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Figure 1. Locations of co-operative EucaLyptus dunnii provenance-family trials, Boambee and 
Wild Cattle Creek (Megan), planted 1995. 
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Table 1. Site details for the northern New South Wales Eucalyptus dunnii provenance-family trials established in 1995. 

Location 

Boambee trial 
Boambee SF, near 
Coffs Harbour 

Megan trial 

Lat. 

30018' 

Wild Cattle Creek SF 30017' 
near Megan 
(Dorrigo area) 

Long. 

153003' 

152047' 

* Soil classification according to Northcote (1979). 

AIt. 
(m asl) 

60 

730 

Mean Geology 
annual 
rainfall 
(mm) 

1900 

1600 

Shale, colluvium 

Devonian argi11 ites, 
slates and siliceous 
greywackes 

Soil 
classification 

Soil pH 

Yellow Podzolic 4.5-5.5 
Gn2.51* 

Yellow Podzolic 
Gn2.24 * 

5.0-6.0 

Aspect/slope 

Generally S; 
2-9 degrees 

Variable, 
generally 
Sand W; 
7-9 degrees 

Prior land cover 

1950s E. grandis plantation 

Mostly unimproved pasture; 
some rainforest regeneration 
in far N section 



2. SEEDLOTS 

Both trials contain seedlings raised from 219 open-pollinated (family) seedlots collected from 
individual E. dunnii trees in wild populations throughout most of the species' natural range. One 
control seedlot of E. grandis (a bulk lot collected in SFNSW's Wedding Bells seedling seed orchard 
near Coffs Harbour) was also included. The same seedlots were used in both trials. 

Staff from the CSIRO Forestry and Forest Products' Australian Tree Seed Centre (ATSC) collected 219 
E. dunnii seedlots from the two main populations between 1986 and 1991. Most seedlots were 
from the New South Wales part of the northern population. Areas represented were: 

• South Queensland, at about 28°S - 40 families 
• Border Ranges area (NSW) at about 28°30' S - 137 families 
• Moleton area (NSW) at about 300S - 42 families. 

The parent trees from which seed was collected were of 'good-average' quality and located at least 
100 m apart from one another in each stand sampled. Altogether, 21 different groups of trees (as judged 
by collection location and/or CSIRO seedlot number) were sampled. However, for the purposes of data 
analysis, tree locations with identical or very similar latitudes, longitudes or altitudes (within two minutes 
or 50 m, respectively) were combined to be regarded as one provenance. Thus, the E. dunnii material 
included in the trials was considered to be from 14 provenances, numbered from north to south (see 
Table 2). 

Table 2. Details of provenances included in the northern New South Wales Eucalyptus dunnii 
provenance-family trials established in 1995. 

Provenance Provenance Lat. Long. Altitude CSIRO seedlot No. of 
number name (m) numbers families 

1 Spicers Gap, Qld 28°04' 152°24' 675 16895, 17865, 17911 28 

2 Teviot Falls, Qld 28° 13' 152°32' 360 17914 12 

3 Koreelah SF, NSW (1) 28° 16' 152°28' 625 17915 9 

4 Headgate Rd, Koreelah, 28° 16' 152° 32' 625 18735, 18737, 18757 31 

NSW 

5 Koreelah SF, NSW (2) 28° 18' 152° 30' 575 17917 10 

6 Bald Knob, NSW 28° 18' 152° 30' 660 18738 7 

7 Acacia Creek, NSW 28°24' 152° 20' 685 17920, 18756 23 

8 Beaury SF, NSW 28° 30' 152° 22' 560 18736 11 

9 Yabbra SF, NSW 28°35' 152° 29' 565 17909, 18263 22 

10 Haystack East Sect, 28°36' 152° 30' 550 18739 12 

Yabbra SF, NSW 

11 Yabbra Plains Rd, NSW 28° 37' 152° 29' 500 18264 12 

12 18 km NNW Moleton, NSW 30°00' 152° 54' 600 18734 7 

13 Kangaroo River SF, NSW 30°05' 152° 54' 420 17922 12 

14 Moleton, NSW 30°09' 152° 53' 500 18740, 18758 23 
15 E. grandis - 30° 09' 153° 06' 105 C86.01 # Bulk mix of 

Wedding Bells >24 families 
Seed Orchard 

# The seedlot C86.01 was supplied by State Forests of New South Wales. 
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The E. grandis seedlot (SFNSW No. C86.01) was a bulk mix of seed collected from an unspecified 
subset offami1ies among 42 superior families (from an origina1104) retained in Wedding Bells seedling 
seed orchard during culling and thinning in 1986. This seedlot is called 'provenance 15' in this paper. 

3. SEEDLING PROPAGATION 

Seedlots of 271 families of E. dunnii, supplied by ATSC, were sown in mid-September 1994 by State 
Forests' Northern Research staff at Coffs Harbour. Seedlings were raised for a month in a glasshouse, 
then dibbled into Hiko V93 cells (up to 160 seedlings per family) and placed under high shade. When the 
se'edlings were approximately 10 cm tall, they were moved to outside holding areas to harden and grow. 

Of the origina1271 seed10ts, 21910ts which gave at least 80 good quality seedlings were selected for the 
trials. This number of seed10ts was determined by seedling quality, the land available for the trials, and a 
suitable trial design (see below). The E. grandis control seedlings were raised along with the E. dunnii 
seedlings. More details of seedling raising methods are given in the establishment reports for the trials, 
compiled by SFNSW Northern Research in 1995. 

4. TRIAL DESIGN 

The 220 seed10ts in each trial were represented by six replicates of four-tree row plots. Trees were 
spaced at 3.0 m (between rows) x 2.4 m (within rows). The relatively close spacing was 'adopted partly 
to fit the trials to the sites and partly in expectation of early thinning to stimulate seed production. Both 
trials were originally designed as row-column layouts with incomplete blocking in two dimensions using 
the design software package ALPHA + (Williams and Talbert 1993). The trials had six replicates with 20 
rows and 11 columns as incomplete blocks in each replicate. However, to fit the tota11 ,320 plots per site 
into the areas available, it was necessary to violate the physical continuity of rows and columns within 
most replicates. The columns remained entire or in contiguous sections, allowing analysis as an incomplete 
block (ICB) design with one-dimensional blocking (columns) within replicates. 

5. SITE PREPARATION, PLANTING AND ESTABLISHMENT 

At Megan, some regenerating wattle and low rainforest was cleared back on the northern boundary of 
the trial to accommodate parts of replicates 1 and 2. The rest of the site carried slightly improved pasture, 
which was burnt and sprayed with G1yphosate in November 1994. The site was cultivated using a winged 
ripper to rip planting lines 30-50 cm deep, close to the contours. The planting lines were sprayed with 
residual weedicide (Simazine at 12litres/ha) in mid-December 1994. Since wallaby browsing was expected 
to be a significant problem on this site, a fish-net fence was erected around the triaL 

The Boambee site carried considerable debris after the, clear-felling of the previous c. 40-year-old 
E. grandis plantation. This was pushed into wind-rows and burnt in spring 1994. A winged ripper pulled 
by a crawler tractor ripped planting lines to a 50-60 cm depth between the E. grandis stumps. Regrowth 
of woody weeds was sprayed with G1yphosate herbicide in December 1994. 

The Boambee trial was planted over two weeks in early February 1995, by SFNSW research staff 
using 'rabbit hoes'. The Megan trial was planted in late February to early March 1995 using similar 
methods. Intermittent rain which occurred during and soon after planting facilitated high early survival at 
both sites. Within a month of planting, each seedling at both sites received one 20g Langley Tree Tablet 
(N 20%: P 4.4%: K 8.2%: S 6.0%), which was buried at a depth of 10 cm about 15 cm from the seedling. 
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By summer 1996, growth over most of the Megan trial was noticeably retarded compared with trees in 
routine plantings nearby, which had received a second DAP fertiliser dose in spring 1995 and rigorous 
weed control along planting lines. This retardation was thought to be due to a combination of insect attack 
and weed (mostly grass) competition. In order to boost tree growth and promote canopy closure before 
another likely wave of insect attack the following summer, a supplementary application of 100 g DAP 
fertiliser per tree was applied at Megan in November 1997, along with strip spraying of Roundup herbicide 
at the bases of the trees. 

There was a considerable degree of wallaby browsing at Boambee within the first five months after 
planting. Overall, about 13% of the trees were attacked to varying degrees of sevedty. The great 
majority of these trees were in replicates 1 to 3 (western end of the trial). Most browsed trees appeared 
to suffer no severe setback to their later growth. The fish-net fence around the Megan trial was successful 
in excluding wallabies. 

