APPENDICES
Appendix  I: Mean±SE values of traits for different farms
	Traits
	Farms

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	AFC
	1093.68b
±14.11
	1112.18ab 

± 21.13
	1115.72ab
±19.62
	1134..93a
±16.99
	1114.04ab
±17.56
	1136.09a
±16.71
	1133.32a
±17.61
	1114.72ab
±23.30
	1109.20ab
±35.63
	837.31c
±45.37
	1126..56ab
±30.85
	1181.98b
±28.69
	1080.19ab
±37.89
	1083.94ab
±45.46
	1136.81a
±41.02


	PPHP
	96.88b    ±2.02
	91.88b   
 ±3.03
	95.93b    
±2.82
	96.95ab     ±2.44
	95.64b      ±2.52
	95.93b    ±2.40
	95.99b      ±2.53
	94.75b     ±3.34 
	98.22ab     ±5.11
	104.82ab      ±6.51
	105.82a      ±4.43
	96.79ab    

±4.11
	104.08ab      

±5.44
	95.53ab     

±6.52
	98.77ab    

±5.89


	CI
	437.61b      ±7.40
	435.78b     ±11.08
	439.39b    ±10.29
	447.51b      ±8.91
	438.06b      ±9.21
	441.16b     ±8.76
	432.69b      ±9.23
	433.24b     ±12.22
	430.69b     ±18.69
	474.02ab     ±23.80
	459.97b     ±16.18
	459.97b    

 ±16.18
	459.35b     

±19.88
	516.87a     ±23.85
	466.30ab    

 ±21.52


	LL
	259.29ad   ±5.53
	269.27abd      ±8.29
	262.18acd      ±7.70
	264.38abcd     ±6.67
	269.20abd      ±6.89
	261.70abc      ±6.59
	277.83b      ±6.91
	262.40acd      ±9.14
	257.33acd     ±13.98
	242.42ac     ±17.80
	240.19c     ±12.10
	284.15d   

 ±11.25
	258.31abcd   

  ±14.86
	263.08abcd     ±17.83
	265.27abcd     

±16.09


	LMY
	1315.95acd    ±67.88
	1273.54acd      ±101.66   
	1428.41a     ±94.40 
	1445.91a     ±81.76
	1378.23ad     ±84.49
	1317.55a     ±80.39 
	1215.32ce     ±84.71
	1310.44a      ±112.11
	1035.14d      ±171.43
	983.14ae      ±218.28
	940.00e      ±148.45
	1160.67a      ±138.02
	1735.48b      

±182.30
	1134.47a      ±218.72
	1260.02ab     

 ±197.34




            Legends: F= Frisean, L= local,  SL= Sahiwal , AFC=Age at first calving, PPHP= Post partum heat period, CI= Calving interval, LL= Lactation length and LMY= Lactation milk yield.
            Means with different superscripts in the same row differ significantly (p<0.05).
Appendix-II: Mean±SE of traits for different seasons of birth
	Traits
	Season

	
	Summer
	Rainy
	Winter

	AFC
	1095.45 ± 14.41
	1099.01 ± 14.31
	1107.67±14.51

	PPHP
	97.59± 2.07
	98.83 ± 2.05
	97.18±2.08

	CI
	443.16± 7.56
	455.75± 7.50
	451.42±7.61

	LL
	260.60± 5.65
	263.15± 5.61
	263.65 ±5.69

	LMY
	1239.46± 69.33
	1286.03±68.83
	1261.36± 69.81


                                                                          Legends: AFC=Age at first calving, PPHP= Post partum heat period,CI= Calving interval, LL= Lactation length and LMY= Lactation milk yield
Appendix  III: Mean±SE values of traits for different years of birth
	Traits
	Year s 

	
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004
	2005


	AFC
	1054.45    ±97.93
	1119.63     ±51.79
	1051.42     ±68.58
	1067.32     ±43.77     
	1085.75     ±27.35
	1112.92     ±25.31
	1106.95     ±22.40
	1101.99     ±19.63
	1099.12     ±18.33
	1111.63     ±19.37
	1121.13    ±19.79
	1109.99     ±21.68
	1126.29     ±24.17
	1141.39    ±26.96


