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Abstract: In order to determination of reproductive traits of Afshari sheep breed, the collected records 
by Jahad-e-Keshavarzi Organization during 1994 to 2005 were used. Data files were entered to Excel 
and prepared for analysis by linear models using SPSS packages. Comparison of traits mean at 
different levels of fixed effects were done by Duncan procedure. The average of first lambing age, 
lambing interval and length of mating season were estimated 691.45±15.45, 306.24±10.16 and 
67.06±0.235 days, respectively. Litter size was also estimated 1.149±0.031 lambs. The effect of birth 
year, birth month, birth type and flock on first lambing age were significant (p<0.01). The effect of 
birth year, birth month, birth type, number of lambing, and flock on lambing interval were significant 
(p<0.01). Differences between length of mating season among different flocks were also significant 
(p<0.01). Except birth year, other fixed effects such as birth month, birth type, number of lambing and 
flock on litter size were significant (p<0.01). 
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INTRODUCTION 

 
Afshari sheep breed is one of the heavy and meat breeds in Iran which has high potentials of growth and 

reproduction and adapt to cold climate. This breed is distributed in the area of about 20,000 Km2 in Zanjan 
province and in some parts of Eastern and Western Azarbayjan and Kordistan. Most of the population of this 
breed and it's area of distribution are in Zanjan in north-west of Iran. However, because there is no information 
about reproductive traits of Afshari sheep breed under rural production system, this study have done. 

 Several researches have been done in case of reproduction traits of some sheep breeds in Iran and the other 
countries. For instance, age at first lambing in Djallonke sheep breed was estimated 622.4±55.6 days that 
significantly affected by year and season of birth (Gbangboche et al, 2005). In the other study litter size, 
twining rate and gestation length of West African sheep breed were reported 1.24±0.33 lambs, 14.56±7.27 % 
and 151.47±2.72 days, resp (Musa et al, 2005). 

Lambing interval of the native Spanish breed Rasa Aragonesa, Romanov, their F 1 crosses and the 

composite line Salz with 50 % Romanov and 50 % Rasa Aragonesa were estimated 257, 280, 228 and 255 days, 
resp (Maria and Ascaso, 1999). First lambing age in Ethiopian Highland sheep was 471±6 days (Demeke et al, 
1999). In another study litter size for Baluchi sheep breed was estimated 1.027±0.26 lambs (Vaez Torshizi et al, 
2002). The single lambs had a gestation length longer by 1 day (151.9 versus. 150.9 days) than twin lambs 
(Osinowo et al, 1993). This study extract accurate reproductive informations about Afshari sheep for next 
investigations and also presents information to other researchers and breeders for suitable breeding in rural 
production system. 

 
MATERIALS AND METHODS 

 
Reproduction Management Of The Flocks: 

Sheep is commonly described as seasonally polyestrous breed. This means that sheep begin to cycle with 
decreasing photoperiod (in the fall through early winter) and come into estrus every 16-17 days. Ewes will 
usually start to cycle when day length is decreasing. The decrease in the light to dark ratio triggers hormonal 
changes, which results in ewes exhibiting heat cycle. This period usually starts around early August and lasts 
until January. Peak fertility for the ewe is late September through November. The most important factor in 
determining profitability of a sheep enterprise is production rate. Productivity of the ewe flock is a direct 
reflection of reproductive efficiency. Measures of reproductive efficiency include age puberty, fertility, 
lambing, genetic potential, nutritional status, environmental factors, day length or photoperiod effects, health 
status and other factors (Rosa and Bryant, 2003; Hafez and Hafez, 2001). However, Afshari sheep breed is a 
fat-tail and meat breed and also it has genetically high reproductive potentials. About 1000000 heads of this 
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breed distributed in Mahneshan area in Zanjan. The wool is coarse with medullation and suitable for carpet 
industry. Coat colour is mainly brown. In 1993, the Ministry of Agriculture in Iran has found it important to 
increase the efficiency of sheep production by improving economic traits of them. In early years of breeding 
program, about 22 rural flocks registered in program. The flocks were kept on pasture during spring, summer 
and early autumn. In the late autumn and winter season, both lambs and ewes were given composition of wheat 
and barley straw, dry alfalfa and some concentrate during the pregnancy and nursing period. Because of some 
difficulties at housing, mating of ewes and rams were not controlled and sire pedigree were not identified. In 
2007, with designing suitable housing and application of artificial insemination, sire of the lambs were 
recorded. 

