ERCIYES UNIVERSITESi VETERINER FAKULTESIiI DERGISI
Journal of Faculty of Veterinary Medicine, Erciyes University

Arastirma Makalesi / Research Article
16(3), 170-177, 2019
DOI: 10.32707/ercivet.648522

The Effects of Using Oregano and L-Carnitine on Second Phase Laying Performance Parameters of
Force Molting Programs in Laying Hens

Abdil Burhaneddin AKKAYA' , ismail BAYRAM?

'CB-ideal Tarim Hayvancilik Ltd.St. Afyonkarahisar-TURKEY
2University of Afyon Kocatepe, Faculty of Veterinary Medicine, Department of Animal Nutrition, Afyonkarahisar- TURKEY

*Corresponding author: ismail BAYRAM; E-mail: ibayram1965@gmail.com; ORCID: 0000-0002-9993-7092
How to cite: Akkaya AB, Bayram I. The effects of using oregano and L-carnitine on second phase laying performance
parameters of force molting programs in laying hens. Erciyes Univ Vet Fak Derg 2019; 16(3): 170-177.

Summary: This study was carried out to use Oregano leaf and L-carnitine as an alternative feed additives in alfalfa
flour or low Sodium-Calcium (Na-Ca) diet and to determine their effect on second phase laying period after force molt-
ing in commercial laying hens. A total of 1170 birds were divided into 13 groups which were further subdivided into 6
replicates having 15 birds in each. A negative control group (K) which was neither forced molted nor provided with any
feed additive substances in their diets Moreover, other three treatment groups (M: Marbel powder, A: Alfalfa, F: Low Ca
-Na diet), were forced molted and one withhold feeding group was used for the study; the forced molted groups were
supplied L-carnitine (C) (100 ppm) and Oregano leaves (O) (5%) as a feed additive in designed individual diets (MC,
AC, FC, MO, AO, FO ) alone and in combination (50 ppm; 2.5%) in groups (MCO, ACO, FCO). All hens were feeding
with commercial feeds during the second laying phase.The trial was 98 days after 22 days of forcing stage. Perfor-
mance parameters (except egg quality) were measured during 14 days periods. In the results, eggs yield values were
found significantly higher (P<0.01) among the treatment groups over control group. It was concluded that supplement-
ing L-carnitine and Oregano leaves could be used as an alternative feed additives in alfalfa meal during feed withdraw-
al period and their combination also showed a positive impact on laying performance in laying hens.
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Zorlamah Tiiy Dékiimii programlarinda Kekik ve L-Karnitin Kullaniimasinin Yumurta Tavuklarinda ikinci
Yumurtlama Periyodu Verim Parametreleri Uzerine Etkisi

Ozet: Bu calisma, ticari yumurta tavuklarinin kekik yapraklari ve L-karnitin katkili yonca unu veya diisiik sodyum-
kalsiyum (Na-Ca) icerigine sahip rasyonlarla tiy dékiimine sokulmasi ve tly dékimi sonrasinda ikinci yumurtlama
dénemi verim parametreleri Uzerine olan etkilerinin belirlenmesi amaciyla gerceklestiriimigtir. Deneme, zorlanim uygu-
lanmayan ve yem katki maddeleri kullanilmayan bir negatif kontrol grubu (K); biri yem gekmeli olmak Gzere 3 adet zor-
lamali tly dokimi metodu uygulanan deneme gruplari (M: Mermer tozu, A: Yonca, F: Dusuk Na-Ca igerikli yem), zor-
lanim uygulanan gruplara yem ilavesi olarak L-karnitin (C) (100 ppm) ve kurutulmus kekik (O) (%5) yapraklarinin belir-
lenen oranlarda ayri ayri (MC, AC, FC, MO, AO, FO) ve birlikte kullanildigi (50 ppm; %2,5) gruplar (MCO, ACO, FCO,)
olmak Uzere, her grupta 6 tekerrir ve tekerrlr gruplarinda 15 adet hayvan olacak sekilde toplam 1170 adet yumurta
tavugunda ve 13 grupta yarGattiimasttr. Denemede kullanilan tim tavuklar ikinci verim déneminde ticari yumurta tavugu
yemiyle beslenmiglerdir. Arastirma, 22 giinlik zorlanim siiresi sonrasinda 98 guin boyunca surdurilmustar. Performans
parametreleri (yumurta kalite parametreleri disinda) 14 giinlik periyotlar halinde 6lgtilmustir. Gruplar arasindaki ortala-
ma yumurta verimleri degerlendirildiginde, FCO grubu haricinde tim deneme gruplarinin verimleri kontrol grubuna gore
onemli dlcide ylksek bulunmustur. Arastirmada dlgulen tim parametreler esas alindiginda, sonug olarak, yonca un-
unun, geleneksel yem ¢cekme metoduna alternatif olabilecegi, yonca unuyla yapilan tiy dokimu ydntemi sonrasi verim
doneminde rasyona ilave olarak L-karnitin ve kurutulmus kekik yapraklarinin bir arada katilmasinin performans tizerine
olumlu etkiler gésterebilecegdi kanisina variimigtir.

