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Abstract: A total number of 120 male Muscovy ducks were used in this 

study. At the beginning of week 12(age) drakes were randomly divided into 

equal four groups. Drakes in group 1 were subjected to 24 h light; those in 

group 2 subjected to intermittent light regime of 3 h light: 1 h dark (make 18 

h light: 6 h dark); drakes of groups3 were subjected to natural day light and 

drakes of groups 4 were subjected to 1 h light: 3 h dark ( make 6 h light: 18 

h dark). During the experimental period (12 to 27 weeks) all drakes were 

fed ad lib on diet of 15.5% crude protein and 2724 Kcal ME/kg. Some 

physiological and reproductive performances of male Muscovy ducks were 

determined.  

Seminal plasma total protein and albumin were significantly higher 

in groups 1 and 2, while, aspartate aminotransferase (AST) and alanine 

aminotransferase (ALT) were significantly higher than the other groups. 

Seminal plasma protein electrophoresis showed that treatments 1 and 2 

caused activation protein band with molecular weight > 100 kDa in these 

groups than in the other groups. Testes weight and testosterone 

concentration increased significantly (P<0.05) in birds subjected to 24h 

light and 18 h light: 6 h dark compared with other groups. Also, plasma 

total protein, albumen and cholesterol decreased significantly (P<0.05) in 

birds subjected to 6 h light: 18 h dark compared with other groups. It can 

be concluded that applying the intermittent light regime of 18 h light: 6 h 

dark tend to improve all measurements studied without any physiological 

side effect. 
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INTRODUCTION 

Environment plays an important role in the regulation of the 

reproductive functions. A normal functional pituitary gland is essential for 

initiating the development, and maintainance of optimal activity in the 

testicular germinal epithelium as well as interstitial leydig cells. It is well 

known that light regime affects the hypothalamo-hypophseal axces to 

elaborate gonadotrophic hormones (FSH and LH) which in turn regulate the 

gonadal activity (Reviers, 1983). Length of natural photoperiod was found 

to influence the rate of biosynthesis and secretion of the gonadotrophic 

hormones, which in turn act on the testes. Intermittent light regime showed 

an increase in chicken's body and testes weights than did the continuous 

light (Zakaria, 1987 and Kühn, et al., 1996).  

Amino acid and proteases present in the seminal plasma play an 

important role in the survival of spermatozoa Mann (1964). On the other 

hand, seminal plasma contains proteins that are necessary for sperm
 

maturation, motility, and maintenance of sperm viability and
 
fertilizing 

capacity (Setchell and Brooks, 1988). In mammals, the source of these 

proteins
 
is the epithelia of the reproductive tract ducts and accessory

 
glands 

(Robaire, and Hermo, 1988 and Shivaji, et al., 1990). Avian species lack 

accessory glands (Mann, and Lutwak, 1981 and Williams, 1988) but
 
they 

possess paired paracloacal vascular bodies that generate
 
lymph-like fluid at 

the time of ejaculation Fujihara, (1992). Hence, most
 
of the proteins in the 

seminal plasma of aves probably originate
 
from ductal epithelia.

 
 

On the other hand, Kotłowska et al., (2003) reported that two 

proteases of 58 and 66 kDa were detected in all parts of the reproductive 

tract and seminal plasma of Turkey. Furthermore, seminal plasma contained 

a low
 
molecular weight serine protease inhibitor (Lessley, and Brown, 1978) 

whose biological
 
role was postulated to inhibit acrosin activity from

 
dead or 

moribund sperm.  While, Mohan et al., (1995) reported that chicken seminal 

plasma contain a high molecular weight protein (> 100 kDa) which 

neutralizes the motility inhibiting property of spermatozoa motility 

inhibiting factor. 

Therefore, the objective of this study was to determine the impact of 

different lighting programs on reproductive performance of male Muscovy  ducks. 

MATERIALS AND METHODS 

The experiment was carried out in a private farm in the province 

Kalyobiya. The experiment lasted from 3rd of September to 31st of 

December, 2007). At the beginning of the 12 week of age, a total number of 
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120 male Muscovy ducks of approximately similar body weight, were 

randomly divided into four equal groups (each of 30), with 5 replicates of 6 

males in each light regimen and raised on floor pens (pen size was 200 x 

310 cm) up to 27 wk of age. Drakes of different experimental groups were 

subjected to the following lighting regimes; group 1; continuous light (day 

light + artificial light during night), group 2; intermittent lighting regime (3h 

light: 1h dark to reach 18 h light: 6 h dark), group 3; natural day light, and 

group 4: intermittent lighting regime (1h light: 3h dark to reach 6 h light: 18 

h dark). Light was provided by a sixty-watt incandescent bulb located at the 

center of each pen. Drakes were fed on a diet containing 15.5% crude 

protein and 2724 Kcal ME/kg. Drinking water was available for all groups 

ad-libtum.  

