Supplementary Table 1: A summary of the data assembled: Production  traits 

	No.
	Continent
	Country
	Location
	Climatic Z 
	Local breed
	Exotic breed
	Genetic grp
	Milk Yield
	An. Milk pd
	Lact L.
	Source

	1
	Africa
	Cameroon
	Wakwa station
	T. Wet
	 
	Holstein Friesian (HF) 
	HF 
	2626 (171.8)
	2391 (200.6)
	247 (18.8)
	Tawah et al., 1999

	2
	Africa
	Cameroon
	Wakwa station
	T. Wet
	Gudali (G)
	Holstein Friesian (HF) 
	1/2HF 1/2G
	1554 (96.1)
	1555 (104.8)
	261 (10.5)
	Tawah et al., 1999

	3
	Africa
	Cameroon
	Wakwa station
	T. Wet
	Gudali (G)
	Holstein Friesian (HF)
	3/4HF 1/4G
	1041 (229.5)
	1266 (239.2)
	251 (25.2)
	Tawah et al., 1999

	4
	Africa
	Cameroon
	Wakwa station
	T. Wet
	Gudali (G)
	Montebeliard(M)
	1/2 M 1/2 G
	1095 (115.6)
	1165 (126.0)
	214 (12.7)
	Tawah et al., 1999

	5
	Africa
	Cameroon
	Wakwa station
	T. Wet
	Gudali (G)
	Montebeliard(M)
	3/4 M 1/4G
	1226 (238.4)
	1447 (237.7)
	259 (26.1)
	Tawah et al., 1999

	6
	Africa
	Cameroon
	Wakwa station
	T. Wet
	Gudali (G)
	Montebeliard(M)
	F2
	1040 (111.9)
	1217 (131.9)
	237 (12.2)
	Tawah et al., 1999

	7
	Africa
	Ethiopia
	Holeta station 
	Highland
	Boran (Br)
	 
	Boran 
	529 (65)
	514 (61)
	193 (6)
	Demeke et al., 2004a /2004b

	8
	Africa
	Ethiopia
	Holeta station 
	Highland
	Boran (Br)
	Holstein Friesian (HF)
	1/2HF 1/2Br
	2355 (71)
	2057 (57)
	348 (6)
	Demeke et al., 2004a /2004b

	9
	Africa
	Ethiopia
	Holeta station 
	Highland
	Boran (Br)
	Holstein Friesian (HF)
	F2
	1928 (108)
	1740 (94)
	308 (9)
	Demeke et al., 2004a /2004b

	10
	Africa
	Ethiopia
	Holeta station 
	Highland
	Boran (Br)
	Holstein Friesian (HF)
	5/8HF 3/8Br
	2187 (203 )
	2091 (99.5)
	351(17)
	Demeke et al., 2004a /2004b

	11
	Africa
	Ethiopia
	Holeta station 
	Highland
	Boran (Br)
	Holstein Friesian (HF)
	3/4HF 1/4Br
	2528 (141)
	2093 (88.1)
	331(12)
	Demeke et al., 2004a /2004b

	12
	Africa
	Ethiopia
	Holeta station 
	Highland
	 
	Holstein Friesian (HF)
	HF
	3319 (55)
	2879 (45)
	346(4)
	Demeke et al., 2004a /2004b

	13
	Africa
	Ethiopia
	Holeta station 
	Highland
	Boran (Br)
	Jersey (J)
	1/2J 1/2Br
	2092 (75)
	1861 (60)
	343 (6)
	Demeke et al., 2004a /2004b

	14
	Africa
	Ethiopia
	Holeta station 
	Highland
	Boran (Br)
	Jersey (J)
	F2
	1613 (107)
	1480 (94)
	304 (9)
	Demeke et al., 2004a /2004b

	15
	Africa
	Ethiopia
	Holeta station 
	Highland
	Boran (Br)
	Jersey (J)
	3/4J 1/4Br
	1956 (133)
	1758 (89.5)
	337(11)
	Demeke et al., 2004a /2004b

	16
	Africa
	Ethiopia
	Holeta station 
	Highland
	Boran (Br)
	HF / J
	1/4F:1/4J:1/2Br
	1790 (143)
	1752 (98)
	325 (13)
	Demeke et al., 2004a /2004b

	17
	Africa
	Ethiopia 
	Arsi region 
	Highland 
	Arsi (Ar)
	 
	Ar
	809 (233)*
	689(149)*
	272 (233)*
	Kiwuwa et al., 1983

	18
	Africa
	Ethiopia 
	Arsi region 
	Highland 
	Zebu (Z)
	 
	Z
	929 (104)*
	770(90)*
	303 (104)*
	Kiwuwa et al., 1983

	19
	Africa
	Ethiopia 
	Arsi region 
	Highland 
	Arsi (Ar)
	Jersey (J)
	1/2J 1/2 Ar
	1741 (115)*
	1534 (91)*
	334 (115)
	Kiwuwa et al., 1983

	20
	Africa
	Ethiopia 
	Arsi region 
	Highland 
	Arsi (Ar)
	Holstein Friesian (HF) 
	1/2F 1/2Ar
	1977  (392)*
	1704 (304)*
	356 (392)
	Kiwuwa et al., 1983

	21
	Africa
	Ethiopia 
	Arsi region 
	Highland 
	Zebu (Z)
	Holstein Friesian (HF) 
	1/2F 1/2Z
	2352 (220)*
	1913 (185)*
	378 (220)
	Kiwuwa et al., 1983

	22
	Africa
	Ethiopia 
	Arsi region 
	Highland 
	Arsi (Ar)
	Holstein Friesian (HF)
	3/4F 1/4Ar
	2374 (98)*
	2043 (64)*
	408 (98)*
	Kiwuwa et al., 1983

	23
	Africa
	Ethiopia
	Arsi region 
	Highland 
	Zebu (Z)
	Holstein Friesian (HF)
	3/4F 1/4Z
	2356 (53)*
	1930 (41)*
	378 (53)*
	Kiwuwa et al., 1983


Abbreviations

(   ) = Standard error , (    )* = number of records observed in the study, Climatic Z= Climatic Zone, An Milk pd= Annual milk production , Lact L.= lactation length  Genetic grp= genetic group 1/4HF H.Mgt = 25% Exotic Inheritance on High management production system   1/4HF L.Mgt = 25% Exotic Inheritance on a low management system Highland = Highlands climatic zone,  T. Wet = Tropical Wet climatic zone,  T.wet /dry =  Tropical wet and dry 

Holstein Friesian(A)*= Study in which Ayrshire bulls used initially used but later replaced by Holstein Friesian bulls, ** = Weighetd means of first and second lactation. 

Explanatory notes :  Milk yield  and An. Milk pd.  are in kilograms except where l is indicated for litres. Lact L.  is in days
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	No.
	Continent
	Country
	Location
	Climatic Z 
	Local breed
	Exotic breed
	Genetic grp
	Milk Yield
	An. Milk pd
	Lact L.
	Source

	24
	Africa
	Ethiopia 
	Debre Zeit Centre
	Highland 
	Barca (B)
	 
	Barca
	672 (196)
	674 (224)
	279 (24)
	Tadesse and Dessie, 2003

	25
	Africa
	Ethiopia 
	Debre Zeit Centre
	Highland 
	Barca
	Holstein Friesian (HF) 
	1/2F 1/2B
	2316 (98)
	2042 (106)
	326(11)
	Tadesse and Dessie, 2003

	26
	Africa
	Ethiopia 
	Debre Zeit Centre
	Highland 
	Boran (Br)
	Holstein Friesian (HF)
	1/2Br 1/2F
	2088 (118)
	1887 (136)
	328 (13)
	Tadesse and Dessie, 2003

	27
	Africa
	Ethiopia 
	Debre Zeit Centre
	Highland 
	Barca
	Holstein Friesian (HF)
	1/4B 3/4F
	2373 (105)
	1953 (111)
	360 (12)
	Tadesse and Dessie, 2003

	28
	Africa
	Ethiopia 
	Debre Zeit Centre
	Highland 
	Boran (Br)
	Holstein Friesian (HF)
	1/4Br 3/4 F
	2336 (96)
	1975 (106)
	358 (11)
	Tadesse and Dessie, 2003

	29
	Africa
	Ethiopia 
	Debre Zeit Centre
	Highland 
	Barca 
	Holstein Friesian (HF)
	7/8 F 1/8 B
	2189 (183)
	1558 (239)
	351 (22)
	Tadesse and Dessie, 2003

	30
	Africa
	Ethiopia 
	Debre Zeit Centre
	Highland 
	Boran (Br)
	Holstein Friesian (HF)
	7/8Br 1/8 F
	1915 (163)
	1501 (173)
	341 (20)
	Tadesse and Dessie, 2003

	31
	Africa
	Ethiopia 
	Debre Zeit Centre
	Highland 
	 
	Holstein Friesian (HF) 
	HF 
	3183 (111)
	2679 (120)
	362 (13)
	Tadesse and Dessie, 2003

	32
	Africa
	Kenya
	Mariakani Centre 
	S. Arid
	Sahiwal(S)
	Ayrshire(A)
	75%S 25%A
	1234 (46)
	1251 (51)
	274 (6)
	Thorpe et al., 1994

	33
	Africa
	Kenya
	Mariakani Centre 
	S. Arid
	Sahiwal(S)
	Ayrshire(A)
	1/2A 1/2S
	1537 (50)
	1458 (54)
	284 (7)
	Thorpe et al., 1994

	34
	Africa
	Kenya
	Mariakani Centre 
	S. Arid
	Sahiwal(S)
	Holstein Friesian (HF)
	1/2F 1/2S
	1611 (69)
	1465 (72)
	290 (10)
	Thorpe et al., 1994

	35
	Africa
	Kenya
	Mariakani Centre 
	S. Arid
	Sahiwal(S)
	Ayrshire(A)
	75%A 25%S
	1638 (51)
	1423 (52)
	299 (7)
	Thorpe et al., 1994

	36
	Africa
	Kenya
	Kilifi Plantations
	S. Arid
	Sahiwal(S)
	Ayrshire(A)
	2/3S  1/3A
	2662 (39)
	2503 (32)
	 
	Thorpe et al., 1994

	37
	Africa
	Kenya
	Kilifi Plantations
	S. Arid
	Sahiwal(S)
	Ayrshire(A)
	2/3A 1/3S
	2843 (50)
	2616 (42)
	 
	Thorpe et al., 1994

	38
	Africa
	Kenya
	Nanyuki
	 Highland
	Sahiwal(S)
	Ayrshire(A)
	3/4A 1/4S
	1674(138)
	 
	197(17)
	Trial and Gregory, 1981

	39
	Africa
	Kenya
	Nanyuki
	 Highland
	Sahiwal(S)
	Ayrshire(A)
	1/2A 1/2S
	1952 (193)
	 
	220(24)
	Trial and Gregory, 1981

	40
	Africa
	Kenya
	Nanyuki
	 Highland
	Sahiwal(S)
	Ayrshire(A)
	1/2S 1/2A
	1417 (266)
	 
	186 (33)
	Trial and Gregory, 1981

	41
	Africa
	Kenya
	Nanyuki
	 Highland
	Sahiwal(S)
	Ayrshire(A)
	3/4 S 1/4 A
	1464 (141)
	 
	191 (18)
	Trial and Gregory, 1981

	42
	Africa
	Kenya
	Nanyuki
	 Highland
	Sahiwal(S)
	 
	Sahiwal 
	956 (261)
	 
	143 (33)
	Trial and Gregory, 1981

	43
	Africa
	Kenya 
	Machakos
	S.Arid
	Sahiwal(S)
	 
	 
	486 (148)
	 
	109 (19)
	Kimenye ,1978

	44
	Africa
	Kenya 
	Machakos
	S.Arid
	Sahiwal(S)
	Ayrshire(A)
	1/2S1/2A
	1276 (184)
	 
	224 (24)
	Kimenye ,1978

	45
	Africa
	Kenya 
	Machakos
	S.Arid
	Sahiwal(S)
	Ayrshire(A)
	1/2A 1/2S
	1163 (276)
	 
	263 (36)
	Kimenye ,1978

	46
	Africa
	Kenya 
	Machakos
	S.Arid
	 
	Ayrshire(A)
	Aryshire
	1888 (137)
	 
	292 (18)
	Kimenye ,1978
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	No.
	Continent
	Country
	Location
	Climatic Z 
	Local breed
	Exotic breed
	Genetic grp
	Milk Yield
	An. Milk pd
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	47
	Africa
	Kenya 
	Ngong
	Highland
	Sahiwal(S)
	 
	 
	1177(159)
	 
	242 (15)
	Kimenye ,1978

	48
	Africa
	Kenya 
	Ngong
	Highland
	Sahiwal(S)
	Ayrshire(A)
	3/4S 1/4A
	1857 (216) 
	 
	253 (20)
	Kimenye ,1978

	49
	Africa
	Kenya 
	Ngong
	Highland
	Sahiwal(S)
	Ayrshire(A)
	1/2S 1/2A
	1710 (126)
	 
	250 (12)
	Kimenye ,1978

	50
	Africa
	Kenya 
	Ngong
	Highland
	Sahiwal(S)
	Ayrshire(A)
	1/2A 1/2S
	1940 (115)
	 
	265 (11)
	Kimenye ,1978

	51
	Africa
	Kenya 
	Ngong
	Highland
	Sahiwal(S)
	Ayrshire(A)
	3/4A 1/4S
	2381 (192)
	 
	303(18)
	Kimenye ,1978

	52
	Africa
	Kenya 
	Ngong
	Highland
	 
	Ayrshire(A)
	Aryshire
	2185 (112)
	 
	280 (10)
	Kimenye ,1978

	53
	Africa
	Nigeria
	Vom
	T.Wet/dry
	White Fulani(WF)
	 
	WF
	772.6 (263.03)
	 
	174.19 (49)
	Olutogun et al., 2006 

	54
	Africa
	Nigeria
	Vom
	T.Wet/dry
	White Fulani(WF)
	Holstein Friesian (HF) 
	1/2HF 1/2WF
	4095.3(278.1)
	 
	288.97 (34)
	Olutogun et al., 2006 

	55
	Africa
	Nigeria
	Vom
	T.Wet/dry
	 
	Holstein Friesian (HF)
	HF
	6588.67(384.5)
	 
