Pathogenicity of Pratylenchus brachyurus to rubber rootstocks
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ABSTRACT

Bernardes, M.S.; Martins, A.N.. Pathogenicity of Pratylenchus brachyurus to rubber rootstocks Summa Phytopathologica, v.41,n.1, p.31-34,

2015.

The pathogenicity of Pratylenchus brachyurus to rubber (Hevea
brasiliensis) rootstocks was studied in two experiments: 1) opencross
seedlings of ‘Tjir 1’ x ‘Tjir 16” were inoculated with zero, 7,700 or
23,100 nematodes per plant; 2) illegitimate seedlings of ‘GT 1°, ‘RRIM
527’ and ‘RRIM 600’ were inoculated with zero or 12,800 nematodes
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per plant. After 195 (1° experiment) or 105 days after inoculation (2"
experiment), P. brachyurus did not affect the relative growth percentage
in terms of plant height in both experiments but significantly diminished
the stem diameter percentage and increased the stomatal resistance of
‘GT 1, ‘RRIM 527’ and ‘RRIM 600°.

RESUMO

Bernardes, M.S.; Martins, A.N.. Patogenicidade de Pratylenchus brachyurus a porta-enxertos de seringueira. Summa Phytopathologica,

v.41,n.1, p.31-34, 2015.

A patogenicidade de Pratylenchus brachyurus a porta-enxertos de
seringueira (Hevea brasiliensis) foi estudada em dois experimentos: 1) plantulas
de cruzamento aberto de “Tjir 1’ x ‘Tjir 16’ foram inoculadas com zero, 7.700 ou
23.100 nematoides por planta; 2) plantulas ilegitimas de ‘GT 1°, ‘RRIM 527 ¢
‘RRIM 600’ foram inoculadas com zero ou 12.800 nematoides por planta. Apds

Palavras-chave adicionais: Hevea, nematodes, nursery

195 (1° experimento) ou 105 dias (2° experimento), P. brachyurus ndo havia
afetado a porcentagem de crescimento relativo, em termo de altura das plantas
em ambos os experimentos, porém diminuiu significativamente a porcentagem
de crescimento em didmetro do caule e a resisténcia estomatica de ‘GT 1°,
‘RRIM 527’ ¢ ‘RRIM 600°.

The nematode Pratylenchus brachyurus (Godfrey) has been
found infecting roots of rubber plants (Hevea brasiliensis) presenting
reduced growth in Brazil (10, 11) and in Malaysia (19). Rao (14) also
reported the incidence of root lesion nematodes Pratylenchus coffeae on
rubber in Indonesia. Although P. brachyurus was the main responsible
for the injuries observed on those occurrences, and even though its
dissemination and damages stand together with Meloydogyne spp. as the
most important for this crop (12), until recently it was not yet considered
a pathogen of rubber, and infected plants were still used as planting
material. Consequently, in a survey carried out in rubber nurseries in Sao
Paulo State in 2013, more than 60% of the roots revealed to be infected
by P. brachyurus (13). To avoid dissemination by its most important
means, national (1) and state (17) regulations now restricted the use
to only nematode-free planting material. Opencross seeds of “Tjir 1’ x
“Tjir 16’ and illegitimate seeds of ‘GT 1’ and ‘RRIM 600’ are the most
traditional, recommended and available seeds, respectively, to produce
rootstocks in rubber nurseries (5, 12). The aim of the present study
was to identify the damage caused by P. brachyurus in young rubber
rootstock plants. For that purpose, two experiments were conducted
in Piracicaba, Brazil.
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MATERIAL AND METHODS

In both experiments, rubber seeds were germinated in sterilized
sand, and seedlings transplanted to polybags containing 2 L of sterilized
soil. Rubber rootstocks were inoculated when they presented the first
vegetative flush with completely expanded and mature leaves in stage
“D”, according to Hallé & Martin (6). Nematodes were isolated from
corn roots, multiplied in alfalfa (Medicago sativa) callus, according to
the method proposed by Riedel et al. (15), and extracted with modified
Baermann funnels (18). Inoculation was done with a suspension of
nematode which was pipetted in a circular groove on the soil around
the plants. The groove was covered with soil afterwards. Tomato plants
(Lycopersicon esculentum Mill.), as good hosts of P. brachyurus (8),
were also inoculated with 7,000 nematodes per plant in the first and
12,800 in the second experiment to confirm the infectiveness of the
nematode suspension. At the end of the experiments, nematodes were
extracted from the roots by the method described by Coolen & D’Herde
(4) and counted.

