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Abstract. The study was undertaken to assess the e1Iect of incorborating Salicornia bigelovii Torr meal (SM) 
in laying ration on egg components of Baladi and Leghorn hens. Hens were fed ration containing 0, 40 or 80 g 
Kg- l SM. Four eggs per day of each replicate of both breeds were collected for three consecutive days during 
the last week of each 28- day age period. Albumen, yolk and shell weights of each individual egg, their 
percentages and yolk albumen ratio were determined. The results showed that the inclusion of SM in the 
layer ration had a significant (P< .05) adverse effect upon egg_ shell and yolk weights, yolk:albul11en ratio, 
shell and yolk percentages and the degree of the adverse cffect was proportional to SM inclusion level with 
respect to egg weight, yolk weight and yolk:albumen ratio whereas albumen weight was not atTected and 
consequently albumen weight percentage was increased (P<.05) proportional to the SM inclusion level. 
Signiticant (P<05) differences in breeds' response to SM inclusion in the ration was also observed with 
regard to shell weight and shell weight percentage. The results also showed significant (1'<05) breed and 
age differences with regard to all studied egg component traits exccpt albumen weight whIch was not afTccted 
by age. 

Introduction 

Limited resources of standard feed ingredients for poultry in certain countries has 
necessitated a continual search for altternative feed ingrredients. Salicornia bigelovi i 
Torr is a halophytic oil seed crop tolerant of brackish and seawater irrigation. Yield of 
seed and biomass equalled or exceeded conventional oil-seed crops such as soybean and 
sunflower [I]. Salicornia bigelovii Torr meal is a by-product of the oil extraction 
containing 34% protein and 5.5% residual oil [2]. Inclusion of Salicornia bigelovii Torr 
meal in the diet has been found to exert a depressing effect upon broiler performance as 
reported by several investigators [2-5]. With respect to layers performance. Similar 
results were observed by AI-Batshan et aL [5]. Salicornia bigelovii Torr meal contained 
an antinutritional factor (saponin) which has an adverse effect upon broilers and layers 
performance [2-5]. Egg components have been shown to be infleunced by age [6-8]. strain 
[9-11] and breed [6,7,9,12]. However, the information about its effect upon egg 
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components is lacking. The objective of this study is to assess the effect of Salicornia 
bigelovii Torr meal and age upon egg components ofBaladi and Leghorn laying hens. 

Materials and Methods 

Two hundred seventy 40-weeks-old Saudi Arabian Baladi and Leghorn hens ( 135 
hens of each breed) were obtained from the Baladi and Leghorn populations which have 
been J'andomely bred for severe I years in the Experimental Poultry and Livestock Farm 
of the Animal Production Department. College of Agriculture. King Saud University. 
The hens of each breed were divided into 9 groups, 15 hens in each, and randomely 
alloted to 9 floor pen (J .5x2m) in an environmentally controlled house. Three groups 
(rcplicates) of each breed were randomely assigned to one of the following dietary 
treatmcnt; (a) laying hen basal diet (Table 1); (b) basal diet supplemented with 40 g Kg-[ 
Salicornia Bigelovii Torr meal (SM); (c) basal diet supplemented with 80 g Kg-[ SM. 
The chemical composition ofSM has been previously reported by Attia cl al. [2]. 

Table I. Composition ofthc basal diet nsed in the experiment 

Ingrcdil,nls and calcnlated analysis 

Ingredlcnt 

(iround yelilm corn 

Soybean meal (48% CP) 

Ground \,heat 

Fish meal 

13ran meal 

i\llidl'a meal 

Limc,tone 

Dicalcium phosphate 

Concentrate <I 

Palm oil 

Pigments b 

Salt (\laCI) 

LnL! me prLparatlon~ 

UL-I'vlclhionine 

('alculmed analysis 

('rmk Protein 

ME" (Kcal got) 

fOrher extract 

Calcium 

Total Phosphorus 

Sodium 

IO()O 

1-+1 I 

21 () 

XIJ() 

110 

99 () 

() 5 

4(J 

110 

3.7 

2.4 

10 

06 

1711 (I 

2 7 
j() [) 

35.11 

(J{) 

