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1.0 BACKGROUND

Over the last seven years an average of 5,800 permanent sample plots (PSPs) have
been measured each year. The majority of these plot measurements are stored
on the Ministry of Forestry’s PSP system. Six hundred plots are not on the PSP
system, most of which are owned by NZFP Forests Ltd. Two types of plots are
identified in this database:

(1) experimental plots, where treatments differ from the surrounding stand.
Data from these enable the models to estimate what growth would be if
current practices were to change.

(2) growth plots, which monitor current practice. The data from these plots
can be used in growth models to predict growth in existing stands.

Members of the FRI/Industry Growth Modelling Co-operative decided that ’a
strategy to install and maintain permanent sample plots was needed to co-ordinate
effort, minimise duplication and to ensure that no gaps exist in the database.’
A sub-committee was set up to redevelop, on an industry wide basis:

(a) the current and foreseeable growth data requirements.

(b) the rationale for priority of PSP establishment and remeasurement.

Computerised forms were sent out to all PSP controllers to enable the pooling of
historical data across New Zealand. A copy of the form is attached in Appendix
1.

It took up to a year to receive all the completed forms and to check the data for
errors. Each PSP was required to fit into a county as defined by the
Regional/United and County Council Boundary Maps. See Figures la and 1b.
The data in these counties were then merged into nine different regions - five
in the North Island and four in the South Island (as shown in Maps). These
regions have been called:

Northland

Auckland .
Central North Island
East Coast/Hawkes Bay
Southern North Island
Nelson/Marlborough
West Coast

Canterbury
Otago/Southland
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The National Exotic Forest Description database (Novis et al. 1989) was obtained,
from the Ministry of Forestry, to compare the productive forest area with the
number of permanent sample plots. Table 1 shows the percentage of PSPs in
each region as compared to the percentage of total forest area in each region.
Pinus radiata is the single species looked at in this study so far.

Table 1. Percentage of PSPs and forest area by region

Region No. plots % plots Hectares % Hectares
Northland 828 12 116 703 11
Auckland 1060 16 68 014 6
Cent Nth Island 1867 28 411 914 38
East Cst/H Bay 944 14 115 501 11
Sthern Nth Island 344 5 79 351 7
Nels/Marlborough 651 10 113 985 11
West Coast 390 6 23 629 2
Canterbury 287 4 51 439 5
Otago/Southland 319 5 91007 9
Total 6690 100 1 071 543 100

Regions such as Northland, Nelson/Marlborough and Canterbury show a very
similar percentage of forest area and permanent sample plots. There are, however,
quite large differences in regions such as Auckland, Central North Island and
the West Coast. Auckland, in particular, has a much higher proportion of PSPs
(16%) than it does of forest area (6%).

It is interesting to note that, at the time the survey forms were sent out, there
were about 9000 PSPs. The survey itself has prompted controllers to assess each
PSP and as a result abandon approximately 2000 plots.

The remainder of this report looks at the radiata pine 'growth’ plots which make
up 58% of the total number of growth and experimental plots. This is done in
conjunction with the National Exotic Forest Description (NEFD) database so that
both sets of data can be analysed and compared on a regional basis.



2.0 REGIONAL ANALYSIS

As mentioned earlier the PSP survey database has been split into nine separate
regions, according to the location of each PSP. The corresponding NEFD data
is extracted from the main database and is used to show the percentage of total
forest area in a region compared to the percentage of total growth PSPs in the
same area.
The NEFD data includes a silvicultural tending code which, for each crop type,
is either:

T for intensive tending with production thinning

1 for intensive tending without production thinning

Z for minimum tending with production thinning

M for minimum tending without production thinning

From this information the percentage of forest area under each of the four regimes
(for all nine regions) was calculated.
Each plot in the PSP data is defined by a management regime code (MoF 1988)
so that it was a straightforward task to split the data into four similar groups as
in the NEFD data. Thinning however has been lumped together , whether
production or waste.
Five graphs and one table are shown for each region. The first graph in each
region illustrates how the total number of PSPs in the area are distributed across
the ageclasses. Alongside this the proportion of net stocked forest area in each
ageclass is graphed for every region. Each histogram represents a percentage of
total forest area in that particular region or a precentage of the total number of
PSPs in that region.
The other four graphs each represent a sub-group of the first graph. For every
region the data is split according to the management regime of each plot and
forest area. There are four different groups:

