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The soil samples collected from citrus rhizosphere of different orchards and nurseries in
Vidarbha region were processed in the laboratory and Phytophthora parasiticawas isolated by
leaf bait technique, soil spreading and tissue isolation method on selective medium (PARPH).
All collected soil samples were found associated with Phytophthora in the rdnge of 15.67 to
36.50 cfu/g of soil. The pathogenicity of Phytophthora was tested by inoculating mass multi-
plied culture of Phytophthorainto the pots and observed characteristic symptoms of root rot viz.,

. yellowing of leaves followed by drying of seedlings were noticed after 10 days from the inocu-
lating mass culture of Phytophthora into pots. Pathogenicity was also tested on detached
leaves of Citrus jambhiri kept in Petriplates moisture chamber. The pathogen produced water
soaked chocolet/ brownish lesions on the leaf lamina within 7 days after inoculation of fungus
on host leaves. Efficacy of some fungicides were tested by employing poisoned food tech-
‘nique. metalaxyl @(0.2%), Fosetyl-Al @(0.2%), COC @(0.3%) and B.M @(1.0%) were used
and observed that complete inhibition of Phytophthora parasitica was recorded by metalaxyl
(0.2%), Fosetyl-Al (0.2%) and COC (0.3%). Whereas, Bordeaux mixture (1.0%) was found
least effective to inhibit the growth (73.22%).
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INTRODUCTION tion for their effective management.

Citrus spp. are prone to attack by more than 150
diseases and disorders caused by fungal, viral and
few bacterial pathogens right from nursery level to
bearing stage resulting in incalculable losses. How-
ever a few diseases in any citrus growing area
cause significant damage and require due atten-
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It would be difficult to locate any orchard in central
India and other citrus cultivation belts of India, free
from Phytophthora diseases. Phytophthora
propagules have been recorded up to 250-350 cfu/
cc soil in highly infested orchards. Every year 5-
10% plants die due to severe root rot in bearing
orchards (Nagvi, 2000).

Use of fungicides can mitigate the problem up to
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some level but can not eradicate it totally. Copper
fungicides are used as foliar spray, drenching of
basins and trunk paste to reduce Phytophthora
diseases. Copper fungicides are effective in con-
trolling foot rot, root rot and gummosis in citrus.
Availability of systemic fungicides like metalaxyl and
fosetyl-Al has given the citrus growers additional
and more effective options for the management of
Phytophthora diseases.

Soil samples were collected from different loca-
tions during June to September, 2008 from the
rhizosphere of citrus orchards and nurseries in
Vidarbha region. Soil samples were taken from root
zone. The samples were placed in plastic bags to
maintain soil moisture, transported to laboratory,
and assessed for population count of Phytophthora
(Timmer et al, 1988). Soil (10g) from each sample
was diluted in 90 ml water having 0.025% agar.
One ml aliquot was spread on each of 10 plates of
PARPH selective medium (Jefferson et al., 2000).
The plates were incubated at 28°C for 2-3 days
and no. of colonies of Phytophthora were counted.
Soil in the second core was flooded with water,
baited with pieces of citrus leaves, and placed in
the incubator for 48 hr (Grimm and Alexander,
1973). The leaves were transferred to Petridishes
and examined for the presence of papillate spo-
rangia.

Purified culture of Phytophthora parasitica was
multiplied on large scale on bajara grain. Mass
multiplied culture of Phytophthora was inoculated
at 9:1 proportion into the pots having four months
old seedlings of rough lemon. The observations
were recorded for mortality of seedlings due to
Phytophthora root rot. After production of disease
symptoms roots along with adhering soil were used
for re-isolation to fulfill the Koch’s postulates. The
roots of infected seedlings along with soil were
chaffed in sterilized distilled water and re-isolation
was done by following serial dilution method on
selective medium of Phytophthora.

Pathogenicity also proved by detached leaf method.
For that healthy leaves of Citrus jambhiri were col-
lected from Department of Plant Pathology. The
leaves were washed with sterilized distilled water,
then surface sterilization was done by 0.1% mer-
curic chloride solution and again washed with ster-
ilized distilled water. The leaves were placed in ster-
ilized Petriplate moisture chambers. Then leaves
were inoculated with bits of 8 days old Phytophthora

On Phytophthora parasitica

[ J. Mycopathol. Res. :

cultures. After inoculation Petriplates were kept at
2 °Cin the BOD and the symptoms were observed
after 24 hour.

Efficacy of systemic and non systemic fungicides
were assessed by poisoned food technique using
CMA as a basal medium against test fungus
Phytophthora parasitica. Fungicides viz., Metalaxyl
(0.2%), Fosetyl Al (0.2%), Copper oxychloride
(0.3%) and B.M. (1.0%) were tested.

