
". 

....... 
• 

• __ ~4 

" 

t' .. ' ' .. ~ 

• 

Pathoaeaa Aa80Ciated vith ~ 

repena CL.) a..av. in ... tern Canada 

•• 0 .. 9 ....... 

"' .. 
. . 

A thui. ....tt4td to the Faoal ty o~· 
\ 

an*,at. studi •• and .... arch t4 ItoGill 

uni".ni tJ' ia puood..t f\ü f'illlMmt' of t.be 

seqœr ••• at. ~ ... tera of' SoieftOe, 

t of n.t Id_ ' 
Il 

0 

:. 
r 

, 

~ •• CI ........ 1--(1 
'-'. 

~ 

.. ' 

1 
1 S 
1 

1 

1 

" 

Q 

.. 

.~, .' 

". ~ 
~ , 1 .... _ ....... -~.~ ~ '*· .. f~ p'; :!.. 

: ~ ... 
'." 



nni 

... \ 

o 
... 

",' 

_short Title 

" 

o 

" 
. , 

.. 

- ... 

Pathoaena of AlrOPyroJl repena (L. t Beauv. 
1 Il, 

Sallplon 

-, 

. '" . 
/ 

1 
--'1... ---

1 
1 

f( 

~\ \ 

d , 

.. 

1 
) 

.' 



.. 

M.Sc. 

, 
"ABSTRACT 

M.G. Sampson Dept. Plant Science 

Plant Pathogens Associated with Agropyron 

repens (L.) Beauv. in ~stern Canada 

'0 

The specificity or patbogens collected on Agropyron repens (L.) 

Beauv. (quack grass) in Eastern Canada-and their role in the epi-

demiology of cereal piseases on Prince Edward Island was studied. 

Field surveys were conducted to determine which pathogens' we,re present 
1 

on quack grass and on cereal crops. 
, 

Eleven pathogens were tested for 

host specificity on 52 &rass species. Cross-inoculation studiei were 
~. ~ 

conducted with both quack grass and cereal pathogens. Thirty pathogens 

were isolated from quack grass, aIl of which have previously been re­

ported as cereal pathogens. Three were host specifie: Puccinia 

recondi ta R6b. ex. Desm. var .. agropyri, Rhynchospor..ium secaUs .< OUd.) 

~.J. Davis and Urocystis agropyrl (Preuss) Schroet. Studies are 

recommended to evaluate the p6tential of these pathogens' in a biological 

control program. Quack grass may play a role in increasing or main­

taining inoculum levels of Cochllobolus sativus (Ito ~ Kurib.) Drechs., 

Fusarium species, B2polaris soroklniana (Sacc.) Arx and 'Oliver and 

Septoria nodorum Herk. 5nfecting cereal crops. studi«;,s are repommended 

to consider various factors which influence disease levels in quack 

grass and cereal' crops. 
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Résumé 

M.Sc. 
! 

M. G. S~pson Dept. Plant Science 

~icrobes pathogènes associés à l'AgropYron repens (L*) Beauv. dans . ' 
l'Est du C'anada. 

Des microbes pathogènes ont é~é col_lectés sur" l'Agrppyron 

repens (L.) Beauv. (chiendent) dans l'Est du Can~da pour étudier 
Q 

l'eur spécificité et, leur rôle dans l'épidémiologie des maladies 

des céréàles dans l'île du Prince Edouard. 
i , 

Des etudes de terrain 

ont été menées pour déterminer quels microbes pathogènes étaient 
, 

présents sur le chiendent et les céréales. La spécificité de 

onze microbes pathogènes a été testée en regard de 52 espèces 

d'herbes. Des ètudes d'inoculations croisées ont éte conduites 

sur le chiendent et les céréales. Trente microbes pathogènes ont 

été isolés à pa~tir du chiendent et la totalité d'entre eux ont 

été reconnus antérieurement comme étant également des microbes 

pathogènes vis à V1S des céréales. Trois d'entre eux sont 

spéci fi que s : 
",. 

puccinia recondita Rob. ex. Desm. var agropyri. 
-

, ,!h.vt!chospo"ium secalis (Oud.) J,._ J _ Davis et Urocystis agropyri 

(Preuss) Sèhroet. Il est recommandé d'effectuer des recherches 

pour évaluer la fonction potentielle de ces microbes pathogènes 

dans un progr~e de contrôle biologique. Le chiendent peut jouer 

un rôle impo~ant dans l'accroissement et le maintien des niveaux 

d'lnoculum du Bipolarls sorokiniana{Ito C Kurib.) Drechs •• des 
fJ 

espèces de FusJrium, Gaeumanno~vces graminis (Sacc.) Arx. et 

Oliver et Septoria nodorum~. qUl infectent les céréales. Il 
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est éga)ement recommandé d'~ntre prendre des études qui analyseront 

les ,d:\,fférents facteurs qui influencent les niveaux de .. maladie 

dans le chi~ndent et les céréales. 
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1. INTRODUCTION 

1.1. Agropyron repens (L.) Beauv.-

1.1.1. Di8t~ibution, habitat and economic importance 

~ 

Agropyron repens (L.) Beauv. (Triticum ~pens L., Ely!ri&e r!Pens 
(L.) Nevski.) is an aggressive perennial gr~ss that competes strongly ~ 

o 

with many culti,va'ted crops. ~. repens, commonly known as quack grass, 

couch grass. twi'tch gras;;;, chiendent, is present in aIl major agri­

cultural areas of,the t~mperate regions of the world (King 1966). 

It ia found throughout E~~ope~ Australia, New Zealand and the temperate 

zones of Asia and North and South America. In North America, quack 

grass is in 'every state in the United states and in aIl areas of Canada 

(Werner and Rioux 1977). 

QuaCK grass~is a plant of open areas, mainly occurring where the 

native vegetation has been disturbed (Werner and Rioux 1971). The 

species May be found in arable land, roadsides, waste areae and al~& 

margins of rivers. It is found on dunes and/or alluvial soils, in 

salt and fresh water marshes and on tidal flats in maritime zones 

(Werner and Rioux 19~7). Although tolerant of Many soil types and a 

" pH range of 4.5-8.0 (Holm et al. 1977), it is reported that Most vigorous 

growth oceurs in heavy soils and in neutral to alkaline soi1s (Dale 

et al. 1965). 
_ ........ ~ '» 

Quack grasa 1s a major weed in MOst areas wh~re it oocurs. It is 
~ 

considered as one of the world's ten worst weeds (Linseott 1970). 

Holm et al. (1977) also eonsider quack grass as one of the world's 

woret ~eeds, but ranked it as number 18. It oeeurs as an important 

weed from as far north as the limits of cultivation in the Arctic 

down to north temperate Africa (Poôswang!!!!. 1972). It is a seriou8 

weed in eereals and corn in both Europe and North America. It a1so 

competes strongly w,ith potatoeS'. soybeans, 'legetabIes, cOffee., tobacco 

and various forage crops and can be ft problem species in fruit crops 

and orchards (Hoim et al. 1977). 

- 1 -
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·Yield reduètion fro~ quack grass interference has been attributed -to competition for nutrients ~nd water and ta the exudation of toxic 

inhibitors From roots and rhizomes (Bande,Jln 1966). Wclbank (1960 

reported that competition appeared to involv~ both nitrogen and water, 

but water was the most important factor '}lnder normal conditions. There 
'(.7' . 

was no evidence of int~~férenèe by toxin~secreted from undergrbund 

parts of quack grass. However, Grùmmer and Beyer (1960) isolated 

severa! phenolic substances exuded From decaying rhizomes and roots 

which were toxie to other plants. Similar substances were reported 

by Kommed~nl et al. (1959), Ohman and ~ommedahl (1960), Welbank (1960> 

and Toai and Linscott (1979). Many of these studies failed ta demon­

strate that toxie substances were produced from living roots and 

rhizomes and it May be that only dead and decaying ~oots and ~~izomes 
produced an inhibitory effect (Werner and ~ioux 1977). 

\ ' 
Quack grass also interferes with crop growth lridirectly by 

serving as a reservoir for plant pathogens which advérsely Qffect,g , . 
crops. Quack grass, a perennial species. May aet as a site for 

reproduction and an overwintering host for many crop pathogens. The 

role of quack grass as a source aï inoculum has b~en reported ror 

Cercosporella herpotrichoides Fran. (Cunnlngham 1965). Coèhliobolus 

sati vus (J to. [. hur.' Drechs. (hosyreva 1958), Fusarium species 

(Padw1ck and Henry 1933 ~, Guaemannomyces gramini s (Sace.) Arx G OH ver 

(Padwick and Henry (1933), PUCCInia graminis Pers. (LUlg and Watson 

1977) • f!b.ynchosporium secap s (Oud. ) J. J. Davis (Sprague 1950). septoria 

nodorum Berk. (Harrower 1977/, Septor13 triticl Rob ex Desm. (Broken­

shire 1975) and wheat streak mossie (Slykhuis 1952). 

In addition quack grass servês as an overwlntering site for 

certain insects such as Mayetiola destru'ctor (Sag.), contarina tri tici 

Kirby, W., HaplodiplosÜ equestris Wagner, B .• oscinella .!:!:.!.! L •• 
1 

Chlorops pumilioms Bjerkander and Z'abrus tenebriodes Goeze, ",Ilich 

also attack crop specle~ (Barnes 1956, BJegovic 1957, Smlth 1957). 

l:leneficial effects of quack" grass have also been :reported (Werner 

and Rioux 19711. rt is of acceptable qua lit y both as pasture and 

conserved feed (hay or si lage) . Total crude protein content of quac:k 

I!rass compares favorably wi th timothy (Phleum pratense L.) (Werner 

and fHOU>. 19(7). ,The plant Il, 9ne of tht' BIOst erfective plants for 
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reclaiming nutrients from municipal sewage effluent sprayed on 

vegetation. This great1y inc~eases the nitrogen content'of the grass, 

improving its use as a feed (Reed and S~phenson 1977). The vigorous, 

rhizomatous habit of quack grass makes it ,arn effl.cient soil binde\ on 

slopes, 'embankments and on sandy, soil f It a1so provides C~lVer for 
Il', 

wildlife. 

~ , Quack grass has also been usefu1 as a Medicinal plant, particularly 

the rhizomes. It is listed ift Most herbaIs and it is reported that 

some 250.000 pounds o~rhizomes were imported annually lnto the united 

,States from Europe for Medicinal purposes (Henkel 1904). The rhizomes, 

when dried and ground. May provide a source of fIoul' (Fernald and 

Kinsey 1958), A methanol extract prepared From quâck grass has been 
'. 

effective against Mosquito larvae (Aedes aegyetii L.) even ln low 

concentrations (Supavarn et al. 1974) . 

• ,1 . 
1.1.2. Biology of Agropyron( repens (L.) Beauv. 

~.1.2.1.~ Botanical description 

Quack' grass is a herbaceous perennial, spreading by seeds and 

rhizomes. Rhizomes ar~ long (up ta one meter). slend~r, and smooth 

with Many nodes and a scaleJleaf, bud or branch and fine root system 

at each node (Palmer and Sagar 1963). Culms are 3-12 cm ta11 with 

1 three to five nodes. The fIat leaves may be 5-10 mm wide and 6-30 cm 

long, usually with scattered) hairs above. Shea~s 'are rounded on the 

back. with short. clasping au~icles at the apex. The ligu}e 15 

.e.braneo~s and sometimes ciliated. The spike is erect, 5-30 cm long 

with numerous oblong, elliptic or wedge-shaped. overlapping spikelets. 

Spikelets are 3-8 flowered alternating in two rows on opposite sides 

of the ,axis with the broader side appre~sed to it. The glumes are 

lanceolate to oblong, ~unt or pointent 7~12 mm long and 3-7 nerved. 

The caryopsis is tig~l~ enclosed by a hard lemma and palea. The 

lea.a is S-nerved and, the palea has two roug,h keels' (Ô'leason and 

Cronquist 1963; Palmer ~d Sagar 1963; Werner and Rious 1977') • 

\ 
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1.1.2.2. Variability 
" . 

QJ 

Quack grass is a hexaploid vith 2n = 42 (Peto 1930). HÔwever. 

\ counts of 2n = 21 and 63 (Dewey' 197~) and 2n ~ 28. 3~ ,and 35 (Pal~r 

and Sagar 1963) have been reported. 

" 

~ck grass i8 very variable in growth and IIOrphology. T.his 

v~iability has 'resulted in description of a large number of for.s 
,) 

and varieties. Fernald (1933, 1950) recognized two varieties and , 

eight forma. Jansen (1951) and Neuteboom (1975) a180 recognized six 

varieties and varjous forms reflecting the variation within the specieA 

with regard to a number.of morphologieal eharacters. Bowden (1965) 

re~ognilted only two forms, ~. repens (L.) Beauv. f. repens and~. repens 

(L.~) Beauv. f. aristatum (Sehum.) Ho1mb. Forma repens is awnless or 

possesses very short awns and f. arrstatum has awns 2-9 mm long. Forma 

repens is more eommon than f. aristatum in Canada (Bowden 1935). 

-In Canada, quaek grass is usua11y recoghized as one spèci~s 

(Agropyron repens) with no forms or varieties (Alex et al. 1980) • --
Addi tional studies are required to determine if the speeies should be 

considered as one or if different forms or varieties should be assigned. 

Plants established from seed exhibit great genetic variation due 

to cross pollination .. Such variation' is not evident within populations 

established from rhizomes. Bulcke et al. (1974) found clonal differ--- ~ \\ 

ences for various eharaeters such as hairiness of plan~partst awn 

length, plant habit, leaf and inflorescence colour and production of 

~ry matter by rhizomes and aerial parts. Similar differences were 

also reported by Raleigh ~ al. (1962), Palmer and Sagar (1963)'~ 

Pooswang et!!. (1972) and Neuteboom (1980). Raleigh!!!!. (1962) 

alB~ reported variation among clones in the quantity of growth inhibitors 

produced and in the number of seed produced. Variation in response of 

-clones to herbi9ides was also reported. 
, " 

Westra (1981) reported , 

differential reaction of variou~ quack grass clones to glyphosate. 

Williams (1973) stated that ~he amount of variation in seedlings 

from different areas and withln the study areas reflecte? the hetero-

zygosity of the parent clones. Diffe tween genotypès demon-

strated much genetic variation withi the speèies for many morphologie al 

and physiologieal characters. Neute reported that the , 

Cl 
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.,. soil 1:J'Pe or 'the ,eoanphical loc:r.l..lun The cOIIItinatian of' ,....tic 

diveni ty and envirc:m..ntal pl •• tici ty My .id in adaptation of ....-cIE 
{ -' ... 

...... to • vide ranle of' comli ti.cms -and .y account for i ta .uec... .. '. "ed (Wi 11 i... 1973) • 

. 
1.1.2.3. liolol)' anetHfe cycle of ~k , ..... 

Reproduction of qvack am. i~ ,by aeecl .... bY rhia .... 

ia proctuced but it ta not coftaidered to .be' 11ft i..,ortaftt factor in 

~i.tence of t:he _ed UI111i_ 1971). It~ • .JK-evert play an 
i.,ortant role --Hl introducing the weecl into .re~ previously Wl­

inhabited by quaek Iras. (Williams and Attvood 1971). 

Seeda and rhizoee budsugerminate in the early sprina. Seedlin,8 . 
and younl shoots from rhizome buds begin to produce tillers at the 4-

to e- leaf stage and rhiz.omes' in the' 6- to 8- leaf staae (Palmer ~ 

saler 1ge3). Rhizomes start to develop at the 3- to 4- leaf stage 

in plants that have dev~loped from rhizome buds (Fiveland.!!.!!. 1972). 

The primary rhizomes may brarkh and rebranch in the early part of 

the growing season. The rhizomes grow horizontally below thè soil 

surface developing most rapidly during June, July ~nd August (Evans 

and Ely 1935). In late summer, the ~ the rhizome becomes ereet 

to form a primary ~hoot which may f~ a ~ture shoot the following 

season or may die.from winter conditions in cold climates (Akhavein 

1971). Rhizome growth ceases by the end of September (Palmer 1958). '. After initiating new rhlzomes, the mature rhizomes tleterio~ate rapidly 

during the summer and fail months and the few that ove~inter are of 

no consequence the following year (~ohnson and Buchholtz 1962). 

Over 95' of the buds remain inactive during the entire life of 

the thi~o~es unless the rhizome apex has been removed or when the 

rhizome is severed froJn the parent plant (Johnson and Huchhol tz 1962). 

·Dormancy may be of two types: 1 • apica! dominance in which most of 

. the buds'along an intact rhizome do not initiate any growth (Akhavein 

1911) land 2. seasonal dOrDIaJ:lcy (J oMson and Buchhol tz 1962) which 

may pe due to some graduaI physiological changes taking place in the 

rhizome (Akhavein 1971) or due to nutrient deficiency fMclntyre J965). 

.. 
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.. ~ twe or .II,_~'" DD't ... -....... Va~ in aria!. 
tall '';'ù lM1) .... no int' .... tiOD .is ... \il~ for otIIer ...... . 

Ialeip et al. (162) report'" that. one Iflânt produc~ 14 J'biz .... -- , 
wtdelt Md a di_ter of apread of over three _te" and a total l~atb 

of 114 _ter.. Two bundred and six aboots WN pI"OdUced frœa thoae 

l'bi ..... vi ~ 23.~ lIddi tional p-owina pointa. 
~ 

'l'he --nt of -1'hi.0IIe preduc"d ia depenclertt upon the leD,th of 

tbe photoperiod. with a ,reater rltiz~ bi ... s beina produced under 

lonaer pbotoperiods ("i IIi.. 1911 t Pallier 1958). A redUction in 

léve1 of lipt reaulta in an i""re.ae in sfloot'produetion fre. 

rhi ... bud. but no incre ... in l'bi.OIIe arowth (Jlclntyre 1~10). 

KhizOlle- arQJrih i~ decreued by ahadina (Pallier 195_8) t'rëp~ted de­

foliation (Dexter 1938) ~ nitroeen d;ficiency (JlcI~tyri ~5). ' 

'" Flowerina ocours in "late June to July. Soee sboo'ts---flower and, 

let seed durina the arowina aenon ~ile othera reeain entirely . 

veaetative. Quack Irass .is· wind pollinated and se~f sterile (Pal_r 
, . 

and 5qar 1963). The aaount of seed produced ia hiply Ivariable and' 
, 

reporta range f~ 15 to 400 aeeds per plant stee, vi th 25 to 40 IIOst . 
c~ (Werner and Rioux 1977). this variability in seed production , 
i.B probably due to the- spatial isolation of single clones illPosed by 

~ 

veaeta~ive reproduction (MacKay 1964}. Seeds ripen ~n August ta early ~ 

Septeaber and drop frout the parent plants by October. The seeds 

pos.ess no special morphologieal adaptation for dispersal and fall 

passive 1y fro. the parent pl ant (Werner and Rioux 1971). 

SeedB from quack,grass have limited innate dormanoyand aerainate 

u.ediately after harvest if conditions are favorable (Sagar 1961). 

Chepil (1946), however, found that, under experimental conditions, 

seeds May be dormant for_three or more.years while Toole and Brown 

(1..-) reported that two percent of seeds sown at a depth of 100 cm 

survived for ten years. In parts of the United states and Great 

B~itain, some seeds germinate jn autumn while in areas with colder 

te~ratures. most seeds germinate in the spring (King 1966). Few 

seedlirigs are found in the field and it is therefore assumed that 

seeds are mainly im,aortant in establishing the·species in a previously 

non-infestep area (Neuteboom 1975). 

.' 
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'" ta opeI1 hIIIri'tata, ~_ iNiv!dul plant. 'in ia fil"tlt IJ'OIIriftl 

.. __ .... fo ... a cl .. _ ..... ult of aubtillerifta of' Pl'iMry tillera 

with CGIK'GIIiQat" extensive ~lopÎent or the rhiz_ systea. In the 

second sea.on. patches Jlevelop fro. erec~ tips of the rhizOlies of thé 

fint powina se.son and Mljaëent patches ~ co.lesce to fOrll • con­

tinuoua stand unIe ••. jJIe patch t.s contained by otlter vept.tien ('Pal~r 

... sapr 1M3). The teIIpOral birth pattern :in natural stands in GPeat 

G .... 1: .ri tain display~ peaka of recNi u.ent in late &prin, and aûn-n . , 

e.ach yur vi th low points in llic:l-s.-er at flowering and in Jlid-winter 

UlclÎahon and JIortilier 1980). 
\ 

~ .. 
tIri. a ••• mal develOl*'nt is freq3satly chanaed by aericultural , 

practiéea. The aupply of' nutrienta and cOlipeti tion for thea _y be 

lIOCIified by fertilizer application. Low nitroaen levela can charrIe 

de basic patte~ of developMnt by~pressina tillerine which in turn . 
ay mu! t in a sipi ficant redu~tion in the m:.ber of aecondary 

l'hia ... (JlcIntyre 1"5). Incruaina the nitroaen s..,ly .. y reault 

in • rechaetion in apical do.inance (Jlclntyre 116,5). 
,( 

DeCN". liaht inteDai ty vi thin the, crop ..y have a suppl'e.aive 

effect on quack arasa followed by r~id 1'''OIIItb as the crop ripena 

(.~lt'i_ 1970). The arowtb cycle of cereale shows tbat shoot eMraence 

ia .f'.irly slow and uxieua &rowth of shoots and new rhizOMs oceurs - , 

fJ'lOll July onwards (Çarpenter 1172). The aprin, period of rec~i taent '. 
_ to the popul.tion aay be absent in • crop due to Cultivation _(JlcJlabon . 

and JIortilter 1980). In ,such an aero-ecoayatell. an individusl plant 
1 . 

consista of a pr~ry ahoot vi th two to three pritlary tillers and 

froM two to four rhiz~.. Cl." fOl'Mtion Odon IlOt OCCUI' iD tlSis 

.yai_ (Pallier 19n. Pallier and sqar"'l 963) • 

" 1.1. ... Quack vaa. control 

Quack graa. is difficult to éontrol bec ... of 1'ta ability t:o 

propapte by rhi'âolles. E'f'ective control depends upon' liaitina new 

rhizOBe production.and increa$ing the death rate of exiating rhi&a.e8 

fEIliott 1972). The costs of quack graas control are rel.tively hiab 

and substantial yield responses are needed to repay thë coat of treat­

ment (Scragg 1980). Most control measures have vtilized che.icals 
\ 

'. 
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.;.. cultivation, but "other .... sures including s .. othe!' c:J.o"St wlching, 
.... " co .,"" 

" " Iumd di_iaa. andng, lIOWing .md buming have been used JKephart 19~8). 

, 
1.1.4.1. Control by cultivation • 

The control of quac:k gras~ by cultivation depends upon depletion 
, 

.'~, of food J'eserves below a c:ri,tical level 80 that i t is unable to, re- ' 

~er.te fra. rhizo-es or ta survive winter 

Shallow c:ultivation may bring rhizomes 
i 

can dl'y out 'during.. su.ser days (MU"hlethaler 

~oritiitions. <> 

to the surface where they 

1958). Fail (1954, 1959) , . 
ahowed that three to six rotary cultivltions at 21-day intervals ~~ve 

.ca.plete era~icatïon. Rhizome pieces were reduc:ed to one to th~ee 
ù ' 

, ' 

bud sea-ènta sa that they could escape the'effect of apical dominance. 
" ' 

SUbsequent regrowth by these rhizome buds was destroyed by the next 

1 cultivation. Shallow cultivation after harvest to encourage regrowth 

~ro. fraeâents ~d .thereby reducing carbohytrate reserves, will expose 

re~ -ta the killing effects of fro$t (Evans 1957). 

Rhiza.es of qua~~gras8,buried to a,depth of more than 2$ cm are 

J i~capable of st;nding up a shoot to the s~rf~ce ~d ';"ill, eventually 

die (Evans '1957). Qeath was a~tributed to suffocation (Muhlethaler , 
19&1). ,PeNin (910) reported th.t sha~low ploughing followed by one 

or .ore thorouab harrowings and then by deep w,inte:r plhughing reduced 
'6 t • ~ !~r' )-

• ~k aras- infestations by es~. 
F , 

'1.1.4.2. Control h?'herbicides 

" .. n 
ID 1"2. ,~x herbicides. all of wbioh are' tl"analocatea within , 

tIJe fIant. .re reo~nded for con~l of ~ck arass in e.tom· Canada 

ÎIl lH2 (AnonyItous ,1982). 'frichloroacètic acid, (-TCA) 1s a~ Boil or 
• J • • 

t'oUar appliod herbicide that i8 recolIDended ,as a pre-ollte,rgent or 
J 

-diTeCted spr~ for grass control in sugarbeets and red bects 
" 

fAnonyllOU8 1982),. Most effective control is obtained wi th autuJm 

applicatioi1 juat pr,ior td frost (Bylterud 't958). Dalapon (2,2-dichlor~ • 

propionic acid) is ~ foliar applied ~erbic~de that 1S re~~ended as 

• sprina or fail application foll~~d-by cultivation o~ plowing for 
• 1 _- " 

qaaok gras .. ' control in à -numbet" of crops (AnO:ftymous 19&2-). o . , 

\ 
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pronamide (3,5 dichloro (N-l, l-dimethyl-2-propynl) benzamide) 

is a selectIve herbicide for quack grass control ln forage legumes, 

blueberries, caneberries, sugarbeets, christmas trees and woody ornament-

al trees and shrubs (Anonymous 19791. Best contro l 1.S obtained Wl th 

faIl applIcatIon when soil temperatures are 10101 and sufficlent time 

15 allowed before ground freeze for penetratlon lnto the 5011 and when 

the herbicide 15 placed wlth the rhizomes (Carlson et al. 1975). 

AmI. trole (3-amino-::--ttiazole), espeClally when combined wi th 

ammonium thlocyanate,is effective for control of quack grass (Anonymous 

1982). It 15 recommended as a preplant applicatIon ln corn, soybeans, 

and beans, as a post harvest apphcation ln smaH grains. as a directed 

spray in asparagus and orchards and for per.ennial weed control in non­

crop areas. Mos t crops, if cofltacted by spray are senSl t l ve to the 

herbIcIde (Anonymous 1979). 

Atrazlne (2-chloro-4-ethylaullno-6-1sopropylaml.no-s-trlazine) is 

a wldely used selective herbicide for control of broadleaf and grassy 

weeds ln corn, sOl'ghum. rangeland, sugarcane, turfgrass seed and 

conifers. It is also used for non-selective control of vegetation i~ 

chemlcal fall~ and non-cropland (Anonymous 1979). It is applied as 

a preplant Incorporated. preemergent or postemergent spray. Most 

effecti ve control 15 obtalned wi th a split application. Atrazine May 

be used in comblnatlon with aminotriazole/ammoRlum thlocynate 

for more effectl ve control. 
cf) 

Glyphosate (N-( phosphonomethyl) glycine) is a broad spéctrum, 

non-selectIve, systemic herbicide that provides a high degree of 

control of quack grass wi thout residual effects on crops (Baird and 

Begaan 1972). It is recommended as a preplant, post harvest, or 

directed spray in many crops and ln industrial and non-crop land. 

The herblq1de is rapidly absorbed by foliage and is translocated 
1 

extensi vely to the rhi zomes and untreJ:lted shoots (Sprangle ~!l. 1975). 

Threé new postemergent herbicides for quack grass control are 

ln the final registration stages. BAS9052' or liethoxydim (proposed 

cOlllllon name) (2-11 ethoxyImino) butyl]-5-{2-ethylthio)-propyl]-3- . 

hydroxy-2-cyc1ohexene-l-one] is beilig' evaluated for selec:tive gras$ 

control :in broadleaf crops as is fluazifop-butyl (proposed coaton 

name) (But,yI 2-[4...( 5-trifluoromethyl-2-~yridYlOXY) phenoxy] p~ionate. 
~J -~ , 
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80th herbicides are highly active and have a wide margln of safety to 

~ a wide range of broadleaf crops (Anonymous 1981a; Anonymous 1981b). 

Dowco 453 [2-(4-(3-chloro-5-(trifluoromethyl)-2-pyridinyl)oxy)-phenox) 

prOpan~l( acid 15 a new post e~ergent herbiclde whlch is highly active, 

systemic herbIcide with selectivity for a number of broadleaf crops. 

This herbicide 15 also still undergoing further field evaluations 

( Sai th et al. 1982). 

1.1.4.3. Other methods of control 

Use of a' smother crop has been found to he effectIve in eradicatlng 

quack grass infestatIons. Those crops found to be most effective are 

buckwheat, hemp, rapes'eed, spring barley, peas or vetch with oats. 

sorghum and sunfloiofers (Kephart 1928). Dyke and Barnard ( 1976) found 

that growth of quack grass ln barley can be lessened by a factor of 

two or more by undersowing the barley wi th ryegrass or red clover at 

or soon after barley s~ing. The pra~tice of undersowing spFing cereala 

may serve as a _eans of slowing the spread of quack grass and provide 

a safeguard against ItS rapid spread after harvest if cultivation or 

sprayl.ng 15 delayed. Cussans (1973) stated ttaat even with a greatly 

reduced annual increaent of growth, i t would take several years for 

control to be achieved. If co~etition is re.oved, conditions are 

ideal for quack grass to exploit its environaent. 

IntenSIve flefoliation and grazing aay lead to control "of quack 

grass. Courtney (1980) found that a defoliation period of less than 

foUr week~ ... y gi ve control of this weed. Hakansson (1972) fOt.md t'bat 

at intervals of two weeks or longer, quack grass was likely to survive. 

Intensive defoliation is not in itself sufficient to control this weed 

and it is likely that c,ontrol will only occur when there is effective 

additional competition from SONn species. Kephart (1927) reported 

that sheep, bogs oind geese eUt be an ef'fective llleans of clearing out 

quack grass rhizo.es. other lletJ10ds of control consist of IlUlching. 

band diUing. raking and buming (Kephart 1928, Lods 1931. 1932). 

These _thods are use fuI in local ized areas but are not treated further 

here. 

, , 

, 1 

1 
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1.1.4.4. Integrated control 

Quack graes is a difficult ~eed ta control and complet~ control is 

seldoa obtained from a single method. Control is expensive (Scragg 

1980) and coaplete eradicationmaynever b~ obtained. Therefore, unless 

control .easures continue, there can be extensive recovery during the 

next year (Valgardson and Coms 1974). A combination of t'fo or IDOre 

control .ethods lI8Y he required to obtain adequate control (Jenkinson 

1977). Jenkinson (1977) reco..ènded that, in addition to a coe~ination . 
of a nUllber of control Jleasures, detailed records and a plan of aIl 

fields be kep1t to pinpoint where problems -May occur. He also 

reca..ended that weeds coming in from the borders of the fields be 

controlled. 

Mortiller et al. (1978) and Mc Mahon and Mortimer (1980) have uti 1 ized 
>;. , 

predictive models of the life history of quack grass to s~udy the ~ 

population~yn .. ics of quack gras8. It 18 the1r view that an under­

standing of the natural and .an-managed factors that regulate the size 

of a ",eeci population throughou~ its life cycle i8 necessary for long 

ter. success of an integrated control program. A totally integrated 

control program requires an understandi~g at the population level and, 

a180, an und~rstanding of c~/weed interactions (Mortimer 1983). An 

understanding of weed-crop interactions and interactions ",ithin a weed 

population asy provide an aIl enc~passing view of weed regulation and 

its practical applications. 

~ 

1.2. Role of plant pathogens in the population dynaaics of weeds 

The iapact of plant diseasee on cultivated cropa bas been weIl 

doc~nted. Data on di.e .. e develos-ent on ",ceda in natural and agro­

ecosyste.s are scarce. ex~ in relation to ~e raIe oi weeds as 

reaervoirs of patho~ns 8tt&cking econa.ic crops.· ot~~r info~tion 

has deal t aainly wi th incidentsl reports ot: the occur~nce of patholens 

on' weeds. The increasing intere$t. in biological control of weeds viti! 

plant pathogens has' resulted in an inèreasine effort to identify and 

study weed pathogens. 
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Most plant pathologists aB8~e that the iapact of disea8e in natural 

·ecosyste.s is les5 than in agroecosystem.. Plant species e~isting i~ 

a naturaI ecosystem would be expected ta be genetically diverse. 

Wilson (1969) maintains that Slnce weeds are so plentiful ~d adaptable, 

they possess a more elasÙc genetic base than other plants .. As a 

result of this genetic diversity, these plants are expected to be 

sufficientIy resistant to local pathogens and outbreaks are suppressed 

(Leppik 1974). Therefore, populations of wild plants exist in equil­

ibrium with pathogens and possess an effective protective mechanism 

which enables them to survive and reproduce. Howard and Morraii (1975) 

found that the progression of disease with tlme on native prairie 

grasses was aiways very slow and most lesions did not grow significant~y 

after t~ initial infection. This was probably due to the initiation 

of a host resistance response. There was a1so evidence of genetic 

diversity with respect to host response, as mlght be expected in a 

natural ecosystem. 

Underpopulation may also p~rtIy explain why epidemics do not 

devel~p in natural ecosystems (Morrall and Howard 1975). COIIIDUJlities' . 
of plants in undisturbed habitats are often'made up of unrelated 

species ~nd a pure stand is the excepti,on rather than the rule (Holm 

1969). In such a system, the pathogen is~ côntact ",-1 th a diversi'fied 

plant population and, as a result, the ch~ of a pathogen 'coming 

in contact with a susceptible host is greatly reduced ~n comparison 

to a genètically uniform crop .. T~refore. this would limit disease 

development in the community. 

_ MaJfy North American weeds are introducèd from their native range 

and are far more aggressive in their new habitat than in their inqigenous 

range. In mOst instances'. these weeds are introduc~ wi thout lIany of 

their natura1 enemies. These w~eds .ay, therefore, have a fe~r 

nUllber of pathogens attacking them or they may be weâkly parasitized 

by other pathogens (wilson 1950). This lS in oontra.t to indigenoÙ8 -\W~eds which have co-evoived with their pathogens and as such _y have .-',-adapted to tolerate the pre.ence of such pathogena. Introduced weeda, 

however, may not be as genetically diverse aà weeds in tbeir native 

habitat. This possible lack of lenetic diveraity and the abili~ ~f 
.' 

the weed to fona dense populations Mkes, 'introducèd weecb; siailar to 
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cultivated cropa inrtheir vulnerability to ephiph,ytotics (Ohr 1..,4,. 

AB auch, the.e weeds .ake .u~table taraet. for bioloaie.l c~tPOl .w.taon 
IjJ77 J. . 

An agroeeosyste. differs from • natUrally oceurrina, undi.turbed 

ai tuation in tbat i ta continued existence depends upon Mftipul.tion 

of enerlY O°ws directed by 11&1\. The blotie enviroa8ellt ia d .... tic.l1y 

reduced in diveraity and a few selected en~ray paths are .axiaized to . . 
produce the are.test output froa a Binale speeies of plant (Doutt and 

SIIith 1989). Pewer p~hogens aay attaek weeds in such a .yata_ 

Diseue develop.ent .. 1 bê delayed in a croppiftl s)'Ste.. The crap 

_y al ter woed growth to affect dise .. e develOlJ'lOnt or the crop .. y 

et"t"ectively screen the ~-eed froll pathoaen inocuh •• 

,.'The illpact of plant dise.se, on weeds i. still l.rgely unknown. 

,Harper (1989) queationed whether or not epiphytoties were los. trequent 

in natural h.bitats or if they have be~ docu.ented only in agriculture .. . 
and forestry~ It ia not yet known what patholon eœplex •• .attack plpta 

in undi.turbed habitats. or what conditions are re.ponaible for di.e ••• 

developent and the develCJlMMmt of inherited re.iatance (Leppik 1110)_ 

In .ddition, the rob in plant population repl.tion tbat these pathOJeft8 

_y pl.y ia unknOtm. They do occur in naturai habitats, .ithouah the!r 

duration ia shortened and the are •• ffected is rel.tively _11 

(Harper 1969). The pathoaen asy also he ineCfeetive beeause lit is 
" ~ \ 

tao weak, sedentary or '))90rly di ... inated, .it lIay overwinter poorly. 

be reatrict~ by cUute, be suppre •• ed by its own natural eneIlies, or 

require higber bost den.ities for buildup to lethal lovel. (T..,le'tOn 
~ 

and s.ith 1977). If a c~ae Gecurs .to favor the patbol~. an epi-(. 

phytotic .. y occur. 

There are' few eu.plel to illutrate the illpact. of di ...... on 
( -

..eecü. The.,.t drMatic 8UIIIplea iftVOlve biolOJical control of weeda. 
• • 

These "'les are visual ..... ..-ent. of, the illp&Cta of di...... on q , 

weed ~l.tiOlla and not ~ pnetica or bioene .... tics of weed popul-

atiOll. (Ohr 1974). Colletotricmu. xantMi _l.t. caus ••• aeedHng 
• 

- bliabt or st_ antllracno8e on x..n~i_ !pinoa_ L. (Spiny cooklebur). 

Inf'ectiou of up t~ aœr. in d.,..e stands and 2œ in' _pane stand. ...~ 

been .~ted (IIuUar 1951). .1....,. UN9) ahowed that infection of 

.. Re. cri". L. (wrled dock) by the rost U!'O!YCea ".icis (Sc"'-.) 

, .. 

_. 

! 

J 
~ 

;1 
~ 
1 
1 
,1 

~ 
:} 1 

1 
j , 
, 

~ .. 1 ~ 



, 
""'_ •• ___ ._ .. _____________ """" ______ ~ .. _ ~_ .... ~_ .. ~ _______ ,_~--_-...;".,..,.'-eti-"lII-.... "" ... J"""-,Il"l,, .. --""""''!!I~'*~.Il'!I.flli''''_I\IIl .. !!m3i 

r ' 

LI ' 

.. 
\ ' 

. - ~ 
~int •• ipificantly Nduced seec.t _iaht. seed n-"N, root wight 

1 .. 

f 

and tltll'Vived at the l'OOt stoek until the followina spring. Puccinia 

punctiforais (str.) Rohl i~ a rust tbat attaek. Cirsi~ arvenae (L.) 

Scop. (Canada thistle). Watson and Keough (1981) reported, that the 

effect of thia disease. can he very dr_tic in reduclng vigour and 

cau.ina the ultiaate d.ath of ita hoat. It w •• propoaed that~he 

cOlllPlex of natural en_ie. present in eastern Canada ia providing 

effec~ive natural éontrol in sa.e habitats and a. a result the speoiea 

i. not a aerious weed. 
, . , , 

'The epiphytotic of Puccinia chondrillina Bub. and Syd. on Chon-. -
drilla junee. L. (S~eletonweed) in,Australia provides an example of 

a un-induced epiphytotic·' created as a resul t of an intentional inti-o­

duction of a pathogen. The ruat had spread over the .jor part of the 

akeleton weed-infeated area within a year after its introduction 

(CUIlen !!!!. 1913). !. chondrillina appears to have a 8ub.~tial 

~act on the growth and reproduction of ita host in the field, and 

haa appa.rently lee! to a reductiém in ,the density of the narrow-leaved 

fON of the weed (Burelen et al. 1181 ) • --
1 The use of col1e~otric~ gleoaegrioideB (penz.J sace. f.ap. 

