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Abstract

The orchid weevil, Orchidophilus aterrimus (Waterhouse), was the most damaging and most
difficult to control among the insect pests surveyed. The duration of development of the different
stages of orchid weevil were as follows: egg incubation was 7.20 ± 1.47 days, larval period was 58.70
± 11.24, and the pupal period was 10.83 ± 1.54 days. The total developmental period from egg to
adult was 70.15 ± 12.04 days. The pre-oviposition period of the adult female was 44.27 ± 12.18 days
and the mean number of eggs laid by a female per week was 3.95 ± 1.36 eggs. Radiosensitivity, in
general, decreased with the age of the orchid weevil; the adult was the least sensitive and the eggs the
most sensitive to radiation. However, radiosensitivity also varied within a developmental stage.
Pairing studies on orchid weevils showed that older adults ( ll-to-30-days-old) irradiated with 150
Gy and paired as I x U and U x I laid eggs, but surviving larvae died 6 days after egg hatch. The
melanization test for irradiated orchid weevil larvae produced inconsistent results. A shorter vaselife
was found on Dendrobium cutflowers irradiated with 100 to 450 Gy. Among the different varieties of
Heliconia , the variety Parrot was the most tolerant tolerant to radiation. Irradiation affected the
growth of the seedlings and ready-to-bloom Dendrobium plants. It also affected the formation of
spikes on the latter. The percentage of dropped/wilted flowers in flowering Dendrobium plants was
higher on irradiated plants as compared with the control.

1. INTRODUCTION

The potential of the Philippines as a major trader in the world's ornamental industry is indicated
by its exports of fresh blossoms, decorative cut foliage, and nonflowering or green polished plants.
From US $405, 319 in 1982, the value of ornamentals exported was US $727,354 in 1987, and more
than doubled to US $963,305 in 1990. However, this is a very insignificant amount compared to the
estimated world import market of US $1.3 billion.

In the past, quarantine treatment for ornamentals involved the use of chemical control such as
fumigation with methyl bromide or spraying with pesticides. However, with the adverse effects of
pesticides to human and environment, the use of gamma radiation as an alternative quarantine
treatment for ornamental is deemed necessary to realize the growth potential of the ornamental
industry and to produce quality ornamental as source of foreign exchange earnings for the country.
This study was conducted to establish an alternative quarantine treatment for ornamentals intended for
export.

2. METHODOLOGY

2.1. Survey and identification of pests

Surveys of orchid pests, particularly pests of Dendrobium, were conducted in three gardens in
Laguna Province about 60 km. south of PNRI and about 10 km. north of the University of the
Philippines at Los Banos (UPLB). The gardens include Varunee's garden and Nene's garden in
Calamba, Laguna, and Economic Garden of the Bureau of Plant Industry in Los Banos. The survey
was conducted at bimonthly interval from January to June 1992. The Dendrobium plants were
examined for the presence of pests and the degree of damage caused by the pests was observed in the
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field. Immature stages of the insect pests were also observed in the field. These stages of the insect
pests were brought to the laboratory and reared until they attained the adult stage for identification.
In the survey, the owners were interviewed on their crop protection practices in their respective
gardens and their observations solicited on serious pest problems encountered in their plants.

2.2. Survey on orchid weevil infestation

Among the pests surveyed, rearing and life history studies were conducted on the orchid weevil
since this pest was found the to be the most persistent and the most difficult to control. Both the larval
and pupal stages are spent inside the pseudobulb or stem of the plant. During the months of March
and April 1992, a survey on the degree of orchid weevil infestation was conducted in the three
gardens. Twenty plants were selected at random and labeled. Each plant was examined for the
presence of exit holes in the pseudobulb, feeding punctures in the leaves, or presence of orchid weevil
adults.

2.3. Rearing of orchid weevil, Orchidophilus sp.

Field-collected adults were reared in the laboratory at 25.06 ± 1.17 °C and 72.88 ± 5.78% RH
in glass jars covered with nylon-organdy cloth. Fresh Dendrobium leaves were provided two to three
times a week for them to feed on and for oviposition of eggs. Sexing of adult weevils followed the
procedure of Buchanan (1935) as cited by Mau [1].

