Experience

Introduction

The zreat majority of New Zaaland plantation forest
area, over 9% of the tofal 1.7 mallion ha, is comprised
of Pimus radiofa. This species is relatively healthy and
dipes not suffer many of the serions root rots, msts, and
insect pests that are problematic in other parts of the
folisr diseases — Dothistroma needle blight,
Cyclanensma needls cast and physiological needle
blizht (FNEBE). This article summarizes work done m
New Zealand on thess three diseases.

Dothistroma Needle Blight

Diothistroma needle blizht was first discovered in New
Zegland m the early 1960s, and was formally identified
as Dothistroma pani Hulbary in 1964, The sexusl stage
of the fimgus (Mycosphaere!la pinf Rostrup ex Monk)
is not found in Mew Zealand Immediately, a ressarch
Programme was started to examine:

Infection process
Oiptimal spray regimes
Host susceptibility and responss

Fadgil (19467, 1974, and 1977) found that prolonmed
needle wemess = needed to initiate snd combinne
infection — contirmous wemess at 20°C/12°C day/night
temperature resulted in appearance of stromata after 14
days.  After comidia perminate, hyphas  grow
haphazardly, penetrate stomata and advance coly in
disrupted mesophyll Bassett (1970) showed that
dothistromin is present. Infection period is summer,
when temperatures are over 16°C. Infection can ocour
at TC but wet condifions and many spores (Le. =
million per seedling mduced 15% disease at warmer
temperatures) are needad.
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The role of dothistromin is uncertsin. A relatonship
between pathogenicity or virnulence m the field has
never been established Production of dothistromin in
culture iz extremely warisble (Bradshaw snd others
2000). Franich and others (1984) proposed that lesion
development is caused by benzoic acd production in
response  f0  dothistromin  Sigmificant  differences
between  lesion  lempth  indwoed by doses  of
dothistromin on resistant and swsceptible trees were
found, bt such relationships were weak

Eovironment plays a3 critical role im disease
development. A combinztion of consecutive wet
summers, trees srowing closely topether, and no serial
application of fimgicide has resulted in tree mortality
in New Zealand In one expenment mortality reached
1% bt effects of Dothistromsa npeedle blight were
confoumded with Armillaria root rot (Woollens and
Hayward 1984). MNew Zealsnd does not have the
wvanety of damagzing bark beetles and root diseases that
can attack and kill trees weskened by Dwothistroma
nesdle blisht. There is a swong relationship between
summer rainfall and disease. Temperstures in spring
and mmmer m New Zealand are high enough to
promote nfection and are not limiting Figure 1 shows
the relationship using data gathered from a large forest
growing in the central Morth Island of Mew Zealand.
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Figure 1—Eelstionship between summer rainfall and
diseaza.
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From October 2003 to Avgnst 2005 lesion and
siromeatal development was monitored momthly on
radista pine trees at three locations. The monitorning
proved to be problematic because the work was
needles was difficolt. Mot only that, as diseacse
developed on one cobort of needles those needles fell
off and had to be replaced by healthier omes. This
distupted monitoring the progress of mombers of
ctromeats  and  lesioms sipmificantly.  However,
preliminary resulis indicate that the primary infection
period is o late spring. followed by another in late
cummer or earty suumn This late imfection period
was mnexpected Models based on oor knowledze of
dizease development and the empirical data gathered in
loss in Mew Zealsnd (ree figure ). Volome growth
loss 1s proportional to averape disease lewvel (Wan der
Pas 1081) snd anomal loss is in the order of §RZ24
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Figure 2—Ralstionship between diameter prowth and

Dothistroma disease level

However, serial spraying copper fungicide provides
stromeats and thos reduces momulum. It also protects
foliaze from frech infection. It is the only example in
the world of swccessful control of a forest pathogen by
aerial application of fungicide Confrol has also been
achieved by the development of resistant treeds where
gains of 10 to 12% have been reported experimentally
(Carson 19867