Measurements: 

Blood and Seminal Plasma parameters:  

At 27 weeks of age five birds from each group were randomly 

chosen. Blood samples were collected from wing vein from each group at 

mid-time of the light period. Also, semen was collected individually using 

the massage method. Blood and pooled semen samples were centrifuged for 

15 minutes at 3000 rpm. All the samples were stored in a deep freezer at 

approximately –20
o
C pending chemical analysis. Blood and seminal plasma 

samples were analyzed for total protein concentrations according to Henry 

et al. (1974); Plasma albumen was determined according to Doumas (1971) 

and plasma globulin was obtained by subtracting the values of the albumen 

from the corresponding values of the total protein. Also, Albumen / globulin 

ratio was calculated. While the activities of aspartate aminotransferase 

(AST) and alanine aminotransferase (ALT) were assayed in seminal plasma 

by the method of Reitman and Frankel (1957). On the other hand, total 

lipids and cholesterol were determined in blood plasma according to the 

method of Frings et al., (1972) and Richmond (1973).respectively.   

Blood plasma concentrations of triiodothyronine (T3) and 

testosterone hormones were determined by radioimmunoassay technique 

with commercial kits (Medical Technology, USA).  

Hematological parameters: 

White blood cells were counted in fresh blood samples using 

hemocytometer and light microscope at 27 weeks of age. Two hundred 

white blood cells were counted and differentiated into Lymphocytes (L) and 

Heterophils (H), and H/L ratio was calculated. Both the two slides were 

counted and the mean of H/L ratio was calculated for each bird.  
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Tests weights and histological technique for light microscope: 

At the end of the experimental period (27 weeks of age), five drakes 

of each group were slaughtered after 16 h feed withdrawal. Tests (Right and 

Left) from each drake were separated and weighed then the weights of testes 

recorded to the nearest 0.1gm. The relative weights of these organs were 

calculated according to fasted body weight. Tests tissue samples were fixed 

in 10% neutral buffered formalin. Fixed tissues were trimmed, embedded in 

paraffin sectioned at 4 µm and stained with hematoxylin and eosin 

(Carleton, et al., 1980).  

Seminal plasma protein electrophoresis methods were carried out by 

Sodium Dodecyl Sulfate Polyacrylamide Gel Electrophoresis (SDS-PAGE). 

SDS gel electrophoresis was performed according to Laemmli, (1970). Gel 

was stained with Coomassie brilliant blue. The following protein markers 

were used Dalton High Molecular Weight Stander 205-29 kDa (Sigma). 

After preserving the gel, it was photographed. Molecular weight and 

intensity of band were analyzed by using Gel Docu. Advanced Software 

Program.   

Statistical analysis: 

Data were statistically analyzed using one way of analysis SAS, 

Institute, Inc. (2001). The statistical model was as follows: 

Yi = m + Ti + ei 

Where: Yi = Observation of the i
th

 duck; m = Overall mean, common 

element to all observations; Ti = Effect of lighting regimes treatment    (i = 

1, 2, 3, 4); and ei = Random error component assumed to be normally 

distributed. The differences among means were tested using Duncan's New 

Multiple Range Test (Duncan, 1955).  

RESULTS AND DISCUSSION 

1- Effect of light regimes on Some Blood Constituents:  

Data in Table (1) shows that plasma T3 concentration was affected 

by light regime where, it increased significantly in birds subjected to 24h 

light and 18 h light: 6 h dark compared with other groups. These results are 

in agreement with those results obtained by Klandorf et al., 1978 who 

reported that the level of T4 and T3 in blood show a consistent diurnal 

change, with high levels during the photoperiod. 

Data in Table (1) revealed no significant differences in plasma total 

protein among light regimes groups, except the group of birds subjected to 6 
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h light: 18 h dark (fourth group) whereas, there was a significant decrease 

(P<0.05) in plasma total protein in this group compared with other groups. 