6. ASSESSMENTS 

The trials were assessed in late May 1998, at age 39 months. This work was carried out cooperatively by 
measurement teams from SFNSW (Northern Research) and CSIRO, who assessed separate replicates 
at each site. Just before the assessment at Boambee, undergrowth was flattened by tractor along every 
second inter-row to allow access to all trees. 

Diameter at 1.3 m (DBHOB) and total height (HT) were measured on all living trees. Heights were 
measured using Vertex electronic heighting instruments at Boambee and height poles at Megan. Stem 
straightness (STR) was also assessed at Boambee on all surviving trees except those obviously suppressed, 
using a subjective six-point score. The trial was cruised before the assessment to pick and mark standard 
trees for future reference, to ensure uniformity of standards over different replicates and between 
assessment teams. Score 6 was assigned to trees whose stem (excluding the top 1 m of new growth) 
was essentially completely straight. Score 1 was used for badly kinked or otherwise deformed stems that 
had no potential of being merchantable. Trees with score 5 were very straight but with small noticeable 
defects; trees with score 2 were poor but not as extremely so as those with score 1, and scores 4 and 3 
were for the two intermediate categories. Boundaries between classes were set to give an approximately 
normal distribution of the straightness scores. 

Straightness was not assessed at Megan. The trees there were mostly too small (many under 4 m tall) for 
adequate genetic expression of their inherent form potential. 

7. DATA ANALYSES 

Trees deemed to be very suppressed or severely damaged were deleted from the data set for each trial 
before analysis. At Boambee, very small trees (generally with DBHOB <5 cm) surrounded by much 
larger ones were noted at the time of assessment as being suppressed. At Megan, where much of the 
stand was under 5 cm DBHOB and 4 m height, trees with DBHOB less than 1 cm were considered 
suppressed and omitted. A few severely damaged trees had stems broken at about half height or lower. 
Overall, 144 out of 4547 (3.2%) and 296 out of 4914 (6.0%) living trees were deleted for these reasons at 
Boambee and Megan, respectively. 

A conic volume index (VOL, in dm3), was calculated for trees in the Boambee data set only. This would 
tend to underestimate true volume. The trees at Megan were mostly too small for this index to be 
meaningful. 

The software package DataPlus (Williams et al. 1997) was used to pre-process the data and screen for 
outlying values. Plot means for the traits DBHOB and HT (both sites) and for VOL and STR (Boambee 
only) were calculated by DataPlus. Analyses were carried out on plot means for the trees retained in the 
data set for each trial, using GENSTAT Version 5.3.2 (Payne et al. 1987). 
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The steps in this analysis were as follows: 

1. Initial analyses of variance were carried out for each trial using the ANOVA procedure of GENSTAT, 
to produce plots of residual vs fitted values for DBHOB, HT, and plot percentage survival at both 
sites, and also for VOL and STR at Boambee. This identified outlier values, which were checked 
to see whether the data sets contained anomalous data. Analyses of variances of the log values of 
variates were also carried out to check homogeneity of variances. No anomalous data were found 
and variances of family plot means were found to be homogeneous for all traits at both sites. 

2. Analyses of variance with F-tests and significance levels for differences between provenances 
and between families-within-provenance in each trial were obtained with the FIT procedure of 
GENSTAT. The model tested the factors replicate, columns-within-replicates, provenance, and 
families-within-provenances. 

3. REML analyses in GENSTAT, using a mixed-effects model, were used to produce means for 
families, adjusted for incomplete block effects (REML means). Similar means were also obtained 
for provenances using REML analyses. 

4. Variance components for genetic parameter computation were obtained by mixed model analyses 
which included replicates and provenances as fixed effects, and both columns-within-replicates 
and families-within-provenances as random effects (Williams and Matheson 1994, Chapters 6 
and 8). This analysis was conducted using the REML procedure in GENSTAT. The E. grandis 
material (Provenance 15) was excluded from the data sets for this analysis. 

The mean within-provenance family variance components, estimated across all the E. dunnii provenances 
in each trial, were used to estimate individual heritability (denoted h2

) as follows (Williams and Matheson 
1994, Chapter 6): 

h2 = 1Ir * 0" 2/0"2 
f P 

where: 
r = coefficient of relationship 

(assumed to be 0.4 for open-pollinated families of eucalypts from natural stands) 

0"/ = variance between families-within-provenances 

0"2 P = phenotypic variance 
= (0" 2+0" 2+0" 2) 

f m t 

O"m2 = variance between plots 

O"t2 = variance between trees within plots 

The coefficient of relationship used in computation of the individual tree heritabilities was assumed to be 
0.4 rather than the value of 0.25 used for half-sib families. This was because open-pollinated families 
from natural eucalypt stands generally carry a degree of inbreeding resulting from selfmg and neighbourhood 
inbreeding (Eldridge et al. 1993, Williams and Matheson 1994). Standard errors of the heritability estimates 
were calculated according to Becker (1984). 

To determine the significance of genotype x environment (i.e. family x site) interaction effects for DBHOB 
and HT, the E. dunnii fixed-effect family means from the two trials were pooled for a combined analysis 
across sites (using GENSTAT), following the methodology ofWilliams and Matheson (1994, section 5.2). 
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RESULTS 

1. SURVIVAL AND GROWTH 

Survival was high in both trials - 86.1 % at Boambee, and 93.1 % at Megan (see Table 4). The mortality 
was evenly spread over the Boambee site, with a small amount caused by tractor damage during scrub 
flattening prior to assessment. At Megan, where overall mortality was lower, mortality was concentrated 
in replicates 3 and 4 located in the lower-lying sections of the western ridge. A few entire plots died at 
both sites. 

Overall growth to age 39 months was greater at Boambee than at Megan. Mean DBHOB values for the 
sites were 9.9 cm and 4.3 cm respectively, and mean HT values were 11.3 m and 4.3 m respectively 
(Table 4). However, some uphill sections in replicates 3 and 6 at Boambee had relatively poor growth. At 
Megan, a limited area in replicates 2 and 3 showed growth much above average for the trial, with several 
trees over 10 cm DBHOB and 7 m HT. This area was just north-east of a tall clump of banksias and 
probably partly sheltered by these from west and south-westerly winds. 

The straightness score (Boambee trial only) averaged 3.53, with an approximately normal distribution. 

2. PROVENANCE VARIATION 

There were highly significant differences (p<0.001) between provenances (including the E. grandis 
seedlot) for all growth traits and survival at Megan, and for these traits and STR at Boambee (see 
Table 3). Despite this, the actual magnitudes of these differences for DBHOB and HT were small at 
both sites. Mean DBHOB and HT of the best and worst E. dunnii provenances at Boambee differed by 
only 1.2 cm and 1.2 m respectively, with the worst being within about 10% of best (Table 4). AtMegan, 
the magnitudes of differences were similar but slightly larger. There, the mean DB HOB and HT of the 
poorest provenance was, respectively, 79% and 85% of the value of the best. 

Provenances 10, 11 and 6 (all New South Wales border ranges) ranked well for growth at both sites, with 
the poorest overall being provenances 1 (Spicers Peak, Qld) and 12 (Moleton, NSW). The other Queensland 
provenance (provenance 2, Teviot Falls) also ranked poorly for growth at both sites. The best provenances 
for STR at Boambee were 2, 10, 5, and 4, of which 10 (Yabbra State Forest) was also superior for growth, 
but 2 and 5 were poor (Table 4). The growth of E. grandis at Megan was inferior to that of all E. dunnii 
provenances. At Boambee it ranked fourth-last for growth and it also had poorer STR than any of the 
E. dunnii (mean STR of 2.67 vs. 3.31 for the worst E. dunnii provenance). 

Survival of all provenances was high at Boambee, ranging from 74% to 89% (Table 4). At the lower end 
of this range were the Queensland provenances along with E. grandis. At Megan, survival of all the 
E. dunnii provenances was higher, ranging from 80% to 97%. However, the survival of E. grandis was 
notably lower there (67%), indicating poorer suitability than E. dunnii to the cool, higher altitude, frost­
prone environment. 

STATE FORESTS OF NEW SOUTH WALES 
RESEARCH PAPER NO. 37 

E. DUNNIl PROVENANCE-FAMILY TRIALS -
THREE YEAR ASSESSMENT 9 



Table 3. Analyses of variance for the Eucalyptus dunnii provenance-family trials at Boambee and 
Megan in northern New South Wales. 