 
Data And Statistical Methods: 

The data used in present study, collected from the rural flocks by Jahad-e-Keshavarzi Organization of 
Zanjan province during 11 years (1994 to 2005) performing breeding programs and improving management of 
Afshari sheep. Different data files have been mixed with computer programs. These data includes 2416 first 
lambing age records, 8392 litter size records, 3349 the length of mating season and 3150 lambing interval 
records. In order to investigating the effect of nongenetic factors such as birth type, birth year, birth month, 
number of lambing and flock, the least square analysis with SPSS packages were used to test the significance of  
these factors. The interactions   were not significant and therefore excluded from the model while the remaining 
fixed effects were included. Comparison of traits mean at different levels of effective factors were done by    
Duncan procedure.  
 
Results 
First lambing age: 

The average of first lambing age was estimated 691.45±15.45 days in Afshari breed (Table1). The effect of 
birth year and birth month on first lambing age were significant (p<0.01). Among the flocks which were 
considered during 1993 to 2004, the highest first lambing age was in 1994 (877.08 days) and the lowest was in 
1997 (517.89days). The highest first lambing age were in ewes which were born in November (869.86 days) 
and the lowest were in ewes which were born in June (516.14days). The average of first lambing age of single 
and twin ewes were estimated 709.24 and 673.66 days and their differences were significant (p<0.01). Also the 
results of this study indicates that the effect of flock on the average of first lambing age was significant 
(p<0.01). Among the flocks which was considered, the highest first lambing age was in flock 6916 (916.71 
days) and the lowest was in 6917 (659 days). This trait in West African sheep breed was estimated 13.23±0.83 
month or 403.51±25.31 days (Musa et al, 2005). Age at first lambing in Djallonke sheep breed was estimated 
622.4±55.6 days that significantly affected by year and season of birth (Gbangboche et al, 2005).  Also first 
lambing age in Ethiopian Highland sheep was 471±6 days (Demeke et al, 1999). In another study first lambing 
age in Dorper sheep was recorded 19.6 months and influenced by season of birth (Schoeman and Burger, 1992). 
Average age at first lambing in Djallonke×Sahelian crossbred ewe was 506.2 days and was significantly 
(p<0.001) influenced by the calving year (Kabuga and Akowuah, 1991). Mean age at first and second lambing 
at Sumatra sheep were also estimated 465±3 and 694±6 days, resp (Doloksaribu et al, 2000). Age and weight of 
Romanov ewes at first lambing were estimated 372 days and 46 Kg. resp (Fahmy, 1989). In other study average 
age at first lambing of Plelibuey and Blackbelly sheep was 465 days (15.25 months) for the combined herds  
(Galina et al, 1996). 

In contrast, first lambing age in Afsheri sheep breed (691.45±15.45 days) was more than Kabuga and 
Akowuah (506.2 days), Fahmy (372 days), Galina et al (465 days), Doloksaribu et al (465±3 days), Musa et al 
(403.51±25.31 days), Demeke et al (471±6 days) and Schoeman and Burger's researches (19.6 months) while 
the result of Gbaghboche's research was near to this study (622.4±55.6 days). As you know almost all the 
studies which have done in intensive conditions because of appropriate management, nutrition and other factors 
usually have more accurate result than studies which have done under rural conditions. Therefore, the results of 
this study were different from other studies because it was done under rural conditions. 

 
Lambing interval: 

 The average of lambing interval in all studied flocks was estimated 306.24±10.16 days (Table 2). The 
effect of lambing year, lambing month, the number of lambing, flocks and birth type on lambing interval were 
significant (p<0.01). The consideration of lambing interval differences during years 1995 to 2004 indicates that 
the highest lambing interval was in 1997 (530.94 days) and the lowest  was in 1995 (354.12 days). The highest 
lambing interval was in ewes which were born in February (428.76 days) and the lowest were in ewes which 
were born in May (290.88 days). The highest lambing interval were in ewes with second lactation (406.86 days) 
and the lowest lambing interval was in fifth lactation (353.87 days). With increasing the age of ewes after third 
lactation, lambing interval was reduced. Lambing interval in single ewes (318.84 days) was more than twin 
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ewes  (293.65 days). The highest lambing interval was in flock 6928 (586.50 days) and the lowest was in flock 
6911 (353.92 days). Lambing interval of the native Spanish breed such as Rasa Aragonesa, Romanov, their 

F 1 crosses and the composite line Salz with 50 % Romanov and 50 % Rasa Aragonesa were estimated 257, 280, 

228 and 255 days, resp (Maria and Ascaso, 1999). Lambing interval in West African sheep breed was 
6.91±0.69 months (Musa et al, 2005) and in Djallonke sheep was estimated 242.4±20.8 days (Gbangboche et 
al, 2005). The annual lambing interval in Finnish Landrace ewes was reported 11.5 months (Sormunen-cristian 
and Suvela, 1999).  

