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CHAPTER I

INTRODUCTIOR

Bew Zealand is unigue in that the entire basis of her

national economy is based upon livestock-pastorsl farming. of

the foriythree million azores in occupation for agricultural and
pasioral purposes,; seveniesn and a half million are of sown
pasturs and about thirteen and a helf zillion of natural grass-
lends., The seventeen and a half wmillion acres of sown pasture
are down in imported grasses of which &?&?%@i%&%&ig one half hae

been surface sown and the remaindsy sown on eultivated land with

high producing Bnglish grsssss. These have been selected for
such guelities as leaf ares and density of leaves, form of the

plant, resisiance 3o drought and many other desirable agronomie

properiies, Regarding the disease facior, there hag been no
attempt in Few Zealsnd at breeding for resistance to disease with
the exception of Blind seed dissase of Ryegrass caused by
Gloeotinis

emulenta (Prill. ot Delacr.) Wilson, Hoble st Gray,

I% has been observed that funge
are widespresd throughout the country. One can only spseulste on
the importance of these leafspot diseases with respect to pasture
yield. It may well be that lesses ars not particunlasrly great
since onliy rarvely do they atirast the attention of the farmer or
extension worker. However, according %o Chester (1948} the farmer
usually is not concerned with a plant disease until losses reach

fiftesn per cent of the crop., and rarely does he take action until
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they amount to twentyfive percent. If this is so0, it is reasonable
to suggest that fungal leafspot diseases of pasture grasses are of
some importance in this country.

Chester (1945) has made a special study of estimating disease
losses and caleulating their importance, Employing an artifieial
defoliation technigue he was able to obtain evidence of the extent
of losses sustained by crops that have lost foliage as a result of
disease or insect attack. VWheat was found %o have 2 yielé reduction
of twenty to twentyeight per cent if one quarter of its funetional
leaves were lost between rosette and boot stages. Yield reduction
vas greatest near the mid-season of the plant. This is understandable
when one realises that in the early life of the plant the leaves that
are removed or reduced are replaced by others, while as maturity
approaches the laa?es have largely outlived their usefulness. In
mid-season thé photosynthetic activity is most essential to the
storage of food. His experimental work with cereals showed that
losses of foliage in mid~season resulted in a very marked yield
depression, ranging from thirtyseven to ninetynine per cent. It
follows then, that so-called negligible or "trace" damage at this
period is in fact quite serious.

As well as the reduction in yield Chester found there was a
reduction in the quality of the grain pr@éﬁeség In addition,
maturity was considerably delayed.

Jacques (1937) ascertained the effects of different intensities
of defoliation on early root growth of ryegrass, cocksfoot and crested
dogstaile He found that root deterioration increased with the
severity of defoliation. Weinmann (19&%) also demonstrated the
close relationship between leaves and roots. Thus, foliage-yield
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ralatiéséhip is not entirely a direct one. Reduction in leaTf:aves
leads to reduction in root development and in turn to a redaction in
water intake. This is reflected in further less in quantity and
quality of yleld.

Chester experimented with cereals but his findings are equally
applicable to grasses. The grass seed itrade is of considerable
importance to New Zealand. In 1955, over one anﬁ threequarter
million bushels of Ryegrass aﬁa approximately thirteen million pounds
of other pasture seeds were machine dressed in this couniry. Thus
aay factor which contributes towards a reé&@fian of quality and
quantity of harvested seed must be regarded as of some conseguence.

The seed trade, however, is ineidental to the primary purpose

of growing grass in New Zealand, The maximum yield of dry matter

per acye is aimed at in order that the maximum number of stock can be
carried per acre. Whereas Chester was concerned mainly with the
'grain yield, the more important aspect to the pastoral farmer is the
foliage yield. A reduction in photosynthetie tiasﬁe as caused by
leaf spot diseases for example, will affect the formation of fresh
leaves as is borne out by the old axiom "leaf makes leaf™.

