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Abstract

Pentalonia nigronervosa Coguerel (Hemiptera; Aphididae) is the main vector of banana bunchy top disease caused by Banana Bunchy
Top Virus (BBTV). The disease is an important and most damaging disease to the crop because infected bananas fail to produce fruits.
As the vector of BBTV, P. nigronervosa is able to lives not only on banana plants but also on others plants, especially those belong to
Family Zingiberaceae. The objective of this research was to reveal the biology of P.nigronervosa on banana and other plant species
belong to Family Zingiberaceae commonly found around banana cultivation areas. The research was conducted in the Laboratory of
Entomology, Department of Plant Protection, Faculty of Agriculture, Sriwijaya University from June to December 2021. The research
was an experimental research arranged in a Completely Randomized Design using plant species as treatment and was replicated 10
times of replications. Young suckers of banana and zingiberaceous plants were used to rear the banana aphid where all biological as-
pects of the aphid were observed. P. nigronervosa and the young suckers were placed in a transparent pot covered with transparent
plastic with a window made from cheese cloth to facilitate air movement. Room temperature was set to approximately 250C since the
aphid grow and reproduce well under such temperature. The results showed that P. nigronervosa are able to live and reprodice not on-
v on banana but also on seven species of Zingiberaceous plants with little variation of some morphological and biological parameters.
The significant different was found between biological characteristics of the aphid lived on torch ginger and cardamom which had
longer life cyele but smaller fecundity compared to other experimental hosts used in the research.
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cies belong to Family Zingiberaceae [4].

P. nigronervosa living on tropical areas reproduce
parthenogenetically, all adult are female and nymphs pro-
duced by those female are also female [4] Instead of repro-
duce parthenogenetically, the aphid living under sub-
tropical climate reproduced sexually for which male and
female copulate to produce eggs. The eggs are ready to
dormant during winter and hatched in spring to continue
their life cycle.

Life cycle of P. nigronervosa on its main host con-
sist of four nymphal instars and adult phase. The period of
each instar of their nymph spend 2 to 3 days before molting
to their next instar. Each instar also has different colors.
All nymphal instars and adult were reported to be able to
transmit BBTV from infected to healthy banana plants.

Banana bunchy top virus is transmitted by P. nigro-
nervosa in persistent manner. The virus is sucked and cir-
culated in the vector through digestion organs and hemo-

1. Introduction

Pentalonia nigronervosa Coquerel (Hemiptera;
Aphididae) is the only vector of banana bunchy top dis-
case (BBTD) caused by Banana Bunchy Top Virus
(BBTV) [1]. The disease is reported to be the most dam-
aging to banana crops since the infected banana produces
no fruit and the disease spreads very quickly from plant to
another. The disease has been reported to infect banana
almost in all banana producing countries, both in tropical
and sub-tropical arcas [2]. The aphid likes to stay in diffi-
cult places of their host such as lower parts of the host or
underneath of leaf sheath. They prefer to occupy safe
places where they can build mutualistic association with
ants. The ants feed on honey dew exerted by the aphid and
the aphid get protection from the ant especially from pred-
atory insects [3]. Instead of living on banana, P. nigroner-
vosa are also frequently found living on various plant spe-
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coel before finally the virus particles reach saliva gland
from which the virus particles are released to healthy plant
when the vector visit healthy banana and suck plant liquid
from its phloem. Saliva containing virus particles is used
by the vector to lubricate their stylet before piercing the
host tissue with which the vector bring the virus particles
into the host [5].

The fast spread of BBTV and the ability of the
virus to present in the vector for long time [6] has made
the virus very dangerous to banana plantation. The opti-
mal temperature for the virus to spread and infect banana
is approximately 25°C [7]. Banana infected by BBTV
shows very specific and obvious symptoms. The plant is
stunted with narrow and erect leaves making the plant
look bunchy and the disease called banana bunchy top.
Under advanced infection, the leaves margins turn to yel-
low necrotic lesions appear along the margins [8]. The
existence of plants on which P. nigronervosa can alterna-
tively live and reproduce would make the control of the
aphid even more difficult since such plants have similar
growing condition to those of banana and grow well sur-
rounding banana cultivation.

