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Abstract

Eucalyptus species, particularly stringybarks, which produce hard, durable wood are
potentially useful in New Zealand, but most species are site sensitive. Twelve species
(E. agglomerata, E. baxteri, E. botryoides, E. cladocalyx, E. globoidea, E.
microcorys, E. muelleriana, E. nitens, E. obliqua, E. pilularis, E. regnans and E.
saligna) were compared on four hill country microsites; upper and lower slope on
sunny and shady aspects. Assessments included survival, foliar macro-nutrients,
diameter at breast height (DBH), height, stem form, basic wood density and health to
age S years. Site monitoring included solar radiation, temperature, rainfall and
exposure. Foliar nutrients were strongly influenced by species and moderately
influenced by microsite. Inter-nutrient and nutrient-growth correlations were
identified and discussed. Subgeneric differences in nutrient profile were analysed
with the aid of principal components analysis. Solar radiation and temperature were
seasonal on both aspects but higher on the sunny face than the shady. Aspect
differences were moderate, being greatest in the winter and least in the summer. A
strongly seasonal growth pattern resulted, maximum DBH and height increments
occurring in the spring and summer respectively. Growth was least in the winter.
Seasonal and aspect effects on growth were related to solar radiation. Height and
DBH (5 years) were significantly higher on the sunny face than the shady in all
species. Slope position did not influence height but DBH on the lower slope was less
than on the upper. Aspect had little influence on basic wood density and form.
Species differed in growth, form and basic density. E. nitens was the most productive
species but basic density was low. Conversely, density was highest in E. cladocalyzx,
among the least productive species. The stringybarks were intermediate in growth,
form and density. The relationships between growth, form, density and
environmental factors were explored with canonical correlation. Two species (E.
botryoides and E. saligna) were adversely affected by possum browsing and infection
by a leaf gall wasp (Ophelimus eucalypti). Discussion of the results includes
consideration of the merits of assessments of relatively young trees as well as

implications for tree growers.
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to total root cross sectional area (CA) (cm?) for each species

on each aspect.

Mean individual root cross sectional area (CA) for the 7 largest
roots for each treatment. Error bars =2 x SEM.

Natural logarithm of mean individual root cross sectional area
(CA) for the 7 largest roots for each treatment.

Scatterplot of the relationship between foliar P concentration
(mg/g DM) and mean height (m) in E. agglomerata at age 5
years. Symbols: » = sunny face, ® = shady face.

Scatterplot of the relationship between foliar Mg concentration
(mg/g DM) and mean DBH (cm) in E. cladocalyx at age S years.

Symbols: s = sunny face, ® = shady face.
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Scatterplot of the relationship between foliar Mg concentration
(mg/g DM) and mean height (m) in E. cladocalyx at age S years.
Symbols: a = sunny face, ® = shady face.

Scatterplots of the relationship between mean DBH (cm) and foliar
nutrient concentrations (mg/g) of N (top left), Mg (top right), Ca
(bottom left) and K (bottom right) in E. microcorys at age 5 years.
Symbols: 4 = sunny face, ® = shady face.

Scatterplots of the relationship between mean height (m) and foliar

nutrient concentrations (mg/g) of Ca (left) and Mg (right) in

E. microcorys at age 5 years. Symbols: s = sunny face, ® = shady face.

Scatterplot of the relationship between mean DBH (cm) and foliar K
concentration (mg/g DM) in E. muelleriana at age 5 years.
Symbols: s = sunny face, ® = shady face.

Scatterplots of the relationship between mean DBH (cm) and

foliar nutrient concentration (mg/g DM) of N (top left), K (top right)
and Mg (bottom) in E. nitens at age 5 years. Symbols:

a = sunny face, ® = shady face.

Scatterplot of the relationship between mean DBH (cm) and

foliar nutrient concentration (mg/g DM) of Mg in E. regnans

at age 5 years. Symbols: 4 = sunny face, ® = shady face.
Scatterplots of the relationship between mean DBH (cm) and

foliar nutrient concentration (mg/g DM) of N (top left) and

K (top right) in E. saligna at age 5 years. Symbols:

a = sunny face, ® = shady face.

