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plants per hectare. No fertilizer or
pesticide applications were made in
the course of the experiment.

The field used in this study was
previously planted to peanuts. The
field was plowed in late December,
1981 and planted in February, 1982.
The plants were watered using a
sprinkler system and grew to maturi-
ty.
For yield data, the middle two rows
were harvested. The peanut pods were
removed by hand, air-dried, and the
seeds removed by hand cracking the
pods. For biomass assay, the plant
roots were rinsed with tap water, the
plants were air-dried and weighed.
The root system was cut and weighed
separately. The weight of leaves and
stems was calculated.

The fresh peanut seed yield ranged
from 2,18 © 3.63 tons/ha (Table 3).
Yield difference was statistically
significant at the 1% probability
level. Highest yield obtained was at
the 20 centimeter spacing between
hills in rows which were 1 meter
apart. This spacing is equivalent to a
population density of 50,000 peanut
plants per hectare.

The chemical content of the peanut
plant biomass is shown in Table 4.
These values were used to calculate
total nutrient content of the peanut
biomass (Table 5, 6, and 7). The ton-
nage of leaves and stems adjusted to
70° C ranged from 14.07 to 19.15 tons
per hectare. Although the trend was
similar to the seed weights where the
50,000 plants per hectare had the
highest yield, statistical analysis of the
data showed it to be not significant.
This trend was likewise observed in
the root yields and the chemical
analysis.

It is of interest to note that the
peanut biomass contained 260-418

kgm N, 48-53 P,0, and 154-215 kgm
K,O per hectare. If these nutrients
could be utilized for successive crops,
the use and dependence on commer-
cial inorganic fertilizers will be
minimized.

2. Effects of Commercial Nitrogen
Fertilizer Application on Yield of
Corn Grown on a Field Previously
Planted to Peanuts.

The preceding peanut population
density study has shown that peanut
biomass does indeed turn over signifi-
cant amounts of plant nutrients (N,
P, and K) to the soil. This study was
conducted to determine the effects of
adding varying levels of inorganic
nitrogen fertilizer on yield of corn
grown on a field previously planted to
peanuts.

The plant biomass in the popula-
tion density study was spread evenly
on the 20 x 20 meter field and rotatill-
ed into the soil. A randomized com-
plete block experiment with 5
treatments and 4 replications was set-
up. The individual treatment plots
were 4 x 4 meters. The rows were 4
meters long and were 1 meter apart.
A 1 meter pathway separated the
blocks.

Native white field corn seeds were
planted 20 cm apart within the row.
The comn plants were thinned to 1 per
hill within 2 weeks after germination.

To insure non-interference of
phosphorus and potassium, a blanket
application of 100 kgm P,O5 and 100
kgm K,0/ha was made using treble
superphosphate and sulfate of potash.
Nitrogen (from ammonium sulfate)
rates were 0, 25, 50, 100, and 200
kgm N/ha. One nitrogen application
with P and K was done, banded in
furrows, and hilled up prior to plan-
ting.

The experimental field was seeded
in July 8 and harvested on Oct. 22.
Normal preventive pesticide spraying
was observed. .

The corn ears were husked in the
field and allowed to air-dry in the
shade. The kernels were removed by
hand and allowed to air-dry for a
week in a drying cabinet. The seeds
were weighed and the data gathered is
presented in Table 8.

Although the control plots had
generally lower seed yields than the
“‘treated’’ plots, the differences were
not statistically significant. This non-
response to added N on soils previous-
ly planted to a legume, in this case
peanuts, strongly supports the con-
tention that legume effects are
beneficial on the succeeding crop.

Assessing Alternate Sources
for Fertilizer Nitrogen

The peanut intercrop treatment
wherein peanut plants were grown
side by side with the main crop has
consistently shown depressed yield in
the main crop. This treatment was
dropped in favor of sewage sludge
from the Agana treatment facility. At
this point, sludge is considered as a
source of nitrogen fertilizer with no
regards to its heavy metal content or
the uptake of such metals by the
plant.

The same fertilizer applications
were made adjusting for the PK con-
tent of the source to allow a blanket
treatment of 300 kgm P,O5 and K,;0
per hectare. The sludge, chicken
manure, and Lexcaena leaves were
allowed 4 to 6 weeks to decompose in
place (within the farrow) prior to
transplanting of bellpepper seedlings.
Okra was once again planted between
bellpepper plants to allow for a

Table 2. Potency of a spray mixture* allowed to stand at room temperature as affected by time.
Days after
Mixing malathion in ppm

O = O

667.4
263.2
133.5
123.0

* 30 ml (commercial grade malathion)/3 gallons water.
























c.  Marketable fruit yield:

Marketable fruit yield was based
on the fruit which was firm and
crisp while the seeds were still
quite immature, and free of
pest damage. Burpless and
Market King, with an average of
32.90 MT/ha., significantly
outyielded the rest of the six
varieties. Thete was no signifi-
cant differences in marketable
fruit yield among Poinsett 76,
Slice Master, and Dasher. The
weights ranged from 25.45 to
27.76 MT/ha. Marketmore 70
with 10.32 MT/ha was the
lowest. There was no significant
difference in marketable fruit
production among Dasher,
Poinsett 76, and Slice Master.

d.  Unmarketable fruit yield:

The unmarketable fruit was at-
tributed to insect and disease
damage. Unmarketable fruit
yield ranged from 0.34 MT/ha
for Poinsett 76 to 0.42 MT/ha
for Dasher. There was no
significant difference in un-
marketable fruit yield among
Commander, Market King,
Burpless, Sweet Slice, Dasher,
Marketmore 70 and Slice
Master.