Even though there are reports on the ability of P.
nigronervosa to live and reproduce on zingiberaceous
plants, there has been no report on the biology of the
aphid on various species of zingiberaceous plants, espe-
cially on those grow surrounding banana such as torch
ginger, cardamom, galangal, ginger, turmeric, Javanese
turmeric, and Chinese ginger.

2. Materials and Methods

The research was an experiment conducted in La-
boratory of Entomology, Department of Plant Protection,
Faculty of Agriculture, Sriwijaya University, Indonesia
from June to December 2021. The experiment was ar-
ranged in a Completely Randomized Design with 8 treat-
ments and 10 replications. The treatment was host plant
species consisted of 1 banana species and 7 Zingibera-
ceous plant species.

The zingiberaceous species were: torch ginger
(Etlingera elatior (Jack) R.M.Sm), cardamom (4momum
compactum Sol. Ex Mato), galangal (dlpinia galanga L,
Swart), Javanese turmeric (Curcuma xanthor-rhiza Roxb),
ginger (Zingiber officinale var. Rubrum), turmeric (Cur-
cuma domestica Val) and Chinese turmeric (Boesenbergia
rotunda (Linn) Mansf).

All plants used in the experiment were collected from
farmer field from which only healthy plants were selected.
Banana aphids used in the experiment were also collected
from farmer field and taken only from infested healthy
banana to make sure that all aphid reared for the experi-
ment were not viruliverous.

2.1 Preparation of alternative host plant species

Putri cultivar of banana and 7 Zingiberaceous plant
species were planted in 30 cm diameter polybag filled with
soil and organic manure at 1:1 composition. All polybags
were placed in shaded house until produced enough uni-
form suckers for bio-assay experiment of P. nigronervosa
in various host plant species

Number of suckers of each host plant species was 10
as to facilitate 10 replications.

2.2 Preparation of Banana aphids

Banana aphid P. nigronervosa was derived from
healthy banana plant belong to farmer in Ogan Ilir Regen-
cy. The aphid was then reared using healthy banana suck-
ers in a room set to have 25°C temperature. The banana
suckers were covered with clear plastic cylinder with
cheese cloth at the top to facilitate air movement.

After reaching enough number of aphids, the next
rearing was conducted using Zingiberaceous plant species
used in the experiment. The aphid rearing in Zingibera-
ceous plants was continued until enough imagoes were
produced in each plant species. Ten imagoes were then
picked from each plant and moved to the same plant spe-
cies to produce their first progeny. One of first instar prog-
eny was placed in a sucker of the same plant species for
biological assay and this work was repeated 10 times.

2.3 Biological assay of Pentalonia nigronervosa on
various alternative host

Each of 8 suckers of alternative host plants, one
banana cultivar and 7 Zingiberacous species, was planted
in a pot covered with plastic cylinder with cheesecloth on
the top for aeration. Ten pots were prepared for each plant
species as replications.

The newly bome first instar of P. nigronervosa was
transferred to the appropriate sucker by using the tip of
wetted small paint brush to avoid the damage of its stylet.
After being transferred, attention was given to guarantee
that the young aphid was alive before the pot being cov-
ered using plastic cylinder.

Observations of morphological and biological charac-
teristics of the aphid were conducted daily since the trans-
fer day until the death of the aphid. Observation was made
to characterize each nymph instar of P. nigronervosa lived
on each experimental plants. Morphological data collected
included color, shape and size of the aphid nymphs, while
biological included longevity of each nymph instar, life
cycle, reproductive period, fecundity and lifespan of the
aphid.

