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ABSTRACT : 

 This experiment was carried out to study the effect of drinking natural saline well-water on 
growth performance, behavior, reproduction and some blood parameters of rabbits reared in the 
new reclaimed lands of arid areas in Assiut Governorate. Two trials were carried out in the present 
investigation, the first one was carried out on growing rabbits of Baladi, Bouscat and California 
species to determine the effect of drinking natural saline well water on growth performance and 
blood cortisol, metabolites and mineral levels. However, the second trial was carried out on 
multiparous does of the same species to determine the effect of drinking natural saline well water 
on reproductive and maternal behavior of rabbits. 

  Allover 60 days experimental period, a group of each breed used in the first and second trials 
was allowed to freely drink fresh tap water while the other group was allowed to drink natural 
saline underground well water. Growing rabbits were weighed by the end of the 60 day 
experimental period to determine the average total as well as daily weight gain for each breed and 
blood samples were taken and analyzed for their cortisol, some metabolites and mineral levels. 
However, does were investigated for their reproductive and maternal behavior. 

  The obtained results indicated that, in spite of the significant elevation of some metabolites and 
mineral levels of their blood, experimented rabbits could tolerate the salinity of normal saline well-
water without deterioration effects either on their growth and reproductive performances or on 
their maternal behavior. Therefore, there are no problems with the use of underground water for 
drinking of rabbits reared in farms erected in the new reclaimed arid lands.  

 

INTRODUCTION: 

  Water is the most important nutrient for 

livestock. It is second to oxygen as immediately 

essential for life. The quality and quantity of 

drinking water may affect feed consumption 

and animal health since low quality water 

normally results in reduced water and feed 

consumption in livestock, especially rabbits. 

Moreover, water salinity is the major factor 

determining the suitability of particular water 

source for livestock. Certain salts and gases in 

solution make water more palatable, if not 

present in excess, while various salts may reduce 

water palatability and may be toxic at high 
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levels (Cheeke, 1987; Ray, 1989, Willis, 1991 

and Sandford, 1996). 

  New reclaimed desert areas depend on 

under groundwater for drinking of animals 

reared in farms erected in these desert lands. 

Recent Egyptian agriculture policy has been 

directed towards intensive land reclamation in 

the desert areas. Animals in these areas are 

usually dependent on drinking well water with 

varying degrees of salinity.  

 Several trials have been conducted to study 

the effect of utilizing natural saline water on 

different animals (Andersen and Stothers, 1978 

with pigs, Kamel et al., 1984 with goats, Ahmed 

et al., J985 and 1989 with sheep, Challies et al., 

1987 with cattle, and Balnave & Yoselewitz, 

1988 with poultry). However, rabbits received a 

little attention in this respect although it is 

considered as a useful contribution to the meat 

supply in developing countries, which suffer 

from animal protein shortage. In Egypt, Ayyat 

et al. (1991) studied this aspect on rabbits using 

synthetic saline water. 

  Therefore, the present experiment was 

carried out to study the effect of drinking 

natural saline well-water on growth 

performance, behavior, reproduction and some 

blood parameters of Baladi, Bouscat and 

California rabbits and so, it can be considered 

as a guide for extension or limiting rabbitries 

construction in desert areas. 

 

MATERIALS AND METHODS: 

  This experiment was carried out in one of 

the owner's farms that held in the new 

reclaimed lands of arid areas in Assiut 

Governorate. Two trials were carried out in the 

present investigation, the first one was carried 

out on growing rabbits to determine the effect of 

drinking natural saline well water on growth 

performance and blood cortisol, metabolites and 

mineral levels. However, the second trial was 

carried out on multiparous does to determine 

the effect of drinking natural saline well water 

on reproductive and maternal behavior of 

rabbits. 