Orchid leaves were exposed to about 50 orchid weevil adults (25 : 25 ) in nylon-organdy
covered jars for oviposition. Eggs dissected from infested leaves were transferred on wet blotting
papers to Petri dishes. Soon after hatching, the larvae were individually transferred on cut stems
provided with artificial tunnels made by puncturing the stem with a nail. The infested stems were
placed inside test tubes (2.5 cm. diam. x 20 cm.) with nylon-organdy covers and held in trays.
Emerged adults were transferred to clean vials provided with fresh Dendrobium leaves and wet cotton
rope.

Orchid plants in cages were infested with adult weevils to augment the stock culture in the
laboratory. This was done by enclosing a succulent pseudobulb with the weevils in a nylon-organdy
bag tied at the base with a string or rubber band. The adults were transferred to uninfested orchids
after three to four days.

2.4. Life cycle studies

Fresh leaves of Dendrobium were placed in an oviposition jar. Two to three days after
infestation, the leaves were soaked in water for five minutes to soften the epidermis at the sites of
oviposition. Entrance holes were made in the leaves with the use of forceps or nail to enable young
larvae to enter the leaves. After five to 10 days, the larvae were removed from the leaves by
dissection and transferred to small puncture tunnels made with a nail in cut stems. The infested stems
were placed inside test tubes (2.5 cm. diam. x 20 cm ht.) with nylon-organdy cloth and held in trays
for about a month. Afterwards, the stems were dissected and checked daily to determine the stage of
development of the insect. The larval period was calculated by subtracting the length of the incubation
period from the egg to pupal stage.

The pre-oviposition period, fecundity, and longevity were determined by two methods. In the
first method, each pair of adult weevils (1 male: 1 female) was contained in a glass vial and fed with
fresh Dendrobium leaves. Eggs were collected at weekly interval until death of the female, and the
number of dead adults was also determined. In the second method, field-collected adult weevils (8
males: 11 females with unknown date of emergence) were confined in a glass jar and provided with
Dendrobium leaves. Mortality was taken at weekly interval. The number of eggs laid per female per
week was calculated by the number of females alive at the end of the week.
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2.5. Irradiation of different stages of the orchid weevil

Studies on the effect of irradiation on different stages of the orchid weevil, including eggs (1 to
3 days old and 4 to 7 days old), larvae (2 to 4 days old and 30 days old), early pupae not showing
browning, late pupae, and adults (pre-ovipositing female x less than one-month-old male and
ovipositing female x more than one-month-old male), were undertaken with the Gamma Cell 220
Irradiator at PNRI. The different developmental stages were exposed to 150, 300, and 450 Gy
radiation doses. Unirradiated lots served as controls. For each developmental stage, mortality was
recorded daily. Larvae and pupae were reared to the adult stage. Adults were confined in glass vials
and provided with fresh Dendrobium leaves. Dissection of infested leaves was done at weekly interval
to collect any eggs laid by the adult female.

2.6. Pairing studies on irradiated and unirradiated adults

One- to 10-day-old adults and 11- to 30-day-old adults were irradiated with 150 Gy in the
Gamma Cell Irradiator. Adults were paired as follows: Untreated (U) x U , Irradiated (I) x U , U x I,
and I x I . The presence or absence of mating, the number of eggs laid, if any, and percentage egg
hatchability were recorded for each pairing combination.

2.7. Melanization studies

Newly-hatched larvae were placed in orchid leaves punctured with forceps to serve as entrance
holes. The larvae were irradiated with 5, 10, 20, and 50 Gy doses. When the larvae reached the last
instar, they were placed in a freezer (-20°C) for 24 hours to kill them. The larvae were removed from
the freezer, laid on white background at room temperature, and observed for melanization.

2.8. Vaselife determination of cutflowers following irradiation treatment

2.8.1. Dendrobium. Dendrobium cutflowers, var. Norashikin Blue Fairy, were packed in boxes and
irradiated with 100, 150, 300, and 450 Gy in the Multipurpose Gamma Irradiator. Unirradiated lots
served as controls. After irradiation, the cutflowers were individually placed in test tubes containing
distilled water and kept at 25°C and 70-80% RH. The number of dropped and wilted flowers was
recorded daily. The data were analyzed by a Completely Randomized Design (CRD) with five
replications.

