DISCUSSION
5.1. Phenotypic performance
5.1.1. Age at first calving 

From the Table 4.1, it can be seen that Friesian × Local and Friesian × Sahiwal × Local crossbreds significantly (P<0.05) differ for AFC. These results similar with findings of Sarder (2006) and Asaduzzaman and Miah (2004), who found that age at first calving of Friesian × Sahiwal × Local and Friesian x Local was  39.1±5.9 and 36.3±3.08 months, respectively. This finding was also in agreement with the report of Das et al. (2009) and Amin and Nahar (2007).  There was found significant (P<0.05) variation of AFC for farms under current study. This might be due to husbandry, health care and nutritional variations between the farms. Oyedipe et al. (1982) reported that under improve management and health care and optimal nutrition status; seasonal stress can be minimized to obtain first calving at about 3.5 years. Age at first calving differ widely in different years of birth. In a report, Rehman et al. (2008) found that age at first calving was affected by herd, year and season of birth. Calves those born in winter season require more days for first calving than the calves born in rainy season and summer but it was statistically non-significant (P>0.05). Dhara et al. (2006) and Sattar et al. (2005) also found non-significant difference for age at first calving in different seasons of birth. This seasonal variations in the age at first calving might be related to the fact that difference in availability of feeds and seasonal stress. 
5.1.2. Post partum heat period

Among the different types of cows, lowest average post partum heat period was obtained in Friesian × Local crossbreds and   highest was recorded in case of Friesian × Sahiwal × Local cross. Breed groups had non-significant (P>0.05) effect on this trait. In this study mean post partum heat period in three different crossbreds were ranged from 97.08±2.13 to 98.54±2.24 days (Table 4.1). These results support the findings of Islam (1999) who found that the average post partum heat period of Sahiwal × Local and Friesian × Local was 98.75±40.58 and 97.63±36.03 days, respectively. Miazi et al. (2007) reported post partum heat period of Friesian × Local and Sahiwal × Local was 90.0±13.42 and 95.0±25 days, respectively and they also found little variation in post partum heat period of different genotypes which was not statistically significant. All these results are in agreement with the present study. Das et al. (2009) and Amin and Nahar (2007) found that post partum heat period of Friesian × Local was 111.43±5.89 and 110±6.73 days, respectively. This variation with the results of present study might be related to pre and post parturient management of the cow. There was found significant (P<0.05) variation for PPHP in different farms in this study. Though, there is no published information on the farm based difference in PPHP but this trend of variation may explain the fact that there was measurable difference in the management of the farms. There was found very little difference in PPHP for different seasons of birth. These little variations may suggest that season of birth have no significant effect on PPHP. The average PPHP for different years of birth have a somewhat wider range but statistically non-significant (P>0.05). This result explains that PPHP may not be affected by year of birth. In this study PPHP was varied significantly (P<0.05) with different lactations (Appendix-IV). In earlier report on Holstein-Friesian cows by Sattar et al. (2005) revealed that effect of parity on this parameter was statistically non-significant. This variation in the results may relate to the fact that crossbreds of temperate breeds in tropics may show variation in their reproductive performance.  
5.1.3. Calving interval
The results of present study for CI are more or less similar with the findings of Sarder (2006) who found that the mean calving interval of Friesian x Local, Friesian × Sahiwal × Local and Sahiwal × Local was 434±51, 437±48, and 443±28 days, respectively. The calving interval in Friesian × Local cross was significantly (P<0.05) differs with Friesian × Sahiwal × Local cross (Table 4.1). Al- Amin and Nahar (2007) also found significant difference between Friesian × Local cross and other crosses. Farm have a significant effect on calving interval in this study (Appendix-I). Rehman et al. (2008) found significant herd differences for this trait. Variations in calving interval of different farms might be due to genetic, environmental, feeding and managemental effects. In case of different seasons of birth lowest calving interval (443.16±7.56 days) was recorded in summer. In the previous studies Sattar et al. (2006) and Tekerli and Gundogan (2005) also reported lower interval for summer. CI in current study significantly (P<0.05) differs with years of birth. Tekerli and Gundogan (2005) reported the effect of year factor was significant (P<0.05) for calving interval. The lactation wise analyses revealed that the mean calving interval for most of the lactations were almost similar and non-significant (P>0.05). This finding agrees with the reports of Sattar et al. (2006) and Tekerli and Gundogan (2005); they found statistically non-significant effect of parity on this trait. The interacted effect of breed groups and seasons of birth in farms studied revealed wider range (406.67±25.90 to 517.00±44.86 days) in calving interval (Table 4.2). This wider variation might be related to the difference in genetic make up, seasonal influence and management practices in the farms.

