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SUMMARY 
 

Desert Barki (B), Damascus (D) goats, F1 (crosses D.B) and the backcrosses {D 
X (D.B)} {B X (D.B)} were studied under semi-arid conditions of the coastal zone of 
the western desert of Egypt in 2002. Monthly milk samples were taken from studied 
genotypes at morning and evening milking times to estimate somatic cell counts 
(SCC), daily milk yield (DMY), percentages of fat, protein, lactose and total solids 
and bacterial counts. Also, partial correlation coefficient was estimated between 
pairs of all studied traits. Least squares means indicated that Damascus produced 
higher daily milk yield than Barki goats in the morning (0.330 kg vs 0.290 kg). 
Among crossbred does, backcrosses had higher DMY than D.B. The effect of 
genotype was significant on protein and lactose percentages (morning milking) and 
DMY (evening milking). There was no significant effect of parity on the studied traits 
except for DMY in the morning milking. Type of kidding did not affect the studied 
traits except lactose percentage from morning milk samples. Order of lactation 
month had significant effects on SCC, DMY and all milk constituents except lactose 
percentage in the evening milking. Contagious pathogens were affected by genotypes 
except Staph. aureus. Parity had significant effect on Corinebacteria and Strep. 
agalactiae in the morning milking and Strep. dysgalactiae in the evening milking. 
The influence of type of kidding was significant on contagious pathogens except 
Staph. aureus in the morning milking. Order of lactation months affected Strep. 
dysgalactiae in both milkings. Bacillus as an environmental pathogen was affected by 
genotype for both milkings, while type of kidding affected Strep. uberis. Order of 
lactation months did not show significant effect on environmental pathogens. SCC 
had a positive relationship (p<0.01) with fat %, protein %, total solids % and 
contagious pathogens, while it had a negative relationship (p<0.01) with DMY (kg) 
and lactose % in both morning and evening milkings. DMY negatively correlated 
(p<0.01) with fat %, protein %. SCC is considered one of the most important 
methods to evaluate the health condition of goats udder.  
 

Keywords: Somatic cell counts, milk composition, bacteriological examination, 
partial correlation coefficients 
 
INTRODUCTION 
 

Milk somatic cell counts (SCC) is widely used to monitor udder health and, thus, 
milk quality. SCC from a day's milk is the best indicator of the extent to which the 



Eissa and Mona 

 

66 

gland is involved in fighting a mastitis infection. When udder tissue is injured or 
becomes infected, significant numbers of white blood cells accumulate in the milk 
and milk yield is depressed and composition may be altered. Normal goat milk has a 
higher cell count than normal milk from cows. Dairy goats have a different secretory 
system from cows, due to its nature of milk secretion. The apocrine system of goats 
produces cytoplasmic particles and their milk may contain a large number of 
epithelial cells (Park and Humphrey, 1986). The presence of mastitis infection in 
dairy goat herds is reflected in bulk milk tank samples with a somatic cell count 
exceeding 1,000,000 cells per milliliter. The current Pasteurized Milk Ordinance 
(PMO) regulation (PMO, 1993) regarding somatic cell count (SCC) in goat milk 
allows 1x 106 SCC/ml milk. With the support of pathological and histological 
evidence in udder tissues, Zeng and Escobar (1995) concluded that SCC of more than 
1 million in milk did not indicate any mastitis condition in Alpine goats, agreeing 
with previous finding of Maisi, (1990), Haenlein and Hinckley (1995) and El-Saied 
et al. (2003) for different goat breeds. Bacteria usually, but not always, can be 
isolated in milk. High SCC are associated with bacterial intramammary infection, but 
other factors such stage of lactation, parity, and infection by caprine arthritis-
encephalitis virus, also contribute to elevated SCC (Dulin et al. 1983). Also, Poutrel 
et al. (1997) indicated that numerous factors such as farm, breed, age, stage of 
lactation, estrus, milk production, management conditions, and intramammary 
infections have been mentioned to affect somatic cell counts in goat milk.  
 The objectives of this research were to: (a) study the influence of genotype of 
doe, parity of doe, litter size of milking doe and the order of month of lactation on 
somatic cell count (SCC), daily milk yield, milk constituents and microbiological 
assay SPC; (b) estimate correlations between studied variables.  
 
MATERIALS AND METHODS 
 

Data and herd management 
The present study was carried out at Borg EL-Arab experimental station 

belonging to the Animal Production Research Institute (APRI), Egyptian Ministry of 
Agriculture and Land Reclamation, over the complete lactation (February-September, 
2002) on 964 milk samples from 101 does {37 Damascus (D), 9 Barki (B), 26 
(¾D¼B), 15 (½D½B) and 14 (¼D¾B). Animals were kept in confinement all year 
round and fed Egyptian clover hay (Trifolium alexandrinum) and barley straw in 
addition to concentrate supplement according to their needs. Animals were allowed 
to drink twice daily. Mating season started in July and lasted for 90 days. Kidding 
took place during December and January. Kids were kept with their dams up to 
weaning at 90 days.  