3.1 Boambee site 

Factor d.f. Sum of 
squares 

DBHOB 
Replicate 5 920.62 
Rep.column 60 839.08 
Provenance 14 172.14 
Prov. family 205 800.92 

Residual 1021 2196.52 

Total height 
Replicate 5 1330.41 
Rep. column 60 1032.44 
Provenance 14 196.35 
Prov. family 205 608.18 

Residual 1021 1645.70 

Conical volume 
Replicate 5 83605.1 
Rep. column 60 59377 .7 
Provenance 14 12098.1 
Prov .. family 205 50154.4 

Residual 1021 140446.7 

Stem straightness 
Replicate 5 18.31 
Rep. column 60 65.56 
Provenance 14 20.85 
Prov. family 205 121.34 

Residual 1021 364.12 

Percent survival 
Replicate 5 18011.4 
Rep. column 60 40659.1 
Provenance 14 16375.5 
Prov. family 205 157561.3 

Residual 1035 412875.7 

E. DUNNII PROVENANCE-FAMILY TRIALS -
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Mean F p 
square ratio value 

184.13 85.59 <0.001 
13.99 6.50 <0.001 
12.30 5.72 <0.001 
3.91 1.82 <0.001 

2.15 

266.08 164.92 <0.001 
17.21 10.67 <0.001 
14.03 8.69 <0.001 

2.97 1.84 <0.001 

1.61 

16721.0 121.44 <0.001 
989.6 7.19 <0.001 
864.1 6.28 <0.001 
244.7 1.78 <0.001 

137.7 

3.66 10.27 <0.001 
1.09 3.06 <0.001 
1.49 4.18 <0.001 
0.59 1.66 <0.001 

0.36 

3602.3 9.03 <0.001 
677.7 1.70 <0.001 

1169.7 2.93 <0.001 
768.6 1.93 <0.001 

398.9 
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3.2 Megan site 

Factor d.f. 

DBHOB 
Replicate 5 
Rep. column 60 
Provenance 14 
Prov. family 205 

Residual 1027 

Total height 
Replicate 5 
Rep. column 60 
Provenance 14 
Prov. family 205 

Residual 1030 

Percent survival 
Replicate 5 
Rep. column 60 
Provenance 14 
Prov. family 205 

Residual 1035 

STATE FORESTS OF NEW SOUTH WALES 
RESEARCH PAPER NO. 37 

Sum of 
squares 

721.86 
1119.70 

47.63 
434.95 

1100.70 

426.31 
713.98 

25.98 
229.74 

506.43 

39839.0 
39965.9 
19395.3 

128022.2 

311207.6 

Mean F p 
square ratio value 

144.37 134.70 <0.001 
18.66 17.41 <0.001 
3.40 3.17 <0.001 
2.12 1.98 <0.001 

1.07 

85.26 173.41 <0.001 
11.90 24.20 <0.001 

1.86 3.77 <0.001 
1.12 2.28 <0.001 

0.49 

7967.8 26.50 <0.001 
666.1 2.22 <0.001 

1385.4 4.61 <0.001 
624.5 2.08 <0.001 

300.7 
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Table 4. Provenance means at age 39 months for diameter at breast height over bark (DBHOB), 
total height (HT), conical volume (VOL), stem straightness (STR) and survival, at Boambee 
and Megan (sorted by mean DBHOB). 

4.1 Boambee site 

Provenance DB HOB HT STR VOL Survival 
(cm) (m) (point) (dm3

) % 

10 10.4 11.5 3.66 38.0 83 
11 10.3 11.7 3.49 37.5 84 
14 10.3 11.6 3.61 36.3 85 
13 10.2 11.5 3.33 35.6 82 
6 10.0 11.7 3.43 35.5 87 
4 10.1 11.6 3.62 35.5 87 
8 10.1 11.7 3.44 35.2 89 
7 10.0 11.2 3.39 34.3 83 
9 9.9 11.6 3.55 34.1 80 
2 9.8 11.3 3.75 33.3 80 
3 .9.6 11.1 3.31 31.7 79 

15 (E. grandis) 9.7 11.0 2.67 31.6 79 
5 9.7 11.0 3.64 31.4 78 

12 9.3 10.6 3.37 29.0 74 
1 9.2 105 3.54 27.5 79 

Trial mean 9.9 11.3 3.53 33.9 86.1 

Average S.E.D. 0.32 0.28 0.13 2.56 4.2 

S.E.D. : Standard Error of the Difference between provenance means at p ~ 0.05. 

4.2 Megan site 

Provenance DBHOB HT Survival 
(cm) (m) % 

11 4.8 4.7 94 
10 4.5 4.5 91 
6 4.5 4.4 97 
3 4.4 4.4 90 
8 4.4 4.5 95 
7 4.3 4.3 94 
4 4.3 4.4 95 

14 4.3 4.4 92 
13 4.3 4.4 91 
5 4.2 4.2 89 
9 4.2 4.3 89 
1 4.1 4.2 91 
2 4.0 4.3 88 

12 3.8 4.0 80 
15 (E. grandis) 3.5 3.5 67 

Trial mean 4.3 4.3 93.1 

Average SED 0.23 0.16 3.1 

S.E.D. : Standard Error of the Difference between provenance means at p ~ 0.05. 
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3. FAMILY VARIATION 

There were highly significant differences (p<O.OOI) between E. dunnii families within provenances for 
all traits at both sites (Table 3). This variation between families was substantially greater than that 
between provenances and, in most cases (even in the superior provenances), the families within a 
provenance were spread quite widely across the rankings for growth traits. At Boambee, the poorest 
family within each provenance had mean VOL that was 38% to 68% of the value for the best family 
(depending on the provenance). In general the poorest family within a provenance had only half the mean 
VOL of the best family at this site (Appendix 1). At Megan, family differences within provenances for 
DBHOB were not as extreme, but still substantial (Appendix 2). On average, the poorest family within a 
provenance at Megan achieved a mean DB HOB that was 62% that of the best family. 

The best families for growth at Boambee were not necessarily also superior for stem form. The top 20% 
of families for VOL (44 families) included only 25 that were above average for STR and some that were 

,poor. Some families with below average volume showed superior mean STR (Appendix 1). 

The best families for growth, in both trials, came from a wide range of provenances. At Boambee, the top 
10% of families (22 families) for VOL came from 11 provenances, which ranged from superior (provenances 
10, 11 and 14) to mediocre and even poor (eg provenances 2 and 5). At Megan, the top 10% were from 
12 provenances, including some that were superior, mediocre or poor. 

Families of Queensland origin tended to perform poorly in growth. At Boambee, only eight of the 40 
Queensland families ranked in the top half; and of the other 32 families, 18 were in the poorest 25% 
(Appendix 1). The Queensland families were highly variable in mean STR, some being excellent and 
some mediocre to poor. At Megan, the spread of these families across the rankings for DB HOB was 
more evenly distributed, with only 23 of them in the lower half, although 19 of these were in the poorest 
25% of rankings. Families from Provenance 12 (north north-west of Moleton, NSW) also grew consistently 
poorly, especially at Megan where five of the seven families ranked in the bottom quarter for DBHOB 
(Appendix 2). 

Eucalyptus grandis was mediocre for growth (VOL) at Boambee (rank 124). However, it had poorer 
mean STR than all the E. dunnii families (2.64). At Megan, E. grandis was among the poorest 10% for 
both DBHOB and HT. 

4. HERITABILITY 

Estimates of individual heritability for growth traits were moderate to low at both sites, ranging from 0.22 
for HT at Megan to 0.14 for VOL at Boambee (Table 5). The value for the form trait, STR, at Boambee 
was also low (0.11). Standard errors of heritability estimates were mostly small (about 0.05 to 0.06), 
ranging from 29% of the h2 estimate for HT at Megan to 43% of the estimate for STR at Boambee 
(Table 5). 

Table 5. Individual tree heritability estimates, with standard errors (s.e.), for Eucalyptus dunnii 
at age 39 months at Boambee and Megan. 

Trait 

Total height (HT) 
DB HOB 
Conical volume (VOL) 
Stem straightness score (STR) 

STATE FORESTS OF NEW SOUTH WALES 
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Individual tree heritability ± s.e. 