3. Conclusions:

Based on appearance, size and pro-
duction, Market King and Burpless
were the most promising varieties
from the results of the experiment
conducted during the dry season of
1982.

II

Varietal Performance Studies .
on Bush Beans

1. Material and Methods:

This bush bean experiment was
conducted during the dry season of
1982. The objective was to evaluate
the climatic factors on varietal perfor-
mance. Ten varieties of bush beans
wete included in this experiment.
They were: Contender, Gator Green,
Green Petfection Bountiful, Trium-
ph, Blue Lake, Del Rey, Top Crop,
Green Pak and Green Genes.

Seeds of bush beans were sown
directly in the field. A randomized
complete block design with three
replications was used. Each ex-
perimental plot consisted of one
single row of 3.66 meters. A spacing
of 1.22 meters between rows and 0.15
metets within rows was adopted. A
10-20-20 fertilizer was broadcast at
the rate of 435 kg/ha., and incor-
porated into the soil before sowing
the seed. Side-dressing with the same
fertilizer at the same rate was done
right after the first harvest.

A preventive pest control program
was followed twice weekly to reduce
the possible insect, mite, and disease
damage. Lannate 1.8 L, Cygon E.C.
Diazinon Ag 500, Malathion E.C.,
Dithane M-45 and Tribasic Coppers
were used. A rotary tiller and garden
hoe were used for weed control.
Sprinklers were used for irrigation.

2. Results and discussion:

The cost of materials and labor for
growing bush beans lower than the
pole beans, because bush beans do
not require any means of support with
staking or trellising. Bush beans were
harvested when the pods reached full
size and while the seeds were still
small. They were picked by hand at
the time of harvest.

When beans are harvested late,
they become fiberous and stringy.

a. Pod weight:

The average pod weight of each of
the ten varieties ranged from 2.31 to
3.26 gm (Table II). The pod weight of
Top Crop with 3.26 gm was
significantly heavier than the rest of
the nine varieties. There was no
significant difference in fruit weight
among Contender, Gator Green,
Bountiful, Triumph, Del Rey, Green
Park and Green Genes. All of the
varieties had an average of 2.40 gm.

b. Number of peds per plant:

Bountiful, with 83.52 pods per
plant produced the highest number
of pod and Contender was the next
highest with 63.75 pods. Triumph
and Blue Lake produced the lowest
number of pod per plant. There was
no significant difference in pod
number among Gator Green, Green
Perfection, and Green Pak (Table II).

c. Matketable pod yield:

Bountiful with a marketable pod
production of 10.12 MT/ha
significantly outyielded the rest of the

nine varieties, Contender and Top
Crop, with an average of 7.73 MT/ha
were the next highest. Triumph and
Blue Lake, which showed approx-
imately 2.82 MT/ha., were the lowest
pod producers. Green Pak, Del Rey,
Green Genes, Gator Green, and
Green Perfection produced 2.85 to
6.35 MT/ha.

d. Unmarketable pod yield:

The unmarketable pods were at-
tributed to insect and disease
damage, especially from the pod
borer. Bountiful, Contender and Top
Crop, with an average of 0.19
MT/ha., produced the highest
number of unmarketable pod. There
was no significant difference in un-
marketable pod yield among Del Rey,
Top Crop, Greek Pak, Blue Lake,
and Triumph which ranged from 0.06
t0 0.10 MT/ha.

3. Conclusions:

Based on appearance, size and pro-
duction, Bountiful, Top Crop and
Contender were the most promising
varieties from the results of the ex-
periment conducted during the dry
season of 1982.

III

Studies on the Potential of
Winged Beans As A Crop
for Guam

The winged bean (Psophocarpus
tetragonolobus) has received con-
siderable attention in the recent past.
It’s value as a multi-purpose crop and
a source of protein has been recogniz-
ed. The winged bean is a tropical crop
commonly grown in backyards on
Guam. They produce pods only dur-
ing the short day-length months of
December-January. Winged bean,
therefore is commonly considered a
seasonal crop. The following experi-
ment was conducted during the long
day-length period during the summer
to determine if some varieties are in-
sensitive to the photoperiod.
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Table V

