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1. 

I !l T u O D U C T I O N. 

Tl-;.e f~ Alterrm'ia (Mooroaporiuo) oolnni is associated \11th n foliage 

disease of pot.: toe3 arrl tax.tooo t hrooghrut too \?Ol"ld. A1thaugb there 

are often aevoral pMSCS of atto.e: : OU tbeao bootU by too fuq;us e .g . tubGr 

damege in too potato ru-n ooodJ.iru loss with ta!ntoes, tl)e disaaoo has been 

Da03d on tho OOsis oi' the foliage ~ vtd.cll are obaraotoristio . TrJo 

names are oa:zrx>l'.Q.,y used (l) Target Spot, 

(2) ·1-Y nlie,bt, 

and of t.be we, 'Target Spot• io the mro doooriptive sinco tol.iego leaions 

are circular to irregular dark brorm o.rea.s with a vorg ebaracteristic 

zonation ef£Get c:llo to serie ~ mre or less -oonaentric rit{ts :ttdn the 

lesion. 

Ear}¥ i rivomigr:itors studied too diso:•oos or tbe rospectivo hosta frCXl n 

practical plant ~tbol~ standpoint, coa,erned, 1n the nein, vi th ~ 

too Disease Cycle am tOl'lillla~ nutbods ot control. 

A ru 1ber <1 iniependont. studies or the d.isease(s) consed by A. solan1 on 

pototoea and tcnotooo 8fl0'1G<l tmt the causal ~ a G&tretmq variable 

in pbenotypa an1 geno\VPE). Thi.G inberent variability- has o.ddod to the 

coof'usion an:t cmplad.tq surr~ the tml0Ill:!.Tl9' and mlaturo or the 

ftwf,rus tbztoogh t4o yoGl"lh An additioml. SOlt"CO of CO'J\)lication '71th ~ 

to taxorney' nm ntEJemlature 

the g ws ~Al~:tere!m!~ 

~C the .t\aqJ\ls in the ROBW !!e'J~~! tho m.ten.oter 

,Vaf.lA&'Q 1n 19-')• pl.Mo ace~ to nn:s.Gftl "V"IIR'l!R:I, as pm tanBld tu 

• 

, -

, 
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Uore p.?-rticularly in the U . s .A. and Au..--trtlia fl.J.terncr-ia eoleni seems capable at 

'causing' widespread epiph_vtotics of t-Earzy Blight' of potatoes, which result in 

heavy lo5s. In addition, ti1e sovoral phases of 2tt.a.ck, by the f ·~s, on tooetoes 

have proved very cost.1¥ <Her the ;yea:s due to seedl.ir'.g loss and reduction in fruit 

yield. In M.Z. in l9'Z/ •Ear4' Blight' was regarded as om of the I!¥)6t serious 

of potato diseases. latterly, however , the disease seems of no mtione.l importarx:e 

although in locelized areas it can cause heavy and often unsuspected loss e .g. the 

observation that 'Late Blight' resistant pot~to varieties Rua and Tahi in a recent 

season in the Yana,ratu were heavil,y affected with 'Early Blight' in later stage a or 

growth - sufficient to cause local growere to doubt the claimed resistame to 

'Late Blight' ! 

The consistent prev:ilenee of leaf spotting and Earl.¥ Blight on potatoes and 

tana.toes in the Uanawatu area (of the N • .Is ., N.Z. . ) over several seasons together 

with tl.e apparent absence of r ecords of a canprehensive stuey of tbis disease 

in N.Z . has led to tl,i s stuey-. 

At the outset a straightforward study of the disease in the field and in the 

glasshouse was envisaged . This them md to be considerably tOOdified however 

because regul-:i r inspection of a representative 8 - 10 crops in the Manavrc1tu 

showed that the incidence of 'Ear4' Blight' on potatoes am tanatoes was extreme4' 

low in the two seasons covered by t ic duration of the work . 