Anahtar Kelimeler: Kekik, L-karnitin, yumurta tavugu, yumurta verimi, zorlamal tiy dokimu

Introduction stricting feed, restricting water and light, providing

feed with inadequate calcium or sodium, adding ele-
Forced molting is a method used to prolong the pro- ments such as aluminum, zinc and iodine, feeding
ductive life of broiler and |ay|ng hens or to interrupt oniy grain or cassava and administering various
egg yield temporarily when egg prices are very low. drugs and hormones (4,12,25). The traditional meth-
Various methods are used for molting such as re- od of removing feed and water together or alone is

the most commonly used method of short-term forced
molting. Following the forced molting, a number of
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Table 1. Composition of the experimental diets, kg/ton

Erciyes Univ Vet Fak Derg 16(3), 170-177, 2019

Feedstuffs Negative control group (K)& second Low Na-Ca Diets (F groups)
laying period ration of all groups
Corn grain 371.81 381.33
Wheat grain 174.00 220.00
Sunflower meal CP 36 % 140.00 0.00
Sunflower meal CP 28% 0.00 150.00
Barley grain 0.00 30.00
Rasmol 30.00 90.00
Soybean meal CP 48% 34.00 94.00
Full fat soy 44.00 0.00
Canola meal 30.00 0.00
Corn bran 30.00 0.00
DDGS (Corn) 30.00 0.00
Sunflower oll 10.00 0.00
Dicalcium phosphate 6.74 7.50
Marbel powder 89.00 20.00
Salt 3.50 0.00
L-Lysine HCI 1.10 1.15
DL-Methionine 0.70 0.92
Safizyme XP 20 1.00 1.00
Karzyme P 500" 0.65 0.60
Kavimix 23 15/5™ 2.50 2.50
Kavimix M 17" 1.00 1.00
Analysed values
Crude protein% 16.47 16.88
Crude cellulose % 5.01 6.06
Crude ash % 12.54 6.93
Crude fat % 4.27 3.14
Dry Matter % 88.58 88.53

* Endo-1,4-beta-xylanase, Kartal Kimya, Turkey: 1.400.000 U

** Phytase, Kartal Kimya, Turkey: 500.000 FTU/g

***Vitamin Premix, Kartal Kimya, Turkey: Each 2,5 kg Vitamin A: 12.000.000 IU, Vitamin D3: 2.400.000 IU, Vitamin E: 30.000
mg, Vitamin Ks: 2.500 mg, Vitamin B: 3.000 mg, Vitamin B,: 7.000 mg, Vitamin Bg: 4.000 mg, Vitamin B4, :15 mg, Niacin:
40.000 mg, Ca-D-Pantothenate: 8.000 mg, Folic Acid: 1.000 mg, D-Biotine: 45 mg, Vitamin C :50.000 mg, Choline CI. :
125.000 mg, Canthaxantin: 1.500 mg, Apo-Carotenoic acid ester: 500 mg include.

