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Abstract: This research compared the growth rate, blood biochemical indexes and rumen fermentation of hybrid
sheep from different breed combinations. Ten healthy male and ten healthy female lambs with similar birth dates
from offspring of HuX Hu sheep (HH) , Dorper X Hu sheep F, generation (DH) , Australian White X Hu sheep F,
generation (AH) , and Charolais XHu sheep F, generation (XH) were selected, and their growth rate, blood
biochemical indexes and rumen fermentation parameters measured. It was found that: 1) The lambing rate of ewes
in the HH group was higher than that of ewes in other groups, while the weaning survival rate of hybrid lambs was
higher than that of HH lambs. 2) Analysis of breed data revealed that the body weights of AH, DH and XH sheep at
the age of 1, 30, 90, 180, and 360 days, as well as the average daily weight gains for the period 30 to 90 d, 1to 9
days, 1 to 180 days and 1 to 360 days were significantly higher than those of HH sheep (P<C0.01) while the body
weight of AH sheep at the age of 1 day was significantly higher than that of other breeds (P<C0.05). Analysis by
gender showed that the body weight of male lambs at the age of 90, 180 and 360 days, as well as the average daily
gain except for the period from 180 to 360 days were significantly higher than those of female lambs (P<Z0.01), and
the body weights of DH and AH rams and ewes at the age of 180 days were significantly higher than that of HH rams
and ewes (P<C0.05). 3) Body height of AH and DH sheep from the age of 30 to 360 days and the body length at the
age of 90 and 180 days were significantly higher than those of HH and XH sheep (P<C0.01), while the body length
at the age of 30 days was the opposite. Meanwhile, the chest circumference and tube circumference of HH sheep
from the age of 1 to 360 days were significantly lower than those of hybrid sheep (P<C0.01). With respect to gender
differences in these traits, the body length, body height, chest circumference and tube circumference of rams at the
age of 180 days were significantly higher than those of ewes (P<C0.01). 4) With respect to gender differences in
blood biochemistry, the total cholesterol (TC) content of serum in rams was significantly higher than that in ewes
(P<C0.05). Analysis of the interaction between breed and gender revealed that the alanine aminotransferase (ALT)
content of serum in HH rams and AH ewes was significantly higher than that in other hybrid sheep (P<C0.01).
Analysis of breed effects on blood biochemistry indicated that the contents of serum albumin (ALB), total protein
(TP) and creatinine (CRE) in HH sheep were significantly lower than those in other sheep breeds (P<C0.01), and
their contents in XH sheep were the highest. The contents of serum urea nitrogen (BUN) and high-density
lipoprotein (HDL) in XH sheep were significantly higher than those in HH sheep, while the content of aspartate
aminotransferase (AST) in XH sheep was significantly lower than that in DH sheep (P<C0.05). The serum blood
glucose (GLU) content of XH and HH sheep was significantly higher than that of AH and DH sheep (P<C0.01),
while there were no significant differences in other indicators among different breeds of sheep (P>>0.05). 5)
Analysis of breed effects on rumen fermentation parameters revealed that the contents of acetic acid, butyric acid,
valeric acid, total volatile fatty acids and ammonia nitrogen in DH and XH sheep were significantly higher than those
in HH sheep (P<C0.05). The rumen isovaleric acid content in XH sheep was significantly higher than that in DH
and AH sheep, while the result for valeric acid content was the opposite (P<C0.01). With respect to the interaction
between breed and gender, the contents of isobutyric acid and isovaleric acid in XH ewes were significantly higher

than those in AH and DH ewes (P<C0.05). In conclusion, the lambing rate of ewes was decreased after Hu sheep
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were crossbred with Australian White, Dorper and Charolais sheep, while the survival rate of hybrid lambs was
increased in this experiment. The growth and development of hybrid sheep was superior to purebred Hu sheep,
which may be related to promotion of rumen fermentation.