1. Unpruned and Unthinned

2. Pruned and Unthinned

3. Unpruned and Thinned

4. Pruned and Thinned

Following each set of graphs there is a table which illustrates how the PSPs in
each region are distributed across the final crop stocking and site index classes.
The final crop stocking codes are used straight from the survey data and are
defined as follows:

(0) 50-100 stems/ha

(1) 100-200 stems/ha

(2) 200-300 stems/ha

(3) 300-500 stems/ha

(4) 500+ stems/ha

(5) unthinned



For those plots on the Ministry of Forestry’s system, site indices were calculated
by the PSP system, otherwise the site index for each plot was estimated by the
respective owner.

The final crop stocking of each PSP is the expected stocking after thinning,
whereas the management regime describes the present status of the stands and
PSPs. This explains the difference shown between the tables and the graphs of
unthinned regimes in West Coast and Canterbury.

The following sub-sections list the main points illustrated by the graphs and
tables.



2.1 Northland



Total

65% of the NEFD area is within the 0-10 year ageclass.

75% of the PSPs are spread evenly across the 0-10, 10-15, and 15-20 year
ageclasses.

As age increases there is a smaller number of PSPs and a smaller area of net
stocked forest, not always in the same proportion.

Unpruned and Unthinned

Over 70% of the forest area and the PSPs are within the 0-10 year ageclass.
Nearly all the remainder of PSPs (16%) are in stands between 10-15 years old
which is a greater proportion than forest area in this ageclass.

There is very little forest area and hardly any PSPs in the older ageclasses.

Pruned and Unthinned

All PSPs (100%) are in stands younger than 10 years old.

67% of the forest area is in this 0-10 ageclass.

16% of the forest area is between 10 and 15 years old.

There is less than 10% of forest area in each of the other ageclasses.

Unpruned and Thinned ‘
This shows an almost normal distribution of PSPs across all the ageclasses.

74% of the forest area is in the 0-10 ageclass with very little forest over 10 years

old.

Pruned and Thinned

75% of the forest area is within the 0-10, 10-15 year ageclasses.

45% of the PSPs are within the 0-10, 10-15 year ageclasses.

All ageclasses are well represented by PSPs, other than the very old (30+ yrs)
where there is very little area also.

Table

The majority of plots show a site index within 25-30 metres and a final crop
stocking between 200 and 500 stems/ha.

There is a relatively large number of plots with site indices between 25 and 30
metres, in an unthinned regime.
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NORTHLAND

Final Crop Stocki

site index

ng vs Site Index
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2.2 Auckland



Total

As the ageclasses become older the percentage of forest area decreases.
There is a fairly normal distribution of PSPs across the range of ageclasses.

Unpruned and Unthinned

25% of the PSPs are in the 0-10 year ageclass; 38% of the forest area is in this
ageclass.

50% of the PSPs are in the 10-15 year ageclass; 33% of the forest area is in
this ageclass.

The rest of the PSPs occur between 20 and 30 years old.

Forest area decreases as age increases.

Pruned and Unthinned

PSPs occur in only two ageclasses; 62% of the PSPs are in the 0-10 year age-
class; the remaining 38% are in 25-30 year ageclass.

80% of the forest area is in the 0-10 year and 10-15 year ageclasses with the
rest of the forest area spread across all the other ages.

Unpruned and Thinned

31% of the forest area is in the 0-10 year ageclass.

3% of the PSPs are in the 0-10 year ageclass.

There are no PSPs older than 30 years, but all ages between 10 and 30 years

show a greater proportion of PSPs (4-12%) than forest area.

Pruned and Thinned

PSPs are spread relatively evenly across all ageclasse, with an unusually high
percentage in the over 30 age group.

The majority of forest area is between 10 and 20 years old (60%).

Forest area ranges from 5-15% across the rest of the ageclasses.

Table

176 plots out of a total of 534 plots (33%) have a site index between 25 and 30
metres and a final crop stocking of 300-500 stems/ha.