.e~Jv!!OIIene a. a aycoherbicide for the oontrol of AOBc!!YnOliene 

virainica (L.) ~.S.P. (northern jointvetch) in ri ce provide. another , 
e~le of a lian-induced ëpiphytotie. Under natural conditions. this 

1 

pathopn attacked late in the a •• son and causect .li ttle duage. JIOW.o 

ever. when apnayed onto the weed at an e&l"ly growth atage, 99% o-f the 
, , 

planta had been killee! within .. , etay. (Daniel!!!!. 1973). 

Little ia knoMn _bout bow tbeae pathoaens function in an ecosyat .. , 

how they a_f-fect a veed "a di.tribution in i ta naturai coaauni ty or how 

~Y affect the- evo~tionary developaentl:: of thè plant (Ohr 1974). A 

.are c~lete underatandin, of weed-pathogen re~~!ion8hipst particularly~ 

f~~ ~ epideaidloaical point of vin, would provide useful infof'll8ti~ 
for the developaent of a more integrated and ecoloaical approach ta 

oGII'trol of the.e and other weed •• ~ -----, 

1.3. Objectives 

1.. 

~~jeetivel'l of this atudy were to identify and recôrd patho .. na 

that occur on !&!:OEWn re:pens {L.) lW:aov. (~k grau, 'ohiendent), 

• 
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to deteNine the e(tact of thea.l'atho.efta on quack pa •• ad ... ociatH 

erop' speeiea, and ~o deter.ine the boa~ ranle.of SOIe of th •• e patboaena. 

Realization of .theee ~bJective. abould provide inforaation on the exiat-
. "'" ence of auppresaive or règulatory effects of the.e patbogens on quack , 

gr ••• and, a180. their potentiel for uae in a bioloaical control proaraa. 

'Other objectives' of th!. atudy we~e to cleteraine the level of !.n­

festation of quack gra •• in Prince Edward 1.1and and to· cletenline if , 

thi. gr ... ..y aerve a8,a reaervoir for patholen& attackina cere.1 cropa 

in tbat province. 

. 
• C . 

.1 

. . . 
'$' 

. . 



../ 
err 

) ... 

f) 

____ ... ___ . _____________ ...... ~._I'JIII.'M#l..,I:I{". 7,1 ... 

. ' 

le 
Il. 1iaD SUlIVIYS MID . DlSUR SU,,*'. 

2.1. Introduction r 
2.1.1. Weed .urveya 

The purpoae of .• weed .1I1"Ye)" ia ,ta cletend.ae the population d_ity . 

... di.tribution of an iDdiviclual WIMd .pec!e. or a· .ixture of .... , . , 

in • crop,or apecific area,at a ,iven ti.e witbout ref.~e to ...... 

or Iota.. Weed surveya aN an ••• enti.l cOllpOftent of weed _NIIe •• nt 

pI"OII"aa (Th... 1971). 

8J"OIWI'I (lIS .. ) ai vea four ~in par_eter~ by which veed distribution 

-.v -~ .. a.ured in a ...ct .urvey: (.) frequency of ocourrence. '" 

(b) m.ber of individual, pel" unit area (density), (c) coyer, and 
, 

(d) weipt. 

prequency of occurrence is defined as the preaence or abaènoe of 

•• peeie. within a • .-p1ine unit without reference to the nuaber of 
, ' n 
individuals .that .. ay be present (KHnpan 1971). The _.plin, unit 

(~rat) ~st often used is square, rectanlular or circulaI" in "shape which 
aay var-y in size depending upon the desired aceuraey. Frequeney 

deterainations are subject to error from three .. jor sources: 

(1) quadrat size~ (2) individual pl.~t size and. (3) .Patial di.tri .. 

bution of individuals'(Shiewell 1971). 

The nUllher of indi viduals pel" unit' area or densi ty uy he detel"llined 

b.J vi.ual cati_tion or by actuel QOUQt. of individÙall in a s.ries of 

randOidy placod quadrata. visuel .sti_tes _ay he of 10w accuracy and 

-.abject to bies. but are rapid •• ~l. and .ll~data fro. a la,... 

~r ~f plots to be obtained at a lciw cost (K 'npan 1971). Actual 

~ts .. y he tilie-cons .. ing but are extreae1y a urate, a11o.in& 

direct co.pariaona of quadrats in different are .. (Shi-.eU 1171). 

\ . 
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..... ~Nd 01" Cover ia the aNa occupiecl by ttae -wrlical p'ro-
\ 

jection of the ·aboft al"OUftd plant p.J'ta onto the gl'OUftd .urfaoe 

(&liftlllllJ1 1971). COYer _y be detel'lÛ.ned by vi.ual e"ti_tes or by 

the· line'intel"Cept _thod (Canfield 1941), point-qqadrat (Le<vy and MaéJden 
~ '~,- .' 

1133). stepe-point sapHn. (Evans and Love 19S7), or leaf area i~x 

(Williiii=r954, seatake et al. 1971). --
The .bove ~d bi ..... or yield i. the boat .ingle lleasure of 

the ecolo.ical et"'cta of herbaoeous specie. in tut i t cOlibinea plant 

..... ity Md plant jize (JUinpan 1971). Thi. p&Neeter is uaually 

recorded as dry wei,ht (S. ~r ka-) per unit area (.2 ~r ha.) The clis­

'.';"tqea of this harvest _tbod are that it i. de.tructive .and it 

ia tille-cona\lling • . 
The earliest wead l'urYeys in Canada vere conclucted by Mr. H. Groh 

of the C~ Depart.ent of Agrioulture who trayelled extensivel1' 

throuahout canada by train, listing ail species of weeda he could see. 

Four thousand SIX hundrèd and sixty-six surve1' lista were aaaeabled for 

aIl canada between the 1'ears 1922 and 1947. Frequency of occurrenoe 

data was reeorded for 1200 apecies aeross Canada in mimeographed 
, 

Canada Weed Survey Reports (Alex 1979). Slnee that tl.e t no countr,y-

vide weed surveys have heen condueted,. al though. recent surve1'a on a 

relional and/or provincial basis have been conducted (Alex 1964, 

De8chines and~Do1'on 1982, FrIesen and Shebeski 1960, Ivany 1980 and 

Thoaas 1976, 1978a, 1978b, 1979). 

Weed surveys have, in the past t had a low priori ty a8J0ng re­

s.archers in aany areas. However, they are an essential aspect of , 

~d researoh in ttult they 1) provide'C.iJata for identif'ying problea 

species, 2) 'can be u~ed to identify long-tenD trends of weed popula­

tions and 3) provide an early Ind~cation of the appearance of potential 

probl .. weeds in an area wbere they were previously no1:' reported. 

2.1.2. Quack arasa distribution in canada ob • 

Ho extenai ve IS,urveys of quack arasa have been reportecl in Canada 

other than clata recorded in lION general veed lIUJ'IVeyB. ~ and 

Mulli.lan (1970) reported tbat" quack grass wu e~ in aaricultural 

areas of a11 pronnces. T"'*'a (1976) reported t'bat quack grass ranked 

35 1n frequenC'y of' occurrence on the liat of species recorded in a 

} . 
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Proviftce-wide "l'Vey (lf saakatchewan. It oocurred in ".8%- of the 

fields in 1918 and. 5.7% of fields surveyed in 1919 in Saskatchewan 

(Tho.as 1978a, 1979). In Manitoba, quack grass ranked 17 in i~rtance 

wi th a frequency of 12.5% (ThOilas "1978b). 

Quack arass is co.on in IIOst are as of Ontsrio. However, no . -
regional .urvey data are available. Alex (1964) found quack grass 

to he widespread in -tomato and aweet corn fields in counties along 

the north shore of Lake Ontario and the north west shore of Lake Erie. 

In QUebec, quack gras. ls the .ost illlportant weed in cereal crops, 

fiNt year pastures and ... 11 frui t crops (Deschenes and Doyon 1982). 

In 1980, quack grau occ!1rred in ~-99% of the Qat fields surveyed 

and 90-1001 of the barley fields 8urveyed (DeBchlnes and Doyon 1982). 
, 

Rioux (1981) r~ported that when quack gras. occurred it infested ~re 
j 

- tban 3~ of the area in oat Ilnd corn fields in Kamouraska County. 

Quebec. 

Quack<gras. iB wide.pread throu8hout the Atlantic Provinces bQt, 

vi th the exception of Pl'ince Edwatrd Island. no exte~.ive survey data 

are avail.ble. Ivany (1"0) found that quack gr ... vas the II08t 

1. c~ ar.as weed in 'cereal crops in Prince Edward bland., The weed 

occurred in 8St.l~ of the fields, surveyed and ranked tenth on the liat 

ot .oat ca..on weeds enco~tered. 

oP 

2.1. 3. EVJlluation, of disease "inc~cienêe &J;ld intensi ty 

Dia.ue aeasureaent i. conducted to obtain quantitative'data on 

the occurrence and develo~nt of diseaees and is a vital require.ent 

to ".eas the relative importance of different diseases (James,l9?1.). 

Diaeaae'incidence i8 the most popular paremeter measure~ (Horsfall . 

and Cowling 1978). Incidence i8 defined as the nuaber of plant unite 

infected. expressed as a percentage of the total number of unita 

aa.es.ed~ Disease intensity or aeverity may give more inforaation on 

the illpact of vaHous diseases ~ so m.y be a mor~ meaningful para­

.. terlto measure. Disease Intensity 1s defined as the area or vo}u.e 

of plant tissue that is diseased (James 1974). It aay be aeaaured by 
C 

counting 1ndividual lesions. but this is tiM-conauaine and often net 

considered worth the' effort (Hol"araU and Cowling' 15.78). A viaual 

.etbod bas mucb aore practical applications • 

... 
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the deare. of accUNcy deaired in diaea ••••••••• nt will va!"y 

accordin& to the objective. of the reaeareh prog..... Therefore the 

diaeaae ••• e •• .ent aethod utilized will not be the .a.e i~ aIl sit­

uations (Jeaes 1911a) and will,depend upon the type of da~a desired. 
~ 

the .a.pl~ size, and the particular disease being asseased. 

19-

, J .... (1974} stated that a percentage seale should be adopted as 

a atandard becaus. the. upper and lower limita of Buch a scale are .. , . 
alwq.' defined, the scale fa flexible and can be divided and s~b­

divid!td accordin, to specifie needs, '.it ia universally known and can . 
be Wied to record both irtcidences and disease aeverity. Standard 

diagr .. s based upon ~ pe~entaae scale (Cobb 1892; Jam~s 1971a, 197tb; 

Nelcbera and Parker 1922) are ,widèly used for disea.e asaess .. nt. 

Diaeues on cereala Ilre a.se .. ed aceording to the percentage area 

af'f.éted by di •• ue on individua·l le.ves, sheatha or .pikes. Roo~ 
'and aubcrown intemodes .. y'be •• eea.ecl accordina,to a percentaae açale. 

Sep .... ~e· ••• é.UIeJlta are llade if there ilt lIOre than one di ...... pre.ent. 

Honf.Il and Barratt (1145) devi.e.:. a di .... e .a.e • ..,ent .câle.. ' 

bas.. upon a 101 .cale .inee the grad.. detected by the huaan eye are 

approXi_tely equal divi.ionl on a 101 acale and follow the Weber­

'~I' i.Mr wh,lob atete. that viaual 'aCui ty ie prOportionll~ to the 

lopritM of the inteaaity of the .ti ... lu8. Horsfall and a.rratt· 

UNS) _lao noted that the eye actually l'elida diae_ed tis.ue below 

ICa and hu-lthy ti .... ÙOYe 5<*. Theréfore, theY eatabliahed their . -

..... ina aysu. wi th a aidpoint of sca. Gr .... above or below thi. 

poillt WON -increued or clecreand by a ~atio of two (Honfall .nd 

ec.liq ~1'7'). JIII!IH (1.,4) .......... ted that thi. _thod be __ 

iD c.Juactioa .fi th standard aI'ea. di ..... and thia ...... tion \haa. bea 

wifle17 acceptecl. • ~ 

........ 1' di ........ eueenta are 'recol"ded. ,the arowtJa s ... of 

.. crop ahould abo De noted aceordina to a pubU.bed arowth .taae 
1Ie7. ~ lley for cereals bas betm puhliahed by Lara- U.54) ,and ZàdoIra 

et al. (1974). In addition to arowth $tage. the' plant organ ae ••• a • ...,., ...... 
Md the _thod of • ...,ling 8hould he recorded (J ... s 19'71a). 

S.-ple size is detcr-ined by 

present and" the accuracy de.ired. 

...... largt!r than 0.004 ha. up to 

" 
the variability of the dise .. e 

1 t bas be-en suueated tbat for 

50 priJary tillers abould he Hlec'ted 

.. 
" 

) 
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at MmdOlD al~ng a p~th of predeiel"llined shape (Jalles 1971a). Lin!!.!! • 

. (1979) oospared sampling methods and found that an.X-shaped or W-shapéd 
'-

pàth covering the entipe fieldftwas most aceurate, particularly 'if 
, ' 

diaease distribution was clU$tered • 

• 
2.1.4. Diseases commonly occurring on cereals in the Maritime Provinces 

Cereal crops, account for approximately 21.5% of field crop prod-

uction i~ the Maritime provinces '(Statistics Canada 1971). The 'cereal 

erops grown, barley, wheat, oats md rYe, are susceptible to a number 

ot dise.8e~ whieh periodically become epidemic, causing sever~ yield 

decHases (JoMston 1969)., The variation ~in disease levels from year 

to year aBy be related to factors such as the seed source and seed 

treat.ent (Nass et al. 1974, Sterling et al. 1977), seeding date -- ,-- -

(Sterling et al. 1977), c~p' .anal~nt·practicea(Clough arld sanderson 1979), -- ", 
and _other variables (Cloua7 and Jobnaton 1978a; Couture and Sutton 1971$): 

Q 

Resistance to specifie diseases iB alao present in SOIIe cultivars and 

aày pl'Oduëe variation. in diaeaae intinsi ty and distribution (Johnston ", 

IH9). 

( .. 
2.1. ... 1. 8arley 

.. 
'the ... t ride"""" di .... e occUlTina on barley in the ,Maritiu . ~ , 

provinces bu tte.n ~ roôt rot, incited by CoclùiobolUll •• tivua. 

_U~ C Xvib.) Drec ..... ex ~tur. and various '"uri_ apecies. TIlis .i..... i. uaually preaent in aIl rields to var,yiul degrees qf 

l .. ..,l"ity (Cloaah and J'''ton 1.., .. ). 

The IINt .ipificat 1 • ., di ...... on barley are net bloteb • 

.,.... Illy P.rJ'!!!C5p!!or! .!!!:!! (Bied .. )' Drtic_l. and apotblotch. cauaed 

.. ~ ... tiwa.. ...., ... , 1_' .ealet, causee! by ~hoapo_.:.-_1"1_·"_ aecalia 

(GIId.) Dlwia, appeara to be Ïl)Cre .. ina in sev.ri ty in the Maritiate 

JII"OVinoea. 1'tJe dis.ase is orteil faYOJ"ed, by cool lfet weatber in JUfte 

, 
lal"ley yellow dwarf viz:us infections aay be severe fro. year to 

,.ar but .ev~ 10 •• es .~ uaually restricted to a particular arower 
... i~~is' believéd that cul ~l practi~, iapecially late aeeclinl .-ad 

"ft.ii 

.' ( 

• 
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lack of insecticide ap'plications ~ he the caUse of the excessive 
yiel~-')Q8S",{Johnston 1969). "-

Othe~diseaBes which are found but do,not ~ear to cause damage 

are: speciled leaf blotch (incited by Septoria passerinii Sace.), 
b 

leaf strtpe {incited by rrrenophora gramineum (Died.l Ito. ~ Kurib.), 

leaf rust Cincited by Puccinia hordei otth.), stem rust (incited by 

Puccinia sr8lli~is Pers.), looRe Rmut (inci\ed' by Ustilago nuga (Jens.) 

~08tr.), covered smut (incited by Ustilyo hordei (Pers.) Lagerh.), 

and ergot (incited by Claviceps purpurea (Fr.) Tu!.) (Johnston 1969). 

Als~ included in this Hat are powdery mildew Unei ted by Erydphe 

&r:8IIinis DC ex Merat. f .sp. bordei Marchall) (Clough and JOhn,ton 

.1918a) and sc;lenor::homa leafspot (inci ted by Selenopholl8 donacis, var 
'0 

stomaticOla ' Bauml.) (Sprague, A:G. Johnson) (s&mpson and Clough 1979). 

A ~iological, non-parasitic brown spot has also been reported on 

barley, but nei ther the cause Ilpr", the effect of these SymptOllS bas been ... 
detef'llined (Clough and Johnston 1978.). 

2.1.4.2. Wheat 

Powdery aildew of .... at ll incited by Emiphe Fainis De ex 

Merat. 'F. sp. tritici "rchall, ta OIle'of the Ujar dise_ea ocicurring 
\ ' 

on bath spring- and f.ll.-lÎeeded whea.t in the llari ti-.e ,provinces. 

Yield lasses ,"!'-Y t severe oti .pring wh •• t only in arellt. of winter 

.beat production or where bigh.leve1s of nitro.en fertilizer were 

_ed (Cloulh and Johnaton 197a., b; Johnston 1974). 

- Lcta1' and al.... blotch ,inei ted by Septoria nodo,.. Herk. 

bas Men reported ta cccur .t lIOderate to severe levela on spriJ:l' and 

winter .... t. The dia •• a. ia favore~ by freqgent rains in aid-s.-er 
" Mhich,provide ideal conditions for apl.sh dispersal of conidia. It 

, , 

~ &1110 be severe in fields wbere .... t had been l"OMn previoualy 

(Clwab ad Jomston 191a.) •. 

Root rota are consideree! to be ..ooa tJte IIOat illpor:tant diseasea 

occurriDa 'on .... t (Joimston 1"1). Ca_on root rot. incited by 

C. sativus and F...-ri_ ~éi_, iJJ thè _st widea~1Id of the root - , 
reta. or .... all, incitecl by ge','pnsses veinia, (Sace.) Arx and 

,- , 
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Oliver var tritici Wa~ker, is of increasing conoern, particularly wher~ 

growers are producing wheat each year. 

Various Fus':ium species have been rep.o~ted to caus~ some culm rot, , . 
• oder4te to severe head blight and, in sorne 1nstanees n~de breakage . . 
The disease appears -to be of increasing impo~tance in"recent years 

(Clough and Johnston 1979b). Sooty moulds often occur on blighted 

heada (Clough and Johnst~n 1978b). 

A number of other diseases o~eur but are of lesser importance. , 

Loose smut, inèited by Ustilago tritici (Pers.) Rostr., is eommon in 

&DOst fields of "~l" wheat. AlI other whe,t vadeties grown in the 

Maritime provinces are resistant to this pathogen (Jonnston 1969). 
" +eaf rust, inci ted by Puccinia recondi ta Rob:eXl' Desm. and stem Mlst, 

incited by P. graminis Pers. f. :p. tritici 'Eriks. &: Henn., usually 
- < 

do not oeeur unti1 late in the season after flowering is eompleted and 
, . 

it ia no~,)mOwn how serious thesediseases are under these conditions 

(Joftnston 1969). Er~ot (inci~ed by f~ pUrPurea ) and bar1ey~warf 

virus may also oceur on wheat but are usually at very low 1evels. 

2.1.4.3. Oats 

Tbe most prevalent disease of oats i8 leaf b10tch incited by 

Septoria avenae Fran~ f. sp. ayenae. This disease appears to be 1ess affected by 1 
weatheropatterns than~ther cerea1 1eaf,diseases. Overa11 yield 108s 

~ttributed to 1eaf blptch may be substantial tC10ugh and Jobnston 
( 

1978a) •. Drechslera 8venacea (Curt. ex Cke.) Shoem. ls a cOlDf!1on pathogen . 

isolsted from oat see~ (Clough and JOhhsto~ l~~b) and oceurs, in 

IIOst instances, concurrently wi th s eptoria leaf blotch. The overall" 
, , 

yield reduction b,y ~his disease lS unknown and on oat leaves may 

account for an unknQWD but probably considerable proportion of 

syapt~s' claasified locally as.. "~eptoria" (Clough and Johnston 1978b). 

Red leaf, caused b.y·~e barley yellow dwarf vïrus~ may cause 
\ - ~ ~,,-

severe losses but this is dependent on .the presence and time of! occurr-

ence of the .phid vectors. T~ disease tends to be ~re severe in fields .which 

_ere aeeded 1ate CClough and Johnston 1978a). 

Crown rllst. incited by PUcoipia coronata Cds, usually ~ccurs on 
< , 

oats late in the sesson, espeeially, on late-seeded.oats. The ~ffect 

of this' dis.ease i8 not kno~i • .. 

.1 "'\ 1) 

-,.. - ~ ,.. ~, 
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2 . 1 _ 4. 4 . Rye 

Rye lS not extenslvely grown ln the Marltlme PrOVlnces and diseases 

are generally not a problern on this crop (Clough and Johnston 1978a). 

Ergot. Inc1, ted by ClaVlceps puœurea and léaf spotbng 1,nC1 ted by 
1 

Cochllobolus satlvus. are the mos t commonly occurring dlseases 

(Johns ton 19(9). Other diseases that have been reported are scab 

(head bllght), ine 1 ted by Fusarl um spee les (J ohns ton 1 969) and sooty 

moulds. caused by <;ladosporlum and Al ternar1a specles (Clough and 

Johnston 1978a). 

2.1.5. Prevlous reports of pathogens on quack grass 

Many of the pathogens occurring on quack grass have not been fully 

Investlgated beeause of their assoe latl0n w!th a weed specles. The 

maJorlty of reports. therefore, have been incidental reports or re­

ported as part of a mycologieal survey. However, in some Instances, 

those diseases whieh also attack economle crops have been studied in 

greater detall as to host range and the role of quack grass as a 

source of l noculum for these pa thogens. 

One hundred forty-three pathogens have been reported to occur on quack grass 

worldwlde and are recorded ln Tables 1, 2 and 3. Table 1 records only 

those pathogens reported on quack grass ,. in the Mari tiare Provinces, Table 2 

records a11 pathogens reported on quack grass ln Canada excluding those 

11sted in Table 1 and Table 3 records aIl those pathogens reported on 

quaek grass outside of Canada. 

Thlrty-eight pathogens have been reported on quaek grass in Canada 

and. of those, only nine have been reported ta oceur on quack grass in 

the Maritl.e Provinces. It should be noted that. of those patholens 

reported ln the MaritiMs. aU but two, L. anis~res and P. trichoat ... , _ f) _ 

have been reported in other areu of Canada. JIost pathopma of quack 

grass reported ln canada bave alao been recorded in other are.. of the 
'~ 

world. \ 

The 1011 nflilbers of pat:bol_ reported for tbe .... i 'ti_ Provinc~ ~ 
pr.illArily due to the lack 0", info .... ~ion avail_le. ratber tMn an actual\ 

low n~r of di fferent pathogen's present. 10 extensive sUJ"V'e3"S have 



( TABLE 1: Fungi prevlously reported on quack grass ln 
the Marl hme PrOVInces 

Pathogen Dlsease 

ClaVlceps purpurea (Fr.) Tui. Ergot 

Erys'Iphe graul1nu DC ex Ment. Powdery mi Ide'" 

Leptosphaeria anlsomeres Wehm. Leaf spot 

.!:. herpotrichoides de Not. Leaf spot 

Phyllachora gram~nls 'Pers. ex Fr.) Fckl. Tar spot 

PuCCInIa coronata Cda. Crown rust 

PuCCInia CJ'!!IIlnis Pers. Stem rust 

PuCCInIa recondi ta Robex DeSIl. Leaf rust 

Pyrenophora trichostoma 'Fr.) Fckl. Leaf spot 

("ehmeyer 1 950) 

24 
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TABLE 2: Fungl prevlously reported on quack grasb ln 
Canada excluding the MarItlme ProvInces 

Pathogen 

Agropyron mosale virus 

Barley yellow dwarf VIruS 

CochlI0bolus sativu8 (Ito' 
.. unb) Drechs. 

E~siphe graminis f. sp. 
agroprri Marchal 

Fusarium poae (Pk.) 
c. E. LeWIS 

~deumannomyce~ gramln1s 
(Sacc.) Arx E;. Ohver 

Lagena radicola Vanterpool E;. 

Ledingham 

Lighiera pilorum Fran. E;. 

GaiUat 

Low tempe rature basidiomycete 

Passalora gramlnis (Fckl.) 
Hohn 

Physode J"'IIIa grHllni s 
( Busgen) de wi Id 

Polymyxa graDUnJ.S Ledingham 

Puccinia coronata f. sp. 
secaJis Pet. 

P. montanenslS Ellis. 

P. striiformis West. 

~n2Phora tritici-repent18 
Dl~. 

~hlU. arrhena.anes Drechsl. 

f. gr .. inlcola Subram. 

Raaularia p~slila Unger 

Rbiz~ium &~inis Schenk. 

D1SeaSf' 

!tosale 

red leaf 

Root rot, 
spot blotch 

powdery mildew 

511 vertop 

take-all 

roc t necros 1 S 

virus 
transmusion 

snow mold 

brownstrlpet 

Physoderma 
disease 

VIrus 
transmIssion 

crown NSt 

brown leaf 
Nat 

stripe Nst 

leaf spot 

browning TOot 
rot 

browning TOot 
rot 

leaf spot 

virus 
transaission 

Referenct' 

SlykhulS & Baylis 
1957 

Conners 1967 

Padwlck E;. Henry 
1933 

Cherew1 c k 1944 

Berkenkamp & 

Meeres 1975 

Russell 1930 

Vanterpool E; 

Led1ngham 1930 

Barr 1979 

Cormack 1948 

Conr.ers 1967 

Childers 1948 

Barr 1979 

Arthur 1934 

Cualins t Green 
1966 

Sanford and 
Broadfoot 1933 

Conners 1987 

Conn~rs 1987 

Conners 1987 

Sprague 1955 

Barr 1973 

" 



Pathogen 

RhynchosporlUD1 secal is 
(OUd.) Davis 

Selenophoaa donacis (Pass) 
Sprague, 

Septoria asropyrl Ell. & Ev. 

~. ~ Ell. &: Ev. 

Urocystis asropl!i 
( PrueS8.) Schr~t 

Ustilago agrestis Syd. 

U. hypodytes 1 Schlecht.) Fr. 

U. macrospora Desm. 

Xanthomonas translucens (Jones, 
J ohna " Reddy (Daw8on) f. sp. 
cerealis Baborg 

\ 

Disea,se 

scald 

halo spot 

leaf spot 

leaf spot 

flag smut 

stem smut 

stem smut 

strlpe smut 

bacterial 
blight 

( 

-

Hèference 

Connf>rs 1"967 

Conners 1967 

Connera 1967 

Connera 1967 

Connrrs 1967 

Conners 1967 

Beek 1934 

Conners 1967 

Connera 1967 

• 
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TABLE J: Pathoaens reported qn quack gra.. exluding tho.~ 
reported in canada 

Patholen 

Aitemaria tenuis auct senso. 
W'ltahire 
Apiocarpell. aaropyrii Spraaue 

A. graminicola (sacc.) Ma.s. 

A. sorah! Sace. 

A. utahen$is Sprague 

Cephalosporium graaineum 
Nisikada €. Ikata 

Cladoc~trium caespitia Griff t 
Nantil. 

CladosporlUII sraainua Pé~ ex. Ut. 

Colletotrichum'araainicola 
( C,es.) Wi bon 

Coniosporium rhizophilua 
( Preu •• ) Llcc. 

Coniothyriua .p. 
/ 

Curyularia ,enicillata (Trace. &: 
Earle) Boed. . j 

Cyathicula furva Gradden 

Di4y!ell. agroatidi. Bearn C 
tloue 

Diecoccu. a.D'rua Corda 

DoW.. al........ B &: C. 

DtJ.splera balodea (Drec"') 
sua;,.- &: J'Ain 

Epichloe typhina. (Pers. ex Fr.) 
Tut. 
Fuaari!!! ~natœa Ell. &: Ev. 

f.- &Venaco. (Fr.) sacco 

f.. culeoœ (W.G. ~ ~ Sace. 

", 

Locali ty 

U.S.A. 

Wisconsin 

U.S.A. 

U.S.A. 

l'.S.A. r 

U.S.A., 
Europe 

Europe 

Iowa. t:. S.S.R. 

Reference 
/ 

Anonyaous 1geO 

Green 1950 

AnonYliou. 1910 

Sprague 1950 

Sprague 1950 

Bruehl 1957. 
Moore & Thurston 
1970 

s..pson t Western 
1"'1 

Anon)'llOUs 1910. 
Dorokhova 1970 

t: • S. A.. Europe Bruehl, and 
Dickson 1950 

u. S. A. , 5eyaour 1929 

V.S.S.R. Dorokhova 1970 

N. &: S. DUota AnonyllOUs 1 HO 

uni ted KinadOli. Graddon 1971 

... York Anonyaoua 1 H() 

U.S.S.R. DoroWaova 1970 

U.S.A. s.,..ur t8Z. 

U.S.A. Sp ..... 1150 

'" 
Europe IIoore 1"'8 

. U.S.A. Sp ..... 1150 

U.S.A. Bbt1er C JODH 
1.Hl 

u.S ••• ..tl.". .. JQMS 
t"l .. 

.. 



"1iI!!!I1Si1{ J" N: ...... 4U4 ~. lb 

c· 
Pathoaen 

~. eguiaeti (Cda.) Sace. 

F. nivale '(F~.) Cea. 

F. exY*porum Sehlecht. ex Fr. 

F. acirpi L .. botte & Fautr. 
var acualnatum (Eli. & Ev.) •• R. 

Gibberella .!!! (Schw.) Petch. 

Gloeoaporium bolleyi Sprague 

Belicobaaidium purpureum Pat. 

He~inthoaporium gigant~ 
Heatd 'Wolfe 

"enderaonia culaicola Sace. 

"enderaonia rastrupii Lind. 

Leptoaphaeria eUBt~ide8 sace. 

1. luetoa."iea.l. 

1. aichotii (We.tend) Sace. 

,!.. .icra.cogiea Kant. 

,!.. nociol'Ull Muller 

.1- •. pontifol"llÏ8 (ruckel.) 
Sacco 

o .... , ar_i. (Lib.) S. 

llre"Ua tritici P.A. Youna 

lyso .... "11. tulaanei 
(Jecz.' Lindau 

l!iH9'19" oruae (Herk , Sr.) 
Petch 

Oi4!,. aonilioidea L.K. 

. O!!ppra.!!!!!! Dol'. 

oj!ûobolua hel'pOtrie_ (Fr.) 
Sacco . 

Locality 

U.S.A. 

U.S.A. 

U.S.A. 

U.S.A. 

U.S.A. 

U.S.A. 

Europe 

U.S.A. 

U.S.A. 

U.S.A. 

Ena 1 and 

Enlland 

EnllJ 
U.S.A •• EUJ'QPe 

U.S.A. 

U .. 5.".-

U.S.". 

U.S.:S ••• 

U.S.A., ......,. . 

U.S.A .. 

U.S.A. 1 

" 

2è 
Ref'et-ene'e 

Anonyaous 1980 

Sprague 1950 YJI . 
Sprague 1950 

Anonpous 1960 

Sey.our 1929 

SpraJUe 1948 

,Baudyl 1929 

Drechs1er 1923b 

Sprague' 1950 

Sprague 1950 

webster and 
Bud.9'l 1957 

webater and ~ 

lludaon 1957 

wehater 1155 

Web.ter 1955 

SpftIUC 1 ISO. 
Becker 1'57 

..... ter and 
BudaOl'l 1857 

Vilorov 1"1 

Yoaq It2~ 

CaaaeN 1 .. 7 

.' Id ... ), 
"'1110 se,...,· ld. 

i 

"""DIft IWO 

--"-1"'; ....... , ..... ..., 
......, ••• ,1.., 

__ ,....1 .. 

, , 
l 

1 
! , 
{ 

1 

1 
1 
.f , 



"'l'1li_ ... , ____ ... ~,.-.------,---..,.~~--.~<.- _"'_."' •• ~ 4S 

~I • 

1 

1 

Pathoaen 

~eDtoria fe.tucae var. 
âftdiôioÏoni. Spl'que 

Phleo.egra aruinea.,.. 
Sprat-·' .. ra. 
~ terreatria Hansen 

P!!CJ!!tolJ!!!"! din .... poriU8 
iiibiie .. 
Pb.pode.... ,erhardti Scbroeter 

P. ~i8 Miy.lle. 

!. elatri. Sparrow 

!. ~ Schroeter 

P!wtophthora .peei •• 

Pl.o.po'" v!J!!1! Ni ... 1. 

heudoc.rcosjtOrella heœtrichoicla 
bl'Gft.} Dei&bton . 
Jlfuccinia coronata v .... r!!!Iifer:Uaa 
(fto-) c .... 
Puccinia peni.tena P1owr~~ • 

~biaeta terre.tria (JI8Ila) 
Go ..... J .C .. _Ir;;: , Lanon 

~a .!!!!! Dreche. 

!. f!!!!!Z!!!!!! ..... 
l· ni'Ui- DNoIIa. 
P. ut t.iM "Tl'aIf. -
Ibisootenia solafti ...... ,.',. 

SeleJO ti_ .!11!! ....... 
, ~ cIoIIaè:ilÏ. var. 

a ~êôâ (iiâûïil.) SpI , Il C 
Jô&Wâft ' 
SM"'!. attWa s.cc. 

". 

Locality 

U.S.A. 

Michi._ 

U.S.A. 

artiticfal 
inoculation 

artificial 
inoculation 

artilleia1 
inoculation 

artificiel 
inoculation 

U.S.A. 

~land 
lreland 

Europe 

JI. Dakota 

artt'i01al 
illOCnilati_ 

u.s ••• 
U.8.A. , 
U.S.A. 

1f.8~&. 

V.S.A. 

U.S"A. 

" 

Spra~ 1M2 

Spraaue 1150 

Spraaue 11 ..... < 

"Mter 1155 

SpaM"OW and 
GI'tffin IH" 

Sparrow and 
Griffin 1 .... -

Sparrow and 
Gri'fin 1ge .. 

Sparrow and 
Grif'in lIN 

~.IHO 

WebB ter 1150 • 

29 

• CUnnin'" 1"7 

JIarkcwa Md 
Urban 1.11 

Spneu- 1150 

Siftlh 1M2 

lli4dl.tœ 1"'3 

--.,...lMO 

ap-e- 1150 
,....,..,.. lMO 

~, . 
, ...... 1 .. 2. 

SprqDe 1.10 

.,.. .. , Johnaon 
1110 

'U.S.A •• Itpoape ~ J.HO 
PalMr è Sapr 
1 .. 3 

. , 

1 
i' 



''fII8III1!fIIll''' ___ ~ ___________ ,,,,_,,_ ........ ~ft ____ " __ ",--,,,~, __ , ___ ._'_ •• _." ...... _ .... , ........ _,, ..... .,,.!l'f ...... '''''JIj( ..... ,,.,.~:i!:a'"''''~'''''''' 
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'~ 

o 

~toria av ... f. .p. 
~tio •• T. Johnaon sa hi.panica Babayan_1k 

S:ftoria,pbylloatietoid •• 
Go ovin f ~ 

, 
~tori.a" tri tici Rob.~ De ... 

s!!,ana.pora arenaria Sace. 

5tyanoapora ai!pUcor Sace.. ~ Berl. S._ Mdiua sacco 
Tilleti. bre~if.cien. Filcher 

Tilleti. carie. (De) Tul. 

Tilletia controver.. Kuhn. i~ Rab. 

Tillet! •• 8rlei Griff. 

!yphul~ inaarnata Fr. 

uatUyo buUata Herk. , 

u. cal"'l!Ostidi. (Fuckel.) 
ëUntôft 
Ustil!l0 el,)triae. Golovin 

~., j.-.lainepil Lira 

.!l' lOft,i.ai!!! var. c.tubio.~ Lira, 

'u. striifo ... i. ( ... tend) Ni •• sl. -
U. trobowd H. ~ P. Sydow -

, . 

Loca,lity 

U .. S.A. 

U .. S.S~R. 

U .. S.A. 

U.S.A. 

U.S. S.R. 

U.S.A. 

Scotl_ 

lurope 

- Eu ..... 

U .. 5.5.R: 

y.S.A ••.. Europe 

U.S.5~R. 

" 
a 30 

_ ReferenCe ' 
/ 

.prap_ 1M2 

-, 

Teterevnikova­
BaItayan ~ Boichylan 
1.10· ' 

Fr .... daen 1943 

BrOken.hi,.. 1'.75 

Sprape 1950 
t' , 

Sp ... pe 1"2 

~ova 1970 

Della 'l'0I'Te 1"2 

P.u-r' ~ Salar 
1 •• 3 

Meinera ~ 
Ilaftliaon 1.57 

.Brenckle '1111 

Gray 1"3 

Palaer ~ Saler 
1M3 

Zuadel 1"3 

AnonyI!oua 1 H3 -

Zundel 1M3 

UUDdellH' 
TtrltWlalacbaJt C 
Dickaon 1141, 
xaœierz 1977 

Zad.l 1953 

U. S.A. , Europe ADœ,aoua 1 e.o • 
... 11 lil?e 

Bud.on aDd " .. bater (1",' bave deacribecl .. aoc ••• ion of f1IDai on decaY1n • . ~. ~ 

i 
'. i 
1 

j 
'l 

< . 
j 



ni 

'. 

o 

• 

PaUlO'.' ... 

....... , la· -etata r. , •. , 

....... 1 ... ..,.ci.. .. r" 

P'SrlftlO!N! dip!!9i (Kue!Jn) 'ilip. 

Ditrlenc .... nt4icicolua 
( ~l) 'lup.' 
aeterod .... ..!!!J!!; SCb.tdt 

ft. aehachtii -

~ J!!I!Ovii Willd. 

,.tato virus y 

. 
'Toltacoo rattle vina 

, ..... t chlorotic .t~ 
aoaaic viNS 

, 

... , 

Wheat streak lItosaie virua 

V.S.A. 

Japan 

V.S.S.R. 

v.S .... 

1I.s.s.a. 

8ootl..s 

"NftOe 

31 

"'et'MICe 

ADaIIJIIOaa 1 Ml 

Rec:IctJ ad GocIkin 
11~. 

-i7aJ- , Tauboki 1 .. 0 

JIol1iud 1104 
. 

