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ABSTRACT 
Pairedplots were established in a 17-year-old stand consi- 
sting of stock of two different levels of genetic improve- 
ment. The more improved stock had 11% greater live 
volume than the less improved stock. Results from com- 
puter simulation indicated that there was also a shift in log 
grade distribution, particularly in stems marked as thin- 
ning~. The improved stock had a higher percentage of 
sawlogs, resulting in increased value per hectare of the 
improved stand well in excess of the percent gain in live 
volume. 

INTRODUCTION 
Since 1984 there has been sufficient seed orchard seed of 
radiata pine (Pinus radiata D. Don) to meet all industrial plan- 
ting requirements. Forests resulting from this improved seed 
are reported to be faster growing, straighter, and less mal- 
formed than previous plantings (FRI, 1987 and Carson, 1987). 
The impact of the genetic improvement in form on log quality 
has received less attention than genetic gains in volume. Both 
Cleland (1985) and Gleed (1981) have shown that stands 
derived from seed orchard seed resulted in the production of 
more merchantable wood in a pulp-wood thinning operation, 
compared with less improved stands, than live-volume figures 
indicated. Carson (1988) has examined the impact of genetic 
changes in branch habit on log grades. His findings indicate 
that the proportion of logs in various log grades can differ 
between seed lots. 

Improvements made in tree size and form through breeding 
should result in an overall improvement in log assortment, 
through larger piece sizes with a reduction in stem sweep and 
forking. Depending on the prices of various log grades, a 
change in log grade distribution due to genetic improvement 
could have more impact on the value of a stand than the impact 
of increased volume per hectare. 

In 1986 a 17-year-old open-pollinated progeny test was due 
for commercial thinning. Because the trial had anumber of fel- 
ling select plots within it, an opportunity existed to examine 
the differences in both volume per hectare and log quality of 
stands with two different levels of genetic improvement. 

The actual level of genetic improvement of the seed used in 
the progeny test is less than that of a seed-orchard lot, since the 
female parents would have been selected less intensively than 
current orchard parents and the pollen parents were of unse- 
lected origin. The gain represented by the trial should there- 
fore define a point lower than an appropriate benchmark of 
gain attained by orchard seed. 

Stand History 
In 1969 a 25ha trial was established in Compartment 1350, 
Kaingaroa Forest, to progeny test open-pollinated offspring of 
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600 plus-tree selections. Blocks of felling-select origin stock 
were planted throughout the study, and the same stock was 
also used as surround plantings. 

The material of felling-select origin was from seed collected 
from the best 50 trees per hectare in old-crop stands; its 
improvement rating being approximately GF3 (FRI 1987, Vin- 
cent 1987). In contrast, the clones progeny tested were 
selected in 1969 in stands 15 to 25 years old. The best tree 
found in each 2.5 hectare grid quadrat was selected and cones 
were obtained from these trees. The improvement rating of 
this seed collection is estimated at GF10. 

The study was established at a spacing of 2.74 x 2.74m (1332 
slha). A selective thinning was carried out at age five (from 
planting) to bring stocking to approximately 666 stha. Inside 
the progeny test each 10-tree progeny row was reduced to the 
best five trees. In the felling-select blocks thinning was not 
restricted to rows. After thinning it was apparent that the fel- 
ling-select areas (GF 3) were reduced on average to a slightly 
lower stocking than the progeny test (GF 10). The only pru- 
ning carried out was a 100% low prune to two metres at age 
five. 

METHODS 
Field Procedure 

In December 1986 eight sets of paired plots were established 
throughout the trial after the stand had been marked for thin- 
ning by contract crews (Table 1). Care was taken to ensure 
each pair of adjacent subplots were on the same slope and 
aspect. 

TABLE 1: Plot descriptions 

Stocking Live 
Plot Type Area Live Dead SPH MARVLed 

A PT .090 55 1 611 Yes 
B FS .090 51 4 567 Yes 
C PT .I20 75 3 622 Yes 
D FS .I20 73 7 606 Yes 
E PT .I51 96 4 636 Yes 
F FS ,151 79 8 523 Yes 
G PT ,151 98 2 649 No 
H FS .I51 79 8 523 No 
I PT .I51 91 4 603 No 
J FS ,151 76 2 503 No 
K PT .I51 88 6 583 No 
L FS .I51 78 2 517 No 
M PT .075 43 3* 573 Yes 
N FS .075 50 1 667 Yes 
0 PT .075 47 3 627 Yes 
P FS .075 47 3 627 Yes 

* 6 trees were felled in 1979 for selection purposes and not included as 
live or dead trees. 

