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Effect of fiber-rich molting diets on performance, gastro intestinal fermentation
and microbial activity of laying hens

Ehsan Shahrami”
Researcher, Department of Animal Sciences, Qazvin Agricultural and Natural Resources Research and Education Center, Qazvin-Iran
(Received: Jan. 28, 2016 - Accepted: Apr. 16, 2017)

ABSTRACT

The objective of this experiment was to study the effects of fiber-rich molting diets as alternative to the conventional
feed withdrawal method, on performance, gastro intestinal fermentation and microbial activity of laying hens. One
hundred eighty Hy-line (W36) laying hens were used in a completely randomized design with 5 treatments and 6
replicates by 12 birds in each replication during 12 days. Treatments were: 1- control group (hens fed with a layer
diet), 2- feed withdrawal group, 3- laying hen diet containing 20000 mg zinc oxide/kg, 4- laying hen diet diluted by
adding 90% alfalfa meal, 5- laying hen diet diluted by adding 90% palm kernel meal. Egg production of hen was
monitored for 12 weeks during post molting period. Results show that lactobacilli and Escherichia coli bacteria
population was significantly greater (P<0.05) in cecal contents of hens fed by palm kernel meal and withdrawal hens
respectively than other treatments in the end of molting period. Also cecal total volatile fatty acids concentration was
greater in hens fed by alfalfa than other treatments (P<0.05). The means of egg mass in fed treatments was generally
higher than feed withdrawal and control treatments (P<0.05). The results suggest that fiber-rich diets compared to
non-fiber diets and feed withdrawal lead to an increase in populations of useful bacteria and fermentation products
and improvement of post molting production.
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Table 1. Ingredients and chemical composition of

layer ration

Ingredients Amount (%)
Corn 61.64
Soybean meal 25.57
Vegetable oil 2.09
Di calcium phosphate 1.92
Calcium carbonate 8.1
DL methionine 0.03
NaCl 0.35
Vitamin permix* 0.25
Mineral permix? 0.05
Chemical analysis
ME (kcal/kg) 2828
CP (%) 16.5
Ca (%) 35
Auvailable Phosphor (%) 0.48
Na (%) 0.18
Met (%) 0.33
Lys (%) 0.9
Linoleic acid (%) 1.69
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1. Vitamin premix provided per kilograms of diet: vitamin A,
8500000 U, vitamin D3, 2500000, vitamin E, 11000 mg, vitamin K,
2200 mg, vitamin B1, 1477 mg, vitamin B,, 4000 mg, vitamin B3,
7840 mg, vitamin Bs, 3650 mg, vitamin Bg, 2464 mg, vitamin By,
110 mg, vitamin By,, 10 mg, choline chloride 400000 mg.

2. Mineral premix provided per kilograms of diet: Mn, 7400 mg, Fe,
75000 mg, Zn, 64675 mg, Cu, 6000 mg, |, 867 mg, Se, 200 mg.
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Table 2. Cecal populations of Lactobacilli and
Escherichia coli of dietary treatments at the end of
molting period

Experimental Lactobacilli Escherichia coli
diets (logso CFU/g) (logso CFU/Q)
Control 7.2618™ 6.0328°
Feed withdrawal 6.985° 6.9978°
Zinc oxide 7.2435" 6.211°
Alfalfa meal 7.7633° 5.874°
Palm kernel meal 8.7385° 4.8888°
SEM” 0.2 0.13

P-value 0.0001 0.0001
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a-b: Means within same columns with different superscripts differ
(P<0.05).
"SEM: Standard error for the means.
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Table 3. Cecal volatile fatty acids of the experimental treatments at the end of molting period

