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Abstract: This study was mainly conducted due to importance of plant manna and their production process
regarding pharmaceutical use. Therefore, the behavioural characteristics of Poophilus nebulosus Leth
spittlebug on Alhagi persarum Boiss and Buhse camel thron plant in Torbate Jam region, Khorasan Razavi
province were assessed during 2006-07. Hedysarum or Taranjabin manna is a sweet liquid with pharmaceutical
effects and it 15 exhausted by the spittlebugs after they nourish on the camel thorn plant. In European
references, this manna is referred to as the “persian manna’. Tn this study we found out that the spittlebug has
5 nymphal instars and 3 generation per annum. The first generation’s activity starts from early April and the
instars make a great deal of spittle at the bottom section of the plant while they reside mside the foam. The adult
spittlebug appears i late April and moves out of the foam, creates a non-sweet and non-crystallized fluid which
dries out as a white powder on the plant. The second generation which appears in mid June is behaviorally
different from the first generation as they have an independent life, are resilient and enormously active, stay
at the browse of the plant and do not create any spittle. The first hedysarum manna crystals are produced by
this generation in late June. The activity of the third generation 1s similar to the second. Hedysarum manna
production continues as mentioned until the end of autumn. By the end of autumn the female spittlebug lays
the eggs underneath the skin of the stem. The spittlebugs in Torbate-JTam region prefer the plants which are less
damaged due to exploitation of hedysarum. In this study we realized that this spittlebug is also able to hibernate
as an adult insect. There 1s evidence that the bug was not capable of spittle production on the cut browse of
the camel thorn plants and the process was ceased after a short period of time. We also found out about the
rapid re-production of foam by the nymph instars after long-term spring rain when the plants were completely
rinsed off.
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INTRODUCTION

One of the major disadvantages of modern medical
science, despite of conspicuous benefits in
comparison with traditional medicine, 1s lugher
consumption of chemicals which unfortunately 1s
becoming worse over time. Many scientists in this field
believe that herbal medicine is a good substitute for the
chemicals used n modern medicme. Plants have been
used for medicinal purposes for as long as history has
been recorded. With certain scientific knowledge on how
to use such medicine, frequent consumption becomes a
possibility. Herbal manna 1s a series of compounds
(Ateenechy, 1987) with pharmaceutical and nutritional
virtue and plays a specific role in traditional medicine. In
fact it is the irregular, externally yellowish-white color,
sweet tasted exudation of insects produced after

its
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nourishing on the host plant and can be found
crystallized on different parts of the plant. Different types
of manna are produced by different insects on their
specific host plants. Hedysarum an important
pharmaceutical factor m traditional Persian medicine. It 1s
referred to as Persian-Mamma, Mereniabm-Manna,
Alhaghi-Manna and finally Taranjabin-Manna in scientific
references (Henriette, 2007).

Taranjabin 1s a gentle laxative that usually operates

i

muildly. It 1s also used as sweetener in traditional medicines
(Esmaeel, 2001).

Previously it was believed that hedysarum was
produced and spread out spontaneously as a result of
insect damage to the Alhagi sp. camel-thom plant stem.
Later on the role of one kind of a coleoptera was
discovered. In recent years, it has been proven that
hedysarum 1s secreted by spittlebugs on Alhagi persaram
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camel thorn plant (Asgarzadel, 19997, In this stady they
have aso rased the presence of melezitose orly in
hedysanan marma and not in the camel thorn plant
(A sgarzadeh, 1995,

In 1965, this species has been reported for the first
titn e from Fars province of [ran (Shiraz and Fasa reglons.
2150101970 hasbeen collected from Alfeag, camel thorn
platrt fromn Ghazvin and Shirar reglonsin Iran (Jir, 19810

Lethi ety f of . (1376 has classified thi s spittlebuz in
Aphrophoridae familyin the super family Cercopod dea.

According to the latest classification, the spitfletug
which produces  hedysanum  matma belongs  to
Cercopidae family of H omooptera order (& szarzadeh, 1999,
Boarroref o, 2005, Jird, 19810

Insects belong to fhis family are small and more
sitnilar to froghoppers due to thelr leaping shility. They
feed from the sap of the trees and plants. The body of
ingtars is cowered by foam-like exudates produced by the
ingtars themselves, therefore it gives rise to the name
spitfle or frothy togs (Borror ef al, 2005, Daly o o,
19EE).