The measurement of body size of the aphid was con-
ducted using application of Millimeter-Screen Ruler Ver-
sion 2.3.0 after being calibrated. The longevity of each in-
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star was measured as the period between moltings, except
for first instar which was measured as the period from
nymph delivery until the first molting [4].

Each observation and measurement were conducted
carcfully to prevent the aphids from being stressed and to
guarantee that the aphid could grow normally and natural-
ly. In case an aphid died for whatever reason, the dead
aphid was replaced with newly bom aphid and the obser-
vation was repeated from the beginning.

To count the number of aphid progenies, each newly
bom aphid was transferred to other sucker of the same
plant species to support the observation and measurement
of the aphid morphology and biology, and for photograph-
ic necessity.

2.4 Data Analysis
All collected data was analyzed by using program
application named RStudio.

3. Results and Discussion

The results of morphological and biological charac-
teristics of banana aphid P. nigronervosa on 8 alternative
host plant species showed that the aphid could live and
reproduced on all of experimental plants. The growth and
development of the aphid population were different
among the host plant species. P. nigronervosa might be
interested in Zingiberaceous plants because of flower’s
color since Zingiberaceous plant tend to have yellow, red
or purple color which are attractive to insect. According to
[9], aphid were interested to plant color since plant color
reflects the nutritional value of the plant. Furthermore, the
interest of aphid to specific color of plants might be ma-
nipulated to prevent aphid infestation to cultivated crop by
using colorful plant as barriers or trap crop for the aphid
[10].

The color of P. nigronervosa lived on several differ-
ent host plants were relatively similar i.e. greenish brown,
except those lived on cardamom which showed slightly
transparent yellowish color, and those living on Putri ba-
nana which showed yellow color of their second instar
(Table 1; Figure 1-8). Different color of aphid lived on
different host plants has been reported by [11] who ob-
serve the aphid on Araceous and Zingiberaceous plants.
However, the transparent greenish color of the first instar
of the aphid lived on banana sucker was different from the
report of [12] who reported that the color of the first instar
of P. nigronervosa lived on banana sucker was reddish
brown. The color difference occurred might be due to dif-
ferent content of phloem liquids from where the liquids
was sucked by the aphid. According to [13], the biological
different amongst P. nigronervosa could be caused by
different host and agro ecological conditions. In this re-
search, the environ-mental condition in the place where
the research conducted was set to have room temperature

of 25°C to facilitate the optimum growth of the aphid since
the aphid needs such temperature for its optimal growth
[14]. Different results could also be caused by different
temperature and humidity between this research and previ-
ous researches conducted in other areas.

Number of instar of P. nigronervosa living on differ-
ent host species was not significantly different, 4 instars of
nymph and 1 stadia of imago. This result was same as
those reported by previous researchers who found 4 instars
of nymph and 1 phase of imago [1][12][15]. Furthermore,
even though the number of nymph instars was similar, the
longevity of each nymph instar and imago were different
from those reported by previous researchers who conduct-
ed researches on alternative host without banana.

Rajan [12] reported that P. migronervosa living on
cardamom had 4 instars with longevity of instar period
ranged from 10 to 15 days without specification of the lon-
gevity of each instar, and the life span of its imagoes
ranged from 8 to 26 days. He also reported that the average
fecundity of the imago living on cardamom was 14 per
imago. On the other hand, Padmalatha and Ranjit Singh
[16] reported that nymph period of P. nigronervosa on
banana leaf cuttings ranged from 8 to 11 days and imago
lifespan was 11-12 days with fecundity 22 progenies per
female imago.

The life of P. nigronervosa on various species of Zin-
giberaceous plants was different shown by different mor-
phology such as body size and color and biology such as
life cycle, reproductive period and fecundity. This findings
was in accordance to the report by [17] that host plant
quality could manipulate aphid biology which finally af-
fected the efficiency of virus transmission, both for persis-
tent and non-persistent virus.