As a result the emphasis was shifted and the a:i.Jm of this study became : 

(1) To make a stuey or the chnracteristics of the disease under glasshouse 

conditions • 

( 2) To canpe.re isolates of the f'ungus fran three solanacerus hosts namely, 

Potato, Tanato and Black nightshade 'Ji th rererence to morphology, 

physiology am pathogenicity and t o gauge the extent cL variability 

between 'strains• am its ~nee in taxonc:m;y. 



3. 

teric1s ani met!mdo spQOif'io to particulor p. rts of. tllis ~ are 

desoriued in detail in their rospeetiw ooctions. llatc1~ nnd mthods 

ap_ lloaalo to several sections or tb0 wo1'k aro, bollrovor, rutlLnod 1~. 

in tho LABOHATOiiT. 

( ~) ) Pl~ ~ UAT IOI'! Qi' )ml>I/1 • 

The detailed pro{m'ations of all a:;dia are desoriood in Apponclix I. Ol:oS.d 

potato~ agar {P .D.A. ) ws used far all OOlUll cul~ '101'k . This 

IOOdium was preixa-oo in 2 - 4 litre quQntities aa required, am star art.er 

autoolavi~ in partly filled 250 ml. flasks stopped with cot.too vool plug • 

( b ) IiJOOUUiTION CF i£DIA. 

Ioooulum discs 5 cm in ~tar, out vith a steril.0 oork 't)(rer fraa the 

edge c1 an activo'.cy grO\'Ji~ ColOt\V on P . O.A. ver0 uoed in a.l.l expe1.""i.r:ental \101'k:. 

The inooulum diSCJ s al.vroys placed J%\YO l.i.um-sido dom:i on the mdia te~ 

inocuJ.:;ted. l'be diamtor of tho inocu1llm disc i . • 5 nm. subt.rocted frCJn 

the masured ~ter <1 all colonies reoardod. 

(e) MEt.SUJ£MEr'11' Qi' G..:Ulffl1 BAT!:; or-1 A!:tl'!FICIAL MEDIA. 

ark ~ Bromato aDi ~ (1.953) 1nlicatea tbst coloqy di.oa)ter 1s a 

lid masure of too ett s ~ envircnoontal t tars such aa mdium constituents, 

pH, and tomporature . Tbrougbcut this stw,\v ~Pi'.\- colat\Y d:1.amters 

per tr , 2 CD,fjmn,eru at J'ight ~-

wwe recorded tor h eo&i°'lY' sul:t.e a1Dress• as on mrel1"nc!'A. 

growth Pl'(Jt'ed to be et cooatant and -- nta rec ot coloX\V' cWl.mD't.cs 

re made aoli1 ODCe, ~ 8 days aftel- inoculut • 
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( d) INOUCTI ·• CF .:iPOWJ./.TIQrJ JUID P itSPMU'l' I Cl7 ItK.CIJw~ . 

l>Pollfic sparul.ation r£ Altarmria sa1ani oo artificial. mdia is 

notoriwsJ.¥ difficult to obtain aoo a wide varioty of differont n»tJ~ 

invalvi~ various mdi.a, treatmrits with ultra Violot light and coo,binatio 

or light aoo high wmidi\v, appear in tht.3 litareturo. 

The tael..niquo usod in tl'lis at~ is an adaptation or a method described 

in l9G2 tu Ludwig, tlichardson ar.d Unw1n. The surface of a;,px·CSICil:mtely 

2 week old cultures or the i'wl,,us grorling on labcrator-J P.D.A., in petri dishes, 

•a ser"ped vi.th the end of a clean glas~ slide so tmt all the aerial 

r.ueel.iu:n s rea:nred. The plc-. tes were then tlQshed with lids removed• in 

runni tap tor fc:r 24 hours. To prevent tha agar fl.QQting n~ the 

pl~t os were covered withe tbin nuslin cloth. Following ssbi~ the 

plates were ata.cl~d in a..'1 irnrertod, slontod ?()Sition. The method or stac~ 

ensared t bot conditionD ar high lunidi cy 6bt;:>.l.ood t1t the eurfnee of all 

col onies . 