This may be attributed to the effect of light regimes on thyroid glands 

activaty. Thyroid hormones increase protein synthesis in liver as well as 

protein turnover especially in skeletal muscles (Sturkie, 1986 and Hayashi et 

al., 1992). It is apparent from Table (1) that there are no appreciable light 

regimes difference in plasma globulin among the groups whereas, there was 

a slight decrease in plasma globulin in birds exposed to 6 h light: 18 h dark 

(fourth group).  

Data also showed a significant (P<0.05) response of plasma albumin 

concentration and A/G ratio to light regime. Plasma albumin concentration 

and A/G ratio in birds subjected to 6 h light: 18 h dark recorded lower 

(P<0.05) value than the other groups. These results are in good agreement 

with those findings obtained by Faltas et al (1988); Faten (2005) and 

Soliman et al. (2006) who concluded that there were no significant 

differences in blood constituents ( total protein, albumen and globulin) 

among birds reared under different light regimes (continuous vs. 

intermittent). The decrease in A/G ratio may be due to a decrease in 

production of albumin by liver reflecting malhepatic function (Zimmerman, 

1976). This result could be due to the increase in the feed intake in general 

(data not shown) and consequently protein intake as birds grew older.  

The concentration of avian plasma lipids is influenced by the 

physical and nutritional status of the bird (Sturkie, 1986). Plasma total lipid 

was not affected by light regime but, there was no significant decrease in 

plasma total lipids in birds exposed to 6 h light: 18 h dark (fourth group) 

compared with other groups Table (1). Similar results are obtained by 

Soliman et al. (2006) and EL–Fiky et al., (2007) who found that plasma 

total lipids were insignificantly lower of intermittent lighting program than 

that of continuous lighting program. 

Data also showed a significant (P<0.05) response of plasma 

cholesterol to light regime. Plasma cholesterol in birds subjected to 6 h 

light: 18 h dark recorded lower (P<0.05) value than the other groups.  

These results are not in agreement with those findings obtained by 

EL–Fiky et al., (2007) who found that plasma cholesterol for chicks not 

affected by lighting program while, El-Neney (2003) showed that broiler 

chicks reared under intermittent lighting system had (P<0.01) significantly 

higher plasma cholesterol than that reared under continuous lighting system, 

whereas, birds are characterized by very high levels of blood cholesterol 

particularly during periods of sperm formation Parks and Lynch (1993). 
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Also, they concluded that cholesterol was the major sterol in sperm 

membrane lipids of boar, bull, stallion and roster. 

2- Effect of light regimes on Hematological parameters: 

Data of immune responses as affected by light are presented in Table 

(2). Data revealed significant differences in white blood cells among groups.  

White blood cells in birds subjected to 18 h light: 6 h dark recorded 

higher (P<0.05) value than that of bird of other lighting regimes. Also, 

lymphocytes in birds subjected to 18 h light: 6 h dark and 6 h light: 18 h 

dark recorded higher (P<0.05) value than the other groups. The opposite 

trend in heterophil and H/L ratio were recorded whereas, heterophil and H/L 

ratio in birds exposed to 18 h light: 6 h dark and 6 h light: 18 h dark 

recorded lower (P<0.05) value than that birds of other lighting regimes. 

These results are in good agreement with those findings obtained by Moore 

and Siopes (2000) and Brennan et al. (2002) they found that decreasing the 

photoperiod of Japanese quail significantly increased lymphocyte 

percentage, decreased heterophil percentage, and decreased the H/L ratio. 

The constant light was more stressful than shorter daily photoperiod, as 

indicated by the H/L ratio and that exogenous melatonin has an immuno-

reconstituting effect on quail placed in constant lighting, which could be due 

to increasing melatonin levels in darkness as reported by Leung (1991).  

3- Effect of light regimes on Reproductive traits  

Data of some reproductive traits of drakes as affected by light 

regime are presented in Table (3). It is well documented that light is the 

main factor regulating the reproductive capacity in birds (Reviers, 1983). 

Data in Table (3) revealed significant differences in fasting body weight 

among light regimes groups, as there was a significant increase (P<0.05) in 

fasting body weight in birds subjected to 24h light and 18 h light: 6 h dark 

compared with other groups. These results are in good agreement with those 

findings obtained by Faten, (2005) who concluded that the alternating light 

regime was the most profitable for chicken body weight compared to either 

natural daylight or continuous light exposure. It is well known that, the 

activity of birds is positively and greatly affected by the photoperiod length 

whereas, Newberry et al (1988) found that activity (time spend for feeding, 

drinking, moving and standing) of the birds was (P<0.01) higher 

significantly under bright than dim light.  