Key words: sheep; reproductive performance; growth performance; rumen fermentation; blood biochemical indexes
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2 BRESW
*1 AEARZHEBFEHNEE MR
2.1 FRRFRAEHFFEHMERG LK Table 1 Reproductive performance of ewes in different cross
HH 21 B 56 7= Z5 80 = 26 R MW 26 80 combinations

HoAth A 21, T 26 S W 0 5 I T H 5 4 5 [ Ttem HH  AH  DH  XH
AH AR FEZ R T A A (R D). it Fir B 2£ %% Number of mating ewes 30 30 30 30
2.2 FRRFRAEGFARRHEEKRERG LK %A % Estrus rate (%) 100 100 100 100
2.2.1 AN[EIZATH A 4 F A6 B Bk & L 8 3% % Pregnancy rate (%) 96.67  93.33  96.67  96.67

DL A ok 32 R0 8 43 BT IsE L 1R 60 H R XH ik E 7% 650 Number of newborn lambs 64 52 54 57
B E T HASH (P<<0.01,5£ 2) , H HH £ /& 7 2% Lambing rate (%) 220.69 185.71 186.21 196.55
A ;90,180 Fi1 360 H #% HH F A & I & Ik T H B3 2% £ Number of weaned lambs 58 50 53 57

fil 4% 20 (P<<0.01) , H v DH 24K & &2 555 30 H i Wi 405 %35 %% Weaning survival rate of — 90.63  96.15  98.15  100. 00
HH k& 5 58 T AHAIXH % (P<0.01). b 0

) kg F N A3 B IRE L 90,180 AT 360 H % (9 23 AR

¥ TR (P<<0.01), 1 1,30 F160 H ¢ #Y 2ABE - JC 835 22 5 (P=>0.05) . s A S5 ¥ B AERS, 1 H # XH
ONBESE R W S T A R 3 (P<20.05) , 180 H % HH 28 BF 2 /9 /K # 3 8 2 IK T DH M AH 22 B ¢ (P<<
0.05). 30 H# XH 22 B3 T HH A 25 (P<<0.01),90 H #% DH A 5 AT 2% /T HH 2 £ 36 (P<
0.01), 1 60 1 360 H i 45241 ] JC & 3 2% 5+ (P=>0. 05) .
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x2 AARZTAEHEFERAAHBREEHILR
Table 2 Comparison of body weight of sheep at different stages in different hybrid combinations (kg)

fiti P Breed PE Sex 1d 30d 60 d 90d 180 d 360 d
HH /A Male 3.3240. 14d 9.8741.06bcd  14.7842.49  17.0742.97b  30.79+1.80¢ 44.7543.49
#f Female 3.5340. 44cd 9.26+1.40d 13.63+1.52  14.78+2.15b  27.3241.51f 41.70-+4.33
AH /A Male 3.5540.55cd  10.75-+1.34abed  15.00-£2.67  27.70-+2.85ab  49.4843.34b 53.30-+3. 14
£} Female 4.23+0.42b  11.2141.67ab  15.5142.92  25.91+2.02ab  42.21+2.48c 47.99+6.18
DH /A Male 4.024+0.63bc  11.30+1.79ab  15.0943.00  31.89-+3.65a  52.73+2.49a 59.30+4.61
# Female 3.8140.40bcd  9.48-+0.92cd  14.9142.20  26.16-+2.95ab  43.1843.11c  49.39-+4.15
XH /A Male 5.1240.97a 11.69-+2.70a 18.03+1.77  28.22+5.3lab  38.6246.26d 54.22-6.41
# Female 4.8640. 63a 10.96--1.56abc  17.15+1.77  25.22-2.04b  33.0942.84e 46.11-3.29
FRON it A HH 3.4340. 34c 9.56+1.25b 14.2042.09b  15.92+2.89c 29.05+2.40d 43.22+4. 14c
Main effect Breed 5y 3.8940.50b  10.98+1.49a  15.26+2.74b  26.8142.57b  45.84-£4.70b  50.655. 49b
DH 3.9140.52b  10.39-+1.67ab  15.0042.57b  29.03-£4.37a  47.95+5.61a  54.35-+6. 64a
XH 4.9940. 81a 11.32+2.18a 17.59+1.78a  26.72+4.21b  35.85+5.52c  50.16--6.48b
A 3] ZAMale  4.0040.94 10.90--1.89 15.73+2.78  26.22+6.69a  42.904+9.59a 52.89--6.89%
Sex # Female 4.11+0.69 10.23-1.62 15.3042.45  23.02+5.35b  36.45+7.10b 46.30-5.31b
P{H i 1 Breed <0.001 0. 006 <0.001 <0.001 <0.001 <0.001
P value P4 Sex 0.415 0.069 0. 420 <0.001 <0.001 <0.001
A AR P 5 Breed X sex 0.038 0.007 0.678 <0.001 0.032 0.100