	284.43 (20)
	Olutogun et al., 2006 

	56
	Africa
	Nigeria*
	Shika 
	T.wet/dry
	White Fulani(WF)
	Holstein Friesian (HF)
	1/2HF 1/2FU
	1684 (287)*
	 
	243.7 (289)
	Buvanedran et al., 1981

	57
	Africa
	Nigeria
	Shika 
	T.wet/dry
	White Fulani(WF)
	Holstein Friesian (HF)
	3/4HF  1/4 Fu
	1850 (143)*
	 
	263 (143)
	Buvanedran et al., 1981

	58
	Africa
	Nigeria*
	Shika 
	T.wet/dry
	White Fulani(WF)
	Holstein Friesian (HF) 
	7/8 HF 1/8 FU
	2051 (32)*
	 
	286 (33)
	Buvanedran et al., 1981

	59
	Africa
	Nigeria
	Vom
	T.wet/dry
	White Fulani(WF)
	 
	Fulani
	837 (17)
	 
	 
	Knudsen and Sohael, 1970

	60
	Africa
	Nigeria
	Vom
	T.wet/dry
	White Fulani(WF)
	Holstein Friesian (HF)
	1/2HF 1/2 WF
	1690 (35)
	 
	 
	Knudsen and Sohael, 1970

	61
	Africa
	Nigeria
	Vom
	T.wet/dry
	White Fulani(WF)
	Holstein Friesian (HF)
	3/4 HF - Bull
	1625 (103)
	 
	 
	Knudsen and Sohael, 1970

	62
	Africa
	Nigeria
	Vom
	T.wet/dry
	White Fulani(WF)
	Holstein Friesian (HF)
	3/4HF semen I
	2318 (130)
	 
	 
	Knudsen and Sohael, 1970

	63
	Africa
	Nigeria*
	Vom
	T.wet/dry
	White Fulani(WF)
	 
	W. Fulani
	834 (64)*
	 
	246(64)*
	Sohael, 1984

	64
	Africa
	Nigeria
	Vom
	T.wet/dry
	White Fulani(WF)
	Holstein Friesian (HF)
	1/2HF 1/2WF
	1692 (71)*
	 
	271 (71)*
	Sohael, 1984

	65
	Africa
	Nigeria
	Vom
	T.wet/dry
	 
	Holstein Friesian (HF)
	HF
	2538 (44)*
	 
	304 (44)*
	Sohael, 1984

	66
	Africa
	Nigeria*
	Vom
	T.wet/dry
	 
	Holstein Friesian (HF) 
	HF
	3286 (50)*
	 
	282 (50)*
	Sohael, 1984

	67
	Asia
	Bangladesh
	Comilla
	T.wet
	Local (L)
	 
	 
	2.26/day (0.19)L
	 
	235,4 (6.95))
	Miazi et al., 2007 

	68
	Asia
	Bangladesh
	Comilla
	T.wet
	Local (L)
	Sahiwal(S)
	1/2S 1/2L
	4.9/day (0.95)L
	 
	234 (24)
	Miazi et al., 2007 

	69
	Asia
	Bangladesh
	Comilla
	T.wet
	Local (L)
	Holstein Friesian (HF) 
	HF
	6.0/day (1)L
	 
	270 (0)
	Miazi et al., 2007 
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	70
	Asia
	Bangladesh
	Comilla
	T.wet
	Local (L)
	Jersey(J)
	J
	5.71/day (0.87)L
	 
	274 (3.74)
	Miazi et al., 2007 

	71
	Asia
	Bangladesh
	Khulna
	T.wet
	Local (L)
	 
	L
	937 (183)
	 
	244.6 (10.1)
	Ashraf et al., 2000

	72
	Asia
	Bangladesh
	Khulna
	T.wet
	Local (L)
	Holstein Friesian (HF)
	1/2F 1/2L
	1633 (133)
	 
	271.4 (9.19)
	Ashraf et al., 2000

	73
	Asia
	Bangladesh
	Khulna
	T.wet
	Local (L)
	Sahiwal
	1/2S 1/2L
	1863 (141)
	 
	299.38 (9.74)
	Ashraf et al., 2000

	74
	Asia
	Bangladesh
	Dhaka
	T.wet
	Local (L)
	 
	Local 
	653 (16.3))
	 
	 
	Majid et al., 1996

	75
	Asia
	Bangladesh
	Dhaka
	T.wet
	Local (L)
	Holstein Friesian (HF)
	1/2HF 1/2L
	1,956 (130.5)
	 
	 
	Majid et al., 1996

	76
	Asia
	Bangladesh
	Dhaka
	T.wet
	Local (L)
	Jersey(J)
	1/2J 1/2L
	1,743 (138.74)
	 
	 
	Majid et al., 1996

	77
	Asia
	Bangladesh
	Dhaka
	T.wet
	Sahiwal(S)
	Holstein Friesian (HF)
	1/2S 1/2F
	1,900 (95.1)
	 
	 
	Majid et al., 1996

	78
	Asia
	Bangladesh
	Dhaka
	T.wet
	Sahiwal(S)
	 
	S
	1,056 (84.69)
	 
	 
	Majid et al., 1996

	79
	Asia
	Bangladesh
	Dhaka
	T.wet
	Local
	Holstein Friesian (HF)
	F2
	1,897 (235.4)
	 
	 
	Majid et al., 1996

	80
	Asia
	Bangladesh
	Dhaka
	T.wet
	Local
	Jersey(J)
	F2
	1,543 (105.93)
	 
	 
	Majid et al., 1996

	81
	Asia
	Bangladesh
	Barisal/Patuakahli
	T.wet
	Local
	 
	Local 
	845 (21.5)L
	 
	225.5 (6.1)
	Al-Amin and Nahar, 2007

	82
	Asia
	Bangladesh
	Barisal/Patuakahli
	T.wet
	Local 
	Holstein Friesian (HF) 
	1/2HF 1/2L
	1836.7 (18.2)L
	 
	339 (7.4)
	Al-Amin and Nahar, 2007

	83
	Asia
	Bangladesh
	Dhaka
	T.wet
	Local
	 
	L 
	700 (39.9)
	 
	275.2 (7.9)
	Rahman et al., 2007 

	84
	Asia
	Bangladesh
	Dhaka
	T.wet
	Local
	Holstein Friesian (HF)
	1/2F 1/2L
	1753.2 (90.31)
	 
	357.6 (4.9)
	Rahman et al., 2007 

	85
	Asia
	Bangladesh
	Dhaka
	T.wet
	Local 
	Jersey(J)
	1/2J
	1492.8 (48.3)
	 
	330.7 (7.3)
	Rahman et al., 2007 

	86
	Asia
	India 
	Dalhousie 
	 Highland
	 
	Holstein Friesian (A)* 
	3/4 HF 
	2324(107)
	 
	297 (8)
	Amble and Jain, 1967

	87
	Asia
	India 
	Dalhousie 
	 Highland
	 
	Holstein Friesian (A)* 
	7/8 HF
	2213(108)
	 
	303 (9)
	Amble and Jain, 1967

	88
	Asia
	India 
	Dalhousie 
	 Highland
	 
	Holstein Friesian (A)* 
	15/16HF
	2158 (131)
	 
	272 (14)
	Amble and Jain, 1967

	89
	Asia
	India 
	 Kasauli    
	 Highland
	 
	Holstein Friesian (A)* 
	1/2 HF
	2771 (365)
	 
	355 (33)
	Amble and Jain, 1967

	90
	Asia
	India 
	 Kasauli    
	 Highland
	 
	Holstein Friesian (A)* 
	3/4HF
	2601 (166)
	 
	335 (17)
	Amble and Jain, 1967

	91
	Asia
	India 
	 Kasauli    
	 Highland
	 
	Holstein Friesian (A)*
	7/8HF
	2582 (179)
	 
	324 (16)
	Amble and Jain, 1967

	92
	Asia
	India 
	 Kasauli    
	 Highland
	 
	Holstein Friesian (A)*
	15/16HF
	2199 (201)
	 
	287 (20)
	Amble and Jain, 1967
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	93
	Asia
	India 
	Jullundur  
	S. Arid
	 
	Holstein Friesian (A)*
	1/4HF
	1770 (295)
	 
	325 (21)
	Amble and Jain, 1967

	94
	Asia
	India 
	Jullundur  
	S. Arid
	 
	Holstein Friesian (A)* 
	3/8HF
	2448 (169)
	 
	300 (12)
	Amble and Jain, 1967

	95
	Asia
	India 
	Jullundur  
	S. Arid
	 
	Holstein Friesian (A)* 
	1/2HF
	2203 (272)
	 
	282 (22)
	Amble and Jain, 1967

	96
	Asia
	India 
	Jullundur  
	S. Arid
	 
	Holstein Friesian (A)* 
	5/8HF
	2762 (303)
	 
	295 (27)
	Amble and Jain, 1967

	97
	Asia
	India 
	Jullundur  
	S. Arid
	 
	Holstein Friesian (A)* 
	3/4HF
	2584 (153)
	 
	319 (12)
	Amble and Jain, 1967

	98
	Asia
	India 
	Jullundur  
	S. Arid
	 
	Holstein Friesian (A)* 
	7/8HF
	2200 (201)
	 
	275 (15)
	Amble and Jain, 1967

	99
	Asia
	India 
	Jullundur  
	S. Arid
	 
	Holstein Friesian (A)* 
	15/16HF
	2308 (197)
	 
	299 (15)
	Amble and Jain, 1967

	100
	Asia
	India 
	Ambala 
	T. Wet
	Sahiwal(S)
	 
	S
	1891 (89)
	 
	305 (7)
	Amble and Jain, 1967

	101
	Asia
	India 
	Ambala 
	T. Wet
	Sahiwal(S)
	Holstein Friesian (A)* 
	3/8HF
	1766 (174)
	 
	255 (16)
	Amble and Jain, 1967

	102
	Asia
	India 
	Ambala 
	T. Wet
	Sahiwal(S)
	Holstein Friesian (A)* 
	1/2HF
	2346 (124)
	 
	276 (11)
	Amble and Jain, 1967

	103
	Asia
	India 
	Ambala 
	T. Wet
	Sahiwal(S)
	Holstein Friesian (A)* 
	5/8HF
	2692 (174)
	 
	281 (17)
	Amble and Jain, 1967

	104
	Asia
	India 
	Ambala 
	T. Wet
	Sahiwal(S)
	Holstein Friesian (A)* 
	3/4HF
	2194 (76)
	 
	285 (7)
	Amble and Jain, 1967

	105
	Asia
	India 
	Ambala 
	T. Wet
	Sahiwal(S)
	Holstein Friesian (A)* 
	7/8HF
	2096 (82)
	 
	296 (7)
	Amble and Jain, 1967

	106
	Asia
	India 
	Ambala 
	T. Wet
	Sahiwal(S)
	Holstein Friesian (A)* 
	15/16HF
	2012 (127)
	 
	299 (12)
	Amble and Jain, 1967

	107
	Asia
	India 
	Ambala 
	T. Wet
	Sahiwal(S)
	Holstein Friesian (A)* 
	31/32HF
	1832 (192)
	 
	263 (18)
	Amble and Jain, 1967

	108
	Asia
	India 
	Meerut  
	T. Wet
	Sahiwal(S)
	 
	Sahiwal 
	1653 (139)
	 
	288 (8)
	Amble and Jain, 1967

	109
	Asia
	India 
	Meerut  
	T. Wet
	Sahiwal(S)
	Holstein Friesian (A)* 
	3/8HF
	2480 (373)
	 
	374 (23)
	Amble and Jain, 1967

	110
	Asia
	India 
	Meerut  
	T. Wet
	Sahiwal(S)
	Holstein Friesian (A)* 
	1/2HF
	2342 (373)
	 
	308 (23)
	Amble and Jain, 1967

	111
	Asia
	India 
	Meerut  
	T. Wet
	Sahiwal(S)
	Holstein Friesian (A)* 
	3/4HF
	2716 (249)
	 
	316 (18)
	Amble and Jain, 1967

	112
	Asia
	India 
	Meerut  
	T. Wet
	Sahiwal(S)
	Holstein Friesian (A)* 
	7/8HF
	2184 (334)
	 
	326 (24)
	Amble and Jain, 1967

	113
	Asia
	India 
	Lucknow 
	T. Wet
	 
	Holstein Friesian (A)* 
	1/2HF
	2484 (302)
	 
	332 (17)
	Amble and Jain, 1967


Table 1: Continued 

	No.
	Continent
	Country
	Location
	Climatic Z 
	Local breed
	Exotic breed
	Genetic grp
	Milk Yield
	An. Milk pd
	Lact L.
	Source

	114
	Asia
	India 
	Lucknow 
	T. Wet
	 
	Holstein Friesian (A)* 
	5/8HF
	2286 (166)
	 
	296 (12)
	Amble and Jain, 1967

	115
	Asia
	India 
	Lucknow 
	T. Wet
	 
	Holstein Friesian (A)* 
	3/4HF
	2157 (201)
	 
	306 (16)
	Amble and Jain, 1967

	116
	Asia
	India 
	Jubbulpore 
	T. Wet
	 
	Holstein Friesian (A)* 
	1/4HF
	1708 (309)
	 
	263 (19)
	Amble and Jain, 1967

	117
	Asia
	India 
	Jubbulpore 
	T. Wet
	 
	Holstein Friesian (A)* 
	3/8HF
	2212 (198)
	 
	294 (10)
	Amble and Jain, 1967

	118
	Asia
	India 
	Jubbulpore 
	T. Wet
	 
	Holstein Friesian (A)* 
	1/2HF
	2969 (176)
	 
	329 (13)
	Amble and Jain, 1967

	119
	Asia
	India 
	Jubbulpore 
	T. Wet
	 
	Holstein Friesian (A)* 
	5/8HF
	2282 (246)
	 
	298 (18)
	Amble and Jain, 1967

	120
	Asia
	India 
	Jubbulpore 
	T. Wet
	 
	Holstein Friesian (A)* 
	3/4HF
	2390 (134)
	 
