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(Influences of Types of Palm Kernel Meal and Protein Sources in Feed on Productive

Performance of Holstein Cross bred Cattle)
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The research was conducted to elucidate the influences of the types of palm kernel
seed meal: extruded palm kernel seed meal (EPM) and solvent extract palm kernel seed
meal (SPM), and to evaluate the impacts of different protein sources: fish meal (FM), soy
bean meal (SM), and fish meal mixed with soy bean meal (FMSM) in feed on productive
performance of Holstein cross-bred cattle. Twelve cattle, 6 male and 6 female of an initial
age at 0.76 + 0.12 year and 145.96 + 31.77 Kg of live body weight, were used to receive six
different feed formulas. The animals were arranged to receive six different experimental feed
formulas according to the 2x3 Factorial experiments in Randomized complete block design
throughout 301 days of the experimental period. The animals were fed at 3% of live body
weight/day (3% LBW/d, DM basis) with 60% concentrate and 40% roughage. It was found
that the cattle fed on SPM had higher weight gain and average daily gain than those fed on
EPM (P<0.01). Weight gain and average daily gain of the animals were not affected
(P>0.05) by protein sources in feed. Due to the higher cost of SPM than that of the EPM,
feed cost of the cattle receiving SPM, therefore, was higher than that of another (P<0.01).
The research results imply that using the local feed ingredient with lower cost should be an

alternative for feeding the cattle.

Key words: Palm kernel meal, Holstein crossbred cattle, Protein sources, Cattle feed,

Growth performance
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Table 1 Initial weight, Final weight, Weight Gain and Average Daily Gain of Holstein crossbred cattle receiving diets

varying in Palm Kernel Meal Sources and Protein Sources throughout 301 day of the experimental period.

PKM Sources (A) Protein Sources (B)
Item SEM SEM A*B
EPM SEPM sy FM SY&FM
Initial weight(Kg) 141.61 150.30 9.68 157.50 135.00 145.37 11.85 0.4486
Final weight(Kg) 296.43" 371.17" 9.70 370.90° 319.00° 311.50° 11.88 0.0883
Wight Gain(Kg)
1% period(98 day) 58.22 69.86 3.38 71.00 65.75 55.37 414 0.1332
2" period(98 day) 42.13° 82.00° 7.18 69.50 58.45 58.25 8.79 0.2208
rd . D C C CD D
3“period(105 day) 54.47 69.00 3.22 72.90 60.00 52.30 3.95 0.1335
Throughout 301day 154.83° 220.86" 9.51 213.41 184.00 166.13 11.64 0.1253
Average Daily Gain(Kg)
1% period(98 day) 0.59 0.71 0.03 0.73 0.67 0.57 0.04 0.1330
2" period(98 day) 0.43° 0.84° 0.07 0.71 0.60 0.59 0.09 0.2204
3 period(105 day) 0.52° 0.66° 0.03 0.69° 0.57° 0.50" 0.04 0.1391
Throughout 301day 0.52° 0.73" 0.03 0.71 0.61 0.55 0.04 0.1406

A = Mean in the same row of the same comparison not having at least a common superscript differ significantly (P<0.01).

“P = Mean in the same row of the same comparison not having at least a common superscript differ significantly (P<0.05).
Note: PKM = Palm kernel meal, EPM= Extruded Palm kernel meal, SEPM= Solvent extraction Palm kernel meal, SY = Soy

bean meal, FM = Fish meal, SY&FM = Soy bean meal mixed Fish meal, SEM = Standard Error of the Mean



Table 2 Feed intake for concentrate, roughage and total feed of Holstein crossbred cattle receiving diets varying in Palm

Kernel Meal Sources and Protein Sources throughout 301 day of the experimental period.