T AFRVNG PR 257 85 (P<<0.05), T A,

Note: Different lowercase letters mean significant differences (P<C0.05), the same below.

2.2.2 R[EZSH A4 FA R BBV X H 3 & A L LA &b ol > 32 2508 43 A B, 30~90 H % L 1~90 H % 1~
180 H #% #1 1~360 H i HH 3 19 F- 35 H 1 # #4 § I8 T 24 52 3 (P<<0. 01,4 3) , 1M DH ) & 3% & T AH Al XH
F(P<<0.01) ;40 L F HH 3, 90~180 H #% AH F1 DH = (9~ H 34 8 & 3 7+ = (P<<0. 01) , 1fif 180~360 H #4 -
H ) 2 AR (P<T0. 01) o LAPE 51 R 328500 43 A s, 12 180~360 H #4 4N 23 265734 H 48 F 34 % 5 T8
F(P<C0.01) ol 555 B AR, 25 A B B AS [ it Bl i) 23 B 365735 H 3% 8 6 18 3% 22 5 (P>0. 05) .

2.3 AR &RRMEGF AR Bk R 3847 09 b4k

2.3.1 AR ULE 4 A R B B s 10 gk X AR RO AT A B (e 4) L1 H i XH ARk v
5 HH A AH £ (P<<0. 01),30~360 H % HH A1 XH 2 (49 {4 %5 8 % F DH A AH 2 (P<<0. 01) . i i %k 51 3=
I 43 AT & B, 180 A 360 H s 28 A i il 3 = TR 2 (P<C0. 05) , 1l 30~90 H & 235 3 9 1 5 6 Wl 3% 25 7+ (P>
0.05) o 38 iz & A RTME 5 B AR 43 Bt & 80, 1 B i XH BEE IR @ 8 3% & T HH 2 3¢ CAH 2 BEE F DH BE 5 (P<<
0. 05) , 1y HoAth By Bz 45 b Bl (8] A B: 22 94K 15 JC 1 2% 25 5% (P>>0. 05) .

2.3.2 ARREZEZAEHENFEHBARK R SR S50 BRI (R5), RIHEX 1 H % F Ik
KA W&, Hrh XHASARK B35S T HHE S AH DH A 36 (P<<0. 01) , {HXF 30~360 H & 21 2 (1 &
KT E M (P=>0.05) o dh A &0 40 B & 30, HH I XH 3 1 H @8R 3% T DH A (P<<0.01) ,HH 1 XH
30 Hg K B3 & T AH A DH £ (P<<0. 01) , 1 HH 2 90 F1 180 H #% A& K i 3 % T 42 28 3£ (P<C0. 01) , AH Al
DH % 180 H i A K 2 3 % T XH 3£ (P<C0.01) , 1fif 60 F1 360 H % A [] 5t A2 IR K 0 8 25 5 0 1Pk 90308 20 Br
K ,60.180 F1 360 H #3284 K 3 5 T2 (P<<0. 01) , 17 HAtb By Be (0 28 B 2 6] JC . 3% 22 5% (P=>0. 05) .
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R3 TRAXZHERFARMBRTLHHBENIE

