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H E AMAAZRTELERRALMERTE KENRTE L L EFHFEH 19902014 F 7 54 044 R L ¥
2XRARKE )W TEAHERZT . BERBRARAFELEXKERAZALES A =ZAELEA . L2LA (K13 eom,SSL), PR &
(13 em<<$ £ ¥ E<22 em, IS A K ELH (>22 em,LSL), FEKBF ARG 2 . AARNEZETHR L EMKZ
M FELREAERRKYER L RELS~3MM com . mALELEKW I FAELRAFSES S H., LA
WOMBAT ##45 AIREML { kit f75 2A 5 ohfed A MG+, ERAVELY FERAFKEA GRS S
A& 0.11,0.16 Fo 0. 22, KEAWHHEAZHTHELA T AR, FHLELA T EARE TREEH. mKLERE
ThEFasth, AEE#RER ZAALEVOREELEL M- AR LE LAY FHEHEBEIRGTH T A
AL 542 513§ A 0. 005 9,0.011 3 #= 0.014 1 cm, A AW K LA 69 3 45 ok b F 18] 2 fo 42 £ 80 69 18 4% ik & e, BT
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Estimation of genetic parameters and research on the
genetic progress of different staple length Inner
Mongolian Cashmere goats

LI Xuewu, WANG Ruijun, WANG Zhiying” , LI Hongwei, WANG Zhenyu,
SU Rui, ZHANG Yanjun, LIU Zhihong, LI Jinquan
(College of Animal Science/Key Laboratory of Animal Genetics, Breeding and Reproduction of Inner Mongolia Autonomous Region/
Key Laboratory of Mutton Sheep Genetics and Breeding of Ministry of Agriculture/Engineering Research Center for Goat Genetics and

Breeding of Inner Mongolia Autonomous Region, Inner Mongolia Agricultural University, Hohhot 010018, China)

Abstract The repetitive data of staple length (natural length) of 54 044 Inner Mongolia White Cashmere goats from
1990 to 2014were collected in a breeding farm. The staple length of Inner Mongolian Cashmere goats were divided into
three types: Short-staple length (<Z 13 cm, SSL) , intermediate-staple length (=13 cm and <{22 cm, ISL) and long-
staple length (=22 cm,LSL) . After the basic statistical analysis of different hair length, it was found that there were
significant differences in staple length among Inner Mongolia Cashmere goats. The staple length was ranged from 5 to
34 cm,and the distribution of staple length was consistent with the normal distribution. The average information
restricted maximum likelihood (AIREML) method in a multivariate animal model on wombat software was used to
analyze variance components and estimate the genetic parameters to reveal the staple length genetic regularity. The
result showed that: the heritability of SSL,ISL and LSL were 0. 11,0. 16 and 0. 22, respectively. The heritability of LSL
was highest in three types. And the heritability of SSL and ISL belong to the low heritability, while the heritability of LSL

was the moderate heritability. The genetic trends of all three types’ staple length were consistent in both genetic
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progress and genetic progress. The result showed that LSL was most stable in the genetic progress. Genetic trends for
SSL (0.005 9 cm/year), ISL (0.011 3 cm/year) and LSL(0.014 1 cm/year) was positive during the period of

breeding. The genetic progress of the LSL3 was the fastest among three types. So, selecting of LSL3 could accelerate

genetic progress. And this study lay the theoretical foundation for the indirect selection in other important economic traits

Keywords Cashmere goats; staple length; genetic parameters; genetic change
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Table 1 Basic statistics of staple length

DY BEi P/ em  bRifEz ERRE/N | FH Ei P/ em  bRifEE ERRE/ X
Year  Counts Mean SD cv Year  Counts Mean SD cv
1990 1 909 14. 80 3.27 22.09 2003 2 488 17.30 3.72 21.50
1991 1792 15.75 3.61 22.92 2004 2 657 15. 89 4.27 26. 87
1992 1923 15.21 3.66 24.06 2005 2 681 16. 64 4.54 27. 28
1993 1841 14. 96 4.59 30. 68 2006 2 228 15.10 4.34 28.74
1994 1779 15.32 4.33 28.26 2007 2 279 16. 63 4.62 27.78
1995 1568 15. 87 4.10 25.83 2008 2 259 16. 59 3.98 23.99
1996 2 061 16. 35 3.58 21. 90 2009 2 385 16. 46 4,44 26.97
1997 2123 17. 30 3.53 20. 40 2010 2113 14.26 5.33 37.38
1998 2 272 17.96 3.53 19. 65 2011 2 398 14,34 4.65 32.43
1999 2173 16. 90 3.55 21.01 2012 2023 18.80 4.50 23.94
2000 2 546 17.01 3.73 21.93 2013 2334 18.24 4.90 26. 86
2001 1946 17.55 4.54 25. 87 2014 2 056 17.85 4.98 27.90
2002 2 210 18.27 4.36 23.86
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Fig. 1 Changes of the maximum.minimum and average of staple length during 1990—2014
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x2 TREBEHLBHEKELRFITE