Thi s rJ10thod provided boavy and co..mstorrt:.4' rella.2..e crops of couidia 

tra:n all isolatua within i.i}3 hJ.Jra <:£. stao~. 

Spore suape ions usod in all. inocniwtion wri-: t10r0 obtn.iood c_µick1¥ 

alld easi~. 

A fina jot of distilloo water fran o plastic 'wsh ' bottle w.o directed 

onto tho aurfaco of tho sporult;tj_qJ eolony until there Wl'8 abc:ut 7-8 ml.of 

water in the petri dish. A trace ot T CL s added to improve wt.ting end 

a smooth glasa rod N t ced over the coloqy surface to i\u'tbor improve the 

rolea or cooidia into the tor. The cement.rated spare auspoooion 

po.ired int.o ~ oylln::ler to dote,mtne t vol.Ume Md than 

aetuc: l. ooroentmt, on TSoS DJ3e.surcd with the aid or Noubauer baO!IIOCytomater. 

Desired aonoentrationD wre obtained l:11 add~ tbo required voluims or 

distilled •tar. 



5. 
( e) EXAMI.Ni-TION CF DL'.lEASED MATElUAL AND ISWTION CF FUIOI FROll LESIONS. 

Lesions f :rcm diseased I1Bterial were placed on 2 glass slides in a petri 

dish containing a ooist filter paper . The petri dishes vere l eft on the 

laboratory ooooh . It' the fungus was viable within the lesion 24- 36 hours 

ns suff icient tine for production of conidia . 

Conidia were. identified by microscopic exa.rnioction cft-ict t hen single spore 

isolations were nad.e to laboratocy P .D. A. slopes prepnr"tory to subsequent 

culturing. 

Since too conidia of' Alternaria solani are comparativel.3 large and 

r eadi~ discernible Yi.th a binocular mioroacope the technique used for 

isolation and identification was both simpl.e and rapid . 

The min contaminates f ouni on natural]¥ infected mterial were species 

af' stempbylium and Alternaria tenuis . These were rea.di.q distinguishable and 

caused no coreern in making single spore transfers or t he conidia of Alternaria 

solani . 
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( a ) son. uu:ru .:iES • 

S&nd, loam arxi peat were used, in conjunction with chemical fertilizers and 

dried blood, to make up 2 different soil mmures. 

( i) Seedbax: soil llixture 2 Loam : 1 Peat : l Sand plus ¾ oo lime per bushel 

of soil mixture and lf30Z superphosphate per· 1:xJ.3h0l . 

(ii) Prickim out soil Mixture 7 Loam: .3 Peat: 2 Sand plus 4 oz per bushel 

of a basic fertilizer mix containing the following ingredients:-

1 part• by weight, Potas.sium sulphate; 2 pm-ts dried blood; 2 parts 

superpl,ospbate 1 oz per buahel of lime . 

The peat and loam were partially sterilized before use. A thin layer af the 

peat and/ or loam was spread on a concrete floor, dampened slightly, and covered 

rl t h a pol y t hei1e sheet which was SDcurel y held in position, around the edges, with 

heavy Yeights . Methyl bromide gas was t h Ell r eleased. un:ier t he sheeting wl.iiah was 

left in pl:, ce for 24 hours. Experience s howed that a 1 l b . tin of Methyl bromide 

prevented subsequent growth of all weed seeds in apprCJltimate~ a cubic yard of 

peat ar loam spread out in a thin layer . Arter treatment with Methyl bromide 

the peat and loam nra stored in separate bins am used as required . The sand 

used was deep river sand and heme did not need Deth¥l branide treatment to kill 

,reed seeds . 

(b) PRODUCTION CF PLAlll'S. 

Seeds of all plant species axcept potato nre sown in SIJBll seed bax:es 

( 18"x12''xJt•) . When the eedlings were suff icentq advanced they were pricked 

rut into pots. J.n most eases there was 1 plant per pot wt with plants such 

as Zinnia, Carrat. Ageratum and Godetia, used in boat-range studies. 3 seedlings 

were pricked out into each pot . 

