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Bec;1us' Lh ey arc integrated wiLh ou r 
dominantly sheep[arming eco nomy, 
the gree n fodder crop occupying 
thrce-quan er o[ a milli on acres arc 
Lhc mosL importa nL fi eld crop in N ew 
Zr aland. WiLhin this toLa l. turni ps 
and swedes comprising 425,000 acres 
are indi spensa ble as winter [eed [or 
sheep in Canterbury, (126,000 acres), 
Otago (75,000 acres), SouLh land 
( I 05 ,000 acres). To avo id the losses 
in th is crop th at lead to clifficu lL ics in 
sheep management, farmers should 
take note o[ fa cts pertai n ing lo the 
ma jor cl iseases. 

T U RNIP MOSA IC 
This virus in[cction stan s off wiLh 

ve in-clea ring, then yellowing, followed 
by tippling or necrosis of lea ves. 
UllimaLely leaves become Lwi sLed and 
moulcd in colour and bu lbs stunted. 
I I Lh e lau cr are well d eveloped when 
th dise;ise brea ks out, th sk in s par­
a.Les from the ce ntre and black bac­
Leri al decay causes rotting. The virus 
i · an inre tious principle in the sa p 
and the greater proportion o[ the 
di~ease in th e South Island is ca u cd · 
by t:ie aulifiower mosa ic tra in o[ the 
viru5. T he grey cabbage aphid 
(B revicory ne bra.ssicae) is the prim;iry 
age m of transmission . These insect 
vector are adap ted to Lhe bras icas, 
mulLiply on these in summer and 
auLUmn , c:urying virus-i nfected ap 
from plant to plant as they puncture 
1 ;i f surfaces. T he severe ou tbreaks o[ 
1956-57 in the Soulh Island have been 
a ttribu ted lo favo urable seasons for 
carry-over and mul tiplication o[ 
aphides on kale, choumoellier, re­
growth rape. I t appears that a [Ler 
ma tur it y of these carr ie r host , the 
' iru -laden aphi des migrate to sum mer 
sown rape. T hey build up th ere un til 
th e rape dries off in December-J anu­
ary. wh ereupon they migra te to th e 
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next bra ss ica sequence, turnips. This 
Jau er crop suffers di sease effects more 
everc ly th an an y o r the other ca rrier 

plants. 
T r ia ls by the Departm enl o [ Agri ­

cul ture have shown that all LUrnip 
l'arie ti es at presen t ava il able are eq ua l­
ly susceptible to Cauliflower mosa ic. 
There arc individ ual p lants within 
va ri eti es that appea r LO resist the 
d isease and there is also o ther res i ~­
ta 11 t ma teria l th at may assist in a 
breeding programm e aim r~d toward 
th e development or res istant vari cti e ·. 
Mea nwhile , the pos ition among avail­
able swede varieties is better and Doon 
Spartan, Calder, Sensatio n arc " very 
res istant", while \Vi lhelmsburger, 
\ Vye, Doon faj or are jn the grouping 
"resistant" . Choumoelli er i. eviden tly 
th e most mosa ic-res istant of the cro1 -
p ing brass icas but that fa t houlcl not 
obscure the understandin g that chou­
rn oell ier, while u na[cctccl in growth, 
in itself acts as a reservoir that kee ps 
the virus alive throughout winter and 
pending the sowing of the summer 
rop of turnips. 

T o restri ct los e from mo aic the 
working plan should be dominated by 
the following pro po itions :- (1) 
Les~e n the dependence on turnips by 
exploring the possib ility o[ suitable 
alte rnat ive feed crops; (2) Encourage 
the use and general distribution of 
a ph id-res istant rn pe. In this conn ec­
t ion there are hopes for the outcome 
of the work o[ Mr T. P . Palmer, Crop 
Resea rch Divis ion D .S.I .R . for wh en 
the aphid-resista nt rape that h e has de­
veloped becomes widely u ed the disease 
potential o[ the insect vectors should 
be curtai led . As mau ers are at pres­
ent, tran miss ion o[ the virus from 
infected ra pe is the chi ef menace to 
turni ps in the vicinity. Time a rnl 
:i ga in it has been shown that mosaic 