 
Milk sample collection 

Records of daily milk yield, milk composition, SCC and bacterial cell count were 
taken at monthly intervals following an a.m./p.m. recording scheme. Milk samples 
were taken from each half udder (almost 15 ml) in sterilized tubes and kept in an 
icebox at 4°C until bacteriological examination. Preserved samples were delivered to 
the laboratory within 3 hours after sampling.  
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Analysis of milk composition, SCC determination and Bacterial examination  

Milk composition traits (fat %, protein %, lactose % and total solids %) were 
measured by the automated method of infrared absorption spectrophotometry (Milk-
o-Scan; Foss Electric, Hillerd, Denmark) and SCC were determined using the 
Fossmoatic method with Fossmoatic machine and the machine was calibrated for 
goat milk. Total bacteria counts were investigated through standard plate count (SPC) 
according to the microbiological count method of Houghtby et al. (1992). A portion 
of each aseptic sterile vial sample was diluted 10 times with quarter strength Ringer's 
solution, 1 ml of this sample was spread on a sheep blood agar plate (SBA), 
incubated aerobically at 370 C and examined at 24 and 48 h for counting the number 
of colonies. Individual colonies were sub cultured Gram's staining, Catalase test and 
Coagulase test were performed to purify and classify the Coliform, Streptococci, 
Coagulase-Negative Staphylococci (CNS) and Staphylococcus aureus species 
according to the method of Higgs and Bramely (1981). Milk composition analysis, 
SCC determination and bacteriological investigation were carried out at the Dairy 
Services Unit of Animal Production Research Institute ( Sakha, Kafr El- Shaiekh ).  
 
Statistical analysis 

Data were analyzed separately for morning and evening milk samples using the 
same model. Least-squares for SCC, DMY, percentages of fat, protein, lactose and 
total solids and microbiological assay (SPC) were applied, using the Mixed Models 
procedure of the SAS Institute Inc. (1996). This procedure was used to analyze the 
repeated measurements.  

The following model was applied for morning and evening milking separately to 
obtain estimates for the investigated traits:  

Yijklmn = µ +bi + pj + sj + a( bps) ijkl + om +  eijklmn  
Where: 

Yijklmn= records of somatic cell count (SCC), daily milk yield (DMY), fat %, 
protein %, lactose %, total solids % and SPC,  

µ = the overall mean, 
bi= the fixed effect of genotypes, i =1, 2, 3, 4, 5 for Barki , Damascus, (½D½B), 

(¾D¼B), and (¼D¾B), respectively,  
pj = the fixed effect of parity, 
j =1,2,…….,≥6, sk = the fixed effect of litter size of the milking doe, 
k = 1,2, a( bps) ijkl  = the random effect of animal i, nested within genotype i, parity 

j and litter size k, 
om = the fixed effect of months order throughout the lactation period, 
m= 1.2…..7 , and eijklmn = random  error. 
SCC and SPC data were measured as 100,000 (hundred thousand) cells per ml 

then transformed to their logarithmic form (log base 10) to meet the statistical 
requirements for hypothesis testing (Ali and Shook, 1980). 
      Partial correlation coefficients were estimated using the same models for morning 
and evening milk samples from the Error SS and CP Matrix / Prob > |r between each 
pair of log10 SCC, DMY, the percentages of fat, protein, lactose and total solids and 
SPC, using the GLM procedure of the SAS Institute Inc. (1996). Also this procedure 
handles the repeated measurements.  
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RESULTS AND DISCUSSION 
 
The effect of environmental factors on SCC, DMY and milk composition  
        Least squares means ± standard errors for SCC, DMY and milk composition in 
different levels of fixed effects during a complete lactation from morning and 
evening milk samples are given in tables 1 and 2, respectively. Overall mean of SCC 
of all genotypes in the present study was estimated as 5.24 x 105. The discriminating 
threshold values between healthy and infected udders found in the literature ranged 
from 8.0 x 105 to 2 x 106 SCC/ml milk (Dulin et al., 1983, PMO, 1993, Hinckley, 
1993, Wilson et al., 1995, Zeng and Escobar, 1996, Haenlein, 2000 and El-Saied et 
al., 2003).       

Tables 1 and 2 show that no significant differences were observed for log10 SCC 
for studied genotypes. The present results are in agreement with Osman et al. (2004) 
who showed that no significant differences for SCC were detected between 
Damascus and Baladai goats. Also, Zeng and Escobar (1996) reported no significant 
difference between Alpine and Nubian for SCC. In contrast to this study, Sheldrake 
et al. (1981) reported a significant variation in SCC among goat herds, ranging from 
4.38 x 105 to 1.68 x 106 SCC/ml milk. Park and Humphrey (1986) analyzed milk 
samples from mid-lactation of Alpine and Nubian does and found a higher SCC in 
Nubian milk than it in Alpine milk. Sung et al. (1999) found significant variation in 
SCC between Alpine, Nubian, Saanen and Toggenburg in Taiwan. The genotype had 
significant effect on protein and lactose and non significant on DMY, fat and total 
solids in the morning milking, while it had significant effect on DMY and a non 
significant effect on all milk constituents in the evening milking. Damascus does 
produced higher daily milk yield than that of all other genotypes in the morning 
milking.  

The effects of parity of doe and type of kidding were not significant on SCC and 
milk composition (tables 1 and 2), however, DMY at morning time was affected by 
parity of doe. DMY had the highest estimate in the third parity which might have 
been due to the udder development with the progress of the age of doe and also the 
development of digestive system, therefore dry matter intake and as consequence 
milk yield is increased. Similar results were reported by Prasad and Sengar (2002) 
and Abo-Ismail (2003). DMY was higher for goats that gave twins than for single 
kidding goats. Hatfield et al. (1995) suggested that this effect may be attributed to 
physiological mechanisms during pregnancy that prepare the udder to produce more 
milk when a doe is carrying multiple fetuses. The present results are in agreement 
with those of Hayden et al. (1979), Hatfield et al. (1995), Prasad and Sengar (2002) 
and Abo-Ismail (2003).  