ADOftJIIOUa 1110 

Pal.-r , Sapr 

1'" 
Paaer , saaar 
1M3 

PalMr and Sapr 
1.3 

PalMr' Sapr 
,lN3 

lirjanova IHI 

• 
, 

tiliei 0 et al. t_ --
Allhatova et al. 
lt71 --

Cooper &: Barri .. 
1973 

Leclant , 
SianONt 1975 i 
Siporet et al. 
U1? --

staples , Brakke 
1933 

(1 :.. p.rsistens lIay be c:;..onaidered ,~ to P. reo~ita. <aH 
t.ext, page 32). 

, '. 

• 
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beeD OGftdueted of ..-k ...... papalati_ iD W. rep_ and thn-ef ..... 

MIW pa~ ..,. bave ..... over100ked. 1f'hi. My .1.0:.,,1.)' to 01:lJe.fo r 
...... of t:aDada'. 

...' . TM p.thoaeniei ty or .everal of the_e oraam:- i. unclear. The , , 

.s-,e cau.ed by .oae orpni ... i. ditficult to ....... partiC'!larly 

thoae attaekin, l''OOta and rhis.... Sinèe 8MlY reporta are incidefttal 

report. and the re.ult of isolation experiMftta. no patboaenicity tata . . 
.. re conducted. Therefore. there ia DO indication if the •• 0 ..... 1_ 

"N par_i~ .. or aaprophyte.. 'l'bey were reported, aa patho.ena. 

bowever, .ince they have been reported .~ 'patho.ena on other cropa. 

Dorokova (1170) reported the p .... ence of five fun.f on quack VU' 

. but no iDclication of pathoaenici ty wu ~ ven. 

Another factor that aa,y add eonfuaion ia the unaettled tu01'lOll\Y 

of .everal of theae or.mi.... JIan,y p.1dlopn. bave, in the pa.t, been 

Imown unar different ~.. Fol' exa.ple. 51 ~. uV" 
been liated .. a~ vith Puccinia recandita 'Rob. ex De ... 

(c-iu 1"1). The MMt !. perai.teu Plowr. ia .till c~only uaect 

in lturope (Markova 1111) and JlarJcova (1.1&) ete.crU," the' lubapecie. 
• • 1 

l. pel'1liltena Plowr. lap. eniateft. var. er.iet •• Urban ancI Jlal'kova 
; 

.. f. ,.rai .. tens Plowr. sap. yropzrin. (Erika) Urban ~ llarkova. 

bath of whieh occur on quack , ..... and !. per.iateu Plowr. var. 

tl"iticipa:::..urban and Jlarkov. wch oeours on "he.t. C ... in. (1971) . . 
cOllaiderl the .peciee !. p!!!iltena ta ~ .yncmy.oua vith!. recondita • 

....,.1'. Markova (1971' di~ferelltiated 4' ~OIIic unit. on thei.­

ecoloaic, p~i~lolic ud lIOJ'Pholo,ie featu..... The re .. on for the 

caewavenial ~ of titi, .pech. i. the extreae variability in 

......,1oaio.1 toature. in thb apeci... DiatiJlctive .e .... t. of the 
-

population MY e~i.t reaionally and. therefore. 'IIQ' reeeive .eparate 

..... (c-i.u 1111). SUdlaz:, aftuatiOM .. exiat'for other patho .... . -
Tilletia brevitacien. G.W. Yiacber bas been liated bore ••• 

,cliltiftct ~i... Duran and Fiacher U 961) conaider thi. JUllIe t() he 

• a)'ftOll.Yll of' !_ controvera~ Kuhn. in Rab. Jtowev.er, Ilell. Torre (lM,) 

, ... taiu the ..... !. brevifaciens, ref.rrin, to i t .s a autant of T. 

cari .. or a ' .... nt of T. caries x!. foetic:la ("al Ir. ) LiNt 

.. 

J 
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. . 
.......... __ t ..... on ..-cil ...... in INltare (Shiptan et al. 1873). 

\ --
'l'he paüopn ".1 tto..ver. intect CfIIÀCk ana. with ...tiliei.l inocul-

.tion cs. 1"2)-. ln, view of thi., it la pott.ible that natul"ally 

infeetecl flUeCk ...... aay ~tually he f'oUnd. A ai.llar aituation 

ai.t. 'vith x.nth .... c....,tri. pv. cerea1ia Babora •• etwaoclena 
, ) 

a!;!ae!lti , !. !IW!Ii.. !. pelutria and !. va .. !. 
'IIiNe orpai_, Polmpl!'!!i'!ia Led~. Lipiera pil .... 

Pran.- and Gaill~t. and Rbiaop!.ldi_ J!!!i,ia Sehenk., .lthoup ainor , 
,.,...i ta of quacll ..... , .-y he .re ill!pOrtant .. virus tranai ttera. 

~ have all been iaplicated in traDDi. •• ion of whe.t .pinelle .treak 

.oaaic virua (Barr 1'13, 1.7.). 

Tberef'ore. tJte li.ta pre.ented here -.y he incOliplete due to the 

lac. of re .. arcb and knowled .. 011 plant p.thoa.... of quack Irae.. The 

controvel"lly aurroandina the taxono.Iy of variou patboaeu and t1ie l.ck 

of patboaenicity te.t. of ..,. p.tboaen. provicle .. unelear plctuJoe 

.iob cu anly he. clarified by lIddi tional .t'udiea on taxonGllic and boat-. 
pathoten rel.tion.bipa. 

Tbere i. littl. iDdication of othe di.tribation and prev.lence- of 

~ pathopu. Tbere la al.o, li ttle iildic.tion of hoir .ch d ..... 

t:mt.e pathopu are c_in, to quck ....... Tbi. ia an il!lpOrtant 

factor to ~ider .inee i t _t be aclaaowltJdeed that • .., of tbeae. 

patbo,.. aa)" aerve to "plate ~l.tiOll· .i_ or to~.lter ,t.be 
, 6."""î" • 

co.petitive ability of the .eed. ' 

~. 

Weed an4 cli.~,.~ were oODduoWcl .... iq tbe r ..... of 1"" 
and 1110 1:0, prov~de infONati_ on: ,1) tM dbtribtttiœ and levaI of 

W .. ta:tion of qaac1c ..... aad 2) 'the iocicterae. Md aeveri ty of di ..... 

GD tlll8JCk ........... t. ~ta and barl~y in Pr~ Idward 1.1.... One 

huftdHd and ~~ t~~lda in 1.7. and ber fielda in 1110 .. " 

~y •• lected f .... a lia.t .of f........ provided by the Soila and 

Cropa hranch of th Prince Bdward laltlDd ~t of ~iculture an4 

, ... tr.Y.. The dt.tributi_ Of fielà •• leotri .. clet-.fttinèd by • 

.. 

~ 

f , 



c 

o 

atratitiecl l' ..... ....,li. pl'OC~N. The prorince ia dividec:l into 

'five exteaaion "btricta (Fia. l) and the ..... r of fields aurveyed 

in nch di.trict wu bued on the proportion 01' land in vain in each 

diatrict in relation to the total hectare. qf land in grain in the 

province (Ivany 1180). The nqIIber of fielda in e&eb diatrict and the 

.,..a,er of fielda of each crop aurveyed 'are listed in Table 4. Locations 

of aurvey fielda a!C indicated in 'ia. 1. 

Surv",a hepn on June 11. 1179 and June 12. 1.0 after herbicide 

applications and eatabliat.etat of quack arasa. Queationnaires weft 

circulated to f ..... rs to obtain infor.ation dea1iftl with pa.t hiatory 

and ___ aeMllt practicea for each field beiaa autveyed. Il .-pIe 

que.tionnaire i8 included in AppencIix 1. 

2.2.1. Weed surv8)'s 

The survey procedure __ .wu aiailar to tltat of ~ (1m). 

The firat ....,Un8 ait. in each field WH aelected by walkina t'ifty 

pee.. alODI the edp of the fi.id, .ina a 100 tum, walkinl fifty 

pace. int0 8

the field and aelectina a site ten pac.s fro. thi, point at 
o 2 • 4S anale. Il 0.25 a (.50 ca x 50 ca) ... r~y plaoed at thia 

point aDd the nuaber of qu.ack ar .... hoots in the ~t na recol'ded. 

s.plina ...... cOI'ltinued .. aboI!n in Fia- 2 until twnty ....,les .. re 

obtained. ln addition to the •• twenty • ...,1 ••• an AlIklitional t .... 

...,1 •• welle tùen a10na the .ide. of .ach field for a total of thirty 

....,1 •• per f'ield. This procedure wu lIOCli?ied to fit -tl or odet­

abaped field •• 

2.2.2. Diae ... aurveya 
, 

. Dia.a.e ratinas vere NOoNed dIariD& t:M ...,k ........ 1II"WtY. 

Tell crop tillera and ten ... i .......... t ....... leeted t .... .. h 

quadrat in the field and rated 'Of' di...... 1IawYer. cIi .... ratiap 
, - .. . 
WJ,"e not clone Yor plants" in the ~ al., .. outeP ...... of the, 
-' . 

field. due to poasible ilrte"'erence of' Docul_ , .. -aicle tIIe fi.ld. 

1 
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TABLE 4: Humber of fields Burveyed in each extension district 
" l,' 

, 1 .. 

DISTRICT WHEAT OATS BARLEY MlXED TOTAL 

1979 1980 1979 1980 1979 1980 1979 1980 1979 1QO 

O'Leary 2 5 1 5 1 6 18 2 

~UllllDerside 6 1 4 2 10 3 7 6 27 12 

Charlottetown 8 3 8 6 12 4 19 8 47 21 

Montague 4 2 7 3 3 3 8 2 ?2 10 ., 
Souris 2 1 1 3 1 1 2 7 4' 

Total 22 6 25 13 JJ 12 41 18 121 50 

- , 

" . 
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F q~. :2 ~amp Il ng procedure for weed survey 
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• • 

• • 

f • • • • 

• Location of sa.pllng un1ts 
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The system of dlsease ratlng depended on the dlsease bung observed. 
~ 

Follar spottlng dlSeases we~ rated accoNhng to the system of Horsfall 

and Sarratt (1945). Per<!entage leaf area affected by diseast' was 

deteruuned by vlsual observatIon and tht" ratlng placed ln an approprIatt" 

grade. The grade number was converted to a grade formula percent 

(Table 5) and the mean grade formula percent was the estlmated percent 

dlsease The flag leaf and second leaf of the cereal crops were assessed 

at growth stages 10.5.1 - Il. Hbeglnnlng of flowerlng to mllky rIpe) 

accordlng to the Feekes growth stage key (Large 1954). Lower leaves 

were also observed for the presence of dlsease but were not rated. 

AlI leaves of quack grass plants were rated for disease at aIl growth 

stages of the plants. Quack grass plants along the edges of the fIelds 

were observed for dlsease but ratIngs were not recorded. Leaf sample;.s 

of both the weed and the crops were collected and taken back to the 

laboratory for IsolatIon to Identlfy those diseases WhlCh could not 

be recognl zed ln the fIeld. 

Dlseases affectlng the splke of the plants were assessed by deter­

mlnlng the percentage of plants Infected ln each fIeld. Ten h llers 

were selected at random From ten of the quadrats. For diseases affectlng 

IndlVldual spIkelets of the lnfloresence, the percentage of mfected 

splkelets on one hundred randomly selected tillers was assessed. 

Root rot of crop plants was ,"ssessed according ta the method of 

Russell and Sallans (1940). One hundred plants were randomly selected 

at growth stage 11.1 (milky rIpe). The roots of these plants were 

washed and the subcrown Internode assessed for discoloration accordlng 

to the follow1ng classes: slight (up to 25S dlScolored). moder.te (25So-

5<Jl, di seolored) and severe (50% or more diseolored). Root rot ratings 

were determined by the following formula: a + 2b + 4~ where a. b and 
10 

c are the percentages of plants in the classes slight. moderate and ,~ 

severe. Root rot rat1ngs were not done on roots and rhizo.es of quaek 

gras8 Sinee lt wa~ rare to find root or rhizome sections without lesions. 

lnstead, InCIdence of root rotting organlsms was determined by isolation 

from the rhi zomes . 

... 

1 
1 
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. 
TABLE 5: The Horsfa11-Barratt Grading Syste. 

GRADE % DISEASED % HEALTHY GRADE FORMULA % 

o o 100 1. 17 

97-100 2.34 

2 3-6 94-97 4.68 

3 6-12 88-94 9.37 
11 

-~ 
/' 

4 12-25 75 .... 88 18.7S / 
r 
1 

1 

" 5 25-50 50-75 37.50 

fi 50-75 25-50 62.50 
4 
1 
< 
~ 

i 
7 75-88 12-25 81.25 f 

f 
1 , 
1 
i 
, 

8 88-94 6-12 90.63 1 

.. 

1 
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2.2.3. Isolation fro. plant aaterial 

IsolatIons vere -.de from dIseased leaves, 8t~, seeds and 

rtUZOMtS of plants collected ln New Brunawlck. Nova Scotl.a. Prince Edward Island 

and Quebec. lsol.attons vere aade I~dlately after plant tissues llere collected or, 

1 f .ISOlatIons could not be _de at th.1s t1lle, tIssue ns stored in 8 refr1gerator 

8t 50e for a aaxl~ of one week. Prior to surface aterilization aIl ~ 

tIssue was rlnaed ln distilled water to reaove soil and debris. Plant 

tlsaue .as then surface sterl:ued by dipplng 1t ln 7œ etbanol and 

l.-edlate ly transferrlng l t to a solution of 2'S sodiUII hypochlori te for 

5. 10 or 15 seconds for leaf tIssue, .t-'8 and seeds, or for 4S. 60, 

90 seconds for rhlza.es. The plant tIssue was aBeptlcally transferred 

to sterIle distilled water and cut Into ..aller BectIons. End sectIons 

were dlScarded and the rea&.Inl.ng sections vere transferred aseptically 

onto potato dextrose agar plates. The petri plates were incubated at 

20
0 e for one week. Pure cultures were obtained on potato dextrose apr 

slants and "lntained for Identification. Those oraaniuas which could 

not be Identifled, or thoae for which confiraation of identity was 

required, were sent to the Biosyste.atics Res.arch Ina ti tute, National 

ldentiflcatton servicea. Central Experu.ental '.IW, Ottawa, Ontar10. 

OrganIsas WhlCh could not be al'Olm on artificial lledia vere .. intained 

on live plants or as dried spores stored at SoC. Thoae ol'laania.s uaed 

for host specIflCity tests and subsequent exper~. vere .. intained 

as a.ar slant cultures ln a ref'rigerator at SoC. Cultures were .uh-

cul tured et tltree week ~ntervals if they were not lISed for testa within 

that h.e perloc:l. 

2.3. Resulta and Discussion 

2. J. 1. Quack ar_a densi tics in cereal cropa in 1179 an4 1980 

Th~s survey provided info .... tion on tbe carrent distribution and 

abundance of quack VUs in "'at, oat., barley and aixecl arain in 

Prince Edward Island (Table'). The frecpaency values indicate that 

quack gran occurred at le .. t once in .a aIKl MS of the field. sur-

\ , 

1 

1 



TABLE 6: Occurrence of quack graas in ceAal cropa on 
Pr1nce Edward Island 

Frequency 

Field Un i forait y 

Denaity (aIl fields) 

nensity (occurrence 

Density range 

Where: 

Frenquency 

FIeld Unifor.ity = 

Density (aIl fields) 

DenSI ty (occurrence 
field.) 

Dens i ty range = 

1979 1980 

82.0 98 

25.9. 60.3 

22.6 48.9 

fields) 27.6 49.1 

0.1 - 1 ..... 8 0.2 - 298.5 

the percentage of fields surveyed in the 
province or district in which quack gras. 
occurred. 

the percentage of saapling unit. in the 
province or district in which quack lrasa 
occurred. 

-2 ' = density (a ) of quack VUs shoots averagecl 
over ail fields surveyed. 

-2 
= density (a ) of quack gras" shoots averaaed 

over only thoae fields in which quack Vu. 
occurred . 

• in~ and u.xi .. d~ity recorded throu.bout 
the survey (shoots 1 • ). 

41 
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veyed in 1979 and 1980 respective ly • Frequency, bowver, doell not 

indicate what proportion of surveyed land .. s infected with quack gr •• s 

or how often the weed occurred in each field (Tho.as 1978a, Ivany 1910). 

This i8 indicated by field unifor.ity and values for 1979 and 1980 

respectively indicate that approximately 25.9% of t~e area in cereala 

in 1979 and 6~ of the area in cereals in 1980 were infeated with 

... quack gralls. 
-2 -2 Density was recorded as shoots m rather than plants m It 

was difficult to identjfy single plants without excavation since a 

single plant May produce a number of shoots from its rhizome system. 

Tillers were not counted as separate shoots. Tillers were counted as 

one with the associated main shoot. The Mean densit.y of quack gralls 

for aIl fields in 1979 and 1980 was 22.6 shoots m-2 and 48.9 shoots 
-2 • respeetively. To give a better indication of the level of in-

festation in fields in whieh quack grass occurred, the Mean densities 

of occurrence fields were calculated and found to be 27.6 shoots m-2 

-2 and 49.1 shoots m for 1979 and 1980, respectiv6ly. The mini.um and 
/ 

aaximllm density recorded, excluding those fields in wbich the weed did 
-2 . 

not oceur, was 0.1 and 144.8 shoots m for 1979 and 0.2 and',298.5 

shoots .-2 for 1980. This wide ranie in density'recorded for both 

years demonstrates the extreme variability that can occur from one 

field to the next. S~h variability May be due ta differences in . 
crops 80.0, crop management practices, soil type, control applications and 

previous field history. The higher densities observed in 1980 were 

aost likely a reflection of the fact that different fields were sur-

veyed in that year. ~ 

Table 7 classifies density of quack grass according to extension 

district. In 1979, quack grass occu~red aoat frequently in the Montague 

district (86.4%) but occurred in the largest proportion of sa.plel in 

t~ O'Lear.y distridt (35.~). The highest Mean densi~ was a180 re­

corded in the O'L.ary district (51.1 shoots .-2). The lowest 80an 

density was ~corded in thé Montague district (10.2 shoots '. -~). 
This could be d~..to.-the fact that Mny of the fields sUJ"VeYed were 

previously SOWrl to tobacco. weed control iD tobacco 'tield. 

1 
! 
li 
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TABLE 1 : Occurrençe of quack gr ... in aaali arain field. 
in each extena,ion district on Prince Edward Island 

Denaity 

1 
Field Deaaity ( occurrence 

Frequency Uni fol'lli ty (all fielda) fields> 

1919 1180 U19 1180 1'19 1980 1979 1980 

O'Leary 83.3 100 35.9 21.5 51.1 31.4 81.4 37.4 

S.-eraide 74.1 100 20.3 89.8 20.8 41.3 28.1 49.3 

Charlotteto.n aO.1 100 18.0 8t.5 12.0 45.3 14.8 45.3 

Montague 88.4 90 23.2 54.0 10.2 59.2 11.8 80.4 

Souri. 85.7 100 32.1 .1.0 18.9 53.2 22.1 53.2 

.. 
Total Province 82.0 " 25.9 80.3 , 22.8 .. .. 27.8 "'1.1 

1 ... pap 41 (or .cIe~iDiti_ of IN, •• .,. ti.W .tf'ontit7, "'ftr 
(all tield.). and .... ity COCCNl'I ..... li.W.) • 

• 



44 

... aeaerally very good. The eaae did not apply to other fielda in 

other districts which aay have heen .own to cereals, potato.s, hay or 

pasture in previoua years. Quack gras ... y be a problell in thea. fields. 

,requency of quack grus in 1$80 was significantly higher tban in 

1979 in ail districts. Field uniforaity and llelln density were a1.0 

sipificantly higher for all districts except 0' Leal")' where resul ta 

were sianificllntly lower than 1979. Tbe lower resulta for O'Leary are 

pl"Obably due to the fact that only two fields were aurveyod in 1180 

cOllpU'ed tri th 18 fields in th.t diatrict in 1919. The highest aan 

ctensity wu recorded in the Montaaue district (.59.2 shoots. -2) and 

the lowest densi ty (31." shoots .-2) ... recorded in the O' Leary 

district. The highest prOportion of land infested wi th quack aras ... 
iD the S-... ide district but .!ailar reaulta weft FeCorded for the 

CbarlottetOMn di.trict. The lowft~ p~rtion of land infested .... in 

the O'Leary di.trict. IJewever, tbia aay IlOt be truly indicative of 

qaack va. inf •• tation in this district .. only two fields lfere .~ 

veyed. 

Table \8 cl ... ifie. denaity of qaaclt anas ~ to the indivicl­

ua} crap.~. In 111' • .... 11 ...... deaaities. f1'efIUeIICY and field 

wûforaity .re higbeat in oeta. The loweat .an denaity. ~ 

.... field unifolWity were recordecl in .... t. In 1110, quack ..... 

tr....-,.cy wu to. for .... t. oeta ..... .txed arain .ad 92 •• for barlq. 

There ... no ailftificant difference in field unifolWity for 

.... t. oeta .... Iû..xed lf"&ÏD bIlt field .ifol'llity for barley ... i.i­

tiC8Ü)' l.s t:MD for the other Cl'Optl. .....ity .. alao lCMt8t iD 

..... 1~. c.a •• (1"" ...,.rted 1 ....... 11:i .. of ........... in. 
" f-, .. ... 1., tt.l·ia .... t. field ..... .... ...... ..... .. ..... tacI ' 

tIIat ..... ley ... ..ah .... etf_~tft oœ .... tlJtor vith ........... .. 

tM ~ 0I'CIp8. _ 

......... ity of ..... ~ iD ~ in 1110 ........ 1IIoota .-2. 

1'WO fiel4a in tIae ......... cUatriot. llit:b .... iti .. of ' •• 5 .... 
-2 ' 

aD.3 8h00ta. ...lIaltl)' aoo...-t: for tIai. Iû. ... "'ity. • •• ver. 

even if .. -.iti .. 0' u... Wu n.w. .... l.tt oR ot the calaa-
l.ti_, tbe __ "'IV of .... t ;la .till Id ....... tilla ___ ...... 

• i ti_ of t:M otIIr.er 0 .... 

'\ 

." \ " 



c: TABLE 8 : OCcuJ"I"eIlCe of quack ara- in barley, oata, wtaeat 
and .ixed vain fields on Prince Edward Island 
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1 Field Denaity Denaity 
Frequency UnifoJ"I!Ïty (a11 fields) (occurrence fields) 

1'979 1910 1979 11.0 1119 1980 197. 
.' , ... 

Barley 80.4 92.3 22.i 49.5 18.8 20.2 20.5 

O.ta 88.1 100 31.3 81.0 31.8 3'.8 36.4 

.... t 74.2 '100 20.7 82.9 14." 94.8 22.9 

ailleeS ..... 100 28.9 '7.9 • 25.4 41.9 30.5 

1 ... .,....u tor dctf'iDiti_ of f"''''-7, field .. ifONit)', .... ity 

CalI fialda). .... clMai ty (000 ••• Bee fields). . . 

" 

.' 

1980 

21.1 

38.8 

94.8 

41.9 

, . 
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The sipificant difference il') re.uIta between 1179 and 1980 .. y 

be clue te the fsct that lea. than one balf the nUliber of ields were 

~a~ in 1980 a8 were aurveyed in 1979. 

could not he aurveyed the second year due to the rotation syste. and 

other fana .anaRelient dedaions on .any farwa. The crop rlaaeMnt 

practicea the previoua year (for ex..pIe fa11 plouahina or f.1l applied 

herbicidea) could have a sianificant effect on the aucceedi 

population and reault in sijnificantly altered densitiea. 

winter and .prina weather conditions could a1so influence d itie •• 

The denai ti.s recorded in aIl districts in 1979 and 1980 wou1d 

bè cl .. aified ... severe infestation by Cussan. (t980). cua~ ... (1180) 
, , 

defined a .evere infeatation a. one in whiQh denaitie. are in the ran. 
\ ' 

of 10 to 100 ahoota • -2 In auch an infeatation yield loss is \laually, 

but not al.,.. areater than Cotit of control. with denaHies hi..,.r 

tha 100 shoota .-2, yield loat ia a1waya hi"r than coat of control • 

....... on product ........ t cOl"Nl.ti~ (st .. l 'aDd l'ol'rie 1980) .... uaed to 

cletenline if tbtre .. ~ correl.tion' betwen the denaity of quack aras­
and the total ..... in oere.la ineacb diatriot. The total ..... in •• ch district 

.......... cultivation to _11 arai- in tt1. ia preamted in Table 9. 

C0l"'N1.tion coefficients of 0.23" 8nd -0.2.19 tOI' 1119 and 1"0 

respective!)' indioate tbat the ..... no a~a correlation ,bebleen the 

total ..... in cereale and .......... cteuity. ActuallJ, in ltao, 

there _ a teMeocy for bip clenaiti.. in the di.tricta .. , . . 
with ~l ... ..-ain. Therefo..-, there wu DO tendeDoy for quaclr ...... tG-

, 
OCOlll".aN in the dbtricta-witb • 1 ....... proportion ot 1_ in ~ • 

....... prodact ......... t cO!'NlatiGII _ &1ao .... to detetwiJle if 

tbeM ~ .. COt"I"elat\Oft bet.weft ...,k ...... ~ ~ c ... Md alao . . 
MaIl ............. "it)' .... tille ......... cultivatiGll to .... iadi-, , , 

ricIaal 01'0p. in nela c1i.tricrt~ CorNlatioa ooettioienta or -0 .. 1 ..... . 

J ,-

Md 0.201'7 tOI' lI? ... 1110 reapecUftq iDdioaW DO at.r.ac o ..... l.ti_ 

uiat.ct between __ ity .... cnp.. A IlliCh atr.aer correlation ....... rJt 

, in 1". "''''sen ...... k .......... ity ... -.; .... ~ te &If" ilMlivi ..... 
cl'Op in .... district (earNlatian ~iGi~ '0.4121'). 1'beret~. in 

1..,e, ,~ ......... to ... a tedenq tOI' ......... te eooar iD ..... 
orapII tdlich ..... ...- .' tIae ... _ ,..pwUen of l..t. Uri.~-

.tien ... IlOt "p •• et iD t" f ...... latt-' èoef'fioi...t -0 .... ,. 

!! 
1 , 



TABLE 9: 

District 

O'Leary 

s~raide 

Charlottetown 

JIontape 

-' 
Souris 

Total 

/ 

( 
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Area of land in each extension district in cereal 
production on Prince Edward Island in 1976 

" 

Wheat Oats Barley Mixed Total 

497 3 472 3 532 3 841 Il 342 

1 610 4 711 4 «4 9 088 19 833 

1 M6 4 892 2 042 14 350 23 05'W~" 

1 570 2 715 2 224 3 012 9 !S91 

859 1 879 721 3390 8 858 

\ 
8 502 17 339 12 970 33 881 70 472 

(Stati.tics CMiada 117") 

, 
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2.3.2. Diseaae ~ncidence on quack grasa - 1919 and 1.80 

A total of 30 pathogens vere recorded on quack grus in the 

areas aurveyed, iRCluding Quebec (Table 10). Three of theae, 

Drechalel"a biaeptata (Sace. " Rou..) Ri chardaon " 'ruer, Pyrenopbora 

b~ (Died) Dreobal. and !. j!POnica Ito " aurib are pathogena 

tbat have not been reported previously on quack lraas. Fourteen of 

the.e patboaens or varieties or races of tbea have been ~rted 

el"ewhere as ~hoaens of econ~c crops. .",' 

A total of 24 patboaens were found on quack lrus ln the Mar1ti~ 

Provinces. twenty of thea. being previoualy unreported on quack aras. 
in this are.. This lncre... in the ~r of patboJena reported and 

the o~n occurrence of pathopna identified in thia aurvey in other 

are .. of' caneda 1. lIOat likely indicative of the lack of awovey werk 

previOWlly conducted on quack 1"" •. 

2.3.2.1. Patbopns ocCUl'rine on l .. ve. and .~ 

PoMdery ai 1 __ as tbè IIOIIt prevalent 1~ di.... OJI qaaoll ,ras. 
in the llaritiae Provincea in 111. and 1MO. Si .... of tbe c_al 

'ora-u-. Emie I!'!!iAia t c .. iati.. of a .eu te I*IIftIT tuapl 

.rowth on the ..... r .... 1_,. aurrace of the leaw., _re eviclent in 

late ...... peftliated ~t the __ on. 1'IM di ..... ocCW'red on 

.......... in air ...... ~ in both culti_ted fielda .... \Dl­

diatm'becl....... 'liai. di ..... 4' ...... to ... the .,.t ri R ai. di ..... 

ooc1lft"Îlll Oft ......... in ~ 1IIrriti8e Provi.... 'lbia di ..... dao 

OCCIiI"M in oa."ac It but i ta occcu ...... _ IlOt .. iii .. .,.. .... in the 

lllaritq. Prori __ • ...-cial!y iD caltivatM fielda. 

~ ... t ... pNY&leat ~ quacIlt> ...... ~)IIIt ... te", C ....... 

ln o-bec. JOeIIIdi ............ .....tia of the 0 __ 1 ~_ • .-.oeiai. 
co.-ta. coald ... f.,..t in .... ly ..., 8ft ....q rRrr." aIIeota. 'lM 

........ 0" .... ~ -taee.an .......... ao "'17 ift tIiIIIt ••• _. 

inti ... 'dMlt tIIe .... t ., ~ .................. ~._ 
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TABLE 10: patbo.f"s idèntified on quack gr_a in Eastem 
Canada 

PathOleD 

Bariey ye110w dwarf' vinJs 
(BYDV) 

Cochliobo1ua sativus 
(Ito " lur.) Dreeha. 

Cladosporiu. sp. 

Clavicepa purpurea (Fr.) 
Tu}. 

CQlletotriç~ sp. 

Dree_lera bi.eptata (Sacc. t 
Kou..) Richardson " Fraser 

Ery.iFt! gF!!iDis D.C. exlerat 

f»aari- JM?WieaM 
E11. CEv. 

I. ayeeçsge (Fr.) Sacc . 

l. . culao""W ( W. G. Sa.) sacc. 

[. c991'Cti (eda.) Sacc. 

f.. oxyporw Schlecht. 

1· l!5!K (Pk.) WI". 

p=winis 
(s.cc.) Arx " Oliver 

Glioc:lwli_ 1'0 .... (,LAl.) 
&aimer 

~ 

'PMglotl &rMip.i. (Fekl.) 
1Iohrt. 

PlgUfÇhpn ereipis (Pers. ex 
Fr.) Fckl. 

Pw;çiN, ç ..... W cela. 

Diae •• e 

Red leaf' 

Root rqt " 
spot blotch 

Leaf 1I01d 

Ergot 

Anthrac nose 

Root rot 

PotIdery .i Ide. 

Head bliaht 

Root rot &: 
ÎÎeIlid .))1 ight 

800t rot " 
Head blipt 

800t rot " 
Head bli pt 
Root rot " 
Head bliaht 

800t and rtu.&o.e 
discoloration 

.. ad bliabt. 
silvertop 

Root rot " 
HeM blilht 

taire aU 

Root necroais 

aro.n .tripe 

T~ apot, 

2 Locatlon 

P.LI. 

E. Canada 

Que. 

E. Canada 

P.E.!. 

E. Canada 

E. Canada 

Que. 

E7" Canada 

E. Canada 

.. 
E. Canada 

Of ° 3 Specl lClty 

2 

2 

2 

2 

., 

2 

2 

3 

3 

3 

J 

E. Canada 3 

E. Canada 3 

N.S. and P.E.I. 2 

E. tanada 3 

N.S. and P.I.t. 2 

P.E.I. 2 

Que. 2 

1. Canada 2 

E. can.aa 2 

, . 

\ 
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Pathogen Disease LocatIon Speci fic1 ty 

.f.. gr_in! s pers. 

f. recopdita Rob.ex Desm. 
var .• groml. 

Pyrenophora .iaponiea 
Ito 1>. Kuribi 

f· 9'Ymi (Dled.) Drechsl. 
, 

fYthlUDI sp. 

Rhl.zoetonia solanI kuhn . 
~ehoBeorium seealis (OUd.) 
J.J. DaVIS 

Septorl.a nodorum Berk. 

Septoria sp. 

Urooystis agropyrl (Preuss) 
Sehroet. 

stem rust 

Leaf rust 

Leaf spot 

Leaf blotch 

Seedling bhght 
and root rot 

Root rot 

Scald 

Leaf blotch and 
glume blotch 

Leaf blotch 

flag smut 

E. Canada 2 

E. Canada 2 

P. E. I. 2 

Que. 2 

E. Canacia 3 

P. E. 1. 3 

P. E. 1 2 

P. E. 1. 2 

Que. ? 

Que. 2 

l Eastern Canada refera to New Brunswlek, Nova Seotla, 
Island and Quebec. Newroundland was excluded due to 
durl.ng surveys. 

Prince Ed..-rd 
travel constra~nts 

2Location - the pathogen was Isolated or identifled at least once in 
the provinces .entioned. 

~Specifiei~ refera to the specifieity reported in the literature. 

1 - specifie to quack INes 

2 - re.tricted to Poaceae 

3 - not restricted to~o.ceae 

? - patholen unidenti fied .. specifit'i ty unknown 
\ 

... 



{ 

( 

restlng myaellum ln Intected tissue or as uredospores Mehta 1 1923 , 

has reported successful overwlnterlng of uredospores of F' reeondlta 

and r strll fOMIlS (,rt"en 1 1963' rt"port ed tha t r gram l n l s f sp 

seeallS Erlkss & Henn could overwlntf"r on quaek gras!' ln Man 1 toba 

Butler and Jones '1961' reported that r~!'<tlng mvcellum of 
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P strllforDIlS 16 capable of 6ur..'lvlng unfavorable cllmatll condItions 

ln Infected tIssue that uredospores ('ould not tolerate. The presence 

of these uredospores earl~ ln the sc:ason could provldf" a source of 

prlmar, Inoculum from WhlCh a more extensIve and wldespread develor­

men t of the dl sease ma\ oc eur 

MaXImum development of thl" dlsease occurred late Ir luh ln 

(Juebe( and appeare-d te, cause <;lgnl flcan: daaagf' for the remalnder of 

the season In the MarItIme pro'\, Inces, tht' dlsease dld not appear untl 

earl) August and dlsease develapment Wal" not as extensIve as ln (Juebec 

As a result, dama~e t(· quack gras!" dld no' appear t(1 be as "lgnlflcant 

as 1 n I)uebec 

Two other rust organlsms. P gramlnls and ~ recondlta var 

agropyrl occurred on quack gras!'., but dld nat appear untll late Julv-

ear 1... AUji!us t These rusts wer!" found or quack gras!'. not protected b) 

cl (rop canop) and dld not oecur on quack grass found ln cereal fIelds 

p gramlnl!' InfectIons we~ rarel .. found 011 ''Oit, teaves nf the plant 

but were restrlcted to the leat sheaths, steas and splke~ ln areas 

surveyed ln vueb~c. stem rust development waE' extensIve on quack grass 

by mId-August and appeared to be cau5lng extenSIve dama2e. partlcularl) 

ln commun l tles doal.nated by quack gras5. In the MarI tlme provInces, 

extenSIve stem rust develo~ent was found only ln the Annapolls Valley 

reglon of Nova SCOt18 and, although It occurred ln other areas, lt 

appeared to cause Ilttle daJIIage other thaTl ln the Annapollf: Valley 

reglon 

p recondl ta occurred at a muer. lower Inc Idence than F graJlunls 

or P coronata and dlsease lntenslt~ was a180 DrUeh less. The levels 

of dl sease were hl gher ln those areas and on those plants where 

P coronata dld not occur. It 15 p0551blf' that!: coronata, when 

present at hlgh levels on leaves. _ay be effectlvely exeludmg P 

,n 
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recondlta From the leaves by reduclng the number of InfectIon sites 

avallable Therefore leaf rust was not as damaglng as eIther crown 

rust or stem rust 

One other leaf dlsease found ln all prOVInce" surveyed was tar spot 

lncJted h\ Phyllachora gramlnlS C;ymptoms appeared as splndle-shaped. 

black. shlny leslons on the leaf surface The dl sease "laI' cODllon 

throughout PrInce Edward Island Ip 1979 but was only recorded occaSI0n-

ally III 1980 The dlsease was fIrst notlced ~ Quebec ln 1981 on quack 

grass collected on the Macdonald Campus of MeGlll UnIverslt) ThIS 

dlsease was nev& found on quack grass ln cultlvated fleldf; but "laI' common 

along the borders and headlands of many fIelds and ln undlsturbed areas 

The dlsease was alsr. never found on cultlvated cereal crops although 

1 t had been noted on other wlld grasses 

Leaf scald. Inclted byRllynchospOTllUD secalls. was commol" on quacll 

gras!" throughout PrInce Edward Island and occurred occaslonally ln 

areas surveyed ln Nova Scot la E.arly symptoms were character1. zed b, 

dark blulSh-gray colored leSlons w1th a water-soaked appearance The1e 

leSlons later appeared a llght grey to IVOry color The maqpns of 
'" 

the les Ions assumed a ...Qark-brown color LeSIons generally l'fteasureo 

1-;: cm x 0.5-1 cm although lesions often coalesced. Occurrence of 

the dlsease was rest.rlcted to the marglns of fIelds and undlst.urbed 

areas and was rarely found ln cul tlvated fIelds It dld not occur on 

quack grass found ln barley WhlCh was heavIly Infected Wl th the diseast" 

ThIS lndlcates a posslblt" host speclall~at1on of thlS organIsm. The 

disease appeared on quack gras6 ln early-to mld-Junt" ln both years ln 

whlCh the survey w8S conducted. 