 

A- First trial: 

I-Animals used:  

 30 growing rabbits of 8 weeks old were used 

in this trial. 10 rabbits were of Baladi breed 

with average weight 550 gm, 10 rabbits were of 

Bouscat breed with average weight 700 gm, 

while the last 10 rabbits were of California 

breed with average weight 700 gm. Animals of 

each breed were randomly divided into two 

groups, each of five. Animals of each group 

were housed together in a suitable galvanized 

metal cage provided with feeders and drinkers 

and all groups were housed in a well ventilated 

and well lighted suitable room under the 

prevalent environmental conditions. 

II- Experimental design:  

 Allover 60 days experimental period, a 

group of each breed was allowed to freely drink 

fresh tap water while the other group was 

allowed to drink natural saline underground 

well water. Tap water and natural saline 

underground well water used in this experiment 

were analyzed chemically according to Muller 

(1995) and the result of this analysis was 

presented in table (1). Allover the experiment, 

animals were freely fed the pelleted commercial 

concentrate mixture and barseem. 

 Average daily water and feed intake were 

recorded using the weight back techniques 

according to Pond et al. (1995).  

    Rabbits were weighed by the end of the 60 

day experimental period to determine the 

average total as well as daily weight gain for 

each breed.  
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Table (1): pH and salts concentrations (p.p.m) of used 

fresh tap water and natural saline well water 

Parameter 
Fresh tap 

water 

Natural saline 

well water 

pH 7.5 7.8 

Total salinity 556 2980 

Calcium 92 218 

Magnesium 11 107 

Potassium 18 38 

Sodium 180 373 

Manganese 10 14 

Carbonate 0 8 

Bicarbonate 18 130 

Sulfate 15 580 

Chloride 110 800 

 

III-Blood cortisol, metabolites and 

mineral levels:  

  By the end of the experimental period, a 

blood sample (3 ml each) was collected from 

each rabbit from the ear vein on the wall of a 

centrifuge tube following the rules of Suckow & 

Douglas (1997) and Afifi & Daghash (1999). The 

sera of the collected samples were separated by 

centrifugation at 3000 r.p.m for 30 minutes and 

were freezed at -20 ºC until analysis. 

 The harvested sera were estimated for their 

levels of cortisol according to Dandliker & 

Feigen (1970) and Dandliker & Saussure (1973) 

using TDx FLx system with fluorescence 

polarization and competitive binding 

techniques. 

  Sera were also estimated for their levels of 

cholesterol, total lipids, total protein, Na, K, Ca, 

and Mg using the methods described by Tietz 

(1982).  

 

B- Second trial:  

I- Animals used:  

  30 multiparous 1-1.5 years old does were 

used in this investigation. 10 does were of Baladi 

breed with average weight 2-2.5 kg, 10 rabbits 

were of Bouscat breed with average weight 3.5-4 

kg, while the last 10 rabbits were of California 

breed with average weight 3.5-4 kg. Does of 

each breed were randomly assigned into two 

groups, each of five. Each doe was housed in a 

suitable galvanized metal cage provided with 

feeders, drinkers, nest box and nesting 

materials. However, all groups were housed in a 

well-ventilated and well-lighted suitable room 

under the prevalent environmental conditions. 

II- Experimental design:  

 Allover 60 days experimental period, a 

group of each breed was allowed to freely drink 

the previously analyzed fresh tap water while 

the other group was allowed to drink the 

previously analyzed natural saline underground 

well water. Allover the experiment, animals 

were freely fed the pelted commercial 

concentrates mixture and barseem. Moreover, 

several matings took place during the 3
rd

 and 4
th

 

week of the experiment where each doe was 

transferred to the pen of a buck of the same 

breed (more than one year old) and returned to 

her own pen after mating. A successful mating 

being achieved by noticing the doe lifting her 

hind quarters towards the buck and after 

mating, the buck being fallen over side way 

giving a special cry. 

III- Reproductive performance: 

 Reproductive performance of the 

experimented does was measured according to 

Abdel-samee & El-Masry (1992); Mervat (1993) 

and Afifi & Daghash (1999) as follows:  

1-Conception rate (% of conceived does after 

several mating). 

2-Gestation length of conceived does. 

3-Litter size (the number of the newly born 

young at birth). 