Potato pl.Bnts were rai ed by p1anting seed potatoes in pots contai~ 

pricking out mix. 

Ylbere 1.t ns warr nted• especial.ly Yi.th tomatoes and b.1.ack nightshade 

plants , staking and tying or the plants wa carried oo.t . Thie prQduced a 



7. 
better pl.ant and greatly facilitated movement of the pots plus plants 

together with econo:ni.zing on bench space . 

v'latering of pl.ants was ca::.·Tied out night and morni~ during the 3l1Illller 

months ( November to mid March . ) since the tanato and black nightshade plants 

especial.4' ,rere prone to wilting . .ll.iring coal.er weather however the pl.ants 

needed watering only f!'lery 2 - 3 days. 

Maximum temperatures record<ed in the glasshouse during hot weather were 

about 95°F rut only far short periods. ~ing the winter months an average 

temperature of apprCDCim:-tely 70°F was :mintained in the glasshruse by means 

of tbermostat·ica.lly controlled beaters placed under the beoobes . 

Sinee pota'i> seed proved diff icult to obtain, in quantity, when required, and 

even mor0 difficult to store in good condition most of the "Disease Cycle" 

studies ,rere carried out with tanato pl.ants. Hence, a constant supply 

of tooa to plants was maintained by sowing seed every 2 - 3 ,reeks and pricking 

out the seedlings into pots. 

( c ) CJNI' rtOL CF P~"'T8. 

Some troubl e was experienced with White Butterfly Caterpillar damage but good 

cootrol was obtained by dusting the plants with 'Derris Dust' • Cbcaaionally 

an aphid popul.ation started to ·build up and this was controlled t," shltting 

the glasshouse down at night arn ls1rn:ing a l'£XA strip inside. Carried out 

at weekly intervals this w-a s an efficient control measure. 

(d) INOCULATION CF PUNI'S . 

Plants were inoculated with spore suspensions sprayed onto the foliage 

in a fine misty spray frm a patent "\'lilUX" sprayer . 

Atter inoculation plants wwe placed in a high humidity chamber 

constructed cut ~ light, clear "Armatbene" sheeting . 
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d LECTION Al\J'D D£.:,IG.::F TION (}""' IJOLAT~.::> (J.::;£1) IN TL:W SfUDY. 

In April 1962 crops of potntoes and tanatoes and volunteer plants of black 

ni ghtshade , s hc,.ring syaptans t ypical of attack by Alternaria solani , were 

examined a nd single spore i~olatas obtained . 

Tbe isola t ~s were d'::.:Si gnat ed according to: 

(i) Tie host from wllich t hey 116r .; isolated . This vas indicated by usi~ 

2 capit;?l l et tGrs r ep:i:esenting t he botanica l name. Thus an isolate 

from potato (S·Jlanu:n tubcrosum) was desigrn: t ed sr -; from tomato 

(~per:;; icum escul entum) , LE - - - ; from Black nightshade ( Solanum nigrum), 

SN - - -. 

(ii) The date on wbicll t ho i solation was nade . T,1is was i .:1dicated by using 

t he ~ and t oo month . Hence an i solate ma.de on t he 8th . of April 

(iii) 

(4t'1 !!Onth ) becomes sr) 
LE) 84 -
SiJ) 

Tl.le locality «here t he diseased mat erial was obtained . Tllis was indicated 

oy a letter of t ho alphabet . Usually 5 single spore isolations were made 

from eacb diseased specimen . 

Eleven isolates were selected f or study. These were: 

ex ~lack nightshade ex Potato ex Tomato 

An additional isolate -was obtained £ran the Auckland area thrrugh the services 

of Dr .F . J .llorton of Plant Diseases Oivision D.S .&I.R. This isolate was off 

potato and desigmted A4,6. This isolate was i ncorporated into the work part ff¥ 

through the stw,\y and hence it was not used in all studies . 