The average of intervals between parturition in Djallonke×Sahelian crossbred ewes were 279 days and 
were significantly (p<0.001) influenced by the year of lambing and the parity of the ewe (Kabuga and 
Akowuah, 1991). Average interval between lambing at Romanov ewes were estimated 276±9.5 days (Fahmy, 
1989). Mean interval between first and second lambing at Sumatra sheep was 231±5 days (Doloksaribu et al, 
2000). In other study on Menz sheep lambing interval was 8.4 months (Mukasa-Mugerwa and Lahlou-Kassa, 
1995). Lambing interval at the present study (306.24±10.16 days) were more than Djallonke×Sahelian 
crossbred ewes (279 days), West African sheep (6.91±0.69 months), Romanov sheep (276±9.5 days), Sumatra 
sheep (231±5 days), Menz sheep (8.4 months), Djallonke sheep (242.4±20.8 days) and Finnish Landrace ewes 
(9 to 11.5 months), respectively. Inadequate management system and malnutrition are two important factors 
which causes the results of this study obtained less than other studies (Under intensive system).  

 
Litter size: 

The average of litter size in rural conditions in Zanjan province in all studied Afshari sheep  was estimated 
1.149±0.031 lambs (Table 3). The effect of lambing year, flock and number of lambing on litter size was not 
significant. The consideration of litter size differences during 1993 to 2005 indicates that the highest litter size 
was in 2003 (1.14 lambs) and the lowest was in year 1993 (1.00 lambs). The effect of lambing month on litter 
size was significant (p<0.01) and the highest litter size was in September (1.16 lambs) and the lowest was in 
June (1.00 lambs). The average litter size in twin ewes was more than singles (1.18 vs. 1.11) and their 
differences was significant (p<0.01). It means that the ewes which were born twin have more litter size, they 
have high lambing percentage than singles. In according to this result the highest litter size was at sixth lambing 
period (1.25 lambs) and the lowest was at first lambing period (1.09). The highest litter size was estimated   in 
flock 6929 (1.21 lambs) and the lowest was in flock 6915 (1.01 lambs). Litter size in West African sheep (Musa 
et al, 2005), Djallonke sheep breed (Gbangboche et al, 2005) and Dorper sheep under accelerated lambing 
system (Schoeman and Burger, 1992) were estimated 1.24±0.33, 1.4±0.5 and 1.4 lambs, respectively. Litter size 
was significantly larger in winter and spring (1.60) and smaller (1.40) in summer (Maria and Ascaso, 1999). 
Litter size in Baluchi sheep breed was reported 1.027±0.26 lambs (Vaez Torshizi et al, 2002). Litter size in 
Finnish Landrace breed were estimated 2.66, 2.32   and 2.76 lambs per ewe in the summer, autumn and winter 
lambing seasons, resp (Sormunen-cristian and Suvela, 1999). Also average prolificacy of 3-to-6-year-old ewes 
lambing in winter and spring was 1.75 for Targhee, 1.91 for Suffolk and 2.13 for Polypay (Notter, 2000). 
Annual litter size and reproduction rate in Djallonke×Sahelian crossbred ewes were 1.1 and 1.5 lambs, 
respectively and significantly (p<0.001) affected by the year and parturition number of ewes (Kabuga and 
Akowuah, 1991). Dimsoski et al (1999) indicated that spring lambing yielde more lambs (1.62) than winter 
(1.42) and late summer lambing (1.12). The average of litter size in Sumatra sheep was 1.52±0.04 at birth and 
1.23±0.04 at weaning (Doloksaribu et al, 2000). Litter size at birth (2.86±0.15) and at weaning (2.10±0.15) 
were significantly affected by season of mating and parity (Fahmy, 1989). Also litter size of Menz sheep 
(Mukasa-Mugerwa and Lahlou-Kassa, 1995), Garole sheep and Garole×Malpura crosses (Kumar et al, 2006) 
were estimated 1.12, 1.95±0.08 and 1.60±0.11 lambs, respectively.  

