.7639 10460.2940

TOTAL 15 329091.1755

CV =10.4007%
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SOURCE DF S MS F
MODEL 9 2121.7427 235.7490 317"
GOAT 3 450.7309 150.2436 2.02"%
PERIOD 3 210.9299 70.3099 0.95"
TRT 3 1460.0818 486.6939 6.55*
ERROR 6 446.0343 74,3390

TOTAL 15 2567.7770

CV =10.2870 %
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SOURCE DF S MS F

MODEL 9 15762.1829 1751.3536 23.52%
GOAT 3 193.9717 64.6572 8.87"
PERIOD 3 411.8159 137.2719 1.84"
TRT 3 15156.3953 5052.1317 67.86%*

ERROR 6 446.7252 74.4542

TOTAL 15 16208.9082

CV =83794 %
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SOURCE DF sS MS F

MODEL 9 112.1089 12.4565 33.47*
GOAT 3 1.6470 0.5490 148"
PERIOD 3 0.4411 0.1470 0.40"
TRT 3 110.0297 36.6735 08,54**

ERROR 6 22331 0.3721

TOTAL 15 114.3420

CV =3.5359%
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SOURCE DF SS MS F

MODEL 9 67225.4251 7469.4917 1.13"
GOAT 3 42990.0905 14330.0301 217"
PERIOD 3 5810.7796 1936.9265 0.29™
TRT 3 18424.5549 6141.5183 0.93"

ERROR 6 39663.7768 6610.6295

TOTAL 15 106889.2019

CV=126713%
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SOURCE DF SS MS F

MODEL 9 724.4484 80.4942 1.55°
GOAT 3 347.4220 115.8073 2.24"
PERIOD 3 206.7298 68.9099 1.33"
TRT 3 170.2965 56.7655 1.10%

ERROR 6 310.6021 51.7670

TOTAL 15 1035.0505

CV=13.1415%
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SOURCE DF SS MS F

MODEL 9 24117.1447 2679.6827 1.10"
GOAT 3 16289.9629 5429.9876 2.23"
PERIOD 3 2148.3243 716.1081 0.29™
TRT 3 5678.8573 1892.9524 0.78"

ERROR 6 14603.8623 2433.9770

TOTAL 15 38721.0070

CV = 127727 %
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SOURCE DF SS MS I
MODEL 9 252.9596 28.1066 147"
GOAT 3 129.0451 43,0150 2.24"
PERIOD 3 76.1832 25.3944 1.32%
TRT 3 47.7312 15.9104 0.83"
ERROR 6 115.0375 19.1729
TOTAL 15 367.9971

CV =13.2807 %
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SOURCE DF SS MS F

MODEL 9 1112.3847 123.5983 4.98*
GOAT 3 141.2369 47.0789 1.90"
PERIOD 3 93.7202 31.2400 1.26"
TRT 3 877.4275 292.4758 11.79*

ERROR 6 148.8898 24.8149

TOTAL 15 1261.2745

CV =7.2002 %
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SOURCE DF SS MS F

MODEL 9 1003.2975 111.4775 4.68%
GOAT 3 140.0270 46.6756 1.96"
PERIOD 3 77.9626 25.9875 1.09"
TRT 3 785.3078 261.7692 10.99*

ERROR 6 142.9542 23.8257

TOTAL 15 1146.2517

CV =6.8652%
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SOURCE DF SS ‘ MS T

MODEL 9 1149.8093 127.7565 3.96"
GOAT 3 99.4244 33,1414 1.03"
PERIOD 3 167.2693 55.7564 1.73%
TRT 3 883.1154 2943718 9.13*

ERROR 6 193.3670 32.2278

TOTAL 15 1343.1763

CV=28.5047%
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SOURCE DF SS MS F

MODEL 9 546.8221 60.7580 1.99"
GOAT 3 239.9804 79.9934 2617
PERIOD 3 90.1292 30.0430 0.98"
TRT 3 216.7124 72.2374 236"

ERROR 6 183.5461 30.5910

TOTAL 15 730.3682

CV =17.9992 %
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SOURCE DF S8 MS F

MODEL 9 749.3557 83.2617 1.437
GOAT 3 474.2349 158.0783 272"
PERIOD 3 192.4102 64.1367 1.10™
TRT 3 82.7105 27.5701 0.47"

