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ABSTRACT The (nvectici

nematicides aldicarb and oxamyl were effective againn an

orchid thrips, Chactanaphothrips orchidis (Meulton), an anthurium whitefly, Aleurofulus

sp. and s burrowing nematode,

'us stmtlts (Cobb) Thorme on ‘Ozaki’ anthurlums

Abamectin controlled the orchid thrips, while phenamiphos controlled the hurrowing nema-
tode. Plants treated with aldicarb, phenamiphos, and cxamyl had increased flower production

and flower stem length Spathe area was increased by aldicarh and phenami

phos Increase

in fllower production, flower stem length, and spathe ares was mainly antributed to control

of the burrowing nematode.
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ANTHUMIUM, Anthurium endroeanum Lind. &
Andre, b commercially grown in Hawali for its
exotie, colorful, and long-lasting Bowers. Three
common pests which rwgut:e marketability and
production are a thrips, Chaetenaphothrips orchi-
di (Moulton), u whitefly, Aleurotulus sp., and a
burrowing nematode, Rodopholus similis (Cobb)
Thorne C. orchidti causes white streaks and dis-
tortion on the abaxial and adaxial surfaces of the
spathe and can be controlled with certain contact
and contact-systemic insecticides (Hara etal 1987)
The anthurium whitefly is an undescribed species
of Aleurotulus and a relatively new pest of an-
thuriums first reported in Hawali in 1978 (Naka-
hara 18581). Aleurotulue sp. usually colonizes under
the flower stem or petiole sheath and secretes co-
plous amounts of white, powdery, waxy material
No parasitoids have been recovered from Aleuro-
tulus sp., and insecticides that are effective against
Aleurotulus sp. are unknown Burrowing nema-
tode infestations are assoclated with flowers
and poor flower production and have been impli-
cated as the cause of anthurium decline (Higaki et
al 1879, Aragaki et al 1984) The recommended
control measure for the burrewing nematode in
anthuriums is phenamiphos 10 granular applied
every 6 mo (Higaki et al. 1976),

Our study was done to evaluate chemical pes-
ticides with insecticidal and nematicidal setivity
against C. orchidit, Aleurotulus sp., and the bur-
rowing nematode, and to determine offects of these
pests on plant growth and flower production

Materials and Methods

Tests were conducted at the University of Ha-
wall, Walakea Agricultural Experiment Station in

Hilo, Hawali (183 m) on "Ozaki’ anthurium grown
in voleanic cinder under 78% shade Each exper-
imental plot (1.8 by 1.8 m) was delineated by con-
crete tile blocks and consisted of 86 plants Plots
were planted in June 1985 and fertilized with &
slowsrelease resin-encapsulated 13.5:13.5:15.5
(NPK) fertilizer every 6 mo at 145 g/m*. A 0.9-m
walkway was provided between plots Plots were
lﬂlnfe(’ in a randomized complete block design
with tour blocks and five treatments
Treatments included the following insecticide-
nematicides and rates: sbamectin 0.15 emulsifiable
concentrate (Merck & Co., Inc, Rahway, N.J.1 at
0002 g (Al)/m* (0.01 g [Al)/liter), phenamiphos
15 G (Mobay CIwmicame'p,. Kansas City, Mo}
3t 0.79 g (Al)/m?, aldicarb 10 G (Union Carbide
Agricultural Products Co., Inc., Research Triangle
Park, N.C) at 085 g (Al)/m?, and oxamyl 2.0 lig-
uid (E 1. Du Pont de Nemours & Co,, Ingc, Wil
mington, Del) a1 0.28 g (AI}/m" (1.20 g [AI] liter]
A spreader-sticker, Triton B-1956 (Rohm and Haas
Co., Philadelphia, Pa ) was added at s rate of 0.25
ml/liter solution to all spray treatments, includin
control plots. Abamectin and oxamyl were applieg
with a compressed CO, sprayer equipped with a
No. 8004 Teejet (Spraving Systems Co, Wheaton,
L) noazle Phenamiphos and aldicarb were ap-
plied with a granular applicator. Treatments began
on 26 November 1954 and ended 8 0-8.5 mo later
Abjmectin and oxamyl were applied at 2-wk in-
lel?vals 10 23 July 1985 for a total of 18 applications
PHenamiphos was applied at 12-wk intervals to 19
August 1985 for a total of four applications. Al-
dicarb was applied at 6-wk intervals until 1 April
1985 and 17 wk later on 5 August 1985, for a total
of five applications
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lowers daring N ber 1984 1o N h
Flower inared (%}
Dare Abs-  Fhen-  Aldh  Osa Cene
mectin® amiphot® cutf my¥  prol
Nov. 1084
(pretrestment)  dds 62a 29, e %
Dec 16584 Mu 63a B8a 52a Phs
Jan 1855 14b SSab  6%5a 18b O
Feb 1855 B 24 33 ia Sa
Mar. 1685 The Ik 12be v 54
Ape. 1685 5h Sa 10 g 45
May 1989 Uh S5  2%ab 6 4Ta
June 19585 b S 15b #b 6k
July 1953 o5be 45ab 10¢ T¢ T
Aug 1053 30a Sl 16 332 fla
Sept 1958 B¢ 4% 0. M 4%
Oet 1985 1is 3da i12a 354 s
Nav. 1985 23b S8t 200 80s  26b

