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The substitution of palm kernel meal for ground corn

in layer diets
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Abstract
Kuprasert, 8., Chinajariyawong, C.,. Watanasit, 8., Wanichapichart, W,
The substitution of palm kernel meal for ground corn in layer diets
I. Growing period
Songklanakarin J. Sci. Technol., 1998, 20(3) : 303-311

An experiment was carried out o study the effects of substitution of paln kernel meal (PKM) for
ground corn on the growth performances and cost of feed in pullets. In a completely randomized design,
two-week old ksa Brown chicks were randumty allocated to 21 cages with 20 chicks/cage, Seven dietary
treatments (corn-based diet as control, 10% PKM, 20% PKM, 30% PKM, 109% PKM + methionine and
lysine, 20% PKM + methionine and Iysine and 30% PKM + methionine and lvsine) were fed to the chicks
{3 cages/irentment) until they reached 16 weeks old.

There was na signifieant difference ('>0.05) in feed intake among the feeding regines. However,
the highest body weight and weight gain and the lowest feed conversion rate were achieved in the 1%
PKM + methionine and lysine diet. Although pullets fed this diet had similar, (P>0.05) body weight and
weight gain to those fed diets with methionine and lysine supplements, they were significantly (P<0,01)
bigger and had greater weight gain than those on control and 10% PKM dicts, The pullets fed 20% and
30% PKM diets supplemented with methionine and lysine had similar (P>0.05) body weight and weight
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gain to the control group and the group fed 10% PKM. Pullets fed 20% and 30% PKM withoul methionine
and lysine supplementation had significantly (P<0.01) poorer growth performances compared with other
groups. The cost of feed increased with increasing levels of PKM in the diets and the average mortality
rate of pullets in lhis cxperiment was 3.09%,

From these flindings, it is suggested that 10% PKM with amine acids supplementation is the opti-
mum substitute for ground corn in the diet of pullets. With mnine acids supplementation, the "KM substi-
tution can be increased (o I0% and the amount of ground corn reduced by 56% of the control diet with no
significant adverse effects on pullet performance.

Key words : palm kemel meal, ground corn, methionine supplementation,
lysine supplementation, layer diets
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Table 1 Composition and nutrient contents of the experimental pullet rations.

{age 2-7 wks.} (% as fed hasis)

Rations (%)

Ingredients'
(%)

| 2 3 4 5 fi 7
Palm kernel meal - 0.0 200 3.0 140.0) 20.0 RIVEY)
Fish meal 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Rice bran 12.0 12.0 12.0 12.4) 2.0 [2.0 12.0
Ground corn 59 .4 48.4 RIKY 239 482 358 237
Soybean meal 22,0 205 9.5 I8.5 20.5 19.5 18.5
Lard - 2.5 59 9.4 2:5 59 Q.0
Dicalcium phosphate 1.8 1.8 [.8 1.8 1.8 1.8 1.8
Salt 0.3 0.3 (1.3 0.3 0.3 0.3 0.3
Premix? (.50 (150 (1.50 (.50 0.50 .50 (.50
DlL-methionine - - - - 0.1 0.1 0.1
L-lysine - - - - 0.1 0.1 0.1
Toltal 100 1O 100) H0 [{H) 1060 1}
Anatysed chemical composition (% air-dry hasis)
Dry matter K644 88.07 3L.65 90,35 RO 89.14 901.64
Protein 17.25 17.90 [7.62 17.72 17.72 17.64 17.78
Ether extract 2.89 710 191 13.85 7.47 102,20 13.23
Fibey 4.29 G.65 683 H). 14 5.35 7.12 9.69
Ash 555 593 6G.A)2 6.00 5.87 6.10 6.10
Nitrogen frec extract 56.40 50149 48.27 4264  52.6) JE.08 43.84
Caleium 1.09 1.07 b2 1.09 P .27 119
Phosphorus 117 .18 1.17 1.32 [.74 1.05 1.04
Calculated values
Mectabolizable energy (MI332,900) 2.900 2.900 2900 2,900 2.900 2,900