Boambee Megan 

0.19 ±0.06 
0.14 ± 0.05 
0.14 ± 0.05 
0.11 ±0.05 

0.22 ± 0.06 
0.16 ± 0.05 
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5. GENOTYPE x ENVIRONMENT INTERACTIONS 

Provenance x site interactions in these trials were non-significant for DBHOB (p = 0.096), but significant 
for HT (p<O.OOl, Table 6). However, only a few provenances differed substantially in rank between the 
sites, with changes limited to three rank placings. Provenances 13 and 14 (Kangaroo River and Moleton) 
ranked highly for both traits at Boambee but were mediocre at Megan, while provenance 3 (Koreelah 1) 
showed the opposite trend (see Table 4). 

Family x site interactions were highly significant (p<O.OOl) for both DB HOB and HT (Table 6). Many of 
the families in the top 10% (22 families) for growth at Boambee ranked only mediocrely to poorly at 
Megan, and vice versa. Also, some of the best 10% of families at either site were in the poorest 50% at 
the other site, and rankings of most families for DB HOB and HT differed by more than 30 places 
between the sites. However, about 30% of families did show stable performance, relative to the average, 
across the two sites. Five families ranked in the top 20 at both sites, while seven were in the worst 20 at 
both sites (Appendices 1 and 2). 

Table 6. Parameters from the analyses of variance across sites for the Eucalyptus dunnii provenance­
family trials at Boambee and Megan. 

Factor 

DBHOB 
Site 
Provenance 
Site x provenance 
Pr6v. family 
Site x prov. family 

Residual 

Total height (HT) 
Site 
Provenance 
Site x provenance 
Prov. family 
Site x prov. family 

Residual 

Percent survival 
Site 
Provenance 
Site x provenance 
Prov. family 
Site x prov.family 

Residual 

d.f. 

1 
14 
14 

205 
205 

2048 

1 
14 
14 

205 
205 

2048 

1 
14 
14 

205 
205 

2070 

Sum of 
squares 

3487.79 
29.48 

8.09 
139.90 

76.38 

5355.75 
28.35 
10.28 

101.63 
46.08 

8838.15 
4734.17 

607.51 
27651.62 
13796.71 
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Mean 
square 

3487.79 
2.11 
0.58 
0.68 
0.37 

0.27 

5355.75 
2.03 
0.73 
0.50 
0.22 

0.18 

8838.'15 
338.16 

43.39 
134.89 

67.30 

51.39 

F 
ratio 

9361.47 
5.65 
1.55 
1.83 
1.39 

23800.00 
9.01 
3.27 
2.21 
1.28 

131.32 
5.02 
0.64 
2.00 

' 1.31 

p 
value 

< 0.001 
< 0.001 

0.096 
< 0.001 
< 0.005 

< 0.001 
< 0.001 
< 0.001 
< 0.001 
< 0.005 

< 0.001 
< 0.001 

ns 
< 0.001 
< 0.01 
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DISCUSSION 

i. OVERALL GROWTH 

The relatively poor growth of trees at Megan, compared with that at Boambee, is attributed to a combination 
of factors. Megan has a cooler, somewhat drier climate, with a significantly colder winter and shorter 
growing season than Boambee. Frequent frosts occur during most winters at Megan (not quantified), and 
frosts were severe in the winter of 1995. Inspection ofthe Megan trial in spring 1995 and 1996 showed 
the Eucalyptus grandis seedlings to be frost-affected, with tip dieback and stunted growth. In comparison, 
E. dunnii appeared able to grow better under the cold winter conditions at that site. 

Insect attack adversely affected growth of most of the E. dunnii at Megan. Christmas beetles and 
sawflies caused heavy damage in the 1995-96 and 1996-97 summers, effectively reducing much of the 
height increment gained in preceding springs. Many trees also had their stem form damaged through 
repeated tip destruction by insects. 

Relatively shallow soils in parts of the Megan site, with parent rock within a metre of the surface, may 
also have affected growth. In South Africa, Herbert (1994) noted that E. dunnii does not grow well on 
shallow soils with poorer water holding capacity. Grass competition was also fairly severe in parts of 
replicates 3 and 4 of the Megan trial in the first two years. 

2. PROVENANCE VARiATION 

Trees from the northern-most provenance of E. dunnii's range (Provenance 1 - Spicers Gap, Qld) had 
relatively poor growth in both trials, while the three southern provenances (12, 13 and 14, from the 
Moleton-Kangaroo River area) were variable in ranking for growth at both sites. Two of the southern 
provenances were intermediate to superior while the other (provenance 12, 18 km north north-west of 
Moleton), was poor. Overall, the results indicated that early growth potentials of sources from both the 
main northern and southern populations were similar. 

Despite the presence of highly significant differences between provenances, the magnitudes of these 
differences were small, with the mean values of DBHOB and HT of the poorest provenance being about 
85% those of the best. A similar trend was noted by Wang et al. (1999) at ages two to five years, in a 
number of E. dunnii trials in south central China, where differences between the best and poorest seed 
sources for DBHOB at anyone site were as low as 5% of the trial mean. In a South African E. dunnii 
provenance trial, Nixon and Hagedorn (1984) found that the best and poorest provenances differed by 
less than 10% in diameter to age four years. Trials aged nine and 14 years in Argentina, with a limited 
range of provenances, have also shown similar trends. There, Moleton-Kangaroo River material was 
superior to northern New South Wales sources in DBHOB and height, by only two to seven percent 
(Marco and Lopez 1995). 

3. FAMILY VARIATION 

While provenance differences for growth traits were small, there were considerable differences between 
families overall, and between families within anyone provenance, at both sites. Many provenances 
included both superior and mediocre or poor families with respect to growth at either or both sites. Thus, 
family selection across a range of provenances would appear (at least at age three years) to be much 
more important than provenance selection for achieving gains in genetic improvement programs with 
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E. dunnii. This result reiterates findings by Wang et al. (1999) based on trials up to five years old in 
China. Marco and Lopez (1995) also noted considerable within-provenance variation for height in one 
year old E. dunnii in Argentina. 

4. PERFORMANCE OF QUEENSLAND MATERIAL 

It is not clear why families of Queensland origin tended to rank poorly, particularly at Boambee. The 
seedlings of these families were not, on average, stunted relative to those of families from other provenances 
a few months after planting, and wallabies did not attack Queensland seedlings more than those of other 
provenances (data not presented). The Queensland seedlots were collected in stands that were 
geographically close (within about 23 km) to the parent trees of some superior New South Wales families, 
eg at Headgate Rd, Koreelah (Provenance 4) and Bald Knob (Provenance 6). In contrast to the present 
trials, the performance of Queensland provenances for growth in Chinese trials (Wang et al. 1999) 
proved more variable. It was generally mediocre to poor, but Spicers Gap was superior for height in one 
trial at age five years. 

There is no reason, from the seed collection history, to suppose that the Queensland family seedlots used 
for the presen~ trials necessarily contained more selfed or inbred seeds than the other lots collected 
nearby (thus giving poorer early growth - see Burgess et al. (1996)). However, this possibility cannot be 
dismissed. Another factor may have been local genetic differentiation, caused by selection forces operating 
differently on tree populations due to local site differences. Matheson and Mullin (1987) considered that 
such local differentiation might explain large variations in growth (in Zimbabwean field trials) among 
E. grandis provenances originating from sites in north Queensland which were geographically close but 
variable. Gardiner (1990, unpubU) noted that stands of E. dunnii sampled for seed in the Urbenville area 
(New South Wales border ranges) occurred on a number of sites ranging from moist gullies to drier 
ridges, while nearby Queensland stands were generally on drier sites including stony, fairly shallow soils. 

Based on the present results, use of bulk natural stand seed from the Queensland sources for plantation 
establishment is not recommended, particularly on moist coastal sites similar to Boambee. It remains to 
be seen whether most of the Queensland families continue to mostly rank poorly for growth at later 
ages; some of them may be 'stayers' rather than 'sprinters' and their growth performance, relative 
to other families, might improve at later ages. 

5. GENOTYPE X SITE INTERACTIONS 

Significant provenance x site and family x site interactions can, in some situations, have important 
consequences for tree improvement. However, some of the better E. dunnii families in these trials 
performed consistently well in both environments and the interactions are not considered to be 9f practical 
importance at this stage. A more accurate assessment of these interactions will be possible after a later 
assessment (about age six years) at both sites. 

2 Gardiner, C.A. (1990). Collaborative seed collections of Eucalyptus dllllllii; October-December 1990. Australian Tree Seed Centre, 

CSIRO Division of Forestry, Yarralumla ACT. 10 pp. (Ullpllbl.). 
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APPENDIX 1 

FAMILY MEANS, BOAMBEE TRIAL 

REML means and mean standard errors of differences (SED), for diameter at breast height over bark 
(DBHOB), total height (HT), conical volume (VOL), stem straightness (STR) and survival of Eucalyptus 
dunnii families and an E. grandis control at age 39 months in the Boambee provenance-family trial 
(sorted by VOL). 