Means followed by the same lettes in a tow sre not dgniicintly
different [P = 005, Dyncan't [1955] multiple tange test)

* Atamectin 0.15 EC at 001 g (All/liter applied at Lowk in
vervalk to 23 July 1985

* Phanamiphon 15 G a1 079 g (A1} m® applied a1 12.wh intervals
o 19 Augusn 1985

 Aldicarb 10 G at 035 g [Al)/m* spplied a1 6-whk intervalt 10
1 April 1985 and on 3 A 1955

2 Ouamyl 20 Loat 12 g (AL liter applied a1 2-wh intervals 1a
23 July 196%

Anthurium flowers were harvested every 2 wk
at three-fourths to full maturity. Each harvested
flower was observed for thrips injury (white streaks
on spathe), and the Bower stem length and spathe
ares (length * widih) were measured an-
thurium |':chu1! was observed monthly for the pres-
ence of Aleurotulus sp in sheaths Nematodes were
monitored from media samples taken every 3-4
mo from the root zone Three media samples (470
ml) were taken from each plot, and netmatodes
were extracted from 30 ml of media using the
Baermann funnel method

Percentages were transformed to arcsine and
nematode counts to log(x + 1) before analysis of
variance Means were separated by Duncan’s {1953)
multiple range test (P = 0.05)

Results and Discussion

Anthurium flowers had less thrips injury than
the controls in abamectin-, aldicarb-, and oxamyl-
treated plants between March 1085 and July 1685
{Table 1) Injury in control plots incr in spring

summer monthe and decreased in fall and win-
ter months, confirming the seasonal trends of C.
orchidti on anthuriums reported by Hara et al
(1987),

Whiteflies were not found on aldicarb- and ox-
amyl-treated anthurium plants throughout the en-
tire period of the experiment. Phenamiphos, aba-
meotin, and control plots had very low levels of
whitefly infestations during December 1084 ( <10%
of plants infested); infestations increased to signif-
icant levels by Mav and June 1985 (Table 2). In-

583

Table 2. Infestation of *Ozaki® anthuriam plants with
# whitefly, Alewrotulus sp., after treatment with abamectin,

phenamiphos, and oxamyl
Plants infested (%)
Treatment! 20Msy Sjune 23Jely 10Aug
juss 1985 1885 198s

Abamectin 0 15 EC 302 12a 4a Os
Phenamiphos 15 G 1% 10a a 0
Aldicarb 10 G o 0b Os s
Onamyl 20 L b oh Os [
Control 25 Ga U [