	317 (9)
	Amble and Jain, 1967

	121
	Asia
	India 
	Jubbulpore 
	T. Wet
	 
	Holstein Friesian (A)* 
	7/8HF
	2249 (158)
	 
	294 (10)
	Amble and Jain, 1967

	122
	Asia
	India 
	Jubbulpore 
	T. Wet
	 
	Holstein Friesian (A)* 
	15/16HF
	2125 (206)
	 
	292 (14)
	Amble and Jain, 1967

	123
	Asia
	India 
	Kirkee 
	T.wet/dry
	 
	Holstein Friesian (A)*
	1/4HF
	1711 (314)
	 
	253 (20)
	Amble and Jain, 1967

	124
	Asia
	India 
	Kirkee 
	T.wet/dry
	 
	Holstein Friesian (A)*
	3/8HF
	1663 (186)
	 
	263 (12)
	Amble and Jain, 1967

	125
	Asia
	India 
	Kirkee 
	T.wet/dry
	 
	Holstein Friesian (A)*
	1/2HF
	2443 (202)
	 
	277 (12)
	Amble and Jain, 1967

	126
	Asia
	India 
	Kirkee 
	T.wet/dry
	 
	Holstein Friesian (A)* 
	5/8HF
	2054 (240)
	 
	291 (15)
	Amble and Jain, 1967

	127
	Asia
	India 
	Kirkee 
	T.wet/dry
	 
	Holstein Friesian (A)* 
	3/4HF
	2164 (108)
	 
	293 (7)
	Amble and Jain, 1967

	128
	Asia
	India 
	Kirkee 
	T.wet/dry
	 
	Holstein Friesian (A)* 
	7/8HF
	2220 (130)
	 
	278 (8)
	Amble and Jain, 1967

	129
	Asia
	India 
	Kirkee 
	T.wet/dry
	 
	Holstein Friesian (A)* 
	15/16HF
	1866 (240)
	 
	312 (15)
	Amble and Jain, 1967

	130
	Asia
	India 
	Secunderabad 
	T.wet/dry
	 
	Holstein Friesian (A)* 
	1/2HF
	2750 (184)
	 
	308 (9)
	Amble and Jain, 1967

	131
	Asia
	India 
	Secunderabad 
	T.wet/dry
	 
	Holstein Friesian (A)* 
	3/4HF
	2406 (133)
	 
	288 (8)
	Amble and Jain, 1967

	132
	Asia
	India 
	Secunderabad 
	T.wet/dry
	 
	Holstein Friesian (A)* 
	7/8HF
	2399 (265)
	 
	299 910)
	Amble and Jain, 1967

	133
	Asia
	India 
	Karnal    
	S. Arid
	Sahiwal(S)
	 
	Sahiwal 
	1704 (3.6)
	 
	285 (0.57)
	Taneja and Chawla, 1978

	134
	Asia
	India 
	Karnal    
	S. Arid
	Sahiwal(S)
	Brown Swiss(BS)
	1/4BS 3/4S
	3039 (304.3)
	 
	299 (27.3)
	Taneja and Chawla, 1978

	135
	Asia
	India 
	Karnal    
	S. Arid
	Sahiwal(S)
	Brown Swiss(BS)
	1/2BS 1/2S
	3160 (32)
	 
	331 (3.2)
	Taneja and Chawla, 1978

	136
	Asia
	India 
	Karnal    
	S. Arid
	Sahiwal(S)
	Brown Swiss(BS)
	F2
	2579 (74.08)
	 
	292 (7.12)
	Taneja and Chawla, 1978

	137
	Asia
	India 
	Karnal    
	S. Arid
	Sahiwal(S)
	Brown Swiss(BS)
	3/4 BS 1/4S
	2670 (78.5)
	 
	292 (7.6)
	Taneja and Chawla, 1978


Table 1: Continued 

	No.
	Continent
	Country
	Location
	Climatic Z 
	Local breed
	Exotic breed
	Genetic grp
	Milk Yield
	An. Milk pd
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	138
	Asia
	India 
	Karnal    
	S. Arid
	 
	Brown Swiss(BS)
	BS
	2355 (28.4)
	 
	401 (4.6)
	Taneja and Chawla, 1978

	139
	Asia
	India 
	Haringhata
	T. Wet
	Deshi (D)
	 
	D
	334 (102)
	 
	283(17)
	Bala and Nagarcenkar, 1981

	140
	Asia
	India 
	Haringhata
	T. Wet
	Hariana(H)
	 
	H
	791 (37)
	 
	311(18)
	Bala and Nagarcenkar, 1981

	141
	Asia
	India 
	Haringhata
	T. Wet
	Deshi (D)
	(HF) 
	1/2F  1/2D
	1321(68)
	 
	321(11)
	Bala and Nagarcenkar, 1981

	142
	Asia
	India 
	Haringhata
	T. Wet
	Deshi (D)
	Jersey(J)
	1/2J 1/2 D
	1269(57)
	 
	327(9)
	Bala and Nagarcenkar, 1981

	143
	Asia
	India 
	Haringhata
	T. Wet
	Hariana(H)
	Friesian
	1/2F  1/2H
	1926 (32)
	 
	341(5)
	Bala and Nagarcenkar, 1981

	144
	Asia
	India 
	Haringhata
	T. Wet
	Hariana(H)
	B. Swiss(BS)
	1/2BS 1/2H
	1717 (47)
	 
	333(8)
	Bala and Nagarcenkar, 1981

	145
	Asia
	India 
	Haringhata
	T. Wet
	Hariana(H)
	Jersey(J)
	1/2J 1/2H
	1610 (26)
	 
	326(4)
	Bala and Nagarcenkar, 1981

	146
	Asia
	India 
	Haringhata
	T. Wet
	Hariana(H)
	Friesian
	F/ H - F2
	1293 (74)
	 
	334 (12)
	Bala and Nagarcenkar, 1981

	147
	Asia
	India 
	Haringhata
	T. Wet
	Hariana(H)
	Jersey(J)
	J/H  - F2
	1139 (60)
	 
	322 (10)
	Bala and Nagarcenkar, 1981

	148
	Asia
	India 
	Haringhata
	T. Wet
	 
	Friesian
	Friesian 
	2403 (97)
	 
	372 (16)
	Bala and Nagarcenkar, 1981

	149
	Asia
	India 
	Haringhata
	T. Wet
	 
	Jersey(J)
	Jersey 
	2012 (95)
	 
	349 (16)
	Bala and Nagarcenkar, 1981

	150
	Asia
	India 
	Chalakudy 
	T.wet
	Local (L)
	 
	L
	573 (0.24)
	 
	 
	Katpatal, 1977

	151
	Asia
	India 
	Chalakudy 
	T.wet
	Local (L)
	Jersey(J)
	1/4J 3/4L
	1159(23.6)
	 
	 
	Katpatal, 1977

	152
	Asia
	India 
	Chalakudy 
	T.wet
	Local (L)
	Jersey(J)
	1/2J 1/2L
	1411 (1.4)
	 
	 
	Katpatal, 1977

	153
	Asia
	India 
	Chalakudy 
	T.wet
	Local (L)
	Jersey(J)
	3/4J 1/4L
	1426 (5.3)
	 
	 
	Katpatal, 1977

	154
	Asia
	India 
	Chalakudy 
	T.wet
	Local (L)
	Jersey(J)
	7/8J 1/8L
	1796 (84.9)
	 
	 
	Katpatal, 1977

	155
	Asia
	India 
	Chalakudy 
	T.wet
	Local (L)
	Jersey(J)
	F2
	1601 (40.3)
	 
	 
	Katpatal, 1977

	156
	Asia
	India 
	Vikas Nagar
	T.wet
	Local (L)
	 
	L
	492 (3.7)
	 
	 
	Katpatal, 1977

	157
	Asia
	India 
	Vikas Nagar
	T.wet
	Local (L)
	Jersey(J)
	1/2J 1/2L
	1151 (11.9)
	 
	 
	Katpatal, 1977

	158
	Asia
	India 
	Vikas Nagar
	T.wet
	Local (L)
	Jersey(J)
	3/4J 1/4L
	1102 (62.4)
	 
	 
	Katpatal, 1977

	159
	Asia
	India 
	Visakhapatnam
	T.wet
	Local (L)
	 
	L
	699(5.1)
	 
	 
	Katpatal, 1977

	160
	Asia
	India 
	Visakhapatnam
	T.wet
	Local (L)
	Jersey(J)
	1/4J 3/4L
	1216 (135)
	 
	 
	Katpatal, 1977

	161
	Asia
	India 
	Visakhapatnam
	T.wet
	Local (L)
	Jersey(J)
	1/2J 1/2L
	1774 (12.9)
	 
	 
	Katpatal, 1977

	162
	Asia
	India 
	Visakhapatnam
	T.wet
	Local (L)
	Jersey(J)
	3/4J 1/4L
	1999 (55.5) 
	 
	 
	Katpatal, 1977

	163
	Asia
	Pakistan 
	Bahadurnagar
	S.Arid
	Sahiwal(S)
	 
	Sahiwal 
	1474 (1)
	 
	 
	McDowell et al., 1996

	164
	Asia
	Pakistan 
	Bahadurnagar
	S.Arid
	Sahiwal(S)
	Holstein Friesian(HF) 
	1/4H 3/4S
	1651 (20.4)
	 
	 
	McDowell et al., 1996

	165
	Asia
	Pakistan 
	Bahadurnagar
	S.Arid
	Sahiwal(S)
	Holstein Friesian(HF) 
	1/2H 1/2S
	2787 (2.9)
	 
	 
	McDowell et al., 1996
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	166
	Asia
	Pakistan 
	Bahadurnagar
	S.Arid
	Sahiwal(S)
	Holstein Friesian(HF) 
	3/4H 1/4S
	2239 (13)
	 
	 
	McDowell et al., 1996

	167
	Asia
	Pakistan 
	Bahadurnagar
	S.Arid
	Sahiwal(S)
	Holstein Friesian(HF) 
	F2
	1820 (5.8)
	 
	 
	McDowell et al., 1996

	168
	Asia
	Sri Lanka
	Karagoda -Uyan.
	T. Wet
	Sinhala (Sn)
	 
	Sn
	570 (25)
	 
	224 (20)
	Buvanendran and Mahadevan, 1975

	169
	Asia
	Sri Lanka
	Karagoda -Uyan.
	T. Wet
	Sinhala (Sn)
	Holstein Friesian(HF) 
	1/2F 1/2S
	1573 (29)
	 
	327 (6)
	Buvanendran and Mahadevan, 1975

	170
	Asia
	Sri Lanka
	Karagoda -Uyan.
	T. Wet
	Sinhala (Sn)
	Holstein Friesian(HF) 
	F2
	987 (56)
	 
	302 (14)
	Buvanendran and Mahadevan, 1975

	171
	Asia
	Sri Lanka
	Karagoda -Uyan.
	T. Wet
	Sinhala (Sn)
	Jersey(J)
	1/2J 1/2S
	1215 (21)
	 
	313 (4)
	Buvanendran and Mahadevan, 1975

	172
	Asia
	Sri Lanka
	Karagoda -Uyan.
	T. Wet
	Sinhala (Sn)
	Jersey(J)
	F2
	809 (58)
	 
	272 (12)
	Buvanendran and Mahadevan, 1975

	173
	Asia
	Sri Lanka
	Undugoda
	T.wet
	Sindhi (Si)
	Jersey(J)
	1/2J 1/2Si
	1929
	 
	295
	Buvanendran and Mahadevan, 1975

	174
	Asia
	Sri Lanka
	Undugoda
	T. Wet
	Sindhi (Si)
	Jersey(J)
	F2
	1115 (22.7)
	 
	265 (5.4)
	Buvanendran and Mahadevan, 1975

	175
	Asia
	Sri Lanka
	Undugoda
	T. Wet
	Sindhi (Si)
	Jersey(J)
	5/8J 3/8Si
	884
	 
	265
	Buvanendran and Mahadevan, 1975

	176
	Asia
	Sri Lanka
	Undugoda
	T. Wet
	Sindhi (Si)
	Jersey(J)
	3/4J 1/4Si
	1700
	 
	317
	Buvanendran and Mahadevan, 1975

	177
	S.America
	Costa Rica
	Turrialba
	T.wet/dry
	Criollo(cr)
	 
	Criollo
	1202
	 
	207
	Alba and Kennedy, 1985

	178
	S.America
	Costa Rica
	Turrialba
	T.wet/dry
	Criollo
	Jersey(J)
	1/4J 3/4Cr
	1356
	 
	222
	Alba and Kennedy, 1985

	179
	S.America
	Costa Rica
	Turrialba
	T.wet/dry
	Criollo
	Jersey(J)
	1/2J 1/2Cr
	1859
	 
	286
	Alba and Kennedy, 1985

	180
	S.America
	Costa Rica
	Turrialba
	T.wet/dry
	Criollo
	Jersey(J)
	3/4J 1/4Cr
	1765
	 
	270
	Alba and Kennedy, 1985

	181
	S.America
	Costa Rica
	Turrialba
	T.wet/dry
	 
	Jersey(J)
	 
	1883
	 
	301
	Alba and Kennedy, 1985

	182
	S.America
	Brazil 
	Valenca
	T.Wet
	 
	Holstein Friesian(HF) 
	Holestein
	 
	 
	 
	Madalena, 1981 

	183
	S.America
	Brazil 
	Valenca
	T.Wet
	Gir (Gi)
	Holstein Friesian(HF) 
	1/2 HF 1/2Gi
	 
	 
	 
	Madalena, 1981

	184
	S.America
	Brazil 
	Valenca
	T.wet
	Gir (Gi)
	 
	3/4HF 1/4Gi
	 
	 
	 
	Madalena, 1981

	185
	S.America
	Brazil 
	Various
	 
	Guzera(Gu)
	 
	Guzera
	 
	1582 (47)
	 
	Madalena, 1981

	186
	S.America
	Brazil 
	Various
	 
	Guzera(Gu)
	Holstein Friesian(HF) 
	1/4HF 3/4Gu
	 
	1992 (44.3)
	 
	Madalena, 1981

	187
	S.America
	Brazil 
	Various
	 
	Guzera(Gu)
	Holstein Friesian(HF) 
	1/2H 1/2Gu
	 
	2527 (37)
	 