The average of litter size at the present study (1.149±0.031 lambs) was less than result of   Musa et al 
(1.24±0.33 lambs), Fahmy (2.86±0.15 lambs), Doloksaribu et al (1.52±0.04 lambs), Kumar (1.95±0.08 and 
1.60±0.11 lambs), Gbangboche et al (1.4±0.5 lambs), Schoeman and Burger  (1.4 lambs), Maria and Ascaso 
(1.60 -1.40 lambs), Sormunen-cristian and Suvela (2.66-2.76), and Notter (1.75-2.13 lambs), resp, but it was 
more than the result of Baluchi sheep breed that was reported by Vaez Torshizi et al (1.027±0.26 lambs), 
Mukasa-Mugerwa (1.12 lambs) and Kabuga and Akowuah (1.1 lambs), resp. In addition to inadequate 
management and malnutrition, unawareness of breeders from animal breeding systems in more Zanjan villages 
was another factor which affected the results of this study. 

 
The length of mating season: 

The average length of mating season was estimated 67.06±0.235 days (Table 4). This study indicates that 
the effect of flock on average length of mating season was significant (p<0.01). The highest length of mating 
season was in flock 6922 (93.00 days) and the lowest length of mating season was in flock 6917 (46.00 days). 
Table 4 displays the average length of mating season in 15 different flocks of Afshari sheep. In one study the 
length of breeding season was about 80 days (Papachristoforou et al, 2007). Therefore, the length of mating 
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season in this study was less than the study of Papachristoforou et al (2007). Because there was no information 
about this trait and similar investigations was not found so the comparison of this trait was not possible, but in 
many references the length of mating season in sheep was reported three fold of estrous cycle.

Table 1: Number of data (N), Average (µ) and standard Error (SE) of first lambing age (day) on different levels of identified factors 
Effects N  ± SE


 

Total: 2416 45 .15± 45 .691 
Flock :   
6901 131 defgh

37 .23±15 .799 
6903 68 ghij

53 .25±51 .753 
6904 60 ab

90 .26±27 .890 
6905 127 abc

29 .22±83 .877 
6906 60 bcdefg

21 .26±72 .822 
6908 61 abcd

16 .27±54 .865 
6909 123 ghij

32 .21±66 .756 
6910 40 bcde

16 .31±55 .841 
6911 103 cdefgh

48 .23±12 .814 
6912 93 ghij

78 .22±19 .762 
6913 16 efghi

33 .44±94 .786 
6914 17 ghij

29 .43±47 .752 
6915 54 bcdefg

28 .27±70 .825 
6916 24 a

46 .37±71 .916 
6917 84 k

53 .23±49 .659 
6918 48 ghij

13 .28±06 .755 
6919 178 jk

56 .18±98 .706 
6920 41 fghij

60 .30±00 .765 
6921 107 ijk

53 .22±42 .721 
6922 55 efghij

11 .28±779 
6923 123 jk

94 .20±83 .710 
6924 147 efghi

75 .20±30 .787 
6926 174 cdefgh

72 .19±97 .812 
6928 52 efghij

36 .28±31 .770 
6929 66 efghi

100 .27±39 .789 
6930 67 hij

52 .26±69 .745 
6931 102 bcdef

09 .24±03 .840 
6932 38 efghi

23 .31±00 .792 
6934 88 efghi

76 .24±38 .786 
6935 36 ghij

46 .34±69 .759 
   

The levels which have common letters was not significant 
 

Table 1: (continue) Number of data (N), Average (µ) and standard Error (SE) of first lambing age (day) on different levels of identified  
              factors 

Effects N  ± SE


 
Birth year :   
1993 6 e

35 .69± 17 .525 
1994 424 a

01 .20± 08 .877 
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1995 464 ab
52 .17± 65 .829 

1996 352 d
56 .17± 89 .723 

1997 45 e
72 .32± 89 .517 

1999 33 bcd
51 .34± 18 .782 

2000 105 bcd
13 .24± 89 .761 

2001 243 bc
48 .19± 86 .802 

2002 292 cd
89 .18± 58 .729 

2003 267 cd
52 .18± 25 .742 

2004 185 d
42 .20± 41 .749 

Birth month :      
1 86 c

35 .69± 01 .549 
2 42 c

01 .20± 95 .575 
3 8 c

52 .17± 88 .521 
4 7 c

56 .17± 14 .516 
6 7 ab

72 .32± 57 .775 
7 104 ab

51 .34± 29 .783 
8 142 ab

13 .24± 32 .813 
9 184 a

48 .19± 86 .869 
10 1006 ab

89 .18± 56 .814 
11 596 ab

52 .18± 91 .773 
12 234 b

42 .20± 70 .711 
Birth type :        
single 2287 a

01 .14± 24 .709 
Twin 129 b

00 .20± 66 .673 
   

The levels which have common letters was not significant 
 
Table 2: NUMBER OF DATA (N), AVERAGE (µ) AND STANDARD ERROR (SE) OF LAMBING INTERVAL (DAY) ON DIFFERENT  
                   LEVELS OF IDENTIFIED FACTORS 