****Mineral Premix, Kartal Kimya, Turkey: Each 1 kg Manganese: 80.000 mg, Iron: 40.000 mg, Zinc: 60.000 mg, Copper: 5000

mg, lodine: 400 mg, Cobalt: 100 mg Selenium: 150 mg include.

researchers have reported that eggs obtained in the
second yield stage are heavier than those obtained in
the first yield, an increase in shell breaking strength,
an improvement in egg quality, especially in the
Haugh unit (2,11,16). However, in forced-molted
chickens, there are also studies of similar egg weight,
yellow index and egg yolk color as well as non- molt-
ed chickens (27). It has been reported that alternative
forced-molting methods can provide better living con-
ditions for the birds and these chickens can go
through the production period more comfortably dur-
ing the rest period (19). Minoura et al. (21) reported
that force molting made with wheat or rice bran im-
proves egg production. In a study using forced molt-
ing methods, it has been shown that giving vitamin E
to laying hens positively affects the immunity system
(13). The number of studies dealing with the applica-
bility of the oregano and L-carnitine and their prod-
ucts for forced molting are limited. In view of this in-
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formation, due to the fact that conventional withdraw-
al forced molting method is not suitable for animal
welfare. Therefore, this study has been carried out to
comparison of alternative non feed withdrawal molt-
ing methods and withdrawal (fasting) methods in lay-
ing hens.

Material and Methods

A total of 1170 white laying hens (Lohmann LSL), 72
weeks old were used in this study. The study was
carried out in the poultry unit of Kocatepe University
Livestock Research Center (KUHAM). The experi-
mental protocols were approved by the Animal Care
and Ethical Committee at Afyon Kocatepe University
(147-2008). The experimental rations (standard com-
mercial laying hen feeds) was used during the adap-
tation and egg laying periods and also fed to the neg-
ative control group during the trial (molting phase)
period. The feed was formulated according to NRC
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Table 2. Experimental groups in force molting period
Molting Method Feed Additives Method&Water
Groups Group 0-11 day 12-22 day L-Carnitine HCI Oregano  Method Water
Name
01 K Negative Control No No No Ad-libitum
02 M No No
03 MC 100 ppm No
04 MO Marbel Limited Barley No 5% withdrawal Ad-libitum
powder grain
05 MCO 50 ppm 2.5%
06 A No No
07 AC 100 ppm No
08 AO Alfalfa Alfalfa powder No 5% No withdrawal  Ad-libitum
powder
09 ACO 50 ppm 2.5%
10 F No No
11 FC 100 ppm No
12 FO Low Na, Ca Low Na, Ca No 5% No withdrawal  Ad-libitum
Feed Feed
13 FCO 50 ppm 2.5%

K:Negative control group, M: Marbel powder, MC: Marbel powder +Carnitine, MO: Marbel powder +Oregano, MCO: Marbel
powder +Carnitine+Oregano A:Alfalfa, AC: Alfalfa+Carnitine, AO: Alfalfa+Oregano, ACO: Alfalfa+Oregano+ Carnitine F:Low
Na-Ca, FC: Low Na-Ca+ Carnitine, FO: Low Na-Ca+Oregano, FCO: Low Na-Ca+ Oregano+ Carnitine