There are many reports inﬁi@atiég the importance of foliasze
diseases. Tabulated on the following page are two independent
estimates of the percentage loss caused by some leaf spot fungi on

common pasture grasses.




Table T

Estimated Percentage Loss Caused by leafspet Fungl

in Washington in 1943.

{Sprague 1950)3

Pathogen

Hosb Percentage
Disease Loss
Timothy Selenophoms bromigena (Sace.) 2:5
Sprague and Johnson
hynchogporium secalls 0.8
(Cude. ) Davis
Scolecotrichum graminis (Pekl.) 240
Cocksfoot 8. bromigena 2:5
R. srithosporun Caldwell 1s5
Ss pgraminis 260
Mastiposporium rubricosum 540
{Dearn. & Barth) aprague
Brome S bromicens 265
Rs gecalis 048
Ss graminis 2s0




Table IT

Estimated Percentage Loss Caused by leafspot Pungl
in New York for the Years 1952,5%,55.
(Roberts et al., 1952,54,56)

Host Pathogen Percentage %&%@&%@ Loss ;
Fleat Gt Second Cub
1952 19%% 1955 1952 1953 1955
Tiﬁm&%kﬁy @w’?‘g L8 :Lmé& L7 1.0 @wﬁ
{3&% 'ﬁ}ng% Dol &mﬁ Dol ‘Qwﬁ
Cockalooat 220 Quly leBh Db 1eb 2el)
a0 Deb 165 Oely Oely LB
Lel Lali 1eH Dol Oal 2ol
Brone Le7? 1e5 tLe2 25 YO Lall
- 1.0 Deb - trace 1ab
!
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Leafspot diseases ol grasses also have an effect on the
palatability of the pasture. Thus MacVicar and Childers (1955)
report that in midsummer the yield ané‘galaiabiiity of ﬁactzlié
glomerats was seriously affected by Rhynchosporium secalis Caldwell
and Scolecotrichum graminis Fekl. Further, Granti (1953)
demonstrated that in a erop with fortyfour per cent infection of
Seolegotrichum graminis there was an overall loss of nutritive value
of approximately 25.22 per cent.

In view of our dependence on pastures, it ie surprising that so
1ittle work has been carried out in this country on such an important
subject. In Table III are presented the recorded fungsl leaf spot

diseases of grass species in New Zealand.

Pathogen Host Authority

Mastigosporium rubricosum | Dactylis glomerata L. Brién & Dingley

(Dearn. & Barth.) Sprague 1951
Pestucs elatiocr L. Sydow 1924
Agropyron_ repsus Brien 1942
Beauv.
Hordeum murinum L. | Brien 19L2

These three organisms comprise the total aumber of grass leaf
spot fungi identified in this country. Compared with the many
hundreds of leaf spot fungi recorded overseas, this list is
surprisingly small. Most fungl are not restricted to one host and
there are cages where over one hundred different species are attacked

by the one pathogens In WNew Zesland we can e¢ite only one fungus
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‘R. secalls), as a pathogen of two different grass species. American

workers in particular, have devoted much study to this field and comple
textbooks have been written on diseases of pasture grasses.

In the majority of cases the control of folisre diseases of
pastures is by selection and breeding for resistance. A pre-requisite
to any such programme is fundamental knowledge of the diseases
involved. It has been observed that in the Manawatu cocksfoot
(Dactylis glomerata) in particular expresses a variety of leaf spot
symptoms throughout the year, suggesting that s number of pathogens
are involved. The overall aim of this research project was to
determine what fungl were in fact contributing to the symptom complex.

The particular sims were:i-

(£} To isolate and prove pathogenicity of fungi causing leaf
spot diseases of cocksfoot in the Manawatu.
(ii) To study the symptoms as induced by each pathogen under
field and glasshouse gonditions,
(111) To st%ﬁy‘gaea eausal orgenilsm in pure cultuve.
(iv) To stﬁéy the seasonal succession of easch disease,
{v) To determine for each disease the influence of temperature

on: f(a) the incubation period (as defined by Walker 1350).

(b} the severiiy of attack.