Order of lactation months affected all considered traits in tables 1 and 2. SCC 
decreased from the second to sixth month of lactation in the evening milking, while it 
did not show a particular pattern in the morning milking. Wilson et al. (1993) 
indicated that increasing days in milk and month of year were among the most 
important factors contributing to increased cell count in the absence of intramammary 
infection. DMY declined gradually after the first two month freshening, while the 
milk protein increased gradually with the advance of the stage of lactation in the 
morning milking. No particular trend was observed for other milk composition either 
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in morning or evening milkings. These results were in good agreement with the 
findings of Prasad and Sengar (2002) and Osman et al. (2004). 
 
Table 1. Morning milk samples, Least squares means, standard error (± SE) and 
probability of type I error (P) for log10 (SCC), DMY, percentages of fat, protein, 
lactose, total solids  
 

Log10 
(SCC) 

DMY, kg Fat % Protein % Lactose 
% 

Total 
solid % 

Factor No 

Mean±SE 
         P 

Mean±SE 
          P    

Mean±SE 
    P 

Mean±SE 
    P 

Mean±E     
P 

Mean±SE 
    P 

Genotype:  
Barki(B)    
Damascus (D)   
¾D * ¼B 
½D * ½B   
¾B * ¼D 

 
 9 
37 
26 
15 

 14 

    0.06 
5.45± .08    
5.33 ± .06 
5.20 ± .07 
5.22 ± .09 
5.44 ± .09 

     0.09 
0.290± .02 
0.330± .01 
0.304± .02 
0.266± .02 
0.308± .02 

        0.26 
  3.83 ± .11 
  3.56 ± .08 
  3.55 ± .09 
  3.64 ± .12 
  3.71 ± .12 

    0.04 
  3.55 ± .08 
  3.45 ± .06 
  3.39 ± .07 
  3.66 ± .08 
  3.44 ± .08 

    0.04 
4.09 ± .06 
4.27 ± .04 
4.21 ± .05 
4.11 ± .06 
4.12 ± .06 

0.95 
11.64± .16 
11.64± .11 
11.72± .12 
11.70± .16 
11.58± .16 

Parity:  
1 
2 
3 
4 
5 
≥ 6 

 
  26 
  22 
  27 
  10 
   4 
  12 

    0.45 
5.33± .07 
5.22± .07 
5.29± .06 
5.27±.09 
5.47±.14 
5.41± .08 

   0.01 
0.298± .02 
0.282± .02 
0.344± .01 
0.310± .02 
0.308± .03 
0.255± .02 

      0.54 
  3.55 ± .10 
  3.63 ± .09 
  3.74 ± .08 
  3.62 ± .11 
  3.68 ± .20 
  3.75 ± .12 

    0.45 
  3.54 ± .07 
  3.58 ± .07 
  3.46 ± .06 
  3.54 ± .08 
  3.44 ± .13 
  3.43 ± .08 

   0.80 
4.15 ± .05 
4.10 ± .05 
4.15 ± .04 
4.14 ± .06 
4.24 ± .11 
4.20 ± .06 

0.54 
11.60± .13 
11.55± .13 
11.74± .11 
11.46± .16 
11.88± .27 
11.70± .16 

Type of 
kidding: 
1 
2 

 
 

  69 
  32 

 0.14 
  
5.38 ± .05 
5.28 ± .05 

 0.25 
 
0.291± .01 
0.308± .01 

  0.49 
  
  3.63 ± .06 
  3.69 ± .08 

   0.16 
   
  3.46 ± .05 
  3.54 ± .06 

 0.00 
  
4.24 ± .03 
4.0 9± .04 

 0.91 
 

11.65± .08 
11.66± .10 

Month of  
lactation     
   1 
   2 
   3 
   4 
   5 
   6 
   7 

 
 

101 
87 
76 
69 

 64 
51 

 34 

  0.00 
  
5.39 ± .06 
5.43 ± .07 
5.09 ± .09 
4.83 ±.11 
5.34 ±.09 
5.53 ±.08 
5.71 ±.07 

 0.00 
 
0.407± .02 
0.357± .02 
0.294± .02 
0.283± .02 
0.262+± .02 
 0.258± .02  
0.236 ± .02 

     0.00 
   
  3.55 ± .09 
  3.51 ± .11 
  3.32 ± .09 
  3.80 ± .10  
  3.74 ± .11  
  3.95 ± .14 
  3.74 ± .16 

 0.00 
  
  3.16 ± .05 
  3.26 ± .07 
  3.35 ± .07 
  3.36 ± .08 
  3.69 ± .13 
  3.93 ± .15 
  3.73 ± .22 

    0.00 
 
 4.25± .05 
 4.27± .06 
 4.10± .07 
 4.10± .06 
 3.93± .06 
 4.10± .07 
 4.38± .08 

    0.00 
 

11.51± .11 
11.48± .19 
11.15± .18 
11.78± .14 
11.56± .14 
12.15± .15 
11.96± .24 

 
The effect of environmental factors on bacteria cell count  

Maisi (1990) and Droke et al. (1993) reported that diagnoses of goat mastitis 
depend on clinical symptoms but non-clinical mastitis can be diagnosed better when 
organisms from the milk are identified than SCC. Least squares means and ±standard 
errors of Standard Plate Counts (SPC) of non-clinical goat half-udder milk samples 
from the studied genotypes during a complete lactation from morning and evening 
milking are given in tables 3 and 4, respectively. The milk of studied genotypes had 
medium bacterial counts. All cell counts revealed high variability especially between 
contagious pathogens and environmental pathogens.  