outlin:.ik, ill turnip crops that st;t1ted 
ll'L'i I lta\ e developed from old r<IJH' 
plalll'> 1t l'<tl by-mua ll y regrowth tape 
111 a grass mixture esta b[i.,h ecl in tltc 
ptt'\'ious )ea1; (3) . \ scertain wlH.:ther 
trop spraving Ul ll be pcr[onnccl at 
till' critical time. l\Ir .\ . D. Lowe, Ento­
rnolog) J)i, isioll D.S. I .R., ha'> sltO\\ n 
tltat a phicl es in Bra:.:.ica; «1 11 be cradi· 
« ll l'd b y the spr:t) treatments. Linda n c 
al. a elm.age cquil':tlent to half-pound ol 
100 per <l' lll Linda11 c per atre, a llcl by 
tltl' sy., te ll1i r material l\[ctasystox 
-.uit:il> ly fo nn11l :1ted and applied. (R c­
ll' r to .\ . D. Lowe, .Z.J . Agr. 9:3. 31 1-
:1.'>H. 19!i6 and 1.Z . .J . ,..\gr. Res. I. :17-
1:3 l !F18). 

It is irnporta ll L lor the la1mer to be 
gi' c 11 g uidance a., to when to -.pray. 
tlti-. i11fo1matio11 being clcri,·cd fro rn 
field obsenatiolls o n the incidence and 
build-up of a ph id-. in relation to th · 
-.e:"ollal collditions. Fu rt lt e rrno 1t'. ill 
111ally :1n::1s it will be. more effect i\ c to 
'>pra )' i 11 order to eradica te :1 ph id es ot1 
o ld ni p c n ea r LO turnip sow i ngs, th:1 :i 
to ddt: r trt:atm c lll unt il the tim e tl 11· 
;i pit ids have tra nsfc:rrccl to th e tu rnips. 

\\'h :1t of a ~o lution through rc pla tc:-
1llellt o f turnip~ by alternatives? La ter 
'owillgs of turnips up Lo 111id-Ft:i>rua1y 
millg the white g lobe pu rp le top \a ri ­
t· ti e-. 111<1) avoid the mai n ap hid infe-.­
tation'> and l ta lia 11 . or shon rotatio11 , 
1 )C:~r:t'>'> can be ;,own in the mixLUre. 
The crrc:tl g ree 11 feed s ha ve a IJOlll 
half tit<.: winter-feeding capacity ol 
t urnip a11cl l" ta lia n rycgra.'>s, a nd are 
prol>abl y a bet te r proposition if well 
<'sLa blish ccl after good cultiv;i t ion . 
111tu11111 sa ved grass likew ise wi ll n o t 

prod uce th <.: sa m e measure ol ll'intcr­
ca 1 q i11 g c:qrnci ty as turnips in Can ter­
i>ttr)' <t11cl Owgo although autumn 
'" l' lcl pa turagc can be dcvelopccl 
ach a n tageoml) where Jambs are 
quickly disposed o[ and so lo n g a; first 
< la .'>s pas ture is tit wurcc front wltith 
the autumn <,aved grass i ob ta in ed . H a 
a nd or ;,ilage. lucern c h ay and lu cern c: 
gr:1;,., gra tin g mi xl urcs arc all bein g 
Lri ecl as ;tltc rnativcs to brass ica fodd e l' 
uop' in wint r feedin g, a nd th ere arc 
man y claims th a t th e ·c h ave provided 
t lt e ,o l11t ion. But all these possibiliti es 
tltaL roots u 1n b e dispe nsed with and 
'> h ec p winte red o n u ch a lte rn a tive. 
don ' t carry much _support w hen o n 
ha;, to pl a n in terms of really hig h 011 -
cc ntration of sheep. On the availa bl e 
ftclcl eYidencc, it seem tlrnt swede , 
kalt' a nd cl1oumoe lli er are the best pro-

po~ition . The) cc: rta i11l y d o IJ e lte r in 
ltig lt er rai111"all areas on a good leve l o( 
soil ft:rti lity. but fertilit y le\ ch gener­
a ll y arc now higher than 20 ) car agr:>. 
and it see ms p ossib le to grnw '> Wede;, 
\\'here formerly they did 110 good .it 
a ll. rh c resi~tant varieties ha\c been 
mcntionccl at 601. of seed per acre·. 
plus I lb ol choumoellier; tile) c:111 
be '>Ow n ill a lternat ing h a ll -d1ill st rips. 
The mixture mu t be sown ca rl) ­
micl-November in coas ta l a rc;1s, or late 
November. ea rl y D cccm l>er inla11d. 

ln co n clusi o n , if the mo.,ait cliseasl' 
is ru ining soft turnip cro p., we 111u:, t 
und er a d om ina ntl y g rass ccrnwtn ) 
' trive to re tai n some form o l root 01 

b1 as ica crop. both for their winter 
feeding capacit) and for th<.: prcpa_ra-
1ion it gi ves in p as ture rencwah. ·r he 
'>wed e-choumoell ier mix ture ~cem; to 
be the bcsi. propo>ition 0 11 medium LO 

good land. On very light upland area., 
ll'ltcrc th e prosp ects of alternatives LO 

so fL turnips are not good , >prayi ng or 
11te turnip trop at Lh c t ime wi n cidin g 
with ap hid build -up is th t: rec:o rn · 
n1c ncl cd pre ve ntive treat111e11t. 

