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EXECUTIVE SUMMARY

The GF rating of a seedlot can be input into many of the New Zealand growth
models in order to obtain predictions of growth for genetically improved
seedlots. Since GF rating takes into consideration not only growth but also
stem form, a separate genetic rating for growth might improve predictions of
increases in growth rate. This report documents the development of a
separate rating for diameter for all the parents in the New Zealand breeding
population.
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ABSTRACT

Measurements of diameter from 28 sites on 984 parents belonging to four
selection series in the New Zealand radiata pine breeding programme ("268",
"850", "875", and "880" series) were used to calculate the BLP (White and
Hodge, 1989) of breeding values of these parents. Variance-covariance
matrices were constructed over all sites, and a series of linear restrictions
(Binet, 1965; James, 1968) were imposed on the solution of index coefficients.
Because the data tended to be balanced within but not between series and
mean diameters and variances do not appear to differ among series, this
provided a more efficient computational method than has been used
previously. Breeding values calculated using this method (BLP) and a simpler
method, calculation of a 'standard score', were highly correlated (r=0.96).
However, 50 percent of the parents selected with a 1 percent selection
intensity were different using the two methods. Since the standard score
method does not take into account the precision of the parental mean
estimates at the different sites (the heritability) or the degree of agreement
among sites (genetic and phenotypic correlations), the BLP of breeding values
should be more reliable for selecting the top group of parents than the
standard score method.

INTRODUCTION

Radiata pine plus trees have been selected in New Zealand since the 1950s.
Each group of plus trees, that is, each selection 'series', was selected within a
certain time period for a specific set of selection criteria. Progeny of select
trees in a series were planted and assessed for important traits on a number of
sites as a group, so parents in a series are well tested and ranked against one
another. Since there is almost no overlap between series in progeny trials
(except for a few control seedlots), parents in different series have not been
well tested against each other until the very recent establishment of new trials
from which there is no data yet available.

Further, the best parents for use in seed orchards in New Zealand have
largely been selected using an index combining their values for different
selection traits. The set of selection criteria used and their economic weight
reflected breeders' perceptions of the relative importance of the selection traits
at the time of selection. With very few exceptions, the existing ranking for



multiple traits represents a compromise in ranking for the various selection
criteria.

The advent of control-pollinated orchards has greatly increased flexibility for
producing seedlots selected for a wide variety of objectives (Carson et al.,
1992). Forest growers now have the opportunity to select a mix of parents to
produce seedlots that emphasise the traits they desire. With the increased
genetic gains available from increased flexibility, both a better overall ranking
of all parents in the breeding programme for individual traits, and sound
estimates of comparative breeding values across selection series become
essential. The objective of this work was to rank all parents in the New
Zealand breeding population for diameter separately from other selection
traits.

In order to rank parents, breeders establish progeny tests of various field
designs in different years and environments. Parents are ranked based on
their performance through measuring the trees in these tests. Various
analytical techniques, for example, arithmetic average, least-squares estimates
and standard scores, are very commonly used in forestry for obtaining the
ranking of parents. Most of these techniques are appropriately used for
balanced data sets, and all of these effectively treat the problem of ranking
parents as one of estimating fixed effects. However, in forestry experiments
the information obtained for different parents is often unbalanced in the sense
that

1. only a subset of parents are represented at a given test site,

2. parents are represented in different numbers of test sites, and

3. tests are measured at different ages (Cotterill et al., 1983, Lowe et al.,
1983).

For these reasons tests vary dramatically in the level of their precision.

Best linear prediction (BLP), which is an extension of genetic selection index
theory developed by Hazel and Lush (1942) and Hazel (1943), is quite well
suited to predicting genetic values from a wide variety of sources, ages,
qualities and quantities of data (White and Hodge, 1989). This approach,
which considers breeding values as random effects to be predicted rather than
fixed effects to be estimated, was largely developed by Henderson (1963,
1977, 1984) for dairy cattle breeding programmes. This technique, which in
fact is very robust, has been used widely in forest tree improvement
programmes (Borralho, 1995; Ericsson, 1994; Gea et al., 1993; Jefferson, 1989;
Magnussen and Yanchuk, 1994; White et al., 1986; etc.).

Breeding values for diameter of 984 parents belonging to four different
selection series and tested using different mating and field designs in progeny
trials at 28 sites were predicted by using a selection index approach
separately for each group of parents tested together on the same sites, then

GTI-DBH95.DOC



combining breeding values across groups. Performance in multiple
environments was treated in an analogous manner to multiple traits (Burdon,
1977). Variance and covariance matrices including all test sites were
constructed, and linear restrictions (Binet, 1965; James, 1968) were imposed on
the solution of the index coefficients vector for each groups of parents. By
imposing Binet restrictions on variance and covariance matrices which
included all 28 sites, the genetic gain on all sites was maximised, even when a
parent does not appear at that site.

Since previous analysis which compared performance of the different series
with control seedlot means suggested that means and variances of the series
did not differ (Carson et al., 1993 unpublished), breeding values for the
different groups were combined directly into aggregate breeding values.
These methods yielded the same results as BLP methods described by White
and Hodge (1989). The BLP breeding values obtained using these methods
were compared to those developed using a standard score method (Cotterill
et al., 1983; Hatcher et al., 1981; Lowe et al., 1983) in order to determine the
impact of using BLP compared to a far simpler method.

MATERIAL AND METHODS

Offspring of 984 parents were planted in progeny trials from 1969 to 1981.
Selection of parents is reviewed in Shelbourne et al. (1987). For most trials
seedlings were reared in a research nursery in a replicated design and field
planted one year from seed in a sets-in-replicates design. Most trials utilised
open-pollinated seed, but some parents were tested using control-pollinated
seed crossed in either a NC-II or a diallel design. Parents were represented on
a subset of the 28 sites almost exclusively with parents of the same selection
series. There were six combinations of breeding series and mating designs
(Table 1). Trials were assessed for diameter at breast height (dbh) (as well as
other traits) at various ages, and genetic parameters including heritability and
genetic variances were calculated and reported (Carson, 1991; Johnson, 1987;
Johnson and Burdon, 1990; Shelbourne and Low, 1980; Wilcox et al. 1975).

The selection index approach

An overall breeding value for diameter across selection series for dbh was
calculated using one assessment per site. The measurement of the oldest age
trees from each of the 28 sites was utilised. All programming and calculations
described in the following sections were carried out using SAS (SAS Institute,
1988).

The well known selection index formulae for predicting the genetic worth of a
candidate genotype (Wj) (Hazel, 1943; Hazel and Lush, 1942) is
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W] = alglj +a2g2]~+...+apgpj = igluigi]'

where g; is the economic weight of the ith trait measured; gj; is the
unobservable genetic value of the ith trait on the jth candidate genotype; and
p is the total number of traits (p=28 in this case). The same equation expressed
in matrix notation is

W;=a'g

where a is a p x 1 vector of assumed known economic weights corresponding
to each trait; and g is a p x 1 vector of unobservable genetic values
corresponding to each trait. In this case the target trait is diameter measured
at p sites with each site treated as a trait.

If no conditions are imposed and only linear functions of the observed data
are considered, than it is well known that the error variance of prediction will
be minimum and the correlation between true and predicted genetic worth
will be maximum (provided the V and C matrices are estimated without
error) only when

b=VICa

where b is a p x 1 vector of index coefficients to be estimated, Visap xp
matrix of phenotypic variances and covariances among family means, and C
is a p x p matrix of covariances between phenotypic means and their genetic
values.

Estimation procedures
The vector a

This 28 x 1 vector contains the economic weights associated with different
sites. These were calculated as the inverse of the square root of the phenotypic
variance of family means at the corresponding site, which implies that a gain
expressed as a proportion of the total variance was of equal importance on a
site with low phenotypic variance as on a site with a high phenotypic
variance. Since low variance sites in New Zealand tend to be slower growing
sites (Carson, 1989), this implies that, say, a 5% gain on a slow growth site is
of equal value as a 5% gain on a fast growing site.

