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ABSTRACT, Previously studies have shown that the development of Phytophthora
spp. is reduced in stunted citrus trees, or in trees stressed from different causes. In
this paper, the relationship between citrus tristeza virus (CTV), in preimmunized
and non-preimmunized nucellar Pera sweet orange trees on Rangpur lime rootstock,
and experimental P. citrophthora inoculations is reported. Trees were evaluated for
CTV effects using stem-pitting, canopy volume, and trunk circumference as parameters.
The degree of stem-pitting of non-preimmunized trees was much higher than on
preimmunized plants. No significant differences were detected in the trunk circum-
ference. The average canopy diameter of preimmunized trees was smaller than
that of non-preimmunized ones. Plants were inoculated with mycelial disks of P.
citrophthora above and below the budunion. Differences in lesion size between treat-
ments were significant only on the scion. The lesions were smaller in pre-
immunized trees, thus indicating an increased resistance to P. eitrophthora in them.

Studies are in progress in Twenty plants of each group were
Brazil on resistance of citrus trees grown on Rangpur lime rootstock
to Phytophthora spp. which cause and planted in 1978, on a 1.20 x
foot-rot. For this reason the inter- 0.40 m spacing, at the Lageado Ex-
action between Phytophthora root- perimental Station of UNESP, in
rot and some virus or virus-like Botucatu County, State of Sao
diseases is being studied. The de- Paulo, Brazil.
velopment of Phytophthora spp. is Growth of trees. Measurements
reduced in citrus trees stunted by of preimmunized and non-preim-
the citrus exocortis viroid (5), or munized trees were made in April,
in trees stressed due to other causes 1982. The canopy volume was esti-
(4) as compared to healthy, mated by the formula 2/3#r?h, r
vigorous trees. being the average radius of the

In this paper we report the re- canopy and h the height of the
action of Pera sweet orange trees canopy. The average trunk circum-
preimmunized with citrus tristeza ference was measured 10 cm above
virus (CTV) and non-preimmun- the budunion.
ized trees to experimental inocula- Stem-pitting rate. In April
tions with P. citrophthora (Sm & 1982, 10 twenty-cm long branches
Sm) Leon. from each plant were collected,

peeled and graded for stem-pitting

MATERIALS AND METHODS intensity from 1 (no symptoms) to

Test plants. Preimmunized bud- 5 (very severe symptoms).
wood was collected in the best com- Phytophthora inoculations. Iso-
mercial orchard of preimmunized late IB 2/83 of P. citrophthora was
nucellar Pera sweet orange trees in obtained from infected citrus fruits
Bebedouro County in the State of and maintained in the Culture
Sao Paulo. Non-preimmunized bud- Collection of the Instituto Biologi-
wood, of the same nucellar variety, co, It was selected on the basis of
was selected at the Limeira Experi- its pathogenicity to lemon trees in
mental Station. It was the same previous tests. A previously de-
material used in the Brazilian pre- scribed method (4) was used to
immunization program (1, 2). inoculate the trees, twice in the
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TABLE 1
DEVELOPMENT OF PHYTOPHTHORA CITROPHTHORA 1IN INOCULATED
TRUNKS OF NUCELLAR PERA SWEET ORANGE TREES ON RANGPUR LIME,
PREIMMUNIZED AND NON PREIMMUNIZED AGAINST CITRUS TRISTEZA

VIRUS
Phytophthora eitrophthora lesiont
Trunk Rootstqck Scion
Tree height Canopy* volume circumference Stemt (Rangpur lime)  (Pera sweet orange)
Treatment (m) (m?3) (em) pitting em? em?
Non-preimmunized 2.8 0.9 a$ 22 22a 8.1 a§ 311 a8
Preimmunized 2.9 0.6 b 24 1.2b bda 20.3 b

*2/3qrr?h; r = average radius of canopy; h = height of canopy. Values are mean of 20 replicates.

+ Stem-pitting intensity graded from 1 (no symptoms) to 5 (very severe symptoms). Values are means of 10 banches per plant, collected from
20 replicates.

1 Lesion size (length x mean breadth) 66 days after inoculation. Values are means of 40 replicates.

§ Figures followed by same letter do not differ significantly (Tukey test, P = 0.05).
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rootstock and twice in the scion,
about 10 to 20 em below and above
the budunion. After 66 days the
bark was stripped from the trunk
and lesions on the surface of the
cambium and wood were measured
(length x mean breadth) to esti-
mate their area. Data were trans-
formed to log x. Treatment effects
were analyzed by F wvalues and
Tukey’s test.

RESULTS AND DISCUSSION

Growth of trees. The average
height of preimmunized and non-
preimmunized trees was almost the
same (table 1). However, the aver-
age canopy volume of preimmuniz-
ed trees was significantly less than
that of non-preimmunized trees
(table 1).

The average trunk circumfer-
ence, measured 10 em above the
budunion, was the same in pre-
immunized and non-preimmunized
trees (table 1).

Stem-pitting rate. The degree
of stem-pitting in the branches was
45.59, lower on trees preimmunized
against tristeza than on those of
the non-preimmunized group.

Phytophthora inoculations. The
development of P. eitrophthora on
the inoculated trunk of the root-
stock and of the scion in preim-
munized and non-preimmunized
trees is shown in table 1. Rangpur
lime is somewhat resistant to Phy-
tophthora thus, as expected, lesions
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on the rootstock were much smaller
than those on the susceptible sweet
orange scion. On the Rangpur lime
rootstock the size of lesions that
developed in preimmunized trees
was statistically similar to the size
of lesions in non preimmunized
trees (Table 1). Statistically sig-
nificant differences were found
only in lesion size on the scion of
the trees.

Once again, the development of
experimental lesions resulting
from Phytophthora inoculations
was correlated to the vigor of the
trees, measured in this experiment
by the canopy volume. The area
of the lesions was 34.79, lower on
the trees preimmunized against
tristeza, in which the canopy
volume was 33.39, lower than on
the non-preimmunized trees. It is
possible that the spacing used
(1.20 m x 0.40 m) and the orienta-
tion of the trees in the field played
some role in the differences of
canopy volume observed between
the trees of both groups in this
trial. The trunk circumference
values were practically the same
on the trees of both groups or a
little higher on the pre-immunized
trees and did not interfere in the
fungus development. In previous
experiments, the lesion size was
correlated with the amount of
water translocated in the cambial
region, measured by the electric
conductivity in that region (3).
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