4-Viability of young at birth (number of live 

newly born young at birth). 

5-Viability of young at weaning.  
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6-Bunny birth weight. 

7-Bunny weaning weight. 

8-Bunny weight gain from birth to weaning. 

IV- Maternal behaviour measurements: 

  The maternal behaviour of the does under 

experiment was examined as follows: 

1-Presence or absence of nest in the nesting box 

(Numan, 1978). 

2-Measuring of retrieving: The retrieving was 

measured according to Jakubowski and 

Terkel (1986) where the does living with their 

newly born young rabbits were separated 

away 30 minutes prior to the test and then 

reunited with their young after being 

scattered infront of the nest and the dam was 

observed continuously for 30 minutes. The 

newly born retrieval was scored if the dam 

carried at least two of her newly born young 

to the nest site. 

3-Physical contact: The dam was considered 

good if she was in contact with her all newly 

born young or all except one or two (Mervat, 

1993). 

4-Percentage of suckling: Where the percentage 

of suckled newly born young at the first day 

post-partum was recorded ((Mervat, 1993). 

5-Abnormal behavior: Where any abnormal 

behavioral patterns of the examined does were 

recorded. 

 

C-Statistical analyses: 

  Statistical analyses of the collected data 

were carried out according to procedures of 

completely random design, SAS (1995). 

 

RESULTS: 

 The results of this study were illustrated in 

tables 2,3,4, 5 and 6 . 

 

 

 

Table (2): Effect of drinking natural saline well water on feed intake and growth performance of growing rabbits 

Item Breed 
treatment 

"P" value 
Fresh tap water Natural saline well water 

Daily water intake 

(ml) 

Baladi 143±11 208±9 <0.01 

Bouscat 148±9 212±7 <0.01 

California 151±12 214±11 <0.01 

Daily concentrates 

intake (g) 

Baladi 140±4 138±5 NS 

Bouscat 160±5 154±4 NS 

California 160±7 155±4 NS 

Daily Barseem 

intake (g) 

Baladi 100±5 135±9 <0.01 

Bouscat 120±9 160±5 <0.01 

California 125±11 160±5 <0.01 

Initial body weight 

(g) 

Baladi 550±30 550±30 NS 

Bouscat 700±20 700±20 NS 

California 700±30 700±30 NS 

Final body weight 

(g) 

Baladi 2070±40 2030±50 NS 

Bouscat 2310±50 2280±50 NS 

California 2390±40 2370±40 NS 

Daily body gain 

 (g) 

Baladi 25.3±0.1 24.6±0.3 NS 

Bouscat 26.8±0.3 26.3±0.5 NS 

California 28.2±0.1 27.8±0.1 NS 

 NS = Not Significant  
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Table (3):  Effect of drinking natural saline well water on blood metabolites and mineral levels of growing rabbits 

Item Breed 
treatment 

"P" value 
Fresh tap water Natural saline well water 

Cholesterol  

(mg/dl) 

Baladi 46.3±1.6 81.3±1.3 <0.01 

Bouscat 51.2±2.3 92.5±3.1 <0.01 

California 48.1±1.8 87.2±2.1 <0.01 

Total lipids 

 (mg/dl) 

Baladi 226.8±8.6 288.3±6.1 <0.01 

Bouscat 233.9±9.6 292.1±6.2 <0.01 

California 228.3±8.3 296.4±7.1 <0.01 

Total protein  

(g/dl) 

Baladi 7.1±0.06 3.8±0.03 <0.01 

Bouscat 6.8±0.04 2.9±0.05 <0.01 

California 7.2±0.08 3.1±0.05 <0.01 

Sodium 

(mEq/L) 

Baladi 138.3±9.6 181.2±6.2 <0.01 

Bouscat 133.5±8.3 178.4±7.1 <0.01 

California 141.1±8.9 188.1±7.3 <0.01 

Potassium  

(mEq/L) 

Baladi 6.7±0.3 4.1±0.1 <0.01 

Bouscat 7.1±0.5 3.9±0.3 <0.01 

California 6.8±0.3 4.3±0.1 <0.01 

Calcium  

(mg/dl) 