The diagonal elements of matrix V
The diagonal elements of the 28 x 28 matrix V, that is, the phenotypic

variances of family means, were obtained from previous calculations (Carson,
1991; Johnson, 1987; Johnson and Burdon, 1990; Shelbourne and Low, 1980;
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Wilcox et al. 1975) where analysis of variance was used to calculate these
variances. Because this study involved data from trials which used different
mating designs, the models used for obtaining these diagonal elements
differed by mating design.

For full-sib family trials
Yigim =W+ Bj + fi + by + fhga + Pjia + Ejidm

where p is the overall mean; B; is the fixed effect of the jth replicate block
with j=1,2,...b; fi is the random effect of the kth female with E(f;)=0 and Var(fy)

=0'; ; by is the random effect of the Ith male with E(h;)=0 and Var(h, )=0‘i ; iy is

the specific combining ability effect of the kith full-sib family with E(fhy;)=0
and Var(fhi)=0 fi ; Pjki is the random plot error of the kith family in the jth

block with E(pj)=0 and Var (p]-kl)=of, + Gg /n; and ejxy, is the random error of
the mth tree in the jkIth plot with m=1,2,...n, E(€jxm)=0, and Var(ejgm)=5--

Parental breeding values were calculated, and the phenotypic variances of
half -sib family means (0'%J - ) were estimated for each site where mating

design was a diallel as

2 2 2 2 2
52 f*%r %a %p %
Pys 2 3 b bn

In addition, the repeatability of parental breeding values, hﬁs, was calculated
as

hs 02 +02 02 02 o
f m P,

5

m

+—4 4 €
3

_B—bn

The phenotypic variance of half-sib family means for NCII trials were
estimated. There was no significant difference between the phenotypic
variances of half-sib family means for tester and clones and therefore, the
common phenotypic variance (Burdon et al., 1983) of half-sib family means
was calculated as

2 2 2 2 2
02 =M+ﬂi+g€+£€_ .
Phis =7 K 4L 4 b bn
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where K and L are number of females (testers) and male parents,
respectively. The repeatability of half-sib family means, h%ls, was calculated as

(Kc%+Lo%l)/(K+L)
712 2 2 2
Koj+Loj, oz,% 0
K+L 4 b bn

hhs =

For half-sib family trials
Yjg =W+Bj+fk +pjk teju

where i is the overall mean; B; is the fixed effect of the jth block with
j=1,2,...b; fi is the random effect of the kth family with E(f)=0 and Var(f;)= o2 f

Pjk is the random plot error of the kth family in the jth block with E(pj)=0 and
Var(pjr)= 0‘2 + 0' /n; and ejy is the random error of the Ith tree in the jkth plot

with [=1, 2, .., E(ej))=0 and Var(e]kl)—c .- Therefore, the phenotypic variance
of half-sib family means becomes

2 2

(0] o

2 2 p e
o =0%+—+—.

Pus —"f b  bn

In addition, the repeatability of half-sib family means, hZ,, was calculated as

2
W2 = Of
hs — 0_2 2‘
c
o2+t 4 "e
f7 b bn

The number of families, blocks and trees per plot were not consistent across
different sites. The data within a series and mating design combination
tended to be nearly balanced with respect to parental representation and

number of offspring per parent on each site but not balanced between such
combinations.

The off-diagonal elements of matrix V
Since parents are expected to perform similarly on different sites, all the off-

diagonal elements of this matrix were expected to be non-zero. Since a large
number of parents are represented at the same set of sites, the off-diagonal
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elements could be estimated from the data. The covariances between family
means at different sites were calculated on the basis of Type B family mean
correlations or, in the case of full-sib trials, parental breeding value
correlations (Burdon, 1977). The estimates of these correlations were
calculated for all site pairs within the six balanced subsets (series and mating
design combinations, see Table 1).

Correlations used in the V matrix were the average correlation for site pairs in
a subset. Using the individual site pair correlations for constructing the
matrices resulted in many elements in the vector of index coefficients, b ,
being negetive, which is cointer- intuitive because parents are expected to
perform similarily on all sites. Using the average correlations within subsets
resulted in all positive elements in the vector of index coefficients. For
covariances between pairs of sites belonging to different series and mating
designs, the overall average correlation was used.

The analytical procedure for calculating covariances between parental
breeding values or family means at sites i and i” was

Covllo Y ) =1y [(G%’hsi )(G%hsi' )]%

where Y; ;. and Y . are family means or parental breeding values from the
ith and the i’ th site; 7¢is the average Type B phenotypic correlation of family
or breeding value means for the appropriate subset, and cf,h ~and O'f)h are
S{ S i/ .
the variances of family means or breeding values for the ith and the i’th site.

After formulating the complete matrix, its eigen values were calculated. All
the eigen values were positive, making the V matrix positive definite.

The matrix C

The elements of this 28 x 28 matrix are genetic covariances between the
observed family means for the ith site and the corresponding breeding value.
The variances of family means at different sites are quite heterogeneous
(Table 2) and, therefore, the elements of the C matrix were obtained using the
following methods (White and Hodge, 1989). Off diagonal elements were

defined as
%
2 2
er[(GPhSi )(Gphsr ﬂ '

and diagonal elements are defined as

2

2r¢C .
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Average phenotypic correlations (7)) were used in the same manner as for the
off-diagonal elements of matrix V.

The matrix C, which is calculated using this formula and is symmetric in this
case, must be positive definite (Hayes and Hill, 1981). However, some of its
characteristic roots were found to be negative. The negative roots were,
therefore, set to zero without altering the characteristic vectors, and a matrix

* . . 3 . .
C , the amended matrix of genetic variances and covariances, was defined as
* -1
C =UAU

U is the matrix of characteristic vectors of C, and A is the diagonal matrix with
characteristic roots of C as its elements, but with negative roots replaced by
zero.

The vector b

The vector of index coefficients was calculated as

b= vicha.

Linear restrictions imposed on vector b

Since the data was unbalanced in that not all the parents were deployed at all
the sites but tests involving parents within a particular breeding series tended
to be balanced, all of the 984 parents could be uniquely assigned to one of 24
groups which shared common sites (Table 3). The zeros and ones
corresponding to all the 28 sites in Table 3 indicate the presence and absence,
respectively, of the group of parents at those sites.

A vector corresponding to each of the 24 groups was calculated by imposing a

linear restriction on the earlier solution of the vector of coefficients b (James,
1968) as

* vl vl vl
b' =[1-vIK; KV K K; b

where b* j is the p x 1 vector of coefficients for the jth group of parents with j =
1,2,...,24; I is the identity matrix of the order p; K]- is the p x 1 vector with
elements of zeros and ones for the jth group (see Table 3); and K; is the

transpose of vector K. The purpose of imposing these restrictions was to
maximise the correlation between true and predicted breeding values and
also to reduce the error variance of predictions by maximising gain on all
sites, even those sites where a particular group of parents was not
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represented. This is equivalent to using a Binet restriction (Binet, 1965). A

separate set of coefficients (the b j) was obtained for each of the 24 groups of
parents.

Deviations of parental means from test environment means, expressed as a
vector D; and having the same number of rows as parents in group j, were
calculated for each group as

D] =Yj—0t

where Y; is a matrix of phenotypic parent means or breeding values for each

site which has p columns and the same number of rows as parents in group j;
and o is a p x 1 vector containing the fixed effects of the p test environments.
The average of all parents at a site was used as an estimate of the fixed effects,
as is assumed in BLP (White and Hodge, 1989).

Breeding values of parents in the jth group were predicted as
G]' =b ] D ]

where G; is the vector of predicted breeding values for the parents in the jth
group of parents; and b j is the vector of coefficients which corresponds to
the sites where the jth group of parents is represented.