3.:' 
'Provided the following per Kilogram of diet: vitaminA,12000IU; vitamin 0" 6000 ICU: \itamin E. 8mg; 
choline chloride, 20 mg; vitamin K, 1.6 mg; vitamin BI. 1.6 mg; vitamin B" 4mg: \'itamin B(" 0.8 mg: niacin, 
2(J mg, pantothenic acid, 8mg; folic acid, 0,8 mg; biotin, 0.08mg; vitamin C,80 mg; ethoxyquil1, 56 mg: Cu 12 
mg: 1.0 8 mg: Fe, 40 mg; Mn, 80 mg; Zn, 48 mg; CO,.04 mg; Se, 0.16 mg. 
"I'ro\ ,ded the following per Kilogram of diet: xanthophyls 1.1 S-' mg; ethoxyquin 23' mg: emulsilled lilL l)) 5-
1 mg: silica, 6,21'; 1l1g; carrier, 6.9-' mg. 
CXylanase (IT 3.2.18) 12000 fXlI/g: Ii- gillcanasc (EC 3.2.1.6) 5000 bgu/g, 
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I he trial lasted for five 28 day age periods and the birds were subjected to standard 
management practices, For egg components study, four eggs per day of each replicate of 
both hreeds were collected for three consecutive days during the last \veek of each 28-
day age period (P), Eggs were stored overnight at 10-11 (Ie. The next day, the eggs were 
individually weighed to the nearest 0,1 g, broken, the yolk separated ti'om the albumen, 
,1Ild the albumen discarded, ['he yolk was then rolled on a damp paper towel to remove 
an) ddhering albumcn and yolk was weighed, The shell was washed carefully to rcmove 
,dbull1en, dlld dried :n .~ 1--:~~ C' for 24h prior to weighing, The albumen weight (A W) 
lIas then calculated by substracting yolk weight (YW) and dry shell weight (SW) from 
Illl' illitial whole eg~ weight (EW), Shell (SHP). albumen (A WP) and volk (YVv'P) 
WL'1 Ilt'rcenta'!cs and Y W:A \\1 ratio were also calculated, 

[jara olltained 'vere 'iUllJccted to statistical analysis using the (Jeneral Linear 
Il"'!' IS ,lr"Cn' 'I eO, of <-:;\" m'itItute r 141 Llsing the following ')talistical mockl: 

UP I 

I\Ll'le ) ,1,,1 I': Lile Itll d:'~lcr",lilon of the I" hret',j (13l./' dgl: period (p) :[[Hi kill trc:Il11lenl 

(: l'i" tlj·!tl.'r~(ti()\1 hl':_\'!,'el1 brecd and age period, Dr 1.\ Ihl: inter~1I'1iYl betwel;ll 
i)J'Cl'U anLl treatment. PT,k b the Illtcraclion between age period ami tr',:almClll alld F~PT:,L 

:' "i,' Illd,xtlliil hCl\\'eL!ll) ':<Cll. age pcriod and trei1ll11cn\. ,Ll ie Till' genet'dl ,nean :1l1d l'IiLI 

:~ till' j'111(1()111 error as,nciated .,mh Y,\kl observation, Shell. aibul1len and \ulk weight 

! 'lrCel1lages -Y"-," u'alisl\lnned to arc "in 'J proportion lxior To sral:stic,1i analy:;is and 
:.d 1 i!, -',-,c: \1- ]\- iLl:,-- (~1C r; ~':~l Cn-(C i .-) \vert ne~lccled. 

Re~lIHs and Dis('nssioll 

1:)I'cc'll, d:;'_ ,Hhl 'I call11ent had a significani (p ,(5) dlcCi U[1111 al: ,ll,dic:d 
':iil.' C\C,Tl ,ih l:!11:.''1 "'_:ghl (A \V) which was onlv sl.l-'nilll~ll1tl\ aCf('l.led 1-,' breed 

" ! :ll;k's _2,:nd ~ jc\;: iilLl'!iKI;O'1 cfi~xts shmvn iii TahlL :2 ilild; \\Cll 'lot c:L"niticc\ill 
'i'l Ii1V< f ,-l, i with rcspcct to shell weight (S\V) ane] shell \\cic>.ht Pl"-c'_:nla!:'~ 

: }, :'"i,,:i, '<:: \,C1e ,';igliltlcantlv (P' ,(j:-,) "malin ill SiLt; aile! hilc! CLl!l:;,:qUl'iHh 
'! ,!":- \',', \ \\' i )11-; i\ci~:ht (YWi C\,l;i1an:d,\iih 111",,,11'1 cgllllriIs, I \)\\'HIL 

_ .. ,t.!i t~c~~ Ji, ,:!:-, ltic<lnil:- (PO) highel' S\\'P and Yo'\-; \\elgI1f perCli!I.1g'" \ Wi' 

~l'-:lJ \\ '\ \~, til thn:::-' "i" (Table ~,). Silr:iL.tr brl'~d ~lnd I 'In \~~df('rt-,.tC'.-· 

",ilL' "v\C(1 u\ ,e\,;rdi invcsligators l6, 7,9-131, Mdl'ioJl Cl:t!! i II tUlIl1d :hat smalln 
1],1.' I',i, "~'I \'i" ,iii ,'_!' alhlll,"_''I pei'CCl1\agcs I\hich "lIl'pun, 1)['1 (<iI" LV' 

\ \\ dlld YIN :1\ W lalip Ilad significantlv (P' ,(5) the lowest vallie at tht' lirst ai'e peril,e: 
Ii:',. l~!. \I{(i dd'..'; .. llcil1g dgL' ~T(lb!(' ~lL ~\\\ ,l'.:rl"t.' ,(\ j:,-'('j'i;..'dSt' 

:"Iitic~ll,lh (P' (;~) f('iiow!ng the lhird age lwriod where",; '\ W iNW 1'1): '1tt~~ctcd b\ 
.:...:'- t'''.-l : j ;!.~. -/ :\\VP ane: '/\\/P sho\·ved ~)illidar IrCild ~l~. ,··i .... \ aile! -V\~ 

1';:';;cli'e'l\ \\)-'-',1 i\\".T (L,'I'C:Ffcd ~igJ1ifii~:1I1t!\' (I'. ,(),;, i(11!C]\\'il1,', lik Iii'S! e'i'e 
:,l,i ". 
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Table 2. Effect of age and treatment on egg (EW). shell (SW). albnmen (A W) and yolk (YW) eights 
of Baladi and Leghorn laying hens. 