Field Prov. Seedlot Parent ID 
No. 

172 10 18739 59 
145 8 18736 27 
104 9 18263 DLlOO 
58 3 17915 CG1224 

195 7 18756 DLl373 
184 14 18740 81 
164 10 18739 50 
200 4 18757 DL1362 
109 11 18264 TKV9106 
159 6 18738 45 
28 9 17909 CG1185 

191 7 18756 DLl357 
218 14 18758 DLl350 
165 10 18739 51 
198 4 18757 DL1360 
75 7 17920 CGI264 

118 11 18264 TKV9115 
42 2 17914 CG1191 

166 10 18739 52 
116 11 18264 TKV9113 
212 14 18758 ·DL1343 
70 5 17917 CG1222 

115 11 18264 TKV9112 
128 4 18735 4 
45 2 17914 CG1194 

152 4 18737 34 
144 8 18736 26 
202 4 18757 DL1364 

83 7 17920 CGI272 
95 13 17922 CG1309 

153 4 18737 35 
167 10 18739 53 
76 7 17920 CG1265 

173 10 18739 60 
97 9 18263 DL78 
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DBHOB lIT VOL STR Survival 
(cm) (m) (dm3) % 

11.8 13.0 52.9 3.86 88 
11.7 12.8 50.4 3.65 93 
11.3 13.2 49.5 3.51 88 
11.5 12.8 48.5 3.54 88 
11.1 11.9 48.1 3.26 96 
11.8 12.6 48.0 3.94 83 
11.8 12.4 47.5 3.90 76 
11.4 12.4 46.6 3.64 96 
11.0 12.3 46.3 3.93 67 
11.0 12.3 46.2 3.15 92 
11.2 12.8 46.2 3.91 96 
11.8 12.5 46.1 3.43 75 
11.5 12.5 46.1 3.87 87 
11.2 12.7 45.6 3.59 82 
11.2 12.1 45.5 3.68 71 
11.4 12.6 45.3 3.64 88 
11.7 12.2 44.9 3.23 80 
11.7 11.7 44.7 3.98 84 
11.4 11.8 44.5 3.38 74 
10.4 12.7 44.2 3.62 92 
11.3 12.5 43.9 3.49 92 
11.3 11.9 43.8 3.66 91 
11.1 12.1 43.6 3.92 79 
11.0 12.8 43.6 3.81 91 
10.7 12.2 43.2 3.58 87 
11.2 12.4 42.9 3.73 84 
10.8 12.4 42.8 3.32 87 
11.1 12.1 42.8 3.66 96 
11.0 11.7 42.7 2.89 92 
11.3 12.3 42.5 3.60 87 
10.9 12.6 42.4 3.04 92 
11.0 11.5 42.2 3.87 100 
10.7 12.2 42.0 3.42 88 
10.7 12.3 42.0 3.56 80 
10.7 12.4 41.7 3.85 9 
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Appendix 1. (cont.) 

Field Prov. Seedlot Parent ID 
No. 

94 13 17922 CG1308 
74 7 17920 CG1263 

213 14 18758 DL1344 
151 4 18737 33 
117 11 18264 TKV9114 
99 9 18263 DL91 
89 13 17922 CG1295 

162 6 18738 48 
88 13 17922 CG1293 

204 4 18757 DL1366 
57 3 17915 CG1206 

209 14 18758 DL1340 
130 4 18735 10 
208 4 18757 DL1379 
113 11 18264 TKV9110 
98 9 18263 DL90 

176 14 18740 73 
156 4 18737 39 
219 14 18758 DL1351 
129 4 18735 5 
205 4 18757 DL1367 

25 9 17909 CG1182 
122 12 18734 DL614 
90 13 17922 CG1298 

201 4 18757 DL1363 
138 8 18736 18 
41 2 17914 CG1190 
36 1 17911 CG1230 

114 11 18264 TKV9111 
80 7 17920 CG1269 

100 9 18263 DL92 
187 14 18740 84 
158 6 18738 44 
211 14 18758 DL1342 
72 7 17920 CG1251 
40 1 17911 CG1236 

163 6 18738 49 
79 7 17920 CG1268 

210 14 18758 DL1341 
52 2 17914 CG1201 

207 4 18757 DL1378 
149 4 18737 31 
180 14 18740 77 
216 14 18758 DL1348 
182 14 18740 79 
183 14 18740 80 
186 14 18740 83 
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DBHOB Hr 
(cm) (m) 

10.5 11.9 
10.8 11.8 
10.7 11.9 
10.7 11.4 
11.1 11.8 
10.8 11.7 
10.6 11.8 
10.7 12.2 
10.6 12.0 
11.0 12.5 
10.7 12.1 
10.8 12.2 
10.4 12.4 
10.5 12.1 
10.8 11.8 
10.6 12.3 
10.5 11.9 
10.7 11.7 
10.6 12.0 
10.6 11.6 
10.3 11.8 
10.5 12.1 
10.5 11.4 
10.3 12.3 
10.3 11.5 
10.4 12.8 
10.3 11.6 
10.8 11.7 
10.2 12.0 
10.2 11.8 
10.3 12.5 
10.5 12.0 
10.3 11.5' 

10.4 11.7 
10.5 11.3 
10.2 11.9 
10.4 12.3 
10.1 12.1 
10.7 11.6 
10.1 11.7 
10.5 11.9 
10.2 11.4 
10.4 11.7 
10.3 11.5 
10.3 11.2 
10.2 12.0 
10.4 11.5 

VOL STR Survival 
(dm3) % 

41.5 3.18 91 
41.4 3.27 75 
40.8 3.63 71 
40.5 3.18 83 
40.4 3.33 83 
40.3 3.13 91 
40.2 3.26 79 
40.1 3.13 92 
39.9 3.22 75 
39.9 4.23 84 
39.7 2.71 95 
39.7 3.51 97 
39.4 3.50 91 
39.0 3.96 84 
39.0 3.38 84 
38.9 3.19 91 
38.8 4.02 92 
38.7 3.37 88 
38.7 4.19 75 
38.6 3.76 95 
38.4 3.70 95 
38.4 3.44 95 
38.2 3.54 88 
38.2 3.86 72 
38.1 3.09 93 
38.0 3.69 97 
38.0 3.81 58 
37.9 4.01 75 
37.8 3.27 96 
37.7 4.19 84 
37.7 4.09 91 
37.7 3.81 91 
37.5 3.59 71 
37.4 4.03 100 
37.4 3.14 83 
37.1 3.96 88 
36.9 3.48 100 
36.6 3.70 84 
36.6 3.28 87 
36.4 3.66 75 
36.4 3.77 92 
36.3 3.57 83 
36.3 3.31 91 
36.3 3.18 92 
36.3 3.46 88 
35.9 3.49 92 
35.9 3.60 95 
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Appendix 1. (cant.) 

Field Prov. Seedlot Parent ID 
No. 

175 10 18739 62 
146 8 18736 28 
199 4 18757 DL1361 
23 9 17909 CG1180 

101 9 18263 DL93 
84 7 17920 CG1273 

140 8 18736 20 
19 9 17909 CG1159 

126 4 18735 2 
20 9 17909 CGl177 

177 14 18740 74 
55 3 17915 CG1204 

196 7 18756 DL1375 
206 4 18757 DL1368 
154 4 18737 36 
215 14 18758 DL1347 

2 1 16895 MMOO0903 
68 5 17917 CG1220 
43 2 17914 CG1192 

157 6 18738 42 
27 9 17909 CG1184 
86 13 17922 CG1290 
64 5 17917 CG1216 
85 13 17922 CG1289 

111 11 18264 TKV9108 
56 3 17915 CG1205 
96 13 17922 CG1337 

103 9 18263 DL95 
65 5 17917 CG1217 

112 11 18264 TKV9109 
143 8 18736 24 
139 8 18736 19 
137 8 18736 17 
178 14 18740 75 
44 2 17914 CG1193 

194 7 18756 DL1370 
102 9 18263 DL94 
174 10 18739 61 
48 2 17914 CG1197 

127 4 18735 3 
63 5 17917 CG1215 

220 15 C86.01 WBSObulk 
190 7 18756 DL1356 

6 1 16895 MMOOO911 
12 1 17865 GBOOOO84 
51 2 17914 CG1200 
66 5 17917 CG1218 

STATE FORESTS OF NEW SOUTH WALES 
RESEARCH PAPER NO. 37 

DBHOB HT VOL STR Survival 
(cm) (m) (dm3) % 

10.0 10.5 35.9 3.80 88 
10.2 11.4 35.8 3.24 100 
10.1 11.9 35.8 4.00 88 
10.4 11.6 35.7 3.21 63 
9.9 11.9 35.5 3.49 91 