2.8.2. Heliconia. Heliconia cutflowers, var. Parrot, Parakeet and Sase, were exposed to doses ranging
from 100 to 600 Gy in the Multipurpose Gamma Irradiator of the PNRI to determine the effect of
irradiation on their vaselife. Unirradiated cutflowers served as the control lot. Following irradiation,
the cutflowers were individually placed in test tubes containing distilled water, held in test tube racks,
and observed daily for browning of bracts and browning/falling of petals.

The variety of Heliconia was based on the description of Vergara [2]. The number of dropped
flower was counted and the degree of browning of flowers and bracts was recorded based upon the
following rating: 0 = fresh, 1 = 5 to 10%, 3 = 11 to 25%, 5 = 26 to 50%, and 7 = 51 to 100%
browning.

2.9. Irradiation of different growth stages of Dendrobium plants

Different growth stages of Dendrobium including seedlings, ready-to-bloom, and flowering
were exposed to 150, 300, and 450 Gy radiation doses to determine if irradiation affects the growth
and/or flowering of Dendrobium. The data collected include plant height, number of leaves, and
number of stems/shoots for seedlings; plant height, number of leaves, number of stems and formation
of spikes for ready-to-bloom; and number of dropped and wilted flowers for flowering Dendrobium
plants. Five plants were used for each dose and treatments were replicated three times. The data were
analyzed as a Randomized Complete Block Design (RCBD).
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3. RESULTS

3.1. Survey and identification of pests

Based on the survey, the commonly encountered orchid pests include snails, millepede, mites,
and insects such as the orchid weevil and thrips. Other pests such as scale insects, mealybugs,
grasshoppers, katydids, and some caterpillars of lepidopterous pests have been reported by the owners
or managers of the gardens surveyed. However, these pests were not considered of significant
importance since they are mostly general feeders.

Among the insect pests, the orchid weevil was present in the three gardens surveyed and was
most prevalent at the Economic Garden, especially in the dry months of March and April. Adults are
dark brown to almost dull black in color with distinct longitudinal, depressed lines or furrows
extending from the base to the apex of the elytra. They are characterized by the projection of the head
into a snout used by the newly-emerged adults to get out of the pseudobulb after emergence. Adult
weevils feed on leaves, flowers, pseudobulb, and exposed roots of Dendrobium. Damage is usually in
the form of holes or cavities made during adult feeding. Based on the description of Buchanan given
by Mau [1], the orchid weevil was identified as Orchidophilus aterrimus (Waterhouse). The
identification was confirmed by the International Institute of Entomology in London.

Crop protection measures which include weekly or bimonthly spraying of insecticides,
fungicides, and foliar fertilizers is the usual practice at the Varunee's and Nene's Garden. However, at
the Economic Garden pesticide spraying was not done regularly but only on a case to case basis,
although fertilizer was applied at monthly intervals.

3.2. Survey of weevil infestation

Results of the survey on orchid weevil infestation are shown in Table I. The data show higher
weevil infestation observed at the Economic Garden as compared to the other two gardens. The high
infestation may be due to erratic application of pesticide resulting in the rapid multiplication of the
pest, or the insecticide being used may not have been adequate to control the weevils.

3.3. Life cycle studies

3.3.1. Sexing and measurement of adult weevils

Sexing of field-collected orchid weevils showed a low female to male ratio (1 : 1.6 ) from a
total of 152 adults examined. The phenomenon cannot be explained, and our results are contrary to
those reported in Hawaii where a ratio of 1.2 : 1 was found [1]. Body measurements of the different
life stages of the weevil are shown in Table II.

3.3.2. Oviposition and incubation period

The eggs of the orchid weevil are laid singly in cavities caused by adult feeding. The egg is
oval and white when newly-laid, later becoming yellowish within a few days before hatching. Prior to
hatching the mandibles of the developing larva become visible as brown spots and later the head
capsule can also be observed about one day prior to hatching. The Incubation period varied from 4 to
13 days with a mean of 7.20 ± 1.47 days at ambient conditions as determined from a total of 25 eggs.