Meam [ollowed by the same letter in & column are pot signil-
icantly difierent (P = 0.05; Duncan’s [1065] multiple range test!
* Ser Table | fot spplication rates and imtervals

festations progressively declined 1o a very low level
in July 1955 The decline was not caused bi\;‘pnn-
sitoids, because none was recovered from whitefly-
infested sheaths The decline in whitefly population
may be seasonal (similar to C. orchidii) and re-
quires further investigation
burrowing nematode population was sig-
nificantly lower within 4 mo (February 1885) of
initial treatments in the aldicarb, phenamiphos,
and oxamyl treatments compared with controbs
(Table 3). Eight months (June 1983) after initial
treatment, all treatments had significantly lower
nematode levels than control plots. Aldicarb and
oxamyl provided the best mnl.rn‘l’ in September 1955
compared with sbamectin, phenamiphos, and con-
trol treatments. A decline in nematode population
was observed in the controls such that, by 14 mo
{January 1985) after initial treatment, the nema-
tode population in the controls was similar to that
in treated plots. The decline may have been due
to the severe infection and rotting of roots and basal
stem which were observed in control plants The
infection and rotting rendered plants incapable of
s-:spomng a large population of burrowing nema-
todes.
Flower production did not differ significantly
amang all treatments during the first 8 mo (De-
cember 1984-August 1685) after initial treatment

Table 3. Burrowing nematodes in anthurium media
alier 1r t with ab in, aldicarh, phenamiphos,
and axamyl

Treatment* .'l:: Feb  June Sept Jam
bl 1685 1945 1955 13984
ment)

Abamectin 013 EC s 12ab 5b Sa Ja
Phenamiphos 15 G 4la She Je 20 2a
Aldicath 10 G ala le Ie Ok ia
Omamyl 20 L 23 2he It o b
Contral s Ma 16a T =1

Means followed by the sme lettor in & column are not signil-
izantly different (F = 0.05, Duncan’s [1055] maltiple range tes)
* Soe Table 1 for application rates and intervale
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Table 4, Effects of abamectin, phenamiphos, aldicarb, and oxamyl on *Ozaki’ anthurium fMowers harvested

Flowens barvested/ plot® / m

Trestmenth

Winter 1985 1955 Summer 1985 Fall 1645 Winter 1986

(Dec -Feb ) {Mar-May! [June=-Ang | (Sept ~Nov | {Dec ~Feb }
Abamectin 0 15 EC @ th 14 I4be 10k
Phenamiphos 15 G e ox 1% 15h 1b
Aldicarb 10 G o o s 1Th 14a
Cramyl 2O L 9 10 13 20w i6a
Control L™ ha 12a 1le B

Meani [ollowed by the same letter 1n 2 column are not ugnificantly different (P = 0.05; Duncan's [1455] multiple range test!

# Each plet consisted of 35 plants
#See Table 1 for application rates and intervale

{Table 4). However, at 12 mo after treatment (fall
1985) and continuing into winter 1986, oxamyl-,
aldicarb-, and phenamiphos-treated plots had sig-
nificantly greater numbers of harvested flowers than
the mnlrﬁlou‘ In winter 19586, production was

eatest in oxamyls and aldicarb-treated plots, fol-

wed by those in plots treated with phenamiphos
and abamectin.

Flower stems were longer in the aldicarb and
oxamyl treatments than controls in fall 1885 and
winter 1986, while abamectin and phenamiphos
treatments resulted in greater lengths than in con-
1rols by winter 1988 (Table 5). Aldicarb- and phen-
amiphos-treated plants had significantly greater
spathe area than control plants during fall 1955
and winter 1986

Phytotoxic symptoms were not observed on leaves
or flowers of ‘Ozaki’ anthuriums with the insecti-
cide-nematicides tested

Hesults of this study agree with those of Aragaki
et al (1984) and Higaki et al (1976), who showed
that the control of the burrowing nematode with
phenamiphos results in increased fower production
and spathe area. In our study, er
production and size (spathe area and flower stem
length) occurred with phenamiphos; however, C.
orchidit and Aleurotulus sp. were not controlled
Aldicart and oxamyl controlled nematodes, thrips.
and whitellies, and their use increased flower pro-

duction and size. Abamectin effectively controlled
anly thrips, with minimal increases in flower pro-
duction and size, Nematodes appear 10 be the major
limiting factor in production and fower size.

This study demonstrates that certain nonfumi-
gant insecticide-nematicides such as aldicarb or
oxamyl will control insect as well as nematode pests
of anthuriums with increases tn flower quantity and
quality.
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