The rest of the plots are distributed outwards from this centrally concentrated
point to fewer plots representing other site indices and final crop stockings.
There are very few plots in unthinned regimes or site index greater than 35
metres.
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AUCKLAND

Final Crop Stocking vs Site Index

site index

FREQUENCY |10-14.9 |15-19.9 |20-24.9 |25-29.9 |30-24.9 |35-39.9 | TOTAL
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2.3 Central North Island



Total

40% of the forest area is in the 0-10 year ageclass.

Forest area decreases as age increases

The majority of PSPs ( 60%) are in the 10-15 and 15-20 year ageclasses.
18% of the PSPs are in the 25-30 year ageclass.

The rest of the PSPs are spread evenly across the other ages, although not in
proportion to forest area.

Unpruned and Unthinned

Nearly 60% of the PSPs are in 15-20 year old stands.

The rest of the PSPs spread across the 0-10 year, 10-15 year and 20-25 year
ageclasses with only a few over 25 years old.

Nearly 90% of the forest area is less than 20 years old (spread evenly across
ageclasses).

There is only a small area of forest in the older ageclasses, with a similar
proportion of PSPs in each.

Pruned and Unthinned

87% of the forest area is less than 15 years old.

4% of the PSPs are in the 0-10 year ageclass and there are no PSPs between 20
and 25 years old.

The remaining PSPs in the region range from 14-40% across the other age-
classes, with a much greater proportion of PSPs than forest area.

Unpruned and Thinned

47% of the forest area is in the 0-10 year ageclass whereas only 1% of the
PSPs are in this ageclass.

35% of the PSPs are in the 10-15 year ageclass with this percentage gradually
decreasing as age increases.

Between ages 10 and 30 years the percentage of forest area is much smaller
than the percentage of PSPs.

Pruned and Thinned

There is a very similar percentage (~35%) of PSPs and forest area between
ages 10 and 15 years.

There are 18% fewer PSPs in the 0-10 year ageclass than percentage of forest
area.

There are about 10% more PSPs in the 15-20 and 25-30 year ageclasses than
percentage of forest area.

Table

The majority of PSPs have a site index between 25 and 35 metres and a final
crop stocking from 200-500 stems/ha.

There are an unusually high number of PSPs with site indices higher than 40
metres.
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CENTRAL NORTH ISLAND

Final Crop Stocking vs Site Index

site inde
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2.4 East Coast/Hawkes Bay




Total

55% of the forest area is in the 0-10 year ageclass.

As age increases forest area decreases.

There is a similar percentage (~26%) of PSPs in ageclasses between 10 and 25
years.

With the exception of the youngest ageclass, there is a greater percentage of
PSPs in each ageclass than forest area.

Unpruned and Unthinned

Most of the forest area (82%) and PSPs (86%) are in the younger ageclasses
between 0 and 15 years.
There are very few PSPs or forest area in stands over 20 years old.

Pruned and Unthinned

There are no PSPs in the 0-10 year ageclass, whereas there is 57% of the
forest area in this ageclass.

The opposite occurs in the 25-30 year ageclass, with 50% of the PSPs and 2%
of the forest area.

The remainder of the PSPs are evenly distributed between the ageclasses 10
and 25 years.

There are no PSPs and a very small amount of forest area over 30 years old.

Unpruned and Thinned

There are no PSPs in ageclass 0-10 years, whereas a large amount (40%) of the
forest area is in this ageclass. ’
The majority of the PSPs (62%) are in the 15-20 year ageclass.

There are no PSPs in stands over 30 years.

Pruned and Thinned

79% of the forest area in this region is in ageclasses between 0 and 15 years;
37% of the PSPs are in theses ageclasses.

At ages greater than 15 years the percentage of PSPs is considerably greater
than the percentage of forest area.

Table

The majority of plots have site indices between 25-35 metres and final crop
stocking between 200 and 500 stems/ha.
One plot occurs with a final crop stocking less than 100 stems/ha and there
are very few plots in unthinned stands.



