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Abstract

Dorema aucheri Boiss is a perennial mono carpic species endemic to the southern parts of Iran. Traditionally, gums, young leaves and

branches are used for medicinal and nutritional purposes. The gums are harvested for local and international trading. To get information about
the conservation status of the species, we interviewed 27 indigenous informants from 12 villages around M. Hezar, S Iran. The main questions
referred to the plant parts used, the type and frequency of harvesting and the effects of defoliation and gum harvesting in individual plants and
populations. Furthermore, we were interested in the local income per person, the trade chain and the final products of Dorema aucheri used
in foreign countries. The results indicate that gums were traditionally used as a poultice to treat skin cracks, but are now harvested mostly for
trade. The price of the gum increases more than 10-fold through the trade chain. In foreign countries, the gum is used for different purposes
like porcelain cements, incense materials and expectorant. The interviews also showed that the local people depend on gum collection and that

sustainable use of the plants is urgently needed.
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Introduction

Iran is a large country with ca. 1.6 million square kilo meters.
The variegated climatic, edaphic and topographic conditions
caused highly diverse vegetation in the country. In total,
7.300 species are known [1], 850-900 of these (13%) used as
medicinal and aromatic species [2,3]. Iran has a long tradition
in medicine and a broad knowledge on the use of medicinal
plants [4]. Depending on their significance as medicinal, spice
or food plants, species are used locally or widely. Some are
even exported to different countries which increase the rate of
harvesting and may have a destructive effect on the populations
of the respective species. Recently, it is reported that the tubers
of different Iranian species of Orchis (Orchidaceae) were
exported to Turkey to be used in ice-creams or tea powder [5].
Due to over exploitation, the species are calling a walk-up alarm
for conservation. This is also true for Ferula assa-foetida L. and
F. gummosa (Apiaceae), two important medicinal plants listed
in the Iranian Plant Pharmacopeia. They are locally extinct, and
now introduced as endangered species [6,7].

Apiaceae is one of the largest plant families in the Flora of
Iran (112 gen. 364 spp.) including many medicinal and aromatic
plants [2,7-9]. The genus Dorema D. Don has seven species in
Iran, two of them, D. ammoniacum D. Don and D. aucheri Boiss,

being endemic. Species of the genus are perennial mono carpic,
i.e., they pass a rosette stage for 3-4 years and then flower only
once. Except D. glabrum, all species are distributed in arid and
semi-arid areas of central and southern parts of Iran [10-11].
The gums (“gum ammoniac”) from D. ammoniacum and D.
aucheri are extracted and traditionally used as anti-spasmodic
and expectorant [12-14]. In southwest Iran, the young leaves
and branches are used to make a pickle and to treat digestive
disorders. Massive harvesting of the plant for trading has caused
a considerable decrease in population size threatening the
species [14]. In contrast, ethno botanical studies in southeast
Iran have shown that the gums are used as expectorants, anti-
spasmodic and preparing glues [15]. Studies on the conservation
status of the species in this area are lacking. In the present study,
interviews with indigenous informants aim to identify the use of
D. aucheri in southeast Iran and its conservation status.

Material and Method
Study Area And Species

In southeast Iran, Dorema aucheri grows at different slopes
of M. Hezar, Kerman province, at altitudes of 3000-3600m [10,16-
17]. While some populations are naturally protected against
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grazing and harvesting, others are close to farmlands or villages
where they can be easily exploited. We prepared a structured
interview using questionnaires (suppl. 1). The most important
questions referred to the used parts of the plant, the type and
frequency of harvesting, the income for each person per year,
the effect of harvesting on individual plants and populations
and the license for harvesting. We interviewed 27 indigenous
informants from 12 villages around M. Hezar who were chosen

randomly or deliberately, living very close to the habitats of the
species (Figure 1). Due to difficulties in the communication with
women, the interviews were mainly conducted with males either
at their working places or, sometimes, at their homes. Before
starting the interviews, we picked fresh samples of Dorema
aucheri and showed them to the informants to reduce mistakes
and misinterpretations (Figure 2).

A.
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Figure 2: Interview with indigenous informants in the story (A), in homes with men and women (B-C) and in the field (D).

Results

Based on direct contact with authorities of the Natural
Resources Organization in Rayen, harvesting of the gums is only
possible with a license given by authorities in the city of Kerman,
the centre of the province.

Collection of Gums

In the studied area, the gum is collected in three ways.

a) Thenatural form is called “tear-form”. A beetle from the
Curculionidae family stings into the fresh stem of a flowering

plant, immediately stimulating fresh gum production. This
gum is fluid and white in the beginning and becomes yellow
and viscous when exposed outside. Based on the interviews,
this gum type has the best quality. It can be collected as long
as the stem remains fresh, each time with an interval of 4-5
days. On average, a single plant produces 60 gr. However, as
collection is very time-consuming, the natural way of gum
production is little used by the people (Figure 3).

b) The second way is the shoot incision method. The fresh
stem is crashed by a sharp knife before or during an thesis
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stimulating gum production. After a few days, the gum can
be collected. On average, each plant produces about 100 gr.
Its quality is not as good as in the naturally produced way
and, therefore, the gum is mixed with other plant extractions
(Figure 3). Even worse, since the plant is single-stemmed,

this collecting type can be destructive for the plant. This is
particularly the case when the gum is collected in an early
stage of a thesis hindering the individual to set fruits and
seeds (Figure 3).

