
STUDY OF WIND DAMAGE TO 5-YEAR-OLD STAND OF 
INSIGNIS PINE AT HANMER PLANTATION. 

(A. L. POOLE.) 
Introduction:— 

The object pf the study, carried out in December, 
1932, was to ascertain the extent of damage in a five-year-
old stand of Pinus radiata, Hanmer Springs Plantation, 
caused by a N.W. gale which occurred on the evening of the 
28th November, 1932. 

Unfortunately the speed of the wind during the gale 
could not be ascertained, but according to the anemometer 
records 247 miles of wind were run that day, chiefly dur
ing the gale which lasted about 3 hours; the average daily 
run of wind for the month was 135 miles per day. 

The area studied comprised Compartments Vll, VIII, 
X and XI, Block 4, of the Hanmer Plantation, which had 
been planted with pure P. radiata at 8ft. x 8ft. in 1927. 

The aspect is practically flat with the exception of a 
low earthquake ridge running along the south boundary of 
Comp. X. There is a full exposure to all winds except 
those from the South. 

The area was for the most part covered with a moder
ately dense growth of manuka, (Leptospermum erecoides), 
before planting. This was left untouched except for two 
strips, each several chains wide, running N. and S. across 
the area, which were line cut and burnt. On these two 
strips the growth of the trees compared with that of the 
trees on the uncut areas is remarkable, being approximat
ely three times as great. On the line cut areas the trees 
were generally well above the burnt scrub and averaged 7ft. 
6in. in height, while on the uncut areas, though the major
ity of trees planted were present only a few were showing 
above the scrub, the average height being 2ft. Gin. 

Where the trees were not above the surrounding scrub, 
there was little or no wind damage on account of the shelter 
they received. This study therefore applies to the line cut 
areas or to other areas where the trees were well above the 
surrounding scrub, and consequently exposed to the wind. 

Three plots of one-tenth acre each were laid out, two 
being in the.line-cut area and one on an area where the 
original scrub was evidently sparse, and the trees were 
showing well above it. 
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Results of Study:— 
At the time the storm occurred—Nov. 28th, 1932—the 

trees had put on about two month's new growth, averaging 
about 9in., and it was to this new growth of the leader^ 
and the whorl of laterals at the base of this new season's 
growth of the leader, that the damage was almost entirely 
confined. Therefore, unless otherwise stated, the damage 
referred to means damage in current season's growth of the 
leader and new whorl of laterals at the base of this. 

Kinds of Damage Observed:— 
Although the study revealed little damage of a severe. 

physiological character, such as broken leaders, nevertheless 
50% of the trees had minor injuries which were of such a 
nature as to be favourable for the initiation of fungus at
tacks. The following types of injury were observed:— 

Longitudinal Fissures:— 
These formed the greatest proportion of the damage, 

being present on 61% of the injured trees. They were 
longitudinal slits iin.-5in., usually ^in.-fin. long and from 
1/lOin.-Jin. wide, extending throughout the bark and cam
bium to the surface of the xylem. They might be found 
anywhere in the current year's growth of the leader, and 
the new whorl of laterals at the base of this; but they were 
most frequently found right at the base of the laterals. The 
number of fissures found on a single leader or lateral varied 
from one to seven or eight. They were sometimes filled 
with resin, but were also found quite clean, in which case 
it was not uncommon to see a mould growing on the sur
face of the exposed xylem. 

By experimenting with young growth, the conclusion 
was reached that these fissures were caused by a twisting, 
and at the same time, a bending movement of the leader or 
laterals. 

Broken Leader:— 
Where this damage was met with the leaders were 

broken off anywhere in the current season's growth. 

Broken Laterals:— 
The laterals were broken off at the junction with the 

main stem, the appearance being that the break had been 
brought about chiefly by a twisting movement, 
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Fissure at base of lateral. The bark is split 
for l l inches, and the xylem may be plainly 

seen. 

Severe Fissure o 
for 5 inches, the 



Bark Abrasion:— 
An injury caused by two laterals or a lateral and leader 

being rubbed together thereby removing the needles and 
causing damage to the outer cortex. 

Bark Abrasion and Rupture:— 
This was essentially the same as bark abrasion, 

only in this case the rubbing had extended deeper and 
damaged the bark and also the inner tissues. 

Extent of the Damage:— 
The three tenth-acre plots laid out contained a total 

of 155 trees, and of these 50% were undamaged and 50% 
damaged to a greater or less extent. Table I. gives the 
damage in each plot and also the percentage of different 
types of injury in the damaged trees. 

TABLE I. 
Showing damaged and undamaged Trees and Percentage of 

various Types of Injury in each Plot. 
Plot Total Trees 
No. Un-

Damaged damaged 

1 26 30 
2 20 26 
3 31 22 

% of different types of injury in 
Longit. Broken 
fissures leader 

48% 11% 
50% 7% 
81% 14% 

Broken 
laterals 

17% 
27% 
— 

damaged trees. 
Bark Bark 

abrasion abrasion 
and rupture 

17% 7% 
16% — 
5% — 

77 78 60% 11% 18% 12% — 
From a brief examination of the whole area it seemed 

that the greatest amount of damage occurred in the medium 
sized trees from 6ft.-10ft. in height. Below 6ft. shelter 
from the wind evidently minimised the damage, while on 
trees above 10ft. the new growth seemed sturdier and more 
able to withstand a Strong wind. The extent of the dam
age on the plots was therefore studied with reference to 
the height of the individual trees, and the results are shown 
in Table IL 

Three height classes were formed:—lft. to 5ft. 6in.; 
6ft. to 9ft. 6in.; and 10ft. to 13ft. 6in. As would be expected 
the lowest height class, receiving the most shelter, showed 
the least damage. In the middle class 68% of the trees 
were damaged, while the proportion of damaged trees in 
the top class shows a falling oif. 
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TABLE IL 
Showing Number of Trees Damaged by Height Classes. 

Plot Class 1ft.—5ft. 6ins. Class 6ft.—Oft. 6ins. Class 10ft.—13ft. 6ins. 
No. Damaged Undamaged Damaged Undamaged Damaged Undamaged 

l l 7 20 10 7 l l 
2 2 17 5 4 13 5 
3 5 12 21 8 5 2 
Totals 8 36 46 ~~22 25~ 18 

44 68 43 
The above results would seem to indicate that P. radi

ata passes through a critical height with regard to the type 
of damage observed. It would, however, be unsafe to 
draw the conclusion that extensive damage did not com
mence until the trees were 5ft.-6ft. in height, because on 
the plots studied the trees were frequently sheltered by scrub 
below this height. The indication given that the particu
lar types of damage present fall off when the trees reach a 
height of over 10ft.-12ft. would also need confirmation. 
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