
GUMMOSIS DISEASES OF CUPRESSUS MACROCARPA. 
(T. T. C. BIRCH.) 

Cupressus macrocarpa is susceptible to a type of 
disease characterised by resin-exuding cankers on stems 
and branches, the condition being known as "gummosis." 
Although "gummosis" has been associated with C. macro
carpa and to a lesser degree C. Lawsoniana for many years, 
the damage has rarely extended beyond the loss of occa
sional trees and has consequently been of little economic 
significance in New Zealand. Of recent years, serious losses 
due to "gummosis" have, however, occurred amongst nur
sery stock; and the number of C. macrocarpa plantation 
trees showing fatal "gummosis" injuries, appears to be on 
the increase. Three parasitic fungi, species of Phomopsis, 
Pestalozzia, and Coryneum, are responsible for "gum
mosis" injury. Field observations throughout many par ts 
of the North Island have shown tha t whereas Phomopsis 
and Pestalozzia are of significance primarily as nursery 
diseases, Coryneum apparently does not attack nursery 
stock, but causes "gummosis" of plantation trees as a result 
of direct spore infection. 

1. Phomopsis Sp. 

The fungus closely resembles Phomopsis juniperovora 
Hahn, a parasi te on nursery stock in North America. The 
host range was reported by Hahn (1) to include species of 
Juniperus, Cupressus, Thuja, Taxus, Taxodium, Sequoia, 
Pseudotsuga and Larix. In South Africa, Bottomley (2) 
recorded a Phomopsis "gummosis" on Cupressus species. 
In 1932 Phomopsis was noticed on three year old C. macro
carpa in the Rangit ikei; the pathogen has since been 
isolated from C. macrocarpa grown in many par ts of the 
North Island and has occasionally been found on C. Law
soniana. 

C. macrocarpa t ransplants are attacked by Phomop
sis during the growing season, but there is no evidence of 
the parasite causing losses in seedling beds. The first in
dication of the disease is the appearance of resin drops on 
the stem, usually near ground level. From this point 
a lesion spreads vertically more rapidly than transversely, 
and consequently, before the plant is ring-barked, laterals 
above and below the point of entry a re killed. Vigorous 
plants often resist the spread of t ransverse infection and 
the vertical lesion causes the stem to assume a flattened 
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appearance. Under these circumstances the injury may 
not prove fatal until the following growing season. 

The fungus is often present in nursery soil and a com
mon mode of infection is through bark injuries inflicted 
during lining-out operations or cultivation. Lateral 
branches are often buried in soil during cultivation between 
the lines, and in this environment are easily infected by 
Phomopsis; which spreads through the dead or dying wood 
and thus gains access to the stem. It is believed that the 
fungus is a "wound parasite," since inoculation experi
ments with young C. macrocarpa have shown that typical 
lesions occur when pure cultures of Phomopsis are brought 
in contact with either bark abrasions or dead laterals, 
whereas negative results are obtained when uninjured bark 
is inoculated. 

Phomopsis is frequently carried from the nursery to 
the plantation in partially suppressed cankers on the stems 
of C. macrocarpa, During the first or second growing sea
son after the planting of C. macrocarpa, the death of an 
occasional branch is often a conspicuous indication of a 
Phomopsis stem lesion. Infected trees may persist for 
several years in a deformed condition, until finally ring
barked. In grown plantations of C. macrocarpa, Phomop
sis "gummosis" appears to be of little economic significance, 
within the districts investigated. The parasite has been 
frequently isolated from small lesions on branches and oc
casionally from stem cankers on mature trees. There is, 
however, no evidence of serious injury to trees of vigorous 
growth. 

Phomopsis spreads in nurseries by vegetative growth in 
the soil. The fungus is also widely distributed by spores 
which are produced on the dead branches of grown trees 
and on the stems of diseased nursery stock. 

/ / . Pestalozzia funerea Desm. 
This parasite has been associated for many years with 

"damping off" of coniferous seedlings (4) and "gummosis" 
of C. macrocarpa and C. Lawsoniana. Pestalozzia is often 
introduced into the nursery by seed and attacks young seed
lings usually under humid conditions. Older plants develop 
"gummosis" when infected soil is allowed to remain for 
some time adhering to stems, whilst foliage is also attacked 
under abnormally crowded conditions. Outbreaks of Pes
talozzia in transplant lines have been traced to infected 
seed-bed soil which was carried on the roots of transplants. 

The symptoms of Pestalozzia "gummosis" on C. macro-
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Photo, H. Drake. 

C. macrocarpa, 6 years of age, attacked by Coryneum. The "Gum
mosis" lesion, which is 2 feet in length, has almost encircled the tree. 



carpa transplants are similar to those of Phomopsis. Les
ions usually develop at ground level where bark injuries 
have been inflicted. 

Inoculation experiments have shown that the fungus 
is unable to penetrate the uninjured stem tissue of two-
year and three-year-old C. macrocarpa. The spread of 
infection is more rapid vertically than in the transverse 
direction. Although an unthrifty plant is usually ring
barked and killed during the season of infection, a vigorous 
two-year-old C. macrocarpa will apparently resist the 
spread of transverse infection for several years. The nor
mal height growth of such a tree is uninfluenced by a 
vertical lesion which often measures half the length of the 
stem. A proportion of the deaths in young C. macrocarpa 
plantations is due to the infection of trees before leaving 
the nursery. Conditions are often less favourable in planta
tions than in nurseries for optimum growth, and a tem
porary loss of vigour immediately after planting is usually 
followed by the death of infected trees. 