Effects N  ± SE


 
Total: 3150 16 .10± 24 .306 
Flock :   
6901 46 cd

22 .19± 65 .502 
6903 46 hi

92 .19± 59 .367 
6904 39 hi

95 .20± 77 .360 
6905 202 ghi

5 .13± 65 .386 
6906 101 ghi

3 .15± 66 .390 
6908 37 de

79 .20± 27 .490 
6909 274 hi

91 .11± 12 .369 
6910 44 ab

63 .19± 59 .551 
6911 84 i

42 .16± 92 .353 
6912 198 fg

55 .12± 74 .424 
6915 31 ghi

7 .22± 39 .385 
6916 32 hi

46 .22± 09 .372 
6917 83 ef

47 .16± 98 .457 
6918 51 hi

83 .18± 63 .377 
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6919 346 ghi
6 .10± 95 .386 

6920 15 gh
32 .30± 87 .386 

6921 141 ghi
3 .14± 71 .403 

6923 198 ghi
9 .11± 55 .384 

6924 164 hi
26 .14± 59 .365 

6925 249 ghi
7 .12± 39 .398 

6926 130 hi
98 .14± 81 .369 

6928 142 a
49 .15± 50 .586 

6929 120 hi
35 .15± 95 .374 

6930 190 hi
16 .13± 11 .365 

6931 46 bc
89 .19± 96 .530 

6932 112 hi
16 .16± 61 .359 

6935 29 hi
42 .24± 69 .364 

Birth type :        
single 3006 a

91 .8± 84 .318 
Twin 144 b

15 .13± 65 .293 
   

The levels which have common letters was not significant 
 

Table 2: (CONTINUE) NUMBER OF DATA (N), AVERAGE (µ) AND STANDARD ERROR (SE) OF  LAMBING INTERVAL (DAY) ON DIFFERENT 

LEVELS  
                   OF IDENTIFIED FACTORS 

Effects N  ± SE


 
Birth year:   
1995 323 d

27 .14± 12 .354 
1996 662 c

01 .11± 94 .408 
1997 16 a

02 .32± 94 .530 
2000 49 d

41 .20± 29 .357 
2001 190 cd

77 .13± 80 .388 
2002 650 cd

46 .10± 24 .381 
2003 602 d

32 .10± 31 .367 
2004 658 b

03 .10± 86 .469 
Birth month:      

1 78 bc
34 .16± 79 .363 

2 35 bc
30 .21± 83 .375 

3 17 d
53 .28± 88 .290 

6 10 cd
46 .36± 10 .327 

7 74 cd
33 .16± 38 .330 

8 120 bc
29 .14± 93 .360 

9 213 bc
05 .12± 68 .362 

10 1639 ab
13 .9± 34 .409 

11 777 ab
72 .9± 28 .408 

12 187 a
07 .12± 76 .428 

Number of  lambing:   
2 2131 a

84 .8± 86 .406 
3 698 a

69 .9± 82 .402 
4 250 b

15 .12± 05 .359 



Aust. J. Basic & Appl. Sci., 5(12): CC-CC, 2011 
 

2748 

5 71 b
18 .17± 87 .353 

   

The levels which have common letters was not significant 
 
 

Table 3: NUMBER OF DATA (N), AVERAGE (µ) AND STANDARD ERROR (SE) OF LITTER SIZE ON DIFFERENT LEVELS OF IDENTIFIED FACTORS 
      Effects N  ± SE


 