PKM Sources (A) Protein Sources (B)
Item SEM SEM A'B
EPM SEPM sy FM SY&FM
Feed intake for concentrate(Kg)
1% period( 98 day) 248.15 284.67 17.25 294.40 243.09 261.74 21.12 0.2078
2" period( 98 day) 344.32 420.71 39.57 422.05 332.20 393.28 48.46 0.6513
3 period(105 day) 473.25 601.48 39.84 582.22 494.44 535.44 48.79 0.7980
Throughout301day 1065.70 1306.90 92.06 1298.70 1069.70 1190.50 112.75 0.5929
Feed intake for roughage(Kg)
1% period( 98 day) 157.16 193.29 15.31 185.31 174.01 166.35 18.76 0.5368
2" period( 98 day) 173.57 228.52 19.42 222.71 186.95 193.48 23.78 0.6141
3" period(105 day) 237.49° 359.42" 15.42 344.33 262.28 288.75 18.89 0.1951
Throughout301 day 568.22° 781.22° 44.04 752.35 623.23 648.58 53.93 0.3890
Total Feed intake(Kg)
1% period( 98 day) 405.31 477.96 30.32 479.12 417.10 428.09 37.14 0.2930
2" period( 98 day) 517.89 649.23 55.77 644.76 519.15 586.77 68.30 0.6312
3" period(105 day) 710.74° 960.90° 50.63 926.55 756.72 824.19 62.01 0.5611
Throughout301 day 1633.90 2088.10 125.22 2051.00 1693.00 1839.00 153.36 0.4986

*® = Mean in the same row of the same comparison not having at least a common superscript differ significantly (P<0.01).

“® = Mean in the same row of the same comparison not having at least a common superscript differ significantly ( P<0.05).

Note: Abbreviations for, PKM, EPM, SEPM, SY, FM, SY&FM and SEM are similar with previous table

Table 3 Feed conversion ratio (FCR) for concentrate roughage and total feed of Holstein crossbred cattle receiving diets

varying in Palm Kernel Meal Sources and Protein Sources throughout 301 day of the experimental period.



PKM Sources (A) Protein Sources (B)
Item SEM SEM A*B
EPM SEPM Sy FM SY&FM

Feed conversion ratio for concentrate(Kg)

1% period( 98 day) 4.31 4.12 0.21 4.12 3.67 4.85 0.26 0.3921
2™ period( 98 day) 9.21° 5.37° 0.79 6.71 5.74 9.42 0.96 0.0382
3" period( 105 day) 9.35 8.70 0.91 8.02 8.36 10.70 112 0.5159
Throughout 301day 7.18 5.93 0.42 6.12 5.80 7.75 0.51 0.0943

Feed conversion ratio for roughage(Kg)

1% period( 98 day) 2.72 2.79 0.27 2.58 2.64 3.07 0.33 0.8913
2" period( 98 day) 4.76 2.88 0.91 3.49 3.19 4.78 1.12 0.4106
3" period( 105 day) 4.47 5.17 0.34 4.75 4.28 5.43 0.41 0.9810
Throughout 301 day 3.78 3.52 0.39 3.53 3.34 4.10 0.47 0.6485

Feed conversion ratio for Total Feed(Kg)

1% period( 98 day) 7.04 6.91 0.41 6.69 6.31 7.92 0.51 0.6193
2" period( 98 day) 13.96 8.25 1.67 10.20 8.92 14.20 2.04 0.1266
3" period( 105 day) 13.81 13.88 1.09 12.76 12.64 16.13 1.33 0.5905
Throughout 301 day 10.97 9.45 0.65 9.65 9.13 11.85 0.78 0.1514
c D

= Mean in the same row of the same comparison not having at least a common superscript differ significantly
(P<0.05).
Note: Abbreviations for, PKM, EPM, SEPM, SY, FM, SY&FM and SEM are similar with previous table

Table 4 Feed cost for concentrate roughage and total feed of Holstein crossbred cattle receiving diets varying in Palm

Kernel Meal Sources and Protein Sources throughout 301 day of the experimental period.