Spot bl otch. lnc l ted by Blpolaru 'iOroJu.lllana. was often found 

Infectlng quack grass leaves ln cereal fIelds ln PrInce Edward Island. 

partlcularly as the crop _tured and after harvest. Syaptc:.s appeared 

as saal!. oval to CIrculaI" brown leslons wt'llch ... y or _y not have been 

surrounded by a chiorotic .. rgln. The pathogen wes never lsolated f~ plant.~ : r 

areas away from a cereal fI eld and only occaSlonally fro. alang fIeld 

marglns. The pathogen was also a serIOU~ pathoaen of cereala and other 

grasses. causlni. ln addl tlan to spot blotch. root rot lUld seedll.ng 

bllght. The Increase ln the InCIdence of the pathogen on (JUack grafl'" 
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1ate ln the season, lndlcates that the In.lum source œay be From the 

cereal crop. 
.:;p 

Septona nodorum. the causal organlSm of septorla leaf blotch and 

glume blotch, was often found on quack grass assoclated wlth wheat on 

WhlCh the dlsease was a problem Spores of the- pa thogen are dl spersed 

by splashlng rain (Scharen 1963) and spores can be easlly splashed 

onto quack grass growlng wlthln an lnfected wheat crop Iso1ated 

les~ons appeared as necrotic dlamond-shaped 1e51005, but often the 
~ 

leslons coalesced and large- areas of necrotlc tIssue occurred, 

partlcularly along the tlp of the leaves The dlsease was generally 

restrlcted to lower leaves. although upper leaves occaslonally showed 

lsolated les Ions 

~renophora Japonlca was lsolated on only two occaSIons from 

plants collected ln PrInce Edward Island Symptoms resembled those 

of CochllObolus satlvus on leaves of quack grass ThIS lS the flrst 

t lIDt' thlS pathogen has been recorded on quack grass and al so the fI rst 

tIlDe the pathogen has been reported ln eastern Canada. The taxonomy 

of thlS organlsm 15 unclear. kenneth 11962} conslders thlS name to 

~ a synonY1ll of p~" teres . However, Shoemaker (1962 1 accepts both as 

valld specles. 

p Japonlca was tentatl vely Identl fled on barley Symptoms 

conslSted of dark elllpticai leslons surrounded by a chlorotlc zone, 

suular to leaf symptotu caused by E. satlvus. S1mllar SymptOIIIs were 

obaerved by Clouah and Sanderson (1979 i and were attrlbuted to ~. ~. 

However, confiraatlon of the eXlstence of ~. Japonl.ca on barley may 

explatn the "atyplcal sywtpta.s'· attrl.buted to ~. teres. 

Barley yellow dwarf was noted only once on quack graas ln 1979. 

Leaves of infected plants appea.red red ln color. The plants were 

found adJacent to a fIeld of al.xed graIn wh1cn was heavlly lnfected 

by thl!! dlsease ln Elalra, Prlnct' Edward Island. 

Four patholens occurnng on leaves of quack grass were found only 

l·,.,>·tbeo areu surveyed ln Ouebec. A Cladosporlua apecles vas found on 

leaves of quack graas ln AprIl, 1980. SlgnS of the fWlIW' were present 

as a dark ~N'en-brown funpl growth on necrot.lc tl.aue at the leaf t1p ... 
~ ''lo 

It 1$ posslblf" that th1S 0,....1- .. S cororu t:lng tl •• '" that hIId beoell 
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daaaeed by frost and weakly parasitlzlna adjacent healthy tIssue. 

A specles .~f Septorla was Isolated from leaves of quack grass 

collected at the EmIle A. Lods Research Center of Macdonald Campus 

of .cGlll UnIversIty ln 1981. There was extensIve necroSlS on ln­

fected plants and symptoms resembled those of other septorla dlseases 

on araSReS. Exact Identl ty of the organlsm could not be obtalned be­

cause of bacterlal contamlnatlon of the orIginal spore materlal. 

A pathogen thought to be Passalora gramlnls was ldentlfled on 

quack gras6 collected ln research plots at the EmIle A. Lods Research 

Center ln 1981 and agaln ln 1982. Symptoms of the dlsea~e appeared 

as a brown strlpe orlilnatlng at the base of the leaf where the blade 

meets the leaf sheath. The disease was not common and did not appear 

to progress f'urther than the second or thlrd leaf. The dlsease, also, 

did not appear later ln the season and caused no slgnlflcant damage. 

FIai sœut, lnclted by Urocyatls agr?BfTl. was a dlsease commonly 

round on quack grass ln the area surroundlng the Macdonald C8.IIIpus of 

~Glll UnIversity. Dlseased plants usually occurred ln patches,since 

the organlsm aost llkely lnfects through the rhlzo~s. Symptoms appeared 

as elongated graYlsh or dull white st~pes WhlCh were slightly raised 

abave the surface of the lea~. These sori, whlCh were usually Inter­

veInaI, reasIned unbroken for several weeka. Eventually the epidermls 

ruptured and exposed the black •• 5& of spores wi th1n. Secondary shoots 

and tlliers arislne withln 10 to 15 c. of an lnfected plant were ~so 

lnfected. These lnfected secondary shoots .. y have ariAn from _,,.~'tae 
already inlude the h •• ues of" the hoat plant (Gri~~itlu; 1924). >Spikes 

were rarely produced and, when present, were ,enerally sterile or had 

f'ew .. ture seeda. Orten the Il __ s of mfected plants also showed 

lU en- of the orIPu •• 

'nie ~ cauaed by thu; pa~n did not appear to slanifl­

canto Inf'ected planta p81"S18te4-tbrouahout the ._r and Survlyed the 

W1nter as IrYcell .. ln lnf'ected rtl1~.. Pate •• were not larae and 

there appeared to be no extensIve ...... or cl ,e. ln~ected plants 

appeared to W1 thatand the effects of repl~ ..wina tIIben t.hey occurred 

ln 1..... 110 l.nt'~tlon 1.& aVlUlable on the effeet: o~ the 0raani_ 

on rhl_ growth, but 



(. preluunary resul ts of greenhousé studies lndicate that 

rhlza.e growth of Infected pla~s was severely restrlcted after 

elgnt .onths. There ",as rhlzome growth durlng the lnltlal stages 

of dlsease development whlCh contlnued for SlX to elght weeks, 

untll the appearance of symptoms. ThlS lnitlai rhIzome growth 

eventually decayed, and, Instead of new rhlzome growth, there was 

an lncrease ln the number of shoots orlglnating at the crown. The re­

fore, l t appears that thls organlslII has ~he potentlai to restrlct 

vegetatlve reproduction of quack grass, ~ch 18 thlS specles' .ost 

llllportant lllethod of reproduction. 

2.3.2.2. Pathogens occurrlng on spIkes and seed 

Three diseases were recorded on the splkes. Fiag ~ut, descrlbed 

earller, occurred only ln Quebec. The other two diseases, ergot and 

fUSarlllm head bllght. were found extensively throughout eastern Canada. 

Ergot, lnclted by Clavlceps eurpurea, was found on 93% of aIl 

splkes exuuned. Signs of the orgaru._ conslsted of hardened black 

scleretla ~ch replaced the seed in Indiv1dual ~lorets. Scleret1a of 

~. purpurea were c~nly se~ eaerging fro. infected florets. However, 

aany add1 bonal scleret18 were found follqnng dissection of the florets. 

The n~r of sc1erotla per Floret varied with the UXl __ nu.ber 

recorded froe a single Floret beln& four. The nu.ber of l.nfected 

splkelets per spike also varled wltb a·aax~~ o~ 21 scleretla found in 

26 spikelets on one spilte. The _in d-ae cauaed by tMs organi_ was 

a reductlon ln the ~r o~ seee! proctuced. Lo •• ea were eat1 ... ted at 

12-15~ of total aeed produced. 

Fuaaru_ head bl11ht occurred ln two fo,... The first. FON. 

winch .... the .,.t ~lna. waa bh,nbna of the .tlole apil,e. Inf.-ctlon 

apparently occurred at the ~1rst node or jUllt Above it. The entire apik.e 

&bave th18 po1nt ..,..ared bleacbed in contraat to the heal thy p,lant 

parts below. Splkes.ere found to be aterilo. S~ .. re often bruken 

and funaa1 lrowt.h coulet be atten At. the initial poilrt of infection. 

seven FuaarlU. apecles were iaolat.ecl frua tIIe bhahted apUra. but 

the one ... t cOftJJ1Stently found .s !. e!!!.' IkMever. 



F. avenaceum was also often lsolated from the ste.s. This for. of 

the disease was seen only ln Prince Edward Island and Nova Scotla. 

The symptoms of the dlsease were simllar to a disease called silver 

top, descrlbed by Berkenkaap and Keeres (1975) and both dlseasea, 
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ln thlS case are considered to be the s .. e. Berkenkamp and Meeres 

(1975) attributed the dlsease to f. poae, but they also stated that 

mItes or lnsects may also he Involved. It is possible that a wound 

from an lnsect could serve as an InfectIon court for a pathogen such as 

F. poae. 

The second form of fusarlUD head bilght that waé found WBS 

blightlng of lndividuai spikelets. Only one or two spikelets on each 

spike were affected and no 8eed were produced in these spikelets. 

Infected splkelets appeared whlter than nonlnfectedones and often an 

orange or pInk fungal growth could be seen on infected spikelets. 

The dlse.se 15 slailar ta rua.rlo. head bliaht occurring on cereal crops. 

The dIse.se was found ln aIl are as aurveyed and agein 

different Fuaarlua species were also lsolated froa lnfected apikeleta. 

The daaage caused by diseeses reducine seed production is not 

considered ta he sianifieant in reeulatina population nuabers, Binee 

seed asy not he conaidered t.portant in peraiatenee of the weed 

(wilh_s and Attwood 1971). OUack araa. aay. however. he aore 

lllpOrtant ln se1"Vur..& aa a source of Inocul_ for these disesses on 

econa.1C creps. 

2.3.2.3. Psthotena iaolated froa rhiaoaea 

The pstbotenici ty of aeveral .,......i_ isolated ,.,... the rhiz .. a 

wu dif'f1CUlt ta ... eas. Tbe f ... l non of the l'hie .... wu qai te 

variN and ln IIOSt e .... t:wo or lION fwlaj were iaolsted f ... each 

rbiz~ plece. Dis.aaed rbiaoaea ~ otbm very 4Uiekly eolOftiaed 

by aecondary Invade... .nd i t b di f'fieul t to i.olate the _t .... ) 

patboeen (K 1 !dabJ and ~ 1"". Anotller cütficulty ia u.t 
.... l.za.es of UftlDOC1l1ated coatrol pl_ta alao ~ loped di ..... 

s,...,a.s or' Hve,..l OrpDl_ that ..... iMlated r.,.. di ... _ rtli­

~& .ere alao i.olated f,... ~ly healtta,- ti..... "...,.., ..... 
f' 

1 , 
f 
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the pathoaenici ty of è08e of these funai could not be e8tablished 

and it is suagested that saprophytic strains of these organi .. s aay 

eX18t that are part of the natural saprophytlc flora of the rhizomes. 

Fungl whose pathogenicity i8 uncertain are Fusar1um aCu.1natum. !. ~­
!!!!.. f· OXy8poMIII, f· sporotrichoides, Gliocladium roseum and Pythium 

specles. Pathogenlc strains of these oganisms, however, may also exista 

The pathogenici ty of Bipolaris sorokinifllUl and Drechslera biseptata 

were easily confinDed as these pathogens also cause a leaf spot. The 

ItOst hotable symptoe of take-all. inci ted by GaeUlUlDllO!lYces sraminis, 

15 a blacken1ng of the rhlzq;e and stem base, and the presence of this 

sy.ptom was used as conflr.ation of the pathogeniclty of thlS organism. 

No other organ1sm reported on quack grass causes a slmilar symptom. 

Colletotrichum causes a characterlstlc sunken lesion on the rhizome 

from which the fungus will sporulate profusely and its ~entity is 

eas ily con fi r.ed. F. avena,ceum, !. culmorum and !. graminearuJII 

resulted ln a seedling blight when soil was infested with these 

orlanisas and rebolatIon confirmed their pathogenici ty. Rhizoctonia 

solanl caused a browning of the rhizome and. ln some cases, character­

lstlC oval. IVOry colored eyespot les10ns on the base of the stem. 

Relsolation vas also used to confirm the pathogenicity of this organism. 

These organisas have, the potontial to cause serious damage to 

quack grass. How~ver. the 'lanificance of their effect under field 

conditions is unknown.' Ger.ination etudies indicated that diseased 

rhlzo.es coll~ted fro. the field showed percent ger.inations of 

8O-1~ and li tUe ahoot de.th ... noticed in the field. More intensive 

studies of qu.ack gr .. s populations under field conditions .re required 

to detenùne the effect of pathoaens on rhizœe growth. 

2.3.2.4. Otber fungi isolated froa plant parts 

sapropbytic funai were .1ao iao1.ted froa 

quack ara... sa. of' tbeae funai are li.tect in Table 11. specie. 

f ... ttIfO of theae leDera bave ben previoualy reported _ patboaena 

on ..-clr ...... «Al tel"'DlU"ia and Ac..-i_ C ~O!P!ri_)) • lkMever, 

ora-ni... li.ted in Table 11 tieN not uaociatect vith 8ft7 .,.pu- of 

~D ______________ ~ __ .=~ ____ ~.~~ ________ ~ __________________________ ~~_ A 

i 

l 
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TABLE 11: Non-pathogenic fungi iaolated from quack grass 

Species 

Acremonium (Cephalosporium) sp. 

Al ternaria sp. 

Aspergillus sp. 

Epicoccum pUrpurascens Erenb. ex Schlect. 

Microdochlum bolleyi (Sprague) de 
Hoog and Her~artdies ~ Nijhof 

Penicillium sp. 

Trichoderma hamatum (Bon.) 8ain aggr. 

Trichoderma viride Pers. ex Fr. 

Plant Part 

rhizomes 

rhizomes; stem, 
leaves, seeds 

rhIzomes 

1 eaves and seed 

rhizomes 

rhizomes 

rhizomes 

rhizomes 
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r di.ease on the plant. 

six of the fungi listed in Table 11 have been reported to be 

antagonistic to other fungi. Species of Trichoderma have been 
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r~ported to be antagonistic to Cochliobolus sativus (prasad et al. 

1918) and Aspergillus species, Trichoderma species and Epicoccum 

purpurascens have been shown to be antagonistic and possibly parasitic 

on C. sativus, Fusarium culmorum and Rhizoctonis solani (Wu 1911), aIl 

of which are important cereal pathogens. Microdochium bolleyi has been 

linked to a possible antagonlstic effect on Fusarium species. Reinecke 

(1918) found that there was a negative correlation between the presence 

of ~. bolleyi and the number of wheat plants infected with Fusarium 

species. Acremonium boreale Smith and Davidson may play a slgniflcant 

role in determining the nature and Intensity of damage in snow mold 

complexes of cereals and grasses (Smith and Davidson 1979). Therefore, 

in addition to the possibility of quack grass carrying potential 

pathogens of economia~crops, it may also carry a complement of antagon­

istic fungi which may limit pathogen development on this plant and 

thereby reduce its importance as a source of inoculum. The importance 

or extent of this phenomenon, however, i5 unknown. 

2.3.3. Disease occurrence on cereal crops - 1979 and 1980 

Disease surveys of cereal crops were conducted to establish the 

~e and severity of cereal diseases on Prince Edward Island in 1979 and 

1980. Cereal grain production constitutes an iaportant part of Prince 

Edward Island agriculture. Cereal diseaae i8 one factor which can 

greatly affect crop quali ty and yield. The type and severi ty of these 

diseaaes -.y vary from one year to the next. 

The a.-er _ather pattern _y explain, to seee extent, the 

diieaae aituation which occurred each year. Weather • .-.ries were 

obtai.ned fra. the Technical Servictfs Branch of the Prince ~ 

Island Departllent of Aariculture and Fore.try. Above nONal rainfall . 
during the latter part of .. y 1919 relul ted in a deI"", of .prina lowing 

t to late May and ear ly-to-aid June. Above noNal tellperatures for May 

and. June and below no,...1 raint.il in June ..... lte.d iD rapid poowth 
1 

.... 
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and development of early sown fields. As a result of dry condit10ns. 

disease levels remained low in these fields. Record high ra1nfall 

in July and August, and above average alr temperatures ln July and 

early August. encouraged high dlsease levels to develop ln some crops, 

particularly ln late sown fields. 

In 1980. dry conditions allowed many farmers to complete sprlng 

planting operations by the end of May. Cool, dry conditions durlng May 

and early June resulted ln delayed germination and slow crop develop­

ment. Dlsease development was delayed also, however. Above normal 

ralnfall in late June and July resulted in rapid development of many 

dlseases which was Intenslfled by high rainfall ln early August. 

Conditlons were very good for harvesting cereals and. as a result. 

over 40% of the cereal crop was harvested by the end of August 

(Anonymou~, 1980). Crops harvested late were seriously damaged by 

fusarlum head blight however, which was promoted by weIl above normal 

ralnfall. 

2.3.3.1. Dlseases occurring on wheat 

Winter wheat does not constitute an important part of wheat 

hectarages grown on Prlnce Edward Island. Winter kill was severe ln 

1979 and as a result, a large hectarage had to be plowed down, with 

remaining fields showing 30-60% winter mortality. The most widespread 

diseases occurring on w1nter wheat in 1919 were Septoria leaf blotch 

(incited by-Septoria nodorum), powdery mildew (încited by ErYsiphe 

graainis f. sp. tritici). and fUBartum head bllght (incited ~ 

various FUBarium Bpecies) (Table 12). Leaf dise.se ratings ranged 

fraB two t~ ten percent of the flag leaf dise.8ed and from three to 

ten perc~t of the second leaf disea.erl. Yield 108ses froa foliar 

patholens were not considered to be significant. Fu.ariu. head bliaht 

occurred in aIl fields Burv~ed but serious losses occurred only in 

one field (1~ spikelets destroyed). Lo~ levels of take-all. incited 

by, Gae-..n~el ar_inis, were present in .ost fields .urveyed, but 

repreaented a yield loas of only Ohe to tm-ee perc.,t. Gl_ blotoh. . , 

incited by S. nodo ... , aho occurred but di.eue levels weI"e ..... rally 
- 1 

low. 
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TABLE 12: Mean disease ratinas for d1seases occurrlng on wheat 

DUJease Mean Standard error Mlnl. ___ Jlax18U11l 

Powdery .ildew 1 

1979 1.9fl 0.4 1.2 10.7 

1980 1.3 • 1 1.2 3.0 

Septorla leaf blotch 1 

1979 11. 7 4.9 1.2 94.5 

1980 21.7 4.6 1.2 43.9 

" 
FusarlUJ11 head bhght2 

1979 22.2 2.9 0 51.0 

1980 14.4 6.2 0 63.0 

Take-all 3 

1979 0.2 0.1 0 3.0 

1980 12.1 2.2 24.0 

Saut 3 • 
t 

1919 2.0 0.9 0 20.0 • t 
1980 7.5 2.1 0 24.0 

j 
3 

f 
i 
1 

1 ~ leaf area dise .. ed 
.. 

2 - S apikeleta dia ... ed 
; 

3 - S population diae .. ed 

... 

( 
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Only three faJWers were known ta have grown .1nter wheat ln 1980. 

Reaults of d1sease surveys of tbese fields are not presented due to 

the severe wlnter kill whlCh occurred ln thiS reglon. 

FUSarlu. head bl1ght cauaed the most serlOUS los ses ln sprlng 

wheat ln 1979 and 1980. ThiS d1sease has been lncreaslng ln lmportance 

on Prince Edward Island ln recent years (Clough and Johnston 1978b). 

Wsr. teaperatures and hlgh rainfall ln late July prov1ded very favorable 

condltlons for dlsease developaent. ln 1979, the mean percentage of 

spikes Infected was J6.2~. Approxlm&tely 22.2% of the splkelets were 

affected. Maximum dlsease level recorded was 70% of the splkes and 

51% of the splkelets affected. 

The hlgh levels of dlsease present ln 1979 provlded hlgh levels 

of lnoculum for 1980. Dlsease ratings ranged between 12% and 41% of the 

plant populatlon affected and between 22% and 63% of the splkelets 

affected. Flelds WhlCh were harvested late were the m6st severely 

daaaged. Fusarlum head bllght can cause serlOUS damage as long as 

the crop remains standing ln the f1eld, and, therefore, the longer 

the crop lS exposed ta pathogen lnoculum, the greater 18 the potentlal 

for serlOUS y1eld 10ss. ThiS disease was also responslble for red~ced 

ge~lnatlon of seed used ln 1980 and 1981 and a Slmllar sltuat10n was 

expected for certified seed stocks for 1982 (St1rllng, personal 

c~nlcatlon). In addition to these lasses, there lS also a danger 

from ~cotoxins produced ~ var10US Fusarlum species, whlch may have 

serlOUS consequences for llvestock which consume contamlnated graln. 

Powdery .ildew was .ore severe on wheat ln 1979 than in 1980. 

Mean disease ratings were 1.6% of the flag leaf diseased and 2.4% of 

the second lear diseased in 1979. In 1980 powdery mlldew was found 

1n only 50% of the fields surveyed. Disease levels ln both years 

were not considered to be great enough to cause serlOUS y1eld loss. 

T~s -.y have been due to the ext~ly high ralnfall in July. H1gh 

dlse •• e levels .ay be favoured bf low .aisture levcls (Cherewick 1944). 

Disease severity is also influenced by high nitrogen fertility (Clough 

and Jobdaton 1978&). nearness to other whea~ flelds (John.ton 1974), 

and the use of funaicidea. These factors -.y explain varlat10n in 

dise... levels found in one field to the next and froll one season to 

the nen. 
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Septorla leaf blotch was the follar pathogen occurrlng at the 

hlghest levels ln 1979 and 1980. The disease occurred at low levels 

durlng the flrst part of the season ln both years and only trace 

amounts of the dlsease were found. Frequent ralns ln July and August 

provlded Ideal condItIons for splash dIspersal of conld18, and by early 

August dlsease levels were hlgh ln aIl fIelds surveyed. There was a 

strong posItIve correlatIon ln 1979 and 1980 between septorIa ratlngs 

and seedlng rate (r 
5 

0.5441 ln 1979 and r 
s 

0.7374 ln 1980, 

both sIgnl fIcant at ~ -= 0.0005). ThIS wa~ to be expected SInce hlgh 

denslty and close aSSocIatIon of plants would make splash dIspersal 

of conidia very effectIve. Hlgher plantlng denslty would also make 

the canopy mlcrocllmate more favorable for dlsease development. No 

correlatIon was found between dlsease ratlngs and date of seeding. 

There was al 50 no correlatlon between disease ratlngs and succeSSIve 

years ln graIn ln 1979. In 1980 however, there was a pOSItIve correl-

atlon between septorla leaf ratlngs and succeSSIve ye&l'!> ln wheat 

(r 0.5642, signlflcant at 0(" 0.0005). Mean septorla ratlng was 
s 

11.7% ln 1979 and 21.7% ln 1980. Although the 1980 mean was hlgher 

than that of 1979, there was less varIatIon ln dlsease ratlngs. 

Loose smut, lncitedby Ustllago"trlticl, caused some losses, 

partlcularly ln Opal and Vernon wheat. In both years, losses were 

hlghest ln fIelds where untreated seed was used. Losses ln these 

fIelds ranged from 6% to 20% ln 1979 and 8% to 24% ln 1980. Losses 
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of 12% to 15% however, were recorded ln flelds ln WhlCh funglclde-treated 

seed was used in 1980. 

Common root rot, InCl ted by Blpolaris sorokinlana and varlOUS c:-­
Fusarium specles, occurred ln aIl flelds s~rveyed, although disease 

levels varled greatly, ranglng between ~ to 30% ln 1980. Mean root 

rot ratlng was 1~. Take-all. also a root rot. wQs a problem only 

ln lsolated fields. In 1979, maxlmum disease ratlng was 14% and the 

mean was 3.0% of the plants lnfected. In 1980. the mlnimum and 

maxl.um diseas~ ratlngs were 1.0% and 24% respectively, with a mean 

of 12.a. 

other dlseases WhlCh occurred on wheat but which had a low 

lncidence included spot blotch (incited by B soroklniana), ~r.Jf!noptro.a 

i 
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leaf spot (lnclted by Selenophoma donaClS), leaf rust (lnclted by 

PuccInIa recondlta f. sp. trltlcll, barlev yellow dwarf (incited by 

barley yellow dwarf Vlru~ (BYD\) 1. and ergot (lnclted by ClaVlceps 

pUrpurea) 

2 3.3.2 Dlsease occurrence on rye 

On PrInce Edward Island, rye 18 grown prlmarlly as a rotation 

crop, prior to tobacco. Therefore, yleld 108s due to dlsease on this 

crop 18 not as Important as for other cereals. The most common 

diseases occurrlng on rye. ln 1979. were leaf scald (lnclted by 

'!blnohoaponum secalls and tak~all (Table 13). The mean scald ratlng 

was 10% MaxImum dlsease rating for anY fIeld was 45.14%. Mean take-

aIl ratln~ was 4% of the populatIon ln the fIeld affected. MaxImum 

percent disease recorded was 21%. WIth both dlseases. there was a 

posItIve correlat10n between succeSSIve years ln rye and mean dlsease 

ratlngs For scald, r = 0.7218 and was slgnlflcant at '" = 0.002. 
S 

For take-all, r 
s 

Ob8539 and was sIgnIflcant at-'·0.002. Thls 

Indicates that both d1seases were more severe ln those fIelds ln WhlCh 

rye was grown for two or more years. 
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Ergot was common ln most fIelds surveyed but was frequently 

restrIcted to those plants occurr1ng along the edges of the fIeld. 

Fusarlum head bllght appeared late ln the season, as weather condItIons 

at thlS tl~ were favorable for d1sease development. Septorla leaf 

blotch. spot blotch, common root rot, and powdery mlldew were also 

present. ,;.1 

Rye was not Included ln surveys ln 1980. 

2.3.3.3. D1sease occurrence on oats 

The most prevalent d1sease occurrl~g on oats ln 1979 and 1980 was 

septor18 leaf blotch lnci ted by Septoria avenae (Table 14). This disease 

was present at low levels ln aIl f1elds during the flrat half of the 

season. By late July to early August, however, the disease Qccurred 

at high levels ln MOst fIelds. 
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.f"\'t'l!> troll' on~ vear .( th .. ne){t dü no' -81> slgnlflcantl\ rlouli!r. 

d.nc ohnstor . q78a Most cultJvar~ of <latc: art' sus<.eptlblt" t0 thl!' 

:: l.lrk and Z. ~ Il nsh 1 96() rIverai. Ilt"ic los!' dttrlbuted 

!'tanLd, .f1 pre,luu~ yearS (.-,uullh d.nc ohnston 1978al, and ma\ be dS 

A PO"l' Vf' C'orrelatlon wa!' tuund between seedlng datt" 

and dlsease ratln~ 'rc: n 4425. sll~nlfj(_an' at .... o 031 1 r 1979 

ThIS sugllests tha' the dlst"dse was more se .. ert' ln later sown flelds 

rIj( such corre lat Ion was f ound l Tl .98u No correlatIon was found bp-

tween dlsease ratlngs aNd succeSSlve years ln oats. Only three of the 

f le Ids surveyea l r. 1979 and tW(. f l e Ids l r, 1980 had been sown to oats the 

pre\ uu~ year. howt"\t"r V l sease ratlngs ln these fIelds tended to be 

~ l ghf'r than was tound ln those flelds not sown to oats the prevI DUS 

vear ThlS was to be expected as the L aUSH 1 organ l sm !>ur, l ves frorr 

one vear to the next on crop debrls 

[!T'el hslera leaf spot, lnclted by Drechslera ayenacea, oC(urred 

at low levels ln most flelds ln 1979 and 1980 but actual levels of the 

dlsease were not ascertalned ~ymptoms of thlS dlsease may be easlly 

confused Wl th those of sertor la leaf blotch_ Therefore both of these 

dl seases were assessed together. IsolatIons ta confirm the Identlty of 

the cau'sal organlsIDb were conducted ln only a few cases ThIS pathogen 

has been reported ta occur at hlgh levels on oat seed ln the MarItIme 

;, proVInces (Clough and Johnston 1978b), but the lmportance of thlS 

dl sease on ?ats 1.S unknown. 

Red leaf of oats, InClted by BYDV, was found ln many fIelds but 

was more serlOUS ln those flelds w~lch had been sown late. Thls d1sease 

18 transml tted by aphlds and has the potenhal to be very damaging if 

l t occurs early ln the season. In 1979 and 1980 howeyer, aphlds were 
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lht- mO<;l W10f"srread d,seast' found or. barle\, and probabh the 

moc:;+ damalipnJ.!. wal'. lommOn ro,'t rot, Inclted bv CochllObolus satlvus. 

tusar,um ~pe(le~. dnd posb.bl\ d number of other root Infectlng patho-

Thl~ dlSeaS( was fuund ln aIl fIelds surveyed ln 1979 

dnd 1980 dnd tendel.J t(, be mort' se\ere ln fIelds ln WhlCh grdln was grown 

Inr tW(, or mor .. vears There wa~ d posItIve correlatIon found ln 1979 

betweer the Ilumber of successIve vears ln graIn and percent root rot 

\o() <;;uc~ Lorreiatlon was found ln 1980 The mean root rot percent 

lounJ Ir 197'1 wai' 3.' 1'%. wlt~ a mInimum and maXImum ratlng of 14'% and 

--g'l,. respec t I\e!\ The mear percent root rot ratlng ln 1980 was 24.8% 
\ 

WI th d mlnlmUQ'l and maximum "alue of 8 0"11> and 4..! 0% respectlvely The 

decrease Ir raot rot noted ln 1980 mav havt: been due ta the earl.' 

sowlng and cool, dr\ (OOdltlons of iate May and early June ln 1980 

Spot blot(h Ilnclted by C satlvus), and net blotch (lnclted by 

P:renaphord teres) were the most prevalent leaf dIseases occurrlng on 

barle;: ln 1979 and 1980. Net blotch was found ln aIl fIelds surveyed. 

~pot blotch was recorded ln most fIelds surveyed, but only later ln 

the qeason Net blotch ratIngs remained low for June and most of July 

1 n both years. However, there was a dramatlc Increase ln net blotch 

ratlngs followlng a perlod of wet weather ln Iate JuIy. As a resuIt, 

dlsease ratlngs varled extenslvely over the season. In 1979, mean 

ratlngs ranged between 1.2% and 97.4% wlth a mean of 8.7%. 

ranged between 1.2% and 48.1% with a mean of 6.8% ln 1980. 

Ratlngs 

Pyrenophora 

teres was conslstently lsolated from dlseased tissue for most of the 

seasoTi. isolatIon of c. satIVUS became more common as the crop matured. 

c. salI vus was otten Isolated from lesions slmllar to those associated 

/ 
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blotch 

1979 trace 

1980 o q 

rot " 
197q .1':. l ~. 3 

1980 24.8 2.1 

1979 1 • 1 0.4 

1980 o. ~ 0.1 

Percent leaf area dlseased 

Percent root rot a ~ 2 b + 4c 
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\i' Il. murr 

14.0 

8.0 

o 
o 

where a,b,c percertt of plants ln the categorle~ 
Sllght, moderate and severe dlsease respectlvely 

3 Percent populahon aftected 

48.1 

21 .4 
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42.0 

15.0 
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wlth net blotch ln th15 SItuation. C .atlVU$ was probabl} a ~~con-

dary Invad~r of the.~ leslons. 

Leaf s~ald. lnc 1 ted by RhyndlOlI,MU"" woel Uf. aho c~nh 

occurred ln _ny fl~ld5. ThIS dlsease .. a5 found ln aIl early sef."ded 

fIelds but re_Ined at 10.. levels for June and earl} July. Olsease 

l~vel~ rose dr ... tlcally however. followlng the~period of .. et .. eather 

ln 81d-July ln bath 1979 and 1980. Scald .. a8 not as prevalent on the 

top t .. o leaves of barley ln 1980 as .. as found ln 1979 althouRh traces 

could be found on lo..er leaves ln aost fl~lds surveyed. ThiS dlsease 

dld. however. develop to a serlOUS leverl ln fIelds WhlCh had a pre­

VlOUS hlstOry of scald and had been SONn to barley for two or aore 

years Slnce thls dlsease overwlnters on straw and debrls and Its 

10 

spread 18 Ilmlted by raln splash dlssemlnatlon (Ayesu-Offel and CartIer 

1979), the role ~f the Infected debrlS ln Increaslng dlsease levels 

15 ObVIOUS. Mean scald ratlngs were hlgher in 1980 (3.4%) 

than ln 1979 (1.5%). even though the dlsease dId not occur as often. 

Although mean dlsease ratlngs were low for both years. me an scald 

ratlngs for Indl vldual fIelds ranged to a hlgh of 37.6% ln 1980. 

ct; . other leaf spottlng dlseases WhlCh occurred on barley ln 1979 

and 1980 Included powdery mlldew (lnclted by ErrSlphe gramlnlS f. s~ 

hordel). leaf rust (lnclted by PUCCInIa hordel), selenophoma leaf 

spot (lnclted by Selenophoma donacis var. stomatlcola), and barley 

yel10w dwarf (lncited by BYDV). These diseases developed to high 

levels only ln lsolated fields, partlcularly ln fIelds wnlch were 

sown late. Overall yleld loss attributed to these diseases was low 

however. 

Four dlseases affecting spikelets were recorded. Loose smut, 

lnclted by Ustllago ~, was quite common in fields ln which hom~ 

grown seed and/or no fungicide seed treatments were used. In these 

flelds, levels of 15% to 20% of the plant populat~on was affected. 

In fields where certified and fungicide-treated seed was used,.smut 

levels of only 1% was recorded. 

Fusarium head blight, Incited by various Fusarium species, was 

prevalent and caused serious losses in most~fields, particularly in 

1980. The high disease levels were probably the result of favorable 



". weather conditionS for dlse.se deve}~nt and the presence of hlgh 

Inoculu. levels f~ 1979 and froa other lnfected crops, especlally 

wheat. ln addition to the actual yleld loas, there was reduced 

geralnatlon of barley seed uaed for the 1981 cropplng season. The 

Fu •• ru. specles occurrlng on barley were known toxln producers VhlCh 

c.uaed additlonal proble.s wlth feed barley (Johnston. personal 

C~ll1c.tlon' . 

Tva other dlseases found to occur on aplkes, but only at 10. 

leve la, were aeed bllght (1ncl ted by BJ.polaru Boroà1niea), and ergot 

( mc 1 ted by C lav 1 ceps pUl]?urea). 

L.3.3.5. D1seases occurrlng ln mlxed barley and oat flelds 

Mlxed grain, m&1nly oats and barley, constitutes the largest 

hectarage of land sown to graln creps on PrInce Edward Island. The 

dlseases recorded ln m1xed flelds vere the same as those found ln , 
pure stands (Table 16). D1sease levels were generally lover than were 
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found ln pure stands of these creps. In 1979. many fIelds were sown late 

and. as a result, mean disease ratlngs for net blotch on barley for the 

season ln the se flelds vere hlgher than ln pure stands. A slmllar 

sltuatlon also eXlsted for septorla Ieaf blotch on oats. The late 

sowlng of these fields may also have been responslble for the trace 

amounts of leaf scald found on barley as this disea~ lS more favored 

by early spring condlt1ons (Clough and Johnston 1978a). 

2.3.4. Conclusion 
ça. 

" 

Quack grass was found in the marjority of ce~~l fields in 1979 and 

1980. Although densities varied greatly from field to field, survey 

results indicated that quack grass often occurred :t levels which could 

severely interfere with crop yields. In addition, because this species 

is the most important grass weed in cereal fields on Prince Edward. 

Island (Ivany 1980), and is associated with many cereal pathogçns, 

it may a1so be an important source of inocu1um for cereal diseases. 



TABll 16: Mean dise.sr ratinas for dlse.ses occurrlng on 
.lxed graln 
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Crop Dlsesse Mean 1 Standard error Naxl~ - Mlnlau. 

Barley 

Oats 

Net blotch 

1919 

1980 

Scald 

1979 

1980 

Leaf blotch 

1979 

1980 

Septoria 
leaf blotch 

1979 

1980 

22.9 

2.7 

trace 

1.7 

trace 

2.7 

18.2 

3.4 " 

8.3 

0.6 

0.4 

1.0 

5.1 

1.4 

1 Ratings expressed as percent leaf area diseased 

1.4 91. 9 

1.2 15.9 

1.2 1') ? _. ~ 

1.2 28.7 

1.3 90.7 

1.2 40.9 
\ 
l 
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( Thlr~y pat.ho,ens ..eN' Iden.xi fled 00 quack ,ra •• \IO eastern Canada 
r 

dur1n, thl5 aurvey. This 118t of pathoeens .. y however, be Inca.plet~ 

IIfl th a survey coverlnl such a w,lde area, 1 t loIOuld be easy to O\Ier look 

so.e pathogens. The .o.t lntenslvely surveyed area was Prlnce Edward 

Island. It should he noted that the .~a aurveyed ln Quebec was the 

rellon surrounchna Macdonald Callpus of NcGill UnlverSlty. Onlya_ll 

are .. of Nova ScoUa and New Bnmawlck were surveyed. No data i~ 

avallable for other area. of theae provlnce. wlth the exceptlon of 

lncldental reports. surveys were baaed pri .. r11y on v1sible sr-Ptoas 
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of duease. As a reault, or,&nlsas cauung no apparent syaptOlis but 

still pathogenlc on the plant would be overlooked. Var1ations ln levels 

of pathogens, as a result of weather or other factors, from one year 

ta the next .. y a180 have Influenced VhlCh species were found durlng , 
any survey perlod ln question. Phyllachora gramlnls, for exa.ple, vas 

co..anly found at hlgh levels on quack grass in 808t areas of Prince 

Edward Island ln 1979. In contrast, thlS pathogen vas found only 

occaslonally in 1980 and could have easily been overlooked ln seme 

Instances. More intensIve surveys of quack grass in eastern Canada 

coverlng a wider area and Includlng more cropping systems and un­

dlsturbed areas would therefore provlde 8 more comprehensive llst of 

pathogens occurrlng on this species. 

In cereal disease surveys. several diseases were found to be 

widespread in aIl cereal growing areas. Septoria leaf blotch and 

fusarlum head blight were the most commonly found diseases of wheat. 

The most serious disease of oats was septorla leaf blotch. Common 

root rot and net blotch were the most serious diseases found on barley 

dur1ng this survey. Other diseases found on these crops occurred only 

at low levels or, ~f~serious, were problems in isolated areas only. 

A great variation in levels of many diseases W8S found from one year 

to the next or from one area to another. This is an indication of 

the importance of annual regional surveys to determine which diseases 

are likely to cause problems. The pathogens responsible for these 

diseases vere a1so found on quack grass. with the exception of septoria 

leaf blotch of oats. There is a need to establish the extent of the 

role which quack grass may pl~ in the epidemiology of cereal pa~ogens. 

i 
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II 1. HOST SPECIFICln OF SELECTED FUNGI lSOLATED YROII PLAJII'T JlATERIAl 
() 

3.1. IntroductIon 

The concept of hoat apctclflclty of pathogens OCeUrTlng on quaek 

gra .. la l~rtant ln 0.0 ~.. Flrat. lt 18 eaaentlal ln understandlng 

the role of thu hoat ln the perpetuation or eatablat.ent of any 

dl .... e oecurTlni on an ecoDWic llrus crop. sec0,r. bost speclfIcl ty 

studies are a critlcal phase of a blologle.l control strategy agalnst 

th18 weed. Before Any pathogen ean be serloualy consldered as a 

potentlal blologlcal control agent. the apeclflclty of the organisa 

must be clearly understood. 