There is no clear evidence among irdernationa
referetices regarding the function of Poophihs nebdosis
spittlebyg and its manna secretitig o camel thorn plant.
Inone stady, the species hasbeenreported as aterrestrial
ingect that ives in Kharazm region on the banks of the
Aral Bea (Khamraey, 2003). Other studies have also
reported a few of the insect™s species to be agriculbural
pests (Ajaw and Oboite, 2000; 3hih o af, 2005, Ina
study conducted in Afghatd stan, hedysanay s was
repotted as being triggered from Alhag camelorum catmel
thotty plart gt they have not mettioned arerthing about
the spittlebug. In the same study, they hawve alzo high
lightered the presence of hedysarun in Khaf region in
Ttan(Adtchison ef al, 1985,

The ohject of the cwrrent study was to investigate the
behaworal characteristics of this spittlebugand its patt in
Persian matma producti o,

MATERIAL S AND METHOD S

Behawioral characteristics of spitfletmg on A
persarum camel thorn plant i Torbate Tam region was
studied and samples were talien onee aweek for a period
of one year during 2006-2007. A tes spooty, a kidfe of in
sothe cases a small paint beush was used for sampling
Ahoat 10 camel thorn plants were taken out of the fatural
growth area, plarted in pots and transferred to a
greetthouse for firther inwvestigation in spring 2007,
Afterwrards, the fiviction of insects and stages of growth
of the camel thon plant wnderwent assesament by
cteatitg et shelves DMleanwhile these stages were

a0%

fregquently compared between our marked plards in their
nataral growth regions while sampling from insect’s
housing spot on the plad was continaoasly repeated
every week and assessed using a stereomicroscope.
dtages of growth and belavior of the insect in different
etrvirormn ental situations was also investigated Finally
the samples were sent to the National Institite of Plant
Protection for recogrition

RESULTS AND DISCU SSION

Camel thorn plants located i the greenhiouse and the
tegion wder stiady both grew at the same time in mid
Wlarch Onece the plants grew about 10 om in length during
21-25 April, the egzs underneath the skin of the plant
belong to Pooplilus nebidosis Leth spittlebnag hatched
andthe first instars came out, settled on the new stems of
the plarts and derived its noristenent from phl oem sap
of the plart by piercing their them with their stylets and
sucking the sap. Exhaustion almost starts right after the
instars start feeding and bor using this fluid with the help
of abdomen and the contirmous movement of the
ahdominal segments, theinsect create a foam-like
etrvirotunent (Fig 1 and 27,

Mechardam of foam making is explaned in details
fiether on. After creating froth, the insect uses the foam
as a moist and secwre habitat and starts moving [t is
impottant to mertion that in oo studies on the foan, we
found a type of parasitoid of hopnenoptera which was
dead after being trapped in the foan. It was then
cotwluded that the foam creates a secure habitat for the
delicate body of instars from predators at this age.

The body length of first ;ywnph instars iz
approximately lmm. On the 5th-Tth day of nourishing,
whet the size of the body reaches abodt 2 mam in lengthy
the ingect stattz molting. The second instars (Fig. ), alzo
produce spittle on the wery lowest part of all parts of the
platits dhove soil leswel.

Fig 1:First generation acti-ity oncamel thorn plant



Rzs. [ Biol 5w, 3¢8): 807-811, 2008

Fig 2: Spitfle made onthe camel thorn plard

Fig 3: Zecond instar of the first generation wnder =40
magnificaion

After 5 days when the body length of the second
fipnph instars reached about 3mm, the second molting
ocours and the instars enter the third noypmph instar in
which they also cortitnie theit spitfle maling Hnetion.
The foatm produced atthiz age will be located at about
10-15 e height of the stemn. Thizs age of the instars is
along with the width gowth of the insects” body
accompat ed with the length growth so that by the end of
their thitd instar the width of the body will be tadice moore
thaty before at about 2 mam and the length will be about
5omm. At this tim e the 4th molting happens The fourth
instars are motre active compared with the 3rd and they
drop spitfle at the height of 20-30 cm of the stem . [t should
be menti orned that all the stem will everdually be covered
with the sloping foam as well as the first roomph instars
spitting function at the lower parts of the stem. At the end
of thiz age which takes about one week to complete, the
ingect’s body length will be about 7 mi and that’s when
the Sthinstars are borne and the last molting happens.
We should mention that the instars will have a soft and
slippery body dus to the modst habitat and the wing pads

ang

Fig &4 Foophilus nelulosws  Leth adult tag wnder =16
magrification

are tiot dewveloped wet. The three-segmented stylet is quite
long it the first instars howewver gradoally becomes
shotter. The fifth mymph instars produce a great deal of
spittle in com pare with the previous age and they setfled
oty the host plants approximately  abogt 50 om height.
The abdomien grows a lot more than the rest of the body
at this age. This stage takes ahout 7 days and at thistime
the body length will reach abowt 2.5 mm. Foam making
functiorn actually reduces and everdually stops by the end
of this period as the itisect gets closer to the time of
molting wihich is explained in details below: The achlt
ingect stay in the spit mass for the first few hows of it's
appeatatice watl the cuticle iz hard and fully o gmented.
The skin color first appears white but as it’s exposed to
the air it turhs into a grayish color. The first adult insect
appears it late May (Fig. 4). The body length i 9.5 and
O mrum it Females andmales, respectivel v atd they have the
capakility.

In arder to recce the amourt of ener gy cotmunption
and passing the extreme heat of suwmmer when out of
gpittle, the itisect changes it’s location dwing day and
might so that it stays on the browse of the plants early in
the morring and by the titme it gets warmer it movestothe
plarts located in the shadow and shelters itself from the
suny by b ding underneath the thorns of the plant.

