An-Najah Univ. J. Res. (N. Sc), Vol. 1 7(2), 2003

Effect of Feeding Natural Zeolite on Performance of Laying Hens Drinking Saline Water

Ma`en Samara Department of Animal Science, Faculty of Agriculture, An-Najah National University, Nablus, Palestine.

E-mail: mhsamara@yahoo.com. Received: (14/1/2003), Accepted: (25/5/2003)

Abstract

This experiment was conducted to determine the effects of dietary natural zeolite on performance of laying hens receiving saline drinking water (2g NaCl/L). One hundred and twenty 49 weeks old laying hens were randomly assigned (two birds per cage) to 60 cages in a naturally ventilated laying house. Six treatments were examined over a 28-day period. Control hens received town water and a commercial layer diet (TW-LD). Hens of treatment 2 were given town water and were fed a commercial diet supplemented with 10 g/Kg natural zeolite (TW-Z10). The remaining four treatments received the water containing 2g NaCl/L (SalW-) and a commercial diet supplemented with 0, 10, 20, and 30g/Kg natural zeolite for treatments 3 (SalW -LD), 4 (SalW-Z10), 5 (SalW-Z20), and 6 (SalW-Z30), respectively. To account for differences in the amounts of added zeolite, sand was added to the diet in order to keep the resulted diets isoenergetic. Egg production, egg weight, egg mass output, daily water intake feed consumption, feed conversion, and eggshell quality parameters were measured. No significant treatment effects were observed with percentage egg production, egg weight, egg output, feed conversion and feed consumption among the different treatments. However, water intake for hens in treatment 5 was significantly higher than that of hens in the remaining treatments. Significant differences between treatments were observed with regard to all shell quality measurements other than egg specific gravity. Saline water caused a significant reduction in shell thickness, shell weight: egg weight, and shell weight per unit surface area. Addition of natural zeolite (10 to 20g) improved eggshell quality parameters especially for hens receiving saline water.

(KEY WORDS: Saline water, natural zeolite, laying hens, and shell quality)

) / .(

184^“Effect of Feeding Natural Zeolite on Performance of …”

An-Najah Univ. J. Res. (N. Sc), Vol. 17(2), 2003

)_{(.} . ) TW-LD .( ) / ( ) TW-Z10 ( / / ) Salw-LD ( ) Salw-Z10 ( ) Salw-Z20 ( ) Salw-Z30 ( .

. . ) / ( . Introduction

The addition of NaCl (2g/L) to drinking water of laying hens has been shown to reduce egg shell quality and increase incidence of egg shell defects^{(1-4)}. Moreng et al.^{(10)} reported that supplementing the drinking water of laying hens with 2g NaCl/L did not significantly affect feed intake, egg production, or egg weight and that eggshell defects were increased. Attempts were made to overcome the detrimental effects of saline water on eggshell quality. Balnave et al.^{(4)} concluded that hens producing eggs with defect shell as a result of receiving saline drinking water failed to show any improvement in eggshell quality or any reduction in incidence of eggshell defects when saline water was supplemented with ascorbic acid. On the other hand , Moreng et al.^{(10)} reported that supplementing layer diet with zinc-methionine, but not zincsulfate, was effective in overcoming the negative influence of the added 2g NaCl to town water. In contrast, Balnave and Zhang^{(3)} concluded that supplementing the saline drinking water with zinc-methionine, zinc sulfate, or chellated zinc-EDTA significantly reduced the incidence of eggshell defects and in some cases improved eggshell breaking strength. These inconsistent responses were explained by the differences in zinc availability when these compounds are fed to chickens.

Under normal conditions when hens were not exposed to stressors (i.e. environmental temperature or saline water), dietary supplementation with

An-Najah Univ. J. Res. (N. Sc), Vol. 1 7(2), 2003

sodium zeolite has been shown to improve eggshell quality^{(12-13)}. Similarly, Olver^{(11)} using clinoptilolite as a dietary supplement (50g/Kg) observed significant differences in response of different strains of laying hens with regard to egg production parameters but not feed intake. Because of it’s high ionexchange capability, it is postulated that supplementation of natural zeolite may have beneficial effects on eggshell quality of hens drinking saline water. Therefore, the purpose of this study was to investigate the effects of commercially available natural zeolite when added to diets of hens drinking saline drinking water.