Table 3 Comparison of average daily gain of sheep at different stages in different hybrid combinations (kg)

4 Breed P51 Sex 1~30d 30~90 d 90~180d  180~360d  1~90d 1~180d  1~360d
HH /A Male 0.2240.03  0.1240.04  0.15+£0.02 0.08-£0.02 0.15+0.03 0.1540.01 0.12-0.01
£ Female 0.1940.04  0.0940.04  0.14£0.03 0.08-£0.03 0.12£0.03 0.1340.01 0.11-0.01
AH /A Male 0.24£0.04  0.2840.05 0.24:£0.05 0.02-£0.02 0.2740.03 0.26-£0.02 0.1240.02
£ Female 0.2340.05  0.2540.04 0.18+0.03 0.0340.03 0.24-0.02 0.2140.01 0.14-0.01
DH /A Male 0.2440.07  0.3440.07  0.23+0.05 0.04-0.03 0.31£0.04 0.2740.01 0.15-0.01
 Female 0.1940.04  0.2840.05 0.1940.04 0.034£0.02 0.25+0.03 0.2240.02 0.13-0.01
XH /A Male 0.2240.07  0.2840.06 0.12£0.02 0.09+0.04 0.26-£0.06 0.1940.04 0.14-£0.02
 Female 0.2040.04  0.2440.03  0.094£0.01 0.07-£0.01 0.234£0.02 0.1640.01 0.11-0.01
N WA HH 0.2040.04  0.1140.04c 0.15-0.03b 0.08-0.02a 0.14-0.03¢ 0.14-0.01d 0.11+0.0lc
Main effect — Breed 1y 0.2440.05  0.2640.05b 0.21-£0.05a 0.0320.03b 0.25-£0.03b 0.230.03b 0. 13-£0.02b
DH 0.22:£0.06  0.3140.07a 0.21-£0.05a 0.04--0.03b 0.280.05a 0.24-£0.03a 0.14=0.02a
XH 0.2140.06  0.2640.05b 0.10-0.02c 0.08+0.03a 0.24-0.05b 0.17-40.03¢ 0.13-0.02b
PS8 Male 0.2340.06a 0.2640.10a 0.19--0.07a 0.06--0.04 0.25--0.07a 0.2240.05a 0.14-0.02a
SeX i Female 0.2040.05b  0.2140.08b 0.15-0.05b 0.05+0.03 0.21-£0.06b 0.18--0.04b 0.12-£0.01b
Pt i Breed 0.232 <0.001 <0.001  <0.001  <0.001  <0.00l  <0.001
P value P51 Sex 0.026 <0.001 <0.001 0.892  <0.001  <0.001  <0.001
R CHE 3 Breed X sex 0.493 0.655 0.164 0.503 0.356 0.117 0.156

R4 FRAZEXAGHFERRBRETHLILER
Table 4 Comparison of body height of sheep at different stages in different hybrid combinations (cm)