{kcal/kg)

Methioning 0.31 .32 0.33 0.34 .42 {143 0.44
Lysine 1.04 L0l 0.99 0.98 L1l 109 .08

'Prices of palm kernel meal, fish meal, ground corn, rice hran, soybean meal, lard, dicaleium phaosphate, salt,
premix, DI-methionine, and L-lysine ave 2,40, 14,15, 4.41, 3.15, 7,33, 1514, 7.40, 3.00, 51,19, 140 and $1.25

baht/kg., respectively,

Witamin (p/kg) @ vitamin AD, 0.08; vitamin E 0.25; vitamin K 0.03; ihiamin 0.04; riboflavin 0.08: pyridoxin
0.07; cyanocobalamin (.02; pantothenic acid 0.23; niacin 0.61; choline chloride 17.55; mincral (wkp) :
ferrous sulphate 2.40; zine oxide 0.55; cupper sulphate 0.25; mangancse sulphate 3,30,
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Table 2 Composilion and nutrient contents
(% as fed basis)

of the experimental pullet rations. (age 7- E2wks)

Ingredicnts’

Ralions (%)

Ly

{5 i 2 3 4 5 6 7
Palm kernel mcal - 1.0 20.0 3G.0 10.0 2000 30.0
Fish mcal 2.0 2.0 20 2.0 20 2.0 2.0
Rice bran 15.1 15.1 b5 1 15.1 15.1 15.1 15.1
Ground corn 05.0 53.0 33.9 25.2 52.8 387 25.0
Soybean meal 153 14.7 14.0 13.4 14.7 14.0 134
Lard - 2.6 7.4 11.7 2.6 7.4 1.7
Dicalcium phosphale I8 1.8 i.8 1.8 1.8 1.8 1.8
Salt 0.3 0.3 0.3 0.3 0.3 0.3 0.3
Premix? 0.50 (.50 £1.50 .50 0.50 .50 .50
DL-methionine - - - - 0.4 0.3 0.1
L-lysine - - - - (L (N 04
Total 100 1O 100 106} 100 100 100
Analysed chemical composition (% air-dry basis)
Dry maticr 8549 84.29 88.01 RK8.76 84.23 87.79 §9.25
Protcin 14.85 15.14 14.71 14.76 1492 1482 14.75
Ether extract 2.66 6.75 10.34 15.71 651 112.05 1596
Fiber 3.18 4,42 6.13 8.80 4.51 6.10 BRI
Ash 4,27 4.8 4.92 5.04 530 5.35 5.26
Nitrogen free extract 60.53 53.17 SL9 4445 5299 51.47 44,47
Calcium 1.29 1.06 1.02 .31 110 1.42 1.26
Phosphorus L71 1.67 1.73 175 1.64 176 1.68
Calculated values -
Metabaolizable energy (ME)2,9(H) 2,900 2,900 2,900 2,900 2.900 2.900)

(kcal/kg)

Methionine 0.25 0.25 .20 0.27 0.35 0.36 0.37
Lysine 0.76 0.76 (.75 (.74 (.86 0.85 0.84
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Table 3 Composition and nutrient conlents
(% as fed basis) '

1

of the experimental pullet rations. (age 12-16 wks)

Ralions (%)

Ingredients'