Standard errors of the indices for the different groups of parents were
calculated as

)%

(b; v1e;

A comparison of the performance of control seedlots and the offspring of
parents for diameter in the 28 trials (Carson et al., 1993 unpublished)
suggested that the mean and the variance of parental breeding values do not
differ among series, and, therefore, among groups. Therefore, breeding values
from all groups were aggregated, without adjustment, to give the best linear
prediction of breeding values.

Comparison of BLP breeding values to standard scores

A standard score (similar to Hatcher et al., 1981) was calculated for each
parent at each site as
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where x is the parental mean at a particular site; X is the mean of all parents at
that site; and s is the standard deviation of parental means at that site. In
order to obtain on overall standard score for each parent, the standard scores
for each parent were averaged over sites for each site in which it was
represented. The similarity of the rankings obtained from the two methods
were compared by calculating a correlation coefficient and examining the
commonality of parents selected at different selection intensities.

RESULTS

The data available for diameter (dbh) for the parents in the New Zealand
breeding population represents a wide range of assessment ages, sites, and
mating designs. The age of measurement varied from 4 to 13 years and the
average diameter from 90.6 to 270.7 cm (Table 1).

The phenotypic variance of family means (the diagonal elements of the V
matrix) varied greatly among the 28 test environments (Table 2). Variances
differed by as much as ten fold. The repeatability of half-sib family means also
varied greatly among sites, and ranged from 0.31 to 0.82 with the exception of

one site which was extremely low (h}zls =0.01).

Estimates of the correlation of parental means or breeding values between
sites ranged from -0.22 to 0.74 (Table 4) with an overall average correlation of
0.41. The average correlations over sites within a series and mating design
combination (see Table 1) were 0.67 for the "850" series NC-II, 0.30 for the
"850" series polycross, 0.41 for the "850" diallel, 0.36 for the "268" open-
pollinated trials, 0.56 for the "875" diallel, and 0.15 for the "880" open-
pollinated trials.

The V and C matrices used to calculate parental breeding values are presented
in Appendices 1 and 2, respectively. For interest, Appendix 3 presents the V
matrix calculated using the actual family mean or breeding value correlation
for each site pair, rather than the average correlation for a site pair. Appendix

4 presents the coefficient vectors (the b j) for each of the 24 groups of parents,
and Appendix 5 lists parents in each of the 24 groups.

The predicted genetic worth for dbh aggregated for the 984 parents ranged
from -10.49 to 8.90 cm , and were distributed in a bell-shaped curve with long
tails (Figure 1). The standard error of the indices for the different groups of
parents ranged from 3.05 to 3.36 cm with a pooled standard error of 3.31. Of
the 50 top ranked parents, 7, 4,9, and 5 percent came from the "850", "268",
"875", and "880" selection series, respectively.

There was very good correspondence between BLP breeding values and

standard scores (r=0.96). In the top 25 percent of parents determined using
both methods, 91 percent were in common. As the selection intensity
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increased, however, the commonality decreased until in the top one percent
determined using both methods, only 50 percent were in common.

DISCUSSION

The approach we have taken to calculating BLP of breeding values appears to
be a efficient and valid method for obtaining rankings for diameter of the 984
parents which have been tested in the New Zealand radiata pine breeding
programme. We found the use of Binet restrictions to calculate BLP was
computationally more efficient, given the balance of parental representation
in our programme, than that described by White and Hodge (1989). Parents in
a selection series being tested together on several sites, but largely not with
parents in other series, meant that a relatively small number of groups could
be handled as a selection index calculated with a Binet restriction. We also
found this approach to be more intuitive than an overall BLP calculation as
described by White and Hodge (1989).

The breeding value estimates obtained appear to be valid estimates. The
standard errors of the indices for the 24 groups of parents were very similar,
suggesting that the predictions of genetic worth of the different groups of
parents were equally precise. The selection series did not appear to be
disproportionately represented in the top group of parents, supporting
previous analyses that suggested that the average performances of the series
are not different.

The use of family mean correlations averaged within series and mating design
combinations may not be the optimal approach. High and low correlations
among sites are buffered by using average correlations. While use of
individual site pair correlations would be desirable for obtaining the best
breeding values (given that the test sites are representative of the target sites),
use of individual site pair correlations in this case would lead to greater
problems with matrices with negative roots.

The overall rankings of parents obtained from BLP and from standard scores
were very similar. The comparison shows that in our case, where there was a
large amount of balance in parental representation across several sites, a very
simple procedure yields a very similar answer to a very complex one. The
specific set of parents selected using high selection intensities, however, was
not exactly the same, although there was a substantial amount of overlap. The
great extent of heterogeneity of the genetic parameters suggests the need for a
robust technique like BLP for predicting the genetic value of the parents
involved. The standard score method does not take into account the precision
of the parental mean estimates at the different sites (the heritability), nor does
it take into account the degree of agreement among sites. The BLP of breeding
values, therefore, should be more reliable for selecting the top group of
parents than the standard score method.
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Table 1:  Diameter (dbh) data used to rank parents in the breeding population.
Site | Forest/ Site Mating design Selection | Assessment | Average
No. Series Age (yrs) Diameter

(mm)

1 Kaingaroa NC I 850 10 24456
2 Wiamihia NCII 850 10 248.41
3 Maramarua Polycross 850 8 150.17
4 Woodhill Polycross 850 8 192.60
5 Kaingaroa 327 Polycross 850 8 158.08
6 Golden Down Polycross 850 8 144.98
7 Eyrwell Polycross 850 8 122.55
8 Woodhill Diallel 850 9 21299
9 Maramarua Diallel 850 9 168.63
10 Kaingaroa 327 Diallel 850 9 254.23
11 Awahonu Diallel 850 9 234 .51
12 Ruatoria Diallel 850 9 204.45
13 Golden Down Diallel 850 9 152.68
14 Mawhera Diallel 850 9 190.96
15 Eyrwell Diallel 850 9 125.90
16 Kaingaroa 905 Diallel 850 9 234.66
17 Berwick Diallel 850 9 98.20
18 Taringatora Diallel 850 9 165.97
19 Kaingaroa Open pollinated 268 10 240.15
20 Waimihia Open pollinated . 268 10 238.06
21 Gwavas Open pollinated 268 10 228.85
22 Woodhill Open pollinated 268 13 221.64
23 Otago Open pollinated 268 13 247.60
24 Onepu Diallel 875 7 232.31
25 Kaingaroa 327 Diallel 875 7 181.18
26 Moerewa Open pollinated 880 7 169.80
27 Taupo Open pollinated 880 4 90.64
28 Rotoehu Open pollinated 880 11 270.74




Table 2:

a
b
Cc

Variance components and family- mean heritability at different sites.
Variance components
Sites 2 a 2 b Economic
GPhs h hs . c
weights
1 84.70 0.64 0.109
2 45.06 0.77 0.149
3 66.59 0.34 0.123
4 100.39 0.59 0.099
5 113.14 0.80 0.094
6 40.29 0.55 0.158
7 32.19 0.74 0.176
8 158.00 0.79 0.079
9 42.00 0.31 0.154
10 109.00 0.82 0.096
11 122.00 0.81 0.091
12 67.00 0.46 0.122
13 35.00 043 0.169
14 65.00 0.50 0.124
15 30.00 0.25 0.183
16 77.00 0.64 0.114
17 34.00 0.01 0.171
18 47.00 0.56 0.146
19 149.73 0.60 0.082
20 116.37 ' 0.58 0.093
21 113.90 0.40 0.094
22 40.38 0.52 0.157
23 49.64 0.58 0.142
24 43.75 0.79 0.151
25 19.68 0.74 0.225
26 133.43 0.46 0.087
27 13.18 0.62 0.275
28 160.87 0.55 0.079

phenotypic variance of family mean and genotypic variances respectively.
genetic repeatibility of a half-sib family mean.
the reciprocal of the standard deviation of family means.




bsence of parents at different sites.