	Madalena, 1981
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	188
	S.America
	Brazil 
	Various
	 
	Guzera(Gu)
	Holstein Friesian(HF) 
	3/4HF 1/4Gu
	 
	2435 (21.6)
	 
	Madalena, 1981

	189
	S.America
	Brazil 
	Various
	 
	Guzera(Gu)
	Holstein Friesian(HF) 
	7/8HF 1/8Gu
	 
	2336 (74.4))
	 
	Madalena, 1981

	190
	S.America
	Brazil 
	Various
	 
	 
	Holstein Friesian(HF) 
	HF
	 
	2332 (137)
	 
	Madalena, 1981

	191
	S.America
	Brazil 
	Various
	T.wet
	Guzera
	Holstein Friesian(HF) 
	1/4HF H.Mgt
	1368 (129)**
	 
	197 (11)
	Madalena et al., 1990

	192
	S.America
	Brazil 
	Various
	T.wet
	Guzera
	Holstein Friesian(HF) 
	1/4HF L.Mgt
	1176 (108)**
	 
	255 (15)
	Madalena et al., 1990

	193
	S.America
	Brazil 
	Various
	T.wet
	Guzera
	Holstein Friesian(HF) 
	1/2HF H.Mgt
	2674 (144)**
	 
	281(13)
	Madalena et al.,1990

	194
	S.America
	Brazil 
	Various
	T.wet
	Guzera
	Holstein Friesian(HF) 
	1/2HF L.Mgt
	2569 (93)**
	 
	354 (13)
	Madalena et al., 1990

	195
	S.America
	Brazil 
	Various
	T.wet
	Guzera
	Holstein Friesian(HF) 
	5/8HF H.Mgt
	1520 (160)
	 
	209 (14)
	Madalena et al., 1990

	196
	S.America
	Brazil 
	Various
	T.wet
	Guzera
	Holstein Friesian(HF) 
	5/8HF L.Mgt
	1409 (120)
	 
	276 (17)
	Madalena et al., 1990

	197
	S.America
	Brazil 
	Various
	T.wet
	Guzera
	Holstein Friesian(HF) 
	3/4HF H.Mgt
	2975 (156)
	 
	309 (13)
	Madalena et al., 1990

	198
	S.America
	Brazil 
	Various
	T.wet
	Guzera
	Holstein Friesian(HF) 
	3/4HF L.Mgt
	2147 (107)
	 
	343 (15)
	Madalena et al., 1990

	199
	S.America
	Brazil 
	Various
	T.wet
	Guzera
	Holstein Friesian(HF) 
	7/8 HF H.Mgt
	2857 (133)
	 
	284 (11)
	Madalena et al., 1990

	200
	S.America
	Brazil 
	Various
	T.wet
	Guzera
	Holstein Friesian(HF) 
	7/8 HF L.Mgt
	1714 (118)
	 
	302 (17)
	Madalena et al., 1990

	201
	S.America
	Brazil 
	Various
	T.wet
	 
	Holstein Friesian(HF) 
	HF H.Mgt
	3275 (156)
	 
	308 (14)
	Madalena et al., 1990

	202
	S.America
	Brazil 
	Various
	T.wet
	 
	Holstein Friesian(HF) 
	HF L.Mgt
	1304 (121.2)
	 
	263 (11)
	Madalena et al., 1990


Supplementary Table 2:  A summary of the data assembled: Performance traits

	No.
	Continent
	Country
	Location
	Climatic Z 
	Local breed
	Exotic breed
	Genetic grp
	CI
	DP (days)
	Age FC
	Spc
	Source

	1
	Africa
	Cameroon
	Wakwa station
	T. Wet
	 
	Holstein Friesian(HF) 
	HF 
	439(39.6)
	130(1.3)
	 
	 
	Tawah et al., 1999

	2
	Africa
	Cameroon
	Wakwa station
	T. Wet
	Gudali (G)
	Holstein Friesian(HF) 
	1/2HF 1/2G
	384 (20.5)
	134(1.1)
	39 (1.43)
	 
	Tawah et al., 1999

	3
	Africa
	Cameroon
	Wakwa station
	T. Wet
	Gudali (G)
	Holstein Friesian(HF) 
	3/4HF 1/4G
	400(42.2)
	164(1.3)
	 
	 
	Tawah et al., 1999

	4
	Africa
	Cameroon
	Wakwa station
	T. Wet
	Gudali (G)
	Montebeliard(M)
	1/2 M 1/2 G
	387(24.8)
	176(1.2)
	39.9 (2.16)
	 
	Tawah et al., 1999

	5
	Africa
	Cameroon
	Wakwa station
	T. Wet
	Gudali (G)
	Montebeliard(M)
	3/4 M 1/4G
	367(46.9)
	108(1.4)
	 
	 
	Tawah et al., 1999

	6
	Africa
	Cameroon
	Wakwa station
	T. Wet
	Gudali (G)
	Montebeliard(M)
	F2
	373(25.8)
	196(1.1)
	45.5 (1.42)
	 
	Tawah et al., 1999

	7
	Africa
	Ethiopia
	Holeta station 
	Highland
	Boran (Br)
	 
	Boran 
	473 (7)
	 
	42.5 (0.5)
	1.71 (0.04)
	Demeke et al., 2004a /2004b

	8
	Africa
	Ethiopia
	Holeta station 
	Highland
	Boran (Br)
	Holstein Friesian(HF) 
	1/2HF 1/2Br
	417 (6) 
	 
	36.0 (0.4)
	1.49 (0.04)
	Demeke et al., 2004a /2004b

	9
	Africa
	Ethiopia
	Holeta station 
	Highland
	Boran (Br)
	Holstein Friesian(HF) 
	F2
	435 (10)
	 
	39.6 (0.6)
	1.60 (0.06)
	Demeke et al., 2004a /2004b

	10
	Africa
	Ethiopia
	Holeta station 
	Highland
	Boran (Br)
	Holstein Friesian(HF) 
	5/8HF 3/8Br
	426 (18)
	 
	38.5 (1)
	1.41 (0.11)
	Demeke et al., 2004a /2004b

	11
	Africa
	Ethiopia
	Holeta station 
	Highland
	Boran (Br)
	Holstein Friesian(HF) 
	3/4HF 1/4Br
	444 (13)
	 
	36.7 (0.7)
	1.70 (0.09)
	Demeke et al., 2004a /2004b

	12
	Africa
	Ethiopia
	Holeta station 
	Highland
	 
	Holstein Friesian(HF) 
	HF
	459 (4)
	 
	37.3 (0.3)
	1.73 (0.03)
	Demeke et al., 2004a /2004b

	13
	Africa
	Ethiopia
	Holeta station 
	Highland
	Boran (Br)
	Jersey(J)
	1/2J 1/2Br
	408 (6)
	 
	35.4 (0.5)
	1.31 (0.04)
	Demeke et al., 2004a /2004b

	14
	Africa
	Ethiopia
	Holeta station 
	Highland
	Boran (Br)
	Jersey(J)
	F2
	430 (10)
	 
	39.2 (0.6)
	1.44 (0.06)
	Demeke et al., 2004a /2004b

	15
	Africa
	Ethiopia
	Holeta station 
	Highland
	Boran (Br)
	Jersey(J)
	3/4J 1/4Br
	426 (11)
	 
	37.7 (0.7)
	1.46 (0.08)
	Demeke et al., 2004a /2004b

	16
	Africa
	Ethiopia
	Holeta station 
	Highland
	Boran (Br)
	HF / J
	1/4F:1/4J:1/2Br
	411 (14)
	 
	40.2 (0.8)
	1.42 (0.09)
	Demeke et al., 2004a /2004b

	17
	Africa
	Ethiopia* 
	Arsi region 
	Highland 
	Arsi (Ar)
	 
	Ar
	439 (202)*
	165(152)*
	34.4(62)*
	 
	Kiwuwa et al., 1983

	18
	Africa
	Ethiopia 
	Arsi region 
	Highland 
	Zebu (Z)
	 
	Z
	451 (94)*
	154(92)*
	 
	 
	Kiwuwa et al., 1983

	19
	Africa
	Ethiopia 
	Arsi region 
	Highland 
	Arsi (Ar)
	Jersey(J)
	1/2J 1/2 Ar
	403 (92)*
	76(91)*
	33.7(39)*
	 
	Kiwuwa et al., 1983

	20
	Africa
	Ethiopia 
	Arsi region 
	Highland 
	Arsi (Ar)
	Holstein Friesian(HF) 
	1/2F 1/2Ar
	427 (306)*
	81(305)*
	33.9 (154)*
	 
	Kiwuwa et al., 1983

	21
	Africa
	Ethiopia 
	Arsi region 
	Highland 
	Zebu (Z)
	Holstein Friesian(HF) 
	1/2F 1/2Z
	458(194)*
	83(185)*
	34.8 (60)*
	 
	Kiwuwa et al., 1983

	22
	Africa
	Ethiopia 
	Arsi region 
	Highland 
	Arsi (Ar)
	Holstein Friesian(HF) 
	3/4F 1/4Ar
	464 (64)
	70(64)*
	33.7(66)*
	 
	Kiwuwa et al., 1983

	23
	Africa
	Ethiopia* 
	Arsi region 
	Highland 
	Zebu (Z)
	Holstein Friesian(HF) 
	3/4F 1/4Z
	475 (44)*
	90 (41)*
	33.6(37)*
	 
	Kiwuwa et al., 1983


Abbreviations

(   ) = Standard error , (    )* = number of records observed in the study, Climatic Z= Climatic Zone, CI = calving Interval,  DP= Dry period , AgeFC= age at first calving, SPC= services per conception, Genetic grp= genetic group 1/4HF H.Mgt = 25% Exotic Inheritance on High management production system   1/4HF L.Mgt = 25% Exotic Inheritance on a low management system Highland = Highlands climatic zone,  T. Wet = Tropical Wet climatic zone,  T.wet /dry =  Tropical wet and dry Holstein Friesian(A)*= Study in which Ayrshire bulls used initially used but later replaced by Holstein Friesian bulls 

Notes:  CI is given in days except where M is indicated for months. Age FC is given in months except where D is indicated for days
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	No.
	Continent
	Country
	Location
	Climatic Z 
	Local breed
	Exotic breed
	Genetic grp
	CI
	DP
	Age FC
	Spc
	Source

	24
	Africa
	Ethiopia 
	Debre Zeit Centre
	Highland 
	Barca (B)
	 
	Barca
	401 (24)
	 
	 
	 
	Tadesse and Dessie, 2003

	25
	Africa
	Ethiopia 
	Debre Zeit Centre
	Highland 
	Barca
	Holstein Friesian(HF) 
	1/2F 1/2B
	400 (14)
	 
	 
	 
	Tadesse and Dessie, 2003

	26
	Africa
	Ethiopia 
	Debre Zeit Centre
	Highland 
	Boran (Br)
	Holstein Friesian(HF) 
	1/2Br 1/2F
	426 (19)
	 
	 
	 
	Tadesse and Dessie, 2003

	27
	Africa
	Ethiopia 
	Debre Zeit Centre
	Highland 
	Barca
	Holstein Friesian(HF) 
	1/4B 3/4F
	448 (16)
	 
	 
	 
	Tadesse and Dessie, 2003

	28
	Africa
	Ethiopia 
	Debre Zeit Centre
	Highland 
	Boran (Br)
	Holstein Friesian(HF) 
	1/4Br 3/4 F
	436 (15)
	 
	 
	 
	Tadesse and Dessie, 2003

	29
	Africa
	Ethiopia 
	Debre Zeit Centre
	Highland 
	Barca 
	Holstein Friesian(HF) 
	7/8 F 1/8 B
	498 (30)
	 
	 
	 
	Tadesse and Dessie, 2003

	30
	Africa
	Ethiopia 
	Debre Zeit Centre
	Highland 
	Boran (Br)
	Holstein Friesian(HF) 
	7/8Br 1/8 F
	464 (24)
	 
	 
	 
	Tadesse and Dessie, 2003

	31
	Africa
	Ethiopia 
	Debre Zeit Centre
	Highland 
	 
	Holstein Friesian(HF) 
	HF 
	458 (16)
	 
	 
	 
	Tadesse and Dessie, 2003

	32
	Africa
	Kenya
	Mariakani Centre 
	S. Arid
	Sahiwal(S)
	Ayrshire(A)
	75%S 25%A
	416(12)
	 
	1042D (15)
	 
	Thorpe et al., 1994

	33
	Africa
	Kenya
	Mariakani Centre 
	S. Arid
	Sahiwal(S)
	Ayrshire(A)
	1/2A 1/2S
	449 (13)
	 
	979D (19)
	 
	Thorpe et al., 1994

	34
	Africa
	Kenya
	Mariakani Centre 
	S. Arid
	Sahiwal(S)
	Holstein Friesian(HF) 
	1/2F 1/2S
	441 (17)
	 
	967D (24)
	 
	Thorpe et al., 1994

	35
	Africa
	Kenya
	Mariakani Centre 
	S. Arid
	Sahiwal(S)
	Ayrshire(A)
	75%A 25%S
	483 (12)
	 
	1005D (18)
	 
	Thorpe et al., 1994

	36
	Africa
	Kenya
	Kilifi Plantations
	S. Arid
	Sahiwal(S)
	Ayrshire(A)
	2/3S  1/3A
	390 (3.6)
	 
	1042D (8.)
	 