Materials and Method

A total of 120 commercial laying hens (49 wk of age) were randomly assigned to (two hens per cage) 60 cages (40x38x33 cm) in a naturally ventilated laying house. Each cage was considered as an experimental unit. Experimental diets and drinking water was provided for ad libitum intake, and photoperiod was maintained at 16 hrs. The daily temperature range in this study was 16 to 29 degrees centigrade over the 4-wk experiment. The basal diet used in the experiment was a commercial layer mash with a calculated composition of (180 g/Kg crude protein, 3.8% Ca, 0.6% P, and 0.35% NaCl). The basal diet was supplement with natural zeolite (table 1) and/or sand (as a diluent) that were washed and sun dried. Sand was added to the experimental diets in order to keep the diets, resulted from natural zeolite supplementation, iso-energetic. The treatments used were:1) Town water and basal diet supplemented with 30 g sand (TW-LD); 2) Town water and diets supplemented with 10 g zeolite and 20 g sand (TW-Z10); 3) Town water supplemented with 2 g NaCl/L and diet supplemented with 30 g sand SalW-LD); 4) Town water supplemented with 2g NaCl/L and diet supplemented with 10 g zeolite plus 20 g sand (SalW-Z10); 5) Town water supplemented with 2g NaCl/L and diet supplemented with 20 g zeolite plus 10 g sand (SalW-Z20); 6) Town water supplemented with 2 g NaCl/L and diet supplemented with 30 g zeolite. Following a 2-wk acclimation period, performance parameters were recorded for 28 days experimental period. Egg production was recorded daily for each cage, but average values for each experimental unit was used for data analysis. Egg weights were recorded weekly from all eggs produced on the last 2 consecutive days. These eggs were also used for specific gravity measurements^{(7)}. Eggs produced during the final 2 days of the experiment were used for eggshell quality measurements^{(4-5)}. Water consumption for each treatment was monitored daily, but the average water intake was used for data analysis. The data were analyzed using the General

186^“Effect of Feeding Natural Zeolite on Performance of …”

An-Najah Univ. J. Res. (N. Sc), Vol. 17(2), 2003

L_{inear Model (GLM) procedures of SAS(14). Significant differences (P<0.05)}

among treatments were determined by the multiple range test^{(6)}.

Results

Table 2 shows treatment effects on percent egg production, egg weight, egg mass output, daily feed intake, water intake, feed conversion and eggshell quality measurements. Providing hens with natural zeolite did not affect (P>0.05) percentage egg production, egg weight , egg output, feed intake or feed conversion. However, eggshell quality measurements other than specific gravity, were significantly lower for hens provided with saline drinking water and normal feed (SalW-LD). As can be seen from the data, saline water did reduce shell thickness, shell weight:egg weight ratio, and shell weight per unit surface area. Meanwhile the measurements for these parameters were greater for hens drinking saline water when provided with diets supplemented with natural zeolite at 10 and 20 g levels.

Water consumption was significantly higher for hens given saline water and 20 g zeolite as compared with the hens given saline water and dietary zeolite.

Discussion

The results of the present study indicate that saline water (2 g NaCl/L) did not significantly affect percentage egg production, egg weight, egg mass output, feed conversion, feed intake and water intake. Similar results were reported in earlier studies^{(3-4,10)}.

Supplementing the drinking water of laying hens with NaCl (2 g/L) significantly increased the incidence of egg defects and significantly decreased eggshell quality^{(2,4)}. In contrast to these findings, Balnave and Zhang^{(3)} reported that none of the eggshell quality measurements, other than shell strength, were affected by saline drinking water. These authors suggested that salt might have influenced the structural organization of the shell but not other quality measurements. The results reported here indicated that shell thickness, shell weight:egg weight percent and shell weight per unit surface area were significantly decreased when hens are provided with the saline water. However, egg specific gravity was not affected by saline treatment. Hen strains may account for these contrasting responses^{(4)}. It appears that environmental temperature plays a role in aggravating the detrimental effects of saline water on eggshell quality since in the current and in the previous studies hens were

An-Najah Univ. J. Res. (N. Sc), Vol. 1 7(2), 2003

exposed to relatively mild environmental temperatures. In support of the finding of Rabon et al.^{(12)} who used sodium zeolite, the results of this study indicated that egg specific gravity for hens provided with town water and 10 g natural zeolite had higher values compared with hens provided with town water and supplemental zeolite. Olver^{(11)} found that supplementation of a diet (135 g protein/Kg) with 50 g clinoptilolite/Kg caused significant difference between strains with regard to egg production, shell thickness, feed conversion but not with regard to feed intake per hen. This experiment clearly demonstrates that eggshell thickness was significantly decreased for hens provided with saline drinking water without dietary zeolite supplementation (SalW-LD). Similar trends were noticed with regard to egg specific gravity, shell weight:egg weight percentage, and shell weight per unit surface area.

The results of the present study indicate that providing natural zeolite to laying hens drinking saline water did not adversely affect production parameters. In addition, eggshell quality characteristics were improved by providing laying hens with a dietary zeolite supplement. The availability of the natural zeolite makes it a possible alternative to other chemical supplements for laying hens when water salinity is a problem. Table (1): Composition of the natural zeolite

Compound g/100g Sio2 43.3 Al2O3 13.3 Fe_2O_3 9.8 FeO_2 2.2 CaO 10.9 MgO 4.3 Na_2O 4.2 K_2O 1.7 TiO_2 2.5 P 0.87 F 0.06 SO_3 0.07 Si/(Al+Fe) 1.74 LOI 4.1

188^“Effect of Feeding Natural Zeolite on Performance of …”

An-Najah Univ. J. Res. (N. Sc), Vol. 17(2), 2003

T_{able (2): Effect of different dietary treatments on commercial laying hens receiving}

saline drinking water and zeolite supplements for 4 weeks.

