Research Note

NEMATICIDES AND PAECILOMYCES LILACINUS IN NEMATODE CONTROL IN
WATERMELON:*

P]ant parasitic nematodes such as
M Pratylench Rotylen-
chulus, Helicotylench Tyl
chus and Trichodorus are closely associated
with certain vegetable crops including
cucurbits® Non-fumigant granular
nematicides (oxime carbamates and or-
ganophosphates) are promising in the eon-
trol of plant parasitic nematodes because of
their low phytotoxicity®. Nematicides such
as phenamiphos and carbofuran have been
studied extensively and have proved effec-
tive for controlling plant parasitic
nematodes in the field and in the
greenhouse®4557, Johnson and Harmon®
controlled nematodes in cucurbits with soil

appli of ph iph and Hoth-

hyyn-

ion. Johnson et al.® found highest yields and
lower M. incognite populations and gall in-
dices with phenamiphos-sprinkler irrigation
in squash and cucumber, In watermelon,
yield increased by 33% with applications of
16.8 kgrha of phenamiphos 15G2

In addition to nematicides, biological
agents can be effective for nematode con-
trol. Organisms such as Paecilomyces
lilacinus, a parasite of nematode eggs, have
been effective for controlling the nematodes
Meloidogyne incognite and Globodere pal-
lid(l.w'“'“

The objective of this study was to com-
pare the effect of two nematicides
(phenamiphos 15G and carbofuran 10G) and
the fungus P. lilacinus in controlling plant
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nematodes  associated  with
field conditions at

parasitic
watermelon under
Isabela, Puerto Rico.

The experiment was established in a
Coto clay infested with Meloidogyne incog-
nita (root-knot) and Rotylenchulus renifor-
mis (reniform). Seven treatments were in-
cluded: fungus added to soil 2 weeks before
planting, fungus added to soil at planting,
carbofuran (Furadan® 106)= at 2.24 kg ai/ha
and 4.48 kg ai/ha, phenamiphos (Nemacur®
15G) at 6.78 kg ai/ha and 13.46 kg ai/ha, and
nontreated control plots were included for
comparison.

Plots measured 5.54 m X 3.69 m and
included six microplots, each measuring
1.85m x 1.85 m. The first application of P.
lilacinus was made 2 weeks before plant-
ing. Approximately 150 g of P. lilaci
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washed in tap water and autoclaved for 50
minutes. The autoclaved rice was then
transferred to 48 polyethylene bags (150 g
rice/bag), each inceulated with 10 ml of a
fungal suspension (P. lilacinus), and incu-
bated at 28-30°C for 10 days or more.
Paecil lilaci i lum was ob-
tained from an original Peruvian isolate pro-
vided by Dr. P. Jatala,

Nematicides were applied to each micro-
plot by hand, from glass javs, and incorpo-
rated to depths of 5-8 cm with a hoe, immed-
jately before planting. After application,
five seeds of Charleston Gray watermelon
were planted in the center of each of the
microplots. After emergence, plants were
thinned to two per microplot.

Treatments were replicated four times
ina lete rand d design. Soil sam-

colonized rice was added to each microplot
and incorporated with a hoe to a depth of
8-12 em.

Inoculum from rice was obtained in ac-
cordance with methodology suggested by
Dr. Parviz Jatala, International Potato
Center, Lima, Peru. Commercial rice was
soaked in water and left overnight, then

ples for nematode assays were taken from
15 em depths before planting and six weeks
after. Data on number of fruits, fruit
weight, total yield and final nematede popu-
lation were recorded 90 days after planting.
Data were analyzed following standard
procedures for analysis of variance. Per-
centage reduction (PR) in nematode popula-

TABLE 1.—Effect of fungus and nematicide application on fruit yield on watermelon cv.
Charleston Gray, Isabela, 1987

Trait yield/plot> (kg)
Dosage
Treatment (kg ai‘ha) Number Weight® ‘Weight/fruit
Fungus 2 weeks kg
before planting a 5.50 38,17 ab 6,20 ab
Fungus at planting 3 7.00 31752 5.30 ac
Carbofuran 10G 2.24 4.25 48.00b 6.46 ab
Carbofuran 10G 4.48 7.25 44.58 be 7.43b
Phenamiphos 16G 6.73 6.75 33.41ac 5.59 abe
Phenamiphos 156G 13.46 6.75 28283 4.68ac
Check 5.75 26.29a 3.9%c
1150 g Paecil lilact; I 1 rice/microplot.