Experimental Acetate Propionate Butyrate Valerate Iso valerate Total VFA

treatments (mmol/g) (mmol/g) (mmol/g) (mmol/g) (mmol/g) (mmol/g)
Control 101.23" 44.17° 12.35° 2.73° 1.23° 162.98°
Feed withdrawal 48.38¢ 18.62° 2.7° 1.75° 22° 75.38°
Zinc oxide 83.75% 39.47° 10.15° 2.73° 1.95™ 137.7%
Alfalfa 2322 101.82* 11.62* 3.77° 3.32¢ 351.68°
Palm kernel meal 146.8" 49.75" 3.78" 1.85™ 1.78™ 206.18"
SEM” 15.57 5.9 1.16 0.28 0.34 21.44
P-value 0.0001 0.0001 0.0001 0.0003 0.01 0.0001
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a-h: Means within same columns with different superscripts differ (P<0.05).
“SEM: Standard error for the means.
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Table 4. The average of daily feed intake, percentage
of weight lost and ovary weight (as % of body
weight) as affected by the experimental treatments
during the molting period

Treatments Daily feed ~ Weight lost Ovary

intake (g) (%) (%)
Control 72.53° 8.99° 2.1°
Feed withdrawal - 23.96% 0.36°
Zinc oxide 13.86¢ 23.33® 0.38°
Alfalfa meal 23.62° 20.95° 0.35°
Palm kernel 30.92° 22.02%® 0.37°
meal
SEM” 1.23 0.97 0.97
P-value 0.0001 0.0001 0.0001
Slogae wolas basmolid gtw o 0 Glees 8 slad > acb

(P</0) el

o e Silee Hlre olozisl SEM”
a-b: Means within same columns with different superscripts differ
(P<0.05).
“SEM: Standard error for the means.
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Figure 1. Hen-day egg production (%) of the experimental treatments on a weekly basis during molting and post

molting peri

od

FF: Full fed group with laying hen diet, FW: Feed withdrawal, ZnO: Laying hen diet containing 20000 mg zinc oxide/kg, A90: Laying hen
diet diluted by adding 90% alfalfa meal, PK90: Laying hen diet diluted by adding 90% palm kernel meal.
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Table 5. Effect of the dietary treatments on egg

production and egg mass of hens between 1 to 12
weeks after molting

Sl 00 00l QLM.AJ 4 Jsd} B ;s.]y )l o 5)50

ol 0y Sgi e o )0 & et S slbasiul, Treatments Average egg Average egg
_ production (%) mass (gr)
Donalson et al., 2005; Landers et ) cowl oais 3,135 Control 60.77° 38.89°
" sl el Feed withdrawal 57.37° 38.91°
Sos ¢ S € o CwaS | yeliél @l 2005 Zinc oxide 63.69" 4243
P EBROe 2 G et o Alfalfa 61.96° 41.61°
Ol S L las b oawlie o o0l 0o Palm kernel meal 63.41° 42.88°

O 0% TS e SRE R e d SEM 197 0.49

o P 5 S g, Sy saiasplis ol P-value 0.16 _0.0001

. _ _ Segme Dol bamolis Hgw o 0 Gl ol > acb

b slds sloog S G o sine Dol 395 g ooy S F<e/0) e

Lo uKilo Jlno oliil SEM”
a-b: Means within same columns with different superscripts differ
(P<0.05).
"SEM: Standard error for the means.
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Table 6. Effect of dietary treatments on some quality parameters of eggs between 1 to 12 weeks after molting

Treatments Egg weight (g) Hugh unit Shell thickness (mm) Breaking strength (kg f/m°%)

Control 64.08" 90.11° 0.277° 2.804°
Feed withdrawal 67.74° 95.02* 0.295" 3.158%
Zinc oxide 66.26° 94.18° 0.293" 2.91°
Alfalfa 67.26% 93.8° 0.292° 3.105°
Palm kernel meal 66.88" 94.7° 0.303° 94.7°
SEM” 0.44 0.67 0.002 0.03

P-value 0.0001 0.0001 0.0001 0.0001

(P 0) conl Hlo s gl Baias ylis i ;2 50 Glaed pué slald ;> b
o :Silo Jlne oliil SEM”

a-b: Means within same columns with different superscripts differ (P<0.05).
"SEM: Standard error for the means.
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