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Summary 

A 45 "10 EC fo rmula lio n of prochloraz 
was examined as a sell trea tmenl 10 
contro l pineapple disease of sugar-.,.ne 
cliltings a l pla nling. In fi e ld Iria ls, a 
range of concentrations were examined 
and ('ompared with several commercial 
Irealmenls . A lth ough severa l concen­
Ira lio ns were fo und 10 be effeclive sell 
Irealmenls. prochloraz al 0.0126% a.c. 
is recommended as a commercial 
Irealmen1. 

Introduction 

Pineapple di sease, ca used by CeralO­
cyslis paradoxa (Dade) C. Moreau, is 
a major fungal disease of newly 
planted sugar-cane cllttings in most 
sugar-producing cQlInLries of the world 
(Wismer 196 1) . The fungu s penct ra tes 
the cutt ings (SCIIS) through the ends or 
damaged rind and a diagnosti c odollr 
similar to over-ripe pineapples is 
usua lly obvio us during the early stages 
of rolling . Seil S allac ked by C. 
paradoxa either fail to germinate or 
produce wea kened shOalS and root s. 
Severe outbreak s result in poor crop 
esta blishment and necessit a te costly 
replant ing (Wismer 196 1) . 

U nder commercia l conditions the 
disease has been CO lli ro lled by Ireating 
sells wi th fu ngicides at planting and , 
for many yea rs. organomercurial fun· 
gicides have been used in Queensland 
( Hughes a nd C h rist ie 1949). Beno m yl 
and carbendazim are also registered 
for use as sell treatm ellls in Queens· 
land but arc not widely used . T he 
possibilit y that organomercuria l fu ngi· 
cides might be withd rawn from sale 
prompted in vestigat ions 10 fi nd alt er· 
nati ve chemical treatments. From these 

in vest igalions, I riadimefon and 
propiconazole ha ve been fo und to be 
satisfactory alternatives, and have now 
been registered (Ricaud 1972; Rya n el 

al. 1983; Taylo r and Ryan 1984). 
During field-screen ing tria ls at th e 

Bureau of Sugar Experiment Stati ons' 
Patho lo gy Fa rm , Brisbane, the fungi ­
cide prochlo raz (N-propyl-N-(2-(2.4.6-
tric hlo ro ph enoxy)ethyl)-imidazole- I ­
carboxa mide] so ld under the trade 
na me Spo rtak by Schering Pt y Ltd, 
produced result s for the co ntro l of 
pineapple disease s imil ar to the 
o rganomercuri a ls. This paper details 
the result s obtai ned from these screen­
ing tria ls and fro m a tria l o n Bunda­
berg Sugar Experiment Sta tio n to 
assess Ihe performance of prochloraz 
under conditions similar to commercial 
pract ice. 

Materials and methods 

Field-screening trials were carried out 
in 1982, 1983 and 1984 a t the Bureau 
of Sugar Experiment Statio n's Pa tho l­
ogy Farm. Brisba ne. T he effi cacy of 
prochloraz as a sell treatment was 
compared \\'ith fungicides proven to 
cont rol pineapple disease under com· 
mercial conditions. The fungicides 
were organomercurials (A rctan 6. IC I 
A ustralia Pt y Ltd a nd S hirt a n 1 20~ . 
C F L Aust ralia Pt y Ltd). ben o myl 
(Benlat e, Du Po nt Australia Lt d) and 
triadi J11cfon (Baylelon. Bayer Australi a 
Ltd) . The formu la tion a nd co ncent ra­
tion of each fungicide used in the trials 
are shown in Table I . In these trials th e 
organomercllrials and benomyl and 
triademefon were used al the recom· 
mended ra te. Two formu lations of 
organomercuria l fungicides. wh ich 
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have the same active ingredient 
(methoxy ethyl mercuric ch lo ride) , 
were used in these trials. Previous 
experiments have shown tha t the effec­
tiveness of the active ingredient was 
not influenced by fo rmu latio n (Ryan, 
unpublished dat a). The objective of 
t he 1984 d ose response tr ia l was to 
determine the minimum concentration 
of prochloraz that was as effective as 
the commercial treatment. 

I n the fie ld-screening tr ia ls. setl s 
were immersed in a solution of fungi­
cide or water for 30 sec, air·d ried. and 
the cut ends of the seltS inocula ted with 
a spore suspensio n o f C. paradoxa. 
Cult ures of the fungus were init iated 
from a range of isolates from variolls 
cane·growing areas of Queensland. 
Inoculum was obt ained by growing 
cultures on potato dext rose agar in 
g lass Petri d ishes at 28 °C in the d a rk 
for a pproxima tely 4 week s. A spore 
s us pen sion of app ro xim ately 10' 
s pores ml·1 was obtai ned by adding a 
small amount of distill ed water to each 
plate and scraping the colony with a 
scalpel. The fungal sllspension was 
then filt ered through teryiene be fore 
being applied by a hand a to mi zer to 
t he cut ends of seils . 