FF Breed P9 Sex 1d 30d 60 d 90 d 180 d 360 d
HH /A Male 28.8441.82c  42.97+3.31  47.81£2.91  55.14+3.94  61.14£4.11  69.70-4.59
F} Female 32.86£2.18ab  40.50-4.24  46.0244.05  53.34+3.32  58.11£2.10  67.96£5.48
AH /A Male 30.524-2.13bc  44.63+3.93  50.10+3.53  59.47+2.88  70.83+3.51  74.24-3.69
i Female 31.9242.39b  44.7043.26  50.60+3.58  61.4243.17  64.92+2.68  73.46-3.78
DH /A Male 32.3041.99ab  43.9544.61  50.46+3.25  60.97+5.30  71.65+3.74  78.763.82
£ Female 31.8542.43b  43.78%1.33  49.90+3.99  61.36£2.51  65.06%0.87  72.46-3.53
XH /A Male 32.92:3.68ab  40.80£2.24  47.65+£2.70  53.55£5.17  63.07£5.96  66.104.94
F} Female 34,522,752 40.78£2.78  47.15+1.12  56.04£3.81  61.16+2.55  65.53=1.75
FE RO HiflBreed  HH 30.85+42.84b  41.73£3.91b  46.92+3.55b  54.24+£3.66b  59.63+3.54b  68.83-£5.00b
Main effect AH 31.22+2.32b  44.663.51a  50.3543.47a  60.453.11a  67.88+4.29a  73.85-3.66a
DH 32.08+2.17ab  43.87+3.3la  50.1843.56a  61.17+4.0da  68.35+4.29a  75.61+4.82a
XH 33.7243.26a  40.79-2.46b  47.40+2.03b  54.80+4.60b  62.1244.57b  65.82+3. 62¢

P51 Sex ~ Male 31.15+£2.91b 43.09£3.78 49.01=£3. 26 57.28x£5.25 66.67+£6.33a  72.20£6. 34a

bk Female 32.7942. 59 42.44+3.50 48.42+3.79 58.04=x4.70 62.31£3.59b  69.85%4.96b

PAiE R Breed 0.002 0.001 0.001 <0.001 <0.001 <0.001
P value P51 Sex 0. 004 0. 394 0.394 0. 385 <0.001 0.012

AR OCPE 51 Breed X sex 0. 049 0.584 0.584 0.305 0.112 0.100




5535 B 4 W Ol 2E 3] 2026 4F 203

K5 FARAXEXAGHEREBRERILILE

Table 5 Comparison of body length of sheep at different stages in different hybrid combinations (cm)

& Breed PE 5 Sex 1d 30d 60 d 90 d 180d 360d
HH /A Male 39.20-1.46ab  48.87+1.02  51.98+£2.02  56.384:2.69  64.07£1.40  75.4143.25
£ Female 38.46+£2. 11bc  45.754+2.22  48.96+£2.60  53.5843.06  58.9642.31  73.0943.29
AH /A Male 37.152.13bed  45.214+3.29  51.4842.32  58.6642.10  68.74+£2.29  77.0042.54
£ Female 38.43+41.28bc  45.3742.72  49.4542.02  57.6742.78  66.3042.39  71.51+1.71
DH /A Male 35.9542.71d 44.654:3.29  49.0043.61  60.145.12  67.5042.97  76.19£2.54
£ Female 36.9542. 3lcd  44.50+2.91  51.30£2.59  57.3144.19  66.10£3.47  72.0143.20
XH /A Male 40.6141.70a 47.944:2.37  53.0042.15  58.40-5.87  64.1343.54  75.0043.02
£} Female 37.734£2.64bed  47.974+2.76  50.83+£1.86  59.584:3.23  62.974£1.80  72.58+1.37
TR fhfh Breed  HH 38.83+1.8la 47.3142.32a  50.4742.75  54.9843.15b  61.5243.21c  74.25+3.40
Main effect AH 37.79+1.84ab  45.29+2.94b  50.47+2.36 58.17+2.45a  67.5242.60a  74.26+3.52
DH 36.4542.51b 44.5743.02b  50.1543.28  58.7344.78a  66.8043.23a  74.1043.53
XH 39.17+2.62a 47.9642.50a  51.9242.25  58.9944.65a  63.554+2.80b  73.79-2.60
5 Sex /A Male 38.23+2.69 46.6743.13  51.3742.9la  58.4044.31  66.11+3.3la  75.90-2.85a
k) Female 37.89+2.16 45.904:2.87  50.1442.41b  57.04£3.90  63.5843.90b  72.3042.52b
Pi f Bl Breed <0. 001 <£0. 001 0.168 0.005 <0. 001 0.942
P value P51 Sex 0.447 0.199 0.043 0.117 <<0.001 <<0.001
B AR < 51 Breed X sex 0. 009 0.165 0.111 0.306 0.077 0.201

