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An Example of Winter Injury to Silver Beech at
Moderate Altitude

G. T. S. B(lth

To judge by published records winter injury
to native plants in their natural habitats is a
rare phenomenon, but it might be nearer the
truth to say merely that it is rarely recorded.
In either ecase it seems worthwhile to draw
atftention to damage recently observed in silver
beech on Maungatua near Dunedin sinee it 1s
our chief timberline species.

The distribution of silver beech on Maun-
gatua is not readily understood. The Range 1s
scarcely 3,000 ft. high and only ten miles from
the coast. A survey of rainfall and evaporation
ates over lthe whole mountain has indicated that
the entire upland is wet enough for beech forest
(Wardle & Mark 1956). But silver beech, which
is ‘the only beech species present, is virtually
restricted to the seaward face of the mounftain
and even there 1t is almost confined below the
2,000 ft. contour. Ifs extreme upper limit is
however, 2,400 ft. At this altitude there i1s a
small elump of about a dozen trees up to 30 ft.
in heighlt. They occupy a steep shallow eleft
that faces south-east. It was here that conspie-
uous winter injury was observed.

In August 1957 when these trees were
approached from 'their southern side their entire
canopy appeared brown and desiccated. Only
branches within a few feet of the ground were
uninjured. Far less damage was apparent when
the trees were viewed from ‘their morthern side.
In due course some of the trees became almost
leafless but their buds proved undamaged and
were 1n active growth by December.

Alt Tower altitudes only traces of injury were
seen on mature trees but damage to saplings was
apparent down ‘to an altitude of 1,800 1. More-
over the leaders of saplings were susceptible as
well as the foliage, and in some cases were
killed back for as much as two fteet. Other
woody species injured were Dracophyllum longi-

foliwum, Leplospermum scoparium and gorse.
L. ericondes, Cassinie fulvida and Hebe buxifolia
were unddm‘uod The unhgnified capsules of
L. scoparium were induced to shed their seed
prematurely even on plants devoid of foliage
injury. It thus appears that the seeding habit
of this species can be upset even when it 1s not
obviously harmed vegetatively.

Beech seedlings planted on the summit of
Maungatua survived ‘the winter undamaged,
and Dracophyllum showed less injury here than
on the flanks of the mountain. Greater protec-
tton by snow probably aceounts for this; the
beech seedlings were completely covered for at
least three weeks,

The field evidence indicates that a southerly
air stream was the cause of the injury. Its
desiceating effedts may have been produced by
excessive ‘transpiration or by freezing., It 1s
cgenerally accepted ‘that frost injury is a form
of dehyvdration injury associated with with-
drawal of water from the cells by ice ervstals
forming between them (Levitt, 1956 p. 637).
As to ‘the possibility of execessive transpiration
it is well established (Kramer, 1949) that when
the rooting zone of a plant is chilled or frozen
absorption of water i1s greatly reduced. In
such cireumstances quite lTow transpiration rates
may prove excessive and lead to **winter drought
injury’’ or ““‘parch blight’’ as it is sometimes
called.

The Diredtor of the New Zealand Meteoro-
logical Serviece has kindly provided and com-
mented upon ‘the most relevant of the available
weather records. These are 'the air tempera-
tures and wind measurements taken daily about
noon over Invercargill at an altitude of 2,000 f1.,
and the humidities recorded at noon at Taieri
airport. I't appears that the whole week, July
27th—August 2nd was exceptionally cold, bult the
orientation of the injury ‘towards the south
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points to July 27th and 28th as the damaging
period, since only on ‘those days did the wind
blow strongly from a southerly quarter. It was
on July 27th that its speed was greatest (about
00 knots) and it was on this day also that the
noon air temperature at 2,000 ft. over Inver-
cargill was the lowest recorded for the period.
This was, however, only one degree below freez-
ing point (31° F.) and substantially lower
ficures at other times of day should not be
inferred since only a very small daily range 1s
to be expected in the circumstances. Despite
snow showers the air was possibly somewhat un-
saturated (the relative humidity at mnoon at
Taieri was 81% ) but because of the temperature
it seems unlikely that injury would have been
through execessive transpiration. According to
one Canadian investigation the winter water-
loss from twigs of deciduous species only be-
comes pronounced at temperatures exceeding
41° F. (Wilner, 1952). The noon air tempera-
ture over Invercargill remained below 36° K.
until August 2nd when it rose to 42° F. At the
same time relative humidity was rather low
(63% at Taieri at noon). Sinee the soil must
by now have been well chilled the warm dry
atmosphere of August 2nd seems to have offered
the most suitable conditions in this period for
winter drought injuryv. The wind, however, was
from ‘the north. This would seem to eliminate
August 2nd as the day on which injury occurred,
and add ‘to the probability that the damage was
caused by diredt freezing of folrage and young
stems on July 27th.