Direct infection by Pestalozzia of plantation trees 
occasionally occurs, the lesions being most frequently loca
ted at points where injuries have been inflicted; the death 
of a vigorous tree, as a result of this type of infection, 
appears to be comparatively rare. 

III. Coryneum Sp. 
The symptoms of this parasite resemble those of an 

undescribed species of Coryneum, whioh was reported by 
Wagener (3) to have caused considerable damage to C. 
macrocarpa and C. sempervirens of all ages in California. 
Wagener stated that an infected tree "is either killed or 
rendered so unsightly that its removal becomes necessary 
. . . . The dying is accompanied by heavy resin flow, which 
furnishes one of the most characteristic indications of the 
presence of the canker/' 

The fungus is widely distributed throughout the North 
Island on C. macrocarpa and to a lesser extent on C. Law
soniana. Specimens of infected stems have been received 
from the Auckland district, the Waikato, and the Waira
rapa, whilst many trees infected with Coryneum "gummo
sis" have been observed in the Manawatu, Rangitikei and 
Taranaki districts. The damage caused by Coryneum ap
pears to be confined to plantation trees. The disease is 
characterised by one or more resin-exuding cankers which 
are usually situated on a stem at the base of lateral 
branches. (See photograph.) In an advanced stage a 
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lesion may measure 2 to 3 feet, and cause severe stem con
tortion which usually leads to the ring-barking and death 
of the tree. On the diseased bark, numerous small black 
pustules occur. The spores produced by these fructifications 
are the sole means by which Coryneum infection is dis
tributed. 

Evidence of this disease is commonly found in planta
tions five to ten years of age. In a plantation of six-year-
old C. macrocarpa in fhe Manawatu the examination of 
100 consecutive trees showed the following extent of. Cory
neum infection:— 

53 trees with one or more large stem cankers; 
5 trees recently ring-barked and killed; 

42 trees free from stem cankers. 
Some infected trees appear to be resistant to the spread 

of the organism, whilst others, particularly those with sev
eral points of infection, become so malformed that death 
within a short period is inevitable. 

Spore penetration usually occurs in the overlapping 
bark at the base of laterals. This mode of infection, which 
is independent of mechanical injury, has been demonstrated 
by inoculation experiments. Coryneum also occurs on dead 
twigs, persistent on the stem. These twigs become embed
ded in the bark and are frequently seats of infection. 

Unthrifty and over-mature C. macrocarpa are particu
larly susceptible to Coryneum, whilst no age class appears 
to be immune from this type of "gummosis" injury. 
Control of "gummosis":— 

There is no known method of preventing spore infec
tion of plantation trees. It is, however, possible to control 
"gummosis" diseases in the nursery. 

Seed is a carrier of disease and Pestalozzia has been 
frequently isolated from portions of foliage and cone scales 
mixed with C. macrocarpa seed. The introduction of dis
ease by seed may be prevented by disinfection, and recent 
investigations have shown that for this purpose hot water 
treatment of seed is effective. Seedling beds may be freed 
of fungus infection by soil sterilization with such chemicals 
as formalin and sulphuric acid. Infection of seedlings is 
often prevented by adequate drainage, correct degree of 
shading, avoidance of over-crowding, and the periodical 
removal with a light manuka broom of soil adhering to the 
plants. Soil used several years in succession for lining-out 
C. macrocarpa, often becomes heavily infected with Pesta
lozzia or Phomopsis, thus rotational cropping should be 
practised where circumstances permit. The young bark of 
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C. macrocarpa is easily injured, and care is required during 
lining-out operations and cultivation to avoid inflicting 
wounds which may become points of disease entry. Since 
neither Phomopsis nor Pestalozzia is able to penetrate un
injured bark, the above precaution has particular signifi
cance. Deep planting and the mounding of soil round trees 
during cultivation should be avoided, since buried laterals 
enable soil parasites to gain entry to the stem. If the bury
ing of laterals cannot easily be avoided, the excess soil 
round the trees should be carefully removed with a hoe. 

All dead or dying plants or foliage of C. macrocarpa 
within a nursery should be burnt . The proximity to a 
nursery of unhealthy C. macrocarpa hedges or shelter belts 
is also a source of infection. Finally, as a precaution 
against the planting of diseased trees, all stock should be 
examined before leaving the nursery, and trees showing 
symptoms of "gummosis" destroyed. 
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FORESTRY AND AGRICULTURE IN THURINGIA. 

( D R . H. KRAUSE, Research Insti tute of Rural Economy, 
University of Jena, Germany.) 

Germany has a greater proportion of her land area 
under forest than the countries of western and southern 
Europe, but has a smaller proportion than the eastern and 
northern countries. The German climate favours forest 
growth more than the hot and dry climate of the Mediter
ranean countries, where, too, steeply sloping hillsides were 
early devoted to agricultural use, in contrast to the for
ested slopes in Germany. The original forest areas of the 
Mediterranean countries had been largely decreased by be
ing converted to vineyards and olive groves, as well as to 
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