3.3.3. Larval development

The newly-hatched larva is yellowish with a light brown head. It feeds readily into leaf tissues
after hatching. Dissection of infested plant showed that larval development occurred within the
pseudobulbs. The larva produces a gallery that is oriented longitudinally and downwards from the site
of oviposition. The gallery is usually filled with solid larval excrement or frass up to where the grub is
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TABLE I. MEAN % INFESTATION OF ORCHID WEEVILS IN THREE GARDENS

Gardens

Economic Garden
Varunee's Garden
Nene's Garden

Percent

March iyyz

57.5
30.0
40.0

infestation

April IV•yz

85.0
47.5
52.5

TABLE II. MEAN BODY MEASUREMENTS OF THE DIFFERENT
DEVELOPMENTAL STAGES OF THE ORCHID WEEVIL

Stage

Egg
Mature larva
Pupa
Adult

Body width
(mm)

0.51±0.07
2.66±0.35
2.10±0.26
2.18±0.16
2.36±0.27

Body length
(mm)

0.81±0.07
8.75±1.25
5.51±0.68
4.47±0.31
4.85±0.52

No. of Individuals

34
16
20
30
30

found. Mature larvae were 6 to 10 mm long and 2 to 3 mm wide. The duration of the larval stage,
calculated by subtracting the length of the incubation period from the egg to pupa, ranged from 39 to
80 days with a mean of 58.70 ± 11.24 days (#=23).

3.3.4. Pupation

Pupation occurred within the gallery made by the larva. The newly-developed pupa was creamy
white in color. The eyes darken and become visible 2 to 3 days after pupation. Browning of the eyes
and rostrum and blackening of the wing pads were evident on the 6th to 9th day. Prior to adult
emergence, the color of the wing pads and rostrum deepened to black and dark brown, respectively.
Antennal segmentation and browning of femora-tibial joints, pretarsus and part of the abdomen were
also indicative that the pupa is about to emerge. The pupa measured 5.51 ± 0.68 mm long and 2.10 ±
0.26 mm wide. Pupal period ranged from 9 to 15 days with a mean of 10.83 ± 1.54 days.

3.3.5. Adult emergence

The newly-formed adult was light to dark brown in color and became totally black in 2 to 3
days. The adult stayed inside the pupal cell for sometime and started feeding only 6 to 10 days. After
emergence, sex ratio was determined to be 1: 1.14 (male: female) (N = 22). Total developmental
period from egg to adult ranged from 54 to 103 days with a mean of 70.15 ± 12.04 days.

3.3.6. Pre-oviposition period, fecundity and longevity

The pre-oviposition period of the female adult weevil ranged from 29 to 66 days with a mean of
44.27 ±12.18 days. The mean number of eggs laid by a female per week ranged from 2.0 to 5.33 with
a mean of 3.95 ± 1.36 eggs. Maximun adult longevity was observed at 310 days (ca. 10 months). The
number of eggs collected weekly from field-collected adults were also taken. The mean number of
eggs laid per female per week based on the number of females alive at the start of the week ranged
from 0.2 to 4.0 with a mean of 1.69. The adults inside the oviposition jar lived for approximately 20
weeks. It was also observed that the females laid very few eggs during the first month of confinement
in the oviposition jar.
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3.4. Irradiation of different developmental stages of orchid weevil

Results of the irradiation studies of the different ages of orchid weevil eggs were summarized
in Table HI. Data shows that younger eggs (1- to 3-day-old) were more sensitive than older ones (4- to
7-day old). Generally, insect eggs have been found to be most sensitive to radiation [3] and this could
be due to a high degree of mitotic activity and lack of differentiation which are correlated with
sensitivity to radiation [4]. Irradiation of young eggs resulted to 100% mortality while for older eggs
mortality increased with an increase in the dose applied. Significant differences in egg mortality was
observed among the doses used. Our results indicate that orchid weevil eggs are more radiosensitive
than eggs of other species of beetles like Fuller rose beetle [5] and other species of Coleoptera [6] [7]
[8]. The larvae that hatched from irradiated eggs lived for only five to 10 days.