ERROR 6 348.3730 58.0621

TOTAL 15 1097.7288

CV=13.0399 %



&9

c.'i = rd [ -~ 9/ T
AMSIMANUIND 47 RamTaungzranuulTlsuvesszau Tdsduswluomisauae
o 9 ¢ d o A A
Tnrugsndoenld (esidud) veaunzannauiuiiodny - ueslna

yidle et

SOURCE DF SS MS F

MODEL 9 1370.8810 152.3201 1.45"
GOAT 3 603.8190 201.2730 1.91"
PERIOD 3 203.9985 67.9995 0.65"
TRT 3 563.0634 187.6878 1.78"

ERROR 6 631.2337 105.2056

TOTAL 15 2002.1147

CV =15.0993 %
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SOURCE DF SS MS F

MODEL 9 514925.3770 57213.9300 1.87°
GOAT 3 168085.4771 56028.4924 1.83"
PERIOD 3 64334.4565 21444.8188 0.70"
TRT 3 282505.4441 94168.4814 3.80"

ERROR 6 183250.4205 30541.7368

TOTAL 15 698175.7983

CV =23.8239%
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SOURCE DF $S MS F

MODEL 9 413083.0073 45898.1119 4.03"
GOAT 3 70239.1858 23413.0619 2.06"
PERIOD 3 30179.5025 10059.8342 0.88"
TRT 3 312664.3190 104221.4397 9.15%

ERROR 6 68330.1908 11388.3651

TOTAL 15 481413.1981
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SOURCE DF S8 MS F

MODEL 9 2974.1995 330.4606 3.97*
GOAT 3 564.5232 188.1744 2.26"
PERIOD 3 135.3711 45,1237 0.54"
TRT 3 2274.3052 758.1017 9.11%*

ERROR 6 499.1728 83.1954

TOTAL 15 3473.3720

CV=15.0904 %
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SOURCE DF SS MS F

MODEL 9 11639.4193 1293.2688 12.64%
GOAT 3 340.1444 113.3814 1.11"
PERIOD 3 792.7287 264.2429 2.58"
TRT 3 10506.5461 3502.1820 34.24%

ERROR 6 613.7596 102.2932

TOTAL 15 12253.1790

CV=14,1905 %
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Iﬂﬁﬂﬁi']ﬂﬂﬂﬂﬂulﬂﬂblﬂ‘i‘kj (ﬂ‘iﬂ\lﬂ'ﬂﬂiﬁﬂ‘i‘l}u’muﬂmt%%ﬂﬂﬁﬂﬂﬂ@ﬂ

P A < 3/
Ao Tu) vesuwzgnraufied lne - uaslnayiiiou mey

SOURCE DF SS MS F

MODEL 9 80.4232 8.9359 13.62*
GOAT 3 2.5953 0.8651 1.32"
PERIOD 3 1.8727 0.6242 0.95"
TRT 3 75.9551 25.3183 38.59*

ERROR 6 3.9367 0.6561

TOTAL 15 84.3599

CV=133838%
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SOURCE DF SS MS F

MODEL 9 5.9626 0.6625 4.03"
GOAT 3 1.0143 0.3381 2.05"
PERIOD 3 0.4357 0.1452 0.88"
TRT 3 4.5126 1.5042 9.14*%

ERROR 6 0.9872 0.1645

TOTAL 15 6.9499

CV =15.0367%

:s'. - o o = 9} ]
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SOURCE DF SS MS F

MODEL 9 1.3912 0.1545 5.20%
GOAT 3 0.1679 0.0559 1.92%
PERIOD 3 0.0986 0.0328 1.13"
TRT 3 1.1246 0.3748 12.83%

ERROR 6 0.1753 0.0296

TOTAL 15 1.5665

CV =6.8020%
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SOURCE DF SS MS F

MODEL 9 278.5170 30.946 11,02%
GOAT 3 6.4101 2.136 1.09%
PERIOD 3 6.6916 2.230 0.80"
TRT 3 265.4155 88.471 31.16*

ERROR 6 13.1088 2,184

TOTAL 15 291.626

CV =18.6580 %

.d’, = e o = 9 !
A1 MANUINT 56 Ran1sdaTzranulslsuvesszauldsdunluemisvune
=) X oF a’ L] = r %’ L7 = 1 ar
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SOURCE DF SS MS F

