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Summary: 
A severe hail storm on the afternoon of Sunday, 23rd December, 

1956, caused extensive damage to exotic forests and shelter belts 
along a definite path in the Mid and North Canterbury area. Most 
exotic conifers suffered in some way but one plantation of Pinus 
ponderosa now has a large number of dead or dying trees in it. In 
this article, there is a description of the storm and the type o f  damage 
that resulted. 

Introduction: 

Most textbooks on Forest Pathology make only passing reference 
to the effect of hail on forest trees e.g. Boyce (1948) and Baxter 
(1943). However, there is at least one instance where the choice of 
species has been influenced by the common occurrence of hail storms: 
Pinus radiata is no longer recommended for the hail storm belt of 
the Transvaal because of its susceptibility to hail damage and sub- 
sequent disease (Diplodea), (Legat, 1930). Damage by hail storms 
has also been described in the U.S.A., Canada, and Africa (Boyce, 
1948; Riley, 1953; Thomas, 1956; Edwards, 1956; and Howard, 
1956). Therefore it is of interest to report a hail storm that has 
done considerable damage to forest trees in New Zealand. The storm 
occurred on the afternoon of 23rd December, 1956, over a narrow 
belt stretching from Mount Somers to North Loburn, Canterbury, 
a distance of 60-70 miles. It was three weeks before the significant 
damage, particularly that in P. ponderosa and P. radiata became 
obvious. 

The Hail Storm: 

Kidson (1932) reported that most hail storms in New Zealand 
occurred in the spring and were associated with S.W. winds. He 
also noted that some localised eastern districts experienced remark- 
ably heavy storms and one such storm had been recorded at Oxford, 
when hail stones as "big as tennis balls" fell. 

The thunderstorm on the afternoon of Sunday, 23rd December, 
1956, was accompanied by a very heavy fall of hail. The storm 
built up in the west about midday and although the severest hail 
occurred along a general S.W. to N.E. line the wind was very variable, 
typical of the turbulence often associated with thunderstorms. At 
Homebush the wind swung to the S.E. as the hail stones fell so that 
the damage to tree trunks was on the southern side. At Alford 
Forest where extensive damage was done to young P. radiata, the 
hail fell soon after noon while at Homebush it was 12.45 p.m. when 
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the storm was at its worst. The hail storm was of about 15-30 minutes 
duration, but enough hail fell to cover the ground to several inches. 
The storm belt lay generally just out from the foot hills but was not 
of even width. At Alford Forest it was about a quarter of a mile 
wide while in the Homebush-Darfield area it had widened out to 
about four miles. Within that belt there were parallel strips several 
chains wide alternating between heavy and light hail. Thus there was 
a similar pattern in the damage caused. 

The largest stones authentically reported were elliptical in shape 
and measured 23 inches across and were 13 inches thick. In addition 
there were round, pear shaped, flat and conglomerate types. Most 
were made up of alternating layers of clear and opaque ice which is 
typical of such large stones and is due to their up and down move- 
ment inside the thunder cloud (Kendrew, 1949). 

The spring of 1956 was notable for its mild moist weather and 
the unusually large number of thunderstorms. The weather immedi- 
ately before and after the storm was changeable with occasional 
showers, the winds being from the S.W. The summer of 1955-56 
was one of the driest on record with high temperatures and low 
humidities over a long period, while January and February, 1957, 
were also hot and dry with similar conditions but for a shorter period. 

The Hail Damage 

The damage has manifested itself in many ways with varying effects 
on the species encountered. 

(a)  Defoliation and debudding. Young P. radiata had the majority 
of the needles in the upper half of the crown either cut in 
half or knocked off. The ground under belts or stands of old 
P. radiata was covered with a complete mantle of green 
needles. Broadleaf species were partially defoliated. Debud- 
ding was most spectacular on Douglas fir; in places there is 
hardly a terminal bud left and malformation may result. Only 
in the very younger radiata pines have buds been knocked off, 
but in older trees the terminal bud in many cases has died 
from excessive bruising and a lateral bud is already taking 
over. (May, 1957.) 

(b) Bruising and lesions. Bruising is not very apparent until the 
bark is peeled back to expose the dead cambium; then it car, 
be seen on most species. It has helped to kill young shoots 
which now have a contorted appearance, particularly on 
Douglas fir and Abies spp. Bruising on the smooth barked 
Eucalypts has given them a hammer marked appearance on 
the southern side of the trunks. Lesions are common on the 
branches and trunks of all species and measure up to 3 inches 
long on some P. radiata, P. laricio, P. ponderosa and Douglas 
fir. It was through these wounds that the fungus Diplodea 
pinea began attacking the trees, (Gilmour, 1957). This fungus 



--Photo. by N.Z. Forest Service. 