Groups showing presence or a

Table 3

Groups

22 23 24

21

19 20

9 10 11 12 13 14 15 16 17 18

8

Sites

10

11

12
13
14
15
16
17
18
19
20

21

22

23

24
25

26

27

28

2 171 96 5

17

3

No. of parents
in the group

0 and 1 indicate the presence or absence respectively, of the group of clones on the corresponding site.
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Table 5:

Comparison of parental selection based on standard scores compared to BLP.

Mean aggregate breeding value (cm)

Sampling Intensity BLP Standard score Common parents
(%) selected (%)
1 6.95 5.67 50.00
5 5.32 4.89 72.00
10 443 417 78.00
15 3.86 3.65 78.66
20 3.45 3.37 90.00
25 3.10 3.05 91.00
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Figure 1.: Distribution of breeding values for stem diameter.

4.2

5.4

T

6.6

7.8

8.29

1




os0olleoL |eszz [ssiz [evee [eeve |0 |veis |ovzs [vwes |ocee [eesz [eoey (1992 |ovee |viez [os6e [o9es [eLos [evie |00t [9szz [esoe |191s [L9'8v [vose [16vE [08zp
sos lsier love [z19 [oze |oss |[ves [vevL |oost |10zt [ese |ors |oger [eoz (1211 |28 [se'kk |oe'sk [esvh |06 [sviL [esz [es's  |6LvL [eeel [set |e66  |oz€l
oszz love |oveet|eosr [ozez |iie 1182 |22zy [ec sy |vivs |ecoe |og'sz |ee'se |e2ve |L9'se |L1'92 |129e |i8'8v |eL'ovy |L9'82 [09°'ss [oi's2 [so'se |90y [vEvr |ot'oe |esle [ssEv
ss1z leve leoel [soer [ovor |61 [osor [ersL [eest [ez0z [sott |166 |16l |16 [oz€l |sook [Le'Ek |28 [vzzk [10kk [eeiE [ve'e  [szob [LosL |20zt [eser |12EL |pier
crze loze |ozez |ovor [szey |sszt |ovor [vozz |eezz |ooke |Lez |u2vy |eeee |ssel [evoe |e6vh |vL02 |s622 |sv'oe |evor [veie [Lewh [so9L [se9z [se'se [z9702 |0zl |96ve
czve logs |L11e (2611 [sez |vosy [602r |88z |6062 |00'ee [os'8r |es'st |soee |sLvh |oL1e |96'Sh 6022 |18'62 |18 |6vLL [es'ee [Le'sh [zl [osse |voze [2ozz |essl |ss9z
190¢ |ve'e [11'82 |osor [or'oL |e02L [seov |oe'se |reoz |osez [699t |6L'vi 9gTie |ecel [2o6L |ovvi [26'6L [88'92 |iv'se L'k [es'oE [1eEl [sv'sL [es'se |ecve [9s'6L |eviL |seEe
va'is |vevr |zzzy leves |vozz [sesz |oe'se |oseri|soiy |z2uy |cosz |esez [i8'se |6c22 |s62e |sive |ovee |si'sy [sgey [evoe |seis |el'ee [se'se |svev [seov |veee |62 [Lzov
oves |oost |ezzy lesst |eezz |eo6z |veoe |soiy |zeori|sszy [eesz |sove [szoe |eoze |1eee |vwve |esee [sosy |viev [sL92 |e6'ks |pvee [e292 |seev [oviv |aLee |e962 [ozov
vres [1ozr |pivs 6oz |ooie |ooee [osez [zzzy |8y |ovevi|eree |eezz [aiiv |L9s2 |822e |eszz |ogse [oL'1s |ee'sy |ie0e |16'8S |6592 |sL62 |seev |96'ov |verse |z9€€ [Liov
ocee lese |ecoe [sobt |ze21 lossL |eorar [2o'ez [zesz [e1ze |oozy |ei'oL [iev2 |12k |ecee eyl |eLze [L908 |e6'82 |008L [16'vE |68Vl [99°'9L (16722 |6292 |iviE |l8'8L |l8'SE
ccgz lors |oesz 166 |2zvL |ezst |evvl |esez |sove |eezz |61or |oove |ecoz |veer [vosl |66l [ee6L [60'92 [99've |1e'sh |69°62 992k |LLvL |vrez |oeEe [1esL |soor |oozz
cozy lozzl |zeee |16w1 |ezee |soez |oe 1z [L8°se [szoe [eviv |zev2 |ecoz |ooze |iveL [9982 [e0'12 |or6e [9z6e |Li'le |vo'e2 |89 vy [so6l [eeie |eLse [soee |bwzz |sive |iiee
199z |29z lezve 1ce |ssel [srvr |eeer |eeee |eozz |zose |12st |veet |6l |oooe |eszt erer [oksL [1sve |orez |sevi 6822 |68°1L [1E€L |0g22 [00'12 [Lb'ZL |Z0°'SH |L902
a1ee |1zht |z9'se lozel |evoe [or1z [eoer [seze [ieee |ssze |eezz |vo6L |99z 6821 |00's9 [eesl [eL9z [Lo'9e [okve |9ui2 [so'iy [os'zL [6s6L |egee [2e'0e |BL'SE |61z |evoe
vrge lezs 2192 [soor |eevL |96'st |ovyl [sive |vrve |eLzz |evos |68t |0tz |erel |ze6t foose [eost [Lv9e |eose |esst [eioe [seer |1 |6ove |e9ee [spelL [szol [|eeEe
aLee |sett |1zoe [16'eL |vzoz |60z [ee61 |ovee [zeee |oese |eszz [eesr |ovee [orel |ezoz [eoel [ooze [eo9e [eove |eviz [s9riy |2221 686l [eeee |6e'1e [25s2 |esze [|esoe
99'es loe'st |28y |2281 |s6z2 [1e'62 889z [si'sy [sosy |oks |z90e |09z |9gee |15ve [L0'9e |iv9z (299 |oozzi|iLov |ooe2 |vees |e6'€e |es'92 |L6'vv |oeey |osve |ovoe |s9riv
2105 |zsvr levoy [vzzy |svoz |21sz |iwse |soer [viev |essy |essz |99ve |11ze |oree |orve [eo'se [eove |1Lov Joosol|ivie |aLes |z922 |og'se [osey |voov [1972E |eL'82 |ec6E
svie (106 2982 1011 [evor loszt |wzst |evoz [sroz |ze0e |ooss ie'st |poez |sevi |91z |es'st |evie |ooee |Ivze |ooey |esze [Lovi |vist [eeoz |seve [veoz [veisL |svve
00’19 |svzt |ooss |ogie |verie [eeee [esoe [se1s [es'ks |16'8s [16've |69°62 |B9'vr 68722 [so'iv [eroe [eoiy [v2ies [ot'es |es'ze |oossifoeze [vsoe |z1'1s |ozey |oeee |esve ey
o5z |68z |ovse [pos |zevL [1est (1€l |61ez |vrez 659z |esmi |9921 |soel |68t [oszt |set 2221 |es'€e |92 |LovL foeze |siee [isoL [1i'eL [90ZL [esEL (Lot ovie
eg0c |co'8 8082 [szoL [soor [erzL [svst [se'sz [ezioz |sze2 |99'ak |zbvi |eeiz [1eel |esel |Lewl |68'6L [eg'92 |oesz |pLst [psoe [18'0L |ezov |ozoz |s0'6L [ps'SE [LpiL |seez
1915 |6zvL |90y [Lo8L |se'oz |ossz |es'sz |ever |seev |seev |62z |vrez |eLse [oeze |28z |60ve [esee |L6'vv Josey |se9g [L11s [Li'sL |ozoz foreli|ssie [soez |izE2 [Erov
198p [e6€L |vevy [20'21 |se'sz |vozz [eeve |se'ov [ov'iv |96'oy |ezoz |eezz |soee |00z |2s'0e |69z |6EiE |9gEy |roOv |seve |ozey [90'zL [s0'6L [eele Jovoor|vsve |eszz |18z
voee [se1L |oroe [osel |90z [coze |9s'6r |veee [eree |vese |iwiz |1zt |wwze [zl [si'se [eveL |isse |osve |19ze |veoz |ozee [68'El |vS'SL [so9g |vsve |ese9 |ovzz 6L0E
16vE |66 |6 1€ (1221 |ozsr |ecel |eviL |ie62 [69'62 |L96e 1881 |soor |sive [Lost [eize [szer [esze |ovoe |ese |veiL |esve |19k |l |czee |sszz |ovez |oosy |eety
o'y lozel |ssey |pzoL |96've |ssoz |se€z |Lzov |osov [L1'ov |ie'se |oozz [L1ee [L902 [evoe [eeee [es0c 8oLy |6eeE |svve |eviv |oviz |se€z [etov (1826 |6L0e |ee Ly o ve
oz | 1z | 9z | st | ve | ez | ze | 1z | oz | 6t | e | 21 | ot | st | v | e || 1 |o| 6 8 L 9 s v € z 1
JequinN elis