The effect of genotype was significant on all contagious pathogens except 
Staphylococcus aureus and non significant on environmental pathogens except 
Bacillus measured in the morning milk samples, while, it had significant effect on 
environmental pathogens except for other types of Staphylococcus rather than 



Eissa and Mona 

 

70 

agalactiae and dysgalactiae. in the evening milk samples. Damascus milk contained 
higher Streptococcus dysgalactiae and Streptococcus agalactiae than other genotypes 
(Table 3). The present study agrees with Zeng and Escobar (1995), Sung et al. (1999) 
and Park and Humphrey (1986), who reported that there were differences in SPC 
between different breeds.  

Parity of doe affected significantly Corinebacteria and Streptococcus agalactiae 
(contagious pathogens) and did not affect all environmental pathogens in the morning 
milking. The influence of type of kidding was significant on most contagious and 
environmental pathogens (Table 3). Order of lactation month did not exhibit 
significant effect on different pathogens with the exception of Streptococcus 
dysgalactiae in both milkings and Streptococcus agalactiae in morning milking. In 
contrast to these results, many authors found an increase in SPC as lactation month 
progressed (Brown et al. (1988), Kalogridou-Vassiliadou (1991), Tirard-Collet et al. 
(1991), Zeng and Escobar (1995) and Zeng and Escobar (1996)).     
 
Table 2. Evening milk samples, Least squares means, standard error (± SE) and 
probability of type I error (P) for log10 (SCC), DMY, percentages of  fat, 
protein, lactose, total solids  

Log10 
(SCC) 

DMY, kg Fat % Protein % Lactose 
% 

Total 
solid % 

Factor No 

 Mean±SE  
               P 

Mean±SE    
              P    

Mean± SE    
            P 

Mean±SE 
          P 

Mean±SE 
            P 

Mean±SE 
           P 

Genotype:  
Barki(B)    
Damascus (D)   
¾D * ¼B 
½D * ½B   
¾B * ¼D 

 
 9 
37 
26 
15 
 14 

            0.11 
  5.24±.20    
  5.00±.15 
  4.89±.16 
  5.10±.22 
  5.52±.21 

         0.00 
 0.229±.02 
 0.292±.02 
 0.311±.02 
 0.233±.02 
 0.240±.02 

         0.06 
  3.97±.10 
  3.77±.07 
  3.66±.08 
  3.60±.11 
  3.86±.11 

        0.06 
  3.70±.09 
  3.39±.07 
  3.39±.08 
  3.57±.11 
  3.51±.10 

        0.83 
 4.24±.08 
 4.25±.06 
 4.28±.07 
 4.24±.09 
 4.35±.08 

       0.39 
 12.12±.17 
 11.99±.12 
 11.78±.14 
 11.77±.18 
 12.05±.18 

Parity:  
1 
2 
3 
4 
5 
≥ 6 

 
 26 
 22 
 27 
 10 
  4 
 12 

           0.51 
  5.11 ± .18 
  4.86 ± .17 
  5.13 ± .15 
  5.19 ± .21 
  5.28 ± .35 
  5.33  ± .21 

         0.41 
 0.255±.02 
 0.231±.02 
 0.260±.02 
 0.286±.02 
 0.263±.04 
 0.273±.02 

          0.34 
  3.73 ± .09 
  3.65 ± .08 
  3.77 ± .07 
  3.70 ± .10 
  3.87 ± .18 
  3.92 ± .10 

        0.55 
  3.55±.09 
  3.53±.08 
  3.64±.07 
  3.49±.10 
  3.33±.17 
  3.53±.10 

   0.83 
 4.35 ± .07 
 4.24 ± .07 
 4.28 ± .06 
 4.24 ± .08 
 4.27 ± .14 
 4.24 ± .08 

    0.27 
 11.76±.15 
 11.81±.15 
 12.10±.13 
 11.81±.18 
 12.23±.30 
 11.93±.18 

Type of  
kidding: 
          1 
          2 

 
 

69 
 32 

0.34 
   
  5.22 ± .11 
  5.08 ± .14 

         0.57 
 
 0.257± .01 
 0.266± .01 

0.99 
  
  3.77 ± .05 
  3.77 ± .07 

     0.76 
  
  3.50± .05 
  3.52± .07 

     0.16 
   
 4.31 ± .05 
 4.23 ± .06 

0.62 
 

11.97± .09 
11.91± .11 

  Month of  
lactation:     
   1 
   2 
   3 
   4 
   5 
   6 
   7 

 
 

101 
87 
76 
69 
 64 
51 
 34 

                 
0.00 

   5.24 ± .20 
  5.77 ± .18 
  5.61 ± .16 
  5.14 ±.20 
  4.98 ±.20 
  4.33 ±.26 
  4.98 ±.39 

