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NZ FOREST SITE
MANAGEMENT COOPERATIVE
TECHNICAL PRESENTATION NOTES

26 JULY 1994

1. SUMMARY OF WEED COMPETITION RESULTS - BRIAN RICHARDSON

2. IMPACTS OF UNDERSTOREY SPECIES ON THE GROWTH AND
NUTRITION OF RADIATA PINE : EYREWELL FOREST - PETER CLINTON

3. PHOSPHATE RETENTION CAPACITY - WHAT 1S IT AND HOW DOES IT
EFFECT THE CHOICE OF P FERTILISER? - JESSICA HUNTER-SMITH

4. P UPTAKE SERIES OF TRIALS: AN UPDATE - MALCOLM SKINNER

5. NOTES FROM SOIL DISTURBANCE TRIAL AT MARAMARUA FOREST
- MALCOLM SKINNER

The following notes are copies of the overheads presented during the technical sessions.
These are only interim resuits. Full reports will be written up and forwarded to Cooperative
members at a later date.




SUMMARY OF WEED COMPETITION RESULTS

BRIAN RICHARDSON



SUMMARY OF WEED COMPETITION RESEARCH

Brian Richardson

The purpose of this talk was to discuss aspects of research into competition between
radiata pine and herbaceous vegetation, with particular emphasis on moist North Island
sites. Preliminary results from a number of trials were presented, and discussion
focussed on the practical application of these findings.

The main points presented in this talk have been summarised below.

Specific scientific goals of this research are to:

Quantify the effects of different weed species on radiata pine growth and survival
Understand mechanisms of competition so that we can predict the effect on crop
growth of interaction between weed species and site type (different sp., fertility,
rainfall, temperature, aspect etc.).

Predict long-term effects of competition from results of short-term trials.

Provide empirical evidence of long-term effects to validate conclusions from short
term trials.

Specific management outcomes

Define optimum area and duration of weed control.

Decide when weed control is required -define thresholds of competition.
Priontise weed control operations (where is money best spent).

Calculation of long-term economic benefits from weed control. How much can you
afford to spend?

Effect on growth and survival based on results from the Rotorua nursery
competition trial Block A

There are no huge mortality effects.

Slight effect on height growth after 3 years - height poor indicator of competition.

Species which compete for light are having very significant effect.

No statistically significant effect of herbaceous species, but only 1 replication - still an
economically significant growth loss.




imitially, herbaceous broadleaf competitors most significant; but by first year fast
growing tall species are overtopping pines - competition for light severely reduces
pine growth.

After 3 years, the trees growing with buddleia are almost 18 months behind the
growth of weed free trees.
Interactions with site/mechanisms of competition.

To understand how different sites will interact with competitors in influencing tree
growth, mechanisms of competition must be understood.

No evidence of moisture stress at Rotorua; no effect of irrigation; competition for
water not likely to be significant.

All competition trials to date have been on moderately fertile to very fertile sites,
consequently there have been no statistically significant fertiliser effects.

The major observation at Rotorua has been a stimulation of growth with radiata pine
on weed free plots and a reduction of crop growth rate on plots where competition
for light has been a factor.
Competition for light
As soon as competition for light is a factor, trees slow right down.
There has been significant competition for light from pampas and buddleia; also
broom, but the growth and development of broom has been hampered by
Pleiochaeta (a pathogen).
Grasses also can compete for light, however the duration of this competition is
relatively short lived.

Application of results to oversowing/spot spraying
With spot weed control, we assume that there is a certain area or "neighbourhood or
zone of competition" around a tree, outside of which there is no effect of the

competitor.

If this assumption is correct, we can fill a site with a large quantity of competitors
and have no effect on crop growth.




So, from a practical point of view, it is important to know the zone of competition
around the crop and how this changes with site, competitor species, and time.

An initial analysis of 8 month growth data from the Kaingaroa area/duration spot
control has been undertaken. A plot of degree of weed control versus growth shows
the expected negative hyperbolic growth curve.

There has been a significant diameter growth benefit from spot weed control. The
size of the growth gain continues to increase to almost total weed control but the rate
of growth increase maximised at around a 1.5-1.75 m diameter spot.

Thus, the zone of "competition" extended to almost complete weed control
(equivalent to crop spacing) i.e. total area around each tree. Most likely mechanisms
was early competition for light or effect on temperature.

. Economics of spot spraying

The key question is whether each additional bit if chemical required to increase spot
diameter or area is economically justified.

The maximum return per unit of chemical occurs with the first bit of spot control - as
expected the greatest benefit is from weed control closer to the tree.

The guestion though is what is the most economical return? More measurements
over time are required before the true growth benefit can be calculated.




There are three general categories of growth response which are likely following
weed control, which can be described as parallel, converging, or diverging growth
responses..

The shape of the growth curve obviously has profound implications for the cost
benefit of weed control.

Mason proposed 5 conditions or assumptions or constraints that must be met for a
parallel growth response to occur. These can also be modified and applied to
converging or diverging growth responses.

With herbaceous competition on moist Central North Island sites, we can be
confident of meeting all of these constraints relating to a parallel growth trajectory,
with the exception of assumption 4, relating to growth efficiency and carbon
allocation patterns.

This is in many ways the key assumption, and the one that we know least about. The
biomass work in the Rotorua nursery trial helps to address this issue.

Carbon allocation and growth efTiciency

The key question is whether there are any effects of competition at Rotorua on
carbon allocation that are not simply a function of tree size.

The relationship between above- and below-ground biomass was consistent across all
tree sizes and competition treatments. This meets the constraint that requires no
effects of competition on growth efficiency or allocation patterns.

However, it raises an interesting question regarding tree stability. It is often said that
trees growing with good weed control or on fertile farm sites are most prone to
toppling because of greater top height in proportion to root growth. While it may be
true that such trees are prone to toppling, there is no evidence from this study that
this is due to any change in total biomass allocation.

Conclusion

All of the indications from our studies to date suggest that spot weed control on
moist, moderately fertile Central N Island sites will lead to a parallel growth
response. Once we know the duration of effective competition, we can simply
calculate growth benefit by using the time advantage concept.




IMPACTS OF UNDERSTOREY SPECIES
ON THE GROWTH AND NUTRITION
OF RADIATA PINE: EYREWELL FOREST

PETER CLINTON
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PHOSPHATE RETENTION CAPACITY
WHAT IS IT AND HOW DOES IT EFFECT
THE CHOICE OF P FERTILISER?

JESSICA HUNTER-SMITH
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P UPTAKE SERIES OF TRIALS: AN UPDATE

MALCOLM SKINNER
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NOTES FROM THE SOIL DISTURBANCE TRIAL
MARAMARUA FOREST

MALCOLM SKINNER



Soil disturbance trial at
Maramarua Forest - trial
information

= control; litter removed no compaction;
litter removed by light tractor; top-soil
removed, 8 passes; top soil removed 16
passes

= planted 1982 at 1500 sph
= pre-plant Velpar (5 kg active/ha)
» plots 30 m by 20 m

»« 26 kg P/ha at t-o0-p; 67 kg P/ha & 75 kg
N/ha at age 1

= {rees thinned age 5 (1 in 2); pruned to
half height

= final thinning 250 sph age 6
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