	Thorpe et al., 1994

	37
	Africa
	Kenya
	Kilifi Plantations
	S. Arid
	Sahiwal(S)
	Ayrshire(A)
	2/3A 1/3S
	398 (4.6)
	 
	1019D (6.5)
	 
	Thorpe et al., 1994

	38
	Africa
	Kenya
	Nanyuki
	 Highland
	Sahiwal(S)
	Ayrshire(A)
	3/4A 1/4S
	453(12.3)
	 
	1071D(10.4)
	 
	Trial and Gregory, 1981

	39
	Africa
	Kenya
	Nanyuki
	 Highland
	Sahiwal(S)
	Ayrshire(A)
	1/2A 1/2S
	445 (14.6)
	 
	1062D (15)
	 
	Trial and Gregory, 1981

	40
	Africa
	Kenya
	Nanyuki
	 Highland
	Sahiwal(S)
	Ayrshire(A)
	1/2S 1/2A
	386 (15.5)
	 
	1105D(18.9)
	 
	Trial and Gregory, 1981

	41
	Africa
	Kenya
	Nanyuki
	 Highland
	Sahiwal(S)
	Ayrshire(A)
	3/4 S 1/4 A
	396 (12.6)
	 
	1066D(12.3)
	 
	Trial and Gregory, 1981

	42
	Africa
	Kenya
	Nanyuki
	 Highland
	Sahiwal(S)
	 
	Sahiwal 
	450 (14.3)
	 
	1116D(15.2)
	 
	Trial and Gregory, 1981

	43
	Africa
	Kenya 
	Machakos
	S.Arid
	Sahiwal(S)
	 
	 
	 
	 
	36,2 (1.4)
	 
	Kimenye ,1978

	44
	Africa
	Kenya 
	Machakos
	S.Arid
	Sahiwal(S)
	Ayrshire(A)
	1/2S1/2A
	 
	 
	30,9 (1.8)
	 
	Kimenye ,1978

	45
	Africa
	Kenya 
	Machakos
	S.Arid
	Sahiwal(S)
	Ayrshire(A)
	1/2A 1/2S
	 
	 
	27,7 (2.6)
	 
	Kimenye ,1978

	46
	Africa
	Kenya 
	Machakos
	S.Arid
	 
	Ayrshire(A)
	Aryshire
	 
	 
	33,6 (1.3)
	 
	Kimenye ,1978
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	47
	Africa
	Kenya 
	Ngong
	Highland
	Sahiwal(S)
	 
	 
	 
	 
	38,3 (1.1)
	 
	Kimenye ,1978

	48
	Africa
	Kenya 
	Ngong
	Highland
	Sahiwal(S)
	Ayrshire(A)
	3/4S 1/4A
	 
	 
	32,8 (1.5)
	 
	Kimenye ,1978

	49
	Africa
	Kenya 
	Ngong
	Highland
	Sahiwal(S)
	Ayrshire(A)
	1/2S 1/2A
	 
	 
	32,6 (0.9)
	 
	Kimenye ,1978

	50
	Africa
	Kenya 
	Ngong
	Highland
	Sahiwal(S)
	Ayrshire(A)
	1/2A 1/2S
	 
	 
	28,6 (0.8)
	 
	Kimenye ,1978

	51
	Africa
	Kenya 
	Ngong
	Highland
	Sahiwal(S)
	Ayrshire(A)
	3/4A 1/4S
	 
	 
	35,6 (1.3)
	 
	Kimenye ,1978

	52
	Africa
	Kenya 
	Ngong
	Highland
	 
	Ayrshire(A)
	Aryshire
	 
	 
	31,9 (0,8)
	 
	Kimenye ,1978

	53
	Africa
	Nigeria*
	Shika 
	T.wet/dry
	White Fulani(WF)
	Holstein Friesian(HF) 
	1/2HF 1/2FU
	383 (234)
	 
	33.2 (73)
	 
	Buvanedran et al., 1981

	54
	Africa
	Nigeria
	Shika 
	T.wet/dry
	White Fulani(WF)
	Holstein Friesian(HF) 
	3/4HF  1/4 Fu
	390 (108)
	 
	32.5 (52)
	 
	Buvanedran et al., 1981

	55
	Africa
	Nigeria*
	Shika 
	T.wet/dry
	White Fulani(WF)
	Holstein Friesian(HF) 
	7/8 HF 1/8 FU
	393 (22)
	 
	31.2 (13)
	 
	Buvanedran et al., 1981

	56
	Africa
	Nigeria*
	Vom
	T.wet/dry
	White Fulani(WF)
	 
	W. Fulani
	367(64)*
	 
	45.4 (64)*
	 
	Sohael, 1984

	57
	Africa
	Nigeria
	Vom
	T.wet/dry
	White Fulani(WF)
	Holstein Friesian(HF) 
	1/2HF 1/2WF
	358 (71)*
	 
	30.9 (71)*
	 
	Sohael, 1984

	58
	Africa
	Nigeria
	Vom
	T.wet/dry
	 
	Holstein Friesian(HF) 
	HF
	368 (44)*
	 
	28.7(44)
	 
	Sohael, 1984

	59
	Africa
	Nigeria*
	Vom
	T.wet/dry
	 
	Holstein Friesian(HF) 
	HF
	387(50)*
	 
	29.6 (50)*
	 
	Sohael, 1984

	60
	Asia
	Bangladesh
	Comilla
	T.wet
	Local (L)
	 
	 
	15,4M (0.75)
	 
	37,6 (1.3)
	1,32 (0.13)
	Miazi et al., 2007 

	61
	Asia
	Bangladesh
	Comilla
	T.wet
	Local (L)
	Sahiwal(S)
	1/2S 1/2L
	15,3M (3)
	 
	28 (0)
	1,5 (0.5)
	Miazi et al., 2007 

	62
	Asia
	Bangladesh
	Comilla
	T.wet
	Local (L)
	Holstein Friesian(HF) 
	HF
	14,2M (0.49)
	 
	32,6 (2.32)
	1,6 (0.24)
	Miazi et al., 2007 

	63
	Asia
	Bangladesh
	Comilla
	T.wet
	Local (L)
	Jersey(J)
	J
	14,08 M (0.62)
	 
	31,08 (1.75)
	1,25 (0.13)
	Miazi et al., 2007 

	64
	Asia
	Bangladesh
	Khulna
	T.wet
	Local (L)
	 
	L
	 
	 
	 
	1,6 (0.18)
	Ashraf et al., 2000

	65
	Asia
	Bangladesh
	Khulna
	T.wet
	Local (L)
	Holstein Friesian(HF) 
	1/2F 1/2L
	 
	 
	 
	1,1(0.17)
	Ashraf et al., 2000

	66
	Asia
	Bangladesh
	Khulna
	T.wet
	Local (L)
	Sahiwal
	1/2S 1/2L
	 
	 
	 
	1,08 (0.18)
	Ashraf et al., 2000

	67
	Asia
	Bangladesh
	Barisal/Patuakahli
	T.wet
	Local
	 
	Local 
	415. (5)
	 
	1465D (59)
	1.8 (0.14)
	Al-Amin and Nahar, 2007

	68
	Asia
	Bangladesh
	Barisal/Patuakahli
	T.wet
	Local 
	Holstein Friesian(HF) 
	1/2HF 1/2L
	452(6.6)
	 
	1029D(49)
	1.5 (0.1)
	Al-Amin and Nahar, 2007

	69
	Asia
	Bangladesh
	Dhaka
	T.wet
	Local
	 
	L 
	447.9 (14.5)
	 
	 
	 
	Rahman et al., 2007 

	70
	Asia
	Bangladesh
	Dhaka
	T.wet
	Local
	Holstein Friesian(HF) 
	1/2F 1/2L
	468.7 (7.3)
	 
	 
	 
	Rahman et al., 2007 
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	71
	Asia
	Bangladesh
	Dhaka
	T.wet
	Local 
	Jersey(J)
	1/2J
	451.4 (9.5)
	 
	 
	 
	Rahman et al., 2007 

	72
	Asia
	India 
	Dalhousie 
	 Highland
	 
	Holstein Friesian(A)* 
	3/4 HF 
	389 (16)
	 
	35.2 (0.6)
	 
	Amble and Jain, 1967

	73
	Asia
	India 
	Dalhousie 
	 Highland
	 
	Holstein Friesian(A)* 
	7/8 HF
	425 (21)
	 
	36.4 (0.7)
	 
	Amble and Jain, 1967

	74
	Asia
	India 
	Dalhousie 
	 Highland
	 
	Holstein Friesian(A)*
	15/16HF
	382 (31)
	 
	36 (1.1)
	 
	Amble and Jain, 1967

	75
	Asia
	India 
	 Kasauli    
	 Highland
	 
	Holstein Friesian(A)*
	1/2 HF
	492 (45)
	 
	37 (6)
	 
	Amble and Jain, 1967

	76
	Asia
	India 
	 Kasauli    
	 Highland
	 
	Holstein Friesian(A)* 
	3/4HF
	461 (24)
	 
	36.8 (1)
	 
	Amble and Jain, 1967

	77
	Asia
	India 
	 Kasauli    
	 Highland
	 
	Holstein Friesian(A)* 
	7/8HF
	434 (24)
	 
	36.6 (0.9)
	 
	Amble and Jain, 1967

	78
	Asia
	India 
	 Kasauli    
	 Highland
	 
	Holstein Friesian(A)* 
	15/16HF
	387 (32)
	 
	36.6 (1.2)
	 
	Amble and Jain, 1967

	79
	Asia
	India 
	Jullundur  
	S. Arid
	 
	Holstein Friesian(A)* 
	1/4HF
	466 (60)
	 
	35.0 (1.5)
	 
	Amble and Jain, 1967

	80
	Asia
	India 
	Jullundur  
	S. Arid
	 
	Holstein Friesian(A)* 
	3/8HF
	442 (26)
	 
	35.7 (0.8)
	 
	Amble and Jain, 1967

	81
	Asia
	India 
	Jullundur  
	S. Arid
	 
	Holstein Friesian(A)* 
	1/2HF
	442 (46)
	 
	32.7 (1.5)
	 
	Amble and Jain, 1967

	82
	Asia
	India 
	Jullundur  
	S. Arid
	 
	Holstein Friesian(A)* 
	5/8HF
	377 (54)
	 
	35.3 (1.7)
	 
	Amble and Jain, 1967

	83
	Asia
	India 
	Jullundur  
	S. Arid
	 
	Holstein Friesian(A)* 
	3/4HF
	458 (27)
	 
	35.4 (0.8)
	 
	Amble and Jain, 1967

	84
	Asia
	India 
	Jullundur  
	S. Arid
	 
	Holstein Friesian(A)* 
	7/8HF
	478 (35)
	 
	34.8 (1.0)
	 
	Amble and Jain, 1967

	85
	Asia
	India 
	Jullundur  
	S. Arid
	 
	Holstein Friesian(A)* 
	15/16HF
	466 (35)
	 
	36.1 (1.0)
	 
	Amble and Jain, 1967

	86
	Asia
	India 
	Ambala 
	T. Wet
	Sahiwal(S)
	 
	S
	392 (17)
	 
	37.4 (0.6)
	 
	Amble and Jain, 1967

	87
	Asia
	India 
	Ambala 
	T. Wet
	Sahiwal(S)
	Holstein Friesian(A)* 
	3/8HF
	369 (35)
	 
	37 (1.4)
	 
	Amble and Jain, 1967

	88
	Asia
	India 
	Ambala 
	T. Wet
	Sahiwal(S)
	Holstein Friesian(A)* 
	1/2HF
	407 (24)
	 
	37.4 (1.)
	 
	Amble and Jain, 1967

	89
	Asia
	India 
	Ambala 
	T. Wet
	Sahiwal(S)
	Holstein Friesian(A)* 
	5/8HF
	414 (37)
	 
	35.9 (1.4)
	 
	Amble and Jain, 1967

	90
	Asia
	India 
	Ambala 
	T. Wet
	Sahiwal(S)
	Holstein Friesian(A)* 
	3/4HF
	442 (14)
	 
	36.3 (0.6)
	 
	Amble and Jain, 1967

	91
	Asia
	India 
	Ambala 
	T. Wet
	Sahiwal(S)
	Holstein Friesian(A)* 
	7/8HF
	472 (16)
	 
	36.8(0.6)
	 
	Amble and Jain, 1967

	92
	Asia
	India 
	Ambala 
	T. Wet
	Sahiwal(S)
	Holstein Friesian(A)* 
	15/16HF
	438 (29)
	 
	37.9 (1)
	 
	Amble and Jain, 1967

	93
	Asia
	India 
	Ambala 
	T. Wet
	Sahiwal(S)
	Holstein Friesian(A)* 
	31/32HF
	463 (48)
	 
	36.8 (1.5)
	 
	Amble and Jain, 1967

	94
	Asia
	India 
	Meerut  
	T. Wet
	Sahiwal(S)
	 
	Sahiwal 
	450 (19)
	 
	39.2 (0.8)
	 
	Amble and Jain, 1967
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	95
	Asia
	India 
	Meerut  
	T. Wet
	Sahiwal(S)
	Holstein Friesian(A)* 
	3/8HF
	484 (52)
	 
	44.6 (2.2)
	 
	Amble and Jain, 1967

	96
	Asia
	India 
	Meerut  
	T. Wet
	Sahiwal(S)
	Holstein Friesian(A)* 
	1/2HF
	423 (57)
	 
	40 (2.2)
	 
	Amble and Jain, 1967

	97
	Asia
	India 
	Meerut  
	T. Wet
	Sahiwal(S)
	Holstein Friesian(A)* 
	3/4HF
	569 (40)
	 
	38.5 (1.4)
	 
	Amble and Jain, 1967

	98
	Asia
	India 
	Meerut  
	T. Wet
	Sahiwal(S)
	Holstein Friesian(A)* 
	7/8HF
	439 (46)
	 
	34.8 (1.8)
	 
	Amble and Jain, 1967

	99
	Asia
	India 
	Lucknow 
	T. Wet
	 
	Holstein Friesian(A)* 
	1/2HF
	399 (31)
	 
	38.3 (1.6)
	 
	Amble and Jain, 1967

	100
	Asia
	India 
	Lucknow 
	T. Wet
	 
	Holstein Friesian(A)* 
	5/8HF
	490 (20)
	 
	36.1 (1.1)
	 
	Amble and Jain, 1967

	101
	Asia
	India 
	Lucknow 
	T. Wet
	 
	Holstein Friesian(A)* 
	3/4HF
	500 (28)
	 
	38.2 (1.5)
	 
	Amble and Jain, 1967

	102
	Asia
	India 
	Jubbulpore 
	T. Wet
	 
	Holstein Friesian(A)* 
	1/4HF
	380 (41)
	 
	38.4 (1.6)
	 
	Amble and Jain, 1967

	103
	Asia
	India 
	Jubbulpore 
	T. Wet
	 
	Holstein Friesian(A)* 
	3/8HF
	426 (23)
	 