Table 2 Basic statistics of the length of different staple types

W1WRERE B2WEA ¥ 3IWEL
LERN O F¥E/em i BRRBU/N W&t/ % &/ % & L/ %
Trait Counts Mean SD CvV Second repetitive Third repetitive Fourth repetitive
measurement ratio  measurement ratio measurement ratio
HER 12 878 10. 29 2.00 19. 66 81.92 77.72 75.73
SSL
i [] 7Y 37 281 17. 84 2.23 12.50 89. 32 78.76 70.07
ISL
KEA 3 885 24. 62 1.80 7.31 94, 77 77. 48 48. 66
LSL

2.2 BEEIFMER

A TA) B B S L Y [ 7 AN B 4 SR WL 3. 4
R WA TR] T 26 B Y ] RO A B 22 ) 0 AT
3 RE A AR % X0 6 R MR A 8 25, R S A % X

TR B AL 5 % Al 2 42881 B KR
AN M AR 2 R v ) B 52 o B S 3 0
IR T T 52 e AN 2 5 o A 531 X 2% ol 288 28 119 6 R T
SO NTE

®3 TREEHWEBEKEEERE

Table 3 Fixed effects for different types of staple length
N A K 9
. AT % . AR ST B8 /D)
PER W 5E 4y H o ’ B AR R , . 4 5]
Individual Birthtype single
Trait Year Herd Ewes age Sex
age lamb/double lamb
MER P<0.01 P<0.01 P<0.01 P<0.05 P>0.05 P>0.05
SSL
o ] 7Y P<C0.01 P<C0.01 P<C0.01 P>0.05 P<0.01 P>0.05
ISL
KEH P<0.01 P<C0.01 P<C0. 01 P>0.05 P>0.05 P>0.05
LSL

H:P<<0.01 RARERWEFE; P<0.05 RIREFBE;P>0.00 RREFARE,

Note: P<C0. 01 means extremely significant difference; P<Z0. 05 means significant difference; P=>0. 05 means insignificant

difference.
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A R YA 0 P RSO e I v ] B AT R A 2 ]
ARAEASTC, v (] Y 1) R AL Jr 22 e K, A B A ] A
FH B R A i A% 143 32 0. 11,0. 16 i1 0. 22, a1 B A
A A g s L . K BME TR &g . |

5 AR A PRR 2 1B B 8 AL AR SGAE 0. 59~0.98 2
[ J& T BE IR A . R AUAH G O 0. 05~0. 17,
TR R R AR AR AR 2R A R B S 2 7 R R 5 3R
P AL R A R UL 2. 3Bt A% kR OR A, 4 B A
i) 2R 4 3t A P TR — B 4 T 2R Y 3t A O R L v (] 2R
L B R R T Y ) 38 A U A1
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Table 4 Estimates of variance components for

each traitin different staple length

x5 AEBHRERZESEITR
Table 5 Evaluation of genetic parameters for

different types of staple length

E27N , X ) ) [E2/N JECeil] v [i) A4 KEH
) Oa o, o. h%+SE ;

Trait Trait SSL ISL LSL
5B 0. 40 3.61 2.32 0.11+0.02 mHER 0.11+0.02 0.15=+0.01 0.04=+0.05
SSL SSL
v Ji] 750 0.73 4,43 2.92 0.16=£0.01 (i) 70 0.71=£0.01 0.16=+0.01 0.17=£0.02
ISL ISL
KER 0.63 2.84 2.42 0.22+0.02 KER 0.5940.02 0.98+0.01 0.224+0.02
LSL LSL

TE sof « MEIRAL RN 7 2 50 - R T7 22 508 R BN 7 2% 5 SE
MR,
Note:q? . Direct additive genetic variance; o5 » phenotypic variance;

o2 sresidual variance; SE, standard error.

0.6

TAHR
Average breeding value

X A& AL 0y = AR OGS A D RIS,
Note: The diagonal is heritability of each trait; Below diagonal is
a genetic correlation; Above diagonal is a phenotypic

correlation.
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Fig. 2 Genetic progress for the staple length of different types
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