Total: 8392 031 .0± 149 .1 
Flock :   
6901 258 abcd

038 .0± 17 .1 
6903 172 cdefghij

039 .0±09 .1 
6904 179 fghij

039 .0± 06 .1 
6905 461 efghij

035 .0± 08 .1 
6906 332 fghij

036 .0± 06 .1 
6908 152 abcde

040 .0± 15 .1 
6909 536 ab

034 .0± 08 .1 
6910 122 hij

042 .0± 02 .1 
6911 297 fghij

036 .0± 06 .1 
6912 407 cdefghi

03 .0± 10 .1 
6913 56 ghij

053 .0± 04 .1 
6914 52 ij

054 .0± 02 .1 
6915 177 j

039 .0± 01 .1 
6916 135 cdefghij

04 .0± 09 .1 
6917 247 fghij

037 .0± 06 .1 
6918 172 ghij

039 .0± 05 .1 
6919 631 abc

032 .0± 18 .1 
6920 75 cdefgh

047 .0± 11 .1 
6921 371 cdefghi

03 .0± 10 .1 
6922 127 hij

042 .0± 02 .1 
6923 398 abcde

033 .0± 15 .1 
6924 450 abcdef

034 .0± 14 .1 
6925 550 ab

034 .0± 08 .1 
6926 249 ab

038 .0± 08 .1 
6928 473 cdefghi

03 .0± 10 .1 
6929 258 a

038 .0± 21 .1 
6930 393 cdefghi

03 .0± 10 .1 
6931 144 a

041 .0± 20 .1 
6932 234 bcdefg

039 .0± 12 .1 
6934 46 fghij

058 .0± 07 .1 
6935 107 abcd

045 .0± 17 .1 
6936 65 ab

052 .0± 20 .1 
6937 66 

 
 

cdefgh
052 .0± 11 .1 

 
 

The levels which have common letters was not significant 
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Table 3: (CONTINUE) NUMBER OF DATA (N), AVERAGE (µ) AND STANDARD ERROR (SE) OF LITTER SIZE ON DIFFERENT LEVELS OF IDENTIFIED  
                  FACTORS 

      Effects N  ± SE


 
Birth year :   
1993 6 a

128 .0± 00 .1 
1994 803 a

033 .0± 12 .1 
1995 1501 a

030 .0± 08 .1 
1996 1281 a

029 .0± 08 .1 
1997 68 a

049 .0± 00 .1 
1999 71 a

048 .0± 07 .1 
2000 254 a

035 .0± 09 .1 
2001 909 a

030 .0± 09 .1 
2002 1217 a

028 .0± 11 .1 
2003 979 a

028 .0± 14 .1 
2004 1299 a

027 .0± 14 .1 
2005 4 a

157 .0± 00 .1 
Birth month :      

1 236 ab
035 .0± 11 .1 

2 101 ab
044 .0± 08 .1 

3 28 ab
067 .0± 07 .1 

4 10 b
111 .0± 00 .1 

6 26 a
067 .0± 15 .1 

7 263 a
036 .0± 16 .1 

8 366 a
034 .0± 14 .1 

9 528 ab
032 .0± 11 .1 

10 4011 ab
029 .0± 12 .1 

11 2124 ab
029 .0± 07 .1 

12 699 ab
031 .0± 09 .1 

Birth type :        
single 8043 a

030 .0± 11 .1 
Twin 349 b

035 .0± 18 .1 
 

Number of  lambing : 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 

 
4790 
 
2468 
 
787 
 
267 
 
72 
 
8 
 

 
b

023 .0± 09 .1 
ab

024 .0± 11 .1 
ab

026 .0± 16 .1 
ab

032 .0± 17 .1 
ab

045 .0± 22 .1 
a

112 .0± 25 .1 
 
 

The levels which have common letters was not significant 
 

Table  4:  NUMBER OF DATA (N), AVERAGE (µ) AND STANDARD ERROR (SE) OF LENGTH OF MATING SEASON (DAY) ON  
                     DIFFERENT LEVELS OF IDENTIFIED FACTORS 

      Effects N  ± SE


 
 
Total: 

 
3349 

 
235 .0± 06 .67 

 
Flock : 
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6901 453 d

447 .0± 82 .68 
6903 245 b

608 .0± 86 .76 
6904 289 d

560 .0± 60 .67 
6905 649 c

374 .0± 91 .72 
6906 117 d

880 .0± 00 .68 
6908 85 e

033 .1± 00 .62 
6910 80 e

065 .1± 52 .62 
6911 257 e

594 .0± 00 .62 
6917 80 h

065 .1± 00 .46 
6918 55 f

284 .1±00 .57 
6919 78 g

078 .1±00 .53 
6920 34 c

633 .1±00 .72 
6922 225 a

635 .0±00 .93 
6924 599 d

389 .0±22 .66 
6925 103 b

938 .0±00 .78 
The Levels Which Have Common Letters Was Not Significant 
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