(%) i 2 3 4 5 6 7
Palm kernel meal - HL.O 20.0 0.0 10.40) 20,0 30
Fish mead 2.0 2.0 2.0 2.0 2.0 RNY; 20
Rice bran 151 15.1 15.1 5.1 I5.1 151 151
Ground corn 73.3 64.6 51.5 REM 64 4 51.3 RYRY
Soybean meal 7.0 5.7 5.3 4.5 57 5.3 4.5
Lard - - 35 7.7 - 35 7.7
Dicalcium phosphite .8 18 [R] 1.8 1.8 1.8 1.8
Salt (.2 0.3 (3 0.3 0.3 0.3 0.3
Premix? 0.50 {3.50) 0.54) 0.50 (1.50 0,50 ().50)
DL-methionine = 2 0.1 0.1 (18]
L-lysine - - - - 0.1 0 0.1
Total 100) 1K) 100 100 100 LO0 HOG)
Analysed chiemical composition (% air-dry basis)
Dry malter 8K.00) 8874 #9.25 89.76 88.63 8053 90,44
Protcin 11.84 12.08 11,90 11.85 I1.95 11.81 11.75
LCther extract 2.36 314 8.46 11.20 3.40 8.38 11.31
Fiber 245 541 6.59 5.84 497 7.3 9.09
Ash 392 4.62 4.42 5.45 4.069 481 4.57
Nitrogen free extract 6743 63.49 57.88 5242 6362 57.19 5372
Calcium 1.24 C 142 1.34 1.45 1.21 1.53 1.24
Phasphorus 1.04 .79 1.86 1.82 1.84 1.89 1.80
Calculated values
Metabolizable encrgy (ME)2,900 2.900 2,900 2.900 2,904) 2,900 2,900

{kcal/kg)

Mcthionine 0.21 0.21 0.22 0n.23 0.3} 0.32 0.33
Lysine .53 0.52 0.52 0.51 0n.62 Nn.62 0.61
'as tabic 1

Witamin (g/kg) @ vitamin AD , 0.05; vitamin E 0.17;

vitamin K 0.02; thiamin 0.02; riboflayin 0.03; pyridoxin

0.05; cyanocobalamin 0.005; f}anlothenic acid 9.15; niacin L16; choline chloride 8.10; mineral (g/kg) : ferrous

sulphate 2.86; zinc oxide 0.49; cupper sulphate 0.19;
A’ L. 1 ] 1 dl ~ S -ﬂ' i
wadaunlonguin  uddesfuamiaiuannis

& w |

wanainie Yeong (1981 1dmpemdn nislsiuselomt
vlu .‘n'[ & " 1 r ¥ v‘l \ilrcl
dvonsnaciluzresninitawdaluthamiiululngd
ANRIREY 64.4% wandiaRatsmazinnasdilszloml
ratuminlainuarladu wuin Sdidaudesfa 721
uae 58.6% audau

manganese sulphate £.20.

agglafiann malimadasdalufniniudiu
ailntiszozaigiduleswranldldlusedy 0%
(adaminlafiuunsla®u) uartroanssdunsidtinglve
aslonisem 56% lapiadsvesgainiuny wewinly
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Substitution of palm kernel meal in layer diets
Kuprasert, S. ¢t al.

Table 4 [PPerformance of pullets fed diets contain

substituted for ground corn.

ing varying levels of palm kernel meal

Level of palm kernel meal in diets (%)

A i3
not suppl. meth.+lys. suppl. meth.+lys. f%\)
0 10 20 30 10 20 30
[mital weight (g) 128.3 126.7 128.3 128.3 126.7 [2K.3 | 310
Bady weight (g/bitd)
7 wks 5208 4983~  AROAF 451.9¢ 5363 5019220 519.0% |78
12 whks u51.3° Q427" AR RIS2 10482 10657 10134 294
16 wks [,262.3" 12250 1149070 L0368 T3 [ 3197 12047 28T e
Weight gain {g/bird)
2-7 wks 39030 3716~ 511 3224 5.7 R RL VA 282
T-12 wks 430.5" 444 3" 35K 3533 3203 4865 490.3" 571
i2-16 wks Iy 2E2H on4a 206" 2912 3id0e o7 7.59
2-16 wks F130.8" 10983 10114 9106 123720 L1913 L1586 342
Feed intake {g/bird}
2-7 wks [.154.3 125210 11978 LI177.2 11963 L1387 11324 47
T-12 wks 19659  2.0192 2 191 20414 20188 19577 [|913.0 6.28
i2-16 wks 19224 18967 20677 20475 19122 19555 18247 (044
- 2-16 wks 50426 50679 53846 53659 51272 50518 48702 7.27
Feed conversion rate
2-7 wks 2.96 337 RN E 3.65" 281" 291" 292 690
T-12 wks 4.57" 454" 5.9¢ 5.85 R4 4.04" 3900 946
12-16 wks 6.200 673" 6.99" 469" 6.58" 6,24 6,56 12,49
2-160 wks 440" 471 S sonr 4.14 425 4.2 R.O2
Feed cost during 2-16 wks 26.20 26.57 28.K3 29.64 27.44 2797 280}