PKM Sources (A)

Protein Sources (B)

Iltem SEM SEM A*B
EPM SEPM SY FM SY&FM
Feed cost for concentrate (Bath per cow)
1*period(98 day) 1646.50° 2463.90" 110.11 2052.10 2053.70 2059.90 134.85 0.1688
2”dperi0d(98 day) 2284.40° 3635.00° 287.65 2965.30 2811.00 3102.90 352.30 0.6739
3deeriod(105 day) 3160.40° 5192.90" 302.50 4122.60 4161.30 4246.10 370.49 0.7583
Throughout 301day 7091.30° 11291.90" 670.11 9140.00 9026.00 9409.00 820.71 0.5993
Feed cost for roughage (Bath per cow)
1 period( 98 day) 264.25 325.00 25.75 311.59 292.58 279.70 31.54 0.5368
2" period( 98 day) 291.85 384.24 32.65 374.47 314.34 325.33 39.99 0.6141
3deeriod(105 day) 399.32° 604.34" 25.93 578.97 441.00 485.52 31.76 0.1951
Throughout 301day 955.40° 1313.60° 74.04 1265.00 1090.50 1047.90 90.68 0.3891
Total Feed cost (Bath per cow)
1 period( 98 day) 1910.8° 2788.90" 128.14 2363.70 2346.30 2339.60 156.94 0.1854
2" period( 98 day) 2576.20° 4019.30° 311.48 3339.70 3125.30 3428.20 381.48 0.6579
Srdperiod(105 day) 3559.80° 5797.30" 319.22 4701.60 4602.30 4731.60 390.96 0.6912
Throughout301 day 8047.00° 12605.00" 716.14 10405.00 10074.00 10500.00 877.09 0.5597
A'B

= Mean in the same row of the same comparison not having at least a common superscript differ significantly

(P<0.01).

P<0.05).

Note: Abbreviations for, PKM, EPM, SEPM, SY, FM, SY&FM and SEM are similar with previous table

= Mean in the same row of the same comparison not having at least a common superscript differ significantly (

Table 15 Feed cost per Gain for concentrate roughage and total feed of Holstein crossbred cattle receiving diets varying in

Palm Kernel Meal Sources and Protein Sources throughout 301 day of the experimental period.




PKM Sources (A) Protein Sources (B)
Iltem SEM SEM A*B
EPM SEPM SY FM SY&FM

Feed cost per gain for concentrate(Bath per gain)

1% period( 98 day) 28.86" 35.58° 1.70 28.91 30.54 37.25 2.08 0.7585

2" period( 98 day) 61.16 46.66 5.36 45.39 47.99 68.35 6.56 0.0388

3 period( 105 day) 63.01 75.35 6.21 56.61 69.37 81.56 761 0.6569
Throughout 301day 48.13 51.33 2.96 42.61° 48.53%° 58.33° 3.30 0.1620

Feed cost per gain for roughage(Bath per gain)

1% period( 98 day) 4.59 4.69 0.45 4.33 4.43 5.16 0.55 0.8895

2" period( 98 day) 4.84 8.00 1.54 5.86 5.36 8.04 1.89 0.4109

3 period( 105 day) 7.52 8.70 0.57 7.98 7.20 9.14 0.70 0.9807
Throughout 301day 6.36 5.92 0.65 5.93 5.61 6.90 0.80 0.6494

Total Feed cost per gain(Bath per gain)

1% period( 98 day) 33.47 40.27 1.93 33.24 34.97 42.40 2.36 0.7589
2" period( 98 day) 69.16 51.49 6.81 51.25 53.35 76.39 8.35 0.0616
3" period( 105 day) 70.53 84.04 6.45 64.59 76.57 90.69 7.90 0.6682
Throughout 301 day 54.49 57.25 2.95 48.53 53.86 56.22 3.61 0.1143

= Mean in the same row of the same comparison not having at least a common superscript differ significantly
(P<0.05).
Note: Abbreviations for, PKM, EPM, SEPM, SY, FM, SY&FM and SEM are similar with previous table
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SAS. 1988. User’s Guide: Statistics. SAS Institute, Inc., Cary, North Carolina.