2.3.3 ANFIZCAA SR B B B g b g 32 800 S B R (3R 6) , Bl RE B% G 35 5 i S [ B Bt
2 01 B R S ASORE 180 H 8 2 1 it L 7= £ 0 2555 T 5 ol 55 31 ) B AR T 45 B B A i R D A BE S 1 B
PG % 22 5 (P>>0. 05) o i Al E 55 % 30, AHL DH AL XH 2454~ Bir BE 14 9 Bl ) &8 25 5 F HH 2 (P<<0. 01) 5
XH 2 1,60 F1 360 H & & i [ 2 3 & T AH A DH 2 (P<<0. 01) , 1fif 90 A1 180 H % 4y iy [ 1) & 2 fIX T DH ¢ (P<<
0.01) . 38 i ¥ 3 e 8 & B, 20 2 180 H 4 1y iy [l i 38 /& B 3 (P<<0. O1) , 17 I At B Bt 119 28 BE 2 (0] O 1 3% 22 5
(P>0.05).
2.3.4 ARFEZEZHEGHBEANFNBEERGLE @ RO R (R T, ST 1~360 H & 2 1945 H 7=
A E 52, AH  DH M XH £ (98 [l 3 W 3 m F HH 3£ (P<<0.01) . 1 H # XH % /94 Bl .3 & F AH Al DH
(P<<0.01), 10 60 H # W AH Fz 5 90 #1360 H % DH %= 19 % [l W 2% = T AH F1 XH = (P<<0.01) . 5% 60~360 H
I 2 0 A R R B R A R B B R TR R (P<C0.01) fH 1 A1 30 H R A BE A BLC B % 22 7 (P>
0.05) o i 55 ¥ 50 AR 43 BT & B, 454 B B AN [m] 5 o 0] 2 BE 26 (0 48 L 35 25 5 (P=>0.05) .
2.4 RREZARMESHFmiF AT LR

i gzt R0 ) E A S B R (3 8) , HH 2 A AH BF 2 L3 i ALT & 8 8 3 i T Hb : (P<<0.01) , 4%
dity i B 2 (8] ) At 4 AR T 3 25 5 (P>>0..05) ol MO0 F2 80 A3 AT R B A SE TC & it i 3 | TR (P<
0.05) , HAb 45 AR A B2 18] JC i 3% 22 5 (P>>0. 05) ol 3 f B 32800 0 B & 3, XH £ i 7 TP A CRE & 2 &
T HA & P2 (P<20.01), Hif HH 2 5% HH 2 ALB & 1 i 38 T 2452 3 (P<<0. 01) , 2 &8 - [a] G Ik 3 2% &+
(P>0.05); XH ¥ BUN & # B % & T HH ¥ (P<<0.05) , AST & & U i K T DH 3£ (P<<0. 05) , i Al & Ff ]
JC i % 2 5 (P>0.05) ; XH % HDL % & & % & T DH Al HH £ (P<<0. 05) , XH fl HH ¢ GLU % & & % & T DH
FTAHE(P<<0.01),
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Table 6 Comparison of chest circumference of sheep at different stages in different hybrid combinations (cm)