	38 (0.9)
	 
	Amble and Jain, 1967

	104
	Asia
	India 
	Jubbulpore 
	T. Wet
	 
	Holstein Friesian(A)* 
	1/2HF
	431 (22)
	 
	37 (1.1)
	 
	Amble and Jain, 1967

	105
	Asia
	India 
	Jubbulpore 
	T. Wet
	 
	Holstein Friesian(A)* 
	5/8HF
	410 (36)
	 
	39.1 (1.5)
	 
	Amble and Jain, 1967

	106
	Asia
	India 
	Jubbulpore 
	T. Wet
	 
	Holstein Friesian(A)* 
	3/4HF
	463 (17)
	 
	37.3 (0.7)
	 
	Amble and Jain, 1967

	107
	Asia
	India 
	Jubbulpore 
	T. Wet
	 
	Holstein Friesian(A)* 
	7/8HF
	444 (21)
	 
	39.1 (0.9)
	 
	Amble and Jain, 1967

	108
	Asia
	India 
	Jubbulpore 
	T. Wet
	 
	Holstein Friesian(A)* 
	15/16HF
	446 (27)
	 
	36.7 (1.1)
	 
	Amble and Jain, 1967

	109
	Asia
	India 
	Kirkee 
	T.wet/dry
	 
	Holstein Friesian(A)* 
	1/4HF
	406 (57)
	 
	39.2 (2.0)
	 
	Amble and Jain, 1967

	110
	Asia
	India 
	Kirkee 
	T.wet/dry
	 
	Holstein Friesian(A)* 
	3/8HF
	503 (36)
	 
	37.2 (1.2)
	 
	Amble and Jain, 1967

	111
	Asia
	India 
	Kirkee 
	T.wet/dry
	 
	Holstein Friesian(A)* 
	1/2HF
	449 (37)
	 
	32.9 (1.4)
	 
	Amble and Jain, 1967

	112
	Asia
	India 
	Kirkee 
	T.wet/dry
	 
	Holstein Friesian(A)* 
	5/8HF
	472 (44)
	 
	32.9 (1.6)
	 
	Amble and Jain, 1967

	113
	Asia
	India 
	Kirkee 
	T.wet/dry
	 
	Holstein Friesian(A)* 
	3/4HF
	516 (20)
	 
	34.2 (0.7)
	 
	Amble and Jain, 1967

	114
	Asia
	India 
	Kirkee 
	T.wet/dry
	 
	Holstein Friesian(A)* 
	7/8HF
	490 (25)
	 
	34.2 (0.8)
	 
	Amble and Jain, 1967

	115
	Asia
	India 
	Kirkee 
	T.wet/dry
	 
	Holstein Friesian(A)* 
	15/16HF
	532 (50)
	 
	38.7 (1.5)
	 
	Amble and Jain, 1967

	116
	Asia
	India 
	Secunderabad 
	T.wet/dry
	 
	Holstein Friesian(A)* 
	1/2HF
	411 (29)
	 
	34.2 (1.2)
	 
	Amble and Jain, 1967

	117
	Asia
	India 
	Secunderabad 
	T.wet/dry
	 
	Holstein Friesian(A)* 
	3/4HF
	415 (25)
	 
	34.6(1)
	 
	Amble and Jain, 1967

	118
	Asia
	India 
	Secunderabad 
	T.wet/dry
	 
	Holstein Friesian(A)* 
	7/8HF
	510 (38)
	 
	35.1 (1.3)
	 
	Amble and Jain, 1967
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	119
	Asia
	India 
	Karnal    
	S. Arid
	Sahiwal(S)
	 
	Sahiwal 
	458 (1.2)
	 
	1211D (2.5)
	 
	Taneja and Chawla, 1978

	120
	Asia
	India 
	Karnal    
	S. Arid
	Sahiwal(S)
	Brown Swiss(BS)
	1/4BS 3/4S
	409 (45.4)
	 
	930D (30)
	 
	Taneja and Chawla, 1978

	121
	Asia
	India 
	Karnal    
	S. Arid
	Sahiwal(S)
	Brown Swiss(BS)
	1/2BS 1/2S
	408 (4.24)
	 
	908D (7.2)
	 
	Taneja and Chawla, 1978

	122
	Asia
	India 
	Karnal    
	S. Arid
	Sahiwal(S)
	Brown Swiss(BS)
	F2
	413 (12.2)
	 
	1020D (20.4)
	 
	Taneja and Chawla, 1978

	123
	Asia
	India 
	Karnal    
	S. Arid
	Sahiwal(S)
	Brown Swiss(BS)
	3/4 BS 1/4S
	404 (12.8)
	 
	930D (20.1)
	 
	Taneja and Chawla, 1978

	124
	Asia
	India 
	Karnal    
	S. Arid
	 
	Brown Swiss(BS)
	BS
	461 (81)
	 
	1077D (13)
	 
	Taneja and Chawla, 1978

	125
	Asia
	India 
	Haringhata
	T. Wet
	Deshi (D)
	 
	D
	535 (30)
	 
	47.9(1.9)
	 
	Bala and Nagarcenkar, 1981

	126
	Asia
	India 
	Haringhata
	T. Wet
	Hariana(H)
	 
	H
	570 (12)
	 
	51.6 (0.7)
	 
	Bala and Nagarcenkar, 1981

	127
	Asia
	India 
	Haringhata
	T. Wet
	Deshi (D)
	(HF) 
	1/2F  1/2D
	431 (25)
	 
	36.8(1.3)
	 
	Bala and Nagarcenkar, 1981

	128
	Asia
	India 
	Haringhata
	T. Wet
	Deshi (D)
	Jersey(J)
	1/2J 1/2 D
	433 (18)
	 
	35.6 (1.1)
	 
	Bala and Nagarcenkar, 1981

	129
	Asia
	India 
	Haringhata
	T. Wet
	Hariana(H)
	Friesian
	1/2F  1/2H
	465 (10)
	 
	34 (0.6)
	 
	Bala and Nagarcenkar, 1981

	130
	Asia
	India 
	Haringhata
	T. Wet
	Hariana(H)
	B. Swiss(BS)
	1/2BS 1/2H
	449 (16)
	 
	36(0.9)
	 
	Bala and Nagarcenkar, 1981

	131
	Asia
	India 
	Haringhata
	T. Wet
	Hariana(H)
	Jersey(J)
	1/2J 1/2H
	443 (8)
	 
	32.7 (0.5)
	 
	Bala and Nagarcenkar, 1981

	132
	Asia
	India 
	Haringhata
	T. Wet
	Hariana(H)
	Friesian
	F/ H - F2
	592 (33)
	 
	42.2 (1.4)
	 
	Bala and Nagarcenkar, 1981

	133
	Asia
	India 
	Haringhata
	T. Wet
	Hariana(H)
	Jersey(J)
	J/H  - F2
	491 (23)
	 
	41.7 (1.1)
	 
	Bala and Nagarcenkar, 1981

	134
	Asia
	India 
	Haringhata
	T. Wet
	 
	Friesian
	Friesian 
	480 (36)
	 
	30.2 (1.8)
	 
	Bala and Nagarcenkar, 1981

	135
	Asia
	India 
	Haringhata
	T. Wet
	 
	Jersey(J)
	Jersey 
	349 (16)
	 
	24.5 (1.)
	 
	Bala and Nagarcenkar, 1981

	136
	Asia
	Pakistan 
	Bahadurnagar
	S.Arid
	Sahiwal(S)
	 
	Sahiwal 
	466 (0.3)
	288 (0.19)
	43,9 (0.03)
	1.7
	McDowell et al., 1996

	137
	Asia
	Pakistan 
	Bahadurnagar
	S.Arid
	Sahiwal(S)
	Holstein Friesian(HF) 
	1/4H 3/4S
	456 (5.6)
	241 (2.9)
	34,7 (0.4)
	4,5 (0.05)
	McDowell et al., 1996

	138
	Asia
	Pakistan 
	Bahadurnagar
	S.Arid
	Sahiwal(S)
	Holstein Friesian(HF) 
	1/2H 1/2S
	427 (0.44)
	199 (0.2)
	32,3 (0.3)
	2,6 (0)
	McDowell et al., 1996

	139
	Asia
	Pakistan 
	Bahadurnagar
	S.Arid
	Sahiwal(S)
	Holstein Friesian(HF) 
	3/4H 1/4S
	461(2.6)
	185 (1.07)
	30,5 (0.17)
	3,4 (0.1)
	McDowell et al., 1996

	140
	Asia
	Pakistan 
	Bahadurnagar
	S.Arid
	Sahiwal(S)
	Holstein Friesian(HF) 
	F2
	473 (1.5)
	222 (0.7)
	34,8 (0.1)
	1,9 (0.006)
	McDowell et al., 1996

	141
	Asia
	Sri Lanka
	Karagoda -Uyan.
	T. Wet
	Sinhala (Sn)
	 
	Sn
	391 (5)
	 
	44.8 (0.5)
	 
	Buvanendran and Mahadevan, 1975

	142
	Asia
	Sri Lanka
	Karagoda -Uyan.
	T. Wet
	Sinhala (Sn)
	Holstein Friesian(HF) 
	1/2F 1/2S
	393 (7)
	 
	36.9 (0.6)
	 
	Buvanendran and Mahadevan, 1975


 Table 2: Continued 

	No
	Continent
	Country
	Location
	Climatic Z
	Local breed
	Exotic breed
	Genetic grp
	CI
	DP
	Age FC
	Spc
	Source

	143
	Asia
	Sri Lanka
	Karagoda -Uyan.
	T. Wet
	Sinhala (Sn)
	Holstein Friesian(HF) 
	F2
	448 (24)
	 
	38.5 (1.6)
	 
	Buvanendran and Mahadevan, 1975

	144
	Asia
	Sri Lanka
	Karagoda -Uyan.
	T. Wet
	Sinhala (Sn)
	Jersey(J)
	1/2J 1/2S
	370 (5)
	 
	38.5 (1.6)
	 
	Buvanendran and Mahadevan, 1975

	145
	Asia
	Sri Lanka
	Karagoda -Uyan.
	T. Wet
	Sinhala (Sn)
	Jersey(J)
	F2
	412 (16)
	 
	38.3 (1.5)
	 
	Buvanendran and Mahadevan, 1975

	146
	Asia
	Sri Lanka
	Undugoda
	T.wet
	Sindhi (Si)
	Jersey(J)
	1/2J 1/2Si
	368
	 
	33.7
	 
	Buvanendran and Mahadevan, 1975

	147
	Asia
	Sri Lanka
	Undugoda
	T. Wet
	Sindhi (Si)
	Jersey(J)
	F2
	430 (8.7)
	 
	33.0 (0.6)
	 
	Buvanendran and Mahadevan, 1975

	148
	Asia
	Sri Lanka
	Undugoda
	T. Wet
	Sindhi (Si)
	Jersey(J)
	5/8J 3/8Si
	373
	 
	36.3
	 
	Buvanendran and Mahadevan, 1975

	149
	Asia
	Sri Lanka
	Undugoda
	T. Wet
	Sindhi (Si)
	Jersey(J)
	3/4J 1/4Si
	434
	 
	39.6
	 
	Buvanendran and Mahadevan, 1975

	150
	S.America
	Brazil 
	Valenca
	T.Wet
	 
	Holstein Friesian(HF) 
	Holestein
	515 (22)
	 
	1368D (38)
	 
	Madalena, 1981 

	151
	S.America
	Brazil 
	Valenca
	T.Wet
	Gir (Gi)
	Holstein Friesian(HF) 
	1/2 HF 1/2Gi
	478 (143)
	 
	1202D (33)
	 
	Madalena, 1981

	152
	S.America
	Brazil 
	Valenca
	T.wet
	Gir (Gi)
	 
	3/4HF 1/4Gi
	519 (24)
	 
	1303D (36)
	 
	Madalena, 1981

	153
	S.America
	Brazil 
	Various
	T.wet
	Guzera
	Holstein Friesian(HF) 
	1/4HF H.Mgt
	388 (12)
	 
	 
	 
	Madalena et al., 1990

	154
	S.America
	Brazil 
	Various
	T.wet
	Guzera
	Holstein Friesian(HF) 
	1/4HF L.Mgt
	489 (20)
	 
	 
	 
	Madalena et al., 1990

	155
	S.America
	Brazil 
	Various
	T.wet
	Guzera
	Holstein Friesian(HF) 
	1/2HF H.Mgt
	401 (12)
	 
	 
	 
	Madalena et al., 1990

	156
	S.America
	Brazil 
	Various
	T.wet
	Guzera
	Holstein Friesian(HF) 
	1/2HF L.Mgt
	473 (16)
	 
	 
	 
	Madalena et al., 1990

	157
	S.America
	Brazil 
	Various
	T.wet
	Guzera
	Holstein Friesian(HF) 
	5/8HF H.Mgt
	363 (15)
	 
	 
	 
	Madalena et al., 1990

	158
	S.America
	Brazil 
	Various
	T.wet
	Guzera
	Holstein Friesian(HF) 
	5/8HF L.Mgt
	565 (24)
	 
	 
	 
	Madalena et al., 1990

	159
	S.America
	Brazil 
	Various
	T.wet
	Guzera
	Holstein Friesian(HF) 
	3/4HF H.Mgt
	396 (14)
	 
	 
	 
	Madalena et al., 1990

	160
	S.America
	Brazil 
	Various
	T.wet
	Guzera
	Holstein Friesian(HF) 
	3/4HF L.Mgt
	525 (20)
	 
	 
	 
	Madalena et al., 1990

	161
	S.America
	Brazil 
	Various
	T.wet
	Guzera
	Holstein Friesian(HF) 
	7/8 HF H.Mgt
	402 (12)
	 
	 
	 
	Madalena et al., 1990

	162
	S.America
	Brazil 
	Various
	T.wet
	Guzera
	Holstein Friesian(HF) 
	7/8 HF L.Mgt
	546 (23)
	 
	 
	 
	Madalena et al., 1990

	163
	S.America
	Brazil 
	Various
	T.wet
	 
	Holstein Friesian(HF) 
	HF H.Mgt
	422 (13)
	 
