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SUIIARY

Horghological, cultural, and patliogenicity studics
confirmed the causal orponisn of the spring black stem

discasc of lucernc (Mcdicazo sativa L.) prescnt in Now

Zoaland to be Phoma medicazinis Malbr. ¢t Roum..

f cizhty six New Zealand lucernce sced lines screcned
during 1970 and 1971, cighty threo werc infeeted ot
levels ronging from one holf to forty nine porcont:

twenty threc of the sced lines kad an infection level

greator than twenty percent.

In 211 seccd lines (both infected and uninfected) therc
was 2 Jradation fron dork to pale coloured sced. In
infcetod lines the infcetion level of the dark sced was

Fracthen (b_331) than that of the pzle sccd.

Over cighitcon months tic lovel of sced infeoction dceroasc:

ot 2 rate fagter than the natursl decrease in germinz’ion
capacity; after this joriod tlie infection level was. loss

than ton porcent of the original valuc.

Iiproved moist blctter and agar plate tests werc develon
following; a criticzl examination of cstablished methods
for detecting fungal pathogens associated with lucerne

socd.

Sced=borne inoculun cf P.mcdicasinis induced both pro-
cnersence and post-cmergence damping-off. While the
pathoson was most pathogenic to secdlings at 14 C,

at this tenmporature not all detecectable seed-borne

inoculum causcd damping-off.



SUMMARY continued
In nost instances pro-cmergencce damping-off resulted
from destruction of tissucs concerned with scedling

clongpation.

Of tun sced dressings cvaluated benomyl and thiram
nprovided most effective control of seed-berne inoculun
cf Pemcdicaginis. Hewever before these therapcutants can

bo recommended for general usce there is a need of Jurither

glasshouse and field trials.
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INTRODUCTION 1

The area of lucerne (Medicgﬁg sativa L.) in New Zealand
has increased rapidly in recent years as farmers have recognized
the role it can play in farming enterprises (Table I). There

are several reasons to account for this increase:

(i) A gross margin analysis of lucerne as a cash
crop shows a return that is equal to or greater
than for comparable crops such as barley or
peas (Tocker, 19703 Lamb, 19695 Anon., 1970).

(ii) Lucerne has a greater versatility than other
crops as it can be utilized in several ways
to produce many final products (Fig. 1).

(iii) Lucerne provides a more agsured feed supply
than conventional rye grass/clovcr pastures
in those areas subject to droughts and with

light soils (Oliver, 1971).

In parts of the South Island, the area of lucerne grown
is small becausc of the difficulty eczperienced in stand
establishment (Oliver; 1971). The importance of even and
rapid establishment of lucerne cannot be underestimated, since
a resulting vigorous stand with a minimum of weed infestation
will give the greatest nett annual return. Several factors
have been implicated as causing poor stand establishment in

lucerne:



(1) Nutrient status of the ceedbed; a deficiency in
the cossential mineral nutrients or a soil pH
below 5.2 are likely to result in poor stand
establishment (McFarlane, 1970).

(ii) Scedbed preparation; lucerne seedlings require
a firm, fine, wecd-frce secdbed with adeguate
moisture for successful establishment
(Bonner, 1970).

(1ii) BEfficiency of nodulation with Rhizobium
neliloti Dangeards; non-nodulated seedlings
rapidly show gencral yellowing and poor

growth (Close, Whitelaw, and Taylor, 1971).

Table 1. The area of lucerne grown in Hew Zealand

utilized as hay, silage or sced crops.

|
Year Arca (acres) § Authority
1958-56 144,516 N.Z. Yearbook, 1964.
196869 203,010 Tbid., 1970,
1970-71 300,000 x Meeklah & Allen, 1971.

x ostimate only.



(iv)

3
Discase factor; several fungal pathogens cause
Pre—eneTrgence and/or post-erergence damping-off
in New Zealand, including species of

Fusarium, Pellicularia, Pythium, and Phoma

(Close, 1967). The pathogenic inoculun is
derived from cither scil or seed. As regards
thiz latter aspect, twelve fungal pathogens
of lucerne are knowa to be seecd-borne
(Cormuck, 1945; Leach and Elliott, 19513
Noble and Richardson, 1966). Seven of these
are present in New Zealand (Dingley, 1969),

although only Phoma medicaginis Malbr. et

Roum. (vor. nedicaginis Bocrema) has been
recorded as heing sced-borne in this country

(Matthews, 1970).



Mgure 1. The uscs and respective products of lucerne.

Lucerne » L field crop

r

Plant matter utilized
to producz @ sced crop.

Product is sced.

I

[ S ——

Plant matter stored Plant metter
for further usc as utilized by
stock food. grazing animals.

Products are neat

wool or milk.

l

Plant matter

dchydrated.

Plant mattcr stored wet, and
preserved by production of
C02 by saprophytic organisms.

Product is silage.

Dehydration by
action of sun.

Product is hay.

l

Dehydration by artificial
means.
Products are lucerne

meal or pellcts.




>
In broad outline, the present study was concerned with
ecstablishing the validity of the hypothesis that poor stand
cstabtlishment as cxperienced in Mew Zealand may in part be
consequent on fungal pathogens associatcd with seced at the
time of sowing. That is, such seed-borne inoculum may

induce pre-cucrzence and/or post—energence damping-off.

This hypothesis is tenable in vicw of the following

y

fact

(¢

(1) Overseas work has showm thet several fungal
pathogens, in particular P.ucdiceginis, are
seed-borme in lucerne and may causc danmping-
off (Table II).

(ii) P.medicazinis is provalent in Now Zealand
lucerne crops being saved for sced X.

(iii) Preliminary studies in this laboratory
carlier cstablished that P.medicaginis was
commonly associated with certified lines of

How Zealand produced seed (Wenham, 1970).
More specifically the study involved

(i) cstablishing by morphological, cultural,
and pathogenicity investigations that the
tentative identification of P.medicaginis

on lucerne sced was correct

%  An account of the New Zcaland history of
blackstem of lucerne and a description of the disease is

presented in Appendix I.



(ii) a critical ciamination of methods for the
detection of P.pedicaminis in lucerne sced

(iii) a survey of the health status of
commercially available Neow Zealand
lucernc sced

(iv) an investigation into the significance of
seed-borne inoculum of P.medicaginis on
seedling cnergence

(v) a study of methods of reducing the fungal
inoculunm load associated with commercially

available lew Zealand lucermc sced.



Table 2. Fungzal secd-bornc pathogens of luccrne knowm

-

to cause danmping-off.

Causal Orranisnm

Authority

Blaclzpatch (ccusal organism
never identificd)

Botrytis cincrca Pers,

ex Frico.

Collototrichun trifolii

Bain & Essary

Fusarium Sphe.

Phoma nedicaginis

Stemphylium botryosum Wallr.

Sclerotinia trifoliorum

Drayton and Groves.

Leach and Blliott, 1951,

Zi.ﬂ:opdl -C_'E ;Ll_]..-.t 9 1 966 e

Weber, 1952,

Cormack,; 1945.
Xernkamp and Hemerick,
1253.

Mead, 1953.

Leach, Ceils;, 1960.
Helson, 1955.
Leach, C.l., 1960,

Cormack, 1946,