Baladi 11.2±o.7 13.9±0.5 <0.01 

Bouscat 11.8±0.5 13.8±0.4 <0.01 

California 11.6±0.8 14.1±0.7 <0.01 

Phosphorus  

(mg/dl) 

Baladi 7.1±0.2 5.7±0.1 <0.01 

Bouscat 6.8±0.2 5.4±0.1 <0.01 

California 7.3±0.1 5.9±0.1 <0.01 

Magnesium  

(mg/dl) 

Baladi 5.5±0.1 5.9±0.2 NS 

Bouscat 5.1±0.1 5.7±0.1 NS 

California 5.8±0.3 6.1±0.1 NS 

  

Table (4):  Effect of drinking natural saline well water on blood cortisol level (µg / dl) of growing rabbits 

Item Breed 
treatment 

"P" value 
Fresh tap water Natural saline well water 

Cortisol (µg/dl) 

Baladi 1.51±0.1 1.8±0.1 NS 

Bouscat 1.62±0.1 1.9±0.1 NS 

California 1.57±0.1 1.8±0.1 NS 

 

Table (5): Effect of drinking natural saline well water on reproductive performance of experimented rabbits 

Item Breed 
treatment 

"P" value 
Fresh tap water Natural saline well water 

Conception rate 

(%) 

Baladi 60 60 NS 

Bouscat 80 80 NS 

California 80 80 NS 

Gestation length 

(day) 

Baladi 30 31 NS 

Bouscat 31 31 NS 

California 31 32 NS 

Litter size at birth 

(No./birth) 

Baladi 6 6 NS 

Bouscat 8 6 NS 

California 8 8 Ns 

Viability at birth 

(%) 

Baladi 80 80 NS 

Bouscat 100 100 NS 

California 100 100 NS 

Viability at weaning 

(%) 

Baladi 60 80 <0.05 

Bouscat 80 100 <0.05 

California 60 80 <0.05 

Bunny birth weight (g) 

Baladi 42.1±2.8 45.3±2.5 NS 

Bouscat 58.2±5.1 60.1±3.2 NS 

California 60.8±3.8 62.3±4.1 NS 

Bunny weaning weight 

(g) 

Baladi 288.3±8.1 335.2±5.3 <0.05 

Bouscat 345.1±5.6 398.2±3.8 <0.05 

California 339.3±6.2 391.2±4.8 <0.05 

Bunny gain from birth 

to weaning (g) 

Baladi 246.2±5.3 289.9±2.8 <0.05 

Bouscat 286.9±0.5 338.1±0.6 <0.05 

California 278.5±2.4 328.9±0.7 <0.05 

NS = Not Significant  
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Table (6): Effect of drinking natural saline well water on maternal behavior of experimented rabbits 

Item Breed 
treatment 

"P" value 
Fresh tap water Natural saline well water 

Nest building  

(%) 

Baladi 100 100 NS 

Bouscat 100 100 NS 

California 100 100 NS 

Retrieving  

(%) 

Baladi 100 100 NS 

Bouscat 100 100 NS 

California 100 100 NS 

Physical contact  

(%) 

Baladi 100 100 NS 

Bouscat 100 100 NS 

California 100 100 Ns 

Suckling  

(%) 

Baladi 100 100 NS 

Bouscat 100 100 NS 

California 100 100 NS 

Abnormal behavior 

Baladi No No NS 

Bouscat No No NS 

California No No NS 

NS = Not Significant  

 

DISCUSSION: 

  Water requirements of domestic rabbits are 

relatively high. Rabbits can lose nearly all the 

fat and more than half the protein from their 

bodies and still remain alive, but a loss of one 

tenth of the water of the body will result in 

death. Furthermore, rabbits can live for a 

relatively long time without solid food, but lack 

of water produces a very quick harmful effects 

(Sandford, 1996). 

