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!3TUDIBS OF INDICES UgEB BY THE ADSTBALJAN 
MEBINO SOCIETY lN BAM SELECTION: 

II. GENETIC AND ECONDMIC CONSEQUENCES 

R.W.Ponzoni 

Thepurposeof *paper is to a55e55 the gemeticmd ewnomic 
consequences of using the Australian Merino 8gciety (AHS),ir&o~s (Ii and 12) 
described by Ponxmi (1985al, and to Compare them with an index d&ved for- 
mally (ID) described in the guidelines for National Sheep Perfonmnce and 
Recording Services for Merino sheep (Lewer, Morgan, Ponsoni, and Vanrenen 
1984). ID is a linear: index (bl (olean fleece weight) + bz (fibze diameter) 
+ b3 (hoggett live weight)) and it was derived assuminq the traita in the 
breeding objective were clean fleece weight, fibre diameter, reproductive 
rate (number of lambs weaned or number of hogqets present at 1% years of 
age), hogget live weight and suture ewe live weight, with no restrictions 
imposed on any traits. 

NATERIALS AND ltEmioD8 

The theoretical Correlations (Jama 19821 awng 51, IL2 and I,, 
were calculated. I are the linear approximations of 11 and Iz 
(Ponsoni l965aj. 
fibre diappater (ml, raplroduotive rMe'(RR), hDsght lMz'W&qht rini, Wd 
mature live weight (S&I) '&emXltw &om a selaction iriteiis~+Jf one sta$ard 
deviation on the index were cdclbpllated ASP 

q = (b' o)aI-l 

where gis &he vector of genetir: gain ineach t&t, b is thereotOrd indm 
coefficients, G is a 3 x 5 genetic variance - Cev~ia@%Ce.rtrix be@een 
characters in the index and traits in the ob~ctive, @ U is the~rtendard 
deviation of the index. The phenatypic and genetic param& valuea emmad 
were the same as those in Lmer et al. (1984). 

The genetic gain in economic units tw;) achieved by eadr index was 
calculated as: 

where v and g rapresentthe economic value and the genetic gaain, respective& 
for each trait. Three price relationships between c-an wool weight end fi&uv 
diameter were investigated (25.0, 16.7 and 12.5) (e.g., the value of one kg of 
clean wool is 25 times greater than the change in price of one kg of clean 
wool oeused by a change of one micron in fibre diiW!ieter). Within each price 
relationship EG was expressed as a percentage of the value oi the index qiv- 
ing the qreatest EG. 

209 



RESULTS AND DISCUSSION 

The theoretical correlations aasmg the indices were: 

IL1 - IL2 = 
0.95 

I 
Ll - ID = 

0.94 

I 
L2 

-1 
D = 

0.79 

The correlations between two indices indicates the relative effic- 
iency of the index when the other is the 
were the "correct" index, ise of IL2 

"correct" one. Fox example, if IL1 
would achieve 95 per cent of the gain 

that could be achieved by ILl. The correction values show that the most ser- 
ious losses of efficiency would occur if I 

and I %a 
were used but ID were the cor- 

rect index, or vice versa. I were ighly correlated, these results 
being consistent with those o L$ Ponso% (1985b). 

TABLE 1: PBEDICTBD GENETIC GAIN IN CLBAN FLBECEWBIGST (CFW), FIBPE DIAMETER 
(FD), ~PI(o~ucmvE BATE (BE), xioGG!m LIVE ~SIIGET (BE), AND MATEBE 
LIVE~IGET @Ef) BESIJITIEGF#)nA SELECFI(*Q IWI'EESITY OFOEE STPED- 
APDmmmPIoEmBAmIEmx' 

Index + 
Trait 

Cpw (kg) FD (microns) EB BE (kg) MW (kg) 

I 0.6 
Ll 

0.109 - 0.60 0.010 0.7 

I 0.4 0.3 
L2 

0.069 - 0.83 0.009 

ID 
0.110 - 0.49 0.012 1.0 0.8 

+ IL1 Md IL2 
are linear approximations of AMS indices. 
derived using selection index tbory. 

ID is an index 

Table 1 shows the.predicted genetic gain in CFW, FD, BB, BW and HW 
resulting fw a selection intenqity of one standard 

.Y&&ILl pl 

deviation on IL1, II2 
aced more ampharris than IL2 oh a&l txaits except FD. 

I ID placed more emphasis than IL1 and IL2 on all traits exmptFD. 

Table 2 shows the total genetic gain in eooncmic units achieved by 
each index, assuming different price relationships be-een wool weight and 
fiWe dia@e%er. The economic values of cEW and FD in IDweYe calculated 
assuming #at tile velue of one kg of clean wool was 25 times greater than 
the chauge in price of'oue kg of clean wool oause6 by a change of one micron 
in fibre diameter. When this price relationship was used ID gave the great- 
est gain and IL2 the smallest. Two other price relationships were examined 
(16.7 and 12.5, achieved by multiplying the value assumed in ID of oue 
micron change in fibre diameter by 1.5 and 2.0, respectively). IL1 resulted 
in the greatest gains when the price relationship was 16.7, whereas IL2 was 
superior to the other indices when the relatiobshfp was 12.5. Note, however, 
that if either 16.7 or 12.5 were identified as "true" price relationships 
betweeh mol raight and fibre diameter a formal ini%x could be derived *hich 
would be at least as efficient as IL1 of IL2 

. 
It is concluded that, in agreesmut with the findings of Ponaoni 

(1985333, the Al4S index II gives results that are very similar to thorn 
obtained with formally derived indices that include the same charaoters (i.e. 
CFW, FD, BE). The new At&i index (12) places greater emphasis on fibre dia- 

. 
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meter than I, this being achieved at the expense of reduced emphasis on 
other economicallq -rim& .&!a&*~.. 2In5 me e0vt cfdMM$b$ 
from I to I will vary depending on the relat+onship‘B wjprp&& 
one kg of clean wool and the change in value per unit change in fibre dia- 
mater. 

Index f' 
Clean wool weight: fibre diameter price relationshi 

25.0 16.7 12.5 

+ ILIand1L2 are liqaar approximations of AH indices. ; 
~1 

>‘, 
ID is an index derived using selbctien i&ex theory. ‘. ,. 

I Ll 99 100 97 

IL2 89 98 100 
: 

ID 100 99 94 
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