The same trend in absolute and relative testes weight was detected 

whereas, they were significantly (p<0.05) influenced by light regime. The 

24 h light and intermittent regime of 18 h light / 6 h dark exhibited higher 
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values of these parameters than the other light regimes. The increase in 

testes weight at 24 weeks of age may by due to the increase occurred in 

body weight. These results are in good agreement with those of Brown and 

McCarteny (1986) and Kühn, et al., (1996) who reported that testicular 

weight was positively correlated with body weight of broiler breeder males. 

Casey (1974) used two light regimes of 18 h light: 6 h dark and 6 h light: 18 

h dark, and suggested that mean testes weight was significantly greater in 

long day birds than in short day birds. Reviers (1983) reported that a day 

length becomes highly stimulatory when divided into two shorter 

photoperiods than single photoperiod.  

The average values of relative testes weights of drakes ranged 1.70% 

to 1.86% Table (2). Sturkie (1965) reported that the weight of the testes 

comprised about one percent of the total body weight in bird.  

Data concerning the effect of light regime on serum testosterone 

concentration Table (3) revealed that, the average of serum testosterone 

level of different experimental groups at 24 weeks ranged between 206and 

261 ng/100 ml. Data also showed a significant (P<0.05) response of 

testosterone concentration to light regime. Testosterone concentration in 

birds subjected to 24h light and 18 h light: 6 h dark recorded higher 

(P<0.05) value than the other groups. Testosterone is considered the most 

important mammalian testicular androgen hormone and has been identified 

in testes extracts from fowls and other birds (Cardinali., et al 1970). 

However, light regime is an important characteristic that relates to male 

fertility. The normal level of testosterone concentration for ducks plasma 

ranges between 65 and 270 ng/ 100 ml (Jallages and Attal, 1968). Also, 

Paulke and Haase (1987) found that testosterone concentration in drake 

blood serum averaged 242ng/100 ml. Abd El Moty (1992) recorded that the 

testosterone concentration in blood serum of Pekin drakes were 77 and 

156ng/100 ml at 20 and 24 week of age, respectively. Charles et al., (1992) 

reported that birds reared under increasing photoperiod had higher plasma 

androgen concentration when compared with birds reared under constant 

photoperiod.  

Improve of the body weight for birds subjected to 18 h light: 6 h 

dark may be a scientific explanation to the significant increase in the 

testosterone level at 24 weeks of age. This may be attributed to the 

suggestion that the hypothalamohypophseal-testicular axis may be 

incompletely well developed to show its sufficient coordination in their 

physiological function at this age. Lazar et al., (1984) found that the 

correlations of age with testosterone concentration; age with testes weight, 
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and testosterone concentration; age with testes weight were significant, and 

were 0.58, 0.65 and 0.87 respectively. Also, Casey (1974) used two light 

regimes, of 18 h light: 6 h dark and 6 h light: 18 h dark, and suggested that 

the gonadal steroids may inhibit synthesis of the hypothalamic or pituitary 

hormones during early testes development and stimulation of rapid testes 

growth during 14-24 weeks by hypothalamic and pituitary gonadotropins.  

On the other hand, light regime of 6 h light: 18 h dark negatively 

affected the reproductive parameters studied (testes weight, relative testes 

weight and serum testosterone concentration). When young cockerels 

received 12 or more hours of light, growth of testes and production of 

semen are maximal (Benoit et al., 1973 and Gill and Amann, 2002)  

Plate 1-1 the microscopic structure of the testes from 24h light group 

showing typical structure of seminiferous tubule and normal arrangement of 

spermatogenic cells. Also, Plate 1-2 the treatment 18h light: 6dark did not 

induce pronounced histological changes in the testes of this group, where 

their testes seemed to be normal. While, Plate 1-3 showed that natural day 

light displaying nearly normal seminiferous tubule and their constituent 

cells. However few of seminiferous tubule exhibited irregular outlines. . 

While, Plate 1-4 (treatment 6h light: 18dark) displaying irregular shape of 

seminiferous tubule, marked reduction of germ cells and degeneration of 

sperms. These results are in good agreement with those findings obtained by 

Purohit and Basrur (1977).  Whereas, Sajla and Chandra (2006) found that 

histological the testes of short day quail was underdeveloped and revealed 

changing smaller seminiferous tubule with one to two layers of 

spermatogonial cells showing an inactive condition.  