13rced (B) 

Baladi 

Leghorn 

Age Period (P) 

I 

2 

3 

4 

5 
SM level g kg-' (T) 

0 

40 

80 

B'P 
BxT 

T x P 

SCM 
, significant (P< .05). 
,., highly significant (P< .01). 
NSnonsigniiicant. 

EW SW AW YW 
** ** 
45.47 8 4.49 8 

53.13 A 4.94 A 

** ** 
48.498 4.84A 

49.19A 4.79A 

49.47A 4.79A 

49.67A 4.658 

49.69A 4.52c 
** ** 
49.SS A 4.S4A 

49.ISB 4.608 

48.S78 4.71c 

NS NS 

NS ** 
NS NS 

± 0.105 ± 0.015 

** 
26.57 H 

33.11" 

NS 

29.77 

29.69 

29.77 

29.93 

30.03 

NS 

29.96 

29.66 

29.79 

NS 

NS 

NS 

±0.082 

.~* 

14.41 S 

15.0S" 

** 
13.S8E 

14.710 

14.91AD 

15.09A 

15.15" 

** 
1505' 

14.828 

14.37c 

NS 

NS 

NS 

± D.035 

Means in the same column with difIerent superscripts differ significantly (P< .0 I). 

Table 3. Effect of age and h·eatment on shell (SWP), albumen (A WP) and yolk (YWP) weight 
percentages and on YW:A W ratio of Baladi and Leghorn laying hens 

Breed (8) 

Baladi 

Lcghorn 

Age period (P) 

I 
2 

3 
4 

5 

SM level g kg-' (T) 

0 

40 

80 

B"I' 
BxT 

T x P 

SEM 

, significant (P< .05). 

"highly significant (P< .(1). 
NSnonsignilicant. 

SWP AWP YWP YW/AW 
** ** ** ** 
9.89 8 5S.37 8 31.74 R 54.64 B 

9.31 A 62.27A 28.42 A 45.77 A 

** ** ** ** 
10.01 A 61.21 A 28.79c 47.35 D 

9.778 60.168 3(1.078 50.2S8 

9.718 59.988 30.31 AS 50.88"8 

9.39c 60.04B 30.57 A 51.32" 
9.12D 60.248 30.64A 51.IS AB 

** ** ** ** 
9.74A 59.90A 30.36A 51.02 A 

9.398 60.338 30.28' 50.54'\ 

9.67A 60.74c 29.59 B 49.04 8 

NS NS NS NS 

NS NS NS 

NS NS NS NS 

± 0.025 ±0.067 ± 0.063 ± 0.161 

Means in the same column with different superscripts differ significantly (P< .(1). 
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Similar trends were observed by Marion et al. [11] with respect to EW, A Wand 
YW and by Hussein et al. [6] with regard to YW:A W ratio. Fletcher et al. [8] also 
concluded that increased yolk yield was equally dependent upon increased flock age. 
Feeding 40 or 80 g Kg-I SM led to significantly (P< .05) decreased EW. SW, YW, and 
YW:A W ratio, whereas SWP and YWP showed similar trend but A W was not 
significantly affected and consequently A WP significantly (P< .05) increased compared 
with the control (Table 2 and 3). On the other hand the effect of the higher SM level was 
more pronounced with respect to EW, YW, YW:A W ratio and YWP (Table 2 and 3). 
Fig.l shows that the inclusion of SM at the level of 40 g Kg-I had a higher (P< .05) 
adverse effect upon SWP of both breeds compared with that of the higher level (80 g Kg
I). However, with respect to SW of Leghorn eggs, the same trend was observed as for 
SWP, whereas SWP and SW of those of Baladi were not significantly affected by the 
high SM level compared to the control (Fig. 1 and 2). 

10.0 

9.8 

9.6 

94 
'-
;; 
Cf, 

9.2 

9.0 

8.8 

8.fl-L------' 

o 40 

Saiicornia meal level (2/k2 diet) 

Fig.l. Effect of B*T on Shell Weight Percent (SWP). 
H columns with different superscripts differ significantly (P< .05). 

80 

_ Baladi 

[==:J Leghorn 

The less pronounced adverse effect of the high SM level upon SW and SWP 
might be attributed, among other reasons, to the fact that hens received the high SM 
level produced less number of eggs compared to those received the low SM level as 
reported by Al-Batshan et al. [5] and partially to the high mineral content of SM, 
particularly calcium, compared to soybean meal as reported by Attia et a/. [2]. 
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