‘suoljejell09 ebelaae uo paseq (aouelieAo9 -1ea oidAjouayd) xujew A 8yl “pxipuaddy




cser |sivr [z1sy [orey [ozve |ov'es |vz1e |os€ot |os'vol|os8LL[09799 (99795 |92'se [ezes [ee8L [svLs [es6L |oe Lok [ov'LoL 9629 0022k [2i'ss [9919 |oceol |veze |8zEL |28'69 |2L'SE
aivs lovy |zez |vezt [over |oost [sozL |e962 |oooe [2ove [90'6L [02oL |ovve |vest [evee |ovor |oLze [eLoe |voe2 |2o'8h [96vE [8LSL |98zt [es'ee [ogz2 osze [ss6L |ovzz
2isv |ze2t loviy lozee [eses [veeo [ezos |vvve |ov'se |oesol 9900 [091s |vozs |ovey |ve'rs |vees [evee |viz6 [sees [vezs [02'kii|ozos [o'9s [e1ve [99e8 |ozes [sse9 [oLzs
orey vezr |ozee |sozz [esee |veez |ooiz [szoe |99'se |ss'iv |osez [eo6l [z8'62 |98 |ovzz |ovoz [esze |vsie [svse |20z |erey |seel [osiz |vioe [vove [ezzz [evve |syee
oz lovsl |zs'es |esee |eoer losse |ovze |sovs [eovs |ooze |vive |vse2 |ovvv |oLze |verov |s662 |sv'iv |96'ss |o62s [veee |s9e9 |vise |9tee |oses [890s |vELr |ovoe [ee6y
ov'g9 |06l |ve29 |veez |orse |ogae [si vz [oszs |si'es [00'99 |ooze [ovie |oe'zy |9s'62 |esev |esie [sLvy [29'6S |vE9s [oo'se |veiz9 |oo'ie [2ove |ovis [eovs |vovy [sree [9LEs
vi19 lsozL |zzes looiz |orze |sive |voriz |eets |sves [eses |seee |sesz |ezey |99'9e [veee |og'se |ve'se [oL'es |eg0s |vsie [s119 [e9ze |960E [s8L1s [sLey [esee [seve |oe sy
oLeotleoez |vvve |ozoe [sovs [oszs [z6'1s |ovze |oees |vsve |vo'os |09y |viis |8y |o6'se |ocsy [e6'99 [oc06 [oe'se [s6'2s o820k |scoy [06'1s |96°98 [06'18 |89'99 |vzes |psos
og'vot|oooe [ovse |ooee [aovs [s1'ss [svzs |oees |seve [os'se [voos [sier |oses |ozsy |2999 [ss'sy |vo'z9 |sz'i6 [sees |9s'es |oe'€ol[esoy |oves |osze |osze |vpz9 |sces |ovis
06git[zove loesotlesiy [oo2e [0oae [es'es [vsve |os'se |oveor|ez e [oovs |veze |ve'ts |esss |ov'ss [eLoL |oseol |osz6 [vL0o9 |ogLii|sies [os6s |oz66 [e6'e6 |ev'as |veze |vezs
09'99 |o0'6L |0909 |ocee |rLve |00ze [seee |voos [voos |ozve |ro8e |eeze |vievy [evoe [sLvv |9see |ov'sy |ve'L9 [862s [00'9e [e8'69 862 |eece |es'ss [sses [esey |viie |vLus
09'95 lozot |o9'ls |ee'6l |vsez |ov'ie |sesz [99zy |siey |99vs [eeze |pszz |oviv |ss'sz [so'se |v6'le |99'8¢ [8i'2s [2eev |29°0t |se'es |eese |ve'se |sviv |eLvy |evoe |orze [oowy
az'se lovvz |vozL |esee lovvy |oe sy |erey |vevs losze |vees |veey |oviv |ze29 |vese [eezs |02y |ozes [es'sL [zzvs |soov |oees |oi'se [voey |2s1s |oe29 |2evs |oesy [ezo9
zzes |vest |over [eoss |oszz |osez |oooz [sLvw [ozsy [ve'is |evoe |sssz [veee |oeve |erse |ozoz |eeoe [coev |ecov |osse [eLss [sLez [eo9e |oowy |ooer |e2ve |vioe |veLv
ze'8L levze |veiL lovie |veov [eser |veee 0659 [2999 |os'ss [eLvy |sose |eeLs |sLse |sozs |vose |oves [vieL |ozee [zeey |oiee |oo'se |siec |vo's9 |v8'L9 |9c0s [sebv |vB09
sv'ss |ov'ol |vees |oroz |seez [g6ie |08z |ocsy [eesv |ov'ss [eze [vezz |90z |ozez |vose |sese [veee [ve2s |vo0s [90'te |ve09 |o'se |viee |siey |sesh |96'9e |9szE |vorv
z56L |o12z |evee [eeze |sviy [svvy [veee [26'99 [vorze [ezos |ov'sy |oose |ozes |eeoe |oves |veee |cevs |veeL |veeo |seer [oces |esse [sLee |vo'99 [ez2o |pi'Ls [sosy [8219
o 01 2208 |v2 26 |vsze |oess [eoes |ores [oeoe [sz'16 [oseot|vete [s1es [es'es [eosv |viaL |vees |veeL |eese |eves |oo'es [sveii|se Ly [99€s |vees [2Lve |0o'69 |08'09 |oces
ov'1ok|vosz |ecze |svse |oezs |ve'os [esos |oe'ss [sz'os 9826 |86z [ze'6y |22 v |eeov [02'e9 |vo'0s |v269 [ev'es [ezes |eevs |ee9oL|ve'sy |2L0s |oose |so08 |g2se |ovis [sr8L
9629 [z08L |ve2s [z0z2 |veee |oose [vsie [sezs [os'es [vzoo |oose |co0e [soov |orsz |zeev |91 |ssey |oo'es |esvs [cove |ee'se [vi'sz |svie |ozzs |oLer |svov |eose [ossy
oozzilosve |oztiilezzy [soee [vezo [s119 [osz0L 060k |08 211 [2a'69 [se6s [oe'68 [BL'SS |o1ze [vz09 |oces [svaii|eceoo0L|e6's9 feezei|oevs |80k |oe2ol [ov'oe |2s'eL (8169 |9s8've
z1'ss lszst |ozos |szel |vese |oo'ke [eozz |seor [esov |sies [srez |ze'se |ovee |ssee [oo'se |ozse |esse [eeLy |ve'sy |vi's2 |oevs |eeel [eo'Le [ezoe |c1ve [|8zze |e2ie |osey
09’19 legzt |o1as |es1z |arze [zove |o60e |06'1s |ovzs |oses [eeee |ve'sz |voey |2o'9z [si'ee |vise |sL6e |99'€s |2L0s [svie |s0'19 |29'1e fsLve |esov |si'se [8o'LE |veveE |06Lp
oeeoL [ss6z [21ve [vioe |oses [ovzs [sz1s |oe'9e [o6'ze [oz'e6 [2e'ss |sviv [2si |oowy |vo'so |sL'ev |vo'99 |ve'es |00'se [9Les [oe2ol|ezee [esov 1629 |oe'ee |oi'zs |vses |9zo8
ve16 |os2z |o988 [vove [s90s [sovs [szsy |oe'ie [osze [26'e6 [8sEs |euvy |oez9 |oozy |vei9 |se'sy |sz2e [eLve |soos |ozer [ovge |eive [sise 9669 |s209 |sosy |a1'ss |zesz
ez6L |orze |oeeL ez |vevw |vovy [cree |8999 [vzo |svor [eeey |evoe |zevs |e2ve |9e0s |96'9e |vi'ls [00'69 [ee'se [svov [es'e |sLzz [sole ores [eoer |ivee [esty [8S L9
28'69 [e6'6L [8s€9 [evvz |ovoe [ssse [seve [vies [sees |veze |prze |ovze |oeey |vioe |sevy |osze |90'sy |08'09 |ov'is [e9se [s1'e9 |ezie |veve |vses |ol'ss [ee'vy |eeoe [8s2e
2156 lovzz |ovze |svee [zeey [ores |oszy |vso8 |ovis |ve2e |pLLs |oovy (2299 [veiy |sv09 [vovy |89 |oces [szes |oe'sv |98've [os'zy |06 [oz0s |29'ss [esie |ezze osEll
oz | 21z | 9z | sz | vz | ez |z | 1z | oz | 6t | o | & | o | st | v [ e |2 | 1 | oL ]| 6 8 L 9 s v > z 1
JequInN oS