Dwothistroma needle blight can be controlled by oaltural
techniques. Stends promm on pulpwood regimes (G860
to 1630 stems per ha) were sprayed om average 5.5
times during the peniod when they were susceptible to
the disease (when tees were aged bemreen 1- W 15

years-old). In contrast, stands managed on a clearwood
regime (lower branches pruned and stocked at 300 to
350 stems per ha) were sprayed far less frequenty.
About 75% of these stands in a forest Zrowing in
similar conditions o the forest managed on pulpwood
regimes were sprayed zero fo 2 times during the
A great deal of research has been camed out om
Drpthistrommes meedle blight but there are still things to
learn.  For instance, the relstionship between
dothistromin production and vimlence or pathogemicity
in the field is unknown Dothistroma should be weated
&z 3 biosecurity risk even though the fungus alresdy
exists in Mew Zeplamd Like all forest pathogens, we
need to maintzin & watch for all new subspecies, races,
formae speciales, even if the species is already present
(zad=l and others 2002). The foctors that mduce
hyphae to penetrate stomata are unknown. We have
good data on performance of resistant breed o field
mmials but performance when planted i large
contiznons areas has not been monitored

Cyclaneusma Needle Cast

Cyclanencms needle cast, caused by Oaclamensma
mms (Butin) DiCosmo & of, affects susceptible
radiata pine individeals scattered among Don-
affected year after year, where ome-year-old needles
furn yellow in spring and are readily cast. A less severe
needle cast often oocurs in sutomn. The main infection
period is subnmn and early winter and infected needles
are cast about six months afterward Cyclanewsma
colonises needles first, followed by many fong such as
Lophodermium spp (along with Cyelanensma the most
common  species) and  Sieasseris,  Hemdersomia,
Cladosporium, and others.

There are at least two types of Cyclonensmea minus in
New Zealand, based on morphological characteristics.
Cme type is more common than the other, ot no
azsocistion between fype and pathogenicity has been
seen. Dhsease incidence and severity is worse On maodst
sites (gullies or hizgh altitpde sites prone to muist).
Drisesse is most severe in frees ages between 6 and 15
years old, with tees younger tham 5 years and older
than 20 years very rarely affected.

Cyclanensma cawses significant growth loss where an
average disease severity of 80% will result m 3 volome
mcrement loss of &0%. Confrol methods inclade
breeding. This chould offer a2 good oppormmity
because disease ocoors om the same individuals year
after year. The breeding programme has selected for



pood nesdle retention so by defanlt over the years has
selected apainst Cyclaneusma needle cast. The other
conirel method svailsble i= o selectvely remove
However, this method has some operational difficolties
becauce the disesse is only apparent over a chort time
of year and doesn’t show untl age §, by which time
taken place.

P h priorities inclode identification of high risk
sites 50 control messures can be camed out,
determining the funzal genetic population variaton,
mnd determining what induces Cyclaneusma to move
from an endophyte to a pathogen in some mdividoals.
The fingms can be readily isolated from meedlss of
EXpTession period.

Besearch on Cyclanensma needle cast in Mew Zealand
is summarized in Bulman and Gadeil 20401,

Physiological Needle Blight

A disorder, now mamed Physiological needle blizht
(FME) haz been recorded im Mew Zealand since the
earty 1980s. Orer the last 10 years, sporadic ontbreaks
hewe been recorded m certain regions every 2 to 3
years. Almost exclusively trees older then 14 years are
affected Distribufion is patchy within 8 stand amd
defpliation is nmally severe (Figure 3). Often B0% of
the crown will be affected.

MNesdles droop and wilt, but remain firmby attached o
needles were camed out and only non-pathogenic
in glasshouse stadies where foliage of age cuthings was
kept contimonously moist for owver & weeks.
Applications of broad-spectimm fimgicide reduced the
incidence of needle desth Fungl colonising the
neadles were also reduced but were not eliminasted. It
is probable that the natoral saprophytic fumgal
colomisers accelerate death of needles in 3 severely
outhreaks and above average rainfall and raindays in
June and Faly was found after extracting forest health
surveys umdertsken m 2002 and 2003, Thuos,
expenmental work has indicated that the disorder is
physiological in origin alfhough the physiological
nafure of the needle breakdown is not fully understood
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Figure 3—Physiclogical needle blight in a 17-year-
old stand.

Besearch in poopress mvolves pre-dawn  water
potential mezsurements to defermmine root fimction
Besults were not conclusive, bat may have indicated
that roof waterlogzing may be commbuting to the
dizease. The age effect may be due to imcreased
resistance and decTeased water conductsnce with tree
age.

Work on PNE is cogoing.
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