                 
0.00 
0.199± .02 
 0.271± .02 
 0.329± .02 
 0.326± .02 
 0.286± .02 
 0.194± .02 
 0.223± .02 

                  
0.00 

   3.95 ± .09 
  4.15 ± .10 
  3.52 ± .11 
  3.54 ± .10  
  3.52 ± .12  
  3.77 ± .12 
  3.98 ± .15 

               
0.00 

  3.76± .10 
  3.71± .11 
  3.27± .09 
  3.27± .09 
  3.46± .08 
  3.50± .08 
  3.61± .15 

             
0.24 

  4.13± .08 
 4.33 ± .06 
 4.34 ± .08 
 4.35 ± .09 
 4.31 ± .08 
 4.25 ± .09 
 4.18 ± .11 

               
0.01 

 2.04± .14 
 2.39± .14 
11.70± .15 
11.57± .21 
11.63± .23 
12.08± .16 
12.17± .17 
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Table 3. Morning milk samples, Least squares means, standard error (± SE) and 
probability of type   I error (P) for Contagious pathogens (Corinebacteria, 
Streptococcus dysgalactiae, Streptococcus agalactiae and Staphylococcus aureus) 
and Environmental pathogens (Streptococcus uberis,  Staphylococcus (other), 
Coliform and Bacillu. 

Contagious pathogens Factor No 
Corine 
bacteria 

Strep. 
dysgalactiae 

Strep. 
agalactiae 

Staph. 
aureus 

  Mean±SE 
           P 

Mean± SE 
     P    

Mean ±  SE 
    P 

Mean ±  SE 
    P 

Genotype: 
Barki(B)   
Damascus(D)  
¾D * ¼B 
½D * ½B   
¾B * ¼D 

 
 9 
37 
26 
15 
  14 

  0.00 
 5.57± .06    
5.32 ± .06 
4.97 ± .06 
5.33 ± .06 
5.93 ± .11 

             0.00 
 5.22 ± .05 
 5.59 ± .06 
 5.43 ± .05 
 5.40 ± .05 
 4.97± .08 

0.00 
  5.34 ± .05 
  5.64 ± .06 
  5.45 ± .06 
  5.12 ± .06 
  5.49 ± .07 

       0.82 
  5.31 ± .08 
  5.32 ± .07 
  5.25 ± .08 
  5.28 ± .08 
  5.48 ± .17 

Parity: 
1 
2 
3 
4 
5 
≥ 6 

 
 26 
 22 
 27 
 10 
  4 
 12 

0.00 
5.43 ± .08 
5.38 ± .11 
5.69 ± .06 
5.44 ±.06 
5.39 ± .09 
5.20 ± .06 

 0.06 
 5.28 ± .06 
 5.21 ± .15 
 5.30 ± .05 
 5.40 ± .05 
 5.45 ± .07 
 5.29± .05 

  0.00 
  5.28 ± .05 
  5.51 ± .15 
  5.12 ± .05 
  5.57 ± .05 
  5.52 ± .06 
  5.44 ± .05 

  0.92 
  5.27 ± .10 
  5.34 ± .14 
  5.31 ± .08 
  5.36 ± .08 
  5.30 ± .12 
  5.40 ± .08 

Type of  kidding: 
          1 
          2 

 
69 
 32 

 0.00 
5.34 ± .05 
5.50 ± .05 

             0.01 
 5.38 ± .04 
 5.27 ± .04 

0.00 
   5.36 ± .05 
  5.45 ± .05 

   0.23 
   5.29 ± .06 
  5.37 ± .06 

Month of  
lactation:     
   1 
   2 
   3 
   4 
   5 
   6 
   7 

 
 
101 
87 
76 
 69 
 64 
 51 
 34 

 0.44 
   
5.31 ± .08 
5.49 ± .07 
5.38 ± .09 
5.49 ±.07 
5.43 ±.07 
5.38 ±.09 
5.48 ±.12 

0.02 
  
 5.12 ± .09 
 5.21 ± .08 
 5.42 ± .06 
 5.36 ± .06 
 5.30 ± .08 
 5.30 ± .09 
 5.54 ± .09 

  0.00 
   
  5.40 ± .07 
  5.30 ± .08 
  5.41 ± .07 
  5.40 ± .07  
  5.33 ± .11  
  5.34 ± .07 
  5.66 ± .09 

0.50 
  
  5.23 ± .07 
  5.31 ± .08 
  5.40 ± .07 
  5.37 ± .08 
  5.33 ± .08 
  5.29 ± .08 
  5.38 ± .09 

Genotype:  
Barki(B)    
Damascus (D)   
¾D * ¼B 
½D * ½B   
¾B * ¼D 

 
 9 
37 
26 
15 

 14 

                   
0.14 

  5.23 ± .07 
  5.15 ± .07 
  5.42 ± .08 
  5.33 ± .08 
  5.27 ± .16 

                   0.08 
  5.29 ± .06 
  5.35 ± .06 
  5.32 ± .06 
  5.36 ± .06 
  5.75 ± .15 

                   0.12 
  5.38 ± .07 
  5.49 ± .06 
  5.45 ± .08 
  5.29 ± .07 
  5.19 ± .15 

                   0.00 
  4.93 ± .08 
  5.42 ± .08 
  5.31 ± .09 
  5.04 ± .08 
  5.26 ± .19 

Parity:  
1 
2 
3 
4 
5 
≥ 6 

 
 26 
 22 
 27 
 10 
  4 
 12 

                   
0.45 

  5.32 ± .09 
  5.34 ± .17 
  5.26 ± .08 
  5.12 ± .08 
  5.31 ± .12 
  5.33 ± .08 

                   0.10 
  5.57 ± .09 
  5.37 ± .11 
  5.47 ± .06 
  5.46 ± .07 
  5.34 ± .10 
  5.27 ± .07 