These results suggested that the spermatogenic response to long 

photoperiod may be explained by the release of increased amounts of 

pituitary gonadotrophins into the blood, which stimulate androgen 

production by Leydig cells and maintain spermatogenesis in the male 

Purohit and Basrur (1977). 

Seminal plasma characteristics: 

Effect of lighting programs on some seminal plasma parameters is 

presented in Table (4). It was found that seminal plasma total protein, 

albumin and globulin levels increased significantly in birds subjected to 24h 

light and 18 h light: 6 h dark compared with other groups. These results are 

in good agreement with those obtained by Dobrescu (1986) who reported 

that lighting treatment of 14L:10D significantly increased semen volume, 

sperm concentration and seminal plasma protein concentration vs. the 8L: 



Ducks, Light, Physiological , Reproductive Performance.  

 

597 

 

16D regimen thus, low protein content in seminal plasma reduce its 

buffering capacity and in turn semen quality (Dhami et al., 1994). Many 

studies showed that low content of seminal plasma proteins was associated 

with poor semen quality (Verma et al., 1985; Dhami and Kodagali, 1989) 

and Taha et al., (2000) reported that there is a positive relationship between 

semen quality parameters and level of seminal plasma total proteins.    

This depression in these parameters for birds in groups 3 or 4 may be due to 

less activity when lights were switched off which associated with secretion 

of melatonin from pineal gland. Injidi and Forbes (1983) reported that 

daylengths of 12-14 hours resulted in negligible feed intake during the 12 or 

10 hour dark period, possibly due to an indirect effect of melatonin on 

behavior. Also, they reported that fasting for 12 or 10 hours during darkness 

may reduce bird performance.  

Data presented in Table (4) indicated that seminal plasma aspartate 

aminotransferase (AST) activity increased significantly in groups 1 (24h 

light) when compared with the other groups while, alanine transaminase 

(ALT) was not affected by lighting programs. According to Yousef and 

Zeitoun (1998) the increases in ALT and AST activities was concurrent with 

the decline in semen quality. This improvement of enzymes activity in these 

groups may be due to a reduction in physiological stress or to increased 

sleeping which associated with shorter photoperiods. Whereas, Gordon 

(1994) reported that nearly continuous light encourage nibbling and reduce 

the opportunity for rest and sleep. This sleep deprivation may increase 

physiological stress (Wiepkema, 1981).  

SDS-PAGE of seminal plasma proteins:  

The electrophoretic patterns of seminal plasma proteins of all 

groups. are shown in Figure (2). Densitometric analysis of the stained 

patterns is illustrated in Table (5). Birds that subjected to 24h light and 18 h 

light: 6 h dark had bands of 166.2, 122.3, 107.3 and 169.1, 124.5, 108.2 kDa 

respectively. These bands appeared as a result of continuous and 

intermittent light regime of 18 h light: 6 h dark while, these bands 

disappeared in the other groups except molecular weight 105.4 kDa which 

appeared only in natural day light group. However, this peptide band 

represented the lowest value compared with the other groups. Mohan et al., 

(1995) reported that chicken seminal plasma contain a high molecular 

weight protein (> 100 kDa) which neutralizes the motility inhibiting 

property of spermatozoa motility inhibiting factor. Also, Kotłowsk et al., 

(2003) reported that two proteases of 58 and 66 kDa were detected in all 

parts of the reproductive tract and seminal plasma of Turkey. Furthermore, 
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seminal plasma contained a low
 
molecular weight serine protease inhibitor 

(Lessley, and Brown (1978) whose biological
 
role was postulated to serve to 

inhibit acrosin activity from
 
dead or moribund sperm. 

It could be concluded that intermittent lighting regime of 18 h light: 

6 h dark may be economically desirable without any advisable physiological 

side effect. Furthermore, this regime significantly improved body weight; 

testes weight (absolute and relative), the level of serum testosterone 

concentration, seminal plasma proteins and seminal plasma contain of high 

molecular weight protein (> 100 kDa); without any negative effects on total 

protein, albumen; globulin; total lipids and cholesterol concentrations in 

plasma.  

 

 

 

 

 

 

 

 

 

 

 

Table (1): Effect of light regimes on some blood constituents of Muscovy drakes at 27 

weeks of age.  