Each treat ment was repl icated fi ve 
times and arranged in a completely 
randomized block design. Each experi· 
mental unit cont ained 15 two·eye seilS 
of the cuiti va r Pilular. Seils were 
plant ed manuall y with the buds hori­
zon ta l under 10 cm o f so il. A ll tria ls 
were pl ant ed in the first 2 wee ks of 
June in each yea r. this being a ( ooler 
part of Ih(' year wh ich is unfavourable 
for rapid bud germination but favour, 
I he development or pi neapple disease 
(W ismer 196 1). 

The number or shoots ( 0 emerge wa!'> 
recorded at weekly intervals until tiller· 
ing preve nt ed dilren.'J1Iiatioll of 
primary shoots and tillers. A nal y ... is of 
variance was performed on thl' log 
transformat ion of the areas under th e 
shoot emergence curves. The area 
LInder the shOal emergence curves is a 
function of th e nllmber of shoot s 
emerged and the time from planti ng to 
emergence. For each tria l. two inspcc· 
ti on dates were selected and Ihe area 
under the shoot emergence curves up 
to those dat es was lIsed 10 l:omparc 
treatmen ts. 

Additionally. a fie ld trial wa s can· 
ducted in 1984 at the Bundaberg Sugar 
Experimcnt Station to assess the 
cmeaey of proehlora7 under simulated 
commerci al conditi ons using two 
differcnt planting systems. viz. a billet 
planter ilnd a trash pla11ler. Experience 
has shown Ihat there is a tendency for 
111 0re damage to OL'l"ur to (, lIlIings in 
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Table I Effect of benomyl, two formu lations of organomercurial fungicide, tri-
adimefon , and various concentrations of prochloraz on shoot emergence from 
sugar-cane setts which were inoculated with Ceratocystis paradoxa 

Means fo llowed by a common teller for each co lumn are not signifi cant ly different ( P ~ 0.05) 

T reatment Area unde r shoot emergence curve" 
1982 1983 1984 

91 133 92 127 86 124 
days days days days days days 

Benomyl, 50'7, WP, 0.03'70 a. c. 3.30a 5.68a 4.58a 6.06a 3.72b 5.8 1 bcd 

Organomercurial (Aretan), 
6'70 so luble; 0.015'70 a.c. 2.84a 5.03a 4.28a 5.76a NIH NI 

Organomercurial (Shirtan), 
12'10 liquid; 0.0 15'70 a .c. NI NI NI NI 4.82a 6.23a 

T ri adirncfon. 10% EC; 
0.0125'1, a.c. 3.26a 5.45a NI NI Nt NI 

T ri ad imefon. 12.5'70 EC; 
0.0125'7, a.c. NI NI 4.90a 6.18a NI NI 

Prochloraz. 450"/0 EC; 
0.075'70 a.c. NI NI 4.87a 6.12a NI NI 

Prochloraz, 45% EC; 
0.050'70 a.c. 2.47a 5. 16a 5.08a 6.32a NI NI 

Prochloraz. 45070 EC; 
0.025 % a.c. NI NI 4.83a 6. 19a NI NI 

Prochloraz, 45 1110 EC; 
0.0 126% a.c. NI NI 4.27a 5.85a 3.50b 5.79bcd 

Prochlo raz, 45% EC; 
0.0063'1, a.c. NI NI NI NI 3.95ab 6.09ab 

Prochlo raz. 45% EC; 
0.0032'10 a. c. NI NI NI NI 2.50cd 5.37c 

Proch loraz, 45% EC; 
0.00 16'10 a. c. NI NI NI NI 3.56b 5.9 l abc 

Prochloraz. 450/0 EC: 
0.0008'70 a.c. NI NI NI NI 3.40bc 5.53de 

ProchlOl'(lz. 45% EC; 
0.0004 0/0 a.e. NI NI NI NI 3.08bc 5.59cdc 

Control (water) 0.79b 2.3 1 b 1.04b 4.13b 1.97d 4.79 1' 

1\ Fllno.:liOI1 of Illlmhcr or ,hoot~ emerged and lime rrom plaming 10 emergence. 
It NI. IrC:IlllICn! 1101 indlldN in Irh,1. 

Table 2 EfTect of an organomercurial fungic ide and two concentrations o f pro­
chloraz on bud germinal ion from sligar-cane setts treated by bi llel- and trash­
planting systems 

Treatment 

Organomercurial, (G. F. T an ), 
6% solu ble; 0.0 15% a. c. 