All trees in the 16 sub-plots (eight sets of paired plots) were 
assessed for dbob (DBH), straightnessscore (STR), malforma- 
tion score (MALF), branch habit (BH), acceptability as a crop 
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tree (ACC), and status (marked for thinning or a remaining 
crop tree). Straightness and malformation scores are subject- 
ive ratings with 9 being the best and 1 being the worst. Five of 
the plot pairs were also assessed using MARVL techniques 
(Deadman and Goulding, 1979), a method for the assessment 
of recoverable volume by log types. 

Each tree in the MARVL plots was assessed using methods 
described by Manley, Goulding, and Whiteside (1987) and 
Manley, Goulding, and Lawrence (1987). The stem of each 
tree is classified into sections of uniform quality in order to 
derive available log assortments according to length, size and 
quality. Ten trees in each MARVLed subplot were measured 
for height and used in developing height-diameter equations. 

Calculations 
Stocking generally differed between plots within pairs (Table 
1). This was primarily due to thinning practices, rather than 
mortality. At age-five thinning the felling select (GF3) plots 
were, on average, reduced to lower stocking because thinning 
was not as closely monitored as in the progeny test (five trees 
per ten-tree row plot). In one instance the felling select subplot 
(N) was at a higher stocking due to additional thinning around 
a plus-tree located in the progeny test subplot (M). 

Higher-stocked subplots have an advantage in accumulating 
volume per hectare since the site would have been fully occu- 
pied for a long period of time. Conversely, individual-tree dia- 
meter should on average be larger in the lower-stocked sub- 
plots and the felling-select plots would tend to be favoured by 
the lack of row-by-row selection within them. An attempt was 
made, therefore, to adjust the subplots to represent equal 
stocking. This was done by first summing all live and dead trees 
in each of the paired subplots. The smallest live trees in the 
higher-stocked subplot were discarded until stocking for both 
subplots equated. Any bias that could result from this would be 
to reduce the apparent volume gain in the GF 10 subplots 
which generally were the higher-stocked subplots. 

Mean diameter, mean quality scores, and percentage of 
stems acceptable for final crop trees in each subplot were tabu- 
lated using the PROC MEANS procedure of the SAS stati- 
stical package. 

Volume-per-hectare predictions of various log types were 
calculated for five pairs of plots using MARVL. The three 
remaining main plots not MARVLed only had estimates of 
volume per hectare. 

The log grades used in this study for the MARVL runs are 
shown in Table 2. Log grade definitions are those developed 
for the Conversion Planning Model System and are more clear- 
ly defined in Whiteside and Manley (1987). Because the stand 
was only pruned to two metres there were no pruned logs and 
the relatively high stocking density resulted in very few logs 
with branches greater than 6 cm in diameter. As a result the L 
log grades (those with branch(es) greater than 6 cm in dia- 
meter) were combined with the S log grades for everything 

TABLE 2: Description of log grades 

Log Min. Max. Min. 
Grade Length Length SED Defect* 

(m) (m) (cm) 

S2Long 8.6 12.2 30 B 
S2(+L2) 3.0 6.1 30 SB 
S3(+L3) 3.0 6.1 20 SB 
S4 4.0 6.1 15 
Pulp 3.0 6.1 - SB 

* Allowable defects: 
S = Log under  4 m B = Branch(es) > 6 cm diameter 

except the L4s, which were combined with pulp. Sawlogs 
greater than 400 mm small-end diameter (SED) did not exist, 
so the S1 log grade was unnecessary. 

RESULTS AND DISCUSSION 
Means of the two stand types are shown in Table 3. Individual 
DBH, straightness, and malformation scores were signif- 
icantly better (a=.05) in the GF 10 plots. The 11% higher 
volume per hectare in the GF 10 plots compared with the GF3 
plots was not significantly different according to a Students t 
test (a=.05), even though it had more volume in each of the 
eight main plots. The small degrees of freedom for the compa- 
rison (7) and the wide range of differences (4-28%), resulted in 
the non-significance. Notwithstanding the t test, the G F  10 
almost certainly has more volume, since the probability of it 
being greater by chance eight out of eight times is 1:256. 

The improvements in growth and form (Table 3) resulted in 
a significant shift in log grades as shown in Table 4. While the 
two stand types did not differ significantly in the quantity of S2 
material, the Gf 10 stand has significantly more volume in the 
S2 and S3 log grades combined than the GF3 stand. This was 
due to both increased volume and a higher percentage of logs 
being in the better log grades (Table 5). 

A shift of pulpwood to sawlogs can outweigh any increase in 
volume alone. Given the assumption that sawlogs are worth 
five times the price of pulpwood (Table 92, in MOF 1987), the 
increase in percentage sawlogs from 64% to 82% shown in this 
study would increase crop value by 20%. This would be in 
addition to any gain in volume. 