DUY HOT 
Tlti> di sca>e cau:,ed b) a fungu'> 

(P/1(}111 a lingam) co n t inue> 10 be of 
111a jor concern in the ; wed e-growi ng 
area., o f Otago a nd South land . \\'h en 
pl a nts a rc in fu ll lea f >n1all grey­
brow n les ions appear. within which 
pin -point :.pots occur that a rc th ' 
spore conta inin g &ac~ (p ycnidia ) of th e 
fungus . The spores are wa sh ed from 
leaves d own the stems of tltc bulbous 
lower stem where in ti me crac keel areas 
of dry ro t d ecay d evelo p . This canker 
o( th e lo\\"er stem i; ge nera ll y lollowccl 
by a sern nd a ry soft rot , bro ug ltt a bout 
by th' entry o[ soi l bact t ia. In a 
clamp !>ea . on complete uop Jos., lllil\ 

occur. 
U ntil a n important disco1er) \l'<l'> 

made in 1956 by Dr H . C. mith. 
Pl a nt Di '>Ca cs Di,·ision D .S. l.R .. the 
d ist:a>C \\'as d eemed to orig i n n tc on ly 
from the Phoma Li 11gam stage o f the 
fungus persisting from ea rli e r infcnion 
bc nc11 tl1 th e seed coa t. Infected eed 
was then con sidered th e primary source 
of di sease. Su·en uous effort h a vc been 
mado by th e D epartme nt of Agriculture 
in lcw Zea land a nd elsewhere to pro­
cure a nd m a intain lin es of '>cCd free 
frorn infection b) this fungw-. 
Despite thee effort , reg ular re porb 
were rece ived of Dry R ot clisca~ (' 



brl'aking oul in swt'de trop' grow11 
fro111 .1ppro cd seed. Dr Smith's di,­
(m e11 w;I', thaL (houmoellier so of ten 
g1ow1'1 wrLh '>ll'ede; also wa; a can1e1 
of L11e di.,ease orga11i.,n1. It is now deat 
th.it in fee ted (houmoellier terns kfL 
011 the grnund after padd<Kk feecl111g 
hi., b ·e 11 completecl constitute a med: ­
u111 on which th e fu11gus survives a nd 
de' clop., a sun i\·al '>pore st;1g <:' ( IJ'f1/o ­
'/1li111' 1 I({). Thi, produces w111d blow11 
i11fenil'e spores that are spread to t.hc 
Jca,·es of swede plants subsequently 
grnwi11g in the vi(init). 

The pre,·ention of thi., disea~e, 
therefore. 111ust fil',t IJe based on the 
l..1.uwlt:dge that infection can co11H' 
from 1 esidues o[ choumoellier (and 
kale) left i11 the 'icinity, indudi11g 
neighbo uring farm,. Fanner;, who haw 
suflered lo\'>es ha\'(' sought lO a lle\ i.11.1· 
the <:fleet., Ii ;,owing thoumoellier with 
the .,, edes-tbe form er providi11 " 
,;iJ11alile ,hcep feed in the c,·cnt o'7 
"''cde foilurc. This lras advamages i11 
1n111, o l yic lcl of stock food , but i11 
I l'gard to Dry Rot, a proulem is .<re· 
:1tl'd. \tVh creas soft swede tissth ' 
re:td ih dtrn)s and disappears duri11 i.: 
the 'Je,111i11g up culti ' at.ion , fragmen ts 
of wood) choumoellier tem p ersist on 
the '>11ria(e for year. even after tlw 
area (Oncernecl ha'> been wwn down 
i11 gra' . The rete ntl)' demo n ·Lrated 
J;iu that on the1>e woody lragmenc­
the Dry Rot rungus sur\'ives indefinitely 
(aJJ., for panirular effort to eliminate 
'tern residues of cho urn oellicr or kale 
after feeding of these has bee n 0111 -

JJle1ed. They sho uld not be left on the 
,oil rnrf;1c(' Lo aCL as sources of infe~­
tion for '>llt(eeding crops of sweclcs. 