i Breed 15 Sex 1d 30d 60d 90 d 180 d 360 d
HH A Male 3343154  45.96:£2.58  53.4844.09  56.9443.80  68.84+2.08  82.5943.29
 Female 34.1842.39  45.68+2.73  52.3842.60  52.9443.93  66.51+2.22  81.7243.48
AH /A Male 35.0642.02  48.17+3.15  57.4543.51  71.14+3.74  84.50+3.22  87.1043.84
I} Female 37.2342.09  51.37+5.06  58.8143.70  70.294+4.44  80.11+3.21  84.5342.23
DH /A Male 35.86+2.47  51.1143.18  56.534+4.13  74.6946.59  84.81+3.03  88.6743.07
1 Female 36.2841.70  49.76£2.29  57.8543.53  71.6945.03  80.87+2.42  84.7242.03
XH A Male 40.1842.64  50.89£4.59  60.90£2.76  68.73£8.08  72.03£5.13  89.06-t4. 22
I Female 38.724£2.51  50.08£3.92  60.1843.19  69.2343.73  71.63%1.57  89.8442.55
FRE R Breed HH 33.8141.99c  45.82£2.50b  52.9343.38c  54.9444.29c  67.68+2.4lc  82.16%3.33c
Main effect AH 36.142.29b  49.77-4.42a  58.1343.58b  70.7244.02ab  82.31+3.85a  85.8243.33b
DH 36.07£2.08b  50.4342.79a  57.19£3.80b  73.195.91a  82.8443.35a  86.70-£3. 24D
XH 39.4542.62a  50.48+4.17a  60.54+2.93a  68.98+6.13b  71.83£3.70b  89.4543.42a

PE Sex ~ Male 36.13£3.30 49.03=£3. 96 57.0944.42 67.88£8.78 77.55+£8.05a 86.86+4.35

£k Female  36.60+2.69 49.22+4.13 57.31+4.35 66.04+8.75 74.78=£6.50b 85.20=£3.90

Pl & Breed <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
P value PE5 Sex 0. 342 0.812 0.783 0.114 <0.001 0. 230
it <4 3 Breed X sex 0. 084 0.183 0. 550 0. 506 0. 160 0.109

RT FARAZEXAGHFERRBRERNLLE

Table 7 Comparison of tube circumference of sheep at different stages in different hybrid combinations (cm)

7 Breed 1 5 Sex 1d 30d 60d 90d 180 d 360 d
HH /A Male 5.430. 31 5.934£0.30  6.2940.45  6.92£0.50  7.9640.40 8.57+0.36
£ Female 5.1540.38  5.6440.41  5.90+£0.48  6.5640.25  7.68+0.41 8.1240.28
AH /A Male 5.9140.46  6.6240.76  7.8040.35  7.90+0.48  8.66-0.45 9.7140. 47
i Female 6.1040.52  6.874+0.68  7.56+0.32  7.8540.29  8.31+0.17 9.00-0. 43
DH /A Male 5.7740.51  6.6040.38  7.8240.53  8.4140.26  8.97+0.21  10.01-0.47
 Female 5.8040.40  6.7640.50  7.69+0.40  8.0640.19  8.44-0.24 9.44-0. 34
XH /A Male 6.32£0.27  6.6740.29  7.1240.18  7.7140.74  8.95:£0.95 9.58-0.70
£ Female 6.3900.30  6.6940.43  6.8140.38  7.2340.42  8.06+0.61 9.06-0. 38
FE RO F# Breed  HH 5.2940.37c  5.7940.38b  6.10£0.50c  6.74+0.43d  7.8240.42b  8.35-0.39c
Main effect AH 6.00£0.49b  6.7540.71a  7.68+0.35a  7.8840.39b  8.490.37a  9.3640.57b
DH 5.8340.45b  6.6840.44a  7.76-£0.46a  8.2440.28a  8.7140.35a  9.73-0.49a
XH 6.36+0.33a  6.6840.35a  6.970.33b  7.474+0.64c  8.5140.90a  9.3240.61b
PEBISex /A Male 5.864£0.50  6.4640.55  7.264£0.74a  7.7340.74a  8.64-£0.69a  9.47-+0.74a
B Female  5.8840.62  6.4940.70  6.99+0.82b  7.4140.66b  8.12:£0.48b  8.910.60b
P # i Breed <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
P value P 5 Sex 0.775 0.753 0.004 0.002 <0. 001 <0.001

i Bl > 5 Breed X sex 0.282 0.329 0.767 0.434 0.212 0.882
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