Fig. 1 .  Terminal shoot of a young P. radiata showing lesions and 
defoliation caused by hail stones. ( X  tj5~)) 
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daomaged stand at Homebush (pl&teYd 19j0) .  Injury 3-4 years ago is 
probably due to hail also. The staining in the wood is due to 
Diplodea pinea. ( X  %I) 

Fig. 3. Homebush Plantation taken from the N.W. side showing hail 
damaged P .  ponderosa. The tallest tree is a P. radiata. 

-Photos by N . Z .  Forest Service. 



has caused dead tops and dead trees to appear in radiata pine 
shelter belts and forests. In the N.W. corner of Eyrewel! 
Forest some 100 acres have been affected in this way and 
across the Waimakariri River in the Kimberley-Racecourss 
Hill district a large number of shelter belt trees are dying. 
A 37 acre stand of P. ponderosa (1930) at Homebush 
showed spectacular mortality and die back three weeks after 
the storm. Five months after the storm 15 per cent. had died, 
70 per cent. had gone brown to varying degrees and many 
may die, and 15 per cent. still had fully green crowns. How- 
ever, many of the P. ponderosa were unthrifty and had been 
damaged two and four years ago by hail, old cankering and 
callousing being common. It is interesting to note that an 
adjoining stand of Douglas fir on the same site and suffering 
the same damage is showing no sign of mortality, and yet 

I 
Diplodea pinea must be present. P. ponderosa with fully green 
crowns did not appear to have sustained significant damage 
in the storms two and four years ago and were therefore in 
better health to withstand the present damage and Diplodea 
attack. 

(c) Cone damage. At Alford Forest and at Kimberley, cases were 
seen where green P. radiata cones had been knocked off the 
tree and others where large sections had been gouged out 
of the cone. Many Douglas fir cones were struck on the 
stalk, resulting in the cone not developing any further. 

(d) General damage. Damage in the hail belt was very extensive. 
Gardens and orchards were severely battered; oats, barley and 
pea crops were ruined and tall grasses were battered down. 
Many windows were broken; glass houses shattered and roof- 
ing iron deeply dented. One case was reported where olc! 
roofing iron was punctured by a hail stone. One or two live- 
stock were reported as being killed. Gorse hedges had the 
appearance of being beaten because all the fresh growth 
browned off. Broom was stripped of its leaves and blackberry 
was cut, killing young shoots Bnd leaves. 

Discussion 

Although this hail storm occurred along a long narrow belt, therc 
were bands of varying severity within the belt. There were also places 
along the belt where the hail was worse than in others viz; Alford 
Forest, Coalgate-Homebush and Kimberley-Eyrewell Forest districts. 

The mechanical damage caused by the hail stones was not suffici- 
ent to kill the trees alone but the extensive wounding allowed sufficient 
pathological fungus (Diplodea pinea) to enter and cause dead tops 
and death in P. radiata, P. laricio and P. ponderosa. The severe 
drought of the previous summer 1956, may have weakened the t r e s  
physiologically, making them more susceptible to injury and disease, 
while the two very dry months following the storm may not have 
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helped either. Previous injury to P. ponderosa, probably by hail, had 
left them in an unthrifty state. Nowhere is Douglas fir showing any 
sign of death or dying from the top, even though it adjoins the badly 
affected stand of P. ponderosa at Homebush. 

Within the P. ponderosa stand, there are several volunteer P. rudiutu 
which are much higher (up to 55 feet) than the ponderosa (up to 
45 feet). Although the radiata pine have lesions, they are not SUE- 
ciently affected to be attacked by Diplodeu. This would suggest that 
the storm at this point was not as severe as immediately across the 
Selwyn River, nearly two miles away, where radiata pine shelter 
belt trees now show dead tops; or in the Kimberley-Waddington 
district (six to seven miles away) where trees were killed. 

Of interest is the fact that none of the references quoted makes 
any mention of mechanical damage by hail or Diplodeu attack after 
hail damage in P. ponderom while many other Pinus species are 
quoted. 

Hail damage is relatively easy to identify soon after the storm, 
but unless death follows, the injuries are soon healed over and the 
cause of any subsequent malformation or marking is more difficult 
to diagnose. Double leaders may develop from lost terminal buds 
and the annual ring may bear a permanent scar where there has 
been a lesion or bruise, e.g. in the P. ponderosa two and four years 
ago. Bruising, killing the cambium, below rough bark can be very 
common and yet difficult to observe even immediately after a storm, 
unless accompanied by bleeding. For these reasons, hail damage is 
probably more common than at first realized; it takes a large number 
of dying trees to bring it into prominence. 
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