Result of observation of P. nigronervosa morphology
on Javanese turmeric showed that the color of the first
nymph instar was transparent green, pear-shaped body with
0.64 mm length (Table 2) and 0.31 mm width (Table 3)
and had 4 segments of antennae with an average length of
0.41 mm (Table 4), second instar was brown, pear-shaped
with 0.76 mm length and 0.42 mm width and had 4 seg-
ments of antennae with an average length of 0.70 mm. The
third nymph instar was reddish brown in color, pear-shaped
body at 1.03 mm length and 0.73 mm width and had 5
segments antennae at 1.05 mm length. Fourth instar was
dark brown in color, pear-shaped body with average body
length of 1.19 mm (Table 2), and 0.84 mm of average body
width (Table 3), had 6 segment of antennae with length of
1.25 mm on average, and had black color in their tibia (Ta-
ble 4) (Figurer ).

P. nigronervosa was able to live and develop on Ja-
vanese turmeric since the aphid was reported to have pref-
erence to Zingiberaceous plants, even though no report has
been published on the preference of the aphid to Javanese
turmeric [1]. However, the aphid was found naturally infest
Javanese turmeric, especially on the cigar leaf of the plant.
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Table 1. Colors of Pentalonia nigronervosa instars living on 8 different host plant species

Plant common name Instar color

1 3 4
Torch ginger green Ba.rk brown Reddish brown Dark brown
Javanese turmeric Transparent green brown Reddish brown Dark brown
galangal green Reddish brown Dark brown Dark brown
Chinese turmeric green Dark brown Reddish brown Dark brown
cardamom Transparent yellow  Reddish brown Reddish brown Dark brown
turmeric green Reddish brown Reddish brown Reddish brown
Ginger green ddish brown Reddish brown Reddish brown
Banana green, Pale yellow Reddish brown Reddish brown

Figure 1. Pentalonia nigronervosa lived on Javanese turmeric: a. instar 1, b. instar 2, ¢, instar 3, d. instar 4

The first instar of P. nigronervosa lived on galangal
Bas greenish in color, pear-shaped body with average
length 0.75 mm and width 0.59 mm and had 4 segments
of antennae with average length of 0.68 mm. The second
instar wi§ reddish brown in color, pear-shaped body with
average length 0.99 mm and width 0.68 mm and had 4
segment antennae of 0.98 mm length. The third instar was
dark brown in color, pear-shaped body with average
length 1.10 mm and width 0.72 mm and had 5 segment
antennae with average length 1.05 mm. The fourth instar
was dark brown in color, pear-shaped body with average
length 1.40 mm and width 0.80 mm and had 6 segment
antennae with average length 1.47 mm and had black col-
or on their tibia (Table 2, 3 and 4) (Figure 2).

P. nigronervosa could successfully live on galangal
with morphometric similar to the morphometric of those

lived on banana. This was in accordance with the finding
by [18] who reported that the aphid was frequently found
infesting Alpinia spp. as its alternative host.

First instar nymph of P. nigronervosa lived on Chi-
[E®se turmeric was greenish in color, pear-shaped body with
length 0.61 mm and width 0.38 mm and had 4 segment
antennae at 0.57 mm length on average. Second inst@was
[Erk brown in color, pear-shaped body with average length
0.87 mm and width 0.44 mm, and had 4 segment antennae
at 0.90 mm length on average. Third instar was reddish
brown in color, average body length 1.06 mm and width
0.61 mm, and had 5 segment antennae at 1.11 mm length
on aiage. Fourth instar was dark brown in color, average
body length 1.23 mm and width 0.75 mm, and had 6 seg-
ment antennae at 1.33 mm length on average. Specific
black color appeared on tibia (Table 3, 3, 4) (Figure 3).
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Figure 2. Pentalonia nigronervosa lived on galangal:

Chinese turmeric has never been reported as one of
alternative host of P. nigronervesa. In this research, the
banana aphid could live and breed on it with morphology
and biology similar to those lived on other Zingibera-

a. instar 1, b. instar 2, c. instar 3, d. instar 4

ceous plants. It seems that all plant of the family suitable
for the aphid. According to [19], the host plants of P. ni-
gronervosa are Araceae, Musaceae, Zingiberaceae.