Choice ol and preparation of till' 
a rc;1 is \'Cly i 111porta11 t. fter the cu r­
ru 1 t c n>p i' fed off, cultivation mu'>L 
be p ·1 formed in such a way as to 
clc,troy and bury re,iclu;il m;iterial , 
c,pcc ia 11) old stems o( choumoellier, 
upnn which Lhe fungm would oth r­
wi'>l develop. f1ve11 where a grass fi eld 
i' ploughed up for swedes, the prC'­
caution should be taken o[ cboosinp. 
;1n area well separated from a ny of 
Lhe residue material o[ a preced ing 
nop. The «trli er insistence o n cliscase­
frl'e seed is i>Li ll revelant and only lines 
apprm eel and grown under supervision 
by th e Department o[ Agriculture 
sho uld be ro n iderecl. The ew Zea­
Ja11cl \Vilh elmsburger is clearly th ' 
bt»l variet for use in district where 
Dry Rot disease is prevalent. It has a 

clisti 11c t lll(':tsure ol r ·,istance. 'fliv 
Crimso11 King variet is the on I other 
one \\'ith a fair rc(ord of re-.i>tann 
lo the di.,ease. But <il',:tin crnl) lin e<i oJ 
Lhi., variel) that have been through 
the Department\ apprn,·al ... che1ne art 
1 ernm mencled. 

The e viden ce of 111:111y trial> makes 
it d ear that spraying <iweclc oops with 
fungicides to protect against wi11d · 
born<' infection is of lit.tlc av:1il. Tht' 
all -in1portan t principle is to •1-;1dicatL' 
th e ground or c;irryovc:r phase, not 
011 ly from <111y one farm but from ,1 
cl'strin a., a whole. Succe><i in th: 
(ampaign aga inst the disease 1 here­
forc , mu">t be d epe nd ent 011 th e rota 
tional planning and of Lhe e fli(acy of 
cultivat:on in 5ecuri11g d e;, truct io n nf 
the infected residues upon which 1,ur­
\' i\'al of th e organi1,m d e pc1HI.... 

Cf, U/J ROOT 

This disease, with a wid ·r host 
range than dry-rot, sti ll on urs in 
severe form in some clistrin-., especial 
ly in Otago and So uthl and. Tlw 
casua l organism Plos111odio/Jliorn /Jm.1 
sirnc diflefa from the cir -rot fungus 111 
the ability of the former to pe r.,ist fo1 
long periods in soi l. Infectio n dc\'elop' 
from soil, not usu;ilJ from .;eccl, and 
in early stages eeclli11g1, ma y will and 
die when the f1ingus penetrates seed ­
ling roots. On older plants th e infec­
tion of roots stimulates plant cell for-
1rn1tion leading to charncteristic mal ­
formations. Later, the e "c lub-roots" 
nia y rupture, providing· bacteria with 
point · of' entry and consequent soft 
d ecay. SeYere curtai lment of growth j., 

the u ual outcome of club-rool 
disease. · 

,\mong other feawre.>, it is to bl' 
noted that weech included iq the 
Crucifer family such a; hedge mus­
tard , she.pherd's pure, the cresses, a1 t 
as carrier . The disease also becomes 
well e;tab lishecl on acid soils, where 
drainage is poor and the water hold ­
ing capacity high. 

Club-root spores arc carried in ;oi l 
adhe ring to dray wheels, imple menLs, 
feet o f animals and me n. They pass 
unimpaired through anima ls whiclt 
feed on diseased roou,, thu a n infecl cl 
crop must not be fed out on field s 
inte nded within five year; for cluh­
root su:.ceptible a -ops. ome triking 
examples ha\'e been recorded where 
the dise;ise has been introduced into 

,. 



lormerJy clea n country, as a result of 
the pun ha e and transfer o[ shee p 
lrom other areas where such sheep 
were fed on clubroot-infected swedes 
or turnips prior to sale . Likewise in 
comm ercia l honiculture, tbe di scas\' 
ha~ been introduced imo ;o il through 
the purcha e or transpl ants of ca bbage 
or caul ifl ower th a t had been ra ised in 
soi l contaminated by the clubrool 
fun gus. Where th e d isease is know n lo 
exist, cho ice o[ crop ping area is im­
portant a nd a susceptible crop should 
prefera bl y be own after grass or 0 11 an 
area o ne year removed [rom grass. It 
is adv isab le to sow swedes, cab bages, 
choumo Hi er, etc., on a fi eld in good 
hea rt. Pro\'ided no serio us climatic 
check lo growth occurs, a fa t-grow ing 
crop on good so il is able to withstand 
~cvcre ;1llack . l( soil is acid, heavy 
lime applicatio ns are required, from 
2-'I tons per acre of carbonate or lime, 
or ~-2 tons per acre o( burnt or hydra t­
ed Ii me. Under garden con cl it.i o ns, l 
lb hydr;n ed lime p er square ya rd is 
recomme nd ed. H eavy appl icatio ns at 
~owing or pl a nting are ineffective. The 
lime must be applied three months 
before owing and well worked into 
1 he soi l. 