Effect of Long Day-Length on Yield
Components of Winged Bean

Planting Date: May 25, 1982 Harvesting Date: December, 1982

Number of Dry Yield of Dry Pods Yield of Dry Feeds

Variety Pod/Plant (kg/ha) (kg/ha)
MITA 1018-Mariposa 2.93 345.8 155.6
MITA 969-Mixed 12.63 1,030.3 449.2
MITA 960-Lunita 7.89 733.4 310.9
MITA 943-Chimbu 8.04 1,213.6 555.8
MITA 951-Ribbon 1.73 206.3 81.1
MITA 953-Siempre 6.33 728.9 326.6
MITA 964-Tinge 12.63 1,060.8 456.1
MITA 958-Dual 14.25 1,609.9 542.5
MITA 961-Toano 9.85 896.0 360.2
MITA 942-Bogor 5.00 619.6 271.4
C 1 0 0 0
C 3 0 0 0
C 5 0 0 0
Guam Long 01 0 0 0
Guam Short 02 0 0 0
Guam Medium 03 0 0 0
Guam Long 04 0 0 0
Guam Short 05 0 0 0
UP Accession 42 2.57 31.0 147.1
UP Accession 44 2.90 304.2 173.4
UP Accession 45 0 0 0
UP Accession 46 3.04 397.8 171.1
UP Accession 47 2.11 275.9 132.2
Hawaii 4.19 582.9 280.0
LSD

0.05 0.70 71.1 29.2
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Table 1

Effect of B - 9 on Chrysanthemum plants

-

Height of Plants in cm

Difference in
growth in cm

Control 2500 ppm 5000 ppm 2500 ppm 5000 ppm
Wild Honey 43.5 43.5 40.5 0 3.00
(Golden yellow)
Royal Trophy 34.4 32.0 30.4 2.40 4.40
(Dark pink)
Dramatic 34.75 31.75 30.0 3.00 4.74
(Yellow)
Loyalty 35.0 30.5 26.0 4.50 9.00
(Dask pink)
Intrepid Gold 31.6 24.8 21.6 6.80 10.00
(Dark yellow)
Intrepid White 25.75 24.0 22.25 1.75 3.50
(White)
mean 34.08 30.89 28.04
Table 2
Height of Kalanchoe Plants In Response to treatment
B-9 B-9
Control 2500 p.p.m. 5000 p.p.m.
Sonata 22.1 15.7 14.0
Sensation 17.1 15.8 14.3
Serenade 26.5 24.9 23.8
Firefly 30.6 26.3 22.8
Nugget 31.9 26.2 25.0
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B. Misc. Germplasm

Com 9E74 EWR 10 4.6+ 1.8 4.5 47 = 24 56
MPSWC B4 19 1.6 + 0.9 5.4 26 = 11 18
C. Germplasm from Cornell
Breeding Number Leaf rating Number of Length (cm) Percent of
Line of Plants (Guthrie’s Cavities/ of Stalk Stalk
Scale) Stalk Tunnelled Tunnelled
X+s

ECBF1 16 25+ 14 3.1 13 + 13 11
ECB F2 9 3.7+24 5.2 40 + 21 47
ECBF3 19 4.0+ 1.7 6.4 NC NC
ECB F4 17 3.5+ 23 6.9 53 + 19 44
ECBF5 19 39+ 2.1 4.2 NC NC
ECB F6 16 3.9+ 1.7 4.1 24 £ 19 21
ECBF7 17 4.5 + 2.0 6.4 NC NC
ECBF8 18 3.2+ 1.5 3.2 17 = 11 17
ECBF9 14 3.2+ 1.1 7.4 47 = 21 39
ECBF10 10 28+ 1.6 5.4 42 + 20 37
ECBF11 16 3.2+ 1.6 6.4 49 = 22 37
ECBF12 15 4.3 + 1.7 8.1 57 £ 15 54
ECBF13 15 39+ 14 6.0 40 + 14 35
ECB F14 16 4.8 + 1.3 4.8 27 £ 12 23
ECBF15 17 4.5 + 1.0 6.5 46 + 16 43
ECBF16 18 34+ 1.0 2.4 12 £ 11 NC
ECBF17 18 4.1 1.5 9.9 75 = 16 52
ECBF18 19 3.5+ 1.3 5.7 37 £ 13 30
ECBF19 20 5.9 % 1.3 8.6 69 + 20 53
ECB F20 18 2.7+ 1.3 6.4 56 + 21 53
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(Table 5 Continue)

Breeding Number Leaf rating Number of Length (cm) Percent of
Line of Plants (Guthrie’s Cavities/ of Stalk Stalk
Scale) Stalk Tunnelled Tunnelled
X£s

C103 9 5.7 % 1.2 7.0 52 = 19 47
C103D 18 3.4 2.1 1.9 NC NC
C123 13 6.3+ 1.4 6.5 39 + 21 38
CI31A 15 4.3 + 1.0 5.1 24 + 14 26
Cl44 10 3.3 = 1.1 5.7 19 = 12 20
C164 8 24 +0.5 4.0 20 £ 12 28
C166 13 4.1+ 1.2 3.2 9+ 4 12
CI21E 19 6.7 = 2.1 5.8 22 + 10 33
CH593-9 10 2.7 +£2.0 7.0 34 + 11 39
CO106 3 2.3 +09 3.0 15+ 8 29
FR4A 16 7.4 + 1.7 6.4 34 + 14 35
GT112 10 42+ 14 6.3 47 + 20 56
H21 9 4.6+ 1.3 6.4 29 £ 13 40
H49 11 48+ 24 7.2 42 + 12 52
H55 15 6.2 + 1.6 3.6 41 + 16 46
H60 16 3.5+ 1.6 2.6 12 =+ 10 11
H84 11 , 4.1+ 1.2 2.4 11+ 8 10
Ho91 8 4.3 £ 1.3 7.6 38 + 14 41
H93 ; 15 49+ 1.4 7.5 42 + 21 40
H95 8 3.2+ 1.6 2.4 NC NC
H96 16 4.3+ 1.7 6.4 43+ 9 49