5.1.4. Lactation length

The average lactation length of Friesian x Sahiwal was 263.22±6.46 days (Table 4.1), that was almost similar with the report of Das et al. (2003). In their report average lactation length in Friesian × Sahiwal was 260.38±4.48 days. The findings of present study for the mean lactation length of Friesian × Local and Friesian x Sahiwal × Local crossbreds are more or less similar with the findings of Das et al. (2009) and Miazi et al. (2007), who found that average lactation period of Friesian × Local and Friesian × Sahiwal × Local was 270.0±0.0 and 253.68±7days, respectively. The result of present study nearly agrees finding of Mondal et al. (2005). He found that lactation length of Friesian cross and Sahiwal cross cows was 250±38.6 and 245±10.6 days, respectively. The analyses of variance indicated that breed groups were non-significant (P>0.05) for this trait. In previous studies Miazi et al. (2007); Mondal et al. (2005) and Ahmed et al. (2004) also reported the non-significant effects of breed groups on lactation length. Variations in lactation length for different farms in current study was statistically significant (P<0.05). It may be argued for this finding that most of the farms owner practices different trend for keeping a cow in lactation. The mean lactation length of crossbred in this studies for summer, rainy and winter season were almost similar. This finding is inconsistent with report of Fadlelmoula et al. (2007); they found influence of season on lactation length. This variation might be related to the fact that they conducted their study in the tropical Sudan and this study was conducted in subtropical Bangladesh. In this study year wise lactation length was almost similar except first three years of birth, which was significantly (P<0.05) differed with other years of birth. It may be due to practicing milk a cow for more days by the farmers in their early years of farming. A highest mean lactation length (292.64±20.68 days) was recorded in 10th lactation (Appendix-IV). Rehman et al. (2008) reported that lactation length decreased with age; which is inconsistent with the present finding. It might be related to the fact that farmers under present study milk their cows more before culling.
5.1.5. Lactation milk yield 

Result of this study revealed that the mean lactation yield was highest in Friesian × Local and lowest in Friesian × Sahiwal × Local cross. In their study, Amin and Nahar (2007) found average lactation yield of Local x Friesian was higher than other breed groups. Average yield per lactation in the present study for Friesian × Sahiwal crossbred was 1351.00±79.25 liters; which more or less similar with the results reported by Ahmed et al. (2004) in Friesian × Sahiwal cattle. Rahman et al. (2007) also reported very similar result for lactation yield of crossbred obtained in the present study. The analyses of variance of present study showed significant (P<0.05) effect of genetic groups on lactation yield, which was consistent with the findings of Amin and Nahar (2007); Aslam et al. (2002); Ashraf et al. (2000) and Islam and Bhuiyan (1997). Average milk yield per lactation in farms under this study were varied significantly (P<0.05). Rehman et al. (2008) observed that total milk per lactation affected by the difference of herd. In current study it found that those calves born in rainy season yield more milk in their lactating life. Seasonal difference for lactation milk yield was supported by the report of Rehman et al. (2008). Total lactation milk yield for different years of birth varied significantly (P<0.05) for current study. Tekerli and Gundogan (2005) observed significant influence of year factor on lactation milk yield. The parity numbers have significant effect on LMY for current study population. Fadlelmoula et al. (2007) and Sattar et al. (2005) in their study found significant influence of parity on lactation milk yield. Analyses for breed groups and seasonal interaction in present study revealed that highest and lowest lactation milk yield was produced in summer season by Friesian × Sahiwal cross in two different farms (Table 4.3). This might be related to the fact that there was a great variation between the feeding and management of these two farms.
5.2. Genetic Parameters
5.2.1. Heritabilities 