I-Feed intake and growth performance:  

 The data represented in table (2) showed the 

effect of drinking natural saline groundwater on 

the daily water intake, concentrates intake, 

Barseem intake as well as the daily body gain of 

growing Baladi, Bouscat and California rabbits. 

These data indicated that, drinking natural 

saline well water had a significant effect on both 

daily water and Barseem intakes of all 

experimented animals (p<0.01). However, 

niether of daily concentrates intake nor daily 

body gain was significantly affected, either with 

Baladi, Bouscat or california growing rabbits. 

  The averages of daily water intake by the 

corresponding rabbit species were 143, 148, 151 

and 208, 212, 214 ml using fresh tap water and 

natural saline well water, respectively. At the 

same time, the daily averages of barseem intake 

were 100, 120, 125 and 135, 160, 160 gm, 

respectively. This result illustrated that, both of 

daily water intake and daily barseem intake 

were significantly increased with the use of 

natural saline well water as a drinking one, a 

finding which agreed with Ahmed et al. (1989) 

using sheep; Ayyat et al. (1991) and Abdel-

Samee & El-Masry (1992) using rabbits. The 

obtained results may related to the fact that 

drinking a high level of saline water increases 

the need for water used in the excretion of the 

most anions and cations through increasing 

water output and so, the animal increases its 

water intake either through drinking a large 

amount of it or eating a large amount of the 

green forages with higher water level (Baile and 

McLaughlin, 1987; pond et al., 1995; Guyton 

and Hall, 1996 and Suckow & Douglas, 1997).  

II-Blood metabolites and mineral levels:  

  The data represented in table (3) showed the 

effect of drinking natural saline well water on 

some blood metabolites and minerals of growing 

Baladi, Bouscat and California rabbits. These 

data indicated that, the measured blood 

metabolites (cholesterol, total lipids and total 
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protein) were significantly affected (p<0.01) 

with the use of natural saline well water as a 

drinking one. The level of these metabolities in 

the blood of Baladi, Bouscat and California 

growing rabbits were 46.3, 51.2, 48.1 and 81.3, 

92.5, 87.2 mg/dl for cholesterol; 226.8, 233.9, 

228.3 and 288.3, 292.1, 296.4 mg/dl for total 

lipids; 7.1, 6.8, 7.2 and 3.8, 2.9, 3.1 g/dl for total 

protein using fresh tap water and natural saline 

well water for drinking, respectively. 

  This finding indicated that, the level of 

cholesterol and total lipids in the blood of 

experimented rabbitsd were significantly 

increased with drinking natural saline well 

water, a finding that may attributed to the effect 

of the used water salinity on the renal system 

and thyroid hormones with a defect in 

lipoprotein metabolism resulting in increasing 

the high density lipoproteins in the blood, which 

are the cholesterol-rich lipoprotein fractions. 

Intern, the elevated levels of cholesterol and 

lipoproteins resulted in a significant elevation in 

the blood total lipids (Ellefson & Garaway, 

1982; Abdel-Samee & El-Masry, 1992 and Pond 

et al., 1995).  

  At the same time, the level of total protein in 

the blood of experimented rabbits was 

significantly decreased with drinking natural 

saline well water. This result may related to the 

fact that water is held bach to the body fluids to 

dilute out the retained salts, resulting in dilution 

of blood proteins and so, decreases its 

concentration level (Tietz, 1982; Ayyat et al., 

1991 and Suckow & Douglas, 1997). 

 With regard to blood mineral levels, the data 

illustrated in table (3) showed that serum levels 

of sodium, potassium, calcium and phosphorus 

were significantly affected with drinking 

natural saline well water (p<0.01), however, 

magnesium level was not significantly affected. 

The level of these minerals in the blood of 

Baladi, Bouscat and California rabbits following 

drinking of fresh tap water and natural saline 

well water were 138.3, 133.5, 141.1 and 181.2, 

178.4, 188.1 mEq/L for sodium; 6.7, 7.1, 6.8 and 

4.1, 3.9, 4.3 mEq/L for potassium; 11.2, 11.8, 

11.6 and 13.9, 13.8, 14.1 mg/dl for calcium; 7.1, 

6.8, 7.3 and 5.7, 5.4, 5.9 mg/dl for phosphorus, 

respectively. 