                   0.59 
  5.43 ± .09 
  5.28 ± .13 
  5.27 ± .07 
  5.40 ± .08 
  5.43 ± .11 
  5.36 ± .07 

                   0.55 
  5.18 ± .11 
  5.24 ± .15 
  5.23 ± .08 
  5.28 ± .09 
  5.16 ± .13 
  5.05 ± .09 
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Cont. 
Contagious pathogens No 
Corine 
bacteria 

Strep. 
dysgalactiae 

Strep. 
agalactiae 

Staph. 
aureus 

Factor 

 Mean±SE 
           P 

Mean± SE 
     P    

Mean ±  SE 
    P 

Mean ±  SE 
    P 

Type of kidding: 
          1 
          2 

 
69 

  32 

0.04 
  5.35 ± .06 
  5.20 ± .06 

      0.07 
    5.47 ± .05 
  5.36 ± .05 

        0.05 
   5.43 ± .05 
  5.29 ± .06 

     0.33 
   5.23 ± .06 
  5.15 ± .07 

 Month of 
lactation:     
   1 
   2 
   3 
   4 
   5 
   6 
   7 

 
 

101                    
87 
76 

 69 
 64 
 51 
 34 

       0.81 
   
  5.29 ± .08 
  5.30 ± .07 
  5.38 ± .09 
  5.27 ± .09  
  5.24 ± .09  
  5.20 ± .09 
  5.27 ± .07 

                 0.76 
 
  5.39 ± .08 
  5.41 ± .06 
  5.35 ± .08 
  5.40 ± .05 
  5.46 ± .06 
  5.43 ± .07 
  5.46 ± .09 

                   0.47 
 
  5.33 ± .07 
  5.31 ± .08 
  5.36 ± .06 
  5.36 ± .07  
  5.36 ± .07  
  5.47 ± .08 
  5.33 ± .11 

                   0.99 
  
  5.21 ± .08 
  5.21 ± .09 
  5.23 ± .08 
  5.18 ± .10  
  5.17 ± .09  
  5.16 ± .10 
  5.17 ± .08 

Table 4. evening milk samples, Least squares means, standard error (± SE) and 
probability of type I error (P) for Contagious pathogens (Corinebacteria, 
Streptococcus dysgalactiae, Streptococcus agalactiae and Staphylococcus aureus) 
and Environmental pathogens (Streptococcus uberis, Staphylococcus (other), 
Coliform and Bacillus) 

Contagious pathogens 
 

No 

Corine 
bacteria 

Strep. 
dysgalactiae 

Strep. 
agalactiae 

Staph. 
aureus 

Factor 

  Mean ± SE    P Mean ±  SE     P    Mean ±  SE    P Mean ±  SE    P 

Genotype:  
Barki(B)    
Damascus (D)  
¾D * ¼B 
½D * ½B   
¾B * ¼D 

 
 9 
37 
26 
15 
  14 

                   0.00 
  5.57 ± .09    
  5.39 ± .08 
  5.03 ± .09 
  5.11 ± .10 
  5.44 ± .13 

                     0.00 
 5.37 ± .03 
 5.37 ± .04 
 5.54 ± .04 
 5.50 ± .04 
 5.45 ± .04 

                    0.01 
  5.48 ± .08 
  5.28 ± .07 
  5.21 ± .08 
  5.10 ± .08 
  5.47 ± .11 

                     0.08 
  5.33 ± .08 
  5.27 ± .07 
  5.17 ± .08 
  5.04 ± .08 
  5.28 ± .11 

Parity:  
1 
2 
3 
4 
5 
≥ 6 

 
 26 
 22 
 27 
 10 
  4 
 12 

                   0.93 
  5.40 ± .11 
  5.26 ± .16 
  5.32 ± .08 
  5.25 ±.09 
  5.32 ± .15 
  5.31 ± .08 

                     0.00 
 5.59 ± .04 
 5.46 ± .11 
 5.28 ± .03 
 5.51 ± .03 
 5.51 ± .04 
 5.31 ± .04 

                     0.82 
  5.39 ± .10 
  5.27 ± .12 
  5.29 ± .07 
  5.33 ± .08 
  5.35 ± .12 
  5.22 ± .07 

                     0.51 
  5.30 ± .10 
  5.27 ± .13 
  5.21 ± .07 
  5.27 ± .08 
  5.04 ± .11 
  5.22 ± .07 

Type of 
kidding: 
          1 
          2 

 
 

 69 
  32 

                  0.64 
   
  5.29 ± .06 
  5.33 ± .07 

                     0.00 
  
 5.50 ± .03 
 5.39 ± .03 

 

                     0.91 
  
  5.30 ± .05 
  5.31 ± .06 

                   0.67 
  
  5.23 ± .05 
  5.20 ± .06 

  Month of 
lactation:     
   1 
   2 
   3 
   4 
   5 
   6 
   7 

 
 