H99 17 2.8 £ 1.5 5.1 22 + 12 29






(Table 5 Continue)

Breeding Number Leaf rating Number of Length (cm) Percent of
Line of Plants (Guthries Cavities/ of Stalk Stalk
Scale) Stalk Tunnelled Tunnelled
X*S

OH551 16 2.0+ 0.5 1.2 NC NC
PA762 9 39+ 1.7 3.5 19 = 15 19
PA884P 15 4.0+ 14 4.6 34 + 10 ‘ 31
R177 12 6.6 + 1.0 5.7 25+ 9 28
SC213 17 5.2+ 1.3 4.4 13+ 7 15
SC213R 15 7.0 = 1.2 4.1 21 + 8 21
SD5 8 5.3 = 1.0 7.3 46 + 17 57
SD15 18 4.7 +19 5.9 45 + 22 40
T8 16 6.1 + 0.8 6.8 28 + 18 26
T101 3 6.3+ 1.2 6.0 34 + 14 46
T111 8 2.5 £ 0.7 2.2 8+ 6 10
T115 9 3.0+ 15 6.8 26+ 8 27
T220 13 7.4+ 14 6.6 27+ 9 46
T222 18 5.9 2.2 2.4 10 £ 10 11
T224 16 6.9 1.7 8.7 40 + 16 60
T226 14 3.9+ 2.2 6.5 40 + 23 54
T232 9 5.8+ 1.9 3.2 16 = 10 12
TX61M 17 6.2 +0.9 4.2 20+ 8 23
TX325 2 6.5 + 1.5 5.0 34 + 23 38

TX441 15 65+ 14 8.3 30 + 14 29

+






Table 6. Parasitism of Sweet Potato Hornworm Eggs by T. chilonis.

a. Trial 1. June - August 1982

Sweet Potato Monoculture

Mean Number Mean No. Percent Percent

Date Eggs/ 100 Leaves Parasitized Parasitism Parasitism

Eggs/100 Leaves Field Held in Lab
6/17/82 1.5 0.3 20 52
6/25/82 0.0 0.0 23 87
7/ 1/82 0.4 0.2 48 100
7/ 9/82 0.7 0.3 40 95
7/16/82 1.5 0.6 38 85
7122782 1.1 0.3 30 - 100
7/28/82 2.2 0.5 22 88
8/ 5/82 3.3 1.7 50
8/12/82 1.7 0.6 35 80
8/19/82 4.6 1.8 40
8/26/82 0.8 0.4 50
9/ 2/82 2.5 0.7 29 85
9/ 9/82 1.7 0.7 40
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Table 6 Continue

Sweet Potato-Maize Intercrop, 7 Row

Mean Number Mean Number Percent Percent

Date Eggs/ 100 Leaves Parasitized Parasitism Parasitism

Eggs/ 100 Leaves Field Held in Lab
6/17/82 0.4 0.0 0 50
6/25/82 3.7 0.2 5 55
7/ 1/82 2.2 1.9 86 100
7/ 9182 3.6 0.7 20 80
7/16/82 0.0 0.0 30 100
7/22/82 2.3 1.1 49 100
7/28/82 2.3 0.3 11 87
8/ 5/82 4.2 2.5 60
8/12/82 3.4 1.1 33 75
8/19/82 2.1 1.3 64
8/26/82 0.8 0.8 100
9/ 2/82 0.8 0.3 35 94
9/ 9/82 0.8 0.2 28
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and 2) by varying the number of eggs
laid in each parasitized host. Such a
mechanism, in combination with a
good searching ability, could allow A.
indicus to maintain N. vastator
populations at the very low levels
observed in our field samples (see
below).

The above findings document the
value of A. indicus as a biological con-
trol agent of the spherical mealybug.
Moreover, they provide information
useful for the efficient culture of this
parasitoid. For example, because the
3rd nymphal and adult female
mealybugs vyielded the highest
number of parasitoid females in the
least time, either of these host stages
would be highly suitable for mass-
rearing A. indicus. However,
although more preferred, the adult
stage of N. vastator was relatively less
efficient for producing parasitoids
than was the 3rd nymphal stage
(Table 3, column C). Thus maximum
rearing efficiency of A. indicus could
be attained by exposing hosts in the
3rd nymphal stage. Also, because
newly-emerged adult female
mealybugs are probably more suitable
than older adult hosts, exposing 3rd
nymphs should extend the period
during which N. wvastator adult

females could be parasitized, thereby
reducing problems of synchroniza-
tion.