 This result indicated that, drinking natural 

saline well water resulted in a significant 

increase in the blood sodium and calcium levels 

and a significant decrease in the blood 

potassium and phosphorus concentrations, a 

finding which agreed with Tomas et al. (1973) 

with sheep and Abdel-Samee & El-Masry (1992) 

with rabbits and could be attributed to the 

contrary trend between blood sodium and 

potassium concentrations to protect the body 

against hyperkalemia and so protect the body 

against muscle irritability. So, increased level of 

sodium ions in natural saline well water resulted 

in increased rate of its reabsorption, resulted in 

a decreased reabsorption of potassium (Crane, 

1965; Grodsky, 1979; Tietz, 1982; Gary & 

Narang, 1985 and Abdel-Samee & El-Masry, 

1992). 

  At the same time, increased calcium level in 

natural saline well water resulted in increased 

rate of its reabsorption and so, its blood level 

with decreased phosphorus level due to their 

reciprocal reverse relationship as the increased 

blood calcium level resulted in increased 

parathyroid hormone secretion which inhibits 

the renal tubules reabsorption of phosphorus 

(Tyler, 1979). 

III- Serum cortisol level:  

 Cortisol and corticosterone are the principle 

glucosides of the adrenal cortex. Cortisol 

predominates in rabbit, mouse and rat. Large 

ruminants are intermediate case while cortisol is 

the major corticosteroid secreted by sheep 
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(Linder, 1959 and Paterson, 1964). Studies on 

the circulating levels of adrenal corticosteroids 

showed a marked rise of these levels after 

exposure to any stressful conditions (Elizabeth 

and Huda, 1985; Shutt et al., 1988; Minton and 

Bleacha, 1990 and Parrott et al., 1996). 

 In the present study, serum cortisol level of 

the experimented Baladi, Bouscat and california 

rabbits as a result of drinking fresh tap water 

and natural saline well water were 1.51, 1.62, 

1.57 and 1.81, 1.88, 186, respectively (table 4). 

This finding revealed that, serum cortisol level 

of the experimented rabbits was not 

significantly increased following their drinking 

natural saline well water and so, natural saline 

well water was not considered as an effective 

stress factor on rabbits that drink it. 

IV-Reproductive performance of the 

experimented rabbits:  

  The data represented in table (5) showed the 

effect of drinking natural saline water on 

average conception rate, gestation length, litter 

size at birth, viability of young at birth, viability 

of young at weaning, bunny birth weight, bunny 

weaning weight and bunny gain from birth to 

weaning of Baladi, Bouscat and California 

rabbits. The obtained data indicated that, 

drinking natural saline well water had a 

significant effect on the viability of young at 

weaning, average bunny weaning weight and 

bunny gain from birth to weaning of all 

experimented animals (p<0.05). However, 

niether of average conception rate, gestation 

length, litter size at birth, viability of young at 

birth nor bunny birth weight were significantly 

affected, either with Baladi, Bouscat or 

california rabbits. 

  Viability of youngs at weaning were 60, 80, 

60 and 80, 100, 80%, however, average bunny 

weaning weight were 288.3, 345.1, 339.3 and 

335.2, 398.2, 391.2 gm using fresh tap water and 

natural saline well water, respectively. At the 

same time, average bunny gain from birth to 

weaning were 246.2, 286.9, 278.5 and 289.9, 

338.1, 328.9 gm, respectively. This result 

illustrated that, both of viability of young at 

weaning, bunny weaning weight and bunny gain 

from birth to weaning were significantly 

increased with the use of natural saline well 

water as a drinking one. Such finding was 

agreed with Ayyat et al. (1991) and Abdel-

Samee & El-Masry (1992) and may related to 

the fact that drinking saline water leads to 

increased average water intake and so, 

increased the dam`s milk yield which reflected 

positively and significantly of their bunny 

health, weight and gain.  