101 
87 
76 
69 
 64 
51 
 34 

                 0.20 
   

  5.27 ± .07 
  5.18 ± .07 
  5.29 ± .07 
  5.28 ±.08 
  5.42 ±.09 
  5.38 ±.10 
  5.34 ±.09 

                     0.01 
 
 5.34 ± .06 
 5.42 ± .06 
 5.45 ± .05 
 5.51 ± .04 
 5.45 ± .07 
 5.32 ±.07 
 5.63 ±.07 

                    0.73 
   

  5.28 ± .06 
  5.37 ± .06 
  5.37 ± .07 
  5.31 ± .06  
  5.26 ± .07  
  5.24 ± .07 
  5.32 ± .08 

                 0.68 
  

  5.14 ± .07 
  5.22 ± .07 
  5.31 ± .07 
  5.19 ± .07 
  5.26 ± .08 
  5.22 ± .08 
  5.19 ± .12 
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Cont. 

Contagious pathogens 
 

Corine 
bacteria 

Strep. 
dysgalactiae 

Strep. 
agalactiae 

Staph. 
aureus 

Factor No 

 Mean ± SE    P Mean ±  SE     P    Mean ±  SE    P Mean ±  SE    P 

Genotype:  
Barki(B)    
Damascus 
(D)   
¾D * ¼B 
½D * ½B   
¾B * ¼D 

 
 9 
37 
26 
15 

  14 

                   
0.00 

  5.32 ± .04 
  5.64 ± .04 
  5.43 ± .04 
  5.43 ± .05 
  4.79 ± .05 

                   
0.76 

  5.35 ± .06 
  5.39 ± .06 
  5.36 ± .07 
  5.44 ± .07 
  5.44 ± .09 

                   
0.00 

  5.00 ± .08 
  5.42 ± .07 
  5.34 ± .09 
  4.89 ± .08 
  5.03 ± .12 

                   
0.03 

  5.19 ± .06 
  5.14 ± .07 
  5.39 ± .07 
  5.38 ± .08 
  5.16 ± .10 

Parity:  
1 
2 
3 
4 
5 
≥ 6 

 
 26 
 22 
 27 
 10 
  4 
 12 

                   
0.00 

  5.25 ± .04 
  5.27 ± .14 
  5.31 ± .04 
  5.42 ± .04 
  5.39 ± .05 
  5.29 ± .04 

                   
0.08 

  5.58 ± .08 
  5.35 ± .11 
  5.38 ± .06 
  5.34 ± .06 
  5.45 ± .10 
  5.25 ± .06 

                   
0.96 

  5.16 ± .11 
  5.15 ± .13 
  5.07 ± .07 
  5.14 ± .08 
  5.18 ± .13 
  5.11 ± .08 

                   
0.00 

  5.00 ± .08 
  5.39 ± .16 
  5.23 ± .06 
  5.19 ± .06 
  5.30 ± .10 
  5.41 ± .06 

Type of 
kidding: 
          1 
          2 

 
 

69 
 32 

                   
0.00 

    5.39 ± .04 
  5.26 ± .04 

                   
0.01 

  5.47 ± .04 
  5.32 ± .05 

                   
0.36 

  5.17 ± .05 
  5.10 ± .06 

                   
0.00 

   5.34 ± .05 
  5.17 ± .05 

  Month of 
lactation:     
   1 
   2 
   3 
   4 
   5 
   6 
   7 

 
 

101 
87 
76 
69 

 64 
51 

 34 

                   
0.30 

  5.21 ± .07 
  5.27 ± .07 
  5.34 ± .06 
  5.37 ± .06  
  5.33 ± .07  
  5.27 ± .08 
  5.47 ± .07 

                 
0.19 

  5.34 ± .06 
  5.38 ± .06 
  5.29 ± .07 
  5.39 ± .05 
  5.43 ± .06 
  5.48 ± .08 
  5.44 ± .09 

                   
0.74 

   5.11 ± .07 
  5.19 ± .06 
  5.20 ± .08 
  5.17 ± .07  
  5.14 ± .08  
  5.06 ± .09 
  5.08 ± .08 

                   
0.70 

  5.26 ± .07 
  5.30 ± .06 
  5.33 ± .08 
  5.19 ± .09  
  5.23 ± .07  
  5.26 ± .07 
  5.20 ± .07 

 

Correlation coefficients 
Partial correlation coefficients between all studied traits are presented in tables 5 

and 6 for morning and evening milkings, respectively. The present results agree with 
that of Zeng et al. (1997), who reported that DMY had a negative relationship with 
SCC, while SCC had a positive relationship with fat %, protein % and total solids %. 
Sung et al. (1999) reported that the correlation coefficients between SCC and milk 
composition were highly significant (p<0.001) for Alpine, Nubian, Saanen and 
Toggenburg in Taiwan. Tables 5 and 6 indicated that SCC did not strongly correlated 
with SPC, may be due to low number of samples and therefore, the correlations 
obtained in this study are considered as preliminary results. Park and Humphrey 
(1986) found none significant correlation coefficients between SCC and bacteria cell 
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counts for the pooled data from Alpine and Nubian does. They showed that the 
correlation coefficients between SCC and fat % and protein % were significant 
(p<0.01) for combined or separated breed data. In contrast to the results in this study, 
Zeng and Escobar (1995) reported that SCC had a positive relationship (p<0.001) 
with SPC and a negative relationship (p<0.001) with fat %, protein %, total solids %, 
lactose % and milk production. Zeng and Escobar (1996) reported that SCC of 
Alpine goat positively correlated with SPC, while it did not correlate with SPC in 
Nubian milk. SPC had no correlation with any of the milk components of the 
combined breed data.  