(haht/hird}

*“IMeans within rows not sharing a common superscript are significantly different (P<0.01)
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Abstract
Kuprasert, S., Chinajariyawong, C., Watanasit, 5., Wanichapichart, W.
- The substitution of palm kernel meal for ground corn in layer diets 2. Laying period

An experiment was conducted to study the effects of substitution of palm kemel meal
{PKM} for ground com on the productive performances, egg quality and feed cost of egg
production in layers. One hundred sixty pullets (18 weeks old) from the previcus experiment were
continued feeding 7 dietary treatments (6 pullets/replication and 4 replications/treatment), ie.
com-based diet (control), 10% PKM, 20% PKM, 30% PKM, 10% PKM + methionine and !ysine, 20%
PKM + methicnine and lysing and 30% PKM + methionine and lysine, until they reached 33 week-
old.

Egg quality was not significantly (P>0.05) different ameng all feeding reqimes excapted
for egy york color-score seems to decrease with increasing PKM level When methionine and
lysine were supplemented to the diets, levels of PKM did not affect the productive performances
of layers in terms of their ages at first laying, egg production, eqg weigh:, feed efficiency and faed
censumptien, althouth the 10 and 20% PKM groups tended to start laying earlier than the group
fed 30% PXM. When the compariscns among all treatments were taken tnto account. the egg
productions of the groups given methionine and lysine were sigrificantly [P<0.05) higher than
others and the highest egg production was obtained from the group ied 20% PKM + methionine
and lysme (80.39%). The three supplemented groups were also had significantly (P<0.05) higher
egg weight than the groups given 10 and 20% PKM.

With methionine and lysine supplementation, animals had oetter (P<0.0%) feed effciency
than those fed PKM-diets withcut methionine and lysine but did not differ (P>0.08) from the
control group, Feed intakes of animals fed 20 and 30% supplemented with methionmne and lysme
were significantly {P<0.0%) highar than other groups.

Cost of egg producticn (feed cost’kg. egg) was lower (average Z2.10 baht} with
supplementation methiorine and lysine, especially average cost of the groups gven 20 and 30%
PKM + methionine and iysine was 0.84 baht lower than those of the control group.

From these resuits, it could be concluded that 20% PKM was the optimum 'evel for
layers when suppiemenied with methionine and lysine. this level can reduce about 40% of ground

corn compared to contol diet withous any significant adverse effect on the productive

performance and egg quaiity of layers
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Table 1 Composition and nutrient contents of the experimental laying hen rations

Ingredients’ Rations
(%) 1 2 3 4 5 6 7

Palm kernel meal - 10.0 20.0 30.0 10.0 200 30.0
Fish meal 3.0 30 3.0 3.0 3.0 3.0 30
Rice bran 8.0 8.0 8.0 8.0 8.0 8.0 8.0
Ground corn 64.7 51.8 9.3 27.0 51.6 39.1 26.8
Soybean meal 15.5 14.7 14.0 13.0 14.7 14.0 13.0
Lard 0.8 45 T 114 45 7.7 11.¢
Dicalcium phosphate 0.9 Q.9 0.9 0.9 0.9 0.9 0.9
Sait 0.3 0.3 0.3 0.3 0.3 0.3 0.3
Promix’ 0.5 0.5 0.5 05 035 05 05
Qyster shell 6.3 6.3 8.3 6.3 6.3 6.3 6.3
DL-methionine . 5 - - 0.1 0.1 0.1
L-lysine . . . ’ : 0.1 0.1 0.1
Total 100 100 100 100 100 100 100
Analysed chemical composition (% air-dry basis)
Dry matter 88.99 89.90 90.34 91.10 89.97 90.63 91.04
Protein 14.63 14,51 14.87 14.58 14.43 14.54 14.75
Ether extract 5.36 9.66 11.50 15.48 9.71 11.22 15.35
Fiber 3.04 4.31 6.94 7.77 4.49 5.71 7.63
Ash 4.45 4.32 4.46 4.92 4.03 4.69 5.06
Nitrogen free extract 61.81 57.10 ha.87 48.51 57.31 54.61 48.57
Caleium 3.23 144 .14 3.33 3.12 3.03 3.55
Phosphorus 1.59 1.49 1.84 1.54 1.35 1.61 1.73
Calculated values
Metabolizable energy {(ME) 2900 2900 2900 2500 2900 2900 2900
(Kcal/kg)
Methionine .28 0.28 0.29 0.29 0.38 0.39 0.38 ‘
Lysina 0,78 0.77 0.76 0.74 0.87 0.86 0.84

