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"YOU WILL FIND A FUNGUS AND DETL:MINE ITS CHARACTERISTICS. AJ
YOU Tuay TO THE DBOOKs AND DeCIDE ON ITS GENUS. THEN YOU
LOXK FO: TIE GSPECIEs. AND YOU LOK, AND YOU LOOK, AND AFTER
A WiIlE& YOU FIND IT!
IN ANCTHER GENUSI®

Di. J.J. DAVIS,



IUT wuODUGCT IO

The fungus Alternaria (Macrosporiun) golani is associated with a foliage

disease of pot toes and tortoes tlwroughout tho world. Although there
arc often sevoral phuscs of attoe': on these hoots by tho fungus e.g. tubar
damage in the pototo and secdling loss with tomtoes, tle disease has bLeen
paxed on the basis of the foliage symptoms widch are claractoristic. Two
names are comorly used (1) Tarpet Spot

(2) Early Might,
and of tle two, 'Target Spot' is the rore descriptive since folisge lesions
are circular to irregulsr dark trown arces with 2 vory cheracteristic
soration effoct due to & series of more or less comgentric rings witidn the
lesion.

Early invegtigotors studied tie disorses of the rogpective hosts {rom o
practical plant pathology standpoimt, concerned, in the mein, with tracing
tho Disease Cyele and farmilating methods of comtrol.

A nasber of indepondent studies of the disease(s) coused by A.sdlani on
potatoss and tomctoes showed tint the causal fungus wos extremoly varisble
in phonotype and genotype. This inberent verisbility has added to the
confusion and coplexity swrounding the tesonoy and nomenclature of the
fungus through tlio yeers. An additiomnl sowco of complication with respoct
to taxonony and nomenclature bas arisen from thoe glowly evolved congception of
the gemus Altermeria to its present day delimitations e.g. early workers
ploced the fungus in the gemus Macrosporium on the bmsis of eharscters vuieh,
according to modern views, as put forword Ly Wiltsbire in 1933, place the
fungus in the gerus Alterreria. .



2.

Hore perticularly in the U.S.A. and fustrelie Alterneris colsni seems capable of

'ecausing' widesprsad epiphytotics of 'Barly Blight' of potatoes, which result in
heavy loss. In addition, the scveral phases of cttack, by the fungus, on tomatoes
lave proved very costly owver the years due to secdling loss and reduction in fruit
yield. In N.Z. in 1927 ‘Early Blight' was regarded as one of the most serious

of potsto diseases, latterly, however, the disease seems of no mational importance
although in locelized areas it can cause heavy amd often unsuspected loss e.g. the
obgervation that 'lLoete Blight' resistant poteto varicties Rua and Tahi in a rocent
season in the Manawatu were heavily affected with 'Barly Blight' in later stages of
growth - sufficient to cause local growers to doubt the claimed resistance to

'Llate Blight' !

The consistent prevalence of leaf spotting and Barly Blight on potatoes 2and
tomrtoes in the Manawatu arca (of the N.Is.,N.Z,) over several seasons together
with thie apparent absence of records of a comprehensive study of this disease
in N.Z, has led to tiids study.

At the outset & strzightforwerd study of the diseasc in the field and in the
glasshouse was envisaged. This theme had to be considerably modified however
because regul-r inspection of a representative 8 = 10 crops in the Mamaw:tu
showed that the incidence of 'Barly Blight' on potetoes and tamotoes was extremely
low in the two seasons covered by the duration of the work.

As 2 result the emphasis was shifted and the aims of this study beceme:

(1) To muke & study of the characteristics of the disease under glasshouse

conditions.

(2) To compere isolates of the fungus from three solenaccous hosts namely,
Potato, Tomsto and Black nightshade with reference to marphology,
physiology and pathogenicity and to geuge the extent of variability
between 'strains' and its importance in taxonomy.
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WTedl'Ls and METIQDS.

Materirls and motiiods specific to particular prts of this study are
descrived in detail in their rospective gcetions. Materials and methods
applicanle to several sections of the work arc, howover, ocutlinod Lelow.

AMTE AL gnd  MELLQOL USED

in the LABOUATOIY.
(2) PEPATION GF MEDIA,

The detailed proparations of all modis are described in Appendix I. Qeodd -
potato dextrose agar (P.D.A.) was used for all nomel culturing work. This
medium was propered in 2 - 4 litre quambities s required, and stored after
autoclaving in partly filled 250 ml. flasis stopped with cotton wool plugs.