‘senjeA Buipesiq J19y) pue sueew oidAjousyd ueamiaq SEOUBLIBAOD PUB S8OUBLIBA d}8ueY) : Xujew J 8yl “Z xipuaddy




18'00Ljo2'sL |og's- [sSle [eL'2e |e2pe |L8°0E |bB'LS |Ov'2S |pP'6S |OEEE |€€'8C [€9CY (1992 |9L'6E |V.'BC [9L'6E [99'ES [2L'0S [BY'LE [00'L9 [9G°[C |EBOE |L9'LS |98V |¥O'6E |I6VE |98'LY
oz'sh |BL'EL |evs |Lb'9 |oc6 [08'6 |88 ¥8'vL |00'GL |LOLL (€56 |0L'8 |02l |[29°L |[Le'hl |ee8 [8€'Ll |9€'St [SS'vl |L06 BVl |68°L |€8'8 |6LVL [€6'EL |SE'LL |66'6 |OL'EL
08's- |e1'L |eveel|eost |9262 |LL'1E |L1'8C |22Ly [ELLY VLIPS |EEOE [08'GS [28'8E |€CPC |L9'GE |LL'9C [LC'9E [/8'8Y [6L'9V |/9'8BC [09'SS [0L'SC |BO'BC |90°LY |VE'VY |OL'9E |6L'LE |BSEY
ss'12 219 |e96l |96l |ov'9L [Z6°LL |o8OL [€L'BL |ee8L |6.0C [S9°bL |L66 |L6'VL |[LE'6 [OL'€L [SO'OL |LE'EL [L2'8L |VLLL |LO'LL |9€LE |¥9'6 [BLOL [L0'8L [2O'ZL |98EL |L2CL |VL9L
c1'2e loze 9262 |ov'9L |sLep |s8LL |Ob9L [pO'Le |ee°l2 |00°LE |L€°LL |LL'VL |€CT2 [88'EL [SP'OC [66'PL |PL'OC |BE'LC |SP'9C [2v'9L |VB'LE |LEVL |BO9L [S6'9C [8E'SC |29°0C |02'8L (96
ezve log'e |Lb1e [L6°1L |s8°LL |p9'6y |60CL |8L82 (2502 |29'€E |0S'8L [EL'GL [B89'ET |8LPL |9Lkc |96'SL |60CC [l8'6C [LL'BC |6V'LL [2S6'EE [LE'SL |ELLL |0L'82 |V¥O'LZ |@0'CC |6E6F |8S'9C
/80 |p8'8 |L1'82 |08°0L |0L'9L [60°CL |BEOV |96°SC |LLEL |SSTC |69°94 |6Vl |9€'kC [€E'EL [C9'6L [Ov'PL |[C6'6L |BB'OC |Ib'SE |LL'SL |6SOE |LB'EL |BY'SL [68'GC |6€'VC |9B'6L |6V Ll [86°ES
v8'1S |v8'PL |22Ly |EL'BL |02 |8L'8C |96'SC |O6'ELL|SCBE |LE'CY [20'8C e8'ez |L8'se |6€22 [s6'2e [8Lve |ov'ee [si'sy [soey [ev'9e [scls |6l'€2 |s6'Se [svev |seov |veee |le62 |L2Op
ovr'es |oosL |eLsy |ee8l [eel2 [25°02 |LLEL [228E |LE9LL|€99S [2E'82 |60PC [SSOE [€9CC |LEEE |vv¥C [CB'EE |S9'SP |PL'EY [BL'9C |€6'LS |VV'EC [€C'9C [S6'EY |OP' LY |2L'EE [69'6C (0L OV
pp'6S (L0721 |pLvS |6L°02 |00'LE [29EE |SSC2 [LEeh [€9'9S [EL'6VL|ELE |€E'LC |ChLb [L9'GC |BLLE |EL[Z |9E'BE |9L'LS |€6'8Y [LE'OE |L6'BS |65°9C |SL'6C [SB6Y |96'9V |bc'8E |L9EE [LIL'OY
ocee lese |eeoe |sobL [ZeZL |0S'8L |69'9L [20'82 [2E'8C |E€L'2E |0O'LY |6L'1e |S9'8L |P9¥L [OP'6 |0S'LC |69'VC [S6'9V |BEVY |68'8 |96'8L |68'VL |99'OL |16/ [6€'9C [bv'lc [/8'8L |/8'GC
ecgz |or'e |osse [166 [LLFL |eLSL |6L'vL |€8°€EC |60'Ve |€€'le (611 JOOPE |Ov'LL [28'LL |¥6°0- €8V |96°kC |BV'EE [2C'6C [LE'8- |6SLL [997Ct LMVl |v.'EC |9E'€C [ke'BL [SO'9L |00'Ce
oy |oz2L |2ese [16'¥L |€222 [89°€C |9€'lc [/8'SE [SC9E |2b'Lv [S9'8L [ov'ZL |OO'LL |9C'8L |I18'BY [96'SC |CCOV |v6'P9 [|L6'VS [6€°L |SC9S |SO'6L |CE'LE [SL'SE |S9'EE |bv'lZ [Skve [LL'EE
1992 |29z lezve |1e'6 [88EL [8LVL |ecEl |6€Ce |€9'ce [L9'Ge [y9vL (28'LL |92'8L |OOOE |LS¥L |6V |eSke |VO'6C [0E'BL [90°L [B6°0E [68'kL [LE'EL |OE'CC |00'bE [Li'LL [LO'SL [L9°0C
o1'6€ [1Z'L1 |29°SE |0oL'€L [2y'02 (9212 |29'6L [S6°CE [LE'EE |BLLE |[OP'6 |P6'O- |18'8P |LSPL |OO'S9 |9E'EL |Ov'9Z |LO'OV [L9'VP 029 |€9°LY |0S'LL |6S'6L [CBCE |C6'OE |BL'SC |6L'CC [CP'OE
vz |eze |LL'92 [soOL |66'¥L [96°SL |ov'vl [8L've |byve [€Lle [0S'Le [e8'pL [96'SS [L6'PL |9E'EL |OO'SE JOoLve |vl'Sy [00eh [EL'9 |EL'EY [S8CL |LE'VI |60VE |69'CC [8P'BL (829l [CE'CC
92'6¢ |seLL |129e [16°€L |PL02 |60'C2 |26°6L |[9P'EE [28'EE |9E°BE [69'v2 [96'LC [22OF [eS'Ie |Op'9e [0LvC |0O'L9 |vE'ES [LL'8Y [BL'E- |9E'8Y |LLLL |68'6L [CE'EE |6E'LE |2S'SC |€ES'CT [68°0€E
99'es |9e'SL |/8'8Y [LL8L |86°22 |18°'62 |88'92 |SL'SP |S9'SY |9L°LS |S6°9p |[6¥'EE |P6V9 |PO'6C [LOOY [vl'SY |VE'ES |OO'SCL|EE'S8 [VLOl |9E€'9L |66'€EC |€8'9C [L6'PY |9ECY |OS'PE |OV'OE (89'LY
2205 lesvL |evoy |vezL |sv9e |L182 |Ip'Se [89ey |vL'Ev |e6'8y [8Eby |2e62 |L6VS [0E'8L [L9bY |00y |LL'BF |EE'SB |OO'60L|ES'EL |/8'0L |[9CC |9E€'SC [0SCy |VO'OV [E9CE [EL'8C |6E'6E
gv'ie (106 [z9'82 |LO'bL [evot |oszt |LLsh |ev'9g |8L92 |Le0E [68'8 [LE'8- |6€°L [90'F |02'9F |€L'9 |BL'E- |pLOL |ESEL JOOCY |66'LE |LOVL |PL'SL |BE'OC [S8'VC |peOC (PBLL [SPVE
0019 lsyzL |09'ss |oe'ie [¥81e [e6°€E |65°0€ [B8E'LS |€6°LS |16'8S [96'8L |6G°LL |SC9S [86°0E |€9LY [E€LEV |9€'BY |9E'9L |L8°0L |66'LC JOO'BSL|OE'LC [PS'OE |LL'IS |02'8Y |IC'6E |6SPE [ELLY
9522 |eg'L |or'sz |v96 [Le¥L |Le'SE |18'€EL [6L'€ES |pp'Ee [65°92 |68'FL [99°CL |SO'6L |68'bE |0SLE |987CF |LL'LL |66'€C [L9'CC |LO'VL [0E'LE |6L'CE JOL'EL |Sv'vl |vS'8C [9L°L |L9'SL |ovie
cg'0c leg's |80'82 [8L0L |80°9L [EL'ZL |8P'SL [S6'SS |€2°92 [SL'62 |99'9L |LL'vL |2EkE [LEEL 656} |LEVL |68'6L |E8'9C [9€'SC [PL'SL |VS'OE |OL'EL |62°OF |pL'CE [Ev'le [SB'SL [Lv'llL [S6'EC
19°LS |6LpL |90y [L0'8L |S6'92 [02'82 |68°GC [8p'Ev |S6°Ev |S8'6Y [L6°L2 |pL'E2 |2L'SE [0ECC [28CE |60'VC [CE'EE |L6'VY [0SCh [8E€'9C |LL'LS [ev'vl |PL'CE |VLELL|LE'BE |6EYC [LC6C [ELOV
l9'8y |e6EL |vEVY |20°LL |8€'S2 |vO'L2 |6E've |S6'OF |Ov'LP [96°9P |62'92 |9ECZ |S9'EE |00'kC [26'0E |69°CC |6ETLE [9ECY |YO'OF |S8'VC [02'8Y |PS'8C [EY'IC |LE'BE |6E'00L|9E’L |B8S'LC |I8'LE
vo'6e |se'LL |0L'9E [98°EL |L9°02 [20ce |98°'6L |PE'EE |SL'€E |ve8E [Lp'ie |L1e8L [bp'L2 |LL'ZL |8L'SS [8P'8L |LS'SC |0S'PE |L9CE |[¥COC |9C6E |9L°L |SB'SL |6E'VEC |9€°L |6S'99 |9v'cc [6.0E
16vE |66'6 |[6L°LE |12l 028l |6E'6L |6V°LL |LE62 |69°62 [L9°EE |/8'8F |SOOL (SL'¥S [LO'SL [6L'CC [82'9L |€SCC |OV'OE |€L'8C |¥B8'LL |6SVE |k9'SL |Lv/L [LZ'6C [BS'[C |9¥'CC |90'SY |6E' LY
o8'/y |0L'€L |8SEV |9l |96'PC [8S°9C |86°'€EC |L2OF |0LOF |LI'9Y [L8'GC |00CC |LL'EE [L9°0C |CV'OE [cE€'CC |68°0E [89'LY |6E'6E |SY'PC |EV'LY |OP'IC |SE'EC [EL'OV |18'LE |GL'OE [6E'LY |OL'V8
:14 14 9C ST e €T (24 24 (124 61 13 Ll 9l St |42 €l (43 L ol 6 8 L 9 S v € (4 I
Joqunu sjis