10.1 11.5 35.3 3.70 88 
10.5 11.2 35.3 3.68 80 
9.9 11.3 35.1 3.85 84 

10.1 11.6 35.1 3.02 100 
10.0 11.8 34.9 3.59 87 
10.4 11.1 34.9 3.20 75 
10.0 11.5 34.9 3.91 79 
10.0 10.4 34.8 3.22 93 
10.1 11.5 34.8 3.66 96 
10.4 11.3 34.7 3.98 91 
10.2 11.7 34.4 3.45 95 
10.2 10.8 34.4 3.22 88 
10.0 11.0 34.3 4.09 85 
9.8 10.9 34.3 3.46 87 
9.7 11.6 34.2 4.16 96 

10.3 11.9 34.2 3.45 91 
10.0 11.6 34.1 3.18 97 
9.9 11.5 34.1 3.94 87 

10.1 11.5 33.8 3.73 92 
10.2 11.3 33.7 3.23 80 
9.8 11.1 33.5 3.71 95 

10.2 11.0 33.5 3.58 91 
9.7 11.4 33.4 3.19 88 
9.9 11.0 33.3 3.78 85 

10.0 11.1 33.2 3.20 87 
9.8 11.9 33.2 3.65 92 
9.7 11.2 33.0 3.01 79 
9.9 11.2 32.9 3.35 83 

10.1 11.1 32.9 3.34 47 
10.0 10.9 32.9 3.81 80 
10.2 10.8 32.8 3.94 79 
9.9 11.4 32.8 3.73 50 
9.8 10.8 32.5 3.19 84 
9.8 11.1 32.4 4.36 75 
9.7 11.3 32.1 3.78 96 
9.6 11.3 32.0 4.05 70 
9.7 11.0 32.0 2.64 79 
9.3 10.1 31.9 3.32 75 
9.9 11.3 31.7 3.56 88 
9.8 11.4 31.6 3.42 88 
9.4 12.1 31.5 3.98 80 
9.8 11.1 31.5 3.46 79 
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Appendix 1. (cant.) 

Field Prov. Seedlot Parent ID 
No. 

123 12 18734 DL621 
81 7 17920 CG1270 

120 12 18734 DL612 
131 4 18735 11 
189 7 18756 DL1355 
171 10 18739 58 
160 6 18738 46 
107 11 18264 TKV9104 
47 2 17914 CG1196 

135 4 18735 15 
17 9 17909 CG1157 
93 13 17922 CG1307 
91 13 17922 CG1299 
50 2 17914 CG1199 

214 14 18758 DL1346 
108 11 18264 TKV9105 
67 5 17917 CG1219 
13 1 17865 GBOOO085 
24 9 17909 CG1181 
82 7 17920 CG1271 

193 7 18756 DL1369 
7 1 17865 GBOOOO77 

78 7 17920 CG1267 
92 13 17922 CG1304 

192 7 18756 DL1358 
124 12 18734 DL622 
168 10 18739 54 
37 1 17911 CG1231 
87 13 17922 CG1292 
34 1 17911 CG1228 
1 1 16895 MMOO0898 

16 1 17865 GBOOO089 
136 8 18736 16 
49 2 17914 CG1198 

105 9 18263 DL101 
155 4 18737 38 
62 5 17917 CG1214 

133 4 18735 13 
18 9 17909 CG1158 
53 3 17915 CG1202 
15 1 17865 GBOOO087 

179 14 18740 76 
110 11 18264 TKV9107 
185 14 18740 82 
141 8 18736 21 
77 7 17920 CG1266 
35 1 17911 CG1229 

E. DUNNII PROVENANCE-FAMILY TRIALS -
22 THREE YEAR ASSESSMENT 

DBHOB HT 
(cm) (m) 

9.0 10.5 
9.5 11.1 
9.6 11.0 
9.2 11.3 
9.8 11.3 
9.6 11.6 
9.5 11.9 
9.3 11.4 
9.7 11.1 
9.8 11.5 
9.5 11.3 

10.0 10.9 
9.8 11.0 
9.3 10.8 
9.4 11.3 
9.1 10.9 
9.7 11.5 
9.5 11.1 
9.6 11.8 
9.6 10.6 
9.9 10.8 
9.5 10.4 
9.4 11.4 
9.6 10.3 
9.3 10.7 
9.4 11.1 
9.2 11.0 
9.6 11.1 
9.2 11.0 
9.2 10.8 
9.6 11.1 
9.5 11.0 
9.3 11.2 
9.2 11.3 
9.5 11.3 
9.4 11.0 
9.4 10.7 
9.2 10.9 
9.1 11.5 
9.1 11.0 
9.1 10.9 
9.2 11.3 
9.3 11.1 
9.2 10.7 
9.3 11.2 
8.7 10.9 
9.3 10.1 

VOL STR Survival 
(dm3) % 

31.4 3.54 51 
31.3 3.58 76 
31.2 3.56 79 
30.9 3.92 75 
30.8 2.91 95 
30.8 4.05 88 
30.6 3.24 72 
30.6 4.12 67 
30.5 3.37 92 
30.5 3.43 92 
30.5 3.54 80 
30.4 2.87 84 
30.4 3.20 66 
30.4 3.20 84 
30.4 3.44 96 
30.3 3.63 100 
30.2 3.95 79 
30.2 3.73 96 
30.0 3.81 54 
29.9 2.93 83 
29.8 3.58 75 
29.8 3.21 76 
29.7 3.49 88 
29.7 3.03 92 
29.6 3.24 75 
29.5 2.94 63 
29.4 3.55 67 
29.4 3.75 84 
29.2 3.22 63 
29.1 3.43 92 
29.1 3.82 95 
29.1 3.11 87 
29.1 3.15 91 
29.0 3.95 88 
28.9 3.69 88 
28.9 3.75 96 
28.8 2.90 67 
28.8 2.84 80 
28.7 3.96 88 
28.6 2.85 70 
28.5 3.91 79 
28.4 3.64 97 
28.4 3.11 91 
28.3 3.85 71 
28.3 3.95 87 
28.3 3.19 71 
28.2 3.66 92 
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Appendix 1. (cont.) 

Field Prov. Seedlot Parent ID 
No. 