(23) (Table 1) and all experimental groups are shown
in Table 2. The alfalfa and dried Oregano leaf
(Oreganum onites) were used as powder form in the
study. The alfalfa was obtained from Afyonkarahisar-
Turkey as mixture of 1. 2. and 3. cuttings. Oregano
leaf was purchased from Herba Gida Ltd, izmir-
Turkey. L-carnitine was used as a premix with 50.000
mg L-carnitine HCL per one kilogram. There were 13
groups in the study. One was negative control group
(K) and the others were trial groups (M, MC MO,
MCO, A, AC, AO, ACO, F, FC, FO, FCO). There
were three main groups; 1-Marbel powder (M), 2-
Alfalfa (A), 3-Low Na and Ca (F) respectively in the
study. While feed withdrawal method applied to the
marbel groups (M, MC, MO, MCO), it was not applied
to the other groups (A, AC, AO, ACO, F, FC, FO,
FCO). The groups were named according to whether
they had received feed additives or not. The groups
subjected to force molting were given L-carnitine (C)
and Oregano leaf powder (O) as a feed additive sep-
arately (MC, AC, FC, MO, AO, FO) and together
(MCO, ACO, FCO) to 6 replicas in each group having
15 animals in the replica groups (Table 2). The hens
were distributed randomly into an apartment type
cage system (50 cm length x 60 cm width x 56 cm
high) with 5 animals in each cage. The study was
performed in three different stages. The first 2 weeks
was adaptation period, then 22 days was forced molt-
ing and the second laying period contained 14 weeks
egg-laying period. During the forced molting period
the molting trial groups were subjected to light re-
striction (there was no used artificial light) while the
negative control group was kept under the same en-
vironmental conditions with no light restriction and

ensured 16 hours of light in their cages within the
unit. All hens were provided ad libitum feed and water
throughout the last period. The molting groups were
given 100 ppm of L-carnitine HCI and 5% dried Ore-
gano separately and 50 ppm of L-carnitine HCI and
2.5% dried Oregano together. During the study,
deaths were recorded on a daily basis while molting
period viability and yield period viability were calculat-
ed as percentage. Egg yields were recorded daily
throughout the yield period for fourteen weeks while
feed consumption and egg weights were recorded
once every 14 days. At the beginning and end of the
yield period, 3 eggs were collected from each sub-
group (total 18 eggs) which were examined for egg
shape index, egg weight, Haugh units, eggshell thick-
ness and yolk color as an egg quality parameters
(11,27). The feed used in the trial was analyzed ac-
cording to AOAC procedures (3) (Table 1). Statistical
analyses of the collected data were performed using
one-way analysis of variance in the SAS statistical
program (26) package program. Tukey test was ap-
plied on the data to assess importance.

Results

It was found that egg yield mean values showed a
difference between the groups in whole yield period
including the second yield period and the yields of all
the experimental groups except FCO group were
found significantly (P<0.05) higher than the control
group (Table 3). When the study is assessed as a
whole, it was observed that the egg weight varied
significantly (P<0.05) between groups. Regarding
feed consumption, it is observed that group ACO
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Table 3. Egg production and egg weights of groups in the second laying cycle (0-98 days)

