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Analysis of Phenotype and Genetic Relationship between Four
Indigenous Sheep Breeds in Shandong Privince

YUAN Cunrzhong' , MA Yue hui’ , WANGJianrmin'* ,SHANG You-guo',
ZHAN G Ning-bo" ,L | Jiarrping'
(1. College of Animal Science and Technology, Shandong Agricultural University,
Taian 271018, China; 2. Institute of Animal Science, Chinese Academy of
Agricultural Sciences, Beijing 100094, China)

Abdract : In this study, the dendrograms of four indigenous sheep breeds(Small Tailed Han
sheep , Han sheep , Shandi sheep and Wadi sheep) and one crossing population (Dorper sheep x
Small Tailed Han sheep)in Shandong province were constructed by using 24 microsatellite mark-
ers, 7 growth traits and 7 normal blood indexes, and ,the relationship of biological comparability
and genetic evol ution between populations were explored. The results showed that , on biological
traits, the growth traits and physological states of different sheep breeds which lived in a closer
geographical location were significantly different(P<0. 01 or P<0. 05) , suggesting that entiron-
ment feeding conditions and selected modes play an important rolein a breed forming. On genetic
relationship , the Gsr and Dsr value of four indigenous sheep was 0. 028 and 0. 025 individualy ,
and Fsr (0. 025 5- 0 039 0) was lower and Fis (0. 360 1 - O. 446 7) was higher relatively , sugges
ting that the degree of genetic differentiation was not high. The relativeship was closer. The de-
gree of inbreeding was high. The trend of geneflow was cons stent with geographical distribution
and genetic distance. So preventing that inbreeding and crossbreeding was out of control was the

key measure in order to preserve the purity of each breed.
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4
(Small Tailed Han sheep ,ST) ( )
(Large Tailed han sheep ,L T) (Wadi 1
sheep ,WD) (Shandi sheep ,9D) , 11
, 4
[1] , 3 6 ,
, 2 5 , 4 ,
, 4 , 30 50
: ( 1,
, 10 15 ,
(21 ' ,
, X (DSsT)16
1 4
Tablel The digtribution and ecosystem of four sheep breeds in Shandong province
¢ )
Breed Distributing region Ecosystem Feeding shape Total Num Samples
( ) LT 10 000 22(42)
) 200 000 17(29)
WD 400 000 18(40)
ST 7 000 000 14(42)
12 bms574 ,bmsl 714 ,bmsl 724 ,bms875 ,mb009 ,bm3
121 (kg) 413 ,bm3 501, bml 341, bmsl 678, bms710, bml
(cm) 225 ,bm203 ,mb023 ,bm3 033 ,bmcl 206 ,bm6 526 ,
, bm6 444 ,bml 227, WWW. marc. us
122 , da. gov, www. rodin. ac. uk www. thearkdb.
,- 20 , org/ browser
SysmexF - 820 ( ) PCR 12pL, 195
(WBQ) (RBC) 5min ;94 30 s,50 62 30 s,
(H&B) (HCT) 72 30s ,33 ;72 10 min
(Mcv) (MCH) 8%
(MCHCQC) , , EASTMAN KODAK EDAS
123 PCR
DNA [3] , Marker PB R322/ Mspl
13
24 :bm4 311, 131

maf 70 , bmsl 004, agla269 , bmsl 248, bm6 404,
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Yijm = M + breedi + markerx + age + €m POPGEN 32
Yii M : breed Nei (Ds)
: marker ; age (Doon) , (Nei ,1973,1978)
; Bk
1] 1] SA%‘ 02 DS = - In( I)
' | (2n- 1) Y Y Prut P2
’ JZ (2nz pha - 1) z (ZnZ phe - 1)
132 (Gst) Nea’ s , Pt Piu2
F (Fst) (Nm) [4] , 1 2 | u
Dwa =- In(l)
1 2 1 2 P }
u. = u. = = u. + u
_ [ 7{2 Yulpu - p)” - 5o 2 5 (Pl + pe) ]
I=1-0 = <
Z'(l - zuplul p|u2)
GDA1l 1 POPGEN32 ,
(NJ) (UPGMA) 4 ,
( 2 ,
2 (P<0. 05) :
21 4 )
2 4
Table2 The meansand variance analysis o growth traits in four sheep breeds
. Height at ) Circumference of .
Breed Body weight withers Body length Heart girth Cannon bone Rump length Thurl width
ST 80.79+188 8592+0 74%° 87.46+1 02° 101 64+1 46® 8 17+1 10® 23 31+0 30° 27 74%0. 41%
LT 5232+202° 6256+080® 67.29+109° 8L96+1 56" 7.23+1 18" 20.15+0 33° 22 29+0. 44*
SO 4285+223° 6431+085° 71L04+116° 8593+165° 10371 25® 20.50+0 35° 23 16+0 47°
WD  3469+213%° 60.72+0.84®° 67.38+1 15° 76 28+1 65° 6.89+1 25° 10.00+0 34° 21 86+0 46°
(P>0.05) , (P<0Q 05),