	PPHP
	112.82     ±14.05
	90.80      ±7.43
	103.46      ±9.84
	94.47    ±6.28
	97.31      ±3.92
	97.32     ±3.63
	99.06      ±3.21
	92.51      ±2.82
	94.86      ±2.63
	95.68     ±2.78
	97.01     ±2.84
	98.77      ±3.11
	99.63      ±3.47
	96.44     ±3.87


	CI
	440.03ac     ±51.37
	488.42a     ±27.17
	452.65ab     ±35.97
	402.09b    ±22.96
	447.94ab     ±14.35
	477.95b    ±13.28
	453.99ab     ±11.75
	454.85ab     ±10.30
	450.43ac      ±9.61
	441.74b     ±10.16
	449.70ab     ±10.38
	445.14ab    ±11.37
	448.88ab   ±12.68
	447.74ab    ±14.14


	LL
	341.39a     ±38.41
	245.62ab     ±20.32
	298.66ab     ±26.90
	266.23ab     ±17.17
	264.59ab     ±10.73
	249.34b      ±9.92
	255.85b      ±8.79
	260.01b      ±7.70
	256.27b      ±7.19
	247.57b      ±7.59
	248.07b      ±7.76
	249.28b      ±8.51
	247.57b      ±9.48
	244.08b     ±10.57


	LMY
	1464.56ab      ±471.15     
	956.19b     ±249.19     
	1655.99a      ±329.95
	1054.20b      ±210.60
	1255.49b      ±131.60
	1155.12b      ±121.78
	1303.79b      ±107.81
	1389.67b   ±94.49
	1383.28b   ±88.18
	1350.83b     ±93.18
	1207.15b   ±95.20
	1134.29b     ±104.33
	1134.83b     ±116.30
	1226.59b     ±129.69




              Legends: AFC=Age at first calving, PPHP= Post partum heat period, CI= Calving interval, LL= Lactation length and LMY= Lactation milk yield.
              Means with different superscripts in the same row differ significantly (p<0.05).
Appendix IV: Mean±SE values of traits for different lactations
	Traits
	Lactations

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	PPHP
	99.16ab      ±7.69
	95.86ab    ±3.17
	95.82ab     ±2.75
	99.51ab     ±2.84
	99.62ab     ±3.27
	97.82ab   ±3.39
	101.49ab     ±4.17
	108.51a      ±5.57
	90.40b     ±6.39
	90.49b    ±7.56


	CI
	450.26     ±28.09
	451.33     ±11.60
	454.22     ±10.04
	451.23     ±10.39
	446.61     ±11.95
	446.94     ±12.38
	435.02     ±15.23
	479.38     ±20.36
	439.72     ±23.36

	-


	LL
	265.19abcd     ±21.01
	271.11abcd      ±8.68
	272.03ac      ±7.51
	256.67bd      ±7.77
	260.20abcd      ±8.94
	255.65abcd      ±9.26
	261.13abcd     ±11.39
	254.79abcd     ±15.23
	235.26ab    ±17.47
	292.64cd     ±20.68


	LMY
	1098.91abc      ±257.68
	1377.89b      ±106.43
	1328.88c     ±92.11
	1136.71b    ±95.30
	1191.75abc      ±109.61
	1303.42abc      ±113.58
	1276.28abc      ±139.67
	1244.92abc      ±186.76
	1101.14abc      ±214.28
	1262.93abc      ±253.61



                   Legends: PPHP= Post partum heat period, CI= Calving interval, LL= Lactation length and LMY= Lactation milk yield.
                    Means with different superscripts in the same row differ significantly (p<0.05).
Appendix V: Mean±SE values of age at first calving of different breed groups in different seasons under farming condition study
	                                  
	Summer
	Rainy
	Winter

	
	Breed groups
	Breed groups
	Breed groups

	Farm
	F  × L
	F × S 
	F × S × L
	F  × L
	F × S 
	F × S ×  L
	F  × L
	F × S 
	F ×  S ×  L

	1
	1061.16acq
±18.31
	1105.10abcq
±25.25
	1098.70abcr
±25.25
	1058.38aq
±17.42
	1118.67bc
±23.05
	1109.00acq
± 32.60
	1055.33acq
±26.61
	1051.20aq
± 35.71
	1129.64bq
±24.07

	2
	1087.00aq
±28.23
	-
	1088.00ar
±39.92
	1062.25aq
±28.23
	1124.33ab
±46.10
	1230.00bp
±79.85
	1093.67apq
±32.60
	-