The influence of DBH (top) and height (bottom) at age 5 years

on the probability of E. botryoides and E. saligna trees being
browsed by possums in the previous two years.

A =1 observation, B = 2 etc.

The influence of DBH (top) and height (bottom) increment between
3 and 5 years of age on the probability of E. botryoides and

E. saligna trees being infected with Ophelimus eucalypti during

that period. A = 1 observation, B = 2 etc.
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The probability of E. botryoides and E. saligna trees being

browsed by possums versus tree form at age 5 years.

A =1 observation, B = 2 etc. 219
The probability of E. botryoides and E. saligna trees suffering

Ophelimus eucalypti infection versus tree form at age 5 years.

A =1 observation, B = 2 etc. 220
The association between possum browse and leaf gall severity.

Scores: 0 = no damage, 1 = moderate damage and 2 = severe

damage. Frequency = the number of tree in each category. 221
Scatterplots of seasonal mean daily solar radiation (MJ/m?) against mean
seasonal height increment (m) for (a) E. agglomerata, (b) E. baxteri, (c) E.
botryoides, (d) E. cladocalyx, (e) E. globoidea, (f) E. microcorys, (g) E.
muelleriana, (h) E. nitens, (i) E. obliqua, (j) E. pilularis, (k) E. regnans

and (1) E. saligna from June 1997 to August 1999. 248
Scatterplots of seasonal mean daily solar radiation (MJ/m?) against

the seasonal DBH increment (cm) for (a) E. agglomerata,

(b) E. baxteri, (c) E. botryoides, (d) E. cladocalyx, (e)

E. globoidea, (f) E. microcorys, (g) E. muelleriana, (h) E. nitens,

() E. obliqua, (j) E. pilularis, (k) E. regnans and (1) E. saligna from

June 1998 to August 1999. 251
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An aerial photograph, orientated approximately north to south,

of part of Tuapaka farm showing the approximate size and position
of the trial site (rectangle). The upper left shows the flat terrace with a
vehicle track at the bottom of the escarpment between the terrace
and the old marine benches and examples of the dissecting streams.
The contrast between the north and south aspects are apparent in

this view. The gully just south of the trial site is very steep with
many bluffs and was planted in Pinus radiata in 1993.

Examples of (left) unacceptable and (right) acceptable kink.
Acceptability is based on the criteria in Table 3.4.

A planting spot, four weeks after planting (E. nitens).

Possum browse damage on E. microcorys seedling, November 1995.
Young E. obliqua tree showing root and basal stem rot attributed

to Fusarium oxysporum. The lignotuber is also visible at the base

of the stem.

Eucalypt leaf galls caused by Ophelimus eucalypti on immature

E. botryoides leaves at Tuapaka.

Possum damage in canopy of 4 year old E. botryoides

tree at Tuapaka.

Examples of lateral root scores: Top - laterals in all quadrants,

score = (. Bottom - laterals in two adjacent quadrants, score = 4
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Daily mean, maximum and minimum temperatures (°C) June 1996
to May 1997 for the shady and sunny aspects and the gully bottom.
Daily mean, maximum and minimum temperatures (°C) June 1997
to May 1998 for the shady and sunny aspects.

Daily mean, maximum and minimum temperatures (°C) June 1998
to May 1999 for the shady aspect.

Long term mean, maximum and minimum temperatures (°C) and
rainfall )mm) at AgResearch (1928 to 1997, NZ station EO5363).
Mean daily maximum, minimum and average temperatures (°C),
daily sunshine (hours), rainfall (mm) and daily wind run (km)
recorded at AgResearch, Palmerston North for the June 1996 to May
1997, June 1997 to May 1998 and June 1998 to May 1999 periods.
The Wilcoxon signed-rank test for the influence of slope position
on the % of browsed seedlings for each species on the sunny face.
Foliar nutrient concentrations and principal components scores
(first three components) by species and subgenus.

Effect of species and aspect on relative seasonal height and
diameter growth. Error bars =2 x SEM.

The interaction between species, year and season on height growth (m)
during (a) spring, (b) summer, (c) autumn and (d) winter in year |
(September 1997 to August 1998) and year 2 (September 1998

to August 1999). Error bars =2 x SEM.

Smalian’s formula

The Petterson function
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