 
CONCLUSION 
 

The analyzed data set did not find significant effect of genotype on milk yield 
traits including SCC with the exception of DMY in the evening milking, while most 
of the contagious and environmental bacteria were affected by the genotype effect. 
Order of lactation month was among the most important factors contributing to SCC, 
DMY and milk composition variation although the means through months of 
lactation did not show any particular trend.  
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تعداد  وتركیب اللبن و اللبنمحصولالوراثى وبعض العوامل البیئیة على تأثیر التركیب 

  امالخالیا الجسدیة والعد البكتیرى فى الماعز البرقى المحلیة والماعزالدمشقى وخلطانه

  

  عیسى ، منى عبد الظاهر عثمانمحمد محمد 

  مصر، جیزة، دقي، وزارة الزراعة، مركز البحوث الزراعیة، معهد بحوث اإلنتاج الحیواني

  

والخلطـان الرجعیـة )  برقـى½*  دمـشقى½خلـیط (عز البرقـى الـصحراوى والدمـشقى والجیـل األول ارست المـُد

جافـة للمنطقـة الـساحلیة بالـصحراء الغربیـة التحـت الظـروف شـبه )  دمـشقى¼* برقـى¾(، ) برقـى¼* دمشقى¾(

 ومـساء لتقـدیر تعـداد ًالمدروسـة صـباحا من التراكیـب الوراثیـة البن شهریال وقد جمعت عینات .٢٠٠٢بمصر عام 

الخالیا الجسدیة ومحصول اللبن الیـومى والنـسب الئویـة للـدهن واالبـروتین والالكتـوز والمـواد الـصلبة الكلیـة وتعـداد 

أشـارت متوسـطات مجمـوع . وقدر أیـضا معامـل االرتبـاط الجزئـى بـین جمیـع الـصفات المدروسـة. الخالیا البكتیریة

ى أن المـاعز الدمـشقى أنـتج محـصول لـبن یـومى أعلـى مـن البرقـى وذلـك فـى حلبـة الـصباح المربعات الصغرى الـ

 أعطــت الخلطــان الرجعیــة محــصول اللــبن ،ومــن بــین انــاث الماعزالخلیطــة. ) كجــم٠.٢٩٠ كجــم مقابــل ٠.٣٣٠(

والالكتـوز وكان تأثیر التركیب الـوراثى معنویـا علـى البـروتین .  برقى½*  دمشقى½الیومى األعلى مقارنة بخلیط 

ولـم یكــن هنـاك تـأثیرا معنویــا لترتیـب موسـم الــوالدة ). حلبــة المـساء(وعلـى محــصول اللـبن الیـومى ) حلبـة الـصباح(

ولــم تتــأثر الــصفات المدروســة بنــوع . علــى الــصفات المدروســة ماعــدا محــصول اللــبن الیــومى فــى حلبــة الــصباح

یـب شـهور الحلیـب تـأثیرا معنویـا علـى تعـداد الخالیـا كـان لترتقـد و. الوالدة سـوى الالكتـوز فـى عینـات لـبن الـصباح

تــأثرت البكتریــا المعدیــة .وز فــى حلبــة المــساءـكتــدا الالـن فیمــا عـــونات اللبـــالجــسدیة ومحــصول اللــبن الیــومى ومكــ

 Corinebacteria على ً معنویاًوسم الوالدة تأثیراـترتیب مـان لــوك. Staph. aureus ستثناءـإوراثى بـبالتركیب ال

and Strep. agalactiae  فـى حلبـة الـصباح وعلـىStrep. dysgalactiae  وكـان تـأثیر . فـى حلبـة المـساء

 .Strepبینمــا تــأثرت. فــى حلبــة الــصباح Staph. aureus علــى البكتریــا المعدیــة فیمــا عــدا ًویاـوع الــوالدة معنـــنــ

agalactiae   وقـد تـأثرت . بترتیـب شـهور الحلیـب فـى كلتـا الحلبتـینBacillus  كبكتریـا بیئیـة بالتركیـب الـوراثى

 البكتریـا ى علـً معنویـاًلترتیب شهور الحلیب تأثیراولم یظهر. بنوع الوالدة Strep. uberisفى الحلبتین بینما تأثرت 

وقـد كـان لتعـداد الخالیـا الجـسدیة عالقـة موجبـة مـع كـل مـن نـسبة الـدهن والبـروتین والمـواد الـصلبة الكلیـة  .البیئیة

وارتــبط . المعدیــة، بینمــا كــان لهــا عالقــة ســالبة مــع محــصول اللــبن الیــومى والالكتــوز وذلــك فــى الحلبتــینوالبكتریــا 

ویعتبــر تعــداد الخالیــا الجــسدیة مــن أهــم الطــرق لتقیــیم . محــصول اللــبن الیــومى ســلبیا مــع نــسبة الــدهن والبــروتین

   .الحالة الصحیة للضرع
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