When 2- to 4-day old larvae were irradiated, larval longevity was significantly shorter
compared with the control (Table IV). Treated larvae fed very little to none at all especially those
receiving higher doses. In effect, treated larvae were smaller and weaker compared with the control.
In the irradiation of 30-day-old larvae, all larvae treated with 150 and 300 Gy survived five days after
irradiation while only 8% of the larvae treated with 450 Gy survived. However, no significant
difference was observed among the doses used (Table V). About 7% of the larvae treated with 150
Gy pupated but no adults emerged.

The data presented in Table VI show pupal mortality of early pupae (pupae not showing
browning) treated with 450 Gy. Also, none of the surviving pupae emerged into adult. In contrast,

TABLE III. PERCENT MORTALITY OF YOUNG AND OLD ORCHID
WEEVIL EGGS EXPOSED TO DIFFERENT DOSES OF RADIATION

Age of eggs Dose Corrected egg mortality *
(Gyj

l - 3 a 450 100.00 b
300 100.00 b
150 100.00 b
0 0.00 a

4 - 7 b 450 74.89 d
300 28.87 c
150 8.78 b
0 0.00 a

* Data are the means of 5 replicates. Means followed by the same letter in each
column are not significantly different (P = 0.05, DMRT).

TABLE IV. PERCENT MORTALITY OF 2-4-DAY-OLD ORCHID WEEVIL LARVAE
EXPOSED TO DIFFERENT DOSES OF RADIATION AND LONGEVITY OF SURVIVING
LARVAE

Dose
(Gy)

450
300
150
0

Longevity *
(days)

11.82 c
11.83 c
17.33 b
99.90a

Pupation

0.00
0.00
0.00
85.00

Adult
Emergence

0.00
0.00
0.00

81.00

* Data are the means of 3 replicates. Means followed by the same letter in each column are not
significantly different (P = 0.05, DMRT).
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irradiation of late pupa resulted in zero mortality and 100% adult emergence with all doses used
(Table VII). On the other hand, the longevity of emerged adults decreased with an increase in dose.
Significant differences were observed among the doses used.

Table VIII shows that irradiated pre-ovipositing females paired with less than one-month old
males survived treatment five days after irradiation. None of the adult females laid eggs throughout
the entire life span. The longevity of the adults was also affected by exposure to radiation. Similarly,
all ovipositing females paired with more than one-month old males survived irradiation treatment five
days after irradiation (Table IX). However, only adult females treated with 150 Gy laid eggs but none
of the eggs hatched. Irradiated adults had a much shorter life-span compared with the controls.

In general, the radiosensitivity of the orchid weevil decreased with the age of the insect based
on the mortality obtained for each stage five days after irradiation with dose ranging from 150 to 450
Gy. The adult was the least sensitive and the eggs the most sensitive to irradiation. However, within a
developmental stage the sensitivity of the insect also varied with younger age being more sensitive
than older ones.

TABLE V. PERCENT MORTALITY, PUPATION, AND ADULT EMERGENCE OF 30-DAY-
OLD ORCHID WEEVIL LARVAE EXPOSED TO DIFFERENT DOSES OF RADIATION

Dose
(Gy)

450
300
150

0

Larval mortality
at 5 DAI (%)1

8.00 a
0.00 a
0.00 a
0.00 a

Pupation

(%)

0.00 d
0.00 c
6.60 b

86.67 a

Adult Emergence

(%)

0.00 b
0.00 b
0.00 b

83.33 a

Longevity
(days)

19.25 d *
26.25 c *
42.75 b **
83.38 a **

* Data are the means of 6 replicates. Means followed by the same letter in each column are not
significantly different (P = 0.05, DMRT).

* Longevity of surviving larvae.
** Longevity of surviving larvae and pupae.

TABLE VI. PERCENT MORTALITY OF, AND ADULT EMERGENCE, FROM EARLY PUPAE
OF THE ORCHID WEEVIL EXPOSED TO DIFFERENT DOSES OF GAMMA RADIATION AND
LONGEVITY OF SURVIVING PUPAE AND ADULTS

Dose
(Gy)

450
300
150

0

Pupal mortality
at 5DAI

(%)
28.57 a
0.00 b
0.00 b
0.00 b

Adult
emergence

(%)
0.00 d

38.09 c
76.19 b

100.00 a

Longevity
(days)

9.56*
12.62 **
21.50**
54.69 **

Data are the means of 7 replicates. Means followed by the same letter in each
column are not significantly different (P = 0.05, DMRT).

