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ABSTRACT

Rhoades, H. L. 1981. Effect of nematicides on yield of pepper in Belonolai-
mus longicaudatus infested soil. Nematropica 11: 121-128.

Three experiments were conducted during 1978-80 to determine the effi-
ciency of nematicides for controlling the sting nematode, Belonolaimus lon-
gicaudatus Rau, on pepper (Capsicum annum 1..) in MyakKa fine sand. All
materials were applied as in-row treatments. The soil fumigant, DD, applied
at 75 L/ha gave excellent control of the nematodes and increased yields
significantly when there was a 2 wk. delay between application and trans-
planting. With a 1 wk. delay, phytotoxicity symptoms occured and yield
increase was less. Ethylene dibromide (EDB) applied at 19 L/ ha (90 EC) also
gave excellent control but was extremely phytotoxic when applied only 2 days
prior to transplanting. All nonfumigant nematicides (aldicarb, carbofuran,
ethoprop, oxamyl, phenamiphos, and terbufos) applied at 2.24 and 3.36
kg/hasignificantly reduced nematode populations and all except oxamyl and
ethoprop in one experiment increased yields significantly. The high rate of
these materials was not significantly better than the low rate. When carbofu-
ran, ethoprop, oxamyl, and phenamiphos were applied as liquid formulations
in the transplant water in two of the experiments, results were essentially the
same as those obtained from the granular formulations except that ethoprop
was less effective applied in the transplant water than applied as granules in
one experiment.

Additional key words: sting nematode, Capsicum annum, fumigant nemati-
cides, nonfumigant nematicides, Hoplolaimus galeatus.

RESUMEN

Rhoades, H.L. 1981. Efecto de nematicidas sobre el rendimiento del aji en
terreno infestado con Belonolaimus longicaudatus. Nematropica 11: 121-128.

Se efectuaron tres experimentos entre 1978 y 1980 para determinar las
eficacias de nematicidas para combatir Belonolaimus longicaudatus Rau en
aji(Capsicum annum 1..) en una arena fina tipo Myakka. Todos los nematici-
das se aplicaron en la sementera. El fumigante DD utilizado a razon de 75
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1/ha dié un control excelente del nematodo resultando en aumentos signifi-
cativos de rendimiento cuando se observé un periodo de dos semanas después
de su aplicacion y antes del transplante. Sin embargo, cuando solo se esperd
una semana se notaron sintomas de fitotoxicidad y un aumento menor en
rendimiento de aji. El bibromuro de etileno (EDB) arazén de 19 1/ha (90 CE)
también di6 resultados excelentes en el control de los nematodos pero mostré
ser extremadamente fitotéxico cuando se utilizé dos dias antes del trans-
plante. Todos los nematicidas no fumigantes (aldicarb, carbofuran, etho-
prop, oxamil, fenamifos y terbufos) en dosis de 2.24 y 3.36 kg i.a./ha dieron
aumentos significativos en rendimientos aunque los rendimientos correspon-
dientes a la dosis mas concentrada no se diferenciaron significativamente de
los de la dosis mas baja. Cuando se utilizaron preparaciones liquidas de
carbofuran, ethoprop, oxamil y fenamifos en el agua de transplante en dos
experimentos los resultados fueron esencialmente iguales a los obtenidos con
granulos excepto en el caso de ethoprop que fue menos efectivo.

Palabras claves adicionales: nematicidas, combate quimico de nematodos,
nematicidas fosforados, carbamatos, pimienta verde.

INTRODUCTION

Green pepper (Capsicum annum L.), an important vegetable crop, was
produced commercially in Florida on approximately 8000 ha having a total
value of more than 51 million dollars during the 1979-80 production year.
Most of the production area consists of fine sandy soils where the sting
nematode, Belonolaimus longicaudatus Rau, is a major pest of many vegeta-
ble crops including pepper (2,3,4,9). Since many of the organophosphate and
carbamate nonfumigant nematicides have provided good control of the sting
nematode and increased yields of several other vegetable crops (1,6,7,8), three
experiments with pepper were conducted comparing the efficacy of the non-
fumigants with a soil fumigant, DD or EDB, which have been used for many
years to control nematodes on this crop.