II. Distribution and relative
abundance

Extensive and intensive samples of
the spherical mealybug were con-
tinued in 1982 to determine the
seasonal distribution and relative
abundance of the pest and its natural
enemies.

A. Extensive samples:
Methods and Materials

Surveys were made along roadsides
at 56 sites in Guam at 2-mile intervals
at 30 and 26 sites in Saipan and Ti-
nian, respectively. At each site, all the
vegetatim on 10 adjacent trees
(height = 3-4 m.) of the woody
legume, Leucaena /leucocephala
(Lam.), was examined for adult
female mealybugs which were col-
lected and counted. At sites where
mealybugs were abundant, estimates
of adult female densities were made
by randomly sampling representative
clusters. Each mealybug was inspected
in the laboratory and categorized as
“alive’”’, ‘‘dead’’, ‘‘mummified-
unemerged’’, or ‘‘mummified-

emerged’’. Densities were calculated
only from mealybugs that were either
alive or mummified-unemerged.

Ovisacs of field-collected mealybug
femnales were also examined, and the
kind and number of predators found
were recorded. Predator pupae and
parasitized mealybug mummies were
held for emergence, identified
whenever possible, and then preserv-
ed in 70% alcohol.

Each sample was made 4 times in
Guam: once during the wet season
(August-September); once during the
dry season (March-April); and once
during each transitional period (June
and December). Extensive samples of
Saipan were made twice--once during
each wet and dry season. Tinian was
sampled in September only.

Because the mealybug’s distribu-
tion was highly skewed, the data were
ranked-ordered and expressed as the
50th, 75th, % th, and 100th percen-
tile values. The densities between
islands and among sample dates were
compared using either the Kruskal-
Wallis test or the Mann-Whitney U-
test. The percentage parasitism data
between sample dates were arcsine
transformed and then analyzed using
Welch’s modified t-test (hereafter,
mod. t-test) for multiple com-
patisons.

Table 1. Relationship between Nipaecoccus vastator stage and oviposition by its parasitoid, Anagyrus indicus, in no-choice tests. Ex-
posure period = 24 hours. Temperature = 27+ 2°C., L:D = 14:10. 1.2

(A) (B) (€
Mealybug Number of hosts Number of eggs/ Total number
stage parasitized/ replicate parasitized host of eggs/replicate
(x = s.d.,N) (x = s.e.,N) (x = s.d.,N)
1st nymphal 1.0 + 1.22 1.2 +04 a 22 +1.2a
(22) (12) (12)
2nd nymphal 1.8 + 2.3ab 1.25 = 0.38a 43 +3.2b
(24) (13) (13)
31d nymphal 34 +26b 2.14 + 0.84b 8.25 + 4.5¢
(14) (12) (12)
Adult female 3.2+ 24b 28 1.1 b 10.9 +6.7¢c
(19) (15) (15)

1 Each host stage was exposed separately to adult female parasitoids

2 Each replicate contained 12 hosts

3 Pairs of means within columns followed by a different letter are significantly different at the 5% level

(mod. t-test).
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Discussion

Distribution and relative
abundance of N. vastator

With the exception of a small pro-
portion of sites, N. vastator occurred
at very low (endemic) levels in Guam
and in the Northern Mariana Islands
in 1982. Infestations tended to be
widely scattered on all islands.

In Guam, the frequency of
spherical mealybug infestations was
greatest in the transitional period
following the dry season (June). Peak
densities also occurred in this period.
This trend may be related to active
growth (and, hence, associated in-
creased nutritional quality) of its host
plant, Leucaena. Or, it may be the
result of reduced weather-related
mortality during the dry season.

The incidence of N. vastator was
the smallest in the transitional period
following the rainy season
{December). Peak densities were also
the lowest in December. Because very
high relative humidity is known to

suppress egg hatching in N. wvaszator,
sustained high humidity conditions--
characteristic of the rainy season--
could have limited the establishment
of new mealybug infestations by
preventing hatching and dispersal by
1st instar nymphs (‘‘crawlers’’).
Heavy rainfall and wind may also
have caused direct mortality to N.
vastator, thereby reducing existing
populations.

The seasonal abundance patterns
for N. wastator and A. indicas dif-
fered between Guam and Saipan. For
example, local mealybug populations
were much more common, and occufr-
red at higher densities, in Guam than
in Saipan. Also, whereas high rates of
parasitism occurred both in the dry
and rainy seasons in Saipan, the
petcentage parasitism  followed a
seasonal trend in Guam (Table 5).

Two lines of evidence suggest that
these differences may be associated
with the presence of ants. Fitst, recent
studies in our laboratory indicate that
at least one species of ant interferes
with N. wvastator’s natural enemies;

this results in higher mealybug sur-
vivorship. Second, surveys show that
these ants ate commonly associated
with high densities of N. vaszator at
sites near limestoné forest vegetation
which is more prevalent in Guam
than in Saipan.

Distribution and relative
abundance of natural enemies.