The major shift in log grades occurred in the thinnings com- 
ponent. In absolute dollar terms this represents the lower- 
"alued stand component; however, this can be harvested 
sooner than the crop component. Thus while the shift in log 
grades of the thinnings component may represent less in abso- 
lute dollars than the shift in the crop component, it still repre- 
sents a major gain in value since it is discounted for a shorter 
period of time. 

CONCLUSIONS 
Gains found here should provide a lower benchmark for 
expected seed-orchard gains, since the improved stand in this 
study was of poorer genetic quality than any stand of seed- 
orchard origin. Actual gains from seed orchard stock should be 
higher, given the same environmental constraints. The geneti- 
cally improved stand (GF10) had 11% more volume per hec- 
tare than the stand of less improved stock (GF3). Equally as 
important as the increased volume found in the GF 10 stand 
was an increased proportion of logs in the higher-valued log 
grades owing to increased tree diameter and improved form. 

TABLE 3: Means adjusted for unequal stocking in eight paired- 
plots. 

VoVha DBH STR MALF Accstems Live 
(m3) (mm) (1-9 score) (1-9 Score) % Stocking 

All Trees 
GFlO 565 334 6.48 6.90 68 558 

(11) (10) (31) 
508 303 4.94 

(22) 
5.65 

(79) 
GF3 38 561 

Crop Trees 
GFlO 323 370 6.95 8.12 91 261 

Thinned Trees 
GFlO 242 303 6.04 6.09 46 297 

(19) (19) (38) 
203 255 4.39 

(39) 
4.38 

(318) 
GF3 11 300 

* Figures in brackets show % improvement of GFlO over GF3 
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Which energy resource, currently available in 

New Zealand, is consistently proving its value? 

It's no secret, of course, that the answer is coal. 

When you're looking at energy resource 

options, cost is obviously a critical factor. 

You may or may not be under the illusion 

(again, it's no secret) that coal has a relatively 

expensive set-up cost. In fact, the cost is not as 

expensive as you might think. The real benefit, 

however, comes further down the track. 

For instance, at AFFCO Freezing Works in 

Moerewa, they are saving over $1 million in 

energy costs right now, just one year after 

converting to coal. And that's on a coal usage of 

7000 tomes per annum. 

The AFFCO Wairoa plant also switched to coal 

12 months ago. In their first year they have saved 

substantially more than $500,000. In real terms, 

that saving represents almost one dollar per lamb. 

To give a completely accurate picture, cost 

must also be measured in direct relation to 

performance and efficiency. 
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At NZ Timber Processors, near Orini, using 

2000 tonnes of coal each year has meant a cost- 

eaciency saving of over $200,000. 

You can see that, at CoalCorp, we prefer to 

preach by example. And if you speak to our 

customers, you'll find that we're not the only ones 

who are biased. 

Part of the reason is CoalCorp7s technical 

back-up and support. We are dedicated to ensuring 

maximum reliability and performance with 

current technology. 

And, for the future, we are totally committed 

to finding new, innovative ways of making coal 

even more efficient. 

In the meantime, perhaps you should find 

out how much your company could save if you 

decide to convert to coal. 

You may also discover it's a 

decision that's worth its weight 

in coal - and gold. Simply call a 

CoalCorp representative. C0dC0rp 
COAL. THE SMART ENERGY DECISION. 

Ph (03) 799-450 Fax (03) 654-578 DUNEDIN Bernard Whitley Ph (03) 477-3055 Fax (03) 477-0616 INVERCARQILL Dennis Casey Ph (025) 321-839 Fax (03) 225-4750 
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TABLE 4: Per hectare estimates and standard errors of cubic metres by log grade, for the five main plots that were 
MARVL assessed 

Log Grade m3 i: SE m3 k SE m3 f SE m3 f SE m3 f SE m3 f SE 

Long S2 22 + 7.5 16 f 6.8 22 + 7.5 16 f 6.8 O f  0 O f  0 
S2 87 + 8.8 55 f 6.5 75 f 5.8 48 f 6.5 14 + 5.3 6 + 1.0 
S3 238 i: 19.8 153 i: 16.2 148 f 7.3 111 f 8.2 93 f 14.2 43 + 9.5 
S4 38 + 6.3 20 f 5.0 16 f 2.1 13 f 3.5 20 f 4.8 7 f 2.4 
Pulp 85 + 19.7 137 f 21.0 27 If: 4.2 67 + 10.2 57 + 15.4 67 i: 10.2 
Total 
Recoverable 470 f 28.8 381 + 14.6 288 + 9.8 256 f 5.1 184 + 25.1 124 + 12.5 
Total Live 
Volume 586 514 342 311 246 202 

The shift in log-grade percentages is likely to be of more value 
than the increase in volume alone. When one considers both 
the increase in log value and the 11% increase in volume, the 
GFlO stand at age-17 was probably over 20% more valuable 
than the GF3 stand. 
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