5.2.1.1. Age at first calving
The low heritability of age at first calving found in the present experiment was within the published range (0·01±0·03 in White Fulani cattle to 0.11 in purebred Guzerat and Criollo cows and reciprocal crosses and 0.26± 0.02 in South African Holstein Cattle) reported by Mrode and Akinokun (1986), Martinez et al. (2002), Makgahlela et al. (2008). In breed wise analyses in present study reveals that the highest heritability estimate for age at first calving was observed in Friesian × Local cross. This finding was more or less similar with the earlier report of Malau-Aduli et al. (1990) on Friesian-Bunaji crossbred cows in Nigeria; the value of heritability estimate for age at first calving in their study was 0.27±0.10. In other two breed groups of present study, heritabilities of age at first calving for Friesian × Sahiwal and Friesian × Sahiwal × Local cross was almost similar. These findings was inconsistent with the findings of Rehman et al. (2008)  and Martinez-Velazquez et al. (2002); they found heritability estimates of age at first calving,  0.02±0.019 in Sahiwal and 0.11 in Guzerat x Criollo cross, respectively. Amimo et al. (2006) also found lower heritability estimate (0.091±0.05) for age at first calving. This variation in heritability estimates might be related to the effect of population and differences in breed groups (Aron et al., 1987) and method used for heritability estimation.
5.2.1.2. Post partum heat period
From the Figure 1 it can be revealed that estimated heritability value of post partum heat period for pooled data was 0.07. Overall heritability estimate for post partum heat period was low in this study. High heritability (0.319) for post partum heat period was found in Friesian × Local crossbred. This finding was consistent with earlier report of Das et al. (2003) found the heritability estimate, 0.33±0.26 for post partum heat period. In other two breeds Friesian × Sahiwal and Friesian × Sahiwal × Local the heritability values were 0.120 and 0.140, respectively. This variation agrees the report of Aron et al. (1987). Variation might be related to the fact that genetic constituent of one breed differ from another breed.

5.2.1.3. Calving interval
The current low heritability estimate for calving interval agrees with the finding of Amimo et al. (2006) conducted a study in Kenya and estimated heritability for calving interval was 0.044±0.032. But nearly zero to high heritability estimates (0.0034±0.07 in Sahiwal to 0.65±0.21 in Friesian) of CI was reported by different authors (Makgahlela et al., 2008, Rahman et al., 2007; Bhoite et al., 1999; Gaur et al., 1999; Sethi et al., 1997 and Gogoi et al., 1992). One possible reason for low heritability of calving interval in crossbred could be that the pedigrees of these cows were not completed. Heritability estimates in Friesian × Local, Friesian × Sahiwal and Friesian × Sahiwal × Local cross in present study were 0.049, 0.050 and 0.049, respectively. These low heritability estimates were consistent with the value literated by Willis (1991), but inconsistent with moderate heritability estimates of previous studies by Rehman et al. (2008) on Sahiwal cattle in Pakistan and  Malau-Aduli et al. (1990) on Friesian-Bunaji crossbred cows in Nigeria. The heritability estimates of their studies for calving interval were 0.12±0.027 and 0.18±0.02, respectively. The variation of the results of present study with previous studies might be related to the fact that there was variation in breed compositions of those studies.