Most pathogens show a hlgh degree of speciflcity. partlcularly 

the rusts and IItldew. as noted by Brian (1976). ,The evolutJon of speh 

speclalued pathogens is thought to be strlctly bound to that of thelr 

hosts (Clccarone 1976). Eshed and Dlnoor (1981) have suagested that 

speciflclty of host/parasite relationships refleets lIany randem events 

that accompany host developaent in a region ln seasons where the para­

site is very active. Adapted phenotypes. partlcularly if speciallzed. 

may be subJected. through the hosto to an ecologlcal Isolation followed 

by genetle barrlers and speciation (Ciccarone 1976). Therefore, the 

longer a pathogen and a partlcular host evolve together, the greater 

is the chance of a more speclalized host-pathogen relatlonship de­

veloping. 

" The specificit,y of organisms found on quack grass has not been 

studied to an~ extent, with the exception of physiologic races of 

pathogens occurring on economic crops and in respect to the ability 

of quack grass ta serve as a source of inoculum for pathogeQs of 

economic crops. ." 

Table 17 lists those pathogens of quack grass which have a re­

stricted host range or for which physiologieal races o~ a limited hast 

range are known. This list does not include those pathogens, such as , 
Fusarium species orBipolaris sorokiniana ~or which variation in viru­

lence o~ aggressiveness may exist but have not been assigned the status 

of a special physiologieal form. In such cases. the variation reported 

, 
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TABLE 17 Pathogens of quack grass reported to have d 

restrlcted host ranK~ 

Pathoaen 

AI> locarpe Il a auypxr 1 

ErySlphe &r!!ln18 f sp 
aaroeyri 

Leptoaphaerla anlsoaeres 

Phleospora S~lnearu. 

Physoderaa graaln15 

PucClnia coronata 

PuCClnia sramlnls 

PuccInia recondlta var. 
agropyrina 

PuCClnia strilformls 

PythlUDI perulum 

Rhynchospor~um secalls 

T1l1etla earhe 

Ustilago bullata 
\ 

(~. 8gropyrl) 

U. elytr1sae 

~. spe~azzini var. 
agrestis 

• 

.. • 

Dlseas~ 

leat spot 

powdery IIIl1dew 

leaf spot 

leaf spot 

brown spot 

crown rust 

stem rust 

leaf rust 

strlpe rust 

root rot 

leat scald 

smut 

stem smut 

smut 

stem smut 

Heference 

Green 1950 

Marchal 1902 

Wehmeyer 1942 

Hard i 80n and 
Spr.gue 1943 

ThlMlllalachar 
Dlckson 1947 

Erlksson 1909 

Erlksson 1894 

Erlksson 1894 

Erlksson 1894 

Sprague 1950 

Caldwell 1937 
r 

Brenckle 19l'tL 

Zundel 1953 

Anonymous 1963 

Fischer and 
Hirschorn 1945 
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aay be a result of pathogen varlation rather than a speclal host 

parasltr InteractIon 

On 1 Y two PB thoaens have been repor ted t 0 be gpec 1 f \ ( toqua c k 

RraBs Aplocarpell~ agropyrl Sprague iGreen 19501 and Leptosphaer18 

anlSOlieres Wphm. IWehlleypr 1942) Little InformatIOn \" avallable on 

these two organlslIs 80th pathogens Induce leaf spotting and the former 

has been reported ta be qUlte parasltlc on leaves of quack gras~ 

(Sprague 1950) A lack of ~8earch on tht!se organlsm5 may expl aln 

thelr Illlited known hast range 

There 15 sOIte confUSIon cdhcernlng the speclflclt} of thr other 

patho~ens listed ln Table 17 Host specific forms have been reported 

for PuCCInIa ~pecle8 (ErIksson 1894). Eryslphe gramInls DC f sp 

agropyrl Marchal (Marchal 19021 and R!vnchoapOrl\81 secalls 1 Caldwe 11 

19371. However. several reports Indicate that the host ranges of 

thest" organlsms May not be as strlct as prevlously reported Hardlson 

(1944) reported lsolates of E gramlnlS From quack grass that could 

attack wheat. barley and ElymuS specles. Peturson (1954) reported 

the eXIstence of Pucclnia coronata f. sp. secalls on quack grass whlch 

had a much wlder host range than prevlously reported fo~s. Schwlnr­

hamer (19551 has Blso reported a form of P. COrona ta ln North Dakota 

slmllar to P coronata f sp secalls. 

The speclflclty of torms of P. strllformls was placed ln doubt 

by reports of stralb (1935, 1937) who reported that lsolates of P. 

glumarum (~. strllformis) from quack grass ln Germany were hlghly 

pathogenlc to Amerlcan kanred red wheat, even though German wheats 

were resistant. Popov (1979) also reported 1801ates of P. striiformls 

from quack Grass could attack wheat. However, distinct biologieal 

races of P. striiformis have been reported by Straib (1935, 1937). fl 

"ehta (1924) and Manners (1950). Since Rudorf (1929) has reported 

distinct physiological differences between European and North Amerlcan 

Isolates. further investigatIons May reveal forms whlch display hlgher 

levels of Bpecificity. 

There are few reports on the existenoe of host specifie fol'lDs of 

P. graminis and it iB generally, assumed that races of P. graminis. 

~~-------------------~-~ 



dlthough ~reatl, ~~trlcted ln hast ran~e, ar~ not restrlcted ln hast 

ranlle' tl' one specles (ErIksson 1894, '>takman and Plerrœlsel 1917, Mehta 

192' and 8atu.. 1950) Prasda 119471 however, reported the eXIstence 

of P gramlnl~ Pers sp a~rapyrl ~ehtd and Prasda, whlch dlffered 

phYSlologlcallv trom an) other form of F granllnls and was restrlcted 
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ln hast ran~e tu three Agropyron specles Therefore, sufflClent contra-

dlctlon5 eXlst whlch suggest the necesslty of addltlonal work on the 

host specltlclt~ of varlOUS lsalates of ~ gramlnls 

PuCCinia recondlta, one of the most hlghly speclallZed of the 

('ereal MJsts, IS the onh jZramlnaceous roust for WhlCh a spe(lfH forma 

speCiales 15 reported on quack jZrass I~amborskl, personal communicatIon) 

However. there lS still controversy relZardlng the taxonomv of P recondlta 

and lummlns '1971 1 treated the spec les as a "spec les complex" encom­

passlng over ,0 synonyms for the specles There has been extenSive 

SUbdiVISion of the sp~cles malnl} based upon hast speclal1Zatl0n (Mains 

191\' Host speclfll forms from quack grass have been reported by 

Md 1 n<; '1933 l, II/Il son and I:tenderson (1966 J and Markova (1976 J Quack 

gras~ lsolateb of P. recondlta lacklng thlS strIct host speclallzatlon 

wert' reported by FIscher (19351, Guyot (19441 and Markova (1976) 

Markova '19761 used the name P perslstens whIch may be consldered 

svnonymous Wl th f' recond l tel 

Controversy also surrounds the speclflclty of Rhynchosporl.lllD 

secalls, the causal organlsm of scald of grasses. Caldwell (1937) 

reported a hlgh degree of speclallzatlon, each race belng restrlcted 

to 1 ts own host. ThIS concluSIon was supported by resul ts of MÜller 

(19531. Reed (1957). Owen (1958) and Kllne (1960). However, con­

fhchng results were rep9rted by Bartels (1928), Smith (1937), 

Sarasola'flnd Campl (1947), Scheln (1958) and Kay and Owen (1973). 

Ah (1972) attrlbuted 'the confl1ctlng results reported to variabllity 

in envlronmental conditIons between the rleld and glass house and 

suggested that R. secalis can posslbly develop in the tissue of many 

host genera only under favorable conditions. Further work lS requlred 

to establlsh if the reported specificity 1s a result or a failure to 

recognize optImum infectIon conditions or if the Iack of speclficity 
'" 

15 an artifact of prevailing environmental conditions and not important 

under fIeld condItIons (Shlpton et al. 1974). 

A 



( 

. 

r Ight SpeCle~ cauSln~ varlOUs smuts of quack ~rass and other 

grasses have been reported to have d restrlcted host range Th~y 

Tllietla earlle l.r1ff IBrenckle 1918), T tri tIc l-repent l!-> 

DeCandolle and l1rl) (Zundel 1953), "\ LJstllagù agropyn 81Sb, Buller 

Il bullata Ber,keley' IZundel 19">1), 4 l agropyrlna LavrO\. Il 

ionglsslma var dubl0sa Liro, spegazlnll Hlcsch.1 IZundel 19531. 

~. L calamagrostldlS (Fuckel) ClInt. fi Jamalalnel Llru (Zundel 

1953). 7. Ustllago spegazzlnll var agrestls (~yd 1 Flsch and Hlrsch 

(F lscher and RI rschorn 1945), 8. trebowu (Zunde 1 1953) One other 

smut organlsm I~ elytrlgae) ha~ been reported on quack grass, but no 

other lnformatlon 15 avallable IAnonymous 1963) ) 

The taxonomy of severai of these or~anlsms 15 unclear and the 

valldl ty o[ them as spec les has been disputed by a number of Buthon;; 

'Fischer 1937; FIscher and Hlrschorn 1945. Fischer 1953, Duran and 

Ftscher 1961) Therefore, the speclflclty of these pathogens lS un-

78 

clear spegazzlnll, L bullata and T. earlle are currently accepted 

as valld specles Only one reference ta l elytrlgae has been found 

(Anonymous 1963) and, therefore, the status of thlS species lS unclear 

LIttle Information 15 avallable on the speclflclty of Phleospora 

gramlnearum and Pythlum perillum and thls lack of Information and 

research on these tWll organl sms may be respons 1 bl e for the Ilml ted 

host range reported ln the llterature Al though Physoderma gramlnlS 

was orlglnally reported to be host speclfie (Thlrumlachar and Dlckson 

1947), Sparrowand Grlffln (1964) have found that the eplblotlc stage 

of thls organlsm could be produced on varlOUS grasses. The organism 

has not been reported to occur on grasses other than quack grass ln 

nature. The host speclflclty of thls organlsm, therefore, merits 

further investIgatIon. 

Therefore, the actual number of pathogens re5trlcted ln hast range 

to quack grass and a few related species 15 stIll unknown. Reasons for 

thlS are varled. Checkllsts and Indices may have been publlshed 

classifYlng pathogens aceording to hosts without following Koeh's 

postulates for eaeh pathogen on each host (Dlnoor 1974). ,Also, many 

reBorts are the results of tests with one particular isolate of a 

patKogen without regard to the existence of other physiologie fOnDS 

• - .. _------' ..... -
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or....,.. Ix"-a~" Wll"iatiGil ... beeft reportecl for patboeena .ac:h 

- ""iN, l!PÙ!ia (SU' II' .ad ~_i .. l (191'1). !. rec:ondi~UI.in8 
_-..iQ~. 1"'1) andlt!pc!!!Pori_ .ecalia (Ali and Boyd 197.). 

Ali ...r lIDJ'd (1.14) bave .lao reported the existence of intra-iBolate 

vari.ility in both boIJt reaction and i.ol.te pathogenicity of !! . 
....-li.. Yet, little infozwation iB available on the reaction of 

..-ck ...... ta patboaen variation in di,,-erent iaolates. 

IIOIIt lWlF liata are al.o incœrplete in relpect to variation of 

the host. Variation in quack ama haa been reportecl ta be extensive 
) 

(J_ 1151. PallIer and Sa,ar 1913, Willia.s 1973, Meuteboom 1975. 

1110). RD info .... tiOll. however, exista on the reaction of' different 

populations or different clcnes to one or aore patbogen isolates • 

.... ... of diff'erent varieties with different diaeaae reactions aay 

alao -aplain the apparent diacrepanciea in l"esulta of bost range tests 

of pat:llopltil aac.b .. .aspcbo!priUII a~ali8 and Eïzsipbe vaainis. 

1herefore the exiatence of apecific varietieB of aany pathogens 

19 

ia -a .i.tinct poaaibi1i ty •• exeIIplified by tbe apecifici ~ of cernl 

nata. !bis poeaibili ty i. 'a1ao supportee! by pbyaiolo,ic ~cialization 
or otIIer ~t:taoaeu ~ on ...... speei_ luch as Fusari~ speoies 

(,.. 1130'. Clavieeps ~ (StAaer 1903. llantle and Shaw 1977), 

UJ::ool!tis !fNPlri (Fischer and Bolton 1943). Ultil.,o striaefoNÏs 

(DIrria l.a). IIOWever, i.ol.tes of pathoaens froa quack arass _y 

..... a bl'Ollder hoIt ran. tbaD ilol.tes oceurring on ecOlla.ic crops 

_ ..... tecI for !. ~i. f.roa barley and .. ck vaas (Kay and owen 
1,"' ... varioaa patboaeaa on wild ara,.es in Israel (Dinoor 1974, 

......... waIal It'10, 1..,,). ' 

__ he reeeareb ia' required to eatabliah. in .ore detail, "'t relationahipl. Relearch abould be extended to account 

ter _t ..... pat;Iaopn variation. If pathopna prove to be specifie, 

,..... • .. ...., be directed to evduating thei .. uee in biolo,ical 

_Vol pNII • Pat:boaena proviaa to be nan--hoat ..,.cifie .., be' 

ali_. of iaacul_ for aileases of ecOftOlÙ.C crops ..ad stadie. orientfld 

.. Oftip ~_ woald follow. 

_ ..... 
" 
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3.2. Materials and Jlethod. 

Ten pathogens iaolated from quaek ""88 and one t'rom bariey were 

used for bost specificity tests. Criteria for selection" of those 

pathogens of quack grass tes ted were based on, 'fhe . known hos t range 

of the pathogen, on the 'existence of Imown races of the pathogen, or 

if the pathogen represented the f'irst record of' Hs occurrence on quack 

grus. In sOlle cases, it was not possible to obtain inoculum t'or these 

tests (for example Phyllachora sraminis) t so they wcre not included 

80 

in tests. Erysiphe gtaminis "'as not used in te~ts because of i ts_abiEty 

to he widely disseminated and the threat of it contaminating othel" 

l'esearch œterial or subsequent~ experiments. One pathogen [rom barley, 

JXr!!lOJ?hora !!!:!! was used because of tqe taxonomie oonfusion wi th 

f. japonica (Shipton ~!!. 1973) and because it' bas only))een found 

on Hordeum species and Bromus diandrus Roth. in na~ JShipton,!j:'!!. 

1973) • , .~ 

. A total of 51 speeie~ «n the fuily Poaeeae were ~ scree'nèd" for their 

8usceptibili ty to Bipolaris soroki"niaha. Not aIl 51 spèëies vere 

available f'or 'testing with the othe!' 10 pathogena. Therefore. the 

nwaber of plant .peeies te.ta· varied between 44 and 48 for the other 

pathogens.~ AIl tests were conclucted in lJ."OWth cabinets with a daylipt­

period ,of 14 heurs and day-night tqperatures o~ 20°C .ad 'll5o
Ç re'apectivel)'. 

Eacb treatae,nt was replicated four ti... .,.ct the Olqleriaenta vere 
• , 1 

repeated three ti.,a, unIe .. otherwi.se stated. AIl ~pathopna .. re 

inoculated onto folia,e with"theexception of Umzati.· M!'Ofl!:i'Whiolt 

wu inoculated by four cliffel'tnt t.o~ ... a. 

3.2.1.1. Non-obH .. te patlaopu 

Sprq ~lation onu lea~. of pl_ta·....... 'EOI" CocIdillol_ 

t A\i.wa, Dree_Iera bileptata, ~ !!:!!!.. !Z!"!ft!PMra .j!eeica. 
'~ra terë.,!bnChoapori_ sftali. and !!f'tOl'ia tJp.. Sinale 

apore ilolaws,.arown on .potato dextroae .garfozo two _III st 21°C 

;::..~..:><.. -, 

1 
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.eN uaed for aU i.noculationa. Spore __ penil ........ prepared by 

pourina 10 al of O. K solution of platin inta five cul tares of _ch 

oraanis.. Ge~atin was Uled as a tJUrfsce wettina aaent to obtain better 
, . . 

Adherence of spores to the 1eaf aurface. The cuIta .... Weft ICraped 

wiib a flue-sterUzed needle and the resultinl IlUapeuion wu poared 

into .a sterlized blender jar. Tbe 8uapenaion ... blendecl fol' 15 aecond • 

.and then fil .. t~.~R!"v~~ l~~ of .cheeaecloth to lWOYe an­

wanted pieces of agar and larle piecéa of:'- ayeèl~..... ~ ~~ ,. 
uaed, the culture lIed!a tbey weN IJ'C*D on pnd the final .pore COD- . ., 

centrations uaed for inoculatiOl\ are pre8eated 'in Table 18. 

Plan~s were inoculsted at three welra of ~ae, by.~ t:ht 
" . 

suspension onto the plants Wi. th an at_ber Ufttil· ~ aprtl.Y - cIroppia& 

off the plants. Planta were incubated for 24 ...... in plaaUo ....... 
~ . . 

then pl_et! in arowth oabinets. I-.olaUoaa ...... _1IIIde ~ plalrta ~ 

dinu. s)'llpttlas to confir. the' iclelltity or the enllal Cd1IMl-. 

3.2a.2. Oblipte pathopu ,,-

.. 
'1'IIne ..... t fmlai WI"e .... fO'l' boat apec\ficity t .. ta. IAocal_ 

... prochaotlcJ on .-ok ~ planta lf'C*Il in p'OWtb' cabinets. Xpocul_ . . 

... collectecl by .\letion of s,oree fl'Ga infected lesvo.. To iDoculate <) . '" 
1 • ..,.., pleb were ~t .prayed with a 0.9 ~olution of ,el.tin to 

.' -.t, ~ 1...... SpOretl were then applied to lear surfaces. by placina 

'. . apot"n GD \he tipa of finprs and rubb~ng the leaves between' the1Je c 

f'iqeN. Pl_ta were placet! in the dsrk for 24 hours at ~ ~ 
, ... aad in -plu tic bap. Planta vere tben tl"aDSferred to growth 

. {; , 

. ~ineta. JJbJst reaction ... detU'llined according to the Jlethod of 

~: Q,O;. 1. 2. 3, 4. Infection 

aidered reliatut reactiona. 
fe> 

1 

\ 

c~.iated of six infection 

O. 0;. 1" and 2 ....,re CGn-

" 

iftoculatecl hy four 4U,fT.....rt 1'.IêoI.i ... , 
aoi1 rtùa.e iftOO1l1ation ......... Ulll 

.. -

.' 

" , 
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~.,. J!e!e!oa v .... juice ~ . 

V-I juiée .~ 

L~ bean_au-

, 

.. ... 

'\ 

c) 

o 

la 

spore coeolft'tNtion 
, C aporea/III. ) 

• 
, 50 ,-eGO - 60 000 

. . 
'if 000 ... 90 OOO~ , •. 

'" . 
,50 000 - 80 000 

" 

50 000 -' 10 000 

500 000 -550 000 

l 000 009 
~ 

.. 

o 

J 

~ .. ' • ~ '. J. -.. 

•• !JI'. r 
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3.2.2.1. soil infestation 

Ten seeds of each species screened were sown rn "Promix" in 10 cm 

diameter pots. The .pore suspension,was prepare~ in the follo~ing 

aanner. Quack grass leaves i~fected with~. agropxri were crushed in 

sterile distilled water with a mortar and pestle. The resulting sus­

pension was filtered through three layers of cheesecloth. The spore 

concentration was adjusted to 50 000 - 60 000 spores/ml. Twenty-five 

millilitres of spore suspens~on were poured onto the soil at sowing, st 

r, plant emergence and at four weeks growth, at which time the plants were 

clipped to allow regrowth. Controis w~e established by crus~ing 

~ealthy quack grass leaves in sterile distilled water, fiitering this 
" , 

through cheesecloth and pouring 25 ml of the filtrate onto the soil 
1 

at times specified above, Results were recorded four weeks following 

clipping to allow for any growth of infected buds which may have been 

previously suppressed by apical dominance. 

3.2.2.2. Seed infestation 

A spore suspension of U. 8gropyri was prepared in the same manner 

as outlined in section 3.2.2.1. Seeds were placed in the spore sus­

pension in a filtering flask, The flask was then sealed and the air 

in the flask'removed by means of a vacuum pump. seeds were left in 

the susp~nsion in the vacuum for five minutes. It was assumed that 

spores infiltrated the seed through cracks and crevices in the seed 

coat when the vacuum,was rel~ased. Ten seeds of each species screened 

were sown in "Promix" in 10 cm diameter pots and placed ,in growth 

cabinets •. Plants, were clipped after four weeks growth and results 
. 

l'lere recorded as number of infected shoots after four weeks regrowth. 
" 

3.2.2.3. Rhizome inoculation 

A spore suspension was prepared as outlined in Section 3.2.2.1. 

One bud rhizome pieces were soaked fo~ '24 hours in the spore suspension 

in a fil tering flask. Air l'las. then' removed frdm the flask with use. of 

-

" 
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a vacuum pump, and the rhizome pieces were left in the suspensi?n in 

the vacu~ for fiv~ minutes. Release of the vacuum allowed infiltration 

of the spores into the rhizomes. Controls consisted of rhizome pieces 

soak~d for 24 hours in a filtrate from crushed healthy qua~k grass and 

then placed in a vacuum for fÏve minutes. 

A second rhizome inoculation method used involved injecting the 

spore suspension into the axii of the rh~zome bud with a hypodermic 

syringe. Rhizome buds lnj:cted with the filtrate from crushed heaithy 

leaves were used as 'controis. 

Five rhizome pieces from each treatment were sown in "Promix" 

in 10 cm diameter pots and placed in growth cabinets. The plants were 

eut back after four weeks grcwth to allow for any growth:of infected 

dormant buds. 

3.2.2.4. Seedling inoculation 
r 

Seed of plants were germinated at 21°C in petri dishes on 

filter paper moistened with the spore suspension of~. agropYri. 

Germinated seeds were'left in the petri dishes in the dark at room 

temperature for two days following germination. This would allow for 

infection of the emerging r;adicle and coÎ'eoptile. Ten germinated. seeds 

of each s'pecies were sown in "Promix" in 10 cm diameter pots and placed 

in growth cabinets. Plants were clipped four weeks following emergence 

and results were recorded aftér four weeks .regrowth. 

3.3. Results and Discussion 

Host specificity tests ~ere conducted to determine: 1. if 

there were any potential biologica! control agents of quack grass; 

and ~ whic~ crop pathogens were IDOst likely to be influenced by the 'I: 

presence ~f quack grass. A pathogen with a broad host range would 

not be considered' a potential biological control agent and, iri this 

situation, quack grass might serve as a source of inoculum for this 

pathogen. 
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3.3.1. Bipolaris sorokiniana (Sacc. in Sorok.) Shoem. , 
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B. sorok1niana (perfect stage: Cochll0bolus sativus) had the widest 
, 

host range of aIl pathogens tested (Table 19). AlI 51 grass species 

tested developed symptoms 'wi th some speclcs more susceptible than others. 

More than 10% leaf area diseascd \'lBS comll.dered a susceptible reaction 

whereas plants .d th ratlngs of less Lhan lÔ% \-lere considered to be 

moderate1y rcslstant. Symptoms on oata and \vild oats \'Iere small necrotlc 

spots or fJCC!Œ rather than the typical brmm spot. These May have been 

a host roaction similar to the ~ypcrsensitlvc reactions report cd for 

various pathogens and probably repre~cnted a resistance roactlon to the 
1 

pathogen. Slmilar flecking occurred on corn. Results p,resented here 

agreed closely with rcsults rcportcd by Ber!œnkamp (1971). Cl'Iristensen 

(1922) repol'ted an extremely wJ.de host. range, the pathogen attacking 
, 

wheat. barley, rye and 83 species of wIld grasses belonging to 37 

different gODera. Nelson and Kline (1962) also rcported a \'lide host 

range for this organlsm t but reported marked variation in pathogenicity 

between different :isolates. They attributed thi::; variation to gehetic 

difference among the isolates as a result of mutation and recombination 

between stl'ains of this specles. Hynes (1935) reported a total of 31 

physiologlc f?rMS of this pathogen. 

~. soroklniana has becn reported as a pathogcn on quaek grass in the 

United states (Drechsler 1923b), Canada (Pa~wick and Hen~ 1933), Great 

Britain (Sampson and Western 1941), Denmark (Anderson 1955), U.S.S.R. 
e, 

(Kôzyreva 1958), New Zealand (Blair 1936) and possibly other" countriès. 

In view of the wide distribution of B. sorokiniana and quack grass and the 

broad host range of~. sorokiniana, it i5 unlikely that quack grass 

specifie stralns of this pathogen will De found. Therefore emphasis of 

study of this pathogen occùrring on quack grass shoul~ be directed toward 

thè influence' of quack grass on disease levels on cereal crops • 
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TABLE 19: Hoat range. o~ soae leaf spottin~ fungi isolated from quack grass ~ "-

Host reaction 1 ~ 

) BiEolaris Dreschslen !):renoEhora !):renoEhora ~renoEhora ~chosEorium SeEtoria 
Plant Speciea fJ9;rokl!ll~ GJ_sep~~.ta bromi japonica teres secalis 1 1 speC1es 

Alropyron cristatua +++ ++ ++ +++ +++ 0 +++ 
(L.) Gaertn. \ 

A. "1ia8~stacht!- (Hook.) +++ " ++ 0/ +++ +++ 0 +++ 
Scrlbn.. ' 

!. elon&atum {Host} +++ .++ 0 +++ <l +++ 0 +++ ~ 
) 

, , 
Beauv. ! 

A. intermedium (Host) +++ .++ ++ +++ +++ 0 +++ -Beauv. 
! . 

A. repejS (L.) Beauv. +++ +++ ++ +++ +++ ++ +++ , 
• j 

Tp.E.I. ! 

1 
}?-~ 

A. "'e~en~ (L.) Beauv. 
, 

+++ +++ ++ +++ +++ ++ ~+++ c ___ ?--' 

TQue. 
b r-

i 

! , 
!. rep;nll (L.) Beauv. +++ +++ ++ -+++ +++ n.~. +++ 

r (Sask. 

~. riparium Scribn. & 
, j:H '1 +++ ++ 0 +++ ++,~ 0 ~. 

~~ Satith ~ ) 

... 
!. ami thii Rydb. +++ ++ 0 +++ +++ 0 1..;. +++ 

"t '" 
~. trac&caulum +++ ++ 0 +++ +++ 0 +++ 

·1 (Link) Malte :\ 
\ CD 

~ b ~ . 
~. trichophorum (Link) +++ ++ 0 +++ +++ +++ ; 

Richt. ,; 
.. l ~ 

-'- - - __ .~O ,,-"., _.... "$ __ à :, r Il.,..· t«r% r t? 5" )5 t. 
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TABLE 19 (cont.) 

Agros tis ~ L. 

Alopecurus arundinaceus 
poir. 

Avina sa ti va L. 
~Laurent) 

Avena fatua L. 

Bromis inermis Leyss 
(cv. Saratoga) 

Bromus species 

Dactylis slomerata 
L. tcv. Frode) 

Di~ia ischae.um 
(5 ber) Schrëber 
ex Muhl. 

, 
Echinochloa crus-galli 
~L.) Beauv. 

~. crus-galli var. 
frumentacea (R~~b.) 
link ' 

Elymus angustus Trin • 

E. can!densis L. 
, 1 

É. cinereus Scribn. 
and M,rr. 

lOt 

.1) : ; • ,. -~_._~._,-"'_ .... 
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TMU 19 (oont.) Bittlari. Dreachslér. ~ora aoro Inian •. bbçfâtâ 

~nolhora fY!!nophora ~Ch08ï?rium septofia 
. on ca teres seca 18 ~Cles '" - ~-_._ .. _ .. - --- ._--_.-

!. cOnde ..... Preal. +++ ++ 0 
~ 

!. JUDeeua riaoh. +++ ++ () 

- $ 

Fe.tue. !f!.!!!liné.' +++ ++ 0 
Schreb. .. 

1. lonailoli. ,%huill. +++ ++ 0 

o l. gratta," HUdson +++ ++ 0 
.f< \ f· !lI.tŒ! L. +++ ++ 0 

1. J.3tir, L. var. 
c~ata Qoud._ 

+++ ++ 0 

\ 
t. tlnutoli.~Sibth. +++ ++ 0 .. 
Horde. ,i-.tu. L ~ +++ +++ 0 

Hod!9! vu1F L. +++. +++ 0 
(cv. Loyui. 

!. ~ll!f! L.( cv. +++ +++ 0 '. Laur er) , , 
!. ~llare L.(cv. Voll.) +++ +++ 0 

. 
Loliua .ultiflo~ +++ ++ 

Ji 
0 

~. 

L •. PtJrenne L. +++ ++ 0 -
!I!$l!!!berl,i. .pec1u ++ ++ Q 

~ 

t ... • ,Mm, ?lt ètIW C(rCS~' Mvl'rt'a -5 W 
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TABLE 19 (cont.) 

ory!:a sativa L. 

Panicum capillare L. 
~ 

Panicum miliaeeum L. 
• 

Pennisetum t~oide8 
(SUrII.) Stap Bûbb&rd 

Phalaris arundinaceae L. 
(cv:- NeRI) 

phelWll prateye L. 

!!2! cçmpressa L. 

~ p!ftensis L. 

Secale cereale L. __ 
(~v. 'KultroJ 

Setaria Blauea aeauv. , 

~. italica (L.) Beauv. 

~. viridi8 (L.) Beauv. 

stipa viridula Trin. 

Triticum aestivum L. 
(cv. Glenlea) 

~ T. aestiYÛm L. 
Tev. rreder:ilok) 

" 

-.1 

~ 

Bi~laris Dresehslera PYrSnophora 
,.oro iniana 'iseptata ~., 

+++ n.t. 'n.t. 

++ ++ o 

++ n.t. n.t. 

++<1' n.t. n.t. 

+++ - +++ '0 

+++ ~r ++ 0. 

+++ ++ o 

+++ ++ o 
'. 

+++ ++:+ 0. 

++ ++ o 

++ ++ 0. 

++ +++ 0. 

++ :..++ 0' 

+++ +++ o 

+++ +++ o 

.J 

" 

~ 
... 

ptrenoshora 
J&Pon1ca 

Prfënophora R§Ynchoseorium 
. erea secâi 18 

j 

n';t. '" f. ' n. • n.t., 

0 0 • 0-

. n.t. n.t • n.t. , 
n.t. n.t. n.t. 

++ . ++ O~ 

... .. , 
O· 0 0 

O· '" 
0 0 

0 0 0 

++ > ++ .,. 0 , , 

" 
0 0 0 

~ 

0 0 "0 

0. 0 .,.. 0 

" 
0 0 0 

++ ++ 0 

++ ++ n.t. 

,< 
.. -

,. 7 • Ou _ •• _ 7_ 

~ .. --

o ; 

Se2toria • .!.2!S.1ea 

n.t. 

0 

n.t. 

n.t. 

0 

0' 

++ 

+++. 

H+ 

(). 

0 

0. 

++ 

+++ 

++~ 

.. 

... 

.. -
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fABLE 19' (OOllt. ) 8ipolaril Dreech8lera. !)tren2Pbora ~ren~ora "t:OfbOra !fii!ch-!ir.ri- sria 

aOI'O,rnlana blaep&ta 'l'0Il1 ' J!pOD ca . ...!!:!! .;;aI • !tti 
Triticale +++ +++ o 

.!!!.!!!al! L. + + o 

1 - Hoat relKltion 
, \ 

o i..une no reaction ..; 

+ - tlecldn't perhapa a ~1'8.Daitive re-apona. (redatant) 

1 

++ ++ 

o 0-

.. 
.~ 

n.t. 

n.t. 

.. 
, ~' .... 

",. 

.. "'r-f,~ . 
.... ,; '"-;: 

++ - ... 11 "str!cteâ le.t spot.. p.~acm Dot .1~ ~ieOlated (laocieNtely .... i.tant) 

+++ - leat .pota coy.ring > 1«* of loaf area, pathopn ~i.olated fra. diaoued tiasue 

ft.t. - not te.ted .. 

~ 

., 
,< 

.. .. '--, 

t 

.., . " 
? 

.. .. 
t 

+++ 

o 

~ 

et 

.J 
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,. ! 
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The isolation of thb pathogen i8 the fint :ecord of "this pathosen 

occuri~ng in Canada and the first record of oécurrence cif g. biaeetata 

(' "on quack vaas. This orlani~ has rarely been reported 'as a pathoaen 
of cereal crops and, a8 ~a 're.ult. little infor'llation i. avairablé on _ , 
the pathogenicity of 1). biaeptata. It has been reported as a patbo'gen' 

... j ~ 

of whoat and corn ii1 the u.S'.a.R. and i8 a kno.m phytotoxin .proctucer ' 
",.. , . 

(Bryru:a et al. 1977). --!!. bis!ptata was isolated From the rhizo.es of ~aok grass and 

roots of barley. HOMever, when artificially inoculated ontQ leaveB" 
-
tilis organism causes leaf spotting. Because infection cOll1d apparentl~ 'i 

oceur through the leaves, foliar'inoculation was u.cd for hO$t' ~pecificity 

teat.. Symptoms on ~ saUva. ~. ~ and ~ mBls were flecks " 
• 

siailar to those recorded for !. sorokiniana and probably represented 

a resistance reaction. Dis~ase ratings of greater than 10% lèaf a~ 
affected were recorded ~:mIy on quack grasst Hordeum jubatum, !!. vulgare. 

, , 
Phalaris arundinaceae, Secale cereale, T~itic~ and Triticale (Table 19). 

Sympto.s on these hosts consisted of small irregular brown spots and 
"- discase ratings wel'e nevel' higher than 20% of the leaf are a . The re­

striëted development ~f this pathogen on leaves, when compared to 

extensive development of~. sorokiniana,suggests'its more import~nt 

role being a root pathogen. Root inoculation of'this pathogen yiel?ed 

no leaf symptoms and. in many cases, it was difficult to ,detéct symptoms 

on the'mot system of various plants. Therefore, this pathogen may be 

a weak parasite on many grasses. 

~. biseptata bas also been ,is~lated from barley and may there~ore 

play a role as part of a complex of organi8IBs cau~ing root ~t of buley 

and otber cereals. The extent of d~ge on these crops, however, i8 

still unknotm. 

3. 3.3. Pyrenophora broei (Di cd.) D~ehsl. 

!. !?!:2!! ~was isolated in Âpril i980 fro._ quack Vaas growing in 

a stand of brOlie arass (BI'OIlUs, ,species) which showed extenllÎve lesion 

\ 

, 

.. 

\, 
, '~ 



W"M.' .... NZ_I __ .... ' .... ___ • __ "_"_, 

c-

c 

p 

12 

devel .... t resultina f~ inf'ection by !. !!!:!!!. This pathoaen is 

al_t i .... tical ill .,rpholoay to!. tritic:i-repenti.. Tberefore. 

CGIlfuaion .urrounds the- identi ty of the bolate froc:. quack grasa. 

unfortunately. confirwation of identification is not avaUable ~ 

oripnal cul turea have aubttequently ~n ,lost. The pathosen .. s aslllllled 

to be!. !!:!!!.. bued upot\ iu early occurrence in the field and the 

reatr,icted "'t l'aille, as recorded in host specificity tests. 

Sho 1 hr (1"2) reported tbat !. ~ çpeara to be restricted 

to aro.ua spocies while !. ~itièi-~nti. bas the widest hoat range 

of all speci~. in ·the aenua Di-ecbalera (Uiperfect sUie of' Pyrenophora). 

In boat .cificity tests reported here, diseue developllent .. 8 re-
l 

stricted to ara.us species, ~yron inte~ium and quack ar.as· ~ 

(Table 19). Diseue S)'IIPta.s on quack arasa and!. inter.edium were 

charac~ized by aun broMn spots wi th a slight chlorotic _rain 

SUI'I'OUDCii.nl the lesions. Syaptœs on Bro.ua. however, were character­

ised by -.ch laraer circular brown lesions with prœinent chlo~tic$ 

halos. 1'heae .• ,..,to.s cloaely reaeabled a:paptoas found on Bro.as in 

lUIt:ure • " 

!. !!:!!! ia probably not a c~ pathogen,occurring on quack arus. 

C)aack ...... inf'~ted by W. pathog";' ... found on~ in stands of ~ Ji 
species .everely infected by this pathogen. Thi. suaaests that conditions 

#, . 

in the stand were 10 favorûle for di.eue develc.-nt and inocul_ levela 

were hi .. eftOUIh that the p-tboaeh could inf'ect quack gra... lnfeeti,on .. n/ ~ 

...,. note oecur unêler other le.. favorable condi tiona. ....yer (15"51) 

caaaidered ! . .!!!:!!! a physioloaic for. of PleosJ!O!'! triohostou (Fr.) 