* Longevity of surviving pupae.
** Longevity of surviving pupae and emerged adults.
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TABLE VII.PERCENT MORTALITY OF, AND EMERGENCE FROM, LATE PUPA OF THE
ORCHID WEEVIL EXPOSED TO DIFFERENT DOSES OF RADIATION AND LONGEVITY OF
EMERGED ADULTS

Dose
(Gy)

450
300
150
0

Jfupai mortaiit
at 5DAI

(%)
0.00
0.00
0.00
0.00

y Adult
emergence

(%)
100
100
100
100

Longevity ot
emerged adult *

(days)
13.75 d
21.00 c
29.00 b
88.50 a

* Data are the means of 5 replicates. Means followed by the same letter in
each column are not significantly different (P = 0.05, DMRT).

TABLE VIII. ADULT MORTALITY AND LONGEVITY OF PRE-OVIPOSITING FEMALES
AND LESS THAN 1-MONTH OLD MALES EXPOSED TO DIFFERENT DOSES OF GAMMA
RADIATION

Adult mortality at 5 DAI
Dose Adult Mean no.
(Gy) Female (%) Male(%) Longevity of eggs laid

-450 r̂ OO 22.16 d 18.67 d 8
300 0.00 25.16 c 20.83 c 0
150 0.00 28.00 b 20.00 b 0

_ 0 0m 64.00 a 49.40 a L00*

*Data are the means of 5 replicates. Means followed by the same letter in each column
are not significantly different (P = 0.05, DMRT).

TABLE IX. ADULT MORTALITY, LONGEVITY, AND FECUNDITY OF MATURE ADULTS
(MORE THAN 1-MONTH-OLD) EXPOSED TO DIFFERENT DOSES OF GAMMA RADIATION

Dose
(Gy)

Adult mortality
at 5DAI

Female (%) Male (%
Adult

) Longevity *
Mean no.

Eggs laid

Egg
hatchability

(%)

450
300
150
0

0.00 a
0.00 a
0.00 a
0.00 a

14.77 a
15.53 a
23.49 b
60.48 c

12.77 d
14.80 c
20.56 b
57.45 a

0.00
0.00
0.83
5.00

-
-
0.00

93.00

*Data are the means of 5 replicates. Means followed by the same letter in each column are
not significantly different (P = 0.05, DMRT).

3.5. Pairing studies on irradiated and unirradiated adults

Results of the different mating combinations involving irradiated and unirradiated adults (less
than 10-day-old and 11- to 30-day old adults) in general showed shorter longevity of irradiated ones
compared to untreated ones.
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TABLE Xa. LONGEVITY, OVIPOSITION, AND EGG HATCHABILITY OF THE DIFFERENT
MATING COMBINATIONS INVOLVING IRRADIATED (I) AND UNTREATED (U) LESS
THAN 10-DAY-OLD ORCHID WEEVILS IRRADIATED WITH 150 GY

Adult Pair

U XU
U XI
I XU
I XI

No. of pairs

3
3
3
3

Mean

Male

55
63.3
19
22.7

Longevity (days)

Female

41
20
49.7
19

No. of
Laid

4
0
0
0

Eggs Egg
(%)

100
-
-
-

Hatch

TABLE Xb. LONGEVITY, OVIPOSITION AND EGG HATCHABILITY OF THE DIFFERENT
MATING COMBINATIONS INVOLVING IRRADIATED (I) AND UNTREATED (U) 11- TO 30-
DAY-OLD ORCHID WEEVILS IRRADIATED WITH 150 GY

Adult Pair

U XU
U XI
I X U
I X I

No. of pairs

2
2
2
2

Longevity
(days)
Male

100
62
27
16

Longevity
(days)
Female

83
43
140
13.25

No. of Eggs
Laid

4
1
1
0

Egg
(%)

100
100
100
-

Hatch

Tables Xa and Xb show that only mating combinations involving both untreated male and
female orchid weevil were able to lay eggs. Mating was observed on all mating combinations.
However, only mating combinations involving less than 10-day old untreated males and females were
able to lay eggs. In contrast with 11- to 30-day old adults, eggs were also collected on pairs I x U and
U x I . The eggs were able to hatch into larvae. However, death of larvae followed after 5 to 6 days.