PSP SURVEY (Growth plots)
Fast Coast/Hawkes Bay
PERCENT

0.6 ..
0. m

M
0.4 U
0.3 1
0.1 ..
0.0 L 1 PN

NEFD PSP NEFD PSP NEFD PSP NEFD PSP NEFD PSP NEFD PSP GROUP
0 -10 10-158 15-20 20-25 25-30 30+ AGECLASS



SSV1039V +0€ 0e-G2 gc-02 02S-Gt7 ST1-07 0t- 0
dnNod9 dSd 443N dSd 0Jd43N dSd Q443N dSd Q43N dSd 443N dSd (443N
—1  e—— [ I 0°0
-7°0
-2’0
FE'O
-¥°0
-G°0
-9°0
- L0
1N33H3d
pauutylun |/ paunddun
Aeg SsaxMeH/3SE0) 1SeF




SSYT1039YV +0E 0e-Ge gec-0c 02-S7 S1-07 01— 0
dnod9 dSd (443N dSd (443N dSd Q43N dSd Q43N dSd Q43N dSd Q43N
| I : 0°0
A
-F1°0
20
FE°0
-y 0
-G°0
Lg°0
1LN3JH3d
pauutyjiun § paundd
Aeg ss8dMeH/31Se0) 3sel

(syo1d ypmoan) AHAYNS dSd




SSvV1039V +0€ OE-GC Gc-0c 0c-Gt S1-07 0r- 0

dnNoyo dSd (dd3N dSd (043N dSd 0d4d3N dSd 043N dSd (043N dSd (043N

| w%m[ | 0°0

-L"0
1N3043d

pauutyl [ paunddun

Aeg sa>MeH/3SE0) 31sel

(s1o1d ypmoan) AIAANS dSd



SSVYT1039v +0€ 0E-Gc Ge-0¢e 0c-G7 G1-07 01— 0

dNOH9  dSd 043N dSd 043N dSd 043N dSd 043N dSd 043N dSd 043N

RO — F00°0
2 L2070
F70°0
[ 900
800
L o1 0
F27°0
L p1-0
F 9770
- 810
- 02" 0
L 220
L y2 0
L9270
g2 0
mom.o
wmm.o
L yE* 0
L ge"0
[ ge0
L ov ' 0
L2r 0
L pp -0
LN30H3d

pauutyl ¥ paundd

Aeg sa>MeH/3Se0]) 1Sel

s1o1d ymoan) AHATINS dSd



EAST COAST/HAWKES BAY

Final Crop Stocking vs Site Index

site index

FREQUENCY [10-14.9 [15-19.9 |20-24.9 |25-29.9 |30-34.9 [35-39.9 [40-44.9 | TOTAL

--------- fecemeemmodoccecceedmmmmmmmedeccccccedonmmcacodococccocdooonaoand
0| 0| 0| 0| 1] 0| 0| 0| 1
--------- e T el DAL LR LS 3
1 0| 2 | 13 | 56 | 46 | 10 | 0| 127
--------- e bt ST e it 4
2 | 1] 4 | 50 | 9 | 126 | 28 | 1] 304
--------- DRt T
3| 0| 2| 29 | 86 | 83 | 1 | 0] 211
--------- feccccecefommccomedmmmmmnamndoaccecocdocomoneodonoocooodocononnd
4 | 0| 0| 7 25 | 16 | 1 o | 49
--------- P et LT TR E TR L LR LR St
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TOTAL 1 12 104 274 278 50 1 720
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2.5 Southern North Island




Total

50% of the forest area is in the 0-10 year ageclass; whereas only 6% of the
PSPs are in this ageclass.

The PSPs are fairly evenly distributed across the other ageclasses.

There is a greater percentage of PSPs than forest area in ageclasses older than
15 years.

Unpruned and Unthinned

The percentage of PSP and forest area do not coincide at all.

50% of the PSPs are in the 15-20 year ageclass and 50% in the 25-30 year
ageclass. ‘

Only about 10% of the forest area is in these two ageclasses.

The majority of the forest area (66%) is in the 0-10 year ageclass and no PSPs
occur here.

Pruned and Unthinned

55% of the PSPs are in the 25-30 year ageclass, whereas only 4% of the forest
area is in this ageclass.

Forest area decreases evenly from 39% in the youngest ageclass to 2% in the
oldest ageclass.

There are no PSPs in the 20-25 year or 30+ year ageclasses.

Unpruned and Thinned

70% of the forest area is in the 0-10 year ageclass and no PSPs are in this
ageclass.

90% of the PSPs are in the 15-20 and 20-25 year ageclass.

There is a greater percentage of PSPs than of forest area from 15 years
onwards.