Gro- Egg produc- Egg pro- Feed con- Feed con- Egg we- Mortality Mortality rate
ups tion % duction % sumption version ratio  ight(g) rate Second produc-
Molting sta- After (g/day) (kg feed/kg Molting tion cycle (0-98
ge molting egg mass) stage days)
11-22.day 0-98.day MeanzSE MeantSE (0-22 MeanzSEM
Mean+tSEM  MeantSEM M MeantSEM M days)
Mean+SE
M
K 65.98°+1.47 64.38°t0.4 13253+ 1.98°+0.03  66.97°t0. 2.22°+1.4 1.05+0.40
5 2.23 27 1
M 0.00%£0.00 83.18%+04  135.55%+  2.09°°°+0.03 64.90°°%  14.39%°+3. 1.45+0.47
8 1.87 +0.29 62
MC  0.00%0.00 84.24°+0.5 132.14%°+ 2.03°9+0.03 65.07°% 12.22%°+2 (0.98+0.42
0 2.26 0.34 .05
MO  0.00%0.00 83.77°+0.4  134.93™+  2.07%°+0.03 65.09°%+ 8.89%°+2.  0.380.27
8 1.64 0.38 81
MCO  0.00%t0.00 80.44°°+0.4 134.99%+  2.09%°+0.04 64.47°®+ 10.00™°+5 0.46x0.33
3 2.44 0.41 64
A 0.00%£0.00 80.37°+0.5  133.65%®°+ 2.09°°°+0.03 63.99°%®°+ 10.00%°+1 2.71+0.97
7 2.06 0.40 49
AC 0.00%+0.00 82.86%+0.6 134.47%°+ 2.07°°°+0.02 65.01°% 12.22%°+1 1.23+0.68
6 1.53 0.27 A1
AO 0.00°+0.00 82.77%°+0. 135.60%+ 2.13%°+0.04 63.61%°+0 12.22%°+2 1.41+0.70
56 2.41 42 .05
ACO  0.00°0.00 85.19°+0.5  139.987+2. 2.21%+0.03 63.43°+0. 15.56%t4.4 1.78+0.73
8 13 36 4
F 34.06™+1.52 71.45%405 124.99°+1. 1.91°t0.03 65.37°+0 3.34%°+1.  1.41+0.52
1 76 26 49
FC 32.81°%1.56  70.299+0.5  130.02°°+2 1.96%+0.03  66.38%°+0 1.11°¢1.11 1.39+0.51
1 .06 27
FO 37.68°+1.97 71.05°t0.4  130.85%®°+ 1.95%+0.02  67.03°t0. 0.00°t0.00 1.37+0.50
6 1.55 27
FCO 34.08%+1.71 69.90%+0.5 128.61°+2 1.95%+0.03  66.02%°+0 2.22°+14 1.23+0.43
9 .04 27 1
P 0.001 0.001 0.001 0.001 0.007 0.001 0.451

a,b,c,d,e: Means with different superscripts in each row are significantly different

consume feed significantly (P<0.05) higher however,
group F consume significantly (P<0.05) lower feed
consumption as compared with other treatment and
control group (Table 3). Feed conversion ratio (FCR)
vary between 1.91 and 2.21 and significant (P<0.05)
differences were found between the mean values of
the groups (Table 3). Mortality rate remained non-
significant (P>0.05) (Table 3) between the groups in
the study period between 0-98 days. For egg quality
parameters, no significant (P>0.05) difference was
observed between the groups in the first and last
analysis except for egg yolk color (P>0.05) (Table 4).

Discussion

The findings of our study coincide with the state-
ments made that forced molting has a positive impact
on egg yield (6,7,14). An assessment of the egg yield
during the yield period reveals that group ACO
(85.19%) showed significantly high egg yields while
the lowest yields were manifested by group FCO
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(69.90%). Aygun and Yetisir (5) found the same re-
sults in their work, that their results were similar be-
tween the groups during 40 weeks period. It is con-
cluded that the egg yield obtained in present study
was much higher than the values reported by
Kucukyilmaz et al. (20) for poultry subjected to differ-
ent molting periods and the egg yield values reported
by Keshavarz and Quimby (15) for a group molted
with the application of the feed withdrawal method.
Koelkebek and Anderson (18) reported a similar egg
yield performance during a 10-day feed withdrawal
method and withdrawal feed contained maize-soya
shells and maize-wheat chips. An examination of the
egg yields of groups provided alfalfa flour during 0-98
days of the study reveals that alfalfa flour supple-
mented groups have similar yields as M, MC, and
MO whereas the yield of the alfalfa flour group with-
out supplements was lower but similar to group MCO.
Therefore, it can be asserted that alfalfa flour supple-
mented with L-carnitine and/or Oregano can be used
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Table 4. Egg quality parameters (Initial and end of experiment)
Initial of experiment End of experiment
Gro- Egg shape Egg Shell Haugh Egg Yolk Egg sha- Egg Shell Haugh Egg
ups index (%) Thickness  Units Color pe index  Thick- Units Yolk
mm (%) ness, Color
Mean+SEM MeantSE mm
M Mean+tSE MeantSEM MeantS MeantSE MeantS
M EM M EM MeanzS
EM

K 72.78+0.48 0.35:0.006 67.01:0.2 10.61®+0.2 72.06°x0 0.34+0.00 67.44+0. 11.78%
8 4 73 6 31 0.13