Treatment^1 Variable TW- LD TW-Z10 Salw-LD

Salw- Z10

Salw- Z20

Salw- Z30 Percent egg production,(%)

0.77^a 0.78^a 0.85^a 0.82^a 0.79^a 0.73^a

Egg weight , g 62.4^a 61.8^a 61.3^a 61.7^a 62.9^a 60.5^a Egg output^2 , g 1355.2^a 1347.8^a 1459.7^a 1419.0^a 1372.8^a 1223.1^a Feed intake per hen per day (g)

120.9^a 118.8^a 118.7^a 115.2^a 121.1^a 121.0^a

Water intake per hen per day,(ml)

272.9^a 258.1^{ab} 236.2^{bc} 261.0^{bc} 289.4^a 257.5^{bc}

Feed conversion, kg feed: kg egg output

2.6^a 2.5^a 2.3^a 2.3^a 3.1^a 2.9^a

Specific gravity , g/cm^3

1.076^a 1.079^a 1.075^a 1.077^a 1.076^a 1.077^a

Shell thickness , um 348.9^a 351.8^a 331.4^b 351.8^a 350.7^a 348.3^a Shell weight : egg weight, %

8.55^{ab} 8.56^{ab} 8.07^c 8.70^a 8.24^{bc} 8.24^{bc}

Shell weight per unit surface area , mg/cm^2

70.9^{abc} 70.2^{bc} 69.1^c 72.2^{ab} 72.5^a 70.9^{abc}

abcmeans: within a raw with no common superscripts are different (P<0.05) 1 In the treatments symbols indicate the following: TW stands for town water; LD stands for normal layer diet; Salw stands for drinking water supplemented with 2g Nacl/L; Z10, Z20; and Z30 stand for level(g) of natural zeolite added to the normal diet at 10g, 20g and 30g/kg, respectively.

2 Egg mass output was calculated as number of eggs multiplied by average egg weight

References 1) Balnave, D. and T. Scott. “The influence of minerals in drinking water on eggshell quality”,Nutr. Rep. Int., 34, (1986), 29-34.

2) Balnave, D. and I. Yoselwitz, “The relation between sodium chloride concentration in drinking water and eggshell damage”, Br. J. Nutr., 58, (1987), 503-509.

An-Najah Univ. J. Res. (N. Sc), Vol. 1 7(2), 2003

3) Balnave, D. and Zhang, “Research Note: Responses of laying hens on saline drinking water to dietary supplementation with various zinc compounds”, Poultry Sci., 72, (1993), 603-606.

4) 4- Balnave, d., D. Zhang, and R.E. Moreng, “Use of ascorbic acid to prevent the decline in eggshell quality observed with saline drinking water”, Poultry Sci., 70, (1991), 848-852.

5) Curtis, P.A., F.A. Gandner, and D.B. Mellor, “A comparison of selected quality and compositional characteristics of brown and white shell eggs”, 1. Shell quality. Poultry Sci., 64, (1985), 297-301.

6) Duncan, D.B., “Multiple range and multiple F tests”,Biometrics, 1, (1955), 1-42. 7) Hamilton, P.A.G., “Methods and factors that affect the measurement of eggshell quality”,Poultry Sci., 61, (1982), 2022-2039.

8) 8- Laurent, S. M., “Influence of sodium zeolite A with and without pullet-sized limestone or oyster shell on eggshell quality”,Poultry Sci., 70, (1991), 1943-1947.

9) Maurice, D.V., “Salinity of drinking water and performance of chickens”, Proceedings of Georgia Nutrition Conference, University of Georgia, Athens, GA. (1989), 140-144.

10) Moreng, R.E., D. Balnave, and D. Zhang, “Dietary zinc methionine effect on eggshell quality of hens drinking saline water”, Poultry Sci., 71, (1992), 1163- 1167.

11) Olver, M.D., “Effect of feeding clinoptilolite (zeolite) on the performance of three strains of laying hens”,Br. Poult. Sci., 38, (1997), 220-22.

12) Rabon, H.W., JR., D.A. Roland,SR., M. Bryant, D.G. Barns, and S.M., “Laurent.

Influence of sodium zeolite A with and without pullet-sized limestone or oyster shell on eggshell quality”,Poultry Sci., 70, (1991), 1943-1947.

13) Roland, D.A., SR., S.M. Laurent, and H.D. Orloff., “Shell quality as influenced by zeolite with high ion-exchange capability”, Poultry Sci., 64, (1985), 1177-1187.

14) SAS Institute. SAS User’s Guide: Statistics. Version. 5^{th} edition. SAS Institute Inc., Cary, NY., (1998).

15) Olver, M.D., “Effect of feeding clinoptilolite (zeolite) on the performance of three strains of laying hens”Br. Poult. Sci., 38, (1997), 220-222.