203 4 18757 DL1365 
14 1 17865 GBOOO086 
8 1 17865 GBOOO078 

59 3 17915 CG1225 
181 14 18740 78 
33 1 17911 CG1175 

217 14 18758 DL1349 
170 10 18739 57 
188 7 18756 DLl354 
61 3 17915 CG1227 
11 1 17865 GBOOO081 

121 12 18734 DL613 
10 1 17865 GBOOO080 

147 4 18737 29 
148 4 18737 30 
142 8 18736 23 
134 4 18735 14 

9 1 17865 GBOOO079 
30 1 17911 CG1162 
26 9 17909 CG1183 

169 10 18739 55 
106 9 18263 DLl02 
125 12 18734 DL623 
21 9 17909 CG1178 
3 1 16895 MMOO0905 

132 4 18735 12 
29 1 17911 CG1161 
38 1 17911 CG1232 

150 4 18737 32 
69 5 17917 CG1221 

161 6 18738 47 
54 3 17915 CG1203 
22 9 17909 CG1179 
39 1 17911 CG1233 

119 12 18734 DL611 
31 1 17911 CG1163 
73 7 17920 CG1262 
5 1 16895 MMOO0909 

197 7 18756 DL1376 
71 5 17917 CG1223 
60 3 17915 CG1226 
32 1 17911 CG1174 
46 2 17914 CG1195 
4 1 16895 MMOO0908 

Trial mean 

Mean SED 

STATE FORESTS OF NEW SOUTH WALES 
RESEARCH PAPER NO. 37 

DB HOB Hr VOL STR Survival 
(cm) (m) (dm3) % 

9.1 10.4 28.2 3.50 96 
9.4 9.7 28.0 3.10 51 
9.4 10.1 28.0 3.12 79 
9.1 11.0 28.0 3.55 50 
9.2 11.2 27.9 3.69 83 
9.5 10.6 27.7 3.12 80 
9.3 9.8 27.7 3.66 62 
9.1 10.4 27.7 3.52 83 
9.5 10.1 27.7 3.07 80 
9.3 10.0 27.6 3.26 79 
8.7 9.9 27.5 3.41 71 
9.0 10.3 27.2 3.45 83 
9.2 10.8 27.1 3.73 58 
9.0 10.9 26.9 3.75 67 
8.7 11.1 26.7 3.96 54 
9.0 10.9 26.6 3.17 87 
9.3 11.0 26.3 3.71 71 
9.1 10.3 26.3 3.63 72 
9.0 11.0 26.0 3.66 96 
9.1 10.2 26.0 3.71 63 
8.8 10.6 26.0 3.67 87 
9.3 10.4 26.0 2.89 71 
8.9 10.5 25.9 2.87 67 
9.1 10.3 25.9 3.34 62 
9.0 10.5 25.8 3.58 96 
9.0 10.9 25.5 4.20 92 
9.2 10.2 25.5 3.58 79 
9.0 9.8 24.2 3.85 46 
8.6 10.3 24.0 3.05 71 
8.9 10.0 23.7 3.16 67 
8.7 10.1 23.5 . 3.28 84 
8.8 10.2 23.4 3.09 71 
8.0 10.2 22.5 3.48 59 
8.8 10.0 21.3 3.86 79 
8.4 9.7 21.1 3.67 92 
7.9 10.1 20.9 3.75 83 
8.1 9.7 20.7 3.71 83 
8.7 9.7 20.6 3.70 59 
8.1 9.7 20.5 3.17 88 
8.1 9.9 20.4 3.35 70 
8.0 10.5 19.6 3.15 87 
7.8 9.6 18.7 3.15 80 
7.5 9.7 16.9 3.80 67 
7.3 8.7 15.5 3.19 50 

9.9 11.3 33.9 3.53 86.1 

0.87 0.76 6.98 0.35 11.6 
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APPENDIX 2 

FAMILY MEANS, MEGAN TRIAL 

REML means and mean standard errors of differences (SED), for diameter at 
breast height over bark (DBHOB), total height (HT) and survival of Eucalyptus dunnii 
families and an E. grandis control at age 39 months in the Megan provenance­
family trial (sorted by DBHOB). 

Field Prov. Seedlot 
No. 

200 4 18757 
76 7 17920 
61 3 17915 

204 4 18757 
159 6 18738 
110 11 18264 
134 4 18735 
97 9 18263 

105 9 18263 
78 7 17920 
65 5 17917 
64 5 17917 
42 2 17914 

138 8 18736' 
13 1 17865 
57 3 17915 
40 1 17911 

114 11 18264 
94 13 17922 

157 6 18738 
95 13 17922 

173 10 18739 
20 9 17909 

108 11 18264 
118 11 18264 
128 4 18735 
107 11 18264 
129 4 18735 
n 7 17920 

186 14 18740 
101 9 18263 

15 1 17865 
98 9 18263 

181 14 18740 
174 10 18739 

E. DUNNII PROVENANCE-FAMILY TRIALS -
24 THREE YEAR ASSESSMENT 

Parent ID 

DL1362 
CG1265 
CG1227 
DL1366 

45 
TKV9107 

14 
DL78 
DL101 
CG1267 
CG1217 
CG1216 
CG1191 

18 
GBOOO085 
CG1206 
CG1236 

TKV9111 
CG1308 

42 
CG1309 

60 
CGl177 

TKV9105 
TKV9115 

4 
TKV9104 

5 
CG1251 

83 
DL93 

GBOOO087 
DL90 

78 
61 

DBHOB HT Survival 
(cm) (m) % 

5.8 5.4 lOO 
5.7 5.1 lOO 
5.7 4.7 84 
5.7 5.3 96 
5.7 5.5 lOO 
5.7 5.1 96 
5.6 4.9 92 
5.5 5.5 92 
5.5 5.1 lOO 
5.5 5.1 lOO 
5.5 5.1 96 
5.5 4.8 lOO 
5.5 5.3 lOO 
5.4 5.2 92 
5.4 5.3 84 
5.4 5.3 92 
5.3 5.0 96 
5.2 5.1 lOO 
5.2 5.0 96 
5.2 4.7 lOO 
5.1 4.8 88 
5.1 4.9 lOO 
5.0 4.9 lOO 
5.0 5.1 92 
5.0 5.1 96 
5.0 5.0 96 
5.0 4.7 87 
5.0 4.9 lOO. 
5.0 4.7 84 
4.9 4.8 83 
4.9 4.8 79 
4.9 4.6 96 
4.9 4.7 lOO 
4.9 5.0 88 
4.9 4.9 96 
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Appendix 2. (cont.) 

Field Prov. Seedlot 
No. 

165 10 18739 
70 5 17917 
33 1 17911 

116 11 18264 
75 7 17920 
44 2 17914 

175 10 18739 
112 11 18264 
194 7 18756 

1 1 16895 
58 3 17915 

210 14 18758 
151 4 18737 
154 4 18737 
207 4 18757 

39 1 17911 
135 4 18735 
143 8 18736 
28 9 17909 
83 7 17920 
27 9 17909 

211 14 18758 
147 4 18737 
191 7 18756 
87 13 17922 

166 10 18739 
115 11 18264 
139 8 18736 
184 14 18740 
35 1 17911 

201 4 18757 
45 2 17914 

169 10 18739 
130 4 18735 
137 8 18736 
122 12 18734 
177 14 18740 
31 1 17911 
34 1 17911 
85 13 17922 

160 6 18738 
178 14 18740 
80 7 17920 

195 7 18756 
109 11 18264 
156 4 18737 

STATE FORESTS OF NEW SOUTH WALES 
RESEARCH PAPER NO. 37 

Parent ID DBHOB Hr Survival 
(cm) (m) % 

51 4.9 4.7 96 
CG1222 4.8 4.7 96 
CG1175 4.8 4.5 88 

TKV9113 4.8 5.0 100 
CG1264 4.8 4.8 96 
CG1193 4.8 4.8 88 

62 4.8 4.4 92 
TKV9109 4.8 4.6 100 
DL1370 4.8 4.5 100 

MMOO0898 4.8 4.9 100 
CG1224 4.8 4.7 100 
DL1341 4.8 4.8 100 

33 4.8 4.7 96 
36 4.7 4.6 96 

DL1378 4.7 4.0 96 
CG1233 4.7 4.6 88 

15 4.7 4.5 100 
24 4.7 4.7 92 

CG1185 4.7 4.8 92 
CG1272 4.7 4.7 100 
CG1184 4.7 4.8 96 
DL1342 4.7 4.3 88 

29 4.7 4.2 88 
DL1357 4.7 4.5 96 
CG1292 4.6 4.7 100 

52 4.6 4.5 71 
TKV9112 4.6 4.5 88 

19 4.6 4.2 91 
81 4.6 4.5 100 

CG1229 4.6 4.5 96 
DL1363 4.6 4.4 96 
CG1194 4.6 4.8 96 

55 4.6 4.7 100 
10 4.6 4.6 96 
17 4.6 4.6 100 

DL614 4.6 4.5 92 
74 4.6 4.5 96 

CG1163 4.6 4.4 96 
CG1228 4.6 4.4 100 
CG1289 4.6 4.5 100 

46 4.6 4.7 96 
75 4.6 4.0 92 

CG1269 4.5 4.6 100 
DL1373 4.5 4.5 96 

TKV9106 4.5 4.7 100 
39 4.5 4.3 88 
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Appendix; 2. (cont.) 

Field Prov. Seedlot 
No. 