M 74.94+0.37 0.35£0.004 67.21£0.2 11.67°£0.21 74.89°+0 0.34+0.00 68.50+0. 11.17%+
0 .61 6 29 0.19

MC  74.67+0.68 0.35+0.004 67.40+0.1 11.50®+0.2 73.67°°+ 0.34+0.00 68.55+0. 11.67%+
7 2 0.59 6 26 0.20

MO 74.39+0.44  0.34+0.005 67.80£0.1 10.78%°+0.1 73.50%°+ 0.34+0.00 68.62+0. 11.44%+
6 9 0.62 5 25 0.17

MC 74.33+0.61 0.35+0.006 67.60+0.2 10.78%+0.2 74.06°°+ 0.34+0.00 68.24+0. 11.22%+

(0] 5 4 0.57 5 22 0.19

A 74.61+0.24 0.35+0.007 66.88+0.2 11.50°°+0.3 74.33%°+ 0.35+0.00 68.78+0. 11.78%
3 3 0.54 5 46 0.19

AC  73.22+0.50 0.35+0.006 67.03+0.2 11.56*+0.1 74.39%+ 0.34+0.00 68.71+0. 11.00%+
4 8 0.54 5 25 0.23

AO  73.83+t0.56 0.33+0.003 66.70+0.3 11.06%0.15 74.22%+ 0.34+0.00 67.76+0. 11.33%+
1 0.48 7 30 0.18

ACO 74.06£0.69 0.35+0.004 67.32+t0.2 10.67°+0.30 74.17®°+ 0.34+0.00 68.59+0. 10.89°+
4 0.60 6 26 0.20

F 73.17£0.96  0.34+0.003 67.36+0.3 10.83%°+0.2 72.94%°+ 0.34+0.00 67.99+0. 11.33%+
0 5 0.56 4 29 0.16

FC 73.5620.59  0.34+0.004 66.83+0.2 11.72°+0.23 74.28%+ 0.35+0.00 67.54+0. 11.28%+
8 0.51 5 29 0.18

FO  73.61+0.36 0.33+0.004 66.92+0.3 10.44°+0.20 72.33°°+ 0.35+0.00 67.44+0. 11.11%+
2 0.63 6 36 0.14

FCO 75.22+0.74 0.3330.005 66.74+0.3 11.28%°+0.2 73.11%®+ 0.35%0.00 67.87+0. 11.39%+
6 5 0.53 4 32 0.18

P 0.088 0.060 0.073 0.001 0.014 0.868 0.088 0.007

a,b: Means with different superscripts in each row are significantly different

an alternative molting material during feed withdrawal
method and the yield impact is similar with the mix-
tures presented by the researchers as an alternative.

Wu et al. (28) carried out a study with two white lay-
ing hybrids to determine the impact of two different
forced-molting methods on the egg yield as well as
on egg quality. It was observed that the molting meth-
od did not have an impact on egg yield and egg
weight. The present trial findings showed that at the
start of the study (14-28 days), group M egg yield
was almost similar to group F while at the mid of
study, the egg yield of group M was higher as com-
pared to group F. Kugukyilmaz et al. (20).Yilmaz and
Sahan (29) study showed that 50% egg yield with
62.05 g average egg weight were produced from
brown layers hens which were subjected to force
molting with full grain and zinc oxide application. In
terms of significance, the lowest egg shape index
form at the end of the study was manifested by group