Plant growth was evaluated through the measurement of plant
height and stem diameter at 5 cm above ground on the inoculation
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day and in two subsequent times during the experimental period. The
growth percentage over the periods, in terms of height and diameter,
was calculated based on the following formula: (actual measurement-
initial measurement)/initial measurement x 100.

In the first experiment, rootstocks were obtained from opencross
seeds of “Tjir 1’x “Tjir 16’ collected in ground from a 60-year-old rubber
field at Colina-SP. The plants were kept in plastic-cover greenhouse,
within a temperature range from 15°C to 25°C, and daily irrigated
during the experimental period, from May 22 to December 23. The
experiment was done in completely randomized design, with the three
following treatments: zero; 7,700 (lowest dose) or 23,100 (highest
dose) nematodes inoculated per plant. There were eight replicates, and
one plant per replicate. Measurements were done at 104 and 195 days
after inoculation (Al), and nematodes were extracted from the roots
and counted at 214 days Al

In the second experiment, rootstocks were obtained from
illegitimate seeds of ‘GT 1’, ‘RRIM 527° and ‘RRIM 600’
collected from mature fruits, kept in the mother-tree, from the
Rubber Seed Garden of ESALQ-USP, Piracicaba-SP, by using
small nets to avoid dispersion to the ground and to guarantee
their genetic precedence and sanity. The plants were kept in
glasshouse, within a temperature range from 18°C to 32°C, and
daily irrigated during the experimental period, from August 21 to
January 07 of following year. The experiment was done in factorial
design (2 x 3), with 2 inoculation levels (inoculated with zero or
12,800 nematodes per plant) by 3 genetic ancestral lines (‘GT 1°,
‘RRIM 527°, ‘RRIM 600°), and eight replicates, with one plant
per replicate. Measurements were done at 63 and 105 days Al,
and nematodes were extracted from the roots and counted at 136
days AL Stomatal resistance (r ) was estimated by using a dynamic
diffusion porometer type AP4 (Delta T®) on the dorsal surface of
the central leaflet of the upper foliar flushing with completely
expanded and mature leaves in stage “D”, according to Hallé &
Martin (6). Measurements were carried out at around 10 o’clock,
the period with smallest fluctuation estimates.

Results underwent analysis of variance and means were compared

according to Tukey’s test by using the procedures of SANEST computer
program (20).

RESULTS

The results from the first experiment showed that, with the
inoculated number of nematodes and during the experimental period, P
brachyurus did not significantly affect the growth percentage in terms
of plant height and stem diameter (Table 1). The average number of
nematodes extracted, at the end of the experiment, from the roots of
rubber plants was substantially smaller (none for dose zero, 156 per
plant for the lowest dose, and 426 for the highest dose), compared to that
from the roots of tomato plants (7,886 per plant, extracted at 87 days
Al). This suggests that P. brachyurus poorly reproduces in rootstocks
from opencross of ‘Tjir 1’ x ‘Tjir 16°.

In the second experiment, there were not significant differences in
plant height, due to P. brachyurus infestation, among all the seedling
families. Plant height was not sensitive to P. brachyurus infestation
under the experimental conditions (Table 2). On the other hand,
stem diameter was significantly reduced in infected plants of all
three seedling families. For ‘GT 1’ and ‘RRIM 600°, this effect was
observed at the end of the experimental period, at 105 days Al (Table
3). For ‘RRIM 527’, this effect was identified earlier, at 63 days Al,
but slightly reduced at the end of the experiment, suggesting a growth
recovery from the nematode infestation damage. The average number
of nematodes extracted, at the end of the experiment, from the roots of
rubber plants was substantially smaller (none for dose zero, 1,157 for
‘GT 17, 1,679 for ‘RRIM 527’ and 839 for ‘RRIM 600’ per inoculated
plant), compared to that from the roots of tomato plants (7,044 per plant,
extracted at 63 days Al). This indicates a slower reproduction rate of
P. brachyurus in these rubber rootstocks despite the low number of
nematodes in the tomato root, compared to other findings (7, 9), which
suggests a poor infectiveness of the nematode inoculating suspensions.
Therefore, a broader range of nematode concentrations should be tested
to confirm the present trends. Nevertheless, the present results clearly

Table 1. Growth percentage, means of eight replicates, in terms of plant height and stem diameter, for “Tjir 1’ x “Tjir 16’ rootstock, at 104 and 195 days after

inoculation with different Pratylenchus brachyurus suspensions.

