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The studies on the effect of three fungicides on mycelial growth of Phytophthora nicotianae var. parasitica
revealed 100 percent inhibition at different concentrations of Ridomil 25 WP and Blitox. Dithane Z-78, also
inhibited mycelial growth but to a less extent. Effect of the fungicides also showed considerable inhibition of
sporangia production. Blitox was found to be most effective. Effect of Ridomil 25 WP and Dithane Z-78 on
cellulolytic and pectolytic énzyme activity revealed that the former was more inhibitory than Dithane Z-78.

Keywords : Phytophthora, guava, control

INTRODUCTION

P. nicotianae var. parasitica is the most common species of Phytophthora pathogenic to
fruits of guava in India and Cuba (Zentmyer and Mitchell, 1986). The fruit rot is the most
serious disease of guava in Tamil Nadu, Andhra Pradesh, Maharashtra, Haryana, Panjab
and Rajasthan. The incidence of the disease was reported by Singh et al. (]977) ‘and
Gupta (1980) from Kurukshetra (Haryana).

Production of pectolytic and cellulolytic enzymes by plant pathogenic organisms and their
role in host tissue disintegration have been extensively investigated (Koller er al, 1982;
Kalattukudy, 1985; Aggarwal and Mehrotra, 1986). The fungicides have been found to play
an important role in inhibiting the activity of cell wall degrading enzymes (Wood, 1960;
Grover, 1964; Mehta, 1977; Aggarwal and Mehrotra, 1986, 1987, 1988 a, b). In the
present communication, the effect of several fungicides on mycelial growth, sporangial
production and enzyme activity of the pathogen has been studied with a view to control
fruit rot of guava caused by P. nicotianae var. parasitica.

MATERIALS AND METHODS

The following fungicides were selected for experimentation :

Ridomil 25 WP-Metalaxyl compound (DL-Methyl-N-(2,6-dimethylphenyl)-N- (2-methoxya-
cetyl) alaninate;

Blitox -50% Copper oxychloride;
and Dithane Z-78 - 75% Zinc ethylene bisdithiocarbamate.
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For mycelial growth and sporangial production 1, 10, 20, 50, 100, 200, 500 and 1000 ppm
and for enzyme production 10, 50 and 100 ppm concentrations of the fungicides were
used.

Effect on mycelial growth (in vitro)

In order to determine the efficacy of the fungicides against P. nicotianae var. parasitica,
poison food technique (Nene, 1971) was used. The inhibition of mycelial growth by
fungicides was calculated using the formula suggested by Vincent (1947).

Effects on formation of sporangia (in vitro)

The effect of fungicides on sporangial production was determined by method described by
Aggarwal and Mehrotra (1986).

Effects on pectolytic and cellulolytic enzymes (in vitro)

For studying the effect of Ridomil 25 WP and Dithane Z-78 on the pectolytic and
cellulolytic enzymes (in vitro) of P. nicotianae var. parasitica, the isolate was grown on a
liquid medium (Akinrefon, 1969) supplemented with different concentrations (10, 50, and
100 ppm) of fungicides and having dextrose as a carbon source. The enzyme activity was
estimated following the standard viscometric method. The data is presented as percent loss
in viscosity. 1

RESULTS

Effects on mycelial growth

It" is evident from the Table 1 that all the fungicides were effective in inhibiting the
growth of P. nicotianae var. parasitica but the degree of inhibition varied with the
fungicides. It is found that systemic fungicide Ridomil 25 WP was more effective in
inhibiting the growth of the pathogen as compared to non-systemic fungicides Blitox and
Dithane Z-78. and Ridomil 25 WP showed 100 percent inhibition of the pathogen at 500
ppm. Dithane Z-78 showed 93.65% inhibition at 1000 ppm.