SOIeS B UIYNM Se)is JeA0 pebeiaAe suojje|aliod uey) Jayjel [enjoe uo paseq Xujew A eyl ‘¢ xipuaddy




- - - - - - - - - ¥26°0 - coc’t - - ve
- - - - - - - - el 980 - Koy} - - €2
- - - - - - - - - - - - - - 0c
- - - - - - - - - - - - - - 8l
- - - - - - - - - - - - 80€’} ¥56°0 St
- - - - - - - 8G/.°} - - ¥66°0 - - - LE
- - - - - - - 685} - - 6680 €0}’ - - (o]}
- - - - - - - 90€’} VL 9690 8€.°0 906°0 - - 6
- - - - - - - L£8°0 ¢sL’0 9y0 €L¥'0 0850 - - 8
- - - - - - - 880°} 9,60 0850 G190 SS.°0 - - L
L0 0950 €8€°0 00€°0 LIE0 LSO €9¢'0 - - - - - €90 €9%°0 9
€9€°0 S6¥°0 SEE0 §9¢°0 0820 IS0 ceeo - - - - - 695°0 S0 S
Lce0 8eY'0 ¥6¢0 ¥€2°0 8v2'0 66€°0 S0¢'0 v.lv'0 9¢v0 ¢se’o - 12g0 9050 69€°0 14
- 4 A0 cieo 8v2'0 c92¢'0 cevo JAYAL) 8150 L9%°0 9.¢0 €620 85€°0 - - €
LI€0 cer’o 06¢0 €20 Sve'o ¥6€°0 €020 LSO 09¥°0 ¢leo 6820 €S€°0 L0S°0 69€°0 ¢
8620 L0¥°0 ¢leo 81¢0 0€Cc0 1LEO 1610 eey o 06€°0 120 1) ZA] 6620 18¥°0 1SE0 }
. dnoip
148 €l cl L ol 6 8 L 9 S v € 4 I
sels

‘sjualed Jo dnoib yoea 10} S10}199A Jualdiyeod ay] :p Xipuaddy




ve

- - - 888"} §S9¢’'} - - - - - - - - - 44
8660 105°€ 980°| - - - - - - - - - - - 12
0€£8°0 vi6c 106°0 LLO'} 8LL0 - - - - - - - - - 0c

- - - - - - - - 9680  06L0 - - - - 61

- - - - - - - €08°0 ¥6.L°0 00,0 - - - - 8l

- - - - - 180°} - - LLL0 S89°0 - - - - L

- - - - - 1S6°0 - 60.L°0 c0L'0 6190 - - - - 9l

- - - - - - 12O} 90,0 669°0 9190 - - - - 14"