Cea. &: cie K. (F).i!'9)hor8 tric"tou (Fr.) Pckl.), Il pathoaen previoasly 

reoorded· 011 .-cil ...... in .... tem C .... (wë_yer 1950). P. tricbo-, .t.. hM _lao been reporteCl _ a JMl1;hoaen of aevera! aruMS includina 

..... t (CaDneI'a lH1). If l. ~. a ,.i0101io fol'll of l. 'Hiobo-' 

e-tc.a.. then, i t i. -canceivable tt.at, tmdeI' parrticu1arly, favorable COll-

diti .. or- under ~tal coaditi_. !. l!!:9!! ., inf'ect .... cll • ....... 
~~~~"" 
r~-J 

.. 
>, 
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, 3.3.... J7!'!!!02hora japonica lto , Kurib. 

!. j!J?2!lica was not restricted in i ts host range t infecting aU 

but 12 .pecies test~d (Table 19). Disease d~elopaent was reetricted 

on 23 apecie. t .mile 18 spechs were considered susceptible to this 

~rlll1liSil. Prior to this, only rye had been reported as a host to this 

pathoaen in Canada (Cannera 1967). In these tests, wheat, barley, rye, . 
a11 apecies of Agropyron tested" three' species of Elpœs and Horde. jubatu 

were sU8ceptib~é. If this speeies is considered ta be synonymous with P.teres 
~ .--

(Xenneth 1962), then this host r&n&e agrees closel~,with the reported 

., hoat rance oF P. "teres. However,..as discussed earlier, Shoemaker (t962) 
-~ . , " ... 

considered !. japonica and!. ~ to be sepa~ate and valid species. 

The lack of specificity of this organiam indicates that its potential 

use as a biologieal cO!1trol agent is severely restricted. Quack grasâ 

-.y serve as a source of inoculua. but, aince this organism ia not a 

Beri~8 patbogen, quack erasa probably bas little influence on crop 

loa.-es due to this organi •• 

3.3.5-. errenophora!!!!.! (DieCt.) Dreehal. 

P. teres causes net blotch of barley and fa probably con~ined to --
Bo~ apecies in na~ (Shipton .!l.!!. "1073). lnfection of quack 

..... bu occurred only under expel'qental candi tiona (Sinah 1 "2 ) • 
~ . 

Ship~on !!.!!. (1913) stated tUt' it lIa,y be potIaible fo1' !. !!!:!! to 
.porQ,late on the surface of le.iona on· reai&taDt ara ••• s in nature. 

\ . 

'or ~.è .... CIIl. and .lao ~e of the confwaiCID cGII~b .. the ... 
ta ...... of -!:_ .!!!:!! and!. japonica, tbia orpnila ... iDelud_ in "'1; apecificity testa., ' 

t'be boat ranae of P. tere. wu ta. ..... the hOIIt raD .. of P • .. - , .~ ... 
. .i..-!oa (Table 1.), suautin, t:!Wt the .epaNti~ of the.. two as . . . 

~te speciea. MY be .... tiOMCl. The only cI~fferenoe .noticed WU 

~ !. jl!POftioa deveJoped' ~ exten.ively on Elpua species tùn did 

_!. te..... '1'Jae boat ran.,' NpOI'ted here ia broeder than Any previoualy, 
, 

l"epOrted .t.o.t ..... for thi. oraani_. !MrOatis and JIuhlenberaia 
, ' \ 

.... ,.. wre DOt prtrrioualy repol'ted ta be sWlceptible to this pathoaea. 
l> 

, -', , 
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Bowever, Ws boat l'ali., i • .ch bJ'IoacIer tt.n tbat fOlDl in nature. 
Therefore, the experi .. ntal boat raIlae ..,.. DOt re"'le ~ boat NIl. 

of tbis patholen under natural ccmditiOfts which My be restricted to 

Bord.- species (Kenneth 1912; Shipton ~!!. 1973). Bowever, in vi_ 

of the broad experi.ental bost ranle, it is possible that!. teres ~ 

attack genera other than Bordem. in nature if conditions are favo~ble. 

3.3.1. ~cosporiua secalis (Oud.) J.J. Davi. 

The isolate of R. secalis used in bost apecificity testa ... a.o.t 
specific, (Table 19). Clone. of quacklra&S frœQuebec fUldPrince ~rct I.land were 

susceptible to the isolate used. Howey~,~:~féction occurred only in 

the firet trial. Subsequent 'trials f.il~o yield di.e.se aywptola 
Ch1 any species including quack vaas. Cultures 10llt thei,r ability tG 

aporulate very quick1y, particularly after subculturing. A180, the 

cultures were very slow vorina and olten becue corrt.m.nated before 

they could be uaed. Si.ilar probl_ were encOÙftterecl by Caldwell (931) . " 

,and Key and Owen (1913). In acldition, envi~ntal concJitions appear 

to be critica~ ~or infection and -.y var,y between ~solates obtained 

fra- different bosts. Also, infection of different hoat. -.y reqgire 

differint enviroœental condi tionà. Inadequate enviJ'Ol'lMmtal concli tiona 

or UDfavorable culture conditiqns My have beera reaponsible for tbe 

laôk of infection. Ali and BO)'d (197.) augestett that failuN to 

recopia. proper envil'OIIMntal cOftdi tiona My b8ve bèen respoJl.i"~e 

for reports of reatricted boat raila-. CoDcluaiOlUl conc:emin, the boat 

raae of quack ...... bol.tes of !. s80alis cannot be ..se uatU t'ul"tber 

stuai •• 'are cODducted. 

Under field situation. in !Tinee Idward Island. !!.' aecalis bu 

... recorded on berley, rye and ~k graaa. JIOWYer, quack VU-
, " 

infeeacl nth R. secalia ... nover observed within a crop, even within 
, -

IIal'le;. C1'Ops beavily infected with R ... ecali.. Tb.refore, in nature, - -
•• aecalia. for.. fzoe. dit'eP,eftt boat. -.y he' restricted to the host. - . . 

on, tlhtcb 1:he7 OCCUJ'. .. ')-

. . 
, ( 

'" 
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3.3.7. !!ptoria ~ièa 

An unidentified Septoria lpeCiea •• iaolated froM quclt ,rus 

arowi.na in a wheat field br Prince ~ Island. The oraani_ ... 

auapected to be !. nodo .... but the identification bu not 'been c~­

fiJWed. AJ!'OllY!'On apeciea, aroau. apeciea, ~ praténai •• Seèale 

c .... 1e, Triticua .eatira- and Triticale were .usceptible to thia 
i 

pa~ (Table 19). Syçtœs on susceptible planta were nècrotic 

apota or e~ten.ive tip burn. The devel~ent of pycnidia on lesf 

tiaaue and sporulation were considerecl poai tive, confiraation of patho­

,enicity. Eleven species showed.'tY,Pical tip bum symptœas but did not 

support .porulation. 'Seventeen apecies showed'no disease develo,.ent. 
/ 

8roken.hi~ (191S) reported si.ilar ~ymptoas for ~. tritici on various .. 
GraainaceouB Hosta. This pathoaen i8, the1'efore 1 unspecialized and 

capable of attackina and &porulatina on's nUllber of different era •• es. 

Therefor,e, any ar .. s which ia susceptible to thi. pathoaen and can ~ 

"aupport &porulatian My play an ilaportant roie as a aou.rce 'of inocul.i. 

for thi. pathoaen. ... 

~ 

3.3.1. OrocYeti •• I!!P~ (Preua.) Schroet. 

. " 

'. . u. aSI'OfEi ... round only in OUebec and' re.ulta of host specificity 
-, ~ 

t .. ~~. indicate that thi. patboaen waB specifie to quack ar.ss (Table 20). 

Mo ~e of infection ... noted on any other .peeies. The mean percentaae 
, , 

iDlec~iOl1 in aU tests ... 23. «*. Tilere .,as no significant difference 

in di ..... reaction of the VariOU8 collections of quack aras~. Per­

centaee infection ... 10. and four different inoculation techniques ' 

tleN useeS in attellpts to increa.e infection levels. MaxillUll percent '. 

illtection obtain~ WBS with soil 'infestation (25.S~) but this technique 
" , 

di. ftOt differ aignificantly fre. rhizome inoculation or seedling in-

oculation ( -c = 0.05). ' It did differ significant~y from aeed infest­

ation ~ch had the lowest percent infection (18~). Rhiza.e inoculation 

and ,aeedling inoculation, however, did not differ significantly fra. 

seed infestation. Results. therefore, indicate. that inooula in the 

aoll probably contributes more to di ••• ae level. than does infected aeed. 

.. 
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TABLI 20: Boat ranae of u~làti.·.Ir2P7ri iBolated fra. quack grasa 

Inocul,tion technique 
Plant lIMOiea 

tr.l's criatatua 
.• rtii. 

,6 •• ltaCm. (look) li, 

Scl' •• 

_ !. elonaalU! (Rott, 
, Beauv. 

'. 

A. inteNidi. (Bost) 
ieauv. 

JSe!f'!!' CL.) 8eau~. 
T • P.I.I.) 

.6.;.Jf1E' CL.,' "auv. 
( a<*e P.I.I.) 

j.~ (L.) leauv. (. • Que.' 
.~ ni_ (L.) ..... 
(rida... Que .. ) 

• i 

j • .:r.'E (L.) .... v. 
(1 t Saak.) 

,. l'leri- Scri.. , lIIi th \ 

6· "1tJ!11 R)tdb. \ 

1 
,. 

, . 

80il 
infestation 

0 

0 

.0 

0 

,22 .. & 

30.0 

24.0 

31.0' 

1$.$ 

o 

o 

Percent of Planta Infected 
; 

seed rhiza.. seedlittl 
infestation inoculation inoculatiOn 

0 0 O. 

0 O' 0 

0 0 0 

0 0 0 
, 

20~O 1 25.5 -
21.0 .... -

, 

, 15.5 25.5 

" • 21.5 

'. 

n •• o 19.0 ., 

o o o 

o o o 

'-

" 

. 

: 

~ : r f: :: : = ' _'._ , .... _-. t'.' ,,1" pslirr ra." 
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~ 

,', 
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"AlLI 2CJ (o-.t.) 

4"'~&1_ 
Tti~IG 1 

4. tri~ ... 
TLiil.~. 

!lt!ltil alba L, 

AltF.0unua an-di '-" FôT. . ", 

.t.VeNI HUV. L. 

.lev. ~t~) 
Av.. ,.tu 1.. --....... ~....,... 
{cv. LrdiiiJ 
...... .,eoi •• 

.!zJi, !l~"'H L. ov. i'Odi 

J 

Ichinocbloa erua-l!!li (L.) 
AMaY. 

'.1",. -etue Trln. 

!. 9!!'rl!H!,. L .. 

\ 

'1' 

(J 

.oil aeed 
inf-e.taUon int.station 

0 0 

0 0 

0 0 

0 0 

~ 

0 0 

0 0 

0 0 

: 0 0 

0 0 

0, 0 

0 0, 

0 0 

o • 0 
1 

:1_.; 
... 

.. 
~ rhi ..... 

ÎI'oéul.\ion 

0 

0 

~ 

0 

0 

'0 

0 

,,0 

q 0 

0, 

0 

0 

0 

0 

.eedlina 
iDoculatioa 

O. 

0 

0 

0 

... 
0 

'0 

0 

.0 

CL 

o J 

0 

0 

0 

te 

~ 

~ 

- . 
: 
/ 

!J 

, . 
! 
1 

t-
:. 

1 '« 

, 

~ 

.,.~ 

~ 
, ~ 

1 
~ 
1 
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tMU 20 (c.~.' . soil c seed rhhome aeedling 
infestation infestation inoculation inocu}.ation 

c 

E. cinereu SerUm. " - 0 0 0 0 
Nerr. 

t -
-

1 . 
~ 1. condenlatu. Pre.l. 0 0 0 0 - \ t .~ , 

!. junceu8 Fiaeb. 0 0 0 0 

Festuc. arundinaceae 
Selû'ëb; 

0 0 0 (J'-. 

'l 

F. lonaifolia Thuill. 0 0 " 0 0 -
!. pratenaia Sud.on. 0 0 0 0 

,. rubra L. 0 0 0 0 - -
r. rubra L. var. 0 0 0 0 
ëc _tuGEa Gaud. 

!. tem.afolia Sibtta., 0 0 0 0 

Hordeu-Jubat. 1.., 0 0 0 0 -
" Borde ua vultare L. 0 0 0 0 

,:ç lev. Loyola 

Lolium .ultiflorua Laa 0 0 0 0 
' , 

t : 

!:. • perenne L. 0 0 0 0 1 
~l~.nbel'&ia speei .. <1 

0 0 0 0 
1 ~ l Paniou. c~illare L. 0 0 0 0 

1 
! 

':". 

l 
-/ j 

~ 
.ol j 

... _------ 1 --..-.. ' 'H 1.nI t ;l;~ . ...:: = 

~ 

h~de ... .J 
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!.dU 20 (ooat.) .oil aeed rhizœe seedlina 
infestation infestation inoculation inoculation 

f_ . 
Phalaris al'UDdinac ... 0 0 0 0 
L. (cv. MeRi) • 

-, 

Phleua pl'latenae L. 0 Q 0 0 

!2! COllPrea .. L. 0 0 .&. .0 0 

!. pratenaia L. 0 0 0 0 
, 

Secale cereale L. 0 
(cv, KUltroJ 

0 0 0 

/ 
Setaria alauc. Seauv. 0 0 0 / 0 

S. ttalic. (L.) Seauv. 0 0 
.. - -"-,, , 0 0 

" Stipa drt~ul. Trin.", 0 0 0 0 

friticua aeati~ 0 0 0 < 0 
lov. atenlea' 

1~ 
., 

1_ a •• tivua L. (cv. Opal) 
..; 

0 0 0 

T. !!.tivua L. 0 0 0 0 
r T cv. -'Ha.l'tek) 

, Triticale 0 j 0 0 0 \ 1" !!I! L. 0 0 0 -0 

:: 
1 tut DOt epplicüle 

"" 
• 

_TF In_.,71".mlll PI}" llPlI : 111110 lm. r If ~,-_.~~-,,, _ •• _ .. _.-_.~_.- M·· .. _~'< .. ~,····~ .... ..t ... ;· ..... )IIUT.nr •• , 
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symptoas of s.ut usually dia not appear until after plants were 

clipped and allowed to regrow. A similar situation was repor~ed by 

Griffiths (t924) for ~. agropyri on wheat. The pathogen may be slow 

growing in its host and clipping may allow the pathogen mycelium to 

grow alang wi th the grow1ne pojnt of the plant. ' 

Thf> host rang<' C)f !.:. !:E~ reported herc is con'ttrary to''tIhat is 

:eported in th!" Ut("l"'nture, Clinton (l90Ri. Davil' (1922). Filicher and 

Hoton (943) llnd ri<tl'hr:r (lQ<;l) reported thnt :-;pecies in the genera 

Agroprron, Agro~tl&. ~~; ~~lamagrosti~, Elymus. Hordeum, ~oeleria~ 

Phleum, ~, ~l b:mion, and .tritic~:, ..,..er~· !",u,,(~ept.ibJ{' ta !:!. ilf!ropy:ri. 

Fischer ft9!i~: 11<;1!'d":7 different "pecier. of (;rflr:qn{'af' ri~ l'u'Cceptible 

to this pathOF-1"f.. 1;-; ':anada. th<, pnthogen has hCf'>:1 reportf'd on quack 

grass. A!!r,.?Eyrc;; t,.~('hY~,aulum. Broll'lu:" çil.i.a.~I.f~ 1... ~l~'ll'lUf' ;lpecles. 

Hordewn jubatuJT' and ~ cornpre-sfiu L. i Anon'<"'fllQl1!'- t 97f, 1. In Nova scotia. 

this pathogen hi'!" b('cn round on rat:tl cr;nlü~{' ~rnss (Glyceria canadensis 

IMichx.1 1l'ln. ($;tmp<;on. uopublü:hf'dl. No H\vegt:iJl3tion~ of the host 

specificlty of Canadian HioÎatt>o; havI'" beer: rt"ported. 

These re'i}ults mdica1:!' thal/a phy:dologje rael(' rnay oceur on quack 

grass in Ouebec. Howt"ver. the exif:tencc of centradictin(! reports 

8uagests that the hast rq,ngt" of th.i r-; isolate should be studied more 

closely. Infection ma)' hl" influenced by factors such al" plant health 

and environmental conditlons and such factors were nct studied in these 

tests. 

Studies with other isolates from other hosts are required to deter­

mine th~ existence of physiological specialization. The existence of 

physiologie specializatlon was sh~ by Fischer and Holton(194~). They 

identified thr~ physiologie races of ~. aSt'OPlri but none of their 

races were specifie te one hosto The quack grass jsolate they used 

attacked A&ropxr?n seaicostatum. El~s canadensis and Hordeum jubatum 

var. caespitosum. The Quebec isolate reported here did not infect 

E. canadensis nor H. jubRtum,. and~. sellieostatUll! was not aval lable for 

testing. Alsû. seed of ~.~~adensis was not available for testing. 

Therefore. additions! work i5 required tu establish the ho~t range of 
~ 

this pathogen. However. it i8 possible that the Quebec isolats i$ 

speci fic and future work is required ta confirm th'lS. 

1 
; 

1 

1 
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3.3.9. Puccinia coronata Cda. 

-~. 

P. coronata had the widest host range of ail rust species tested 

(Table 21). AlI species of Agropyron ex~ept A~ dasystachum were 
\ 

susceptible to P. coronata. In addition. a~l species of the gehera 

Elymus and Hordeu~ were susceptible as'were Festuc~-arundinaceae. a 

Muhl~rg1~speciest Sccale cereale and Triticale. The host range is 

similar ta thnt rt::ported by PctursorY (1954) and Schwjnghamcr (1955) 

for P. coronata f. sp. sccalis Peturson. The one exception is the 

susceptibiJ i ty of F. arundinaceae. Swinghamer (1955) rf"ported that 

members of the gcnus Festuca were rcsistant to this forma of P. eoronata. 

F. elatior var. arundinacea (F. àrundinacea) ha" a150 been reported to 

be generally resistant to P. coronata (Anonyrnous 1960). 
~ -

The susceptibility of barley. rye, Triticale and various forage 
, 

grasses suggests a possible raIE' of quack grass as a source of inoculum 
\ 

for this pathogen. Uredia have been noticed on quack grass at the one 
" to two leaf stage in early May and, thèrefore. may provide an early 

primary source of inoculum. This also suggests that the rust over­

winters as mycelium in the leaves.or rhizomes of quack grass. Since 

foliage of quaek grass i$ killed by frost, it i5 more likely that the 

pathogen overwinters as mycellllm in the rhizome. Bruizgalova (1951) 

reported that P. graminis f. sp. secalis can overwinter in the rhizomes 

of quack grass. Additional studies would be required ta establish if 

-, a similar situation exists for P. coronata. 

3.1.10. Puccinia graminis Pers. 

Quack grass was the only species which showed a susceptible 

reacti9n to!. graminis (Table 21). A hypersensitive reaction occurred 

an a nuaber of species and lesions of infection type one occurred on 

A. cristatum, ~. rjearium, ~. smithii, !. canadensis, ~. cinereus and 

E. junceus. In both cases, these are cons}dered resistant reactions. 

The forma of P. graminis commonly occurring on quack grass,is 

P. sraminis f. sp. secalis although!. sraminis f. sp. tritici is 

known ta occasionally oecur on quack grass in akman and 

.. 

. " 
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tAIL! 21: Hoat ran .. of Pucciniâ species i.olated f~ quack ara.e 
~' 

Host Re.ponael 

Plant, .peei •• Puccinia coronata Pucclni,.. Ir_inb 
: 

Puccinia recondita , 

~rton ~!'J~~~ (L •• Gae~. .. 1 1 
• 

_!. dur.tac'" (Hook~' Seri_. 0 0;, 0; 

A. elonetua (Hoat) BeAOV. :1 0; 0; 
~ 

A. intel"lledi1lll (Host) "auv. :/ 3 O· 1 ..... --- ._-_.~.~--"-~ ... ~_ .. _- -_. , . 
A. repena (L.) Beauv. (p.I.I.) ... 3 .. - '" 

" .!_ ~ (L.) BeAUV. (~ •• ) .. 3 " 
A. ~pe!,a (L.) Beauv. (~aak.) .. l ~ 

A. riJtarj-. SeJ"ibn. C· ~ith :1 r 1 1 

) !., .ithU",Rydh. • 1 1 

!. tracb,ycaulua (L!nk) ~ te :1 O· 0, ,t 

, 
r !. t:ric~!'U! (Linld ~ioht. 3 ~; 0; 

• 
~tia Alba L. 0 0 0 

•... ~.- ... _---.....-. 

,u!l!2!!'P anmcli!t2M Pot ... 0; 0 0 " .!!!!!! .aU V. L. « cv. La ..... t)" 0; • 0 
, ... '. . A • .,tiva,L. (cv. Garr,p~ 01 • 0 ft 

, l, 

lt. 

IJI 
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TA.IIU Il (cant., f .. 

r. tenufolia 8ibth. - . 
Hord .. Juba- L. 
; 

,BoNn. vul ..... L. (cv. LoIOl.' 
, 

!. w11!!'! L. (cv'~ L.-Url ... , 

!. vulaere L. (cv. Voll.) 

Loli_ .ultiflQrua ta.. 
? 

~. ee ... nne L. 

Mu,Jùenbeœa apeola. 

Plfti~ ceei11are L. 

co 

Il 

Phalari! arundiyo... L. (ov. ..1 J 

Ph1e_ erateue L; 

f!! oS'Pf!'" L. 

!. , ... tenlil L. 

Seeate oereale L. (ov. luatl"o; 0 

leUrla .l.~ leftV. 

Jo it;elioa (L.). seauv. 

!. viri4i! (L.) ..... 

.!!!2! vu-iclula 'trin. 

, . 

... 

~, 

,.-rr' ï.. Ji 

!ftaia oor-~ 
0 

.. 
". .. 

'. • p , 

• 
• 
3 

0 -, 
Ol 

0 

'1 
..... 

.-
... : 

0, 

<1l 
.. 
0& 

01' . . .., 

.J 
;;: 

Ô' el 

CI 

• 
Puccinia ~ini. Puoëinia reoondita 

0 0 

0 0 

0 0 

0 0 , , -o ~ 0 
" 

0 0 

0 
"', 

0 , 

'0 0 

0 O. -

" ,,: "' , 
0 0 

! 

" ? 

0 1 0 
J . 

0 0 . 
~ 

/' 
0 1 0 

0; OJ 

0 Q 

'" 0 0 \ 
o. 0 

~ 

0 0 
i 
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'f AIti 21 ( cont. ) ~l .. i. c~ta·. PucOifti.'~iDi. l'uccini. reoondita 

" J" 
!titie ",UV'" ~.- (ev. 11_1.' 0:; 0; 

1. ! •• tivgp L. (cv. Op.l)·~ 0; 
, ... 

, 0, 
~' 

'1. !!Itivua ~. (cv. F~io~) 0: 01 

() 

ltltio.le .. 0; 

la !I.YI..L. o 0 

1 

, 
~ . 

.. 
o no vi.ible ,.ac~ion' 

~ 
t 

0; .- hypersen.i Uve .... ction but DO \Incl!. ';,.' 
" 

-1,./ - ainute uredi. 8UI"k»unded by a dle~iriCt necrotic or cJ;tlol'Otip .N." .. 
2 .... 11 t~ a.diua uredia U8ùa1Ïy 8ur~uncled by a, McroUc or chlol'Oti ... c ~a·. ".fi. 

3 - IIfldiUll-8ized uredia, no necl'08is but chloro.ia, coarèsc,eftC~ of uredia infrequen~ _ 
, .... 

'" - lara., often~oalescing uredia.'no neero.i~ ~t chlorasi, m~ be prelent 
~ .. 

O. 0; t 1,- 2. re&i.~ant re.otion. b -
.. -

"i, '" susceptible reaction 
o 

~ t"r-

" 
" .. 

0 
, 

0 

'0 

·0 

0; 

0 

• 
~ 

- ... 

-l~ 

t' 

... -. c 
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./ 

" 
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Pi_isel 1917). The boat ranae reported bere ÎI, however. narrower 

tt.l that reported _ Stalalan and PielleÎlel (1917)" 

(HUI'. These reluIts BuueBt the existence of a .ore :restricted fOrll 

of !. V_inis. However, it was difficult at first ta obtain infection 

on qu.ack erass and only 3&1 of inoculations yielded a ,susceptible 

reaction. Poor infection rates lI8Y have been due to inappropriate 

enviroa.ental conditions, an inadequate after-ripening :period of the 

spores, or non-viable spores. Furtber studies are required to investi­

pte .ore closely the boat range of this oraani... Allo, hoat ranae 

studies should be conducted for those isolates of !. gr .. inis which 

develop on hosts other than quack grasB, ta detel'lline if theBe fonu 

can alBo attack quck grasse This would. give sœe indication of the 

possibili ty of parasexpal ~ridization between two fo~s of' !:. graaini. on 

quackgrass. The restricted hast range of this pathogen suggests that a 

role of quack grass as a source of inoculœ Yor the fON of P. S...ainis 

is unlikely. 

3.1.11.. Jùccin:i.a recondita Rob. ex 'De ... 
1 

The iaolate of !.,. recondi ta uled ft. specifie to quack graas 

(Table 21). AlI AJropp::on apeciea, Secale cereale and Triticale showed 

a "Oi" or "1" infection type and were 'conaidered resistant. These re­

sulta aareed with those reported by Erik .. on (l8t.4). Mains (1933). 

wilson and Henderson (1"6) and Suborski (personal c~ication). 
The host raDie t however. don not agree ~ th tUt of Fischer (1935), 

who reporte<! that~. dasystacma,!. tenerua, !. ,laucUi Buckl., 

Bord ... pSOIleanu, !!. jubat1a, and !!. ....im. were very susceptible 

al'Id !. caJUldensis, !. virainicus. and !. ei1'l- . .ere lIOderately 

susceptible to an isolate of!. rubi,o-vera (!. recondita) frœ ~ck 

....... Quack arass, however, vas suaceptible to only thoae fona . . 
isolated frOll quack gras.- (Fischer 1935). Marked intralpecific c1i~fel'-

ences _re noted for varioui collection. of w.ild ar_ses, to varioua 

isolat .. of !. rubiao-vera (riac~er 193!S): 

Therefore, reaul ta reported bere aaree wi th the strict çeciali­

"tion of P. recondi ta as reported in the li terature and indic.te the - . 
presence of a hiahly &peei.HaM fo ... of !. recondita, in eaatern canada • 

.. ' 

, l"~ 

, 1 
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. This ~.t ia the .oat promaina rut .à a potentiel biologieal control 

aaeot. 1'bie fora of~. reconclita var. apopyri fa apparently restricted 

to quack arass and does aignificant d ... ge to it. hoat. However, reporta 
" 

of a lesa specialized for. of this ruat, it. clole relationship to fonu 

of P. recondita attackina .me.t. the possible ~ridization of P. - -
rcccmdita var. yropy!i vith other fo~ of P. recmdita (ShiflW1 1958) 

and the reported intrupecifit variation in naat re.ction (Fischer 1935) 

are possible deterrelita to biocontrol atud~ea. Additional atudies are 
required to' investigate the exiatel'lce of intraapecif~c variation in 

!. r.econdita var .. yrppyri. vari.tion in boat reaction and the relation­

ahip of thil variety to other variétiea and fo ..... 

3.1.12. Conclusion 

• 
Results of boat specificity tut. are .till ÏJ!COftcluBive Il to the 

exact boat ranae of tbeae 0raani-. 1Ihile apecif~ci ty tests under 

experiMntal condi tiona 8ay ,ive so. iDdicaUon of the boat ran. and 

what bo.ta one ..y expect to tind as ,boat. under Ratural conditions. 

they lIq IlOt reflect the true aituation in the field. Exact field 

coqditiOllS cannot be duplicated under experiaental conditions and re­

Iulta My he an artifact of the experï..ental conditiOns. This bas been 

IU"lted by Ali (U72, 1974' forl!fnc"'!f!I!'i" aecalis and .. y be the 

rea.on for the ride boat range of Pz!'!"~ ~ in this atUcly. 

JIOre extefta.ive surveya,,,for .pecific patbo ..... hOlt apecificity te.ta 

concloctecl' ~r field conditiexua, • 80re o .... ehena~ve ~e .... ~inl of . , 
hoet-patboaen ·relati~p. and the detel'lliDation of exact ccaditiona 

l'efllÙftd for infection lIaY help dispel ... of the confusion coneemina 

boat ...... of variaua pathopna. 
, 

!he exi.tence of vari~tiOll. wi thin • path4;Jeen .pecie. and variation 
ia boat "reactiœ. withiD various collectiou ,Of a ho.t .peciea luaa:a.ta 

that furt:her etudi .. alOftl theae lines aN aece •• ary. SUcb atudie • . 
would aive a lIOl"e c...,lete piotare of the boat r.. of • patbopn .... 

bNt-pathOten re~.tjCll!.ldps. To 40 thi.," it la n,"....." to atudy It: 
........ of dlfferent: isolate. of a patlaopn .ad tlteii- r;eaetiea on a 

t.lllel' of collectiGIII or a boat apeci ..... 11 SI GD • a.-...r of 

dift" ..... t plant .... i... . ' 

~ 1 
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Titree organi ... were reporte<! as host specifie: 1. Puccinia 

recondita var. avopYl'i, :1-. ~pori_ seoalia, and '3. 'UroexstiB 

Y!YPY!'i. Therefore t further studies are required to detenaine ,the 

potential of theae organis.a as biolog~cal control agents and determdne 

their relationship ta pathogens occurring on cereal and other IraiS 

cropa. 

\ ,.t 
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IV. QU.laCK GRASS AS A SOURCE OF lNOCULUN OF SELlCt'ED CUUL PA'l'IIOGDS 
IN PRINCE EDURD ISLMD 

4.1. Introduction 

weed. t apart fra. reducing orop yield .. y aerve •• alternative . " 
boata fQr uny plant pathogena, including "oil-t;Ktme, •• eeI-borne and 

10. 

foHar pathogens. of crop .peeiea. Therefore weed. oceurrinl ft.ar or 
within the crop aay aerve to inoreue diae.ae lèvels in the crop. Cloae 

botanical affiliation between the erop and aas~iated weed speciea, 

althoUp illpo~tant, is not always a requireMnt aince aany pathogena 

have a broad host range. . .. 
The relative ilaportance of wild planta Berving as a souroe of 

inoculwa varie. widely. Patbolenl aay be •• aoeiated wi th weed hoata 

in three wayà. Firat, pathogens 8tay occur uinly on .... icultur.l el'Opll 

but weed hoata lI8Y ooeaaionally be found diae .. ed durÏDI the aain 'aeuon. , 
Second, weed hos}. _y play, .t 'lé.st the a .. roIe as the .. in erop 

hoat to harbour and perpetuate the patholen froa one seaaon to the next. ,.. 
'third. weed hosta lUly he found disea.ed ,.ring 1:he crop .... on but theil" 

cardinal role i8 in 'the absence of the crop .men they uintain and pro-
~ .. t , 

duce active inoculU11. These hoat. are of aajor i~e in.aaintenaace 

of the patholen within the aaroecosyata (Dinoo!' 197~ In addition to ~ 
production, of inocul.-, weeda aay •• l'Ye to pre.erve llIlcl rec_ine patho­

,en genotypes~ a proee •• tut ~ lead to tbe.devel~t. of n .. ,p*tho'tJpea 

_ioh .ay eventually apread Ud in1 tiate epideaica on n.. 01' ottaerwi •• 

reai.taftt varietiea (Dinoor 191.). 

Weed a~i .. and wUd planta. tbereforo, OCllpl~ prol?l~ 
preaented by varioua plut pathopna. Thea. hoab .y help _iDtain 

, 
pathoaena that would otherwiae die out after a ye.,. or two. and .. .. 
.. pte tbe benefi ta expected Ire. break crops or roqtiOlUl d.si ..... 

for control (Moore and Thuraton 1970). Ifeed control vith the sple 

objective ~f eli.aination of a patholen rea.rvoir ia Jetd. c~aidere4 
~c. aowe.er. thia practioe aay lerve a uaefuI l'Ole in an intetrat.:t 

~ to control of these die.aaes. \ 

' . 

. . 
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.... to tIae cl_. _\tC iJlte ....... l.ti .... i.,. .............. wilcl 
Q , • 

........ MY.be •• 0......,. hoa~. toI' a "ide ..... of pata. .... exhibiti1t& a. 

III ...... ranie of pa~ic: variatiOll fEshed, ~ W&bl 1110). As _ netr. ~ 
-.y serve 'U a. ac)Q.rCe of iftOCUluit for aevenl pathoaenl'l .ttacldna 

.c~c vau èropa. Sinee qaack arasa ia one of the lIOat C~ .... 

....... «!CCl~nl i~ cere.la in eaatem C........ tbb ara- ., c ... 

ifte ..... ed di ..... probl_ in ceNal crops in thi. are •• 

.. :1.1: ouack ara ...... I~ of inocuba for ce .... l pau-a-a 

If' quack VU. i. • bo.t of • patboaen that .1.0 .tt.cb cereal 

cropa t i t il pnef'IJlly ........ that i t aay tben provide • source of 

inocula. 101' tbat p.tho,en attacldna cereal cropa. ru. aa;y not al~ 

be ~ t howeftr. and in aa.e ca.... i t ia pqasible that quack VUs 

~ belp reduce crop lo.sel due ta dise.... Quack ara'. eay .erve .1 . 
a trap apeeiea, particularly with nelDatodes. In this situation, quaok 

araaa receivea inoculua noraally available to the crop. Shearer and 

~ C1972) d..anstrated that the passage of Leptosphaeria nodoraa 

(illperfect ltale: Septoria nodorum) through a hast lIay result in SOM 
i 

dearee of specialization in the pathogen. Harrower (1977) and Ao 

" and Griffiths (1976) also reported increased specialization of L. 

aod~ and Septoria tritici after passage'through ~ nuaber of grasses, 

inçluding ~ack grass. This phenoaenon .ay be d~e"to selection within 

the patholen lsolate by the secondary host for the aenotype beat adapted 

to the# aecoridary host (Ao and Griffiths 197.). "Thiat in turn. would 

~"inoculum for the next seaeon. poasibly stabilizing the virulence ( 
---below that found in well-adçted crop ilolates (Ao and Gr; ffi ths 19711. 

Quack grass is suspected of contributing to inc~.8ed 

" erop ct.aaae from .ore than 25 patholena (t.ble 22) and', through further 

atudies. this~ nuaber can probably be increued. Quack araas lIay serve 

_ a source of inoculua in aany ways. Quack grasa .. y directly incre ... 

pathogen inoculUII by providing additional planta for aporuLation. re­

sulting in a IIOre rapid buildup of iuoooi. Ievels. Quack graas 

is mo.m to contribute ta inocul .. bu~ldup of Puccinia V!!inia f. .p. 

aecalis (Klebabn 1931. Green 1913), P •• triifo~s (~opov 111') and 

, 
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" ,TMLE 22: ,Pathopna, ot eoora-.ic cropa for which quack vaas 
.... Men reportfld to serve as a eource of' inocula 

AIJ"OPyJ"Oft lIO.aic 
virua 

lro-e 1IO •• ic virus 

Clavic!pa ~a 

J 

Diseue 

Bro.e lIOIlaic 

Ergot 

Cochliobolus sativus root rot, 
seedBng blipt: 

Dilerhoaeora 
âlopecurl. 

Erz!iphe graminis 

luearium species 

Gatnaannomyces 

' .... ini6 

BelicobasidiUlD 
purpureum 

~ 'Belainthosporiu. 
,illUltel1al 

'l'wist 

Powdery aildew 

root rot, heM 
blipt 

Take-all 

violet root rot 

Longidorus elongatus needle neaatode 

Law teœperature snow aould 
basidiOtrycete 

Crop attacked 
, . 

whe.t 

...... crepe 

cere.la 

cereala 

ara •• ci-opa 

cere_la 

cereaola 

wheat 

carrot. 

Ira.. crops 

varioua cropa 

cereaUs, 
foraae lepes 

Paranauina agropxrî ste. •• 11 neastode cereala 

Phyaodel"lU grainis BI"OIm .tripe 

heudocercosporell@' eye spot 
a.rpotrichoides 

Puccinia gr .. inis .t~t 
t. Bp. sfcalia 

\ 

Puccinia striiforaia stripe raat 

Rhizoctonia solani root rot 

f!!g'ncboaporiœ 
aecalis 

!Staria noclonaa 

sc.Id 

1.af blotoh 

.,...s •• 
c ..... ls , 

.eat 

various cropa 

fo..... aru •• a 
\ 

\ 

Slylchuia 1"2' 

SlyldlUia IH1 

Caapbe 11 1957 

Blair 1936 

Raini 0 1936 . 

Hardbon 1944, 
1t45 

Padwick and 
Henry 1933 

Kirby 1922 

Tinal ey 19.0 

Drechsler 19238 

Th .. s 1919 

Coraack 19.4. 

.KI'all and 
KNU 1970 

Sparrow and 
Griffin 1"4 

Cumin ... IM5 

Ilebabn 1831, ~ 
Green 1"3 J 

Popov 1'79 

Griesbach 1975 

$pNeue US! 

AG and 
Grif'i thr 19'1' 

.. 
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TMLI 22 .( cont. ) 

CI"Op attacked Reference 

septoria tritiei Leaf blotch wbe.t Brokenahire 
1175 

Tilletia controvena chrari' bant 
__ t -. Zakbarova 1913-

uatna.o at_ IlllUt lora .. ...... e • 'iacher 1 '45 
• E,!&bzinii "1,-

Wheat streak wlleat streak wheat Slykhuia 1952 
ao.aie virus .aaie 

Xanthoeonas bacterial blieht aru. cropa SOO.alia 1"2 
tranaluscen. 

, . 

-, 

( • 

Q • 
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Clavicep8 purpurea (Campbell 1957). TKese pathogens sparul.te vigor­

ously on quack grass and are dis8eminated readily by wind, rainsplash, 

or insects. 

Quack grass May aid in maintaining pathogen inoculum in the absencè 

of a susceptible crop hosto such as overwinterpr during a break in the 
~ 

cropping system due to crop rotation. The growing season of quack grass 
p. 

often extends longer than the growing Rea~on of the crep. Also, the 

rhizomes of quack grass may pt'rsjst throughout the yea,r. Quack grass 

has been reportèd to be r~"pon5ibh for m'llntalnlng damaging levels of 

pathogens suc~ as Gaeunannom;,ceF .P'~!..r:.~,~ lJdrby 1922. Russel 1930. 

Padwick 1935). Bipolans s,2roklmanaand ~!l,a.riup:! specles (Padwick and 

Henry 1933, Blair 1936) in th ... ::l!:r;rr:Cf> of l <:tntable crop hosto In 

these instances, contr,,'l nf qU<lck gr:1r.~' h::l<: been adv()cat~d for disea!\e 

control (Russel 1930, Bl:llr 1936. Ogil'.'l~· :lnd Thorpe 1962). 

The quack gra~s rhjzom~ sy~tem roay act 9r. ~ brid~~ for spreading 

of seme pathogens. Padwick (19~5) reported that E. graminls spread 

very littl~ in bare sail while, in sail supporting quack grass, the 

p.thogen spread a considerabh dista~ce along th" rhi7<)1'!'If" 3ystem. 

Se:cretion from dead ti!'Z!';ue and actively growlng quack grass may 

he capable of ~timulating thç growth of pathog~n~ Ir th~ sOlI (Padwick 

1935, KolIIIItedahl and Ohman 1'ItiO). Leaf and rhlzOI!'lf' exudates of quack 

grass have been aqsociated with an increase ln problem~ associated with 

seedHng blight of eereals and al fal fa. i,nci ted hy Dlpolar1s sorokiniana. 
-

Fuaarium specie~. and a number of the other soil-borne pathogens 

( l(8Iedah 1 and Ohman 1960). 

Quack grass ha~ also becn reported to be a collateral host fer 

vectors of plant pathogens. particulary viruses attacking economic 

creps (Bos 1981). Therefore. these vectors may Obta~'n pathogen inoculua 

from quack gra55 and carry it to a crop hosto In add tian. virus-free 

quack graas may serve as a hast for virus vectors. pro\iding an oppor­

tunity for reproduction of the vector. Quack graas may serve to 

indirectly contribute to an increase in crop disease in this manner 

(Bos 1981). 

Tbe roIe of quack grasa as a si te for asexual recœtbination and 

hybridization of different isoi.tes of pathogens con8i~red b,y a 

... 

'.' 
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rn.èer of au thon . Johnson (1947. 1949) reported succes.fuI crosses 

between f. ,r .. inis f. sp. tritici and f. araminis f. sp. secalis. 

bath ~f which'occur on quack gras8. The hybrid rusts exhibited 

hiah fertili;ty and had a wider range of pathogenici ty than either of 

the parental varieties. Green (1971 l reported simtlar result~ in 

crosses between fo~a~ spec131es of f. graminis ~nd Shifman (1958) 
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"ported hybridjzabon hetween e. tri ticina (E,. rccondita f. sp. triticina) 
• 

and f. agrçI?Xrina ll> D;condita f. sp. agror:;rrina). Shifman (1958) 

recomended f'r:v:!:iC'at)f')r-. O~~ quack grass and other wi Id grasse5 as a 

lleans of lj mi ti nr,. hybr Id1 zat"ton of tht"~(" rosts. Hardllwn (19441 ack­

knowledged the po~r. j hi; 1 t,v 0f hyhrids betloleen di fferent patho~enic races 

of Erysiphc grami'll~ nnd Hl ura (1965) successfully cT'f)ssed forma spec­

iales of E. &ramlni~ From wheat, barley, rye and Agropyron specles. 

Hiura (1965) concluded that qU8ck grass could serve as ~ sit~ for 

hybridizahon. 

It should he noted, however, that in aIl cases wh~re hybrids were 

for.ed between different forms of f. gramlnis and between different forma 