Prodlloraz. 45(1/0 EC; 
0.0 126% a .c. 

Proc hloraz. 45% EC: 
0.0063% a.e . 

Control (\ValeT) 

11/0 bud germinalion at 
103 days 

Ili ll el 
phmler 

54 .4b 

52.8b 

42.2c 

3.8e 

T rash 
planter 

67.8a 

62.5a 

63 .7a 

31.1 d 

Mcans followed by,\ nJlllmon k'lIer for bOlh rlanl ing systcm ~ are n01 signift ('.'anll y d iffcrcllI (P ~ 0.05), 

the billet-p la nt ing system . In [his trial , 
two rates of prochloraz (0.0126 and 
0.0063'70 a.c. ) and an organomercurial 
(methoxy ethyl mercuric ch loride; G. 
F. Tan, General Ferti lizers Ltd) at the 
recommen ded rate were a pplied to 
sells a t planting (Table 2). T he basis 
for selecling these ral es was that th e 
highest concentration of prochlora z 
was found to be as effect ive as com­
mercia l treatments in controlling 
pineapple disease in the 1983 screening 
trial a nd half this ra te was included to 
lest whether it was effective. Seus were 
not a rtificially inocula ted because soils 
in this area are known to be naturally 
infested with C. paradoxa. 

There were fi ve re plical io ns of eac h 
treatment a rra nged in a randomi zed 
split p lOl d es ign for bOlh the billel- a nd 
Ifash-planted sections of Ihe trial. Each 
experiment a l unit consisted of a row. 
40 m in lengt h or Ihe cuili va r QIII of 
which the cenlra l 30 m was sampled . 
Sell S were plant ed in May 1984 al a 
lime likely 10 favour di sease develop­
ment . At tili eTing. the sett s were 
recovered a nd Ihe 10 la l number o f 
buds on the sell s was recorded. The 
number of buds per p lo t was used 10 
calculat e the percentage bud germina­
li on. A bud was regarded as germin­
a led when it was 2 cm lo ng. W eek ly 
shool counl s (Taylor. unpubli shed 
dala) indicaled Ihat. al li llering. som c 
shools were sti ll eme rging. A sampl e 
o f some of the sells from all treatments 
whi ch had n OI germinated we re 
e xa mined visua ll y to see whether they 
were infecled with the pathogen. In 
every in sta nce. cha racteristic symp­
toms of th e disease were o bserved in 
no n-germinated set ls. An a nal ys is of 
var ia nce was performed on the percen­
t age o f germin ated buds. 

Results and discussion 

Results from Ihe fie ld-screening tria ls 
a re prese l1l ed in Table I . In Ihe screen­
ing Ifia ls in 1982 a nd 1983. prochloraz 
a l concentra lio ns of 0 .075 "10 .0.05'70. 
0. 025 '70. a nd 0.0 126'70 a.c. was as 
etrecli ve as a sett treatment as was 
benomyl. the o rgano mercuria l fun gi­
cide (Aretan) a nd Iriadmefon . In 
the 1984 trial. ve ry low concentra tio ns 
of proch lo raz (0.0 126'70. 0.0063'70. 
0.0032'70. 0.0016'70. 0.0008'70 and 
0.0004 '70 a.c.) produced a result com ­
parable 10 beno myl. a nd prochlo raz 
lfeal menl S al 0.0063 '70 a nd 0.0016'70 
a.c. were nOI sign iticant ly different 
fro m Ihe organomercuria l fun gicide 
(Shirt an). Thi s indicates that the trea t­
ments were in the plateau region 
o r I he dose respo nse rela ti o nship .. The 
ca lise of the rela ti ve ly low shoot cm er-
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gence obtained in the 0.00320/0 a.c. 
prochloraz treatment at 86 days is not 
known . In the field tr ial at Bundaberg 
in 1984 (Ta ble 2), prochloraz a t 
0.0 126% was as effect ive in sett treat­
ment as the recommended organomer­
curial fungicide treatment in either the 
billet- or trash-planting systems. 

From the studies reported in this 
paper, prochIoraz at 0.0 126% a.c. is 
recommended as a commercial cane­
seU trealment as this concentration 
provides a satis factory sa fety margin . 
The unexpected result from very low 
rates of proch Ioraz indicates tha t 
similar studies arc req uired with Olher 
recommended sell treatments. 
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Erratum 

On page 166 of Plant Protection 
Quarterly Volume I (4), scale lines 
were acc identally o mitted from 
Figure 4 of the paper 'The ecology 
and control of fireweed (Senecio 
madagascariensis Pair.)' by B. M. 
Sindel. The correct diagram is shown 
here. 
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