Figure 3. Pentalonia nigronervosa lived on Chinese turmeric: a. instar 1, b. instar 2, c. instar 3, d. instar 4

First instar nymph of P. nigronervosa lived on car-
damom was transparent vellow in color, pear-shaped body
with average length 0.65 mm and width 0.30 mm, and
had 4 segment antennae at 0.63 mm length on average.
Second instar was reddish brown in color, pear-shaped
body with average body length 0.81 mm and body width
0.46 mm, and had 4 segment antennae at 0.83 mm length
on average. Third instar was reddish brown in color, pear-
shaped body with average length 1.00 mm and width
0.56 mm, and had 5 segment antennae at 1.05 mm on av-

erage. Fourth instaffwas dark brown in color, oval shape
with average body length 1.23 mm body width 0.72 mm.
The nymphs had 6 segment antennae at 1.32 mm on aver-
ageand black color appeared on tibia (Table 2, 3, 4) (Fig-
ure 4).

Cardamom has been reported as an alternative host of
P. nigronervosa and the aphid naturally lived on the plant
and transmitted viral disease called Katte and mosaic dis-
ease to the plant [20].

First instar nymphs of P. nigronervosa lived on
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torch ginger Wiis greenish in color, pear-shaped body
with average length 0.67 mm and width 0.36 mm.
The nymphs had had 4 segment antennae at 0.63 mm
length on average. Second instar was brown in color,
pear-shaped body with average length 0.88 mm and
width 0.46 mm, and had 4 segment antennae at
0.88 mm on average. Third instar was reddish brown
in color, pear-shaped body with average length 1.07

mm and width 0.57 mm, and had 5 segment antennae
at 1.10 mm on average. Fourth instar was dark brown
in color, pear-shaped body with average length 1.23
mm and width 0.77 mm. The nymphs had 6 segment
antennae at 1.31 mm length on average and specific
black color appeared on their tibia (Table 2, 3, 4)
(Figure 5).

et e

Torch ginger is one of Zingiberaceous plant species
physically harder and taller than other species of the same
family. However, young shoots and flowers are quite soft
and suitable for aphid to suck liquid sap from the plant. In
this research, we found that P. nigronervosa was able to
live and develop but with slightly different morphological
and biological characteristics compared to those lived on

'.w Sl "
ot (  § -jd

Figure 4. Pentalonia nigronervosa live on cardamom: a. instar 1, b. instar 2, c. instar 3, d. instar 4

banana and other plants. The variation in morphology and
biology among aphid lived on different host was common
since different plant species might contain different nutri-
tional value which might result in different life quality for
the insects live on them, as reported by [21] who studied
morphometric of P. nigronervosa on various host plant
species.

Figure 5. Pentalonia nigronervosa lived on torch ginger: a. instar 1, b. instar 2, c. instar 3, d. instar 4
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First instar nymph of P. nigronervosa lived on [ own in color, pear-shaped body with average length

turmeric was [@reenish in color, pear-shaped body
with average length 0.65 mm and width 0.33 mm,
and had 4 segment antennae at 0.61 mm length on
average. Second instar was reddish brown in color,
pear-shaped body with average length 0.86 mm and
width 0.49 mm, and had 4 segment antennae at 0.87
mm length on average. Third instar was reddish

1.07 mm and width 0.64 mm, and had 5 segment an-
tennae at 1.12 mm length on average. Fourth instar
was red@Bh brown in color, pear-shaped body with
average length 1.25 mm and width 0.88 mm. The
nymphs at this stage had 6 segment antennae at 1.32
mm length on average and specific black color ap-
peared on tibia (Table 2, 3, 4) (Figure 6).