of §. graminis~ the resultin~ hybrids were either non-pathogenic or 

reduced in pathogemd ty. It "las concluded that the specialaed patho­

genic forms were prevalent and hybrids which w~re virulent On both 

wheat and quack gz;ass rarely survived (Johnson 1949, Hlura 1978). 

Therefore these hybrlds would not be of practical importance (Johnson 

1949). This view, however. i5 not supported by the lack of specialization 

of §. araminis r~ported by Hardison (1945). Also, with the rusts. a 

variable pathogen populatIon on a weed ho~ would provide a source of 

variation durinfi sexual recombination on the pycnial and aeciaI host, 

in addition ta recombination during anastomosis during the uredial 

_taae. Tberefore it i8 conceivable that the survival of such a hybrid 

is polsible On either the weed hoat or the c~op bost if the aPProPriate 

cOltbination occurs. 

.... .. 

\ 
\ 
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4.2. Jlate~ia1s and Methods 

4.2.1. Field survey~ 

4~2.1.1. Foliar pathogens 

Data collected in field surveya outlined in section 2.2.2. were 
uaed to deteraine the relationship between diseases on quack gras. and 

the level of diseases on grain crops. Due to the non-parametric nature 

of the data, Spearman rank correlation (Spearman 1904) was used to 
~ . 

detel'lline if ~here was a correlation between 1) the densi ty of quack 

grass and the level of disease on the grain crop and 2) the diaease 

ratings of quack grass and diseasè ratines of the grain crop • 

4.2.1.2. Root rots 

Twenty wheat fields were surveyed for the presence of' take-all on 
" the crop and quack arass. Data were anaIyzed by the Spearwan rank \ 

correlation test to de termine if there was a relationship between quack­

arass density and percent disease in ..meat. 

Twenty barley fields were randomly selected to study the influence 

of qUack grass on the incidence of root rot of barley. 7he field . 
history of each field and crop management practices were obtained fra. 

each faJ"llC1' prior to surveying the ffeid. Density of quack graas "as 
-2 recorded as shoots m and root rot of barley was assessed according 

to the method of Russell1lJldSallans (1940). One hundred randolllly 

selected barley plants from each field were assessed for root rot and 

brought back to the laboratory for isolations. Isolations we~ .ade 

troa the subcrown internodes of the barley plants. 

Quack grass rhizomes were collected from each field for isolation 

of pathogens. In addition, rhizomes were also collected from rive' 

potato fields in which potatoe. had been grown for two or ..ore ye ..... 

Ca.parisons "ere asde between isolations f~ the potato and barley~ 

fields. 

J 
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4.2.2. Poliar i~lationa 

Isolations were made from leav •• of wIleat. _t. and barI.,. .• bowi.na 
varlOUS disease symptoms. The orlanisas obtained were uaed for cro •• .... 

inocula~ion onto quack grass. The oraani .. s uaed were Bipolai'is ~-­

iiniana • Drechslera bis!ptata. ~renophors japonica. ~renoehora !!!!!. 
~chosporium secalis and SeEtoria nodorum. Culturer. wer~ used to 

inoculate quack grass in the same manner as described ln Section 3.2.3.1. 

Puccinia recopdita f. sp. triticina from wheat. P. hordei From barley 

and P. coronatn from oats (f. sp. 3vcnae l and from barley (f. sp. 
4 . 

secale?) wer~ aIso used for cross Inoculations ana inoculated in ~e 

s .. e manner as outl1ned in SectIon 3.2.3.2. Wheat, oats, and barley 

were inocu1ated with quac~ grass isolates of these organisms. 
"\ 

Ten plants of each species w~re grown ln a total of five pots each 

and inoculated with each organlsm. Plants were grown in growth cabinets 

and results recorded two weeks after inoculation. Followinglthe de-

vel~nt of symptoms. pathogens were re-isalated from the experi.ental 

bost and relnoculated back onto their original hosto Results were 

recorded one week fo11owing the appearance of symptoms as percent leaf 

area diseased, or, in the caae of rust organisms as infection type. 

4.2.3. Soil infestation ofBipolaris sorokiruana and Fusarium av,enaceua 

!. aoroJtiniana and !. .. avenaceum were growJ1 in ft soil-sud mixture' 

cOiltaining conweal (40& 80il: 5g sand: 5a oornaeal). This mixture 

'wa& placed in ·900 ml .. son jars with 15 .1 of distilled water and auto­

claved at 1200 C at 103 kilopascals for.JO minutes. A 0.5 c.2 black ~ 
pathoaen culture, grown on potato dextrose Agar was placed in each jar; . 

The jars were then incubated st room te.perature for two weeks. ContraIs 

consisted of 0.5 cm2 agar blacks placed in mason jars containing the 

8oil:sancl:cornmeal mixture. Following IncubatIon. infested sail. and 

control, soil were mixed with green~ouse soil (4 parts 10am:2 parts 

sand:" part pest) and placed in 15 ca diameter pots. Ten aeeès each 

of wheat, oats. barley, rye. quack graas and alfalfa we~ sown in the 

pots. Quack grass rhizomes were al 80 sown. The experiwaent na c~ 

.. 
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"0" ........ t .... -...ca. witta f • ...,licate8 in a c...1.tely 
•• l1nti ....... ip. PI __ ..... _~ .... 1 ... 1,., .. ~, ... 

" . Il ... 

....tta NC:01ded fa, percellt , •• l't.etKe ..and percent di..... pl_ta tbree 

web followifta eIM~ene.. s)'IIPtoIII ..... aed WN aeedlina blipt, l.al 

apotti,rl,. aIlIftOl"lllll grwth and diacoloration of aubcl"CMft intemodn. 
, . 

1frII 
JIU.... obtained fl'Clll quack'...... lf"OII'Il fOr fi ve .... b in .oil ' .- . 

iDfea~ wi th!. _ .. _ora_"'!i~_j .. A1_· _ .. Da_ and in pateuriH4 _il vere .... in this ..... 

peri8IIl.t. Afterbal'Yest, the tti .... ..re .. Md in diatilled .. ter 

and eut iAto three bud pie.s. Ttft pi.ces of rtûaoae froll inf.steel 

.. il were 8CMn in eacb cif eipt '15 c-. di __ ter pots containing past~ 

iaed soil. Tell pi oc •• of rbiaoae.froa paa~aèd aoil were"siailarly 

... in riaht pots. Ten harl.y eeecla vere then ~0IIh into t'our péts 

CClfttaiaina l'IIi .. a frGe inf .. ted aGU and four pots c~tainina rhiSa.tB 

f..- I .. atearbed .oil. l'our pots of .ach rhi._ treataent were not 
" 1 

,"'" to barley. COfttrola e0D8iBted of barley BOWft a~one in puteurized 

_,il. Pota were pl-" on a" greenhouae bench and aaintained Wlder a . , 

14 bàur photopel"iod. lach of "the fïve 'treatalentà we~ replicated ffJur 

tu.n _ arnm.ed in a .œpletely l'andOllized design. Plants were 

all,*!", to arow until growth Bta .. 10.5.4 (Feekes seaie) .as attained •. 

~ta were recorded as percent __ ra.nce. percent diseased 1 .. f al"!!a 

.... peTOent root rot of bariey. Isolations 'fere made from the .ub­

CI'OIIft internodes of barley to detel'lÙne the presence of!. soroldni ... .' 

..... :r:y aildew .. s controlled by application of ethiJ"llOl (5-batyl-2-

etll.Jl.-ino-t-hydroxy-6-.thyl pyriaidine) at a rate of 1.0 ka active. 
iJIarecIient ha -1. 

4.3.1. Field aurveya 

Thi. reaearch wu COftCIucted.to deteNine if thère wu &Dy Pe­
lationahip between diseue levela on cpuack ...... and di..... levele . 

on ~ereal crops. ,A positive relationship ~ld su~t • pos.i~le role 
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of qUack grus as a seconclary hoat tor aeee of tbeee patbogens wbioh 
"­

covl.d result "in inoreasing disease levela on crops in Prince Edward 

Island. 
Brotm spots or lee' neèrosis were c~n leaf s~tOlH 

t , 
and oould not he attributed to any one pathogen unIess isolations were 

Mde fre:. each 1eaf. As a result, dise .. e ratings did not include 
l 

ratinas for individuel-,diaeases unless the disease wu easily recog--
, '-ô> 

nized, sucb as poweJery ~ildew or rust. Aiso diaease ratings were n~t 
• 

ctone on quaçk pus occurring outside the field. Therefore, realJltB 

presented here (Table 23) represent .. an disease ratinas of quack grqs 

within the crop fields • 

.... 3.1.1'. Harley 

The overall -.an disease rating flfr ~1 quack ar"s leaves n. 

7 • ~ in 1919 and 11 :2. in 1 taO. Diseue ratinas of quack grASS were 

le~ variable than diseue ratina of the barley indic.tina a .ore stable 

di_e level on quac~ grasa. The only patboaens isolated frOll- both 
~ . 

ba,rley and quack grasa were 8i22l81"i& aONkiniana 

(CochÎiobolus sativus) caus in, spot blotch .œ Drechalera tubero.a 
• 

(Atk.) sboeil (perfect stage: !)'renOpbora\ j!feDioà), caua.ing a leaf 

spot. ~_ aecV• (Scald) "which wu c~ on qùack grass 

alona the ..... il1ll of. the ielda .. never round on quaok grasa within 

the field. The -.t ca.on sYIIP~- ',are ~l brotin streaks over the 

.urface of the leaves. However~ no patboaeDa were ilolated frœ these­

l .. i-.. The .... fol'e. theae .~tc.s could DOt be attdbuted ta an1"' 

pathoaeD· 
'tbere .... ,.a positjNe oorl"elation between rataI!' of net blotch, 

'iÀoited by Pytenopho'" .!!!:!!.' and .qUâCk grus disease ratinas. There 

WB 110 correlation betlfeen soald diseue ratings of barley and quack 
. , 

..... di,~ease ratings, nor wes there any relatiouhip bètween barley 

dia., .. e rati~ls and quack grass density. Correlation c~ffiCienta 
and their significance levels can he found in Appendix 2. 

The positive correlation between quack grass diseas. ratina. 

and net blotch disease ratinas in both yeara, i~cate tbat conditions, 
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llean dis •• se t:atina- fOl' quack II'88S in vat'ious 
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for symptom development vere ideal 1"01' the agent reaponsible for the 

symptoms on both hosts. As previously mentioned, the agent responsible 

for the symptoms on quack grass could not be identif1ed. HOllfever, 

disease ratïngs were always noted to rapidly increase as the crop 

matured and alro at a time when ïsease levels were high on barley and 

condi tions favorable for sporulation of P. teres. Thls i5 supported 

by a positive correlatIon between the growth stage of the crop and 

disease rat1ngs of quack grass (r :: 0.5895, significant st 0( = 0.035). 
s 

Therefore, at the time when symptoms rapidly increased on quack grass. 

the plants would be subJected to a hl.gh inoculum level of !:. ~. 

If condi tions were particular ly favorable for disease development, 

then there May have been opportuni ties for a large number of infections 

to occur on quack grass. ThIS i8 supported by the faet that quack 

grass is susceptlble to!:. ~ under experimental eondi tIons even 

though quack grass 15 resistant to ~. ~ under field condltions 

(Shipton .:! al. 1973). Also, symptoms induced on quack grass by f. 
~ under experimental conditions resembled those found in the field. 

Therefore, 1 t May be hypothesized that the spots noted in the field 

were a resistant reaction to !:. ~, allowing only limited development 

of the pathogen. The limi ted development of the pathogen May have pre­

vented its isolation. 

There is additional evidence, however, to suggest that these 

lesions were not related to P. teres and the increase in disease levels 

in both species Mas coïncidental. As the crop matured, the death and 

drying of the leaves would allow a greater air circulation through the 

canopy. Quack grass would. therefore, be less screened t'rom airbome 

spores of other pathogens. At this time, tissue of quack grass was 

still green and susceptible to pathogen attack, whereas th{ ~op wpuld 

not be exposed because of its sdvanced growth stage. ~ ... 

Therefore, the role of quack grass in the epidelliology of leaf­

spotting pathogens of barley is still unclear. B. sorokiniana and 

~. tuberosa were not isolated often enough to be considered important. 

If, the SymptOlDs noted on quack grass were caused by P. teres, then --
quack grallS _ay play a role in the development of net Motch. Shi~n 
et al. (1973) reported that P. teres can sporulate on Ieaves of !"es t: , 
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hosts. If' this is possible and the pathogen can sporulate on leaves 

of' quack grasa. then quack grass aay influence diseaae develo~ent. 

Rowever. one factor which ~ liait such a role is the fact that the 

pathogen. if i t oecurs on quack grass. oeeurs at a tiae when the crop 

is _ture and the pathogen is no longer illlportant to the crop. AIso, 

t;he pathogen aust he able to survive the winter on quack grass leaves 

and &till he able to aporulate in the sprlng. Addi tional rese.roh ie 

required to establish if the leRsions noted on quack grass in barley 

vere t .. resul t of a resistant reaction to P. ~. 

4.3.1.2. Oats 

Quack grass disease ratinas in oats were slightly higher than 
'" 

those recorded on quack grass in barley in 1979 (13.6% as cœlpared 

to 1.6%). In 1980, .ean quack grus disease rating was 12.6%. There 

was a positive relationahip -between quack grass disease ratings and 

growth stage of' the cropt indicating an increase in disease ratings 

as the crop aatured. There vas a wch stronger positive correlation 

between quack arass disease ratings and septoria diseaae ratings ,on 

oats. Leal' spotting and leaf necorsis sy.pto.s were observee! near 

the tips of quack grass leaves but nô pathoaens-were isolated f~ 

tbese le.ions. The IIOSt c~n dise .. e occurring on oata was septoria 

1.8f bloteh. incited by Septona avenae. Since this organi_ wu not 

isolated ttrœ quack grASa and even thoup quack a .... a bas been reported 
'" 

to be a boat of w. pathoaen (Sprque 1951), there is no data to 

support the coneI_ion. that a relationahip exists between the t.o 

di .. a. ratinp. It IIR"'ars tbat there wu • coincidental iacre ... 

ott di .. _. Increue in di..,... lenIa latar in the lrorina aeaaon 

ia a c~ occw'l.nce lIIJd tberetore. it can be ...... d tbat there ... 

DO rel,tionalûp be1:wen the cli ..... rati.,.. Oft qack .... a and oata. 

' .. 
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4.3.1.3. ,Nixed grsin - oata and barley 

. 
In 1979 disease ratings on quack grass in mixed grain were siailar 

to those recorded on quaok grass in eats. Mean disease rating _s 

13.8%. ln 1980, the aean quaok grass disesse rating was 6.8% {Table 23). 

In bath year6, symptoms on quack grass rese.bled tbole noted on quack 

grass in barley and correlations were si.ilar between dise •• e ratinas 

of quack gras8 and crop disease ratings. As in barley, the sy.ptoas 

on quack gras8 Ilay have been due to a resistant reaction to !. ~. 
It is unlikely that there was a relationship between oat disease 

ratings and quaok grasa disea.e ratinas. 

4. 3. 1. 4. Whest 

The highest quack gra.s diseaàe ratina_ in Any orop surveyed 

were recorded in wheat in both 1979 and 1980 (Table 23). The higher 

di.eue ratinas were due to extensive leaf necrosis cauaed by infection 

of a Septoria species, probably !. nodoMlil sinee this patho,en .s 

the aost oa.aonly ilolated ,fra. leaves of .me.t. Powdery aildew __ 

al.o present at. high levels on quack arass but on whJat, levela were 

not hiah enough to cause .eriows losses. Therefore. powdery aild .. 

fro. quack araas was probably did IlOt innuence aildew levela 

on wheat; 

There wa. a po~itive correl.tion~tween .eptoria le.f blotch 
o • " 

ratinp on wheat and quack ...... dia .. e ratiDCa in 1171, indic.tiD& 

concurrent hiah dis.ue level. CIIl both wheat ..... quck ....... S,..~ 

an quek ...... and wbeat were aiailar in lIppeU"IInCe. At early ata ... 

of infection, the 8)'11ptc.a appeared ... di ............... l .. iana .mieh 

,~tly expanded to extensive 1 .. 1' DeCroaia. 
1 

In 1.10, unlille the 1"18 ... sulta, there ...... no .iIDit'inot 

correlations between cpaae~ ....... di ..... ratiDp and .... t di~ 

ratina. obtained. IkMever. hi .... di .... ra~ ....... tUl ncord." 

on -quek ...... (27 .1S) late b. the ...... AllIO theft ... DO ailfti-
fic;:ant correlations obtaïaed be--. .. cftp âi ..... rati ........ ......,k 

..... deftaiti •• , indic.tUna tIIat .... iti. ....... DOt JIi.ah .~-... te 

1'eSu1 t in increaaea in di .... cilie te 0''l1li9'_ in ta. IdCl'OOl __ of 
....., ~ . 

ttae canopy. 

-.'~ 



, 
-'lI!IIJ!t.t\ltI!II,UW4iW!IIIIIII.UUMS2l1l11lXtl!l' 1!!I!:r:.It""I.IJIIII!I!' _J "",0lIl4",_. "'LI!! _'_0'_'_1' _ .... ______ ...... ,.,, ___ ,..., ......,_~ ............ ___ ...... _ .. _____ ~~~~ ..... ~-~~~I'~"''' 

.. 

123 

!Marer and Zadockl (1972) and IiarJ'aWer (1.71) reportèd that 

s. nocto .... aay show .OM depoee of apeCiaUution. toward an altemate 

boat, followinl p .... ae thrOuah tUt hosto If' such • situation exista 

in this cas.. then the oraani_ on qu.ck ara.. would be .xpec~ to 

he specialized toward quaek Iras. and l.s. virulent on wheat,. It 

ahOuld he noted, also, that this orpniq did not d~\/'elop to any exteat"' 

01'; quack Ir.s. unl~s. the p.th0len wu ali'eady .stablished on .... t. . . 
;, It is Bkely tbat the wheat provided the HW"Ce of iDOClll_ for the 

quack Ira... The u.portance of quac:k arasa a. a source of iDOCUlua 

.ould, therefore. be reduced. al thoup i t JWuld provide • secondary 

source of inocul_ .. the a ••• on proareasecl. Quack ar-.. 1Iay. bowe •• r, 

.ct .s • IIeaJlS by which the orpnia can overrintel-. !. nocIon8 

can survive on wheat .tubble and laf debri. (JIaIToWer 117.). and. 

tberef'ore, quaek ,r_1 debrb .., ~t •• • aoarce of inocul_ for the 

nen se •• on. 

4.3.1..5. Cooclusioaa 

JIIo specifie caac1uaioaa C8Il Ille ..... ,.... tt.. tield RI",,.A tor 

1.., di ..... conc.nÙII ~ role et .................. of i..-
.cul. tor the specifie dia_ ... ....ai .... in die (ieId. _ ..... tIds 

type of 81II'fty don ,ive _ illlÜcation of "'t iA ocWiTi,ac iD the 

field and alao ai .... an inclieatiGl'l of .... t ü .......... be .ffecteeS 

lIy tIw ,....-ce of ...,k ....... ao.t,.,.ei;i~i't7 tata lIItd CI"OU 

iaoeal.tiOll .taü .. .., prcwiAM eri .... 1IIhicIt .... 4. DI't ...... 1_ 

'.II"t.d ~·tt.ld .tadi ... 
~ . 

fte -17 'oU .... patllloir. ali ........ la ...... t .. ·for tllaidl 

............. Pu. - i .. 12 .... t ... 1. ta it. .pw.tol.., la S. -•••• _. .. ... "' ......... ti ....... -.II _ .....u.. JWt:a ...... ,... 

.q ... ...-ck ...... ha ~ ai-.ti_. ..... ....... .. 
, • 1 

i .. _ tlat in tM .~0Ir ot t:IIINe .. dt r, • lit' Yi .... of air- -fi 

...... tIpCP'ft âicla ca Ile ....... .-t ~. _ a _te .,.. 
~ti_ .... _ ....... of ~ of .... patlnll '1. \ \ . 
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4.3.2. !Dot rot 

,.., -root rot cU ...... ..,. c ... uri .. 1 __ in cereà:l. iD . 
Pline. ldIMrd Ia~. , ...... U, ~it .. ":' Ga. ~ f!!!Ü!ia'J 
.ay c-.e Hri~ loue. in ~t, pa'tiC\Ù.arly ..... the CI'Gp ... 

, been II"CNII continuously for two or .,.. para 4Cloup and Jom.tcm 

1.., .. ). C.-on root rot, iftCited by 8!l!lari •. aorokini .... ".,.,;., 

..,.cie.. and poa.ib1y • nu.hr of other 0I".pni_. OCQUra cm all 

cerea1a, bat cau .... t Hrioua lo ... ~ on barley (Cl"" aaJ Johnatoft 

"1171a). ..aaure. c~ly .... to reduce the levet. of thi. cli ...... , 

'" islCl_l .. rotation, ...nutiOft, and other .........,.t pNettc .. .. 

'IlOt .1.ays be lUCe ••• f.1. 8iab di •• aee lev.ta -r' of tan rec:orcled in 

fiel" followina 1011& breaka betweeD .uccn.ive ~al crop.. ODe of ' 

the poa.ib1e ..... ona for tü. ia the preaence-15f .-cie JI"H. in ~ 

fiel". Quack .......... been report.d to inc ... ~ .aeverity of tb ... 

di ...... Oft cereal. (P"'ick 11lS; ,Blair 113e; ain., 1.22'. nu. 
"'.'lU"Ch .. c:onduetecl to ~~_ if ~ __ .. poaaible relati .... 

abip bebleell the pN~e of ..-k ...... aad ceNal di ..... 1 ... 1 •• 

4.3.2.1. T~l 

" 
'l'-...al1 .. t ..... in ..q tItNe ...-iaI .... t fielda in lIT'. 

lIi .... t Pft'C*I~ take..al1 NOor" ... B. !llerefore tIMJn _ 

~ici..-t iat __ 'tian tOI" corre1.ti_. O-Ck ......... foand, in 

a11 tieW. la ..taiû ta" all oecnarI'ed ad ..... d ~tOllll of tire 

fi_. A1~ there .. nO ......... t ch •• to the appearance ... 

ri ... of ............. iftfectecl rltia_ aection • .ere cOIIIplet.ly bl ... 

.... la .-a1:rlult, di ... Hd wheat plarita exhibi ted a blackenin, ot 

.. "- .... , POttiDC of the roat .yatea, .tuntina. bleacbed heada 

... at.ril. apike. ~ *pilees containinl .brivelled .eed. 

la 1180, take-all ~ reeorded in 11 of 14 fields auJ"Veyed tOI" 

t:IIù cH..... The..., dbe ... ratina ... 12.1~, vith the perc_tapa 

• Ii .. ltet.een 1~ and US in ·fidd. in which ~ dia .... occUJ"Nd. 

'!'he tùe-all f~. a aoil-bome pathopn, .ay OCCUl'" in patclan 

la a particular tield. ioi ........... t ... 1..,. t ..... in .. ociation 
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with cli.,uect ....,1;, ..... ~ ....... ~ QlIIItt .. of take-a11 

... alao found ia ............. 418 __ .... t ... IlOt P"sent however. 

lt ebould be noted tut qwack ......... the only ara •• apecie. otheP 

tJaan "at found to he infected by ~~ ..... inÏ8 in the .. t fielcl • 

...-veyed. 0 A poei tive c~r.relation .. found betwen percentap taU­

ali on "'at aftd denai'ty of ... ck ...... (1'. .. 0.10'1", aipificant 

at - .. 0.0(3). Percent infection by' ~. E-inia on quack ara •• wu 

•. DOt' etete ... ined bec.a • .,..,u-. involved .ections of l'Ilia ..... tG 

, 25 _ in leneth and otten .re than one thoot oriainated rra. the .. 

sections. No con-elati~ coulel he clone, therefore, between percenta .. 

tak ..... ll on ..... t ,. percentaae tak .... ll on ....,k arae •• Ob ...... 

. vaU .. froc. the.e field .tudi ••• re eupportecl however, by studio. 

, of lirby (t 922). Ruaaell (1930), Padwick and Henry (1t33). Oail vie 

and Thorpe (1"2). and othera which fndicate tut qaack. an •• lia)' 

play an influefttial I"Ole in the cltWelopMftt ..... peniatence of Wa 

di .. a.. in PriMe &Nud Ial" tiel_ • 

... 3.2. 2 • C' •• Ml l''OOt rot 

C.-n root rot i. one :of tM aoet ,wicletlprud dia ..... of barley 

~ l'I'i1lC8 Edwrd 1.1 .... i th yield 10· •••• , varyina fJ"Oll lo-~<* of 

potenti.l yielda (Clou,h and JOhnaton 1978.). Crop rotation. aead 
6 

treat.ent •• ani~tion and other cultural .. asurea.are caa.on1y 

1"WC1!iC_lncIed in atteapts to reduee the aeveri ty of this diaea.e but 

.... not al~ .uceeasful. 

The oreania.s co.aonly ••• ociated .i~h this diaease' inelude 

!jeolaria aorokiniana and various Fuaariue apecies. Pythiua apeeies. 

"li.octonia solani. and others ... y .180 he involved however. Quack 

arà-• ..y -serve 8S a host for aIl of the organi.... padwiek (~935) 

and Blair (1936) reported that the presence of quack grass' in cereale 

will rcsult in higher levels of this disease. Ledinghem and Chinn 

(1164). aithouah questioning the role of quaek gra.s in disease 

proble.s, also acknowledged that perennial' gr ••• es such as quack 

lra.a aay serve to .aint_in pathogens in the 80il with the exception 

of Fuaari~ sp8cies. The relationahip between fusarium patholena and , 

•• , ...... J''''' 

.. 
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...,k 'va •• ia still unknown. This study Math theref'ore, conducted 

to dete .. ine the possibility of quack gra.s contributing to the co..on 

root rot problem in Prince Edward Island barley fieÎds. 

Root rot was present in aIl fjelds surveyed. Quack gras! was 

round in aIl but two fields in 1919 and in aIl fields surveyed in 1980. 

No positive re1ationships could be established between percent root 
1'1 

rot and quack grass density. ln 1979 the correlation was positive 

although not significant. ln 1980, however, a negative correlation 

ext'sted "hich "as significant at .. :: 0.1. It i8 possible that quack 

ara •• could be ~cting as a trap crop for this pathogen, especially if 

quack grass could not support sporulation of this pathogen as has been 

auaaested by Ledingham and Chinn (1964). 

AlI pathogenic fungi suspected of being involved in root rot that 

were iaolated From both barley an4 quac~ grass are listed in Table 24. 

In aoae cases, two or more pathogens were isolated from the same piece 

of plant tissue. with the exception of Rhizoctoniâ 801ani and Pythium , 
species, there "as very little difference between the percent4ge 

isolation of these organisms from quack grass rhizomes or barley roots. 

Therefore, quack grass could conceivably contribute ta inocu1um levels " 

of these organisms • 

Isolations were made from rhizomes collected From potato fields 

to determine if quack grass could serve ta maintain pathogen inoculum 

in the Boil in the absence of a sus,ceptible crop host. A number of 

tunai "ere isolated from rhizomes in both fields. Comparison of the 

percent isolation of Fusarium species and percent isolation of ai­

polaris sorokiniana. the two most ~o~on pathogens associated with 

root rot, from rhizomes collected From barley and potato fields, 

indicate that there were no differences between percent isolation 

from both sources (Table 25). Fif~y-nine percent.of the species 

isolated from rhizomes collected from barley fields were Fusarium 

., species compared to 56% isolation of Fusarium species from potata 

fields. The predominant Fusarium species isolated from bath collections 

of rhizomes was F. avenaceum. F. oxysporum, r. sporotrichoides, 

F. equiseti and F. culmorum were also present however. Percent iso­

lation of B. sorokiniana From quack grass rhizomes was 15% and 13% 

"-

" 
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'l'AILE 24: pathoaena iaolated fra. barley rbot, and quack araaa 
rhiza.ea eol1eeted Ira. bar~ey field. 

Percent iaolatiOn 

~ 

) PatbOlfm QuMk ara •• Barley 

Bieelaria aorokiniana 1& \ 13 

Drec~lera biaeptata 12 9 

Fuaarium .peeies 03 59 

Microdochiym bolleyi 32 28 . . . , 
~~t~ium species 1S 3 

Rhizoctonia solani 12 _0 

/ 

1 

\ 
, , 

\ 
l .. ~- -.. 

." 

,1 

J~ 
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Potato 
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laolation of 8ipolaris .orokiniana and Fuaariu. 
.pecies froa quâëk ara.. rhita.ës in barley ana 
potato fields 
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Since the po.tato ,tielda 

for at least WO yeara, quaok gra.s 

in the field in the absence of a .ay serve to _aintain the 

susceptible cereal hosto 
... ' 

Potato .. y serve a. a host for Fusari .. 

'.peeies (Booth 1971) but 

sot'okitliana. 

4.3.3. Cross inoculation of foli 
arasa, wheat, oats and barl 

In order for 

cere al pathogens, the cereal cropa 

to act a. 8 host for Bieol.ria 

isolated fr~ quack 

e as a-source of inooulum for 

t be susceptible to foras 

ôf the pathogens occurring on quack a.s and, in turn. quack grass 

must be susceptible ta isolates of th se pathogens occurring on cereal 

crop.. Therefore quack grass was' in ulated with cereal isolates 

and wheat, oats, and barley were ino ulated'with qu.ck grass iaolates 

of tho.e pathogens, if available. 

4.3:3.1.' Puccinia apecies 

Resulte of inoculations of Puccinia .peeie., indicate that, with 

the excepti~n of P. coronata isolated from quack grass and barley, 

Puccinia species were restricted to their original hast (Table'26). 
r 

Therefore, quack grass probably doés not serve as a source of inoculum 

for the.e rusts. Quack grass is not susceptible ta the ràces of the.e 

pathogens occurring on the cereals nor ie wheat susceptible ta the 

races of f. graminis and f. recondita occurring on quack grasse Oat. 
, 

ia.not susceptible ta the form of!. coronata (f.,coronata f. sp. 
. ' 

- aec.lis) occurring on quack grass. Â different situaxion exists 

between P. coronata from barley and quack grass. In cross inoculations, 

barley and quack,grass were susceptible ta f. coronata from both 

barley 'and quack grass. \ Therefore, quack gras8 aay provide inoeulua 

for developaent ,of'. f. coronatt. on barley. providing conditions are 
favorable. 

.' 
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. . 
1' .... 2.: cro.à ÙIOCUlation 0' Puccinia ..,eci.- 'obta-ined 

"", ... k graBs and cereâI crop_ 

) Host reactiont 
J 

.Pathopn Source "at o.t. 'Barley ~ack ..... s 
\ ~ 

P. -

P. 

P. 

P. 

1 

coronata quack ara •• 0; 0; 3 .. 
cau 0 3 0 0 

barley 0 0 .. 4 

hordei barley 0 0 4 0 

sruini. quack ara •• a 0 0 2 

wheat 3 0 0 0 

recondita quack araSB Oj a 0 4 

wheat:t 3 0 0; 0; 

o ~ no visible reaction 

0..; bWeraenai,tiw reactipo but DO uNdi. 
". 

1 aiÎlti~ uredia tn.u"l'oundied by ". clistiftCt necl'Otie .... 
, 

2 ... 11 to' llediua uNdia anally turroundecJ b~ ,. necrotic 
or chlorotic area &.-,--.. 

3 .. Mdi .... aized uredi., rio Jiecrosis but chloroaia t coal •• c.,.. 0' uredi. infréquent .. , 
... 1 ..... , often coal~ICina ureclia, DO Mcroais'bat chloro.i • 

lIa,Y be present , 

o~ 0" l, 2 - resi.taat,."acÙOlD 

3" .. ...,.,tible "~tlC11l. 

" 

;'A! 

• c. 
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.... 3. 3-. 2. rolilU" pathopna other than P!Cjcillia specietl 

Resulta of cro •• inoculation with . B. aoroldniana 

strated tbat the isolat .. fro. barley and quack grus did not differ ... 
in pathogenicity and sttacked aIl plants tested (Table 27). Barley 

and quack arass .ore .oat lusceptible to both i80lates While wheat 

... .aderately .usceptible and oat. ahowed only li.ited deyel~ent 

of' the pathogell;. Therefore, 1n a situation in which this' flmp 
can sporulate on leaf surfaces, B. IIOrokin1ua.aay be.able 'tOf.PU8 freely 

from ~arley to quack grass and vice v~rsa. The s.-e -.y apply to 

quack grass and wbeat. This 18 alao a root infectill& pathoaen and 

it ia probable that 'inoculUII oriainating from ~t~ and rhizOlieI 

can A180 infect both quack graas >and cereala. 

A sillilat- situation .ay exist ri th »recbalera biseptata., ~ 

'. '. ever, dise.se ratinas were aigni ficantly less than thoae obtained 

with B. sorokiniana. D. biseptata liaS recordee! only on the roota and 

rhizœes of barley and quack 'graaa and nevor f'l'OII leaves of eitber 

.peeies and it -.y he that thi. ia onïy a root or l'hizœe patJtoaen. 
However, in a situation where the patboeen'can sponll.te on plat 

.urface., ft iB Hllely that .pore. oriain.tina f1"Oll quack grau cm 
, 

infect barley, wbeat or any other susceptible aras. and v~e veraa. 

Very little ia Jmown about titi. orpni ... conce:rnina it. pathoaeni­

city" saprophytic .bility, llethocl of infection, or ability to BpOrul.te 

on ~llJlt aurlace~. üao, Binee thi. i. tb~ f.int 'report of W. 

pathoaen in CaNIda: tbere i. no iIlfo .... tion on i ta ÏlIpO'I'taDce a. a 

patiaoaen or iu diatributi.. uatil .... iDrOl'WatiOll fa kno.n, no 

CGMltiaiona 'cai'1 I.e .... 'Oft tbe role pl .. by ~ ..... in the 

epideai,oloe of thi. pathoaen. 

Pyl~ J!J!!ftica .... a pethotn reco~ on flUllCk ...... 

... poasibly barley bat identi t,y of the orpni_ on barley .... DOt 

ben eœtirwed. BoWever, in boat apecificity tests, 1lbi. ',etJtoeen. 
at1:ecucl ....... 1' of apecie. of "... .... incluclinl wbeat and barley. , 
'Ille .... ..,.,lied to P. teres except tUt this pathojen •• on!,. . - - ~ -
i_latecl lra. barley. Tbeae two oreani_ are .arpboloaically 

siailar and can be eaily cont.aed lIDd at,pical .. ,..,~ 
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-
TABLE 27:

j 
Cro.e inoculation of foliar pathoaena (otber tban 
PUccinie apccie.) iaolated fl'Oll quack ar .... 
âiIêI liâr ièy 

Pathopn 

B. .otoJdni.aaa 

Dree.Iera 
biaeptata 

) 
Pttt;nophora 
jeponica 

, , 

1 

Source 

quack grae. 

barley 

quack Ira .. 

barley 

quack gra •• 

barley 

quack VU. 

barley 

wbeat 

pe.wat 1.., ..... di ...... 

Wheat 

31 .. " _ 

23.1 

3.2 

4.8 

2.3 

3.2' 

0 

0 

U." 

Diae •• e reaction 1 

Oate Barléy 

7.1 75.3 

6.2 81.3 

1.2 11.8 

1.2 16.2 

1.2 67.9 

2.6 59.7 

<1 
" 0 0 

0 34.6 

0 0 

. " 

'. 

'Nheat 

Quack gr •• s 

82.8 

80.5 

18.8 

16.3 

79.3 

50.7 

28.5 

0 

al.8 

,. 

• >; , , 
t 

.. 



• .. , 

133", 
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recorded on barley attributed to!. ~ (Clough and Sanderson 197~) 

are si.i1ar to symptoms of f. japonica recorded on bar~ey (Shoemaker 

1962). This suggests that P. ,japonica may be p,resent 'in ,bar.ley .. Q(jt'! 

Prince Edward Island, b~t has been misidentified as' E.~. There­

fore, cross inoculation studies were conducted wi th these two org.anisms., 

Results for the two pathogens were similar on aIl crops except that 

percent area diseased was higher with f. japonica. Disea_e ratings 

were low on wbeat and oats with both organisms. ,Therefore, based on 

experimental evidence these two organisms can probably pass from barley 

to quack grass and vice versa provided conditions allow fôr i t and 

these hosts are sus~eptible to these pathogens under field conditions. 

Also, the importance of ~. japonica as a pathogen in Prince Edward 

Island"ls still unknown. Therefore further conclusion~ cannot be màde 

until further information ie obtained. 
< 

Results of inoculations withRllYnchosporium secalis indicate that 

this pathogen was restricted ,to· its original hos~s. The lsolate from 

barley did not attack quaok gr~ss nor did the isolate from quack grass 

attack barley. therefQre, a~suming that conditions for infection~W&~ 
r , 

the s~ for both pathogens an' both hQsts, it i8 unlikely that these 

p~thogens can pass from one 'host to the other in 'the field. The àbse'l'lcf,' 

of quack gras5 infec~ed with ~. secalis in,barley fields heavily in­

fested with R. secali~ supports tbis concXusion. However. the assumption 

of similar conditions for' infection by both ls-olates may be premature, 
-'> 1 

as pointed out by Ali r 1972) and Ali ~d Boyd (t97 4) • 

An taolate or septoria nodorum from wheat ~a5 used for cross 
E , ~ 

inoculation .tudies. Whe~~ and ,quack grass ~e~ both susQ~tible to 

,this isolate. although, percent 1ea1' area diseased WBS significantly 