(P<001)

The values with the same superscript letters within the same column were not sgnificantly dfferent ( P>Q 05) between two genotypes,
and the different small letter represents P<Q 05, the different capitd letter represents P<Q 0L The same as bdow

1

4

ST
LT
SD
wD
0.25
_—

Fig.1 Dendrogram of four sheep breeds by growth traits
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, MCH ,
, , ( 3
4
(5]
22 4 ) )
, RBC
3 4
Table 3 The meansand var iance analysis of normal blood indices in four sheep breeds
Breed WBC RBC HGB HCT MCV
/ (x10°/L) / (x10%/L) / (g/L) ! % /1 MCH/pg  MCHC/ (g/L)
ST 6302+1020° 4239+0442 5891+181° 01473+00055 3544+1 18 12 93+2 244 402 09+13 91°
LT 4091+1011° 3882+0439 4868+179° 01161+00054° 41 45+1 177 13 48+1 103 399 85+13 80*
D 106 5+1257° 4 064+0 545 5341+2 23" 01618+Q 0068 3210+146® 1514+Q956 331 23+17 15®
WD 37.13+1093° 3534+0474 49 3R+19° 01290+00059 358+127° 1451+0608 38L 76+14 91°
0. 872> Hs 0. 847) ; (Dst 0. 025)
( 2 , , : . Ger 0 028,
) , 97. 2%
, ; ) 28% 6ol
, 232 F-
1 1 4
, , 4 FST
, Ger ,
Fis ,
SD 233
WD (101
LT (Nm) (9.539 0) ,
ST (9. 381 8)
L 025 (9. 142 0) (8 343 8)
9 4 (7. 426 3) , 4
Fig. 2 Dendrogram of four sheep breeds by normel
blood indices 234 4 1
24
23 4 Ds Dcoa
231 ( 5,
24 , )
) 4 , NJ
, (Ht UPGMA 5 (1]
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( 3, (DSST) , 50 %
: NJ :
, UPGMA 4
4
Table 4 The inbreeding test of different sheep populations with Fgatistic
Compages Fis Fir Fst Compages Fis Fir Fst
ST 0. 406 0 LT /WD 0.4190 0. 438 8 00341
LT 0. 446 7 D /WD 0.360 1 0376 7 00260
D 0.3285 ST/ LT/ D 0.393 4 04160 00373
WD 0.3916 ST/ LT/WD 04146 0 437 4 00390
ST/ LT 0.426 1 0. 4408 0.0255 ST/ SO /WD 0.3754 0 3979 0. 0360
ST/ D 0. 367 4 0. 384 2 0. 026 6 LT/ SD/WD 0. 406 0 0. 406 0 0. 000 0
ST /WD 0. 398 8 0 416 3 00291 All pop 0.3930 04190 00429
LT/ SD 0.3870 0. 4070 0. 032 6
5 5 Nei
Table7 The Ds matrix and Dcoa matrix of four sheep populations
Ds ,Ds matrix Dcoa ,Dcoa matrix
Breeds ST LT D WD DSST ST LT D WD DSST
ST * ok ok 1018 1089 1273 1354 *ox ok 0. 033 0. 032 0.039 0 035
LT 0. 229 * ok ok 1403 1516 1884 0. 033 *oxox 0. 043 0.048 0 053
D 0. 245 0. 316 xRk 1010 2 083 0. 033 0. 044 xRk 0 010 0 057
WD 0. 286 0 341 0. 227 *oRox 2 060 0. 040 0. 049 0. 030 **xx (0 056
DSST 0. 305 0. 424 0. 469 0. 464 xRk 0. 036 0. 054 0. 059 0. 058 * Rk
Ds , , ;Dcoa , '

The values within same column of Ds matrix were gene differentiation time in top right corner and genetic distance in bottom
left corner. The values within same column of Dcoa matrix were genetic ¢ oherence in top right corner and genetic distance in
bottom left corner

Nei’ ( 5 4

KREELT
INREE ST 1018 1516 ,

‘—{—————é‘sit#{* DSST : :

— LiHhEH ¥ SD '
L #wa¥wp [12.13] .

A-NJ tree

F35 /¥ DSST

[——/J\%iﬁﬁ ST
L xR=fLT

=

B-UPGMA tree L ¥ wD 3
3 Nei 5

Fig. 3 Dendrogram of relationships among five sheep ’
populations by Nei’ standard genetic distance )

236 ,
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