MODEL 9 2.0140 0.2237 18.23*
GOAT 3 0.0567 0.0188 1.54"
PERIOD 3 0.0229 0.0076 0.62"
TRT 3 1.934 0.6440 52.54%*

ERROR 6 0.0736 0.0122

TOTAL 15 2.0876

CvV=177211%
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4
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SOURCE DF SS MS F

MODEL 9 17.8457 1.9828 3.43"
GOAT 3 1.6021 0.5340 0.92"
PERIOD 3 2.2909 0.7631 132"
TRT 3 13.9526 4.6508 8.04%

ERROR 6 3.4712 0.5785

TOTAL 15 213169

CV =144981 %
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SOURCE DF SS MS F

MODEL 9 0.1584 0.0176 4.61%
GOAT 3 0.0129 0.0043 1.13%
PERIOD 3 0.0411 0.0137 3.59"
TRT 3 0.1044 0.0348 9.10%

ERROR 6 0.0229 0.0038

TOTAL 15 0.1814

CV=137845%
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SOURCE DF SS MS F

MODEL 9 41687 0.4631 4.56%
GOAT 3 0.8929 0.2976 293"
PERIOD 3 0.2439 0.0813 0.08"
TRT 3 3.0318 1.0106 9.95*

ERROR 6 0.6093 0.1015

TOTAL 15 47781

Cv=18.4443 %
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A5 14ANLANT 60 HamTImsierauulslsiuvesseau TdsAusauluemisvuas
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unvedndedne i) vowmzgnnauinwiioslne — uoelnaydion

LW
SOURCE DF $S MS F
MODEL 9 0.0327 0.0036 5.44%
GOAT 3 0.0073 0.0024 3.64”
PERIOD 3 0.0021 0.0007 1.05"
TRT 3 0.0232 0.0077 11.61%
ERROR 6 0.0040 0.0006
TOTAL 15 0.0367

CV =17.6559 %
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SOURCE DF SS MS F

MODEL 9 33.8590 3.7621 10.67*
GOAT 3 43163 1.4387 4.08"
PERIOD 3 1.6601 0.5533 1.57"
TRT 3 27.8825 9.2941 26.37*

ERROR 6 2.1145 0.3524

TOTAL 15 35.9736

CV=28.5247%

.:i = o or - kY 1
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SOURCE DF SS MS F

MODEL 9 (0.2952 0.0328 13.680*
GOAT 3 0.0366 0.0122 5.090%
PERIOD 3 0.0458 0.0152 6.370%
TRT 3 0.2128 0.0709 29.570%*

ERROR 6 0.0143 0.0023

TOTAL 15 (.3096

CV=82317%
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SOURCE DF SS MS F

MODEL 9 153.2400 17.0260 5.61*
GOAT 3 12.6230 4.2070 1.39"
PERIOD 3 13.0670 43550 1.43"
TRT 3 127.5490 42.5160 14.00*

ERROR 6 18.2200 3.0360

TOTAL 15 176.460

Cv=172410%

di = o [ =4 9 1]
MI9MARLINT 64 Han s Tinszrauulsdiuvesszaullsadusauluemsvune
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SOURCE DF SS MS F

MODEL 9 1.0410 0.1150 5.44%
GOAT 3 0.0955 0.0310 1.50"
PERIOD 3 0.0317 0.0100 0.50™
TRT 3 0.9137 0.3040 14.33*

ERROR 6 0.1275 0.0200

TOTAL 15 1.1685

CV =16.9805 %
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SOURCE DF SS MS F

MODEL 9 420.0625 46.6736 7.11%
GOAT 3 47.1875 15.7292 2,40
PERIOD 3 41.1875 13,7292 2.09"
TRT 3 331.6875 110.5625 16.85*

ERROR 6 39.3750 6.5625

TOTAL 15 459.4375

CV=126116"%
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SOURCE DF SS MS F

MODEL. 9 386.5625 429514 9.25%
GOAT 3 42,1875 14.0625 3.03"
PERIOD 3 35.1875 11.7292 225"
TRT 3 309.1875 103.0625 22.18%

ERROR 6 27.8750 4.6458

TOTAL 15 414 4375

CV =10.3563 %
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SOURCE DF S8 MS F

MODEL 9 402.0625 44.6736 8.28*
GOAT 3 44,0625 14.6875 2.72"%
PERIOD 3 37.8125 12.6042 2.34"
TRT 3 320.1875 106.7292 19.78%

ERROR 6 32.3750 5.3958

TOTAL 15 434.4375

CV=11.2967 %
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