Effe&s on sporangial production

It is evident from Table 2 that all the fungicides had inhibitory effect on the sporangial
production of P.nicotianae var. parasitica. Out of 3 fungicides tested, Blitox was found to
be most effective with complete suppression of sporangial production at 100 ppm just after
3 days. Ridomil 25 WP showed complete suppression of sporangial production at 10 ppm
after 7 days. In case of Dithane Z-78 up to 50 ppm, quite a good number of sporangia
were formed but complete suppression occured at 500 ppm. In the control, excellent
production of sporangia was observed.
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~ Table 1. Effect of different fungicides on mycelial growth of P. nicotianae var. parasitica
(in vitro) after different periods of incubation

Fougicide _ (Days) o s
1 10 20 50 100 200 500 1000
Ridomil 4 6560 80.30 86.36 86.96 96.21 . k. =
25 WP +0.03 +0.03 +0.05 0,03 +0.01
7 75.50 89.91 95.57 97.11 = = = 2
+0.02 004 2001 +0.02
10 82.14 92.85 - = oL - = -
+0.01 +0.02
Blitox 4 7.34 11.65 15.50 16.78 24.47 54.08 = .
+0.01 +0.03 10,01 +0.03 4001 +0.02
7 10.60 16.15 2132 2536 3422 67.08 = =
+0.04 +0.02 +0.04 +0.02 +0.04 +0.04
10 11.70 2025 25.64 27.47 38.02 73.49 - -
+0.02 #0.01 +0.03 +0.03 +0.01 10.01
Dithane 4 997 . 18.02 3575 38.28 40.82 4335 45.88 52.21
Z-78 +0.01 +0.04 +0.04 40.01 +0.02 +0.02 +0.02 1001
7 12.68 21,90 4319 46.58 49.97 5336 56.76 65.23
+0.03 +0.02 +0.01 +0.03 +0.05 10.01 +0.05 +0.04
10 14.16 47.49 60.32 65.44 70.57 75.70 80.83 93.65
+0.01 +0.04 +0.03 +0.01 40.02 40.01 +0.02 +0.02

*Mean of five replicates
+ = Standard deviation (SD)

Table 2. Effect of different fungicides on sporangial production of P. nicotianae var.
parasitica (in vitro)* after different periods of incubation

Incubation Concentration of fungicides (ppm)
Fungicides (Days) -
Control 1 10 20 50 100 200 500 100

Ridomil 3 + - v + - = = - s
25 WP 5 Eas + - - - - < " J

7 | S + - B - - - - -
Blitox 3 4+ + - - - - = 3 "

¥ ++++ + - - - E - - -

7 4+ + - - - - - - -
Dithane 3 - + - + + g = & o
z-718 5 e e ++ ++ + + - - -

7 et +H++ 44 +++ ++ + + = _

* Mean of five replicates
++++ = Excellent (75-100); +++ = Good (50-75); ++ = Fair (25-50); + = Poer (1-25); -

Nil (O)
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Effects on enzyme activity

Both Ridomil 25 WP and Dithane Z-78 inhibited enzyme production by the pathogen,
(Table 3) the former showing greater inhibition than Dithane Z-78 at 10, 50 and 100 ppm

concentrations.

Table 3. Effect of different fungicides on the pectolytic and cellulolytic enzyme activities*
of P. nicotianae var. parasitica (in vitro) after different periods

Fungicides Time Concentration Enzyme activity
(minutes) (ppm) PG PMG PMTE PGTE Cx

Control 30 50.00 50.00 24.28 50.00 71.11
60 - 75.00 75.00 34.12 60.00 82.22
Ridomil 30 10 50.00 45.00 21.42 25.00 50.00
25 WP 50 28.57 30.00 18.18 22.00 28.57
100 18.18 16.66 11.11 22.00 10.00
60 10 66.66 45.00 28.57 50.00 66.66
50 57.14 30.00 2272 37.50 42.85
100 27.27 16.66 20.33 25.00 30.00
Dithane 30 10 33.33 27.27 20.00 222 20.00
Z-78 50 26.66 12.50 10.00 10.00 14.28
100 16.66 8.18 8.69 4.00 6.66
60 10 50.00 36.36 26.72 45.55 40.00
50 32.00 12.50 15.00 15.00 28.57
100 16.66 127 13.04 6.00 13.33

* Mean of five replicates
Cx = Cellulase ; PG = Polygalacturonase ; PMG = Polymethylgalacturonase ; PGTE =
Polygalacturonase transeliminase ; PMTE = Pectin methyl transeliminase.