- - - - - ¢80’} 961} - 1S90 0850 - - - - gl

- - - - - 696°0 0L0°} L19°0 S09°0 £€5°0 - - - - cl

- - - - - - - - - - - - - - m
26€0 cse’t 02’0 228’0 0SS0 - - - - - - - - - 8

- - - - - S09°0 999°0 - - - - - - - L

- - - - - - - - - - €8¥°0 89G°0 8.€0 S09°0 9

- - - - - - - 66¢'0 9620 1920 levo 1050 YEE0 SES°0 °]

- - - - - - - 8¥2’0 Sve0 91¢’0 LLEO 142740 G620 - 14
€EL’0 64¥°0 9€L0 v.9°0 (821 40] - - - - - 66€°0 - cle0 66%°0 €

- - - - - - - - - - €.€°0 8EY0 1620 L9%°0 4

- - - - - - - 8220 922’0 6610 LSE0 43 4] .20 6ev’0 8

dnoup
8¢ L2 92 se ve €2 [44 e (11 61 8l Ll 9l Sl
SoNS

penupuos :pxijpuaddy




06S ¥9G €95 ¢9S LES 66¢ S8¢ ¢L¢ 19¢ ¥SC EEC09L 99 GL vI | 89¢ 9l

LLEVOL 0s8 St
¥€S 062 89¢ vi
¢€599¢5 8¢e ¢ll 59 89¢ 18
6 666 809 885 /85 085 B.S

LLS9.S V.S €15 0LS 695 995 S95 65G ¢SS 1SS 0GS 9¥S 8€S €ES LES 0€S LS ¥¢S 8LS LIS VIS ¢1S L0S 905
00S 66V 86Y S6V €6V 987 S8V ¥8Y 08V 25V LS 0S¥ viv LEV CEV LEY 6CV L2V vev €¢V Lev Ly L1y 80V LOY
S0v 20V L0 00 £6€ 26€ 68E€ 08E LLE 9LE 69€ LIE 99€ E9E ¢9€ 09E 6SE 9SE YSE CSE 6VE BEE SEE EEE LEE
62€ L2€ 92€ €2€ 0¢E 61€ 8LE OLE SOE 86¢ L6C €62 16¢ 68¢ 88¢ 8¢ 08¢ 6.2 LLC 0.2 69¢ ¢9¢ 8S¢ 0S¢ LV¢
y¥2 v€2 2€C 62¢ 822 92¢ €22 tec 612 8lc Skevic €L 01C 661 861 L6} V61 681 881 €81 281 9LL €1 691
291 65 6V Lyl GPL VL 2PL OV) 6EL LEL 9EL GEL EEL cEL 9L €CF 22t Lck LLESHLELECHE 901 SOF €01

20L 101 86 L6 68 .8€8¢28 18.L9.2.898S VS 6V 8F 9V 2y 6E8E LEEECE LELE9CECCCC028LCL69 89¢ cl
8.y 00V 0s8 L
Slc 0s8 ol

0¥S 9€S V€S 0ES LLY €LV ¢cv LOY ¢O¥ S6€ E£6€
26€ 9/€ €€ 0LE €9€ 02E 6LE BLE 9LE SLE VIE €82 182 9.¢ ¥.¢ ¢.2 05¢ 8Y¢ 9¥¢ S¥e Ov¢ 6€¢C BEC LEC 9EC

¥€£2 €62 2€2 0£2 82¢ L22 92c Geec vee e bee L8LCLL LLLOLL VL ELL CLE 601 1O €698 €8 L 8E 9€ $E CE 0S8 6
8 666 8
L/E¢lE VL€ LIE €LC SEC LEC 0S8 L
Ll ZLLOLL80L OO} 66 86 L6E6 16 06 88 2808 6} L 0S8 9
611 95 LE 0S8 S
0ocl I8 0S8 14
8 666 €
68 0S8 4
161 96 L8 0S8 8
sales
laquinN euo|) uoljos|es dnoiyn

*sdnoJb juaiayip ui Buijje} sjyualed jo 3siq :g xipueddy




preyolo paas eolebuiey| ‘6 ‘pJeyslo pess
0S8 '8 ‘Buqued */ ‘A8IBIBUOI "9 'OASNN OUY 'S 'SBSSO0I0 4O PUB JO G/8 JO XINg ¥ 'S8SS010 4O 892 J0 Ning '€ ‘108|@s Buiquijo eoseburey 'z 'yinq eoseburey |

:SM0J|0} Se sI Auep! sejnoiued J1ay) pue 6 - | siaquinu auofd Aq pajuasaidal sjo|paas |04)uod ay) syuasaidel 666, SalI8S UONIBIBS : B1ON

evs 0s8 144
8ES LES Loy ¥6ESIL 0s8 €¢
L9S 666

96¢ ¢6¢ 68¢ 88¢ 8¢ 08¢ 9.¢ ¥.¢ 0.2
892 G9¢ 292 192 LS¢ €52 1S¢ 0S¢ Lve v¥e 6€¢ SEC 0E€C 62¢ Sc¢ €¢¢ ¢cc 0¢c 8¢ 9L Ske €12 01¢ L0¢ ¢0¢

6696 G6 €6 068808 V. 2L L 69G9€9298S VS IS0S8Y OV VW EV LV OV SEEE LEOE 1C0C8BESECHEL9 S/8 44
14 666

88L 9LLYv.L2LLOLLBILIIL ¥9L €SL VSL8Y.L L2L Vel 9LL G69 €69 619 LL9 ¢S99 059 109 L6 €8 L2 088 ¥4

£¢ 666 0¢

¥29 6¥S 916G ¥0S L6V ¢6V €9V 8SY 8SE LSE VEE 12 ELE LGt GCI 601 €S €} 89¢ 61

€€9 2c9 619 609 £L09 109 ¥6S 16S 685 985 18S 61S SLS ¢.LS LLS

895 /9G 19G 095 8SS -95S S5 €3S 8YS LES 9ES GES 625 8¢S G¢S €¢S 645 SIS €15 015 605 80S S0S €0S €05
96V v6¥ L6V -L8Y I8V 6.V -LLY 69¥ -L9¥ SOV Y9V 29¥ 6SY LSV GGV ¥SV 8VY SYY EVY 8EY SEV EEV 82V 9¢v SV
02y €LY OLY 60 90 E0F 86E V6E L6E 06E 88E 28E 6LE 8LE GLE ¢LE LLE OLE 8IE G9E YI9E 19€ SSE E£SE 0SE
8¥€ OVE LEE 9EE CEE OEE SCE P2E 22€ LIE PLE CIE LLE 60E 90E YOE 00E 96¢ ¥6¢ ¢6¢ 98¢ ¥8¢ 8¢ 8LC 9L¢
€/¢ 892 £9¢ 092 65¢ 95¢ G52 €52 15¢ 6¥¢ 8¥¢ 9¥e S¥e E¥¢ SEC LEC 0E¢C Lée Sac vac ¢ée 0¢e Lic9le cle
112 602 002 G61 €61 261 061 981 S8 ¥81 181 641 821 LLL SLL VLV LLLOLL 891 991 €91 191 8Gt ¢St 0S5}
8YLOvL vyl Ly 8ELVEL LEL LI ¥2L0CL6LE8LLEOLLYVEL LLEOLE 80L LOL 0L 00} 66 96 06 88 98 S8 v8 08

6,.8LSLV.LELVLOL69L91VI96G.G595G5285 1505 Ly POy 9ESEYE0E628CSePe 6L LIOLILOLLSYEC 89¢ 8i
081 8 89¢ L
seues
JaquinN euo|) uopoe|es dnoun

penuiuos :g xipuaddy



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