2
Figure 7. Pentalonia nigronervosa lived on ginger: a. instar 1, b. instar 2, c. instar 3, d. instar 4
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Pentalonia spp has been reported to infest turmeric
even though P. caladii was common to be found in tur-
meric than P. nigronervosa [21]. In this, research, banana
aphid P. nigronervosa could live and develop on turmeric
but under isolated place where there was no other plants
as altemative hosts. Under natural condition, the aphid
was rarely found on turmeric.

First instar nymph of P. nigronervesa lived on gin-
ger was greenish in color, oval body with average length
0.48 mm and width 0.32 mm, and had 4 segment anten-
nae at 0.45 mm length on average. Second instar was red-
dish brown in color, pear-shaped body with average length
0.74 mm and width 0.51 mm and had 4 segment antennae
at 0.76 mm length on average. Third instar was reddish

brown in color, pear-shaped body with average length 0.94
mm and width 0.66 mm, and had 5 segment antennae at
0.99 mm length on average. Fourth instar was reddish
brown in color, pear-shaped body with average length 1.22
mm and width 0.78 mm. The nymphs had 6 segment an-
tennae at 1.29 mm on average and black color appeared on
tibia (Table 2, 3, 4) (Figure 7).

P. nigronervosa was also reported to be able to infest
ginger in a research conducted by [22] who reported that
banana aphid primarily colonized banana (Musa spp.) and
taro (Colocasia esculenta) plants, whereas P. caladii more
frequently found to colonizes ginger (Zingiber officinale,
Alpinia purpu-rata, Hedychium coronarium), heliconia
(Heliconia spp.) and taro plants.

First instar nymph of P. nigronervosa lived on
banana was transparent greenish in color, pear-shaped
body with average length 0.58 mm and width 0.36 mm,
and had 4 segment antennae with average length 0.55 mm.
Second instar§as light yellow in color, pear-shaped body
with average length 0.85 mm and width 0.51 mm and
had 4 segment antennae at 0.85 mm length on average.
Third instar vf#is reddish brown in color, pear-shaped body
with average length 1.05 mm and width 0.62 mm, and had
5 segment antennae at 1.08 mm length on average. Fourth
instar was reddish brown in color, pear-shaped body with
average length 1.24 mm and width 0.85 mm. The anten-
nae of this nymph stage had reached 6 segment at 1.29
mm length and specific black color appeared on tibia (Ta-
ble 2, 3, 4) (Figure 8).

Figure 8. Pentalonia nigronervosa lived on banana: a. instar 1, b. instar 2, c. instar 3, d. instar 4

In general, as can be seen in Table 2, instar period
of P. nigronervosa was not significantly different between
those lived on Zingiberaceous plants and on banana. The
different was only noticed on the aphid lived on torch gin-
ger which had longer second larval period an shorter third
larval period. The nymphal periods in all experimental
plants were similar to those reported by [16] who reported
that nymphal stage of P. nigronervosa under laboratory
conditions ranged from 8 to 11 days.

The instar length of P. nigronervosa lived on different
host was relatively similar, the smallest was recorded on
the first and second instars of the aphid lived on ginger
(0.48 and 0.74 mm respectively). However, the body
length of first instar of the aphid was different from those
mentioned by [23] that the average size of the first instar of
P. nigronervosa was (.12 mm.
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Table 2. Instar period of Pentalonia nigronervosa lived on Zingiberaceous plants