V-Maternal behavior of the 

experimented rabbits:  

  The data represented in table (6) showed the 

effect of drinking natural saline well water on 

the bevavior of nest building, retrieving, 

physical contact and suckling of Baladi, Bouscat 

and California does. These data indicated that, 

the previously mentioned bevaviors were not 

significantly affected with drinking the 

experimented Baladi, Bouscat and California 

does natural saline well water. Moreover, the 

experimented does did not show any abnormal 

behavior.  

 
CONCLUSION: 

 It can be concluded that, in spite of the 

significant elevation of some metabolites and 

mineral levels in blood of Baladi, Bouscat and 

California rabbits, they could tolerate the 

salinity of normal saline well-water without 

deterioration effects either on their growth and 

reproductive performances or on their maternal 
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behavior. Therefore, there are no problems with 

the use of underground water for drinking of 

rabbits reared in farms erected in the new 

reclaimed arid lands. 
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تأثير شرب المياه الجوفيح على معدل النمو والسلوك وتعض مكوناخ الدم فى الأرانة 

 المرتاج تالمناطق الصحراويح المستصلحح تمحافظح أسيوط

 *مصطفى محمد أحمد ،  معتز أحمد محمد عثد الرحمن

 جامعة أسيؽط. -كلية الطب البيطرى  -قدػ صحة الحيؽان
 سلؽكيات ومعاملة الحيؽان *

 

 

 
جريت ىذه التجربة بغرض دراسة تأثير استخدام المياه الجؽفية لدقى الأرانب المرباة بالمزارع المنذأة بالمنااق  أ    

الرحراوية المدترلحة على معدل نمؽىا وحالتيا الرحية والإنتاجية والدلؽكية. استخدم فى ىذه التجربة بعض ماؼ 
بؽسكت والكاليفؽرنيا. قدمت كل مؼ الأميات والأراناب النامياة الأميات، وكذلغ الأرانب النامية مؼ سلالات البلدى وال

الخاصة بكل سلالو إلى مجمؽعتيؼ لكل منيػ. أستخدم ماء الرنبؽر كمردر للذار  لمجمؽعاة ماؼ الأمياات وكاذلغ 
ياؽم  06الأرانب النامية مؼ كل سلالة بينما استخدمت المياه الجؽفية كمردر للذر  للمجمؽعة الأخارى وللاغ لمادة 

ى كاال حالااة. تااػ وان الأرانااب الناميااة المدااتخدمة فااى ىااذه التجربااة قباال بداةااة وبعااد انتياااء الفتاارة التجريبيااة وللااغ فاا
لتحديد معدل الزيادة فاى الاؽان وبنياةاة الفتارة التجريبياة أخاذت عيناات ماؼ دم ىاذه الحيؽاناات، وتاػ تحليلياا لتعيايؼ 

لتحدياد الاخاتلاف فاى كال مانيػ نتيجاة اخاتلاف مااء الذار  ندبة الكؽرتيزول وبعاض الأمالاو ومكؽناات الادم، وللاغ 
المقدم، على الجانب الآخر تػ دراسة الحالة الدالؽكية والإنتاجياة لهمياات المداتخدمة فاى ىاذه التجرباة وللاغ أثنااء 

 وبعد انتياء الفترة التجريبية. 
معناؽى الؽاحال لابعض أمالاو وعناصار أظيرت النتائج التى تػ الحرؽل علييا أنو على الرغػ ماؼ الارتفااع ال       

الدم لهرانب النامية نتيجة استخدام المياه الجؽفية فى سقييا إلا أنيا لػ تعير أى اختلاف معنؽى فى معدلات نمؽىا 
عؼ المجمؽعة الأخرى. كذلغ لػ تعير الأميات المدتخدمة فى ىذه التجربة أى اختلاف معناؽى فاى حالتياا الراحية 

 ية نتيجة اختلاف الماء المدتخدم فى الذر ، وللغ لأى مؼ الدلالات المدتخدمة.والإنتاجية والدلؽك

  