	 
	 
	Madalena et al., 1990

	164
	S.America
	Brazil 
	Various
	T.wet
	 
	Holstein Friesian(HF) 
	HF L.Mgt
	559 (25)
	 
	 
	 
	Madalena et al., 1990


	Supplementary Table 3:  A summary of data assembled for the review . Life time milk yields (LTMY) and lactations completed 

	

	
	
	
	
	
	
	
	
	
	
	

	 
	Continent
	Country 
	Locatation 
	Climatic Z
	Local breed
	Exotic Breed
	Genetic grp
	LTMY
	Lactations 
	Source 

	1
	Asia
	India 
	 
	 
	Sahiwal(S)
	 
	Sahiwal
	7710
	4.3
	Matharu and Gill , 1981

	2
	Asia
	India 
	 
	 
	Sahiwal(S)
	Holstein Friesian(HF) 
	1/2HF 1/2S
	13375
	5.2
	Matharu and Gill , 1981

	3
	Asia
	India 
	 
	 
	Sahiwal(S)
	Holstein Friesian(HF) 
	62,5HF 37.5S
	14390
	5.3
	Matharu and Gill , 1981

	4
	Asia
	India 
	 
	 
	Sahiwal(S)
	Holstein Friesian(HF) 
	3/4HF 1/4S
	12120
	4.8
	Matharu and Gill , 1981

	5
	Asia
	India 
	Visakhapatnam
	T.wet 
	Ongole (O) 
	 
	O
	4567
	4.2
	Singh, 2005

	6
	Asia
	India 
	Visakhapatnam
	T.wet 
	Ongole (O) 
	Jersey(J)
	1/2J 1/2O
	6372
	 
	Singh, 2005

	7
	Asia
	India 
	Bikaner 
	Semi Arid
	Rathi (R)
	 
	R
	5707
	4
	Singh, 2005

	8
	Asia
	India 
	Bikaner 
	Semi Arid
	Rathi (R)
	Red Dane (RD)
	1/2RD 1/2R
	12108
	5.04
	Singh, 2005

	9
	Asia
	Bangladesh
	Dhaka
	T.wet 
	Local(L)
	 
	L
	3934 (402.2)
	 
	Majid et al., 1996

	10
	Asia
	Bangladesh
	Dhaka
	T.wet 
	Local(L)
	Holstein Friesian(HF) 
	1/2F 1/2L
	7147 (2,268.8)
	 
	Majid et al., 1996

	11
	Asia
	Bangladesh
	Dhaka
	T.wet 
	Local(L)
	Jersey(J)
	1/2J 1/2L
	10,355 (2,509.2)
	 
	Majid et al., 1996

	12
	Asia
	Bangladesh
	Dhaka
	T.wet 
	Local(L)
	Holstein Friesian(HF) 
	F2 -1/2L 1/2HF
	8969 (897.08)
	 
	Majid et al., 1996

	13
	Asia
	Bangladesh
	Dhaka
	T.wet 
	Local(L)
	Holstein Friesian(HF) 
	F2 -1/4L 3/4HF
	11,756 (112)
	 
	Majid et al., 1996

	14
	Asia
	Bangladesh
	Dhaka
	T.wet 
	Sahiwal(S)
	 
	S
	5,891 (808.06)
	 
	Majid et al., 1996

	15
	Asia
	Bangladesh
	Dhaka
	T.wet 
	Sahiwal(S)
	Holstein Friesian(HF) 
	1/2HF 1/2S
	8789 (2145.9)
	 
	Majid et al., 1996

	16
	Asia
	Bangladesh
	Dhaka
	T.wet 
	Friesian
	 
	HF
	11,134 (2916)
	 
	Majid et al., 1996

	17
	Africa 
	Kenya
	Kilifi
	Semi Arid
	Sahiwal(S)
	Ayrshire(A)
	2/3A 1/3S r*
	9376 (394)
	3.38 (0.11)
	Thorpe et al., 1994

	18
	Africa 
	Kenya
	Kilifi
	Semi Arid
	Sahiwal(S)
	Ayrshire(A)
	2/3S 1/3A r*
	6331 (468)
	2.53 (0.35
	Thorpe et al., 1994

	19
	Africa 
	Ethiopia
	Cheffa
	Highland
	Boran (Br)
	Holstein Friesian(HF) 
	1/2HF 1/2Br
	14,342 (127)
	5.02 (0.04)
	Goshu, 2005

	20
	Africa 
	Ethiopia
	Cheffa
	Highland
	Boran (Br)
	Holstein Friesian(HF) 
	3/4HF 1/4Br
	12,074 (90)
	4.05(0.03)
	Goshu, 2005

	21
	Africa 
	Ethiopia
	Cheffa
	Highland
	Boran (Br)
	Holstein Friesian(HF) 
	7/8HF 1/8Br
	7891 (117)
	2.64(0.03)
	Goshu, 2005

	22
	Africa 
	Ethiopia
	Cheffa
	Highland
	Boran (Br)
	Holstein Friesian(HF) 
	15/16HF
	7343 (206)
	2.42(0.06)
	Goshu, 2005

	
	
	
	
	
	
	
	
	
	
	


Key:  r* =produced by rotational crossbreeding . Population stablized at 2/3 genes of the sire and 1/3 from breed of maternal grandsire 

Notes : LTMY is given in Kilograms 
Supplementary Table 4:  A summary of relative performance of production traits (of the exotic and  crossbred as compared to the          

                                            indigenous breeds) calculated for the different climatic zones  

	No
	Local B
	Exotic B
	Climatic Z
	Country
	Location
	Prod Env
	Milk Yield Per Lactation 
	Lactation Length
	Source
	

	 
	 
	 
	 
	 
	 
	 
	 1/4
	 1/2
	 3/4
	 7/8
	15 / 16
	F2
	 1/4
	 1/2
	 3/4
	 7/8
	15 / 16
	F2
	 
	

	1
	Boran
	Holstein Friesian 
	Highlands
	Ethiopia
	Holeta station
	On Station
	 
	4.45
	4.46
	 
	 
	3.64
	 
	 
	 
	 
	 
	 
	Demeke et al.,, 2004b
	

	2
	Boran
	Jersey
	Highlands
	Ethiopia
	Holeta station
	On Station
	 
	3.95
	 
	 
	 
	3.05
	 
	 
	 
	 
	 
	 
	Demeke et al.,, 2004b
	

	3
	Arsi
	Holstein Friesian 
	Highlands
	Ethiopia
	Aresela region
	On Station
	 
	2.44
	2.93
	 
	 
	 
	 
	1.3
	1.5
	 
	 
	 
	Kiwuwa et al., 1983
	

	4
	Arsi
	Jersey
	Highlands
	Ethiopia
	Aresela region
	On Station
	 
	2.15
	 
	 
	 
	 
	 
	1.22
	 
	 
	 
	 
	Kiwuwa et al., 1983
	

	5
	Zebu
	Holstein Friesian 
	Highlands
	Ethiopia
	Aresela region
	On Station
	 
	2.53
	2.5
	 
	 
	 
	 
	1.25
	1.25
	 
	 
	 
	Kiwuwa et al., 1983
	

	6
	Barca
	Holstein Friesian 
	Highlands
	Ethiopia
	Aresela region
	On Station
	 
	3.53
	3.44
	3.26
	 
	 
	1.29
	1.17
	 
	1.25
	 
	 
	Tadesse and Dessie, 2003
	

	7
	Sahiwal
	Ayrshire♂
	Highlands
	Kenya
	Nanyuki**
	On farm
	 
	2.04
	1.75
	 
	 
	 
	 
	1.53
	1.37
	 
	 
	 
	Trail and Gregory ,1981
	

	8
	Sahiwal ♂
	Ayrshire
	Highlands
	Kenya
	Nanyuki**
	On farm
	 
	1.65
	2.02
	 
	 
	 
	 
	 
	 
	 
	 
	 
	Trail and Gregory ,1981
	

	9
	Sahiwal
	Ayrshire♂
	Highlands
	Kenya
	Ngong
	On Station
	1.5
	1.6
	2.02
	 
	 
	 
	1.045
	1.09
	1.15
	 
	 
	 
	Kimenye, 1978
	

	10
	Sahiwal ♂
	Ayrshire
	Highlands
	Kenya
	Ngong
	On Station
	 
	1.4
	 
	 
	 
	 
	 
	1.03
	 
	 
	 
	 
	Kimenye, 1978
	

	 
	 
	 
	 
	 
	 
	Mean
	1.5
	2.57
	2.73
	3.26
	 
	3.35
	1.17
	1.23
	1.32
	1.25
	 
	 
	 
	

	 
	 
	 
	 
	 
	 
	STDEV
	 
	1.028
	0.963
	 
	 
	0.42
	0.16
	0.16
	0.15
	 
	 
	 
	 
	

	11
	White Fulani
	Holstein Friesian 
	T.wet/dry
	Nigeria
	Vom
	On Station
	 
	2.05
	1.97
	 
	 
	 
	 
	 
	 
	 
	 
	 
	Knudsen and Sohael, 1970
	

	12
	White Fulani
	Holstein Friesian 
	T.wet/dry
	Nigeria
	Vom
	On Station
	 
	2.02
	 
	 
	 
	 
	 
	1.1
	 
	 
	 
	 
	Sohael, 1984
	

	13
	White Fulani
	Holstein Friesian 
	T.wet/dry
	Nigeria
	Vom
	On Station
	 
	5.3
	 
	 
	 
	 
	 
	1.65
	 
	 
	 
	 
	Olutogun et al., 2006 
	

	14
	Sahiwal
	Holstein Friesian 
	T.wet/dry
	India
	Ambala
	On Station
	 
	1.2
	1.31
	1.11
	1.06
	 
	 
	0.9
	0.92
	0.97
	0.98
	 
	Amble and Jain, 1967
	

	15
	Sahiwal
	Holstein Friesian 
	T.wet/dry
	India
	Meerut
	On Station
	 
	1.41
	1.64
	1.32
	 
	 
	 
	1.07
	1.09
	1.13
	 
	 
	Amble and Jain, 1967
	

	16
	Sahiwal
	B.Swiss
	T.wet/dry
	India
	Karnal     OS
	On Station
	1.78
	1.85
	1.56
	 
	 
	1.51
	1.05
	1.16
	1.02
	 
	 
	1.02
	Bala and Nagarcenkar, 1981
	

	17
	Deshi
	Holstein Friesian 
	T.wet/dry
	India
	Haringhata
	On Station
	 
	3.9
	 
	 
	 
	 
	 
	1.13
	 
	 
	 
	 
	Bala and Nagarcenkar, 1981
	

	18
	Deshi
	Jersey
	T.wet/dry
	India
	Haringhata
	On Station
	 
	3.8
	 
	 
	 
	 
	 
	1.2
	 
	 
	 
	 
	Bala and Nagarcenkar, 1981
	

	19
	Hariana
	Holstein Friesian 
	T.wet/dry
	india
	Haringhata
	On Station
	 
	2.43
	 
	 
	 
	1.63
	 
	1.09
	 
	 
	 
	1.07
	Bala and Nagarcenkar, 1981
	

	20
	Hariana
	B.Swiss
	T.wet/dry
	India 
	Haringhata
	On Station
	 
	2.17
	 
	 
	 
	 
	 
	1.07
	 
	 
	 
	 
	Bala and Nagarcenkar, 1981
	

	21
	Deshi
	Jersey
	T.wet/dry
	Srilanka
	Karagoda -Uyan.
	On Station
	 
	2.03
	 
	 
	 
	1.43
	 
	1.05
	 
	 
	 
	1.03
	B. and M .,1975*
	

	22
	Sinhala
	Holstein Friesian 
	T.wet/dry
	Srilanka
	Karagoda -Uyan.
	On Station
	 
	2.75
	 
	 
	 
	1.73
	 
	1.45
	 
	 
	 
	1.34
	B. and M .,1975*
	


	Key   Local B = Local breed in the study   Exotic B= Exotic breed in the study   Prod Env = production environment 

         Ayrshire♂= breed of sire in the study is Ayrshire.   Sahiwal♂ = breed of sire in the study is Sahiwal 

           Local* =  Actual breed used in the study no given. local breed   B. and M .,1975* = Buvanendran and Mahadevan ,1975




Table 4: continued 

	No
	Local B
	Exotic B
	Climatic Z
	Country
	Location
	Prod Env
	Milk Yield Per Lactation
	Lactation Length
	Source
	
	

	
	
	
	
	
	
	
	 1/4
	 1/2
	 3/4
	 7/8
	15 / 16
	F2
	 1/4
	 1/2
	 3/4
	 7/8
	15 / 16
	F2
	
	
	

	23
	Sindi
	Jersey
	T.wet/dry
	Srilanka
	Undugoda
	On Station
	 
	2.12
	0.97
	 
	 
	1.22
	 
	1.19
	1.07
	 
	 
	1.07
	B. and M .,1975*
	
	

	24
	Jenubi
	Holstein Friesian 
	T.wet/dry
	Srilanka
	Undugoda
	On Station
	 
	1.58
	1.8
	1.6
	1.5
	 
	 
	 
	 
	 
	 
	 
	B. and M .,1975*
	
	

	25
	Criollo
	Jersey
	T.wet/dry
	Costa Rica
	Turrialba
	On Station
	1.1
	1.5
	1.4
	 
	 
	 
	1.07
	1.38
	1.3
	 
	 
	 
	Alba and Kennedy, 1985
	
	

	26
	Local* 
	Jersey
	T.wet/dry
	India
	Chalakudy 
	On Station
	2.02
	2.46
	2.48
	3.13
	 
	2.79
	 
	 
	 
	 
	 
	 
	Katpatal ,1977
	
	

	27
	Local* 
	Jersey
	T.wet/dry
	India
	Vikas Nagar
	On Station
	 
	2.3
	2.2
	 
	 
	 
	 
	 
	 
	 
	 
	 
	Katpatal ,1977
	
	

	28
	Local* 
	Jersey
	T.wet/dry
	India
	Visakhapatnam
	On Station
	1.73
	2.53
	2.86
	 
	 
	 
	 
	 
	 
	 
	 
	 
	Katpatal, 1977
	
	