Item 24L 18L:6D 
Natural 

day light 
6L:18D SE 

Total protein g/dL 6.57
a
 6.28

a
 6.61

a
 5.87

b
 0.13 

Albumin g/dL 3.05
a
 267

ab
 2.99

a
 2.32

b
 0.12 

Globulin g/dL 3.62 3.61 3.61 3.54 0.08 

A/G ratio 0.84
a
 0.74

ab
 0.83

a
 0.66

b
 0.04 

Total lipids mg/dL 685.18 685.15 687.04 670.93 7.36 

Cholesterol mg/dL 154.22
a
 158.67

a
 155.46

a
 124.12

b
 7.48 

T3 ng/ml 0.87
a
 0.84

a
 0.6

b
 0.61

b
 0.03 

a,b,c
 Means with different superscripts in the same row within item differ significantly (P<0.05). 
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Table (2): Effect of light regimes on some hematological parameters of Muscovy 

drakes at 27 weeks of age. 

Item 24L 18L:6D 
Natural  

day light 
6L:18D SE 

WBC×10
6
 28.56

b
 31.96

a
 27.92

b
 29.30

b
 0.67 

Heterophil (H)% 27.52
a
 24.88

b
 28.12

a
 25.02

b
 0.43 

Lymphocytes (L)% 56.17
b
 61.90

a
 56.24

b
 61.63

a
 0.48 

H/L% 0.49
a
 0.40

b
 0.50

a
 0.41

b
 0.01 

a,b,c
 Means with different superscripts in the same row within item differ significantly 

(P<0.05). 

Table (3): Effect of light regimes on some reproductive traits of Muscovy drakes at 

27 weeks of age.  

Item 24L 18L:6D 
Natural  

day light 
6L:18D SE 

Fasting body weight (gm) 4444.00
a
 4380.00

a
 4096.00

b
 3876.00

c
 41.43 

Testes weight (gm) 81.68
a
 82.21

a
 72.42

b
 68.12

c
 1.19 

Relative testes weight% 1.83
a
 1.86

a
 1.76

b
 1.70

c
 0.02 

Testosterone ng/100ml 251.40
a
 256.78

a
 207.47

b
 206.17

b
 7.27 

a,b,c
 Means with different superscripts in the same row within item differ significantly 

(P<0.05). 
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Plate 3- The microscopic structure of the 

testes from Natural day light group 

Plate 4- The microscopic structure of the 

testes from 6h light: 18h dark group 

Fig.(1):  Effect of light regimes on testes structure of Muscovy drakes at 27 weeks 

of age. 

Plate 1- The microscopic structure of the 

testes from 24h light group  
Plate 2- The microscopic structure of the testes 

from 18h light: 6h dark group 
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M T1 T2 T3 T4 

116 

97.4 

66 

45 

29 

205 

Figure (2): SDS-PAGE of seminal plasma proteins of Muscovy drakes at 27 

weeks as affected by light regimes. M= marker, T1 (24h light), T2 

(18h light: 6h dark), T3 (Natural day light) and T4 (6h light: 18h 

dark). 
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сϠϽЛЮϜ ЉϷЯгЮϜ 

 БϡЮϜ ϼнЪϺ пТ ϣуЯЂϝзϧЮϜ м ϣуϮнЮнуЃУЮϜ ϤϝУЋЮϜ ЍЛϠ пЯК Ϣ̭ϝЎцϜ бЗж ϽуϪϓϦ
 пТнЫЃгЮϜ

дϝгϫК ϹуЂ ϿтϿЛЮϜϹϡК-еужϝЃϲ Ϲгϳв ϣЂмϽϳв  ïпЯК ϹгϲϜ ϸнϡЛгЮϜϹϡК ϹЮϝ϶  -*

 еЃϲ пЯК ЭϚϜм 

 ϣуϚϝгЮϜ ϼнуГЮϜм пвмϽЮϜм ϟжϜϼъϜ ϣуϠϽϦ ϨнϳϠ бЃЦ ï пжϜнϡϳЮϜ ϬϝϧжъϜ Ϩнϳт ϹлЛв ï
 ϣуКϜϼϿЮϜ ϨнϳϡЮϜ ϿЪϽв ï ϣКϜϼϿЮϜ ϢϼϜϾм ï пЦϹЮϜ ïϬ.а.И. 