(b) LOCULATION OF iEDIA.

Inoculun discs 5 ma in diameter, cut with a sterile cork borer fram the
edge of au actively growing colony on P.D.A. ware used in all experimental work.
The inoculum disec was alwrys placed myceliumeside down on the media being
inocul-tads Tho diameter of the inoculum dise i.e. 5 mm, was subtrceted from
the measured diamcter of all colonios recorded.

(¢) MEASUCMEIT OF GuOWTI RATE QI AWTIPICIAL MEDIA,

Work Yy Bronceto and Golding (1953) indicates thet golony diometer is a
valid measure of tio effects of environmental factors such as medium constituents,
pH, and temporature. Throughout this study wherc golony diamsters were to e
measured 3 - 4 colonies were used per trestment, 2 dismeters at right angles
were recorded for each colony and results axpressed as on aversge. Slge
growth proved to be st & constant and linear rate records of colony diamsters
were made only once, narmally 8 days after inosulstion.
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(d) LDUCTION G SPORULATION AMD Py uTIGN OF IiOCULJH.

Prolific sparulation of Alternaria solani on artificinl media is
notoriausly difficult to obtain and a wide varicty of different methods
invalving verious media, treatments with ultra violot light and combinations
of light and ldgh umidity, appcar in the litereturc.

The teclique used in this study is an adaptation of a method described
in 1942 by ludwig, diclisrdson ard Umwin. The surface of appraximtely
2 weelk old cultures of the fungus growing on laborstory P.D.A., in petri dishes,
was scroped with the end of a clean glas: slide so tlat all the aerial
yeeliun was removed. The pl-tes were then weshed with lids removed, in
runming tap wator far 2, hours. To prevent the agar floating away the
platos were covered with e thin muslin cloth. Following washidng the
plates were stacled in an inverted, slonted position. The method of stacking
ensured tlot conditions of ligh apnidity obtoined at the swrface of all
ecolondes.

This methiod providod heavy and consistomtly relia lc crops of conidis
from all isaolatos within 48 Loars of staci<ing.

Spore suspensions used in all inoculstion wvorik vore obtained quickly
and cagily.

A fine jot of distillod water from ¢ ploestic ‘wash' bottle was directod
onto tho surface of the sporul ting eolony until there were avcut 7=-8 ml.of
water in the petri dish. A trace of TELPOL was added to improve wetting and
a smooth glass rod rub.ed over the colony surface to further improve the
relcase of conidis into the water. The concentrated spore suspension wes
poured into & meesuring cylinder to determins the volume and then the
actucl eomcentrat on was measurcd with the aid of a Neubsuer heemocytometer.
Desired concentrstions were obtained by adding tho required volumes of
distilled water.



5.
(e) EXAMIN TION QF DISEASED MATERIAL AND ISQL/TION OF FUNGI FROM LESIONS.

Lesions from diseased material werd placed on 2 glass slides in a petri
dish containing a moist filter paper. The petri dishes were left on the
laboratory bench. If the fungus was viable within the lesion 24=36 hours
wag sufficient time for production of conidia.

Conidia were identified Wy microscopic exauinction #hid then single spore
isolations werc made to laboratory P.D.A. slopes preporstory to subsequent
culturing.

Since the conidia of Alternaria solani are comparatively large and

readily discernible with & binocular mieroscope the technique used for
isolation and identification was both simple and rapid.

The main contaminotes found on naturally infected meterial were species
of Stemphylium and Alternaria temuis. These were readily distinguishable and

caused no concern in meking single spore transfers of the conidia of Alternsria

solani.



Hhlnalalo  and WoT.0DO

USED in the GLASUIIQUSE.

(a) SOIL MIXTUZES.

Sand, loam and peat were used, in conjunction with chemical fertilizers and
dried blood, to make up 2 different soil mixtures.

(i) Seedbax soil Mixture 2 Loam : 1 Peat : 1 Sand plus 3 oz lime per bushel
of soil mixture and l}oz superphosphate per bushel.

(ii) Priciking out scil Mixture 7 Loam: 3 Peat: 2 Sand plus 4 oz per bushel

of & basic fertilizer mix containing the following ingredients:-
1 part, by weight, Potas.ium sulphats; 2 parts dried btlcod; 2 parts
superpliosphate 1 oz per bushel of lime.