DISCUSSION

In vitro tests with the different fungicides showed that Ridomil’ 25 WP and Blitox were
active in low concentration against P. nicotianae var. parasitica at all stages of
development. Ridomil 25 WP was toxic to mycelium and greatly decreased formation of
sporangia. Kellili (1978) found that metalaxyl at 1 mg/L inhibited linear growth of P.
citrophthora. Buck et al. (1980) noted that in vitro toxicity of metalaxyl differed
significantly with different races of P. infestans. Metalaxyl showing inhibition towards
mycelial growth was earlier reported in Phytophthora spp. like P. cinnamomi (Benson,
1979), P. parasitica and P. citrophthora (Farih et al., 1981 a,b) and P. cactorum (Crute et
al., 1981), although some isolates of P. capsici were less sensitive to it (Papavizas and
‘Bower, 1981). In the present investigation, Ridomil 25 WP showed 100 percent inhibitory
activity towards mycelial growth of P. nicotianae var. parasitica at 200 ppm. Aggarwal
and Mehrotra (1987, 1990) reported EDso of mycelia of P. colocasiae to be 10 ppm.
Gangawane er al. (1993) reported that metalaxyl in mixture with carbendazin completely
inhibited the growth of P. infestans on potato discs.

Production of sporangia of P. nicotianae var. parasitica was also greatly suppressed by
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metalaxyl compound. Similar results was reported for P. capsici (Papavizas and Bower,
1981), P. cinnamomi (Benson, 1979), P. parasitica and P. citrophthora (Farih et al., 1981
a,b), P. parasitica var. piperina and P. palmivora (Aggarwal, 1982), P. palmivora (Tey and
Wood, 1983), P. colocasiae (Aggarwal, 1986; Aggarwal and Mehrotra, 1990). Blitox was
also effective in vitro and in the present investigation complete inhibition of the pathogen
was noted at 500 ppm of Blitox.

Dithane Z-78 showed 93.65% inhibition of mycelial growth at 1000 ppm and complete
suppression of sporangial production at 500 ppm. Both Ridomil 25 WP and Dithane Z-78
inhibited the pectolytic and cellulolytic activities but nonme could completely check the
enzyme production. The inhibition of cellulolytic and pectolytic enzymes production by
various fungicides was reported by several workers (Gupta and Prasad, 1969; Mehta, 1977;
Aggarwal and Mehrotra, 1986, 1987 a,b). In the present investigation, metalaxyl compound
(Ridomil 25 WP) was more effective than Dithane Z-78.

Dithane Z-78 showed inhibitory effect on enzymatic activity of the pathogen. Similar
results were earlier reported by Garg and Mehrotra (1975) in Fusarium solani, Singh and
Mehrotra (1978) in Helminthosporium sativum and Aggarwal and Mehrotra (1988 a,b) in P.
colocasiae. The dithiocarbamates are capable of inactivating a number of enzymes, some of
which are not dependent upon metals (Owens, 1963). The effect of fungicides on enzyme
activity in culture filtrate may be either due to inhibition of fungal growth or direct
inhibition of enzyme production. On the other hand, the fungicides may not inhibit the
enzyme production, but may inactivate the enzyme after its production (Mehta, 1977).

A correlation based on these results can be established where a fungicide inhibiting
enzyme activity is also found to cause suppression in fungal growth and sporangial
formation. It is likely that they directly or indirectly act on oxidative metabolism of the
organisms. Although field trials have not been made but laboratory studies indicate that
spraying with Ridomil 25 WP and Blitox may be helpful in protecting guava crop from
the incidence of Phytophthora fruit rot disease.
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