lPl’iCGS of paim kernel meal, fish meal. ground comn, rice bran, soybean meal ard. dicalcium
pnosphate, salt, oyster sneil, vitamin and mineral premix, DL-methionine. L-iysine are 240,
1415, 441, 3.15, 7.33. 15.11, 7.40, 3.00, 4.20. 51.15, 140 and 81.25 baht/kg . respectvely.
2Vitamin (g/kg) : vitarmn AD, 0.08 ; vitamin E 0.25 ; vitamin k 0.03; thiamin 004  riboflavin 008
. pyridexin 0.07 | cyanocobalarmin €.02 ; pantothenic acid 0.23 - niacin 0.61 ; choline chloride
1758, minerat (g/kg) = ferrous sulphate 240 - zinc oxide 055 cupper sulpnae 025

manganese sulpnaie 3 30
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Table 2. Daily intake of crude protein (CP), metabolizable energy {ME) methicnine and

lysine of laying hen fed palm kernel meai during 18-33 weeks

treatment | Fead intake ME CP methionine lysine
(g./bird/day} | (Kcal/bird/day) | (g./bird/day) | (mg./bird/day) | (mg./bird/day)
1 90.78 263.26 13.16 254 708
2 88.52 256.70 1283 247 681
3 92.54 268.10 13.40 268 702
4 9522 276.13 13.80 276 704
5 99.36 288.14 14.40 377 864
6 106.44 308.67 1643 415 218
7 105,95 307.25 15.36 413 289




i)

Table 3. Production performance of laying hens fed diets containing varving levels of

paim kernel meal substitute ground com.

level of palm kernel meal in diets (%)

not supple. meth. + lys. Suppi. meth. + lys. CvV
0 10 20 30 0 | 2 20 (%)
age of first laying egglday) | 138.04" | 137507 | 141.79™ | 14333° | 12347° | 13435° | im0 | 157
Egg production{%) 5105 | 6122 | 6234 | 6107 | 728" | s039’ | 7a08’ 7.29
Egg waight(g./egg) 55517 | 5315° | 5341° | 5462” | s722" | s7at® | sgs’ 2.4
Zgq masslg./bird/day) 3828 | 2554 | 3506 | 3604 | 3517 | 4195 | 4413 1435
Feed efficiency
(g.feed/g.2gg production) 261" | 273 278" 286" | 231" | 23" | 24 5,28
Feed mtake(g./bird/day) 9078 | 8852" | 9245° | 95.22° | 9938 | 10644’ | 10595 554
Liveweight changel(g.) -91.42 -108.50 147.00 170.41 94.0 123.82 120.00
Egg quality
Haugh unit 9403 | 9270 | %072 | 8183 | 9170 | ss40 | 8792 9.42
Egg yolk color{score) 850" 825" 700" 575 | 875 750 525 1642
Egg shell chickness | 0390 | 0382 | 0384 | 0380 | 0381 | 0330 | 038 532
(mm.]
Feed cost/kg.egg
production 143 | 1550 | 1612 1693 | 1360 | 13%8 | 1477

a-d o )
Means within rows not sharing common

supperscript are significantly differens (P<0.05)