The peat and loam were partially sterilized before use. A thin layer of the
peat and/or loem was spread on 2 concrete fioor, dampened slightly, and covered
with a polythene sheet which was sccurely held in position, around the edges, with
Leavy weights. Metlyl bromide gas was tha rcleased under the sheeting which was
left in plsce for 2, hours. Experience siuowed that 2 1 1b, tin of Methyl bromide

prevented suovsequent growth of all weed seeds in appraximately a2 cubic yard of
peat ar loaﬁ spread out in a thin layer. After treatment with Methyl bromide
the peat and loam were stored in separate bins and used as required. The sand
used was deep river sand and hence did not need methyl bromide treatment to kill
weed seeds.

(b) PHODUCTION OF PLANTS.

Seeds of all plant species except potato were sown in small seed baxes
(18"x12"x3"). When the seedlings were sufficently advanced they were pricked
out into pots. In most cases there was 1 plant per pot but with plants such
as Zinnia, Carrot, Ageratum and Godetia, used in host-range studies, 3 seedlings
were pricked out into each pot.

Potato plants were raised by pleanting seed potatoes in pots containing
pricking out mix.

Where it was warranted, especially with tomatoes and black nightshade
plants, staking and tying of the plants was carried out. This produced a
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better plant and greatly facilitated movement of the pots plus plants

together with economizing on beach spece.

Watering of plants was ca:rried ocut night and morning during the summer
months (November to mid March.) since the tomato and black nightshade plants
especially were prone to wilting. During cooler weather however the plants
needed watering only every 2 - 3 days.

Maximum temperaturcs recorded in the glasshouse during hot weather were
about 95% ut only for short periods. During the winter momths an average
temperature of spproxim-tely 70% was maintained in the glasshouse by means
of thermosteticaily controlled heaters placed under the benches,

Since pota® secd proved difficult to obtain, in quantity, when required, and
even morc difficult to store in good condition most of the "Disease Cycle"
studies were carried out with tomato plants. Hence, a constant supply
of tomto plants was maintained by sowing seed every 2 - 3 weeks and pricking
out ths scedlings into pots.

(¢) CONTZOL QF PESTS.

Some troublc was experienced with White Butterfly Caterpillar damage but good
control was obtained by dusting the plants with "Derris Dust'. QOccasionally
an aphid populztion sterted to build up and this was controlled by sutting
the glasshouse down at night and burming a (EXA strip inside. Carried out
at weekly intervals this w:s an efficient control measure.

(d) INCCULATION OF PLANTS.

Plants werc inoculated with spore suspensions sprayed onto the foliage
in a fine misty spray from a patent "WINDEX" sprayer.

After inoculation plants were placed in a high humidity chamber
constructed out of light, clear "Armathene" sheeting.



SLLeCTION AND DESIGHW TION F ITOOLATas UokpD IN THIs STUDY.

In April 1962 ecrops of potatoes and tomatoes and voluntecr plants of black

nightshade, showing symptoms typical of attack by Alternariz solani, were

examined and single spore isoletes obtained.

The isolates were deusignated according to:

(i) Tie host from wiich tiiey wer: isolated. This was indicated oy using
2 capitel letters representing thie votanical name. Thus an isolate

fron potato (Solamum tubcrosum) was designated ST ——=; from tomato

(l_-mc_Oper:;icum asculentum), LE - - -=; from Black nightshade (Solanum nigrum),

SN = = =,

(11) The date on whiclh tho isolation was made. Tuis was iadicated by using
the day and the momth. Hence an isolote made on the 8th. of April
(4t nonth) becomes  ST)

LE) 84 =
SNJ

(1ii)
The locality where the diseased materizl was obtained. This was indicated
oy a letter of thic alphabet. Usually 5 single spore isolations were made
from eacli diseased specimen.

Eleven isclates were selected for study. These were:

ex JSlack nightshade ex Potato «x Tometo
SNaLA STa3 Leay s
SNED STEL0 LEQ,G
SIREA ST2648 1E26,B.
SIRE,D ST264,C

An additional isolate was obtained from the Auckland area through the services
of Dr.F.J.Morton of Plant Diseases Division D.S.%I.R, This isclate was off
potato and designated AL6. This isolate was incorporated into the work part way
through the study and hence it was not used in all studies.