167 10 18739 
183 14 18740 
74 7 17920 
86 13 17922 
93 13 17922 
66 5 17917 

182 14 18740 
198 4 18757 
73 7 17920 

170 10 18739 
10 1 17865 
49 2 17914 

113 11 18264 
190 7 18756 
32 1 17911 

212 14 18758 
218 14 18758 

6 1 16895 
164 10 18739 
202 4 18757 
214 14 18758 
145 8 18736 
216 14 18758 
209 14 18758 
126 4 18735 
162 6 18738 
47 2 17914 

144 8 18736 
203 4 18757 
136 8 18736 
153 4 18737 
215 14 18758 
54 3 17915 

189 7 18756 
100 9 18263 
67 5 17917 

146 8 18736 
26 9 17909 

168 10 18739 
192 7 18756 
205 4 18757 
213 14 18758 
60 3 17915 

199 4 18757 
217 14 18758 
104 9 18263 
120 12 18734 

E. DUNNII PROVENANCE-FAMILY TRIALS -
26 THREE YEAR ASSESSMENT 

Parent ID 

53 
80 

CG1263 
CG1290 
CG1307 
CG1218 

79 
DL1360 
CG1262 

57 
GBOOO080 

CG1198 
TKV9110 
DL1356 
CG1174 
DL1343 
DL1350 

:MM000911 
50 

DL1364 
DL1346 

27 
DL1348 
DL1340 

2 
48 

CG1196 
26 

DL1365 
16 
35 

DL1347 
CG1203 
DL1355 
DL92 

CG1219 
28 

CG1183 
54 

DL1358 
DL1367 
DL1344 
CG1226 
DL1361 
DL1349 
DL100 
DL612 

DBHOB Hr Survival 
(cm) (m) % 

4.5 4.5 100 
4.5 4.5 96 
4.5 4.5 88 
4.5 4.6 96 
4.5 4.5 92 
4.4 4.6 83 
4.4 4.4 75 
4.4 4.5 96 
4.4 4.5 93 
4.4 4.4 79 
4.4 4.3 96 
4.4 4.6 96 
4.4 4.7 83 
4.4 4.2 100 
4.4 -4.2 96 
4.4 4.3 100 
4.4 4.6 100 
4.4 4.6 96 
4.4 4.1 83 
4.4 4.6 96 
4.4 4.6 96 
4.4 4.6 100 
4.3 4.5 100 
4.3 4.3 96 
4.3 4.3 100 ' 
4.3 4.3 100 
4.3 4.4 92 
4.3 4.6 96 
4.3 4.4 ' 96 
4.3 4.5 96 
4.3 4.3 100 
4.3 4.6, 96 
4.3 4.2 88 
4.3 4.4 100 
4.2 4.4 96 
4.2 4.5 92 
4.2 4.1 83 
4.2 4.1 88 
4.2 4.4 88 
4.2 3.9 92 
4.2 4.7 92 
4.2 4.6 96 
4.2 4.3 96 
4.2 4.5 96 
4.2 3.9 71 
4.1 4.6 84 
4.1 4.3 92 
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Appendix 2. (cont.) 

Field Prov. Seedlot 
No. 

132 4 18735 
163 6 18738 
141 8 18736 
127 4 18735 
131 4 18735 
161 6 18738 
63 5 17917 
91 13 17922 
92 13 17922 
99 9 18263 
55 3 17915 

106 9 18263 
140 8 18736 
62 5 17917 
90 13 17922 

180 14 18740 
3 1 16895 

102 9 18263 
111 11 18264 
117 11 18264 
171 10 18739 
172 10 18739 

2 1 16895 
84 7 17920 

176 14 18740 
11 1 17865 
23 9 17909 

206 4 18757 
196 7 18756 

5 1 16895 
193 7 18756 
56 3 17915 

188 7 18756 
79 7 17920 

179 14 18740 
21 9 17909 

142 8 18736 
19 9 17909 

185 14 18740 
18 9 17909 
37 1 17911 

187 14 18740 
197 7 18756 
12 1 17865 
16 1 17865 

155 4 18737 
24 9 17909 

STATE FORESTS OF NEW SOUTH WALES 
RESEARCH PAPER NO. 37 

Parent ID DB HOB HT Survival 
(cm) (m) % 

12 4.1 4.5 lOO 
49 4.1 4.2 83 
21 4.1 4.1 lOO 
3 4.1 4.1 83 
11 4.1 4.0 96 
47 4.1 4.0 lOO 

CG1215 4.1 3.8 75 
CG1299 4.1 4.2 88 
CG1304 4.1 4.1 96 
DL91 4.1 4.5 lOO 

CG1204 4.1 4.3 83 
DL102 4.1 4.2 96 

20 4.0 4.1 96 
CG1214 4.0 4.2 96 
CG1298 4.0 4.4 lOO 

77 4.0 4.0 92 
MMOO0905 4.0 4.4 96 

DL94 4.0 4.4 83 
TKV9108 4.0 3.8 96 
TKV9114 4.0 3.9 88 

58 4.0 3.9 92 
59 4.0 4.0 92 

MMOO0903 4.0 4.1 92 
CG1273 4.0 4.1 lOO 

73 4.0 4.4 92 
GBOOO081 4.0 3.8 71 

CG1180 4.0 4.0 92 
DL1368 4.0 4.0 96 
DL1375 3.9 3.9 lOO 

MMOO0909 3.9 4.0 92 
DL1369 3.9 4.1 84 
CG1205 3.9 3.8 96 
DL1354 3.9 4.1 96 
CG1268 3.9 4.0 88 

76 3.9 4.1 88 
CG1178 3.9 3.9 88 

23 3.8 4.3 95 
CG1159 3.8 4.0 75 

82 3.8 3.9 84 
CG1158 3.8 4.1 75 
CG1231 3.8 4.1 95 

84 3.8 4.3 92 
DL1376 3.8 3.8 83 

GBOOO084 3.8 4.1 lOO 
GBOOO089 3.8 3.7 92 

38 3.8 4.0 lOO 
CG1181 3.8 3.8 83 
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Appendix 2. (cont.) 

Field Prove Seedlot 
No. 

208 4 18757 
30 1 17911 

121 12 18734 
68 5 17917 
4 1 16895 

59 3 17915 
103 9 18263 

9 1 17865 
25 9 17909 
43 2 17914 
89 13 17922 

119 12 18734 
29 1 17911 
53 3 -17915 
82 7 17920 

123 12 18734 
50 2 17914 
51 2 17914 
88 13 17922 

149 4 18737 
7 1 17865 

52 2 17914 
48 2 17914 

_ 77 7 17920 
14 1 17865 
96 13 17922 
46 2 17914 
41 2 17914 

124 12 18734 
148 4 18737 
220 15 C86.01 
36 1 17911 
17 9 17909 

158 6 18738 
133 4 18735 
219 14 18758 

81 7 17920 
8 1 17865 

71 5 17917 
125 12 18734 
152 4 18737 
69 5 17917 
38 1 17911 

150 4 18737 
22 9 17909 

Trial mean 
Mean SED 

E. DUNNJI PROVENANCE-FAMILY TRIALS -
28 THREE YEAR ASSESSMENT 

Parent ID 

DL1379 
CG1162 
DL613 
CG1220 

MMOO0908 
CG1225 
DL95 

GBOOO079 
CG1182 
CG1192 
CG1295 
DL611 
CG1161 
CG1202 
CG1271 
DL621 
CG1199 
CG1200 
CG1293 

31 
GBOOOO77 
CG1201 
CG1197 
CG1266 

GBOOO086 
CG1337 
CG1195 
CG1190 

. DL622 
30 

WBSObulk 
CG1230 
CG1157 

44 
13 

DL1351 
CG1270 

GBOOO078 
CG1223 
DL623 

34 
CG1221 
CG1232 

32 
CG1179 

DBHOB lIT Survival 
(cm) (m) % 

3.8 4.2 100 
3.7 4.2 100 
3.7 4.1 71 
3.7 3.9 87 
3.7 3.5 88 
3.7 4.0 79 
3.7 4.2 88 
3.7 3.8 96 
3.7 4.1 96 
3.7 4.2 87 
3.7 4.2 67 
3.7 3.7 79 
3.6 4.0 96 
3.6 4.0 92 
3.6 3.9 100 
3.6 4.2 75 
3.6 4.1 88 
3.6 3.9 83 
3.6 3.8 96 
3.6 3.9 88 
3.6 3.5 71 
3.6 4.1 83 
3.6 4.1 96 
3.6 3.9 88 
3.6 3.9 79 
3.6 3.8 71 
3.5 4.0 79 
3.5 4.0 63 
3.5 3.6 62 
3.5 3.8 96 
3.5 3.5 67 
3.4 4.0 92 
3.4 3.4 92 
3.4 3.6 96 
3.3 4.0 100 
3.3 3.7 96 
3.3 3.8 79 
3.2 3.6 79 
3.2 3.5 67 
3.1 3.5 91 
3.0 3.6 96 
2.9 3.5 96 
2.7 3.0 71 
2.7 3.3 71 
2.5 3.2 71 

4.3 4.3 92.1 
0.62 0.42 8.0 

STATE FORESTS OF NEW SOUTH WALES 
RESEARCH PAPER NO. 37 



Research and Development Division 
produces publications in 
Technical Paper, Research Paper 
and Forest Resources Series. 

Copies and further information 
are available from: 

Publications Officer 
Research and Development Division 
State Forests of NSW 
PO Box 100 
Beecroft NSW 2119 

Tel. (02) 9872 0111 
Fax. (02) 9871 6941 

-