A. indicus continued to be the
most dominant and the most consis-
tent natural enemy of spherical
mealybug on all islands, and on all
sample dates. This parasitoid was effi-
cient in finding mealybugs at ex
tremely low densities, but it was also
capable of attacking 95 to 100 percent
of its hosts at higher densities.

In contrast, species of predators
were rare and sparsely distributed.
These findings may reflect the very
low mealybug densities at most sites
since mealybug clusters appear to
serve as feeding sites for immature
predators. Also adult coccinellids,

Table 3. Relationship between Nipacecoccus vastator stage and emergence of its parasitoid, Anagyrus indicus. Exposure

period = 24 hrs. Temp. = 28 + 2°C.; L:D = 14:10. Each replicate contained 12 hosts. !

Mean = s.d. (N)2, Range:

Mealybug
stage
Number of parasitoid Number of hosts per Total number of
emergences/ host replicate yielding parasitoid emergences
parasitoid adults per replicate
(A) (B) (€
1st nymphal 1.0 +0.0 2 0.24 + 0.62a 1.5 + 0.582
4) (25) (4
______ 0-2 1-2
2nd nymphal 1.1 *0.35a 1.25 + 1.5b 3.1+19 b
(15) (24) (15)
1-2 0-5 1-7
3rd nymphal 2.7 +1.26b 240+ 1.7b 7.9 £50 ¢
27 (12) (10)
1-5 0-5 2-19
Adult female 3.55 =+ 1.82b 1.50 = 1.3b 7.0 + 4.8 ¢
(18) (14) (10)
1-7 0-4 1-15

1 Pairs of means within columns followed by different letter are significantly different at the 5% level (Welch's modified t-test).

2 (N) = number of replicates

36






Discussion

The results (Figs. 1 and 2) showed
that A. indicus did not respond to
mealybug population fluctuations in
a typically density-dependent man-
ner. However, the patasitoid attacked
a large proportion of its hosts, both at
high and low densities. The absence
of a clear density-dependent response
may have been the result of ant in-
terference. For example, the surveys
showed that ants were present more
abundantly at the experimental sites
than elsewhere. These sites also had
mealybug densities that were approx-
imately 10 times greater than at other
localities. Moreover, ants appeared to
be relatively more common in Yigo
than in Santa Rita (cf. Figs. 1 and 2),
a finding that agrees with the lower
average mealybug densities, higher
rates of parasitism, and better
parasitoid response in Santa Rita.

II. Summary

The spherical mealybug is currently
under natural control in Guam.
Population regulation of the pest ap-
pears to be quite stable with the ex-
ception of a very few isolated localities
in Guam. Natural enemies are impor-
tant sources of mortality and appear
capable of maintaining mealybug
populations at observed low densities.

The gregarious parasitoid,
Anagyrus indicus, possesses many
useful attributes including a good
host finding ability, a response to very
low host densities, apparent host
specificity, the ability to utilize many
of its host’s life stages, relatively fast
development, and an ability to
regulate oviposition for efficient host
utilization and increased fitness.
These characteristics indicate its in
trinsic value as a biological control
agent but, also, make this parasitoid
quite suitable for culturing (e.g.,
mass-rearing).

Predators appear to be less abun:
dant and less persistent than the
parasitoid, A. #ndicus, and, thus, are
probably incapable of regulating N.
vastator alone. However, they may
play a more important role than in-
dicated by the present study because:
a) individual feeding rates of
predators are unknown; b) the adult
stage of coccinellid species (whose
adults are predacious) was not sampl-
ed; and c) the mealybug’s nymphal
stages--which serve as prey for some of
the predators--were not sampled.

Ants appear to interfere with
parasitoids at certain localities.
However, their effect is not complete
and the relatively high mealybug den-
sities are confined to relatively small
areas. Hence, the widespread out-
breaks of N. vastator in Guam and in
the Northern Mariana Islands from
1977 to 1980 are probably not related
to the action of ants.

SPIRALING WHITEFLY

The distribution range of the
spiraling whitefly, Aleurodicus
dispersus Russell, continued to in-
crease mn Guam during 1982,
However, populations at most
localities declined from outbreak den-
sities to very low levels following the
telease of two introduced natural
enemies: the predatory lady beetle,
Nephaspis amnicola Wingo (Coc-
cinellidae), and the parasitic wasp,
Encarsia  haitiensis Dozier
(Aphelinidae) (see 1981 Guam Agri.
Exp. Sta. Ann. Report). Because the
post-release documentation of in-
troduced natural enemies is an impor-
tant, but often neglected, phase of
biological control programs, we
monitored populations periodically:
(1) to determine whether the exotic
beneficial species had become
established; (2) to check the distribu-
tion and relative abundance of both
inttoduced and native natural
enemies in relation to that of the
sprialing whitefly; and (3) to make a
preliminary assessment of the role of
imported biological agents in the con-
trol of A. dispersus.