Treatment plant height stem diameter
104 d 195d 104 d 195d
zero nematodes 66% a 148% a 18%a 55%a
7,700 nematodes 62% a 151%a 20% a 58% a
23,100 nematodes 65% a 111% a 24% a 57% a
C.V. 32% 34% 50% 48%

a Means in the same column, followed by the same letter, are not significantly different according to Tukey>s test (P = 0.05).

Table 2. Plant height growth percentage, means of eight replicates, for ‘GT 1°, ‘RRIM 527’ and ‘RRIM 600’ rootstock, at 63 and 105 days after inoculation with

different Pratylenchus brachyurus suspensions.

Rootstock 63 days 105 days
zero 12,800 zero 12,800
nematodes nematodes nematodes nematodes
GT 1 28% a 32% a 120% a 95% a
RRIM 527 13%a 10% a 47% a 44% a
RRIM 600 36% a 26% a 86% a 67% a
msd 24% 28%
CcvV 40% 38%

a Means in the same measurement date and row, followed by the same letter, are not significantly different according to Tukey>s test (P 2 0.05).
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Table 3. Stem diameter growth percentage, means of eight replicates, for ‘GT 1°, ‘RRIM 527’ and ‘RRIM 600’ rootstock, at 63 and 105 days after inoculation with

different Pratylenchus brachyurus suspensions.

Rootstock 63 days 105 days
zero 12,800 zero 12,800
nematodes nematodes nematodes nematodes
GT1 27% a 15%a 79% a 54%b
RRIM 527 33%a 19% b 60% a 42% a
RRIM 600 19% a 14% a 65% a 41%b
msd 13% 20%
CvV 37% 32%

a Means in the same measurement date and row, followed by the same letter, are not significantly different according to Tukeys test (P = 0.205).

Table 4. Stomatal resistance (rs), means of eight replicates, for ‘GT 17, ‘RRIM 527’ and ‘RRIM 600’ rootstock, at 63 and 105 days after inoculation with different

Pratylenchus brachyurus suspensions.

Rootstock 63 days 105 days
Zero 12,800 Zero 12,800
nematodes nematodes nematodes Nematodes
(sem™) (scm™) (sem™) (sem™)
GT 1 S5.la 73b 6.1a 8.4b
RRIM 527 94a 133b 10.1a 11.9a
RRIM 600 62a 8.1b 6.4a 9.2b
msd 1.9 2.3
(9% 22% 31%

a Means in the same measurement date and row, followed by the same letter, are not significantly different according to Tukey>s test (P = 0.205).

point out the negative effect of nematode occurrence in the roots
of rubber plants on their growth.

Visual symptoms of nematode infection on roots were
more evident in plants of ‘GT 1’ and ‘RRIM 600’ than in those
of ‘RRIM 527’, although the average number of extracted
nematodes was similar, suggesting a stronger sensitiveness of
those genetic ancestral lines. Further and more detailed studies
should be conducted to identify the sensitivity and tolerance of
rubber rootstocks to nematodes, enlarging the number of genetic
variability and including the most promising rootstocks, pointed by
Cardinal et al. (3) as ‘PB 235’ and ‘IAN 873°. The recommendation
by Gongalves et al. (5) for ‘GT 1’ rootstock, the most sensitive to
P. brachyurus in the present study, should be reconsidered once
this planting material may enhance the spread of the nematode.
The pathogenicity to rubber of a broader range of nematodes
needs to be evaluated, particularly those identified in the study
of Paes et al. (13).

Stomatal resistance (Table 4) on control plants (zero
nematodes) was similar to the data presented by Brunini & Cardoso
(2) and Rocha Neto et al. (16) for rubber seedlings without water
stress and that on inoculated plants was comparable to the values
of rubber seedlings subjected to 4 to 7 days of water stress. These
findings suggest malfunctioning of the root systems of the infected
plants. In future studies, other rubber plant variables, like root and
stem fresh and dry weight and physiological parameters, should
be measured to improve the understanding of nematode effects,
similarly to the study of Inomoto et al. (8).

CONCLUSIONS

The results of both experiments showed that P. brachyurus infected all
four rubber rootstock ancestral lines. P. brachyurus showed to be pathogenic
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for ‘GT 1” and ‘RRIM 600’ illegitimate seedling families, in which it has
significantly diminished the stem diameter growth, an important parameter
related to budding success and future tree growth and yield.
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