K (72.06) while the highest values were displayed by
group M (74.89) which coincided with the results re-
ported by Kucukyilmaz et al. (20) that molting had an
impact on index form. The findings by the same re-
searchers that shell thickness and Haugh unit are
affected by molting. In contrast, the results of our
study asserted that eggshell thickness and Haugh
unit were not affected by molting and feed supple-
ments were not commensurate. In a study carried by
Bell and Kuney (8) the Haugh unit values obtained
from feed withdrawal groups (74.7-75.7) are less than
the values calculated for feed withdrawal groups in
the trial. Regarding egg shape index, in groups M;
there was no difference between egg shape indexes
and eggshell thickness in the present study. These
results was correlated to another study which ob-
served no differences in shape index and eggshell
thickness of brown layer hens during 12 days of
forced molting with feed withdrawal (1). Molino et al.
(22) and Bell and Kuney (8) reported that the egg-
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shell thickness is 37mm after feed withdrawal as a
force molting and this value was found proximal to
eggshell thicknesses measured in groups M (0.35
mm). However, other researchers observed that
forced molting improves eggshell thickness but our
trial results were different (6). Khoshoei and Khalali
(17) reported no difference in the eggshell thickness-
es in the 3rd and 4th months after peak yield with
different force molting methods such as feed with-
drawal method, different grain applications, cotton-
seed bran and molting feed applications after fasting.
At the end of the 22 days of the molting period, about
0% and 15.56% mortality were observed in the
groups. When a comparison is made with the mortali-
ty rates reported by Biggs et al. (10) in a program
without feed withdrawal (0-2.4%), it is observed that
such range of mortality is commensurate with the
results of groups FC, FO and FCO. Moreover, it is
much less than the figures for group F and the alfalfa
flour groups. When a comparison is made with the
2.60% mortality value observed by Petek (24) in
groups without feed withdrawal, the results for groups
FC, FO and FCO were found low while the values of
group F and the alfalfa flour groups were found high-
er than this value. The results of the study were not
similar to those of Aygun and Yetisir (5) who also
reported no difference between the mortality rates of
the groups without feed withdrawal. This suggests
that feed consumption in the groups may have been
inadequate during the molting period. The conclusion
made in the study that M groups feed consumptions
were similar to those of group K. However, various
studies reported that molting white layer hens sub-
jected with the application of different fasting periods
increased feed consumption (20). Molino et al. (22)
carried out a study in which the activities of feed with-
drawal programs and feed restricted programs were
compared and reported that the group averages were
similar in terms of feed consumption. When the feed
consumption of the 0-98 day period in the study is
assessed, the results do not coincide because there
are differences between the groups. However, the
feed consumption value reported from the feed with-
drawal group in the study is less than the values ac-
quired in the study. Researchers report that the feed
conversion ratio of 2.27 for poultry which has been
observed during feed withdrawal molting period and
this value is higher than the feed conversion ratios
reported for groups M (2.03-2.09). These differences
are attributed to the difference found between groups
in which raw nutrients were used in the feed during
the yield period. Keshavarz (15) reports a feed con-
sumption of 109.2g during yield period for Babcock
B300 layer hens subjected to 10 days of feed with-
drawal and a feed conversion ratio were found 2.55
while Bell and Kuney (8) reported that animals sub-
jected to feed withdrawal had a feed consumption of
102.9g-104.2g and a feed conversion ratio was found
2.59-2.60. When our study findings are compared
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with these values, it is observed that the feed con-
sumptions of group M are higher and the feed con-
version ratios are lower. A farm-based study was
conducted in which feed withdrawal method were
used as a force molting and molting feed contained
maize without salt which is further supplemented with
P and Vitamins (9). The feed conversion ratios of this
farm study were compared with the feed conversion
ratio of our study, and it was observed that the values
of groups F and M are less than the values reported
by the researchers.

Conclusion

It is concluded from our study, that there were signifi-
cant differences were observed between the groups
in terms of egg production mean except FCO group
and the yields of all treatment groups were found
significantly higher than the control groups. It was
observed that supplementing groups M with L-
carnitine and Oregano individually had a positive
impact on egg yield whereas using them together had
a negative impact. Moreover, all feed supplements
had also shown a positive impact on the egg yields of
groups A. As a result, it can be concluded that alfalfa
flour supplemented with various feed additives could
be used as an alternative during feed withdrawal
method. Further, the adding of L-carnitine and Orega-
no together into alfalfa flour has a positive impact on
performance in terms of animal welfare.
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