Methods and Materials

Whitefly populations were census-
ed ca. bimonthly from July to
November on trees of Plumeria 0b-
tusa at natural enemy release sites. On
each sample date and at each loca-
tion, 5 fully-expanded leaves were
selected randomly from each of two
trees and the number of 4th instar
nymphal whiteflies per leaf was
counted. Intact 4th instar whiteflies
were inspected for parasitism and
then held in the laboratory for
parasitoid  emergence.  Adult
predators were surveyed during early
morning hours at tow localities by ex-
amining 20 to 30 leaves from each of
9 to 11 trees.

To determine the distribution and
relative abundance of the spiraling
whitefly and its natural enemies, 9
leaves from plumeria and other host

trees at 11 localities were sampled
from July to October. On each leaf,
the empty whitefly *‘pupal’”’ cases
were counted and visually categorized
as parasitized or unpadrasitized. Also,
nine to 12 additional leaves per tree
were examined for the larval or pupal
stages of the lady beetle, N.
amnicola. Predators and parasitoids
that emerged in the laboratory were
preserved for later identification.

Resules

Figure 3 compares the 1981 and
1982 population data for A. dispersus
in Barrigada-Mongmong. In 1982,
the density of spiraling whitefly
declined from a mean of 6.8 4th in-
stat nymphs per leaf in the July-
August samples to less than 1 nymph
per leaf n November. This contrasts
markedly with the 1981 samples
which showed a progressive increase
in mean whitefly density from 48 to
91 4th instar nymphs per leaf.
Decreasing A. dispersus densities in
1982 were generally associated with
an increase in the mean percentage
parasitism (Fig. 3).

The relationship between whitefly
density and percentage parasitism at
various sites on successive sample
dates is shown in Figure 4. With the
exception of the Tumon Bay and San-
ta Rita sites (Fig. 4, C and J, respec-
tively), there was a good correlation
between increasing rates of parasitism
and decreasing densities of spiraling
whitefly. Mean whitefly densities
declined to less than 2 emergences per
leaf at all localities by the October-
November sample dates; correspon-
ding parasitism rates in October-
November ranged from 58 to 100 per-
cent (X = 84%). On the average, En-
carsia populations increased 8 fold
between July and September.

Table 8 shows that the imported
natural enemy, E. haitiensis, comprtis-
ed 86 percent of all parasitoid
emergence. A second parasitoid,
which resembled an Encarsia species,
was less common but occurred at all
sites except for Agat and Santa Rita.
This species was not most abundant in
Mongmong where it accounted for 38
percent of the total parasitoids col-
lected.

The lady beetle, N. amnicola, was
rarely found near release sites in Bar-
rigada and Mangilao, and it was pre-
sent only sporadically at the other
localities from July to September.
This predator was not observed in the
October-November samples (Table
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Table 8. Relative abundance of spiraling whitefly parasitoids at various localities in Guam, 1982.

Village Host Plant E. haitiensis 2Encarsia sp. Total
No. (%) No. (%) No.
*Barrigada Plumeria obtusa 15 (88) 2 (12) 17
*Mangilao P. obtusa 26 (96) 1 4) 27
Guava 13 (100) 0 0) 13
Papaya 3 (100) 0 0) 3
Total 42 (98) 1 (2) 43
*Mongmong P. obtusa 16 (73) 6 (27) 22
Guava 2 (100) 0 0) 2
Lemon 0 (0 5 (100) 5
Total 18 (62) 11 (38) 29
Tumon P. obtusa 32 (91) 3 9 35
P. rubra 2 (100) 0 0) 2
Plumeria 5 (100) 0 ) 5

hybrid

Coconut 4 (100) 1 0) 4
Unidentified 1 (50) 1 (50) 2
Total 44 92) 4 (8) 48
*Dededo P. obtusa 15 (75) 5 (25) 20
Agat P. obtusa 5 (100) 0 (0) 5
Santa Rita P. obtusa 1 (100) 0 0) 1
Overall total 140  (86) 23 (14) 163

* Data combined for two sites in each village.
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Animal Sciences
A.L. Palafox

Studies were continued on the
identification of organic and in-
organic feed ingredients that are pro-
duced and available in Guam and
Micronesia for the nuuition of

animals.
I

Manihot esculenta (mandioca) is a
hardy plant grown in Guam and
Micronesia. Roots and succulent
leaves are used as human food and
animal feed. No data have been
published locally on the nutrient
composition of this important plant
for human and animal consumption.

Clones of M. esculenta were grown
at the Inarajan Agricultural Experi-
ment Station. Leaves and petioles of
the different clones were gathered at
25 weeks of age, dried, ground and
then analyzed for nutrient content.

Table 1 shows the nutrient com-
position of M. esculents leaves. Eight
clones were obtained for propagation,
but only seven grew to the end of the
test period. Leaf ash showed an
average of 7.23 percent. The ash con-
tent ranging from 6.35 to 7.94 per-
cent suggests that leaves of M.
esculenta are high in mineral content.
Clone 1 leaves contained the highest
ash (7.94%) among the seven clones
tested. Leaf calcium content ranged
from 1.60 to 2.40 percent with an
average of 1.99 percent for the seven
clones. Clone 7 contained the least
calcium, whereas clone 1 contained
the most. Leaf phosphorus was low. It
ranged from 0.08 to 0.09 percent.
Potasium content of the mandioca
leaves averaged 1.21 percent. Sodium
content ranged from 0.02 to 0.06 per-
cent. The average sodium content of
the seven clones was 0.04 percent.
Magnesium content of the leaves of
the seven clones was 0.68 percent, in-
dicating a fairly high concentration of
this mineral in the leaves.