Pruned and Thinned

38% of the forest area is in the 0-10 year ageclass, whereas only 6% of the
PSPs are in this ageclass.

Forest area decreases as age increases.

The percentage of PSPs is geater than the percentage of forest area , by more
than 10%, between the ages 15-30 years.

Table

The majority of plots have site indices between 25 and 30 metres and final
crop stockings from 200-300 stems/ha.
Very few plots (4%) are unthinned or have site indices greater than 35 metres.
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SOUTHERN NORTH ISLAND

Final Crop Stocking vs Site Index

site index

FREQUENCY [10-14.9 [15-19.9 |20-24.9 |25-29.9 [30-34.9 [35-39.9 |40-44.9 | TOTAL
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2.6 Nelson/Marlborough




Total

40% of the forest area is the in 0-10 year ageclass, whereas only 5% of the
PSPs are in this ageclass.

Forest area decreases as age increases.

At ages greater than 15 years the percentage of PSPs is greater than the per-
centage of forest area, with PSPs showing an almost normal distribution across
the ageclasses.

Unpruned and Unthinned

45% of the forest area is in the 0-10 year ageclass, whereas only 7% of the
PSPs are in this ageclass.

Forest area decreases as age increases.

42% of the PSPs are in the 20-25 year ageclass.

The remainder of PSPs are distributed across the other ageclasses.

Pruned and Unthinned

All the PSPs (100%) in this region are in the 0-10 year ageclass.
Forest area decreases evenly from 40% in the youngest ageclass to 2% in the
oldest ageclass.

Unpruned and Thinned

There is a fairly normal distribution of PSPs across all ageclasses.

50% of the forest area and 33% of the PSPs are in the 15-20 year ageclass.
25% of the forest area is in the 0-10 year ageclass, whereas only 1% of the

PSPs are in this ageclass.

Pruned and Thinned

There is a similar pattern for the percentages of both forest area and PSPs.
There is a low percentage of PSPs and forest area in the 0-10 year ageclass,
then an increase to 43% of the forest area and 30% of the PSPs from ages
10-15 years.

Table

The largest group of plots have site indices from 25-35 metres over a range of
final crop stockings greater than 200 stems/ha.

Very few plots occur with site indices less than 20 metres or greater than 35
metres.
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NELSON/MALBOROUGH

Final Crop Stocking vs Site Index

site index

FREQUENCY [15-19.9 |20-24.9 [25-29.9 [30-34.9 |35-39.9 | TOTAL
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2.7 West Coast



Total

44% of the forest area is in the 0-10 year ageclass which then decreases with
age.

Only 19% of the PSPs are in the 0-10 year ageclass, whereas 51% of the PSPs
are in the 10-15 year ageclass.

Unpruned and Unthinned

100% of the PSPs are in the 0-10 year ageclass.

Forest area starts at 59% in the 0-10 year ageclass and steadily decreases with
increasing age.

There is no forest area over the age of 30.

Pruned and Unthinned

100% of the PSPs are in the 0-10 year ageclass.

13% of the forest area is in the 0-10 year ageclass.

After age 15 years the forest area decreases with age from 44% (10-15 years)
to 1% (30+ years).

Unpruned and Thinned

100% of the PSPs and 96% of the forest area is in the 0-10 year ageclass.
3% of the forest area is in the 10-15 year ageclass and there is very little in
the remaining ageclasses.

Pruned and Thinned

60% of the PSPs and 54% of the forest area is in the 10-15 year ageclass.
27% of the forest area is in the 0-10 year ageclass, whereas only 4% of the
PSPs are in this ageclass.

The remaining percentage of PSPs and forest area decrease with age above 15
years.

Table

The majority of plots have site indices from 15-20 or 25-30 with final crop
stockings from 200-300 stems/ha.

There are some very low site indices and none greater than 35 metres.
There are no plots in unthinned areas.
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WESTCOAST

Final Crop Stocking vs Site Index

site index

FREQUENCY |10-14.9 [15-19.9 [20-24.9 [25-29.9 |30-34
--------- b e T R R
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2.8 Canterbury



Total

49% of the forest area is in the 0-10 year ageclass, whereas only 15% of the
PSPs are in this ageclass.

The highest percentage (37%) of PSPs are in the 10-15 year ageclass which
gradually decreases as age increases.

The percentage of forest area also decreases as age increases.