	-

	3
	1071.44aq
±19.96
	-
	-
	1081.42aq
±23.05
	-
	1020.00abq
±79.85
	1137.00bp
±24.07
	-


	1194.00abq
±79.85

	4
	1144.17ap
± 32.60
	-
	1171.90aq
±25.25
	1116.00abpq
±39.92
	-
	1156.00aq
±14.83
	1058.75bpq
±39.92
	-


	1137.71abq
± 21.34

	5
	1065.73q
±24.07
	-
	-
	1087.36q
±17.02
	-
	1109.00q
±39.92
	1104.44pq
±15.37
	-


	-

	6
	1160.00abp
±79.85
	1124.93aq
± 21.34
	1225.00bp
±56.46
	1161.00abp
± 46.10
	1137.27a
±20.62
	1145.29aq
± 30.18
	-
	1110.20aq
±25.25


	1162.67abpq
±46.10

	7
	1142.33ap
± 26.62
	1069.33abq
±46.10
	-
	1077.67bq
±23.05
	1108. 00ab
± 79.85
	-
	1117.70abp
±16.65
	1203.00cp
±46.10


	-

	8
	1067.67aq
±26.62
	-
	-
	1094.10abq
±25.25
	-
	-
	1132.00bp
±79.85
	-
	-

	9
	-
	1139.00pq
±79.85
	-
	-
	1120.25

±39.92
	-
	-
	1077.00q
±56.46


	-

	10
	-
	856.00ar
±56.46
	-
	-
	1154.00b
±79.85
	-
	-
	1105.00bq
±79.85


	-

	11
	-
	1132.50pq
±56.46


	-
	-
	1126.70

±30.17
	-
	-
	1162.00q
±79.85


	-

	12
	-
	1209.00p
±56.46
	-
	-
	1191.67a
±32.60
	-
	-
	1163.75q
±39.92


	-

	13
	-
	-
	-
	-
	-
	1116.20q
± 35.71
	-
	-


	1060.00pq
±79.85

	14
	-
	-
	1084.67r
±46.10
	-


	-
	-
	-
	-


	1127.00q
±79.85

	15
	-
	-
	1270.00p
±79.85
	-
	-
	1117.50q
±39.92
	-
	-


	-


                         Legends: F= Frisean, L= Local and SL= Sahiwal. 

                        Means with different superscripts in the same row differ significantly (p<0.05). a, b, c are the values for differences in column and p, q, r are the              

                        values for differences in row.
Appendix VI: Mean±SE values of post partum heat period of different breed groups in different seasons under farming condition study
	
	Summer
	Rainy
	Winter

	
	Breed groups
	Breed groups
	Breed groups

	Farm
	F  × L
	F × S 
	F × S × L
	F  × L
	F × S 
	F × S ×  L
	F  × L
	F × S 
	F ×  S ×  L

	1
	88.37bp
±2.70
	102.50ap
±3.73
	98.60apq
±3.73
	99.57aq
±2.58
	94.50abq
±3.40
	99.00apq
±4.82
	85.33bq
±3.94
	88.20bqr
±5.28
	94.27abq
±3.56

	2
	88.62pq
±4.17
	-
	87.75q
±5.90
	93.12q
±4.17
	94.00pq
±6.82
	71.00r
±11.81
	86.83q
±4.82
	-
	-

	3
	94.06q
±2.95
	-
	-
	95.75q
±3.41
	-
	90.00pqr
±11.81
	91.82pq
±3.56
	-
	78.00q
±11.81

	4
	99.17aq
±4.82
	-
	99.70ap
±3.73
	91.00abq
±5.90
	-
	95.45aq
±2.19
	80.25bq
±5.90
	-
	97.93aq
±3.16

	5
	94.00bq
±3.56
	-
	-
	95.36bq
±2.52
	-
	101.50ap
±5.90
	91.78bq
±2.27
	-
	-

	6
	94.00abq
± 11.81
	93.43bq
±3.16
	83.00bpq
±8.35
	110.67ap
±6.82
	93.33bq
±3.05
	92.00bpq
±4.46
	-
	97.00bq
±3.73
	97.00bpq
±6.82

	7
	92.11cpq
±3.94
	82.00cdq
±6.82
	-
	89.92cdq
±3.41
	68.00dr
±11.81
	-
	98.48bcp
±2.46
	105.67ap
±6.82
	-