Copper content of the leaves was
highest for clones 1, 7, and 8 (11.1
ppm) and lowest for clone 6 (5.5
ppm). The average copper content for
the seven clones was 8.33 ppm. Clone
6 showed the highest leaf iron content
(191.6 ppm) and clones 1 and 8 show-
ed the lowest (83.3 ppm). Manganese
in the leaves averaged 106.93 ppm.
The range was from 71.9 ppm for
clone 6 to 125.0 ppm manganese
from the leaves of clone 2. Leaves of

M. esculenta averaged 70.43 ppm
zinc. The zinc content ranged from
50.5 ppm to 85.0 ppm.

Petiole mineral content showed
that petiole ash averaged 10.67 per-
cent and the range was from 9.25 to
11.15 percent. All the clones showed
relatively high concentrations of ash,
indicating that M. esculenta petioles
are good sources of minerals. Calcium
content of petioles averaged 3.79 per-
cent, ranging from 3.10 to 4.45 per-
cent. Petiole phosphorus averaged
0.11 percent. The range was from
0.09 o 0.13 percent. Potassium con-
tent averaged 1.63 percent in M.
esculenta petioles, with clone 4 show-
ing the lowest (1.29%) and clone 2
showing the highest (1.69%) K con-
centration.  Sodium  content of
petioles averaged 0.09 percent,
Clones 2 and 7 showed the lowest K
concentration (0.06%), whereas clone
8 showed the highest (0.22%).

Copper content of petioles did not
vary much among the seven clones.
The average was 5.60 ppmi. Iron con-
tent of petioles ranged from 45.8 to
75.0 ppm with clone 6 showing the
lowest and clone 8 the highest Mn
content. Zinc content of petioles
averaged 78.29 ppm. Clone 1 showed
the lowest (50.0 ppm) and clone 6 the
highest (150.0 ppm) concentration of
Zn in their petioles.

Leaves and petioles of seven clones
were separately analyzed and the data
showed that petioles contain a
significantly higher concentration of
ash than petioles. Petioles contained
10.67 ash compared with only 7.29
percent for the leaves. Petioles also
contained a significantly higher con-
centration of calcium (3.79%) than
leaves (1.99%). The phosphorus con-
tent of leaves (0.08%) and petioles
(0.11%) are relatively low compared
to their respective concentrations of
calcium and potassium. Petioles P
content was significantly higher than
that of the leaves (P < 0.05). The
sodium content of the petioles (0.10
ppm) was 2.5 times higher than that
of the leaves (0.04 ppm).

It was also noted that the leaves
were significantly higher in copper
content than the petioles. The leaves
contained 50 percent more copper
that the petioles. The iron content of
the leaves was 116.62 ppm compared
with 55.93 ppm for the petioles. The
difference was highly significant
(P << 0.01). The manganese content
of the leaves was 106.92 ppm com-
pared with 134.15 ppm for the

petioles. The difference was not
significant. There was no significant
difference n the zinc content (70.43
ppm) of the leaves and that of the
petioles (78.29 ppm).

Summary

M.  esculenta leaves contained
relatively high concentration of
minerals. Leaf ash averaged 7.29 per-
cent for the seven clones. Different
clones may significantly differ in leaf
mineral content.

Petioles contain relatively high con-
centrations of minerals, specially
calcium, potassium, manganese and
zinc. Petioles of different clones may
differ significantly in mineral con-
tent.

Leaves contained significantly less
concentration of ash, calcium,
potassium, phosphorus, sodium, and
magnesium than those of the
petioles. On the other hand, the
leaves contained significantly higher
concentrations of magnesium, copper
and iron than those of the petioles.
Leaves and petioles did not
significantly differ in manganese and
zinc content.

Potential of Cassava as a Crop,
Food and Feed for the Marianas
(Supported by P.L. 89-808, Section
406)

Experiment M 1.1 was conducted
to determine and differentiate the
potential of cassava clones presently
grown in Guam as a food and feed
crop.

Materials and Methods

Six clones of M. esculenta were ob-
tained from the villages of Mangilao
(3), Yigo (1), Barrigada, (1), and In-
arajan (1). Clones 1, 2 and 3 were
from Mangilao, clone 4 from Yigo
and clone 5 from Barrigada, and clone
6 from the Agricultural Experiment
Station at Inarajan. Clone 3 was not
included in the experiment because
seed pieces produced weak shoots.

The study was conducted at the In-
arajan Agricultural Experiment Sta-
tion. Seed pieces were four to six
nodes from five clones (1, 2, 4, 5, and
6) were planted horizontally one inch
under the soil on ridged rows and 1
meter apart. The hills were also 1
meter apart. The experiment duration
was 32 weeks, May 19 to December
29, 1982.
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