Unpruned and Unthinned

100% of the PSPs and 65% of the forest area is in the 0-10 year ageclass.
Forest area ranges from 2% to 19% across the other ageclasses.

Pruned and Unthinned

100% of the PSPs are in the 0-10 year ageclass, whereas 42% of the forest area
is in this ageclass.
Forest area ranges from 5% to 26% across the other ageclasses.

Unpruned and Thinned

100% of the PSPs and 68% of forest area is in the 0-10 year ageclass.
68% of the forest area is in the 0-10 year ageclass.

The remainder of the forest area ranges from 12% to 1% in the older age
classes.

Pruned and Thinned

The percentages of PSPs and forest area are very similar across the ageclasses.
The percentages are low in the 0-10 year ageclass and then increase to ~40%
between the ages of 10 and 15 years.

After 15 years the percentage of both plots and forest area generally decrease
as age increases.

Table

The majority of plots have site indices between 20 and 25 metres with a final
crop stocking of over 500 stems/ha.

There are no unthinned plots and no plots with very low or very high site
indices.
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CANTERBURY

Final Crop Stocking vs Site Index

site index

FREQUENCY [15-19.9 |20-24.9 |25-29.9 |30-34.9 | TOTAL
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2.9 Otago/Southland



Total

Forest area decreases as age increases, from 44% in the youngest stands to 3%
over age 30 years.

65% of the PSPs fall in the ageclasses 15-20 years and 20-25 years.

Only 3% of the PSPs are in the 0-10 year ageclass, whereas there is 44% of
the forest area in this ageclass.

Unpruned and Unthinned

There are no PSPs in this region under this regime.

Nearly 70% of the forest area is in the 0-10 year ageclass.

There are small percentages of forest area in each of the other ageclasses

ranging from 13% down to 3%.

Pruned and Unthinned

45% of the PSPs are over 30 years old, whereas only 4% of the forest area is
over 30 years old.

46% of the forest area is in the 0-10 year ageclass and only 22% of the PSPs
are in this ageclass.

22% of the PSPs are in the 20-25 year ageclass and 11% of the PSPs are in the
10-15 year ageclass.

There are no PSPs in the 15-20 year or 25-30 year ageclasses.

Unpruned and Thinned

100% of the PSPs are in the 20-25 and 25-30 year ageclass.

76% of the forest area is in the 0-10 year ageclass, whereas there are no PSPs
in this ageclass.

The rest of the forest area has a small percentage evenly distributed across the
other ageclasses.

Pruned and Thinned

The majority of the PSPs (68%) are in ageclasses between 15 and 25 years.
Forest area peaks between ages 10 and 15 years, then gradually decreases to
2% at ages over 30 years.

Table

The majority of PSPs have site indices between 20 and 30 metres and final
crop stockings between 200 and 500 stems/ha.

There are only a few unthinned plots and only one plot with a site index
greater than 30 metres.
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OTAGO/SOUTHLAND

Final Crop Stocking vs Site Index

site index
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3.0 SUMMARY

The objective of this preliminary Permanent Plot Survey was to collate all the
PSP information and illustrate it in a form whereby ’holes’ or ’gaps’ could be
identified. To a limited extent this objective has been met. Overall, the coverage
of radiata pine growth plots appears to be relatively good throughout the country.
There is still further data analysis that may be done using, in particular, soil
types and seedlots of each plot. To do this, however , the huge numbers of
seedlot and soil types need to be condensed into more manageable and meaningful
groups. This is a time consuming process.

The PSP sub-committee suggests that the next stage is a two step process:

1. To find out where plots are over represented.

2. To look at the measurement data of these individual plots.

The survey itself has poven useful, in that it has prompted PSP controllers to
go through an initial rationalisation process when filling out their forms. As a
consequence, approximately 2000 PSPs, mainly from the South Island, have been
abandoned.

A strategy is now needed on how many plots are a representative number for
each region, what characteristics should be measured and how to co-ordinate plot
measurement.
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Appendix 1.

PSP System Ministry of Forestry
PSP CLASSIFICATION SURVEY

PLOTID: OWNER: SEEDLOT:

FOREST| COMPT SPECIES SITE [EST YR S/HA |AGE/AGE|MTS| REGIME |CTY| SOIL
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