MATERIALS AND METHODS

One experiment was conducted each spring during 1978-80 on Myakka fine
sand at Sanford, Florida. B. longicaudatus was the primary nematode pest
present. Other plant nematodes present in numbers too low to affect the
results were the lance nematode, Hoplolaimus galeatus (Cobb) Sher, and the
stubby-root nematode, Paratrichodorus christiei (Allen) Siddiqi. The exper-
imental design was a randomized complete block with five replicates. Each
plot consisted of two rows 76 cm apart and 12.2 m long.

Nematicides used were the soil fumigants ethylene dibromide (EDB) in
1978 and DD in 1979 and 1980. The nonfumigants, aldicarb, carbofuran,
ethoprop, oxamyl, phenamiphos, and terbufos were used all three years. EDB
and DD were injected 15 cm deep in-the-row with a single chisel at 18.7 L/ ha
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Fig. 1. Effect of nematicides on early growth of pepper in soil with a high
population of sting nematodes. Left two rows (D5) treated with 2.24
kg/ha of aldicarb; center two rows (D1) untreated; right two rows
(D9) treated with 2.24 kg/ha of phenamiphos.

and 78 L/ha, respectively. The nonfumigants were all applied as granular
formulations in 38-cm bands incorporated 5-8 cm deep with rotary spikes just
prior to transplanting. In the first two experiments carbofuran, ethoprop,
oxamyl, and phenamiphos were also applied as liquid formulations in the
transplant water in 25-cm bands directly over the row with sprinkling cans at
776 ml/ m of row. The application rates for the nonfumigant nematicides were
2.24 kg a.i./ha in 1978 and 1979 and 2.24 and 3.36 kg a.i./ ha in 1980.

Although a waiting period of 2 wk. or more between application of DD or
EDB and planting is normally recommended to prevent plant injury there has
been a need to determine the extent of phytotoxicity with shorter waiting
periods. Consequently, EDB was applied with only a two day waiting period
in 1978 whereas, DD was applied with the recommended 2 wk. waiting period
in 1979 and only 1 wk. in 1980. Granular formulations of the nonfumigants
were applied 6 days before transplanting in 1979 but only 1 day in 1978 and
1980. Transplant water treatments were applied immediately after trans-
planting.

The pepper cultivar ‘Keystone Resistant Giant’ was transplanted in all
experiments and normal cultural and harvesting practices were followed. Soil
samples, consisting of five 0-18 cm depth cores per plot, were taken at the
beginning of the harvest period and processed by a centrifugal-flotation
technique (5) to recover sting and lance nematodes. Stubby-root nematode
populations were extremely low and variable, therefore were not recorded.

RESULTS AND DISCUSSION

Plants in the untreated plots were severely stunted early in the season in all
three experiments (Fig. 1). Root systems exhibited typical sting nematode
injury symptoms of stubby-root, discoloration, lesions, and greatly reduced
size.
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Table 1.  Effect of nematicides on early growth of pepper in soil with a high
population of stilations and yield of pepper.

1978
Nemas/ 100 em3 soil Yield
Treatment? Rate/ha Sting Lance hl/ha
EDB (90%) 18.7 L 4 3 26
Phenamiphos, 15G  2.24 kg a.i. 4 49 440
Phenamiphos, T. W. 2.24 kg a.i. 2 80 486
Carbofuran, 10 G 2.24 kg a.i. 34 115 397
Carbofuran, T. W. 2.24 kg a.i. 23 43 433
Ethoprop, 10 G 2.24 kg a.i. 10 88 501
Ethoprop, T. W. 2.24 kg a.i. 14 83 460
Oxamyl, 10 G 2.24 kg a.i. 23 121 437
Oxamyl, T. W. 2.24 kg a.i. 17 94 421
Aldicarb, 15 G 2.24 kg a.i. 1 138 505
Terbufos, 15 G 2.24 kg a.i. 5 64 451
Check -- 132 114 267
LSD .05 47 59 116
1979
Nemas/ 100 cm3 soil Yield
Treatment? Sting Lance hl/ha
DD 75L 1 2 449
Phenamiphos, 15 G 2.24 kg a.i. 6 15 391
Phenamiphos, T. W. 2.24 kg a.i. 24 23 301
Carbofuran, 10 G 2.24 kg a.i. 8 13 329
Carbofuran, T. W. 2.24 kg a.i. 33 16 300
Ethoprop, 10 G 2.24 kg a.i. 4 18 419
Ethoprop, T. W. 2.24 kg a.i. 27 12 270
Oxamyl, 10 G 2.24 kg a.i. 28 15 289
Oxamyl, T. W. 2.24 kg a.i. 24 21 248
Aldicarb, 15 G 2.24 kg a.i. 6 18 441
Terbufos, 15 G 2.24 kg a.i. 12 8 397
Check - 115 16 152