While we have no definite information about
the minimum temperatures on Maungatua at this
time, ‘the severity of the cold period ean be
judged by Dunedin records. These show six
comparable periods of sustained low ‘tempera-
ture since 1901 and lthree particularly cold
vears (1899, 1900 and 1901) at the turn of the
century. There is thus a suggestion ‘that the
tyvpe of injury observed in 1957 should recur
erratically but with an average interval of eight
vears. But the high wind may have differen-
tiated 1957 eritically from several winters thaft
seem comparable with it on 'the basis of mean
daily temperatures.

Though mature trees were not permanently
damaged at 2400 ft. it seems likely that seed-
lings or saplings fully exposed fto 'the weather
about this altitude would have been partially
or completely killed. But it is diffieult to sug-
gest 'that 2,400 ff. séts a thermal limit to silver
heech on Maungatua sinee the species commonly
exceeds 3,000 ft. in Otago. An isolated range

might of course lack eold-resistant ecotypes thal
are present i most mountain distriets. A

agraver objedrlon Is that spring or summer tem-
peratures are usually considered to control
timberlines (Tansley 1921 ; Griges 1946; Zotov
1953). In New Zealand however, our timber-
line species are broadleaved evergreens; else-
where they are usually conifers or deciduous
dicotvledons.  This mayv complicate the situa-
tion particularly in relation to winter drought
injury. It has been shown that per unit of
transpiring surface winter transpiration is
about the same in conifers as in the leafless
branches of deciduous ltrees, but is higher in
hroadleaved evergreens. I our beeches conform
with the broadleaved evergreens that have been
tested both in America and in Japan 'their
winter ‘transpiration rates will substantially
exceed those of conifers (Weaver and Mogenson,
1919; Kozlowski, 1943). In a paper which is
unfortunately not available in New Zealand,
Michaelis ‘has suggested that winter transpira-
tion may be an important factor in determining
the timberline (Kozlowski, 1943).

These observations on Maungatua do not how-
ever seem open fto interpretation as a case of
winter drought injury. They seem instead to
reveal an unexpected vulnerability to damage
by freezing. 1 do not 'think ‘they warrant
abandoning the explanation that grass fires are
primarily responsible for ithe absence of forest
from the upper slopes of the mountain (Wardle
and Mark, 1956), but they suggest that the
mutual shelter may be an important faetor in
enabling beech forests o grow at these altitudes.

REFERENCES

Gricas, J., 1946: The timberlines of North America
and their interpretation. FEcology. 27: 275-285.

Kozrowsxkr, T. T., 1943: Transpiration rates of some
forest tree species during the dormant season.
Plant Physiol. 18: 252-260,

Kramer, P, J., 1949: Plant and soil-water relationships.
MeGraw-Hill Book Co., New York.

Levirr, J., 1956: Temperature (heat and cold resistance,
frost hardening). FEncye. Plant Physiol. 2: 632-G38.

Tansvey, A. G., 1921: Review of Brockmann—Jerosel
“* Baumgrenz und Klimacharakter'’ .J. Ecol. 8: 63-63,

WarpLe, P. AND Marg, A. F., 1956: Vegetation and
chiimate in ‘the Dunedin distriet. Trans. Roy. Soc.
N.Z. 84: 33-44.

WEAVER, J. E. AND MOGENSEN, A,, 1919: Relative trans-
piration of coniferous and broad-leaved trees in
autumn and winter. PBot. Gaz. 68: 393-423.

WILNER, J., 1952: A study of desiceation in relation
to winter injury. Sei. Adgrie. 32: 651-658.

Zorov, V., D, 1953: Some factors determining the distri-
bution of plants in N.Z. Proc. 7th Pac. Sei. Congr.

2: 106-159.