The average colony diameter were recorded and
compared with the control treatment after 7 days
of inoculation and % growth inhibition was calcu-
lated and furnished in Table 2.

A survey of citrus orchards and nurseries was done
in Akola, Amravati and Nagpur districts. Almost all
the samples, collected from these districts were
found positive to Phytophthora. Propagule densi-
ties of Phytophthora in soil was in the range of
15.67-23.50 cfu/g soil in Akola 29.67-34.86 cfu/g
soil in Amravati district and 29.11-36.50 cfu/g soil
in Nagpur district. The leaf baiting technique de-
tected more positive samples as compared to se-
lective medium (Table 1). The isolation frequency
indicated that Phytophthora was present in almost
all the selected soil samples collected from rhizo-
sphere of citrus orchards and nurseries (Table 1).
Present results of association of Phytophthora with
citrus rhizosphere confirms the findings of Nagvi,
1999; Gade, 2009 and Deokar, 2009 who reported
and isolated Phytophthora palmivora, P. parasitica
and P. citrophthora from the soil samples collected
from citrus growing areas of Nagpur, Wardha and
Amravati districts. Present results are helpful to
plan management strategy district wise on the ba-
sis of inoculum level present in the soil. Character-
istic symptoms of root rot viz., yellowing of leaves
followed by drying of seedlings were noticed after
10 days after incorporation of mass culture of
Phytophthora into pots.

Infected seedlings were collected along with root
adhering soil and resorted for isolation by leaf bait
method. Re-isolation yielded the same pathogen
on selective medium. On the basis of morphologi-
cal characters, it was confirmed as Phytophthora
parasitica and proved that Phytophthora parasitica
is pathogenic in nature. The present results were
in agreement with the findings of Maseko and
Coutinho (2002), who proved the pathogenicity of
Phytophthora spp. on commercial citrus root stock,
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Table 1 : Occurrence of Phytophthora among citrus orchards in Akola, Amravati and Nagpur Districts of Vidarbha region

Locations No. of Selective Media Sample Positive in leaf

samples No of positive Propagules/g baiting technique
samples soil

District Akola

Akola 06 04 15.67 05

Akot 03 03 20.50 02

Akoli Jahagir 08 06 23.50 07

District Amravati

Morshi 03 02 29.67 03

Warud 03 02 34.86 " 02

Amravati 04 03 32.83 t 04

District Nagpur

RFRS Katol - 04 02 34.33 03

Mohpa 04 04 36.50 04

Savandri 04 02 30.33 03

Bajargaon 03 02 29.67 02

Nagpur 02 02 29.11 02

Table 2 : Efficacy of different fungicides against Phytophthora parasitica. (Poisoned food technique)

Fungicides Concentration Radial mycelial growth % Growth
(%) (mm) inhibition

Metalaxyl 0.2 00 100

Fosetyl-Al 0.2 00 100

Copper oxychloride (COC) 0.3 00 100

Bordeaux mixture 1.0 24.10 73.22

Control 90.00

‘F’ Test Sig

S.E. (m)x 0.55

CD (P=0.01) 1.90

rough lemon and troyer citrange. Gade et al. 2005
observed the incidence of root rot, gummosis on
35 mandarin varieties under test. Pathogenic na-
ture of Phytophthora spp. in citrus was also reported
by Graham and Timmer (2003).

The fungus Phytophthora parasitica was tested for
its pathogenicity on detached leaves of Citrus
Jjambhiri under moist chamber. Cent percent infec-
tion on leaf was observed within 7 days after in-
oculation of fungus on host leaves. The pathogen
produced water soaked chocolate/ brownish lesions
on the leaf lamina Kumbhare and Moghe (1976).

Table 2 indicates that, all the treatments show sig-
nificant per cent growth reduction from 73.22 to
100 per cent of the test pathogen. Complete inhi-
bition of Phytophthora parasitica was recorded in
metalaxyl (0.2%), fosetyl-Al (0.2%) and COC
(0.3%). However Bordeaux mixture (1.0%) was
found least effective as compared to other fungi-
cides to inhibit the growth of P. parasitica (73.22%).

Gade et al. (2008) observed complete inhibition of
P. parasitica in metalaxyl at recommended dose.

Previous research revealed that mycelial growth
of P. nicotianae on corn meal agar was more sen-
sitive to fosetyl-Al and metalaxyl (Matheron and
Porchas, 2000). Peshney et al., (1990) observed
that metalaxyl (0.1%) and copper-oxychloride
(0.25%) were highly effective in controlling myce-
lial growth and sporangial production of
Phytophthora.
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