	29
	Local* 
	Sahiwal
	T.wet/dry
	Bangladesh
	Comilla
	on-farm
	 
	2.16
	 
	 
	 
	 
	 
	0.99
	 
	 
	 
	 
	Miazi et al., 2007 
	
	

	30
	Local* 
	Holstein Friesian 
	T.wet/dry
	Bangladesh
	Comilla
	On farm
	 
	2.65
	 
	 
	 
	 
	 
	1.14
	 
	 
	 
	 
	Miazi et al., 2007 
	
	

	31
	Local* 
	Jersey
	T.wet/dry
	Bangladesh
	Comilla
	On farm
	 
	2.5
	 
	 
	 
	 
	 
	1.16
	 
	 
	 
	 
	Miazi et al., 2007 
	
	

	32
	Local* 
	Holstein Friesian 
	T.wet/dry
	Bangladesh
	Khulna
	On farm
	 
	1.7
	 
	 
	 
	 
	 
	1.1
	 
	 
	 
	 
	Ashraf et al., 2000
	
	

	33
	Local* 
	Holstein Friesian 
	T.wet/dry
	Bangladesh
	Dhaka
	On Station
	 
	2.9
	 
	 
	 
	2.9
	 
	 
	 
	 
	 
	 
	Majid et al., 1996
	
	

	34
	Local* 
	Jersey
	T.wet/dry
	Bangladesh
	Dhaka
	On Station
	 
	2.7
	 
	 
	 
	2.3
	 
	 
	 
	 
	 
	 
	Majid et al., 1996
	
	

	35
	Sahiwal
	Holstein Friesian 
	T.wet/dry
	Bangladesh
	Dhaka
	Onstation
	 
	1.8
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	Majid et al., 1996
	
	

	36
	Local* 
	Jersey
	T.wet/dry
	Bangladesh
	Dhaka
	On Station
	 
	2.1
	 
	 
	 
	 
	 
	1.2
	 
	 
	 
	 
	Rahman et al., 2007 
	
	

	37
	Local* 
	Holstein Friesian 
	T.wet/dry
	Bangladesh
	Dhaka
	On Station
	 
	2.5
	 
	 
	 
	 
	 
	1.2
	 
	 
	 
	 
	Rahman et al., 2007 
	
	

	38
	Local* 
	Holstein Friesian 
	T.wet/dry
	Bangladesh
	Barisal/Patuakahli
	On Station
	 
	2.17
	 
	 
	 
	 
	 
	1.5
	 
	 
	 
	 
	Al-Amin and Nahar, 2007
	
	

	 
	 
	 
	 
	 
	 
	Mean
	1.66
	2.38
	1.82
	1.79
	1.28
	1.94
	1.06
	1.187
	1.08
	1.05
	0.98
	1.11
	 
	
	

	 
	 
	 
	 
	 
	 
	STDEV
	0.39
	0.84
	0.57
	0.92
	0.31
	0.64
	0.01
	0.18
	0.14
	0.11
	 
	0.13
	 
	
	

	39
	Sahiwal ♂
	Ayrshire
	Semiarid 
	Kenya
	Machakos
	On Station
	 
	2.6
	 
	 
	 
	 
	 
	2.05
	 
	 
	 
	 
	Kimenye, 1978
	
	

	40
	Sahiwal
	Ayrshire♂
	Semiarid 
	Kenya
	Machakos
	On Station
	 
	2.4
	 
	 
	 
	 
	 
	2.41
	 
	 
	 
	 
	Kimenye, 1978
	
	

	41
	Sahiwal
	Friesian
	Semiarid 
	Pakistan
	Bahadurnagar
	On Station
	1.1
	1.80
	1.5
	 
	 
	1.2
	 
	 
	 
	 
	 
	 
	McDowell et al., 1996
	
	

	42
	Sahiwal
	B.Swiss
	T.wet/dry
	India
	Karnal     OS
	On Station
	1.78
	1.85
	1.56
	 
	 
	1.51
	1.05
	1.16
	1.02
	 
	 
	1.02
	Bala and Nagarcenkar, 1981
	
	

	 
	 
	 
	 
	 
	 
	Mean
	1.44
	2.16
	1.53
	 
	 
	1.36
	 
	1.873
	 
	 
	 
	 
	 
	
	

	 
	 
	 
	 
	 
	 
	STDEV
	0.48
	0.53
	0.48
	 
	 
	0.481
	 
	0.64
	 
	 
	 
	 
	 
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Supplementary Table 5:  A summary of relative performance of reproductive  traits (of the exotic and  crossbred as compared to the          

                                     indigenous breeds) calculated for the different climatic zones  

	No
	Local Br
	Exotic Br
	Climatic Z
	Country
	Location
	Production Env
	Calving Interval
	Age at first calving
	Services /Conception
	Source 

	 
	 
	 
	 
	 
	 
	 
	 1/2
	 3/4
	F2
	 1/2
	 3/4
	F2
	 1/4
	 1/2
	F2
	 

	1
	Boran
	Friesian
	Highlands
	Ethiopia
	Holeta station
	On Station
	0.88
	0.92
	0.92
	0.84
	0.88
	0.93
	 
	0.87
	0.94
	Demeke et al., 2004a

	2
	Boran
	Jersey
	Highlands
	Ethiopia
	Holeta station
	On Station
	0.86
	 
	0.91
	0.82
	 
	0.92
	 
	0.77
	0.84
	Demeke et al., 2004a

	3
	Arsi
	Friesian
	Highlands
	Ethiopia
	Aresela region
	On Station
	0.97
	1.08
	 
	0.98
	0.90
	 
	 
	 
	 
	Kiwuwa et al., 1983

	4
	Arsi
	Jersey
	Highlands
	Ethiopia
	Aresela region
	On Station
	0.90
	 
	 
	0.97
	 
	 
	 
	 
	 
	Kiwuwa et al., 1983

	5
	Zebu
	Friesian
	Highlands
	Ethiopia
	Aresela region
	On Station
	1.02
	0.94
	 
	 
	 
	 
	 
	 
	 
	Kiwuwa et al . 1983

	6
	Barca
	Friesian
	Highlands
	Ethiopia
	Aresela region
	On Station
	0.99
	 
	 
	 
	 
	 
	 
	 
	 
	Tadesse et al., 2003

	7
	Sahiwal
	Ayrshire♂
	Highlands
	Kenya
	Nanyuki**
	On farm
	0.90
	1.01
	 
	0.95
	0.95
	 
	 
	 
	 
	Trail and Gregory, 1981

	8
	Sahiwal ♂
	Ayrshire
	Highlands
	Kenya
	Nanyuki**
	On farm
	 
	 
	 
	0.75
	0.83
	 
	 
	 
	 
	Trail and Gregory, 1981

	9
	Sahiwal
	Ayrshire♂
	Highlands
	Kenya
	Ngong
	On Station
	 
	 
	 
	0.75
	0.83
	 
	 
	 
	 
	Kimenye, 1978

	10
	Sahiwal ♂
	Ayrshire_D
	Highlands
	Kenya
	Ngong
	On Station
	 
	 
	 
	0.85
	 
	 
	 
	 
	 
	Kimenye, 1978

	 
	 
	 
	 
	 
	 
	Mean
	0.93
	0.99
	0.92
	0.86
	0.88
	0.93
	 
	0.82
	0.89
	 

	 
	 
	 
	 
	 
	 
	STDEV
	0.06
	0.07
	0.01
	0.09
	0.05
	0.01
	 
	0.07
	0.07
	 


	11
	White Fulani
	Friesian
	T.wet/dry
	Nigeria
	Vom
	On Station
	0.90
	 
	 
	0.68
	 
	 
	 
	 
	 
	Soheal, 1984

	12
	Sahiwal
	Friesian
	T.wet/dry
	India
	Ambala
	On Station
	1.04
	1.06
	 
	1.01
	 
	 
	 
	 
	 
	Amble and Jain, 1967

	13
	Sahiwal
	Friesian
	T.wet/dry
	India
	Meerut
	On Station
	0.94
	1.33
	 
	1.02
	0.98
	 
	 
	 
	 
	Amble and Jain, 1967

	14
	Deshi
	1/2 Friesian
	T.wet/dry
	India
	Haringhata
	On Station
	 
	0.80
	 
	0.76
	 
	 
	 
	 
	 
	Bala and Nagarcenkar, 1981

	15
	Deshi
	1/2 Jesrey
	T.wet/dry
	India
	Haringhata
	On Station
	0.80
	 
	 
	0.76
	 
	 
	 
	 
	 
	Bala and Nagarcenkar, 1981

	16
	Hariana
	Friesian
	T.wet/dry
	india
	Haringhata
	On Station
	0.82
	 
	 
	 
	 
	 
	 
	 
	 
	Bala and Nagarcenkar, 1981

	17
	Hariana
	B.Swiss
	T.wet/dry
	India 
	Haringhata
	On Station
	0.78
	 
	 
	0.78
	 
	 
	 
	 
	 
	Bala and Nagarcenkar, 1981

	18
	Deshi
	Jersey
	T.wet/dry
	Srilanka
	Karagoda -Uyan.
	On Station
	0.77
	 
	0.86
	0.63
	 
	 
	 
	 
	 
	Buvanendran and Mahadevan, 1975

	19
	Sinhala
	Friesian
	T.wet/dry
	Srilanka
	Karagoda -Uyan.
	On Station
	1.00
	 
	1.14
	0.82
	 
	0.85
	 
	 
	 
	Buvanendran and Mahadevan, 1975

	20
	Sindi
	Jersey
	T.wet/dry
	Srilanka
	Undugoda
	On Station
	0.86
	0.88
	1.08
	 
	 
	 
	 
	 
	 
	Buvanendran and Mahadevan, 1975


Key   Local B = Local breed in the study   Exotic B= Exotic breed in the study   Prod Env = production environment 

          Ayrshire♂= breed of sire in the study is Ayrshire.   Sahiwal♂ = breed of sire in the study is Sahiwal

           Local* =  Actual breed used in the study no given. local breed   

Table 5:  continued 
	No
	Local Br
	Exotic Br
	Climatic Z
	Country
	Location
	Production Env
	Calving Interval
	Age at first calving
	Services /Conception
	Source 

	
	
	
	
	
	
	
	 1/2
	 3/4
	F2
	 1/2
	 3/4
	F2
	 1/4
	 1/2
	F2
	

	21
	Jenubi
	Friesian
	T.wet/dry
	Srilanka
	Undugoda
	On Station
	 
	 
	 
	0.81
	0.76
	 
	 
	 
	 
	Buvanendran and Mahadevan, 1975

	22
	Local 
	Sahiwal
	T.wet/dry
	Bangladesh
	Comilla
	on-farm
	0.99
	 
	 
	0.74
	 
	 
	 
	1.13
	 
	Miazi et al., 2007 

	23
	Local 
	Holstein 
	T.wet/dry
	Bangladesh
	Comilla
	On farm
	0.92
	 
	 
	0.86
	 
	 
	 
	1.21
	 
	Miazi et al., 2007 

	24
	Local 
	Jersey
	T.wet/dry
	Bangladesh
	Comilla
	On farm
	0.91
	 
	 
	0.82
	 
	 
	 
	0.94
	 
	Miazi et al., 2007 

	25
	Local
	Friesian
	T.wet/dry
	Bangladesh
	Khulna
	On farm
	0.94
	 
	 
	 
	 
	 
	 
	 
	 
	Ashraf et al., 2000

	26
	Local
	Friesian
	T.wet/dry
	Bangladesh
	Dhaka
	On Station
	 
	 
	 
	 
	 
	 
	 
	 
	 
	Majid et al., 1996

	27
	Local
	Jersey
	T.wet/dry
	Bangladesh
	Dhaka
	On Station
	 
	 
	 
	 
	 
	 
	 
	 
	 
	Majid et al., 1996

	28
	Sahiwal
	Friesian
	T.wet/dry
	Bangladesh
	Dhaka
	Onstation
	 
	 
	 
	 
	 
	 
	 
	 
	 
	Majid et al., 1996

	29
	Local
	Jersey
	T.wet/dry
	Bangladesh
	Dhaka
	On Station
	1.00
	 
	 
	 
	 
	 
	 
	 
	 
	Rahman et al., 2007 

	30
	Local
	Friesian
	T.wet/dry
	Bangladesh
	Dhaka
	On Station
	1.04
	 
	 
	 
	 
	 
	 
	 
	 
	Rahman et al., 2007 

	31
	Local
	Friesian
	T.wet/dry
	Bangladesh
	Barisal/Patuakahli
	On Station
	1.08
	 
	 
	 
	 
	 
	 
	0.83
	 
	Al-Amin and Nahar, 2007

	 
	 
	 
	 
	 
	 
	Mean
	0.92
	1.02
	1.03
	0.81
	0.87
	0.85
	 
	1.03
	 
	 

	 
	 
	 
	 
	 
	 
	STDEV
	0.09
	0.24
	0.15
	0.12
	0.16
	 
	 
	0.17
	 
	 

	32
	Sahiwal ♂
	Ayrshire_D
	Semiarid 
	Kenya
	Machkos
	On Station
	 
	 
	 
	0.85
	 
	 
	 
	 
	 
	Kimenye,1978

	33
	Sahiwal
	Ayrshire ♂
	Semiarid 
	Kenya
	Machkos
	On Station
	 
	 
	 
	0.92
	 
	 
	 
	 
	 
	Kimenye, 1978

	34
	Sahiwal
	Friesian
	Semiarid 
	pakistan
	Bahadurnagar
	On Station
	0.90
	1
	1.01
	0.73
	0.70
	0.80
	2.60
	1.50
	1.10
	McDowell et al., 1996

	35
	Sahiwal
	B.Swiss
	Semiarid 
	India
	Karnal     
	On Station
	0.89
	0.88
	0.90
	0.77
	0.75
	0.84
	 
	 
	 
	Bala and Nagarcenkar, 1981

	 
	 
	 
	 
	 
	 
	 
	0.90
	1
	1.01
	0.83
	0.70
	0.80
	2.60
	1.50
	 
	 

	 
	 
	 
	 
	 
	 
	STDEV
	0.01
	 
	0.06
	0.10
	0.03
	0.02
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