5. 2.1. 4. Lactation length
The moderate heritability estimates for lactation length (LL) found in the present study was similar with the value estimated by Bakir et al. (2004); they reported heritability value 0.27±0.03 for Brown Swiss and Ahmed et al. (2004) found that the heritability estimates for lactation length was 0.028±0.01 for crossbreds cows. This result is inconsistence with the findings of Das et al. (2003) on crossbred Baghabarighat milk pocket area of Bangladesh and Malau-Aduli et al. (1990) on Friesian-Bunaji crossbred cows in Nigeria. They reported heritabilities for lactation length were 0.46±0.33 and 0.52±0.12, respectively. Comparatively higher heritability value (0.429) was observed in  Friesian × Local cross (Table 4.4); which was within the literature range (0.32±0.51 in Friesian × Local to 0.80±0.25 in Friesian × Sahiwal crossbreds) reported by Bhuiyan (1999), Gaur et al. (1999), Nanavati et al. (1998) and Tekade et al. (1994). Rahman et al. (2007) also reported higher heritability (0.495) of lactation length in Friesian × Local crossbred that agrees the present finding. This high h2 value indicated that LL is largely controlled by additive gene action.  Moderate to low heritability for lactation length were observed for Friesian × Sahiwal and Friesian × Sahiwal × Local 0.149 and 0.110, respectively. These findings were consistent with earlier reports of Bakir et al. (2004) and Rehman et al. (2008); they showed that heritability estimates of lactation length were 0.06±0.04 for Holstein-Friesian and 0.09±0.027 for Sahiwal cattle, respectively. 
5.2.1.5. Lactation milk yield
In the present study heritability estimate was 0.30 for lactation milk yield (Figure 1). This medium heritability for LMY agrees the literature by Willis (1991). Medium to high heritability for LMY was also reported by Hossain et al. (2002), Gaur et al. (1999) and Ageeb and Hillers (1991). This result was inconsistent with the findings of Ahmed et al. (2004); reported heritability of lactation yield in Friesian × Local crossbred was 0.44±0.10 and Rahman et al. (2007) found that the heritability estimates for lactation yield was 0.495. Malau-Aduli et al. (1990) also found higher heritability value for LMY (0.44±0.07) in Friesian-Bunaji crossbred cows. Estimated heritability for lcatation milk yield in three different breed groups of present study were 0.230 for Friesian × Local, 0.180 for Friesian × Sahiwal and 0.219 for Friesian × Sahiwal × Local cross (Table 4.4). These findings were within the range of heritabilities from 0.10 to 0.24, reported by Freitas et al. (1995) within crossbred groups of dairy cattle in Brazil. Rehman et al. (2008) reported lower heritability value (0.11±0.028) for LMY in Sahiwal cattle. The possible reason for these lower heritability estimates could be the data of LMY was not adjusted for complete lactation. Bakir et al. (2004) estimated heritability of 305-days milk yield was 0.21±0.06 for Holstein-Friesian; 0.37±0.03 for Brown Swiss. Jamrozik and Schaeffer (1997) showed that heritabilities of 305-days lactation yield was 0.32 and du Toit et al. (1998) found that the heritability for first lactation milk yield was 0.35 in the South African Jersey breed. All of these results were in agreement with the results of present study.
In this study, the standard errors of heritabilities and genetic and phenotypic correlations were not presented as because the AIREML run did not give the SE values, this might be related to the fact that the data set was smaller.
5.2.2. Genetic and phenotypic correlations
Results of the present study revealed that estimates of genetic correlations (rG) and phenotypic correlations (rP) between AFC and PPHP; AFC and CI and PPHP and CI were positive but low. These low estimates of the present study indicate that AFC of individuals is not so important in selection programme to improve PPHP, CI and PPHP to CI in dairy cattle. There was found negative genetic correlation (rG) and phenotypic correlations (rP) between AFC and LMY; PPHP and LMY; CI and LMY for pooled data (Table 4.5). These findings indicate that selection for AFC, PPHP and CI may result subsequent decline in LMY. Highest correlations were observed between LL and LMY. This might be related to the fact that longer lactation length yields more milk then shorter LL. This estimate indicates the synergistic effect on LMY when a cow selected for LL. 
Results for rG between CI and LL in the present study were low to higher (0.082 to 0.478) for two genetic groups (Table 4.6); which was more or less similar with the findings of Bhuiyan (1999); reported that the rG between first lactation length (FLL) and first calving interval (FCI) in Friesian and Friesian × Local graded cows were 0.19 and 0.14, respectively. The high genetic correlation between CI and LL in Friesian × Sahiwal × Local cross is also interesting to the breeders as production length associated with calving interval.
Genetic correlations between CI and LMY obtained in the present study were medium to low negative for the two genetic groups of dairy cattle. Such medium to low estimates of rG between these two traits was within the published ranged for different breeds (Lara et al., 1989; Herbert and Bhatnagar, 1989; Roy and Katpatal, 1988). They reported that rG between lactation milk yield and calving interval were 0.33±0.30 in Holstein cows, 0.06±0.29 in Karan Swiss cows and 0.10±0.33 in Jersey cows, respectively. Genetic correlations between LL and LMY in studied genetic groups of dairy cattle obtained in the present study were within the published range (Katoch and Yadav, 1990; Roy and Katpatal, 1988). The rG between FLL and FLMY in Jersey cattle reported by them were 0.126±0.06 and 0.89±0.07, respectively. This similarity in different studies related to the fact that these two traits affected largely by genetic make up of the animal rather the environmental effects.  
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