** ϣуЯϷЮϜ ϝуϮнЮнуϠ бЃЦ  -ϨнϳϡЯЮ пвнЧЮϜ ϿЪϽгЮϜ - пгЯЛЮϜ ϩϳϡЮϜ ϢϼϜϾм ï пЦϹЮϜ ïϬ.а.И .

 ϸϹК ϣЂϜϼϹЮϜ иϻк пТ аϹϷϧЂϒ120 ИнϡЂцϜ ϣтϜϹϠ ϹзК пТнЫЃгЮϜ БϡЮϜ ϼнЪϺ ев ϽϚϝВ12 
 пЮϜ ϝуϚϜнЇК ϼнуГЮϜ ϥгЃЦ4ϸϹЛЮϜ ϣтмϝЃϧв ϤϝКнгϯв  .

 пЮϜ пЮмцϜ ϣКнгϯгЮϜ ϼнЪϺ ϥЎϽК24 ϣКнгϯгЮϜ ϼнЪϺ ϝвϜ ϢϽгϧЃв Ϣ̭ϝЎϜ ϣКϝЂ 
 ϣЛГЧϧгЮϜ Ϣ̭ϝЎцϜ РмϽЖ пЮϜ ϥЎϽЛТ ϣужϝϫЮϜ3 ϣКнгϯгЮϜ ϝвϜ аыЖϒ ϣКϝЂ бϪ Ϣ̭ϝЎϒ ϤϝКϝЂ 

 РмϽЖ пЮϜ ϝЏтϒ ϥЎϽК ϣЛϠϜϽЮϜ ϣКнгϯгЮϜ ϝвϜ ϣуЛуϡГЮϜ Ϣ̭ϝЏЮϜ РмϽЖ ϥϳϦ ϥЪϽϦ ϣϫЮϝϫЮϜ
 ϣЛГЧϧгЮϜ Ϣ̭ϝЎцϜ1 бϪ Ϣ̭ϝЎϒ ϣКϝЂ 3аыЖϒ ϤϝКϝЂ    .
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 пЯК Ϥнϧϲϒ ϣЧуЯК пЯК ϣϠϽϯϧЮϜ ϢϽϧТ Ьы϶ пТнЫЃгЮϜ БϡЮϜ ϼнЪϺ ϥтϻО15.5 % еуϦмϽϠ
 ̪ аϝ϶2724ϣЯϫгв ϣЦϝВ оϼнЮϝЪнЯуЪ  / м ϣуϮнЮнуЃУЮϜ ϤϝУЋЮϜ ЍЛϠ ϣЂϜϼϸ бϦм ϣЧуЯК бϯЪ

ϣУЯϧϷгЮϜ ЙувϝϯгЮϜ пТ ϼнуГЮϜ ϢϻлЮ ϣуЯЂϝзϧЮϜ м ϣуКϝзгЮϜ .

 ϣКнгϯв пТ ϝтнзЛв ЙУϦϼϜ еувнуϡЮъϜм еуϦмϽϡЮϜ ев ϣтнзгЮϜ ϝвϾыϡЮϜ онϧϳв дϒ ϭϚϝϧзЮϜ ϤϽлЖϜ
 ϣЛГЧϧгЮϜ Ϣ̭ϝЎцϜ аϝЗж ЩЮϻЪм ϢϽгϧЃгЮϜ Ϣ̭ϝЎцϜ аϝЗж ϥϳϦ ϥϠϽϦ пϧЮϜ ϼнуГЮϜ) 3 ϤϝКϝЂ 

 аыЖϒ ϣКϝЂ бϪ Ϣ̭ϝЎϒ(  ϝлуЯК ϟϦϽϦ пϧЮϜ м )18 м Ϣ̭ϝЎϒ ϣКϝЂ 6аыЖϒ ϤϝКϝЂ / ант(  ϣжϼϝЧв
 ϝтнзЛв ϣЏУϷзв ϥжϝЪ ϿузувϜϿжϽϦ еуузЮъϜм ϿузувϜϿжϽϦ ϥуϦϽϡЂϜ ϤϝгтϿжъϜ ϝгзуϠ оϽ϶ъϜ ЙувϝϯгЮϝϠ

оϽ϶ъϜ ЙувϝϯгЮϝϠ ϣжϼϝЧв ϢϽгϧЃгЮϜ Ϣ̭ϝЎцϜ аϝЗж ϥϳϦ ϥϠϽϦ пϧЮϜ ϼнуГЮϜ ϣКнгϯв пТ .