'l~.ti on quack ~a88. \ The 8~ceptibility of ~()k gr~ss to .§: "nodorulll 

fro. wheat provi~ès evidence that quack gr,.so may play a role in the 
, . ' 

epidelaiololY of this pathogen. Field surveys indicated that th!s !'()le 

.ay he as an overwint,ring bost ... , 'prQ'(f~d~ng an initial source of pri."" 
" ' 

iilocu1 __ in addition to wheat ciebris. 
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4.3.4. Soi 1 lnfestatlon Wl th Blpolarls sorokinlana and Fusarlum 
avenaceum 

Barley and quack grass were grown ln 5011 lnfested wlth B. 

sOrOklnlana and F. avenaceuD1 to deterllllne the pathogenlclty of these 

two organlsms. In addItion, wheat, oats. rye, and alfalfa were also 
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sown ln lnfested 501 1 to determlne the pathogenici ty of these organlsms 

on these crops (Table 28). ThIs was necessary to estabhsh the susceptl­

bIll ty of the crops ln questlon to those organlsms lsolated from quack 

grass. 

Resul ts Indlca ted that F. avenaceum was very pathogenlc on aIl 

hosts. reduCIng gerullnatlon ln aIl crops. Wheat appeared to be the 

most susceptIble to thlS pathogen, Wl th 27.6% germInatIon. 

Alfalfa was a180 very susceptlble wlth 38.7% gernnnahon. 

Alfalfa was the only crop plant WhlCh . had post-emergence disease 

symptoms, expressed as damp1ng-off. F. avenaceum was also 1801ated 

from aIl pl ants WI th damp1 ng-of'f . Rye appeared to be the most 

tolerant to thlS pathogen, showlng 74.5% germinatlon. Quack grass 

orlginatlng from rhIzomes appéared to be more tolerant to F. avenaceum 

than quack grass origlnatlng from seed. Percent emergence of quack 

grass from rhl zomes was 67. 9% compared to 49.0% from seed. Th i SIS 

probably due to the fact that plants on ginahng from rhIzomes were 

larger and much more vigorous than plants grown from seed and better 

able to compensate for the effect of the pathogen. 

AIl specles were also susceptible to B. sorokimana. Symptoms of 

infectIon by thlS pathogen were expressed as reduced emergence. deformed 

plants. and dark brown lesions on the leaves and stem base. Infected 

al fal fa plants also exhibi ted damping-off'. This pathogen did not 

slgnificantly reduce the percent emergence of barley when compared 

to contraIs. Percent germination of other crops was reduced however. 

Wheat was particularly susceptible. showing ooly 13.6% emergence. Rye 

and al fal fa appeared to be the mos t tolerant showing 81. 7% and 87.8% 

emergence respecbvely. The number of emerged plants showing symptoms 

was 3.2% and JI. 7% r.especti ve ly. Al though percent emergence ,of oats 

was slgmficantly reduced (47.5%), none of the emerged plant!i, showed 
Iff 

dlsease symptoms. All of these specles have been reported to be hosts 

•• 

L 
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TABLE 28: 

"".-'1 

Barley 

Quack grass 
i seedr 

Quack grass 
(rhIZome) 

Oats 

Whea~ 

Hye 

Al falfa 

l 
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Effect of Fv.ar1U!! avenaCe1DI and Bipolaris sorokimava 
on quack grass, barley, oats, wheat, rye and alfalfa 

F. avenace\llll B. sorokiniana 

" e.-ergence " dlseased % emergence " diseaserl 

50.0 0 98.0 72 

49.0 0 53.2 61.0 

67.9 0 81.5 69.7 

49.4 0 47.5 0 

27.6 0 13.6 46.5 

74.5· 0 81.7 3.2 

38.7 15 87.8 4.7 

po 

\lalues eltpressed as percent of controla 

t, 
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• 
of this.. pathopn (Cannon 1987, 1C~1 and ot.an lNO). 

Quack grau origina'tina fra. seed waa 80re suaceptible to B. 

sorokiniana than pllUlts originating fl'Oll rhizœes. ThIs _a probably 

due ta the lION vigorous growth of the plants orlglnating froll rhizOlieS. 

8, sorokinlana was re-iaolated fra. a11 diseue<! plants. 

Resulta pre8ented here indicate that the crops ex..ined are 

susceptible ta quack grass isolates of the"e pathogens. It is _UU.steel, 

therefarc, tbat quack graas cao serve to .aintain the.e pathoprls in 

the sail and increase diaea.e probl~ in cerea1 cropa. provided that 

sufficient inoculUII is produced. Reaults a1so indicate that tbeae 

organlsms and possibly other soil-borne pathogens •• y play a role in 

plant population regulation by reducing plant n.-ber, anâ preventing 

eeergence of rhizOlles, buds. and seeds. This effect is grester .nth 
seeds and uy, therefare, reduce the importance of seed in the spread 

of quack graas. particularly ln grain fields. , 
4.3.5. Rhizoee tran"ls.ion of Bipalpris sorokiniana 

Quack grass produces an extensive underground rhiza.e 5yst.. 

which vould provide an ideal vay for pathogens to be apread in the 

5011. The ability OT a patbogen to pau frotll the rhiza.e syst~ tb 

a crop plant v()uld increue the illpOrtance of quack vaas in the epi­

deaiology of the pathogen. Therefore 1 this study ... s undertaken ta 

detel'lline the po •• ibility of !. sorokiniana passing from infected 

rhiza.es ta barley plants. 

Fussri ... species Nere not uaed in this study bec .... e they .....-e 

.lw.ys ilolated f~ rhizOlilea of quack gras., whether inoculatect or 

not. To prove that the.e -.ere the original patholena uaed for inocu­

lation lfOUld be very difficult. 

C~ root rot vas recorded on bsrley in all treat.ents includil'll 

. the control (Table 29). However. root rot ratinp vere higher in tbose 

treataents in which quaek ..... s _s included. The •• e applied ta the 

developlleDt of" leaf sYIIJ)ta.s on barley. Tbere vas a siprificant ditf ....... 

ence between the bar ley control and the t1IO treat.ents vi th qtMIICk ...... 

in thea. There was, howeve-r, no significat diff"erence bebIeeD the 
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TABLE 21: Tranaai_ion 01' aipolaris HI"OIIiniana f'R* quack 
gra.s to barley 

Treatlleftt ~ root rot l 
Leaf 1)Wptc.a2 

B. aorokiniana 
quack...... barley - iaolatëd 

barley control 10 1 + 

quack Ir ••• control 0 

bar ley+epaack gr.s. 16 0 3 + 
control 

1nfected quack JI"1Uls 39 0 + 

barley+infected 22 41 12 ... 
quack am' 

1 
% root rot refers only to di .... e cm barley 

2 
express'" .. Percent of pl .. ta .bowilll .,..,tc.a 

3 ... pethopD iaolaW 

no pathoaen iaolatect 

J 

) 

\ 

\ 
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barley + qua<lk va •• control and barley .. infected qu.ck gr •• s 

treataent. Therefore, baaed on thia j i t eannot be concluded th ... t 
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B. Borokiniana has moved from quack grass to infect the bar1ey. There - . 
.. a, however, a significantdïfference between the barley + quack grass , 
control and barley + infected quack grals treatments in reference to 

the development of leaf symptoms. Since there was no difference in 

the.e two treatments in reference to rot, it may be assumed that the 

increa.e in leaf symptoms was coïncidence and not related to the 

presence of!. sorokiniana on quack grass rhizomes. This would _gree 

with observations of Ledingham and Chinn (1964) who reported that this 

grass would not support sporulation of B. sorokiniana at sufficient levels 
/ -

to result in an increase in disease. However, their work did not take 

into account sporulatidn from decaying rhizomes and this experiment 

·was not conducted over a long enough period for decaying of rhizomes 

to occur. Under these conditions, sporulation may be greater than from 

healtby tissue. Therefore, additional studies along these lines may 

be required. 

The increase in disease ratings on barley in the pots containing 

quack grass raises another possibility of quack grass influencing 

diaease levels. Kommedahl and Ohman (1960) reported that,exudates 

froe quack grass appeared to inçrease damage levels From ~. sorokiniana 

and other root pathogens whiohuy be .the reaBon for the increase of disease in 

barley growing wi th quack grus in this experillent. The plants grew 

tOlethe,: in pots for approxi .. tely two aonths and i t is concei vable 

that exudate. could have aocuaalated to aaounts to influenoe p~tholen 

dallale in the oonfines of the ,pot durina this period. JIowever t i t 

woultl have to he proven that the exudatea wer;e pos! tively relponei))le 

for the d_ .. e. Aleo, this cannot he applied to wbat ia occurring 
f 

in the field •• the envi~nt and condition. in the field are 

different froa what is found in the oonti ... of • pot, and tactora 

to encourage accu.JlatiOn of aueh exudates in the pou .. be tot.UT 

lackina in the field. 

rt 

f 

1 , 

.1. 
1 

1 
! 
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4.3.-6. CGbClu.aion 

It appears that quack gra.. ..y play a role in the epidemiology 

of a nuaber of cereal pathogens on Prince Edward Island. However. 

with the exception of Gaeuaanno!yces &~iniBt the cause of take-all. 

;t appears that quack gra •• does not influence dise.se levels 

in a~y that would increase disease proble.s of any of the patholena. 

OUack gra.s may contribute sufficient inoculua to,!. coronata f. ap. 

pecalis to cause inerea.ed disea.e problea. fra. erown ruat, but, 
generally, erown rust only oecurs late in the season and does not 

cauae IlUCh d ... ge. Therefore. the role played by quack ar.s. to 

increase inoculua is of a 1e8ser iaportance. 

Quack araas .ay play a raIe in "intenance of • pathoaen in a 
'. . 

particular field. as i. the case wi th 8ipolaris aoroldniana or it ..,. 
, ' 

also provide a source of prœry inoculua in the aprina for pathopna 

Auch aa S.ptoria nodo,.. and Clavic.s purpurea. In auch cuea. the 

patbopn, llUet be able to ~ivee th~ winter on. de~ri ..... till he able 

to aporulate when cOilditiona becèule favorable. 1'he apecific~ty of 

orpni_ auch ulllgac1l!!t!ri!ptecal ia. Puccini. ,..iaia and f. 
l'econdi ta would diacOWlt the roI. of quac'k arasa 'aB, a source of ino­

ClII~ for thea. patho..-. 

One ..... that .... IlOt .,.... inv_ti .. ~ in thb attMlY i. the 

ab11i ty of quack ....... to .e,... ... boat .... re ..... 1 recc.biftat~oft ......... 

t cliff.Nat varietie. or f .... of • patMae .. ODCUI". t'bi • ...w in-
" , 

volve iD'teatlive atadi ... to i4lentit;p ,the ditt..-..t f... OOC"li i.aa ., 
"k ...... ad tIleft tG ctittenû.M if'·., ... 1WIn'Wb.. A1~ 

, . ' 

tille iIIportaaI:e of aach • ,.... __ Ma ., .... ti~ '" Pr"ieua 

1tOI' .... (J..... U~ ........ 1.) • ..ta iJltaaw.tiMt ....u .-.n-
~ data ,011 tIIe .,i ... 1 .. (J, vari ..... tilla .... al ...... 

," , 

.; .... iDdioati. of tille' r.ln .'or 1_ or .,.Wiaati_ ,. 

,... '" ,,~,I ! ...... - !.', -1[ 'et. or !. -'E'U". , , . 

'. ., 
, 
, 
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Pl_t pathopna have'· rarely been' included .. an illpOn.nt factor 

in an unc&.turbed ecoaya~. ln aaroecoayatea. the" ellphaai ..... be~ 
placed on the atudy of the etiololY. epidètliolo&y and control of patbD-

... attacking econaaic, cl"Op8. Tbel'efol"e, the atucly of pathoae- o'f fi 

-*da wi thin qroecoayatas bU been laraely nelleçted.. Plant patho .... 

hOwever, .ay exert'~tron~ aeleative pressure. on'plent pqpulationa 

(Harper 1911). The poeateat forc.s are lenerally found in 'lonlt-UvecI, 

relatively stable c~itiel'ancf, the .... st pathoaen pre •• ures in 

tNnaient weedy c.-.nitiea C8al'rett 1182t. pat:bolena attack _ .. 

apecie. in both 'èliatarbed and andi.tuI'bed habitat.. UDderatandiaa the . . 
aecbaDi_ involved in •• lective preatnll'ell in .table plat ~itj. .. 

• 1 

could lead to posaible adaptatiOll of ... of thoae .. hui_ in ......-

ecoayate.. 

R.latect atudi •• in t:be pat have brouaht ...... t .i.ificat.... ' 
vmcea in the ..... of biolôlical CClDtrol (CUIl_ et al. 111'3, a.aiel . -,- ' 

et al. IfT3-). 1'here .......... GO prwiou atacli ...... ni ... the -. .....,.. ~ ... 

pa~ ... ociatect wit:h.",.... rc:pena (...,11 ..... ): Thia __ 
~ly OCCU1'8 i.JI botb avt_ltural .-cJ UIMliaturbecl ...... in eutenl 

C ..... ...s ... Wa a~ hM ...... , 'ia attaciled tiy «Wer 30 pa., •. 
TIIne, .patba ..... .., ...,.. ••• t a, .... l.tory ___ i_ infiuenoin. the.,... 

.i .. , of the .... popuJatiOft _/or the CGIIpetitive "'tlit)' of the __ • 

-~ ,!!: .,!!.' CINO • ..tDtaift tlaat _fIâl. coàtl'ol of thfa apeci .. 

. .. CIIl17 Ile 1IChi .... b.r • thorcMaIa .... Ntadi .. of factors .ttlch 1119 
.J ' 

J(8IIIlâte pl.-t .,..î.ti_, in additican ta tINt ..,1. lif. cycle of ~ 
.... i ..... ita JMlPDlatiœ. 

IJI canaiclerina a biolo&ical control pl'OINa, 01' an)' control prop_ 

fOr' tIaat: _tter-, tlM crop .. t be conaiclerecl ... qat.. in which the 

..... crap .. pathoaen ail i~tenet ta influence one another. ln a 
~ .....-1. apte., the cl .. boUnie.l relationahip between the cropa and 

· .... k ..... ooda ..nowaly liait the uae of a\lch • pro.... involvina ,.tII ........ lor control. This Hlii tati on aay not he present in non-
~ çropa.' 

• 



, 
1~1 . . 

• apeciflci'ty ahi.ited .. Placeiai. rece.Uta 

.•• calb ..... urocptia !FOPYI'i in the.. .tudi.. nueata 
tUt OI"pIli_ .. exi.t âich could be utili&ed. to aoae extent. in 

• oontJool prolrea. So. pathoaens wbich My be .pëcifi~ to flUllCk .. 
...... uy not have been t •• ted or _re overlooluKl. 

!. recODdita v .... ...""..i, .!! •• ecali. Del ~. !f!Opyri requiN 

turtt.r .tud,y to detel'lliM tbeil' potenti.l as biololical control .... ta. 
~ are .OM liai tationa in the uae -of theae p.tbo..... in a biojoaioal 

control pro...... Pona of tbe.e patbopDa have been r.ecorded on boat. 

othe!- than quack ana.. In "'itiœ. there ia a cloae reletianahip 

betueen theae and othe-I' fcnw of the . .-e apeci •• attacldnl .conoeia 

c...... Alt:boaab!. recoftdita var. aaropzlj ia conaidered to be apeei'ic 

(s-bor.ki. penonal c--.nicaUon). the reported .pecificity of! • 

• ecali. bu been .... tioned on the buis of fBi1ure to recOJbi •• proper 

envil"OMental cœditiOll8 (Ali 19'12. 41i- and Boyd ItT4). 110 boat specifie 

f.- of !! ..... r.i r .... quek aras. have been pNvioaaly repol'tecl. 

An ..stlitiODal Ullitation to ]l. aaropui .uuld ~ ita dia.etlinatiOb • .. 
tbia orpIli_ ia .oil 01' aeed borne (ori"fitha 192." Md on quok ...... t 

the di..... OCCdra' in patchn tlhich do net ..,.ar to .prad .uch duriJJ. 
the ...... Percent infecti_ of ..-k ......... a1.0 low U ... t:Mn 

,.,n ander experiMfttal condition.. Add~tîonal infor.ation ia ,...uNd 
eODCeJ"Ilina conclitiOM for opti_ infectiœ in e field errvirOl_nt. 

JleVelttheI.... theae patho&eM have been .tso.m to be host .peol;ie 
Jf ~ " 

in tilt. .tudJ'. ....ipul.ticm of pat:lJoaen papul.tiCIIUI on quack ...... 

• l .. proricle 111\ lIddi tional control aeuure for quack .,..a.. f. reeoadita 

iaoIna1ua levela .ould be increaaed.t an appropriate tille in the quack > 

..... life cycle. Bowevel', 1101'8 intensive MOl'k on boat specializ.tion , 
ia .....-aiNd. E. acropyri appears to he auited to ., appl'Oaoh in web 

_ pathoaen ia introduced into a field where i t did not occur betore. 

Thi. patbo.en doea not disseminete as e.sily as !. reoondita and there­

fore, it would not he able to spread out as easily. 

R. ..ealia appeal's to be we11 adapted to a Ilycoherbicide approacb -
in _ich the {unaus would be applied in a sillilar aanner a~ would he 

• herbicide (Te8pleton and saith 1977, Templeton et al. 1979, Teapleton --
"". 
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1_'. R. aeoalb la .. i_i"l1_ .-tJaoaen 00CUI'f'i" in 

"i.~.â ...... ad Mft be &l'WIl and iIIcJuced te lpoI'Ulate in art~­

ficial çulture. ln addition. the pathoaen i. diase8inated: by rainapluh 

.Nt not euily spJ,"Nd fn. one field to the next' (Evans 1989). These, 

.... cbarMteriatica cleaired in a aycoberb"tcide' (T...,leton '1.2). ln 

addition- to iDt_ive hoet ..,.cifiaity te.ta, .tudie. of the ~ 

doM by the patboprt, envi..-..mtal conclitiou·' ..... ired for infection, ... 
lonaevity of th. pathoaen in the field, and artiticial cu1turina of the 

, patboaen are reflUired to .. ae •• the uae of ~. a~alia in allCh a proana, 

particula:r ly in a non-...... crop ai tuation. ' 

The Cœlcept of hoIJt ranae i .... ential "to' ~erstandinl the role 

p.thopu _y pl"-Y ln a weecI control pro...... 1'beref01'e tbia ia .,e 

..... "ich requi .... int..,.ive .tudy. Mben dulina wi th wild plant •• 

the bosta are a variable population in cGllpAriaon to aenetically uni­

fON el'Opl. The ... fore, consid.rina a .peei •• ' _ a boat doea DOt 

neo ...... ily' .. an tbat ail indiJiduala of ta •• e .peci •• will actually 
110 _. ' • 

Ile nitable boat. for a pariicular pathoaen (Dinoor 1.74). Fischer 

\ (1935) noted Ml'kecl intraapecific reactional differencea for different 1 

- \ collections of wild ....... peci •• when inocul.~ed vi th varioua collections 

'\Of PtJceilJia recondita. A siailar BÏtuation say exist witb other p~t.ho­

.... Ali (1972). Ali and Boyd (1974' and (Kline l.91O} bave reportecl both 

inter- and intra-variability in both iaolate pathogenicity and hoat 

• 
~ pathogens Bay he continually underlGing'selection fôr aaxt.a. 

...... iveneas (Habgood 1973). This dellOl'latrates the neecl for a p0pu­

lation approach and i t becOilee necea.ary to conaidu hoat and pattle.en 
populations aB composed of variable ihdi viduals. Therefol'e. testing 

a nœlber of different isolates of a pathogen on a nUilber of di fferent 

oollections of the bost .hould be considered. within a pathogen popu­

lation which does not .xhibit strict specialization as a population, 

thora .. y exiat host'fo ... s worthy of further investigation. The~e 

studies aay alao provide a more aeeurate indication of the damage to 

'the population whicb can be expected from the pathogen in the field. 

'Environsental conditions a180 have a strong influence upon 

apec::i.fiCity,particularly in artificial culture. Each pathogen bas fts 
\ 

range of temperature. humidity, ligh~.and nutrition required for the 
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ti •••••• 1_ Md 11.f •• 1 ••. !hi ... alao W1Y to apecific r ... 
., a patlaD,_, .. baa ~ ...... Ud fOr !. t;eoalil (SCbein 1'51, 

Ali aDd lIOyd 1174). AllO,...., funai Upt in culture .-y artate .t'th 

theae _tant. produced vaJ"7in& in virulence or .... ired enviror.ental 

C*aClit.iona. Studi .. of llpeCiticity under ~tal corfditiona, 

tMNfor:e •. -.y not be repree ... tative of' .. t bappeM 1# riatare. ft 

..,. lM ........ tly neceaury to canctuct boat apec~ficity t..t. in 
, 

the tield or ...... conditi .... _1'8 rep .... entative of thoae to .. ah 

the pathopn tfdUld be expaaad in the field. Quanntine proc ...... 

...-t be conaideNd "fore nch • s'tucI.Y coald "pn ..... evaluatinl 

the poa.ible u •• of exotic patlaDpna i~ for u.e in a biolopca1 

cGIltpol Pro ...... ' 

6.2. Quuk........ a loVoe of inocna1_ for cet.al pètbo.... . 
, . \. . 

Thil atudy &1ao conaiclered the role tbat .....,o ........ -.y play _ 

• lOUI'Ce of iDocul_ for cereal pat:boaan8 ~ Priaoe Iclward 'lalaad. 

In c_icleri ..... ' cereal tield .. • ayat_, i t bec__ neo ... ary to 

..mile the iftteractian bet.een pa1:llo...... crops and ...... Peremi.,t 

.............. veta ....... k ...... , --.v be of partioular interelt .. 

tMy lUtY he boa.t to a nuaber of cereal patho ...... . , 
Pie1d S\U"'V811 of both crep. Md quac ....... provided preliainar,y 

data indic.tin, _ich pathoeena .. he involved in thi. interaction. 

PieU auf'V'ell'll of' the ol"Op& indi~ted _oh ti ......... -.t c_ 

era the cropa CGIIOaftMICl. '!he roi. 'Of .... k ......... aCJal"Ce of 'iM-

cul_ would Ile 1 ........ for tIaoae cIi ....... tddch are..,.. ar. ~ 

illdicai:ed tUt, in ..... ley. root rot ... ~ IIOIt COMOft and Mat UJrel1, 
" ff " . 

the ... t d,s.pn. cü .... e of tllo .. foand. ouc ...... ca .me .. a 
tto.t for the .,,~o ... ...ucb __ in.cite tM. cIi .... e, 'particularl1 

Jieo!!!'ia aoroldni_ aad variou ruari_ apecie.. c,... i.ftOculatiClll 

of .ilol.tes of thoae patho...,a fl"Oll quack &J'Ua and barley ~ted 

that the isolates f~ both .peciea were p.thoaen~c Qn theae t1fo boat •• 

The involvelMmt of Drechalera biseptata i(l root' rot 'is ,still \IDImcMl, _t both bar ley and quack' grasa tlere susceptible .. therefore, àn 

interaction between the two hosts .. y ocOUJ'. if conditions peNit . 

\, 



1Idle aporulatiGll -.:y occar f~decayina,Md ..... leat" tÏ8 .. ~ 

itIporUDce .of tbi •• ource of inocul_ Would he depe:nclent upon the 

tri 4 l'~ of occurrence of the. pathopn on qullCk,...... 1 ...... 

J .... 

'l'IIiINfore. the ability of .......... to inore.e root rot layel. 

la'cuea! fi.lda ia- .till........ rield 8111'Yep clid not indioate 

tMt ... iDe,.... • .ctually ace......... OUMk ...... --.v he 80re 

~t in thé .ainteMnce of inooul_ lev.la in the .oil. lao­

laU_ f..- rhb ... collected trO. potato fielda indicated tbat 
tIIe patlloaeM i.ftvqlved with root rot oc~ 0I'l quack poa. in tbe 

_ence of a eereal crap. Clünn (1876, lt17). bU .howl that spore 

............ 1 ...... 2'1 conidia of 8. ~ni_ per Ina of soil excèlldH 
- - 1 

the thNahold level for infection and can perpetuate the dbe_. No ~~g 

inf,....-tion i. available concel'Din, tIlreahold leve1l. of ~i_. ' It 
ia ..... ...,1. tG ..... tao.ever, tUt tbe popUlation of the pathoaen 

, ". 
CID tbe ..... 1'IJ"O'IDd parti_ of ..-11 ...... c:an ~.'te-...utficiently , ~ , 

to . perpe tut. the di ..... ~ \ 

Qaack ......... pb" • aipifiCWlt rob in the tlpideaioloav of 

foar "'.111" of .... t: !_ SOI'Gkiqiana. peiRi.; !!p!!ria 
~ Iftd hNri_ lI:peCi... 1'he .... i '-tion ...,li •• te root rot 

in ..... t, incited .... 1. ... ~_, .. tbat wbioh OCCUl"S ·ift VJ _ • 

..... 1..". field....,.,.. indic.teII tbat tt.re Ï8 a dil"'eCt NlatiOllàhip 

....... 11 ..-11 ......... w.-aU ~incited "" !. F!!!ni.'·, lwele. 

Al ..... tbi. di ....... occar in ..... t fielda tllaioh ............... 

,.., lai .... 1enl. of.the di ....... , ..... in fi.là in wlaich ..... 

...... ocCUJ"Nld. In ail .... !ft iaf'eat.pat fi.lda ........ _ al.., 

.b.feotet;t .., !. èee!re.. '* ........ tII u.. filMÜ_ Dt Kirby (1"' . 

..... 11 (lDO), oplrie ad '!bar,.. (1112) ... o'tlltra. It ia .... ~, 

.... f~, tIIet c_~l rd ......... ià -..at ti"el. iG tàich thi. 

"-"ich~ the, patltopn Ge .... ive -ad ... ain'taiMel in the ....... o! ....... 
. asari_ hHd bli," i •• di ..... tlbich ,.. ..... c.aailaa .. Mria. 

,lqaae. in .......... otbel' cte'I!INÛI in ..... t yean cm Priace' ........ 
~ . 
i.l.... A""I' of ' ..... i_ &peeia lYaYe been illplic .... in tId.a 
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di ...... 811' of .ch have __ NCGNect cm ......... on Prince 

1....... labDd dari .. this allJ'\l'WY. haari_ .".ci .. tIÎII'e the _t 

~ "'-ai iaolated tra. aeeèl. le...... root., and l'hi..... of CfU8Ck 

....... .As aucb. quack ana- ia aoat HlleI)' contributine. bip leveb 

of iaocnù. .. to the .oil -ad for' r-ainapluh or wind diaperaal. Ii 

cCllltrol pro.,... ai.ad .t redacina cJ-ae fl"Oll (a&ri. helld blipt 

...... ld iDelade cootrol of que. P"Ua. 

S!ptori,a )'GdG'" h the .. t .erioua leaf apottinl pathoaen of' 

.... t an Prince EdIIud tabnd. C)uack ara. ia al.o .uaceptible to 
\ 

tbi,a pathoaen. In 1979. atl"Olla positive correlations bet.een qu.ack 

.,.... di_*" ~ and aeptori. ratin ... ugested a relationahip 

bet.een the di ..... ,on the two hoata. Thi. correlation was Dot found 

in 1110 bat the c ... l orpni._ ... present on ~k graaa. Cros. 

inocul.tion atucü .. witb boletu froll quek ana. ad tIhe.t added 

.~ te the. ~theaia that quack ana. -.v aerYe as a source of' 

inoc.ul_ for W. pathopn on ...... t. Unàer field concli tions. 

bowver, the septori. on quek ...... al...,. ..,.,..Hel .t the __ ta. 
. -

Gr later tban it wu fOUDd on _.t. Tbis would ..... t that •• t 

is probabl)' ae1"'Vine .. tIle source of inocul.. for qaack aras.. Qu.ack 

..... .... however. proride .-condary inocul .. or serve as • .ource of 

.coapores for the next .eMOD. 

Ouack ...... did not, .... .,. to influence di ••••• occurring or» 

oeta. 1'be di".e tlbicb 'C"" the _t ~. on oat. on PrinCe 

~ laI. i. -.torb leaf blotch. inci ted by !- ~. Alt.boaah 
1 

........... hM ~ repot"ted to ... tr.t of W. pathopn (Spra_ 

t ..... ft .... ·DOt .... recOJ'd'ed. ail .....-ck ....... on PriDce ...... Jat.d. 

t'be .11' di ...... on r;,ye ach...., be inn..aced by the preaence . 
of .... k ......... erpt. inciUd b,y ClMtio!J!! f!!1!!1!' .. ~"'ll. 
i8eited ... "''15 '"!rU II'!!iAia. '!he aitaati. èODCeftlilta tùe-aU 
in rye ia prob8bly .iai.lar to that .taich 0CC\1N in _,t wi th ....,k 

...... pl~D& • l'Ole in .inc ..... isia diaeaae level. and in ovenÏintériaa 

of the, patboa-. Altl!.outh no .~i .... n conducted Idtlt ~. f!!l!'1!"!! 
it ............. _ tbat ·the l'Ole of quek ..... in tIae epi.te.iola&Y or 
1ti. pathoptl cm rp ia ~iM1. 'Ibis patboeen OIÙy infects tt. Jlœt 

." • f1.0I'e'ta are at antMais or 1IfIIleJ:l the .1:1..- ..,. exer1:ed f'~ 

• 
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the florets ( .. tie !!!!. 1977). ,On Prince Edward Island apthesis 

of rye occurs prior to fla.erina of ~k ar .. s and thus rye would 

alrelldy he infected, if at aIl, by the ti_ qàack vaas would he 

g;;oo_-:Since rye i S 80 c~nly infected by 
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receptive to the 

thia psth0len in 

8IId returned t 

a lar.e n~r of sclerotia are produced 

These sclerotia would probably be'sufficient 

to provide hi levels of inoculW1l the next sesaon, even in the ab.,ence 

of aclerotia f~ quack gras •• 

Quack arass 8aY play a role in the epideaiolo8Y of aany plant 

pathosens on Prince Edward Island, but it would he preaature to conclu. 

that quack grass serves to aaintain or increase inoculUII levels of 

pathosens of eCOIUlBIic crops sillply because trhe pathosen attacks quack 

gras., ha.ever. This will depend upon factors concerning the pathogen. 

hosto and the environaent. The pathoaenicity and llethod of dissemination 

of the pathogen are also 1,IIpOrtant considerations. The pathogen in­

volved _t he able to deve10p and. produce inoculua art quack grass 
~ 

that can he .asily disaetlÏrtated. ln addition." pathogens in ~estion 

-.st be· able to infect the cereal hOlt. Variation in the virulence 

of the patholen on the two hasts in question would reduce the iaporlance 

of quack ...... as a source of ihoculua. Tbe ability of ttle pathogen to 

aUJ'Yi ve on debris froll one seuon to the next or the abili ty of the 

p-thoaen to arow along the ~rground syat_ of the weed in addition 

to i U rate of apread lare dao illpOrtant factors to he considered. 

CharacteriaticB ... oeiated with the boat which ..st al80 he con­

aidered include crop vu1.nerability, lenaitivity of the weed boat, 

praper Iynchronisation of the life cycle of, the _cd, crop and. psthopn, 

cienli ty of the weed host and cliat_ce f!'CII the lenai ti ve crop. Grow1nI 

conditions allO can serioualy ~f.ct the deve1os-mt of diae .. e on the 

crop ad Wèed. Tberefore t the sab8equent pu • .,e of the patboaen froa 

the ..ed to the cr.op mà ~ce vena 'My, he affected. Finally, 'the 
ccifttribution of the cro" to. iDOc1Jl.-. levels ... t "Iso be cOl'l8iderecl. 

If tbe crop iB contributinl.luf"f,icïent levela of inoculUII to cause 

econoaically cl aiDa di .... e levell œ the Cl'Op then t~ ,i..,artance 

of' inoeul_ fra. ..-ck ara. .ay be .-i~Ml. 

i 
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ln thi~ stud,y, many of these factors we~.~ot considered. Only 

the pathogenicity of the pathoge~s on their hasts. sensitivityof 

the hasts, weed density, and, in th~ case of BipolaX'i~ ~orokiniana. 

the ability of the pathogefl to spread from rhizomes were ejmlOed. 

Theref?re, theBe l'esul ts must be c~nsidered preliminary / 

More 1ntensive studies are required which tâke the above mentioned 

factor~-into consideration, to prove conclusively the role of quack 

g1-aB./.in the epideanioloay 

Island and e~sewhere. 

of pathogens of cereaif on Prince Edward 

\ 
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Resul ts have shown that quack grass ma\' be attacked h~ as many a~ 

of 30 pathogens ln eastern Canada 

FU8arIum specles. PuCCInIa coronata 

Pathogens such as èryslphe graminIs, 

sp secalIS,~. gramInls, P 

recondl ta and RhvnchosporlllJD secal1s appear to be causlng serlOUS 

damage to thls specles and therefore may be Involved ln populatIon 

reguiation of quack grass 

Host speclflclty studles have Indlcated that PuCCInIa recondita. 

Rgynchospor~um secalls and lroeystls agropyrl are specIfIe to quack 

gras", and. therefore, reqUl re future research ta determine 1 f the y 

ma, have potentlal use ln cl hiologleai control prograrn for quack grass. 

PuccInld grannnis also showed some degree of sperlallZatlon and could 

perhaps be Included ln any future studles for thlS purpose Concern 

15 expre5sed about the effect of envlronmental condItIons on such 

tests and also the eXIstence of varlablilty ln the host and pathogen. 

Therefore, additionai researeh IS reeommended to evaluate the Influence 

WhlCh these factors ma\ have on dlsease development. studles should 

also evaluate the potentlal of Integrating dlsease occurrence on 

quack grass with other control measures Such studles would assess 

the effectlveness of control measures applled at.t.Àe bme of greatest 
\, 

dama~e to quack grass from disease. 

Vuack grass ma\ serve as a host for a number of pathogens occurrlng 

on cereah ln Prlnc(" Edward Island and may, therefore, contrlbute 

Inoculum for many of these pathogens. In partIcular, the presence 

of quack grass may Influence InCIdence of common root rot and fusarium 

head bl1ght of cereals. tak~ aIl of wheat and rye and septoru leaf 

blotch of wheat. These results are consIdered preliminary, however, 

and addItlonal studles are requIred to evaluate. ln more detaIl, the 

extent of th~ Influence WhlCh the presence of quack grass may have on 

dlsease~evelopment ln cereal crops. 

It Il' a180 suggested that research be contlnued to assess the 

role of the pathogens ln populatIon reguiatlon of quack grass. WhIle 

knowled~e of the pathogens on IndIvidual crops and on the blology of 

quack gras", 15 weIl documented, little 15 known about the complex of 

.. ,-
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pathoJZenf! aasocuted Wlth quack VASfI or tbelr Int.eractlofl Wlth other 

crops and crop-assoclated pathogens or _1 th otber organl sas ln &rl 

a~roeco~ystem_ A .ar~ ca.pletr understandln~ of quack ~rasR-p.thoger. 
, 

InteractIons and how the) ftmctlon Ir, tht" na tu ra l populatIon!' of quack 

gra&~ aay provld~ knowledet" that would ~ reach l~ appllcablr te> thr 

agroecosystem and could subsequent h b(' lncofl>orated l nto ar l..,roved 

pest aanage.ent systeœ for both thr weed and C'F'Op patho~fIf; 

• 
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gUES"TIONNAIRE FOii CEREAt. œSEASE SURVEY - 1 ~79 - 198Q 
, . 

JWŒ: 
------------------~--------------------------------------------

ADDRESS: 

PIf ONE: 

FIELD LOCATION: 
!t 

SElO VARIETY MID SOU~CE 1979-,1980: ________________ _ 

PREVIOUS ROTATION: 

1979: __________________________ ~ï--------__ ~ ____ ------

1918: 

1917~ ______ ~ ____________ --------~----------~-----------
1976: 

----------------------------------------------------------
1975: 

----------------------------------------------------~ 

SEEDING DATE: 

FERTILlZER, LIME AND DATE: 

JWroRE APPLIED AND DATE: 
.' 

CROP DEN9 ITY : 

_IDS: 

HERBICIDES: 

PUNGICIDES: ____________________________________________ ~------

IlDATICIDES: c 

APPROXDlATE A.REA OF FIELD SURVEY!J): 

AlfY SPECIAL CROP MANAGEJŒNT TECHNIQUES? _____________ _ 

~S? __________________________________________________ _ 
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0 Appenclix z. Speuwan rMk correlation coefficient. for fi ...... , 
surveys of quack graas and cereal cropa . 

.t - . .. , A. Barley 
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t Quadk gr ••• o-ot .... 
dbea.. ratina .... ity 

. '"' 
Net blo1;ch 0.5264 0.q!18 

'! 

sia· 0.0010 .ia· 0-.5180 

Scald ' o.ueo 0.1541 
g. 

'(r"' .. 
aia· 0.1310 ai •• 0.13'0 .. 

Root ~t 0.1500 
a 

sia· 0.S280 

. Quack ara" diaeaH 1.0000 -O.2S04 ' 
ratina si,. 0.0000 aia. 0.0910 

a 
li 

'" 1980 r --
Quack VU. OUack ara .. 

-J di •• as. ratina denaity 1 

\ 

Net blO'tch 0.1243 O-Y2334 
., 

aia· 0.0051 sia. 0.'4220 

sc.ld 0.2229 ....0.1.72 

ai,. 0.4e..cl . , sia. 0.5218 

5eptoda Ieaf' blotob. -0.13" -o.28ee 
> .. ~ .... > si,- O.MII ,si,. 0r3~" 

Rootrot -0.37" 

aia. 0.088' 

Quaok gras. diae ... 1.0000 0.2857 
(. ' '" ratina .ia· 0.0000 sia· 0.3440 
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.... ' .,; 
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0;819. 
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1.0000 

.ia. O.JJOOo 
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QuCk Vaa. 
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-0.0223 
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Septori. lea' blotcb. ., . 

1 .... -
, 
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oUaok. graaa \ 
di~eaae ratina 

0.1098 

sii- 0.0050 

-O.lne 
aia. 0~715e 

OUC:k ..... 
di.... ratina 

0.4134 

ai..- 0.2311 

O •• t. 
ria; o ..... -. 

O.aot 

ai,_ O." 
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-

~ •. o ... 
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ail-
". 0._ 
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Quàck gras ... 
density 

0.1214 

aig. O.~l 

.O.pe53 

aia. 0.'214 

Qaack pou-
dflftaity 

0.5517 

ai •• O.07U 

-0.0131 

ai, .. O.tUS" 

0 ...... 1 

ail. O • ..., 

O."'. ....0..., 
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Septoria -10af 1S1otcb 
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