2Values in columns followed by the same letters do not differ at the 5% probability level.
3Values within this column are adjusted means of yield (weight) with covariance of

number of fruits.

=Trade names in this publication are used only to provide specific information. Mention
of a trade name does not constitute a warranty of equipment or materials by the Agricul-
tural Experiment Station of the University of Puerto Rico, nor is this mention a statement
of preference over other equipment or materials.
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TABLE 2.—ZEffect of fungus and ticid

watermelon, cv Charleston Gray, Isabela, P. R. 1987

% Nematode reduction
Daosage Ecto and! Sedentary?

Treatment (kg ai/ha) i d i1
Fungus 2 weeks

before planting s 60.50a 80,004
Fungus at planting g 66.50 a 15.50a
Carbofuran 10G 2.24 61.75a 84.00a
Carbofuran 10G 4.48 85262 79.60a
Phenamiphos 156G 6.73 58.33a 58.50a
Phenamiphos 15G 13.46 61.67a 80.33a
Check w— —42.33 b —27.00a

Values followed by the same letters do not differ at the 5% probability level.
2. i ita and Rotylenchl ; i

reniformis.
il irad

5150 g Paceil i 1 vi

tions was calculated for each plot by com-
paring the initial population of nematodes
(Pi) with the final population (Pf), where PR
= Pi—Pf/Pi x 100.

No significant differences in number of
fruits were obtained in spite of large differ-
ences among treatments (table 1), Yield
from the carbofuran-treated plots was sig-
nificantly higher from those receiving fun-
gus added at planting, the penamiphos 165G
and nontreated control. There were no sig-
nificant differences (in terms of yield) be-
tween carbofuran 10G at 2.24 and 4.48 kg/
ha, nor between phenamiphos at the two
rates tested. Fruit weight was significantly
higher in carbofuran-treated plots than in
the control. Even though no differences in
yield were found between the eontrol and
fungus or phenamiphos-treated plots, a ten-
dency was observed toward greater yield in
plots treated with the fungus 2 weeks be-
fore planting. Yield increases of 80% and
50% were obtained with phenamiphos 15G
(the lower dose—6.73 kg aiha and with the
fungus added 2 weeks before planting,

Johnson et al.® and Romén et al? ob-
tained highest yields in squash, cucumber
and watermelon in phenamiphos 15G-
treated plots. Our findings are consistent
with those of Acosta! and Acosta et al.?, who

found significantly higher yield increases in
eucurbits and watermelon in plots treated
with earbofuran 10G at 1.12 kg aitha.

All fungus and nematicide treatments
proved effective in reducing ecto- and en-
doparasitic nematodes (table 2). No signifi-
cant differences were observed on reduction
of root-knot and reniform nematodes.
Nevertheless, a higher percentage reduc-
tion of nematode numbers was observed in
plots treated with fungus 2 weeks before
planting, as well as with both dosages of
carbofuran 10G and with higher dosage of
phenamiphos 15G.

Similar findings were obtained in cucur-
bits by Acosta’, by Acosta et al.® and by
Johnson & Harmon® with soil applications of
carbofuran 10G and phenamiphos 15G.
Romdn, et al., who conducted greenhouse
studies with M. incognita and P. lilacinus
in tomato, cv. Floradel, found reduced num-
bers of nematodes in soil and root-gall for-
mation as the time of inoculation of the fun-
gus previous to inoculation with the
nematode was increased.
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