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1 , lfor;,l:ol oc;icn l 9 cu1tura l 9 nnc~ 1x1th0Gonicity s tudies 

confirr.~od t ho cnus a l or r~c.nisra of tho s prin['.' bl:c. ck stem 

C:'.i sociso of lucerno (Ifodicw;o Ec:.t ivc. L.) j_)ros ont i n Now 

2, Of oi _:;b.ty si.::~ Now Zoal cnd lucorno sood linos scr oonod 

J urin:::; 1970 nnd 1971 9 oi ,=;ht;y thr oo wo r e i nfo ctoc. d 

lovo lG rnnc;i nG fro• one l:::lf t o f orty nino porcont ; 

i;iront;y throo of tho s ;,oc7. linos hncl c.n i nfec tion l ovol 

::;r co.t0r th:::n twenty i-ie rcont . 

3. In c.11 seed linos (both infGctocl o.ncl uninfected ) thcro 

wa s 2 ,:;rc:d:::t i on fron d-::r k t o :,x1lo c ol ourod. SG(.,d . I n 

infc ctocl linos t ho i nfe c t i on l ovol of tl:..o cbrk sood -wns 

jTC -:-. t or ( :> Jg 1) t hQ.n tln t cf t:~o 1,t:10 s ood . 

!f , Ovor oi ,:~;ht con ncmt hs ·Le. l ovol of sood i n f e c t i on clc.cr00.sc,.'_ 

c~t ~:.. r o..t o f c .. s t cr t~~e1n the nc~t ur 2l do cro~so i 11 cormin.~-· :.(~~1 

C2.l)C1 City 9 c.ftor tl1i s · t. 1ori ocl t~:.c infection l ovGl i•lc. s . l css 

th::n ten ~Jo rcont of tho oric ina l vulue . 

J , L-.1:r, r ovod • cist b l ct t or o.rnl ngct r 1,l 2.t0 tosts wore dove lo:~- " 

f ollm-rin1; n cri tico. l oxarninc.t i on of ostnblishod nothods 

f or dotoctin.,:-; funia. l :;xit hoc;ons associated with lucorno 

sood . 

6 . Sood- borno inoculur:i of !-r:iodicet;::inis induced both pro­

onorconco c.nd post-onergonco dnmpinc - off. llli.ilo tho 

1x1thoc on wns most pa thogenic to seodlirlGS nt 14 C9 

c t this t emper a ture n ot a ll do t o c tc.b l o sood-b orne 

i noculum cnusod dnmpine-off. 



SUMMARY continued 

7. In r.1ost instances pro- cmcr gcnco damping- off r e sulted 

fr oI:1. dostruction of tissues c oncornod with s 00dling 

olone:;,,ti on . 

8. Of ton scocl dr ossinc s ovnluntod boncmyl cmd thirar;i 

1.1r oviclccl r.10st offec tivo control of sood-borno inoculur.1 

cf ,!: , no_'-~i cnf-:,i ni s . Hn;over boforo t~1ose t hornpoutnnts can 

bo roc ommonckd f or ccnor :11 uso t ho ro i s a need of ::: urt!1or 

c lQsshouso and field tri als . 
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INTRODUCTION 

The area of lucerne (!,1edic~ sativa L.) in New Zealand 

has i ncreased rapidly in recent years as farmers have recognized 

the role it can pl ay in f armin& enterprises (Table I). There 

ar e several reasons to account for this increase ~ 

(i) A gross mar gi n analys i s of lucerne as a cash 

crop shous a return that i s equal to or greater 

than for comparable crops such as ba rley or 

peas (Tooker , 1970; Lamb, 1969; Anon., 1970 ). 

(ii) Lucerne has a greater versatility than other 

crops as it can be utilized i n several ways 

t o produce many final products (Fig . 1). 

(iii) Lucerne provides n more as 3ured feed supply 

than conventional r'Je grass/cl over pastures 

i n those areas subject to drought s and Hith 

light soils ( Oli ver 7 197 1). 

In part s of the South I s l an.d, the area of lucerne grown 

is small because of the difficulty 0:;::perienced in stand 

est ablishment ( Oliver, 1971). 'l'ho importance of even and 

rapid establi shment 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 s tand establishment in 

luceme ~ 
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( i ) Nutrient status of the seedbed; a deficiency i n 

the essent i al mi neral nut r i ents or G soi l pH 

Table 1 . 

Year 

bol01v S. 2 2-ro likely to result in poor stand 

establishr,1ent (HcFarlane 7 1970 ). 

( i i ) Seedbed preparation? l ucorne seedlings requir e 

a f i r m1 fine , weed- fre e seedbed with adequate 

moisture for successful establ ishment 

(Bonner , 1970). 

(ii i) Effi ciency of nodulation with Rhizobi um 

neliloti Dnncenrd; non- nodulatod seedlings 

r apidly show ceneral yellowing and poor 

growt h (Close , Whitelaw 9 and Ta~;lor 9 1971) . 

The area of lucerne c rown in Hew Zealand 

utilized a s hay , silage or seed crops . 

! 
,\roa (acres ) ' Authority 

--·- -·-·-· --
1958- 59 144,516 N. Z. Yearbook, 1964 . 

1968- 69 2031010 Ibid . , 1970. 

