3

1985 FUNGICIDES FOR CROP PROTECTION. BCPC MONOGRAPH NO 41 (;;{;

STIMULATION OF DEFENCE REACTIONS IN CITRUS BY FOSETYL AL . N

AND FUNGAL ELICITORS AGAINST PHYTOPHTHORA spp. . Coea
AKTHAR J. KHAN and A. RAVISE ’ Y
0.R.S.T.0.M. =~ 93I40 BONDY, France. -

SUMMARY

Defence mechanisms of a Citrus cultivar susceptible to
gummosis are stimulated by treatments with fosetyl-Al or by
fungal elicitors.The compounds synthesized are similar to
those found in tissues of resistant cultivars. ;

INTRODUCTION . :

The fungicide fosetyl-Al can effectively control the suscep-
£ibility of Citrus to gummosis caused by Phytophthora spp.
{(Laville and Chalandon I982).Several studies have shown that
fosetyl-Al has little direct effect on the parasite in wvitro :
(Vo Thi Hai et al. I979)although it induces the resistance in S
vivo after infection (Bompeix et al. I98I,Guest I984,Vernenghi
T985).In the case of Citrus gummogzs we suppose that fosetyl-

Al acts by influencing host defence mechanisms as in tomato

or dichlorocyclopropane in rice (Cartwright et al. 1977),

The aim of the present study was to investigate following :

- comparison of natural defence reacticn in tolerant Citrus
with that of a susceptible Citrus after treatment;

~ comparison of incidence of the funglcide and of elicitors
on defence reaction of susceptible Citrus;

MATERIALS AND METHODS

Tolerant cultivars -Poncirus trifoliata and Rough Lemon-
and susceptible -vValencia Late~ were raised in the glass house
for 5~7 months.They were inoculated with P. citricola,P. citro-
phthora,P. parasitica strains of determined pathogenecity pro-
vided by the "Institut de Recherches sur les Fruilts et Agrumes”
Stem inoculations were done with mycelial discs.The inoculated’
plants of Valencia Late were treated weekly with fosety-al
(200 jg/plant) or with elicitors -glucosamine (40 ng/plant),
arachidonic acid (50 ng/plant) or both at the sawme coneorntra-
tions.Amino-~oxyacetic acid (a0A) a competitive inhibitor of
phenylalanine ammonia lyase was applied to a set of plants
treated with fosetyl-al.

Plants were harvested after 4 weeks of incubation.after
methanolic extraction,phenoclics were estimated by Folin-Ciocal-
teu reagent.The accumulation of defencs compounds was analysed
by thin layer chromatography (TLC) and high performance liguid
chromatography (HPLC) using different solvants.In vitro,the
toxicity of the extracts was assessed by inhibitlon of Clados-
porium cladosporioides growth on TLC.Identification of inhibi-
tors was carried out by Mass spectrometry,Nuclear Magnetic
Resonance and Infra-Red spectrometry in the La boratoire des
Mediateurs Chimiques (I.N.R.A.~C.N.R.S.).

RESULTS

Total phenolics increased significantly after inoculation,
mainly in Rough Lemon and in Poncirus Trifoliata:in tissues of
Valencia Late synthesis was considerably enhanced by the treat-
ments with fosetyl-aAl and elicitors (Table I). ’
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Table I :Concentration of phenolics in Valencia Late after
inoculation and various treatments (concentrations exnpressed
as equivalent of chloroqente acid g/ trenh welght) .

Fosetyl-Al W ‘ Arachidonic Cluconminc]

Treatment Inoculated Fosetyl-Al osety Clucosamine . + Arachidonic
+ ADA acid scid
Stem 642 180 650 946 12720 1078
Root B46 1045 760 980 1155 1076

TLC analysis revealed accumulation of comrounds in tolerant
hosts which were also detected in Valencia Late after treat-
ments Table 2). :

Table 2 : Comparison of TLC analysis of Valencia Late extracts
in 2 eluants after spraying with p-nitroaniline (PN) or anti-
mony chloride (SB) reagents.

Table 22 3 (Hx 1 Ae 2 ¢ 1)

RE 0,17 | 0,33 0,20 | 0,46 |0,50 {0,53 |o0,60 |0,63 lo,70 |0,83 | 0,90 '
PN . +] o - - + - 0 - 13 -
sb + 44 0 e 4] +4+ + - 0

Table 2b : (CL1f :Ae : Me 50 z 40 : 5)

Rf 0,10 | 0,40 0,60 | 0,69 0,77 | 0,83 | 0,86 | 0,91 | 0,94

PN 0 . (4] +4+ ++ 44+ ++4 ++ ++ €3]

Sb 0 4] ++ ++ ++4 ++4 ++ 14 [+]

+ = Increase in synthesis ; O = No increase ; - = Not detected : BE) = New synthesis.

According to these results,several biosynthetic natbi. =
were triggered.A sesquiterpen (R. 0.63 in Hx/Ae) and a coumarin
-xanthyletin-(R_. 0.77 in Clf:ae:Me) were detected besid: - mntho
xylin (Hartmann and Nienhaus 1974).0ther inhihitors were mainly
phenolic compounds,benzoic and cinnamic acid dearivatives.It is
evident from present results that fosetyl-Al and elicitors :
triggered in vValencia Late tissues the synthesis of compounds -
which were constitutive in Rough Lemon innculated by B. citroth-
thora.We observed onlv quantitatives differences between cytra-
cts of inoculated vlants treated with fosetvli-Al ar with <1i- i~
tors.The anplicatinn of AOA sianificantly suvrprorned the synthe-
sis of phennlics in nlants treatrd by foartvl-aAl,wainly the
compounds eluted between 40% and 80% LieOH on silica C 14 ¢olumn
(Figure 1).

All the compounds accumulated in tissues,after partial o |
purification by TLC and HPLC,were tasted for toricity to Cladn- ‘
sporium cladosporinides:a strona inhibition was obtained with
the sescquiternene, the coumarin,the acetaphenone and phenolics
eluted between 40%-70% MeOH on silica CI8® column.In this case,
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we observed strong correlation between the extracts from Rough

lemon and from Valencia Late treated with fosety-al or elicitoré.‘

DISCUSSION AND PROSPECTS

The present findings indicate that treatment with fosetyl
Al induces defence mechanisms like elicitors.Chromatographic
analysis shows considerable similarity between the natural reac-
tion of a tolerant variety and that of susceptible Valencia
late after treatment.It is known for host-pathogen interactions
of capsicum and tobacco (Guest) or tomato (Vernenghi) that
fosetyl-al induces defence mechanisms.In the case of Citrus,wve
suppose that independently of its direct activity (Bompeix and
Saindrenan 1984),the fungicide triggers the host reaction in
the same way that the elicitors.

Studies using Fosetyl-Al could be a tool to determine the
mechanisms of resistance of Citrus to Phvtoohthora spp..Possi-
ble applications could concern improving disease control in
practice and also the screening of hybrid root stocks for their
ability to give defence reactions against Phytophthora spp..
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ABBREVIATIONS
Ae = ethyl acetate;Clf = chloroform;Hx = hexane;MeOH = methanol

Titre : Stimulation des réactions des citrus aux Phytophthora
par le phoséthyl d'Al et par des éliciteurs iongiques.

Résumé : le phosétyl d'AL,comme des éliciteurs,stimule les ré-
actions de défense contre la gommose;les substances inhibitrices
accumulées sont analogues & celles édlaborées par des cultivars
naturellement résistants aux Phytophthora spp..
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