This requ irement serves to illu;trale 
how necessary it is i!1 preventing clis­
ca c lo p lan suffi ciently ea rly to en ure 
that proven preventive measu res ca n 
be pul into practice. 

Few crop diseases can be co ntrolled 
once they become severe, but early 
attenti on to preventive measures is 
helpful- in the case o( club-root­
choicc or a fi eld o( high ferti lity with 
5Upf?l emcutary early · liming wh re 
necessa ry. Tn club-root districts such 
a~ Southl and, cho ice of variety is par­
ticularly important. cw Zealand 
Resislant wede derived from the 
Wi l helm~burgcr variety i rccommend-
d. Of the turnips, .z. Green R esist­

an t (Wallace) and 1.Z. Purple 
R esista nt (Bruce) are rarely cvc rcly 
affected. 

Choice of area and liming arc of 
e<iual concern to market gard eners 
producing cabbage and cauliflower. 
Where the disease has been prevalent, 
sced lin~s for transplanting must he 
raised free from initial in(ection. Seed­
ling box or bed oil should be chemic­
ally sleril1scd u ing mercuric chloride 
'>olution (1 part in 1000 o( water) at 
the rat o( 2 gallo ns per quare yard 
of '>Oi l, applied 10 clays be [ore seed-

ing. The disinfecta11t should be prc­
p<t red in a non -meta ll ic container 
u ing l lb mercuric chloride in 1 gal­
lon cencentratccl h ydrochloric acid. 
For use acid 2 pint o( thi s ·tock solu ­
t io n to 25 ga llon s of water in a 
barrel. 

RROM'N OR ftJOTTLED-HEAHT 
T his disease seems to be increasing 

in prevalence as is usuall y th e case 
wh ere "defic iency diseases" develop 
1111dcr continuo us crop product io n. 
Affected swedes an l w rn ips show no 
strik ing olllward cv id no~ o f disease, 
but whe n bulbs arc cut across irregu­
lar areas o( brown woody tissue may 
be seen gro uped arou nd the cemre. 
,\ mong the leafy Crucifcrs, ca uliflow­
ers seem particula rl y sustcp tible, show­
ing an internal stem racki ng and 
brown ing. Affected caul iflowers remain 
stunted, producing small curds wit.h 
areas of brown discolouration. Brown 
h earted swedes and turnips wi ll not 
store well but i ( used before th ey be­
g in to decay, stock co nsume them 
readil y. Analyses show, however, that 
d iseased roots are a pprec iably poorer 
in stock food value. 

The disease is ph ys iolog i al in na­
lltrc, mea ning that it is associated with 
a breakdown in ell devc lopmen l, in 
thi insta nce initi a ted by defi ciency o)f 
1hc minor element, boron . 

Preve ntion is sometimes complicated 
by the fact that abili ty o( plants to 
o bta in boron from soil may be r duc­
ccl by alkaline cond itions. T hus heavy 
liming may prevent club-root bul, con­
versely, enco urage brown-heart. But 
it has bee n shown that applications of 
boron i n the Corm o( borax or borac ic 
acid preven t brown-hea rt. Seed ger­
mination injury i likely if borax i in 
direct contact with seed and Depart­
ment o( Agricullure trials have e lab­
li shed the value o ( broadcasting the 
borax be fore or hortly a(tcr sowing. 
'10 lb per acre are required. Borated 
pho pha te is less cfiecti ve than straight 
ap plications of borax, although the 
latter, up to 40 lb per acre, can be 
mixed and broadcast with fertiliser. 
Should heavy rain fall soon a fter, the 
good effect of the treatment will be 
reduced. Seeding of turnips and 
swedes should not be less than l 1-4 
pounds per acre where borax is bein~ 
u eel and a with club-root, the .Z. 
R esistant variety type arc le su cep­
tible to the d isease. 