1970- 71 300,000 '" .,. Meokl ah & Allen1 1971 • 

x estimate onl y . 
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( iv ) Disoase factor , several f ungal pathogens cause 

pre- emor genco and/or post- ener genco danpinc-off 

i n Now Zealand 9 i ncludi n6 species of 

Fusariurn 9 Polli cularia 9 qtLium 9 and ~homa 

(Cl ose , 1967) . The pnthogonic i noculu• i o 

derived from oit her soi l or seed . As r egards 

thi s l atter aspect 9 t we lve fungal pathogens 

of lucerne are lmm·m to be seed- borne 

(C ormack9 1945; Leach and Elliott 7 1951; 

Nob l e and Richar dson, 1966) , Seven of t hese 

are pr esent i n lJo1-1 Zealand (Dingley 9 1969) 9 

al though only Phor,1a modicagi ni s Mal br . et 

Roum. ( v,·,r . rnedi cagi n~ :J Boerema ) has been 

r ocor dod a::.1 being sood- borno in thi s count ry 

(Hat thews 9 1970 ) . 
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Figure 1 . The uses and respective products of lucerne . 

Lucerne ."i. field crop 
i 

Plant nattor utilized 

to produco a seed crop . 

Product i s seed . 

r 
Pl u.nt matto1° 

dehydrated. . 

Dehydrat ion by 

action of' sun . 

Product is hay . 

I l 
Plant m2tter stored Plant nat t e r 

for furt2er uso as utilized by 

stock food . gro.zinc; ani • al s . 

Products .:i.ro r.ieat 

woo l or milk. 

7 
Pl ant • attcr stored wet 9 and 

pr osorved by pr oduction of 

CO2 by saprop~-iytic ori3·anis• s . 

Product i s s ila4e. 

7 
Dehydration by artificia l 

means . 

Products are lucerne 

~ EE pellets. 



5 

In :)road outlino 7 tho pre sent study was concer ned uith 

ost r1blishing tho validity of tho hypothesis that poor stand 

ost atlishraont as experienced i 11 Now Zoul 2,nd • ay i n part be 

consoquerit on fungal pathogens CJ.ssociatod with sood e.t tho 

tise of sm,i ng , Thc:ct i s, such seocl- bor no i noculu• • ay 

i nduce pr o- orae rgonco and./ or post - e• orgenco dampi ng-of f , 

f actcg 

This hypothesis i s t eno.blo i n vim, of tho following 

( i) Overseas work has shmm the:.t sever a l fungal 

pathogens, i n p2rticular f ,• edicagi nis 9 a r e 

seed- bor ne in lucerne and r.10.y c2uso dampi ng-

of f ( Table II) , 

(ii) _!: . i;;odicD,[~i ni s i ::-, pr eval ent i n How Zealand 

lucer ne crops being saved for seed x . 

(iii) Pr elimi nary studi os i n thi s l aboratory 

earlier ostJ.blished that _f: . noci. i cagi nis was 

com• only associated with oGrtified line s of 

How Zealand pr oduced seed (Wenhal7l 9 1970) , 

More specifically t he study i nvolved 

(i) establishing by morphol ogical, cultural, 

and pathogenicity inve s tigettions that t he 

t ent ative identification of _!:,modicaginis 

on lucerno seed was correct 

x An account of the New Zeal and his tory of 

bl ackstom of lucerne and a descript i on of the disease i s 

presented in Appendix I. 



(ii) a crit ica l m:o..r:1i nat i on of rnthods for t he 

detect i on of !'.• :·c1od icagi n i _lC3, i n lucerno sood 

( iii) a s urvuy of tho hoal tll statu::1 of 

comrnorc i a lly avo.i lcblo No~1 Zeal and 

lucor no sued 

( iv) 2.n i nvest i ,:;c1t i on i nt o the s i {:;'n i f ic2.nce of 

seod- borno i n oculuu of ,I: . r:iodic3:E_i n i s on 

seedling o~orgonco 

( v) 2, s t udy of r:iothods of r oducinc; tho funga l 

i nocu l un 1 00,d assoc i c,t od Hi th cornner c i o.lly 

ava ilabl e Now Zo2. l nnd. l ucerno sood . 
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T8.bl e 2 . Fun3a l soud- bornc p2thocen,~ of luce r ne known 

to cause danpi ng- off . 

Bl :1el:putcl1 ( CC:-.USil l Or (;'3ni sn 

never identifi ed ) 

~?t r ;{tis c i no.roa Pers . 

u~: Fri o~ . 

Collototri cLur.i tri folii 

Bo.i n & Essar'J 

Fusari u!J Sp) . 

Phone:;. ,.1odico.r:;i n i s 

Stoophyliuw botry osur;i Wall r . 

Sclo r otini a trifoli orum 

Drayt on and Groves . 

I 
.:,uthori ty 

Loo.ch 2nu El liot t? 1951. 

Z,,!:opa.l ot Q. 1. 9 196G . 

1fobor? 1952 . 

Robert s c t ~l . 9 1959 . 

Luc.ch 9 C.!i . , 1960 . 

IIofor 2nd Crosi er, 1 :)62 . 

Comc:i.cl: 9 1945. 

1953 . 

Mead? 195.3 . 

Lcach 9 c.n. , 1960 . 

1Jehion 9 1955 . 

Lea ch ? C. J.I . 1 1960 . 

Cormack , 1946 . 
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