 Ϣ̭ϝЎцϜ аϝЗж ϥϳϦ ϥϠϽϦ пϧЮϜ ϼнуГЮϜ ϣКнгϯгЮ онзгЮϜ ЭϚϝЃЮϜ ϤϝзуϦмϽϡЮ ϣуϠϽлЫЮϜ ϢϽϯлЮϜ
 ϣЛГЧϧгЮϜ Ϣ̭ϝЎцϜ аϝЗж ЩЮϻЪм ϢϽгϧЃгЮϜ) 3 аыЖϒ ϣКϝЂ бϪ Ϣ̭ϝЎϒ ϤϝКϝЂ ( ϝлуЯК ϟϦϽϦ пϧЮϜ м 

 ) 18 м Ϣ̭ϝЎϒ ϣКϝЂ 6аыЖϒ ϤϝКϝЂ / ант( ев ϽϡЪϜ ϘϿϮ дϾм ϤϜϺ ϤϝзуϦмϽϠ ϝлϠ ϤϽлЖ 100 
kDaϤϝзуϦмϽϡЮϜ Ϣϻк ϝлзв ϥУϧ϶Ϝ пϧЮϜ оϽ϶ъϜ ЙувϝϯгЮϝϠ ϣжϼϝЧв   .

 пϧЮϜ ϼнуГЮϜ ϣКнгϯв пТ ϝтнзЛв ϥЛУϦϼϜ дмϽуϧЃϧЃϧЮϜ днвϽк ϤϜϿуЪϽϦм ϣуЋϷЮϜ дϜϾмϜ ϝЏтϜ
 ϣЛГЧϧгЮϜ Ϣ̭ϝЎцϜ аϝЗж ЩЮϻЪм ϢϽгϧЃгЮϜ Ϣ̭ϝЎцϜ аϝЗж ϥϳϦ ϥϠϽϦ)3 ϣКϝЂ бϪ Ϣ̭ϝЎϒ ϤϝКϝЂ 

аыЖϒ(  ϝлуЯК ϟϦϽϦ пϧЮϜ м )18 м Ϣ̭ϝЎϒ ϣКϝЂ 6аыЖϒ ϤϝКϝЂ / ант( оϽ϶ъϜ ЙувϝϯгЮϝϠ ϣжϼϝЧв .

 ϼнуГЮϜ ϣКнгϯв пТ ϝтнзЛв ϥЏУϷжϜ ЬмϽуϧЃуЮнЫЮϜм еувнуϡЮъϜ ЩЮϻЪм аϹЮϜ ϤϝзуϦмϽϠ ϿуЪϽϦ ϝЏтϜ
 ϣЛГЧϧгЮϜ Ϣ̭ϝЎцϜ аϝЗж ϥϳϦ ϥϠϽϦ пϧЮϜ) 1 бϪ Ϣ̭ϝЎϒ ϤϝКϝЂ 3 аыЖϒ ϤϝКϝЂ (  ϟϦϽϦ пϧЮϜ м

 ϝлуЯК) 6 м Ϣ̭ϝЎϒ ϣКϝЂ 18аыЖϒ ϤϝКϝЂ / ант( оϽ϶ъϜ ЙувϝϯгЮϝϠ ϣжϼϝЧв .

 ϣЛГЧϧгЮϜ Ϣ̭ϝЎцϜ ϭвϝжϽϠ ϹϮм ϣЂϜϼϹЮϜ Ϣϻк ев) 3 аыЖϒ ϣКϝЂ бϪ Ϣ̭ϝЎϒ ϤϝКϝЂ (  ϟϦϽϦ пϧЮϜ м
 ϝлуЯК) 18 м Ϣ̭ϝЎϒ ϣКϝЂ 6аыЖϒ ϤϝКϝЂ / ант(  ϹзК оϽ϶ъϜ ϭвϜϽϡЮϜ еК ЭЏТъϜ нк дϝЪ

 ϽгК ев БϡЮϜ ϼнЪϺ ϣуϠϽϦ12 ï 27 м ϣуКϝзгЮϜ ЁутϝЧгЮϜ еуЃϳϦ пЮϜ оϸϒ  ϢϼмϹϠ оϻЮϜм ИнϡЂϜ  
ϣϡуЪϽϦ м аϹЮϜ ϤϝжнЫв пЯК пϡЯЃЮϜ ϽуϪϓϧЮϜ дмϸ ϝлϧЂϜϼϸ бϦ пϧЮϜ ϣуЯЂϝзϧЮϜ .

 

 

 

 

 

 

 

 

 


