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Table 1- Composition (%) and nutritive content of the diet during molting

Ingredients (%)

)

61.55
Corn
(109 43) g Al 237
Soybean meal (43%) '
9, S|
Zinc oxide 2.49
w2lS oé) 2.5
Vegetable oil :
Slawd M <> 1 6
Dicalcium phosphate '
Blo ))%
Oyster shell 5.25
Sod
Salt . 0.25
e JoSe 0.25
Mineral premix
ety S 0.25
Vitamin premix
ossste JI o
DL- Methionine 0.14
Sal
Limestone 2.01
Chemical composition
(PS585BS o) omdplia (5551 2820
AME, (Kcal/Kg)
(803) P&
Crude protein (%) 1550
(EWSR NI 0.4
Methionine (%) )
(wey3) o3
Lysine (%) 0.91
(405) ol
Calcium (%) 3.18
(159 (s 1 s 041
Auvailable phosphorous (%) '
(J..o)b) ¥l oylas
Ether extract (%) 5.03
(seke 1 Cand) 55 20000

Zinc (ppm)

SIS Sk 5 (1) 3 05 Jel0 (CU) s <p S eB0 (Z) (55 ep S ko 25 (Fe)oal oo 5 o 100MIN) 550 (ssbs oy 5ok o sl iten oo
35 p.Sigke 2 (80) et 5 s 1(CO)
25mg‘ (BG )L)““‘Sfbf)"’ L)“‘oL"f 6mg ¢ (BZ)J}M&}.‘)) u.wLule mg ¢ (Bl)ua.oLu L)“‘OL"f 4mg ¢ A quleSOOO IU d9l> 0 yu> 31591.5 o dl)’ ML}9 J.aSw
ool dMQ E sl 15MYD3 sty g 3000Mg(H) (y590 10MY(B3) ks 20Mg(B9) Sdgs sl 2Mge (B5) Siisgiil apel 15Mge B12 ualisg
g es400mg K3
*Mineral premix provided the following per kilogram of diet: manganese, 100 mg; iron, 25 mg; zinc, 60 mg; copper, 10 mg; iodine,
0.5 mg; cobalt, 0.1 mg; selenium, 0.2 mg.
2 \itamin premix provided the following per kilogram of diet: vitamin A, 15,000 IU; vitamin B1, 4 mg; riboflavin, 10 mg; vitamin
B6, 6 mg; vitamin B12, 25 mg; pantothenic acid, 15 mg; folic acid, 2 mg; niacin, 20 mg; biotin, 10 mg; vitamin D3, 3,000 mg;
vitamin K3, 5 mg; cholin, 400 mg.
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Figure 1- Effect of high dietary zinc level on feeding behavior percentage of layers during molting
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Figure 2- Effect of high dietary zinc level on drinking behavior percentage of layers during molting
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Figure 3- Effect of high dietary zinc level on non-nutritive pecking behavior percentage of layers during molting

a8 S 350 oanlie 35 (27) sy iean L iljal di
Bt jload pgyme slagye 13 Shgd Bpae 4y bgye lacolld
ol Ly (33150 bl oo el pon (glayiiind (35 S5 il L
Sy 59y 2 (19 618) 485 g0 (gl )y id S 90
Sg 9By Wlali3l A2 5l 0sd pg e (slag ye &S 03905 jauda
oial38l ) 45,8 ol (28) s iohy Gt ]y B 4y 5

19y ey 5oy U (sldsd 25 Sy 3 IS5 L il

0255 By (2alS L9y vl ob 45 ol 48,5 95 &y il
(15) 5> cdllas s plo (slaasdly L o (P>0/05) wisb o
sl S5 oy Bl gy b stalesl o (13) ol 5 ST
Al glagye 3 &5 03)S ()15 1IR3 160 )8, 2 ey
Syae HalS e (A5 s (S5 518, g g L odd



1395 bl 2 o jlosis 8 wl> ol ! ol pole el gy 4 s 356

e L) (b ol S ol (sl ye (05 Sy L,
o gord ol g Shd Bpas & o) ) g sl adly Sl
(8l Gl gl e (35 Sg )8y Gep L ials

P el (55 Se ) sopd » Yl gh) sl e 53U
odly s 4 S 3 ,Ii8es5 slagpe jd inlejl calisee slajg,
A pod oy 5l )13y ol eusliy JSb 51 &S jolailen Cunl 0
o sLjyy (b ) sk 3,5 Mo (el () de sob 4
392 933,55 edalidie (e2lag (2] S LgSomd ol g o)l
b odalie 02l (55 S9hlB) Loyd cp pYL sl

0.14
d
0.12
:%:‘ oo 0.1
5 § E 0.08
D B
v 2 2006
5 g2 0.04
FHmEY
(23
< 5 0.02
0
-0.02

..).))fun ‘-;J:AAC dLh)L:.é)
slagre ollss 5l 1oy oy 59y Vb aw
oo .ol oad o3l L3 D S > dilise (slanjg, 5o liKess
gy w8, (nl jop b e 5 cnpeS S5O L