LSD .05 23 N.S. 124
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Table 1. Cont’d.

1980

Nemas/100 cm3 soil Yield

Treatment? Rate/ha Sting Lance hl/ha
DD 75L 11 4 519
Phenamiphos, 15G  2.24 kg a.i. 5 33 638
Phenamiphos, 15 G 3.36 kg a.i. 8 44 670
Carbofuran, 10 G 2.24 kg a.i. 19 49 774
Carbofuran, 10 G 3.36 kg a.i. 9 64 718
Ethrop, 10 G 2.24 kg a.i. 5 32 742
Ethrop, 10 G 3.36 kg a.i. 18 29 766
Oxamyl, 10 G 2.24 kg a.i. 39 48 942
Oxamyl, 10 G 3.36 kg a.i. 33 66 902
Aldicarb, 15 G 2.24 kga.i. 20 73 846
Aldicarb, 15 G 3.36 kg a.i. 26 47 862
Terbufos, 15 G 2.24 kg a.i. 15 30 686
Terbufos, 15 G 3.36 kg a.i. 8 41 774
Check -- 170 50 271
LSD .05 24 N.S. 152

ZNonfumigant materials applied as granular formulations (G) or as liquids in
the transplant water (T. W.).

Alltreatments in the 1978 experiment significantly reduced sting nematode
populations. (Table 1). Populations were extremely low in plots treated with
phenamiphos, EDB, aldicarb, and terbufos. EDB, carbofuran, and ethoprop
in transplant water, and terbufos granules significantly reduced the lance
nematode; however, this nematode appeared to have litle or no effect on
results because yield increases in this and succeeding experiments were
approximately the same for both high and low populations. EDB was applied
only two days before transplanting in this experiment resulting in severe
phytotoxicity and death of most plants and poor yields. This demonstrates
the need for an adequate waiting period for the chemical to dissipate between
the time of chemical application and transplanting. All nonfumigant mate-
rials significantly increased yield when applied as granules or as liquids in
transplant water.

In the 1979 experiment, all treatments significantly reduced the sting
nematode population level, but the population level of lance nematodes was
low and differences among treatments were not significant. (Table 1). All of
the nonfumigant materials but ethoprop and oxamyl applied in the transplant
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water increased yield significantly. Yields from transplant water treatments
were slightly less than from granular treatments in all cases but differences
were not significant. Of the nonfumigant granular treatments, only oxamyl
yielded significantly less than the DD treatment.

In 1980, all materials significantly reduced the sting nematode population
but only DD significantly reduced the lance nematode. (Table 1). Yields were
significantly increased by all treatments. DD was applied | wk. before trans-
planting and phytotoxicity symptoms were evident during early growth. Asa
result, there was some stunting and yields for this treatment were significantly
less than for most of the nonfumigant materials. This demonstrates the need
for the full 2-wk. waiting period. Increasing the rate of the nonfumigant
materials from 2.24 to 3.36 kg/ha did not significantly increase nematode
control or pepper yield.

All of the nonfumigant materials used effectively controlled B. longicauda-
tus and increased yields of pepper. Although granular formulations incorpo-
rated into the soil and liquid formulations applied in the transplant water
were both effective, incorporated granules generally gave the most consistent
results. The failure of these materials to effectively control H. galeatus
(although not affecting the results of these experiments) may be of some
concern in the production of crops that are subject to injury from this
nematode. Excellent control of both B. longicaudatus and H. galeatus were
obtained with DD and EDB but an adequate waiting period between time of
application and transplanting pepper should be followed to prevent plant
injury.
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