In cases were population of the insects is too kigh on
the platts, the addt insects move to other plants after
mating This is mairnly important in proiding enough
sources of rotrition for instars belong to the next
generation which will probably have a higher popudation
than the generationbefore.

The spittle from the first generation insects on the
A persawm camel thorn plant iz non-sweet, non-
crystalized and dries out as a white powder on the dry
plants. Mearvahile, the discharge becomes sweeter during
June bt still does not sclidate It seems that hedysaram
production is the result of changes that ocour in the resin
of the plant due toits mating phase.
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Fig. 5 Seconnd and 3rd generation activity az Taranjabin
mana

Fig. &: Taranjabin manna separated from the plant

The adult female spittlebug lays eggs on the dry
camel thorn plants after mating. When the eggs are
hatched, first nymphs of the second generation appear
which are behaviorally and apparently different from the
first nymph instars of the previous generation; they live
in afree habitat and don’t need to make spittle to survive.
The wings are slightly larger and cover the whole back
and abdemen. The second generation emerge 1n early July
and dizappear when the adult inzects turn up by latter
August. Due to different timing of laying eggs it is
possible to find 2-3 ages of nymph instars on the plants
concurrently.

Instars are more active on the tip of the browses, they
feeding from the sap of the plants and are the first age of
nymphs of this spittlebug that can produce hedysarum.
Therefore the first crystals of hedysarum are the result of
the Although
crystals produced by the first, second and even third

second  generation insects’ function.
nymph instars are very small but they grow larger in the
coming ages by the adult bugs (Fig. 5 and &),

The adult bugs in the second generation lay eggs to
create the third generation and this activity starts from

late Augustuntil early September.
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The growth stages for the third generation are similar
to the second Hewewer, due to higher population density
of the insect per unit surface and their sunultaneous
activity, hedysarum production raises extremely This
extremity reaches its mazimum when some instars of the
3rd generation attain their last nymphal age, some adult
bugs from the same generation appear and the autumn
cool climate starts.

Although, due to the cool
possibility for not all the third generation to gain maturity
of to lay eggs but the insects which had an eatlier
adulthood will move to the areas in which the camel thorn
plants are less damaged due to commercial exploitation of
hedysarum and lay their eggs underneath the skun of the
plant. These eggs will hatch in spring when the weather

climate there is a

becomes warmer and the first generation of instars starts
their activity again. However, this study showed that not
only eggs, some adult bugs also hibernate.

Foam making process: In order to understand the
mechanism of the first generation nymph’ spittle making,
a few of them were removed out of the fluid and
transferred to the non-spittle plants 1n the greenhouse
and their behavior was closely observed Behavioral
characteristics of the insects, regarding foam making are
as follows:

The nymph instar finds its suitable location by
mowing along the stem. The proper distance from the
crown of the plant 15 different regarding insect’s age
in a way that the older instars are settled in higher
locations. In fact along with the plants growth and
thickening of lower tissues, instars will alse enter a
new age and start functioning in the higher portions
of the stems. Therefore we can say that only one part
of the stem is most beneficial to each instar at a
certain age. We also need to mention that if other
instars are available on the stem the spittle bug
prefers to stay and produce spittle along with the
other available instars,

After finding the suitable location for feeding, the
spittlebug nymph usually rests head downward on
the plant.

After few minutes of continucus feeding the insect
will frecuently expand and contract the abdomen for
awhile.

The first drop of fluid comes out the nymph’s anus.
This drop is trapped between the bug’z legs because
of its downward situation. The second drop comes
out after a few seconds and the nymph tries to trap
the other drops between the legs and create ar
bubbles by mowing itz abdominal candal segments.
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The rate of bubble making is one per second and
after a short amount of time the mnsect’s body will be
covered with the spittle. Other mstars also cooperate
in this process and develop the spittle volume so that
all the stem surface will be covered with foam and the
nymph can easily move m it.

In the current study we realized that the spittlebug
was unable to produce spittle on the cut stems of the
camel thom plant. This shows a close relationship
between the foam making procedure happens in the bug’s
body and sap flow in the plant. Tt was also observed that
spittlebugs restart producing spittle after a long rain. In
complementary studies, death of spittlebugs after their
detachment from the plant and exposing to artificial
humidity was reported.

Tt should be pointed out that the sampled insects
were sent to the National Institute of Plant Protection in
Iran and the mentioned species was confirmed to be
Poophilus nebulosus Leth. in Cercopidae family. There
are 5 nymphal instars and 3 generations per annum. The
first generation instars live thoroughly in the foam and
create the second generation after spending their nymphal
period and mating. The first crystals of hedysarum are
created as the result of the 2nd generation activity on
Alhagi persarumi camel thorn plant 1n late July. However,
exploitation 1s normally postponed due to the warm
climate, young age and low population of the instars. A
nmumber of factors are involved in hedysarum production
but the certain role of only a few of them has been
determined. The most inportant 1ssue 1s the msect’s
relation with the plant and regional conditions which
requires additional mvestigation. Further studies on the
insect and discovering its complicated relations with the
habitat can be a great assistant to technicians to protect
and spread Taranjabin as a valuable product.
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