(P<O/05) ol 63,8 a9 i 9 pgws

A8 el Lais i, S, (Lo (sl 5 LS) Ll
el GBSy 5l phe Lot Cundg K oy (bS5 ol
025 Jb Jesd 31 pise ] slaylid ol g slite Lawgs by (3,8
b by ilil s jolate 4y by (S g oy 05 culy
(30) ol (1950 o5m0 o g e Lo 5

o Jole b (Siw S 5l 8 el (Sae 35,8 ) S
slaoise (05 S s, sl wbl gzt syl o
o=l DRl L lejen joy ol )3 &5 Adl e wiin o) 4 bgrye
S ol 31 A8 ilaj i Al ilsEl ol lags b, ol
SNl & bled b ye 058 (6ol (9)55 Wil ol ol
28) 5o5 sloimgsy (10) )l 100 clleb b clled S 4 |
lndrgs 5 JiSass slacs 45 loj a8 ol s (29
a8 el LBl gladss pd Jld) wiad Sl 5l pgyme (bgS
I e () Sg & Widged ol gl )b il b b b
S pome S d gl Syome SOl o)L Gl s

doo)d op ol e jg) 50 Gislejl cpl 3 b e (sl da e

Day

S o o liKes (e pe canleg (35 Sy by kopd p g5y Vb s ggl Jloss il -4 JSWS
Figure 4- Effect of high dietary zinc level on aggressive pecking behavior of layers during molting
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Figure 5- Effect of high dietary zinc level on preening behavior of layers during molting
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Figure 6- Effect of high dietary zinc level on sitting behavior percentage of layers during molting
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Introduction The commercial egg industry commonly uses induced molt procedures to rejuvenate flocks for
a second or third laying cycle. Molting may be induced by feed withdrawal for up to 10 days (7), water
withdrawal for 2 days (19), or both, along with a reduction of day length (14). Such programs cause concern
about animal welfare because it is thought that they may be harmful to hens (28). Given the concerns for
potential bird stress, various methods of nutrient restriction that would avoid long term feed withdrawal have
been investigated (20, 24). One of the alternative methods for molt induction is high-dietary Zn (4).

Materials and Methods In this study, a total of 30 Hy-line W-36 leghorn hens (at 50 wk old) (1400 + 150
g), were randomly assigned to 5 replicate. Ten cages (3 hens in each cage) on both the upper and lower tiers
were considered to observe behavior patterns. Data recording of predetermined behavioral patterns were carried
out using five Camera Digital Video Recorder Multiplexer System. Behavior recording began at 9:00 h each day
and ended at 11:00 h and a second observation starting at 16:00 p.m and ended at 18:00 p.m. Total of ten cages
(containing 3 hens/ cage (30 hens total)) were used to collect 5 behaviors (feeding, drinking, nonnutritive
pecking, preening and aggression pecking) and one posture (sitting). The following ethogram was adopted from
Webster (27) feeding defined as pecking behavior directed toward the feed trough or toward a neighboring feed
trough. Drinking was defined as the appearance of ingesting water from the nipple at the near of the cage.
Nonnutritive pecking was defined as non aggressive pecking at anything other than feed, which included cage
pecking, feather pecking, bill pecking and air pecking. Preening behavior involved the manipulation of the
plumage with the beak. Aggressive was the sum of pecks that occurred within a cage or between neighboring
cages. Sitting was defined as a crouched posture with shanks or breast in contact with the cage floor.

Results and Discussion Percentage of observation of all behaviors except for non-nutritive pecking was
significantly affected by high dietary zinc (P<0/05). The highest and lowest percentages of eating behavior were
observed on d 1 and 8 and the lowest drinking behavior was in d 4 and the highest percentage of non -nutritive
pecking was observed on d 5 and 8 (P<0/05). In this study the eating behavior decreased, non nutritive pecking
increased, which was consistent with reports by Webster (27) and Dunkely et al (13). They observed that the
reduction of feeder-related activities by feed-withdrawal hens was accompanied by an increase in non nutritive
pecking. Increase in drinking behavior probably was due to the increased feed consumption. This is supported by
Woodward et al (29) who observed that fully fed hens drank nearly twice as much as feed withdrawal hens. On
the basis of our results and the results of other studies (29) it appears that birds receiving high level of Zn had the
lowest feed intake, they tended to drink less, because it was observed that feed withdrawal hens were not eating,
they tended to drink less. Aggressive behavior was not observed on d 3, 4 and 8 and the highest percentage of
aggressive pecking was observed on first day. The minimum and maximum percentage of preening behavior
have been occured on d 3 and 6, respectively and the highest and lowest sitting percentage has been observed on
d4and 1 (P<0/05). Preening behavior is generally suppressed when hens are involved in other activities such as
feeding. Dunkley et al. (13) observed that the feed withdrawal hens spent more time preening until the last few
days of the most period, where as the fully fed hens did not. Their findings are in accordance with the results of
this experiment that hens spent less time at the feeder, they spent more time involved in preening activity.
Reduce aggressive behavior on days 3 and 4, was probably due to the reduced eating and drinking behavior, so
probably reduced competition for food and water can be attributed to aggressive behavior and this dcrease on
day 8 is probably the result of an increase of preening behavior. Given that eating behavior has been decreased
by the fifth day the bird has a chance to be in a sitting position.

Conclusions Use of high zinc molt diet method could be effective to reduce aggressive behavior and increase
preening behavior of laying hens during force molting.
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