Plant common name

Instar period

1 2 3 4
Torch ginger 2.90 £0.09 a 380+0.13a 2.00£0.14 ¢ 2.10+£0.26 a
Javanese turmeric 1.90 £ 0.09 a 3.10 £ 0.26 abc 2,90 £0.17 ab 2.00£0.20 a
Galangal 220+0.13 a 2.10+£0.09 e 2.60 £0.15abc  2.30+0.14a
Chinese turmeric 1.90 +0.09 a 2.90 £ 0.09 bed 2.80£0.13 ab 2.10+£0.09 a
Cardamom 2.00 £ 0.00 a 2.80 £ 0.13 bed 3.10£0.09a 2.10£0.09 a
Turmeric 2.00£0.00 a 3.20+0.13 ab 2.50 £0.16 abc  2.00+0.00 a
Ginger 2.00 £ 0.00 a 2.30+0.14 de 2.70 £0.14 ab 1.90 +0.09 a
Banana 3 2.00 £ 0.00 a 2.40 £ 0.15 cde 2.40 £0.15abc  2.00£0.00 a
Note : Figures followed by the same letter are not significantly different according to LSD5%
Table 3. Instar nymph length of Pentalonia nigronervosa lived on Zingiberaceous plants
Plant common name Instar nymph length (mm)

2 3 4
Torch ginger 0.67 £0.02 ab 0.88 +£0.03 ab 1.07£0.03 a 1.23 £0.04 ab
Javanese turmeric 0.64 £0.01 ab 0.76 £0.01 b 1.03+0.04 a 1.19 £0.03 b
Galangal 0.75+0.05a 0.99 £0.08 a 1.10 £ 0.08 a 1.40 £0.08 a
Chinese turmeric 0.61+0.01b 0.87 £0.02 ab 1.06 £0.02 a 1.23 £0.02 ab
Cardamom 0.65+£0.02 ab 0.81 £0.02 ab 1.00£0.02 a 1.23 £0.04 ab
Turmeric 0.65+£0.03 ab 0.86 +0.02 ab 1.07+£0.02 a 1.25 £0.03 ab
Ginger 048 +0.02¢ 0.74+0.03b 0.95+0.03a 1.22 +0.04 ab
Banana 0.58 £0.01 be 0.85£0.03 ab 1.05+0.01 a 1.24 £0.01 ab
Note : Figures followed by the same letter are not significantly different according to LSD5%
Table 4. Instar nymph width of Pentalonia nigronervosa lived on Zingiberaceous plants
Plant common name Instar nymph width (mm)

2 3 4
Torch ginger 036+0.02b 0.46+0.02b 0.57 £ 0.01 ab 0.77 £0.02 ab
Javanese turmeric 0.31+0.02b 0.42+0.01b 0.73+0.05a 0.84 £0.04 ab
Galangal 0.59+0.07a 0.68+0.07a 0.72 £ 0.06 ab 0.80 +0.06 ab
Chinese turmeric 0.38 ﬂ:n)l b 044+0.01b 0.61 £0.02 ab 0.75 £0.02 ab
Cardamom 030£0.02b 046+0.02b 0.56+0.01 b 0.72+£0.01b
Turmeric 033+£001lb 0.49+0.02b 0.64 £ 0.02 ab 0.88+£0.02a
Ginger 032+001b 051+0.03b 0.66 +0.04 ab 0.78 £0.02 ab
Banana 3 036+0.01b 0.51+£0.01b 0.62 £ 0.01 ab 0.85 £0.02 ab
Note : Figures followed by the same letter are not significantly different according to LSD5%
Table 5.Length of Pentalonia nigronervosa antennae lived on Zingiberaceous plants
Plant common name Length of antennae (mm)

1 2 3 4

Torch ginger 0.63+0.01a 0.88 £0.03 ab 1.10+0.03 a 1.31 £g04 ab
Javanese turmeric 0.41+0.06 ¢ 0.70+0.01 ¢ 1.05+0.04 a 1.25+0.03 b
Galangal 0.68£0.04 a 0.98 £0.08 a 1.05+0.11 a 1.47+£0.08 a
Chinese turmeric 0.57 £0.01 ab 0.90 £0.02 ab .11 +0.02 a 1.33 £0.04 ab
Cardamom 0.63+£0.02a 0.83 £0.02 abe 1.05+0.03 a 1.32 £0.04 ab
Turmeric 0.61£0.03a 0.87 +0.02 ab 1.12+0.02 a 1.32 £0.02 ab
Ginger 0.45+0.02 be 0.76 =0.03 be 0.99+0.04 a 1.29 +0.04 ab
Banana 3 0.55+£0.01 abc  0.85 £0.02 abc 1.08+0.02 a 1.29 +£0.02 ab