3.6. Metallization studies

Based on visual observations, last instar orchid weevil larvae irradiated as first instars with 5,
10, 20, and 50 Gy and unirradiated controls did not show any significant differences in the degree of
melanization. From a total of 11 trials, none of the larvae turned completely brown or dark brown.
Melanization test for irradiated orchid weevil larvae produced inconsistent results. Incomplete
melanization or browning as shown by brown or dark brown patches in the larvae was observed on
both treated and control even after 24 hours. The results obtained were not comparable to the ones
obtained with the Caribbean fruit fly [9].

3.7. Vaselife determination of cutflowers following irradiation treatment

3.7.1. Dendrobium

Studies on the tolerance of Dendrobium cutflowers (var. Norashiking Blue Fairy) to varying
doses of radiation showed a shorter vaselife on cutflowers irradiated with doses ranging from 100 to
450 Gy. This was shown by a significantly higher percentage of wilted and dropped flowers on
irradiated compared with untreated flowers at two days after irradiation (DAI) onwards. More than
50% dropped and wilted flowers occurred at 6, 10 and 14 DAI. There were no significant difference
observed between 100 and 150 Gy at 4 DAI onwards although still significantly different from the
control.
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3.7.2. Heliconia

Based on the vaselife studies using different varieties of Heliconia viz. Parrot, Parakeet, and
Sase the Parrot variety had the longest vaselife of 8 to 9 days. Parakeet and Sase easily showed
symptoms of browning of tips and dropping of flowers. Most of the flowers dropped on the third
day. Among the varieties used, the Parrot variety was also the most tolerant to radiation. It could
tolerate even a dose as high as 600 Gy.

3.8. Irradiation of the different growth stages of Dendrobium

Increment in plant height and leaves of irradiated seedlings were significantly lower compared
with the control. The effect of irradiation on seedlings was more evident on the occurrence of change
in leaf color from green to somewhat rusty red.

In contrast, on ready-to-bloom Dendrobium plants, irradiation has no significant effect on plant
height but on the number of leaves and shoots. Significantly fewer shoots were formed, especially at
300 and 450 Gy, than in those treated with lower doses. In addition, only the unirradiated plants
produced flowers or spikes (53%) during the seven-month observation period. The formation of
spikes in ready-to-bloom Dendrobium plants was either delayed or inhibited. Apparently, irradiated
plants have a greater percentage of dropped and wilted flowers compared with unirradiated ones.

4. CONCLUSIONS AND RECOMMENDATIONS

Based on the data obtained, 300 Gy could be used as the disinfestation dose for orchid weevil.
Studies on the effects of irradiation on the vaselife of other cutflowers, e.g., Heliconia, Oncidium,
Anthurium, etc., and other insects and mites of quarantine importance should be conducted. In
addition, studies on irradiation effects on other foliage plants for export particularly to Japan, e.g.,
Dracaenia, leathery ferns, etc., should also be included.

Melanization could not be used as an indicator of irradiated orchid weevil since incomplete
melanization or browning was observed in both irradiated and unirradiated larvae.

Studies to determine the lowest sterilizing dose in orchid weevil and on the reproductive system
of adult male and female weevil following exposure to gamma radiation should be pursued.

5. PROBLEMS ENCOUNTERED

1. The additional tests on the vaselife of irradiated Dendrobium cutflowers in controlled
temperature from harvest to irradiation have not been pursued due to the unavailability of the
cutflowers. The garden where we obtain cutflowers became heavily infested with the weevil. As a
result, they stopped growing Dendrobium to eliminate the source of infestation.

2. The long life cycle of the orchid weevil would not allow us to complete some of our biological
and experimental tests.

3. In the dissection of the adult weevil for reproductive system study, difficulty was encountered
in the separation of the reproductive organs. Therefore, techniques are being looked into to eliminate
this problem.
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