	8
	92.22pq
±3.94
	-
	-
	94.00q
±3.73
	-
	-
	96.00p
±11.81
	-
	-

	9
	-
	106.00ap
±11.81
	-
	-
	99.25abpq
±5.90
	-
	-
	85.00bq
±8.35
	-

	10
	-
	110.50q
±8.35
	-
	-
	88.00pqr
±11.81
	-
	-
	98.00pq
±11.81
	-

	11
	-
	104.50pq
±8.35
	-
	-
	103.86p
±4.46
	-
	-
	104.00p
±1.81
	-

	12
	-
	91.50pq
±8.35
	-
	-
	93.83q
±4.82
	-
	-
	99.50pq
±5.90
	-

	13
	-
	-
	-
	-
	-
	105.20p
±5.28
	-
	-
	90.00pq
±11.81     

	14
	-
	-
	91.00bpq
±6.82
	-
	-
	-
	-
	-
	105.00ap
±11.81

	15
	-
	-
	96.00pq
±11.81
	-
	-
	98.75pq
±5.90
	-
	-
	-


                                                Legends: F= Frisean, L= Local and SL= Sahiwal. 

                                                Means with different superscripts in the same row differ significantly (p<0.05). a, b, c, d are the values for differences in column and p, q, r are the              

                                                values  for differences in row.
Appendix VII: Mean±SE values of lactation length of different breed groups in different seasons under farming condition study
	
	Summer
	Rainy
	Winter

	
	Breed groups
	Breed groups
	Breed groups

	Farm
	F  × L
	F × S 
	F × S × L
	F  × L
	F × S 
	F × S ×  L
	F  × L
	F × S 
	F ×  S ×  L

	1
	258.47ab
±7.61
	256.60ab
±10.49
	256.10ab
±10.49
	260.24ar
±7.24
	239.92br
±9.58
	243.50abpq
±13.55
	257.67ab
±11.06
	238.00abq
±14.84
	251.45abq
±10.01

	2
	257.00b
±11.73
	-
	249.75b
±16.59
	288.38ap
±11.73
	260.00abq
±19.16
	212.00apq
±33.19
	262.67ab
±13.55
	-
	-

	3
	255.75

±8.30
	-
	-
	261.08qr
±9.58
	-
	215.00pq
±33.19
	262.82

±10.01
	-
	264.00pq
±33.19

	4
	240.33b
±13.55
	-
	254.40b
±10.49
	281.50ap
±16.59
	-
	253.93bpq
±6.16
	245.25b
±16.59
	-
	256.50bq
±8.87

	5
	263.36

±10.01
	-
	-
	263.68qr
±7.07
	-
	241.25pq
±16.59
	276.44

±6.39
	-
	-

	6
	220.00ab
±33.19
	245.14ab
±8.87
	252.00ab
±23.47
	235.67abr
±19.16
	273.27apq
±8.57
	235.00bq
±12.54
	-
	246.60bq
±10.49
	257.33abpq
±19.16

	7
	281.56

±11.06
	274.33

±19.16
	-
	277.50q
±9.58
	235.00pqr
±33.19
	-
	274.04

±6.92
	284.00p
±19.16
	-

	8
	269.67

±11.06
	-
	-
	256.60r
±10.49
	-
	-
	210.00

±33.19
	-
	-

	9
	-
	245.00

±33.19
	-
	-
	247.00qr
±16.59
	-
	-
	260.00pq
±23.47
	-

	10
	-
	235.50

±23.47
	-
	-
	203.00r
±33.19
	-
	-
	260.00pq
±33.19
	-

	11
	-
	252.50

±23.47
	-
	-
	229.57q
±12.54
	-
	-
	246.00pq
±33.19
	-

	12
	-
	257.00

±23.47
	-
	-
	286.17p
±13.55
	-
	-
	280.75pq
±16.59
	-

	13
	-
	
	-
	-
	-
	247.20pq
±14.84
	-
	-
	240.00pq
±33.19     

	14
	
	
	243.33

±19.16
	-
	-
	-
	-
	-
	280.00p
±33.19

	15
	
	
	206.00

±33.19
	-
	-
	264.50p
±16.59
	-
	-
	-


                                                Legends: F= Frisean, L= Local and SL= Sahiwal. 

                                                Means with different superscripts in the same row differ significantly (p<0.05). a, b are the values for differences in column and p, q, r are the values              

                                    for differences in row.
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