Note : Figures followed by the same letter are not significantly different according to LSD5%
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Table 6. Life cycle of Pentalonia nigronervosa lived on Zingiberaceous plants

Plant common name

Life cycle (day)

Torch ginger
Javanese turmeric
Galangal

Chinese turmeric
Cardamom
Turmeric

Ginger

Banana B

10.80+ 031 a
9.90 +0.30 abc
9.20 +0.19 bed
9.70 £0.20 bed
10.00 £ 0.20 ab
9.70 +0.25 bed
8.90 +0.09cd
8.80 +0.19d

Note : Figures followed by the same letter are not significantly different according to LSD5%

Table 7. Reproductive period and fecundity of Pentalonia nigronervosa lived on Zingiberaceous plants

Reproductive .
Plant common name : Fecundity
period
Torch ginger 7.20 £0.28¢ 10.10 £0.64 de
Javanese turmeric 10.50 £0.32 b 14.50 +£0.89 be
Galangal 13.40 £0.84 a 1840+1.12b
Chinese turmeric 12.80 £0.39a 16.30+1.01b
Cardamom 8.10 041 ¢ 8.70 £0.25¢
Turmeric 12.30 £ 0.53 ab 1590+ 1.38 be
Ginger 12.70 £ 0.53 ab 12.20 £0.51 cd
Banana 14.60 £0.29 a 23.20+0.73 a

Note: Figures followed by the same letter are not significantly different according to LSD5%

Body width of first and second instar nymphs of
P. nigronervosa lived on galangal was significantly
different from those lived on other hosts. At third instar,
only the width of those lived on cardamom significantly
different from those of aphids lived on turmeric, and for
the fourth instar, significant different was only between
those lived on cardamom and turmeric (Table 4). Nymph
width is a species characteristic of aphid which normally
measured as head width across the eyes of the imagoes
[4].

Number of antenna segment was no difference for
the same instar of P. nigronervosa even though they lived
on different hosts. However, the length of the antennae of
the aphid lived on Javanese turmeric and ginger were
significantly shorter than those of the aphid lived on other
hosts. According to [24], the length of antennae of P.
nigronervosa is almost the same as the length of its body,
and in this rescarch we also found that the average length
of antennae of each instar of P. nigronervosa nymph was
almost the same as the average length of each instar body
(Table 3, 5).

The longest life cycle of P. nigronervosa was
found when the aphid live on torch ginger and cardamom,
and the shortest was when the aphid lived on ginger and
banana (Table 6). Life cycle of P. nigronervosa on carda-
mom and torch ginger almost the same as life cycle of the
aphid reported by [12] that life cycle of P. nigronervosa
ranged from 8 to 11 days but life cycle of the aphid lived
on other hosts were shorter, ranged from 8,6 to 9.9 days.

P. nigronervosa not only had shorter life cycle
on torch ginger and cardamom, but also had shorter
reproductive period with smaller fecundity which
were significantly different from those of other hosts.
The fecundity of P. nigronervosa lived on Zingibera-
ceous plants were smaller than that of the aphid lived
on banana (Table 7). Fecundity of P. nigronervosa
lived on banana cuttings under laboratory condition
was 23.20 nymphs per adult which was almost the
same as the fecundity of the aphid on banana reported
by [16] that average offspring of banana aphid P. ni-
gronervosa per female was 22.
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4. Conclusion

Banana aphid P. nigronervosa was able to live on
all Zingiberaceous plant species with morphological and
biological characteristic almost the sama as those lived
on banana as the main host of the aphid. The difference
was noticed only on those lived on torch ginger and
cardamom which showed longer life cycle but smaller
fecundity.
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