Figure 3: Different types of gum collection: tear-type (natural type of gum production, A), shoot incision (B) and destructive shoot incision

©).
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c¢) Root tapping is usually performed in individuals with
a thick root and the potential to produce the flowering stem
in the following year. It is performed in July-August when the

Traditional uses of the gum

In the study area, the plant is named Kaal, but the gum

has different names like Oshtork, Eshterk, Shotork. The
gum constitutes the most important part of the plant (97%)
traditionally used for different purposes (Figure 4).

rosette leaves of the current year start to wilt. To accelerate
aging, the leaves are bent down stopping the movement of

the gum and increasing its accumulation in the roots. Then,
to keep them in position, a heavy stone is left on them. After
a few days, when the leaves are all yellow, they are removed
and the upper part of the root is cut by a knife. To prevent
any dust, sand or litter, the exposed roots are isolated with
large flat stones. After 3-4 days, the gum can be collected. As
in the stem incision method, the roots are cut deeply (atleast
1cm) to reach the fresh parts. Gum collection can be repeated
five times giving on average 200 grm per plant. This type of
gum collection is the most destructive one Kkilling the plant.
Furthermore, the gums usually contain some sands and litter
decreasing their quality.

a.  The gum is mainly (71%) used as a poultice for curing
skin cracks (Figure 4). For this purpose, the dried gum is,
first, powdered with a hammer, then heated to become fluid,
and finally mounted on the skin and fixed for 2-3 days. The
cracked skin will be completely improved in this way.

b.  Sometimes, the gums are used as ornamental products
(12%, Figure 4). Like in the previous method, it is first
powdered and then intensively heated to obtain ash. The ash
is mixed with some oils like Eucerin acting as a medium and
can then be used as an eye powder.

Figure 4: The percentage of different plant parts used of Dorema aucheri (left) and different traditional uses of the gum (right).
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c.  Rarely (4%, Figure 4), the gums are used internally. A
small amount of powdered gum is drunken with water to
treat digestive disorders.

d.  Dried leaves are also used as fodder for livestock. Fresh
stems are collected in May-June, exposed to the sun to be
dried and stored in dry storages until winter when there are
not enough herbs in the pastures.

e.  Rarely, fresh leaves are used as bio-pesticides in rice-
fields. The fresh leaves are collected and then left in the main
water canals, especially in the main entrances of the field. It
is believed that some natural compounds are released into
the water acting against nematodes.

Gum Uses At Present and People’s Income

At present, the gums are mainly collected by local people
for their own livelihood. Some people collect the gum for both
own use and sale. However, the amount of self-consumption is
very low (50gr/year), the rest is sold. The gum is exported to
foreign countries to be mainly used in ships as isolators or glue
industries.

The gums are usually collected by root incision (83%) and
only sometimes as natural products (tear-form) and shoot
incision (17%). The amount of the collected gum depends in all
cases on the skills of the collectors and the size and density of the
population. Gums after root tapping are collected by specialized
(21%) or common collectors (62%). A specialized collector can
cut on average 120 plants per day, gaining about 5 kg gum per
day. Pending on the collector and the population, the amount of
collected gum can increase to more than 80 kg per month. The
tear form of gum collection only achieves about 600 mg per day
and totally 3 kg from 50 plants. The gums are sold directly to

local traders. Sometimes, collectors go to the city and sell the
gum to a shop. Gum prices depend on the quality ranging from
12$ (root incision) to 15$ (tear form) per kilo. Based on these
data, a specialized collector can earns 300 to 1.000$ per month
which is much higher than the income of 45$ from collecting
naturally produced gum (tear-form).

Trade Chains of The Gums Based on Interviews and
Contacts With Traders (Figure 5)

The gums are usually bought by local traders in the villages
who may sell them in the city of Rayen close to the villages.
However, as the price of the gum is the same in the city and the
villages, the local traders prefer to sell the gum in Kerman, the
capital of Kerman province ca. 120 km and N Rayen. Here, the
price of the gum is more than 20$/kg. From Rayen, the gum is
sold to main traders in Tehran (1038 km N Kerman), the capital
city of Iran. Sometimes, it is also sold in other large cities like
Esfahan or Shiraz (south Iran), where the price of the gum is the
same as in Tehran, i.e., about 40$/kg or three times more than in
the villages. Based on personal communication with commercial
companies in Tehran, the gum is exported to foreign countries
mainly the United Arab Emirates (UAE), China and France. The
price of the gums increases to more than 160$/kg, i.e. the 13-
fold of the original price. It is traded with the commercial name
“Gum Ammoniac” originating from Dorema ammoniacum. In the
UAE, the gum is mainly used as a biotic aromatic material in holy
places like churches. It is burnt in small plates and placed near
the main doors. In some countries like UK, the gum is used as
porcelain cements. Sometimes, it is used in medicinal industries
as expectorant. Only a small amount of gums is used in Iranian
industries. An example is Esfahan, where it is used as isolator in
ships and as good adhesive in glue industry.
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Figure 5: Trade chain of the gum from local dealers to Tehran and foreign countries like UK

Effect of Harvesting on Plants and Populations

Most of the collectors (92%) already know that a license
is essentially needed for gum collecting. They also know that

root tapping has destructive effects on the plant population.
In their view, stem incision can be destructive in young stems
before flowering, but not destructive in the fruiting stage. Most
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people (70%) agreed that the population size of the species
is decreasing. Many of them (43%) explained this by the long
dry seasons in recent years. Only 27% believed that it might be
influenced by over-harvesting of the gums. Other people (15%)
said that the populations are increasing due to suitable rainfall
in recent years.. The same percent of the interviewed people
(15%) were neutral arguing that the populations were stabile
during the last years.

Discussion

The gums are collected by three different methods. The
“tear” type has the best quality and purity. Although the skilled
collectors were aware about the minor quality of the gum gained
by root and shoot incision and about its destructive effects,
they prefer to collect the gum by these methods due to higher
quantity. In Ferula assa-foetida L. and Dorema ammoniacum
D. Don, the same harvesting methods already led to severe
destructions and it was recommended to avoid root incision
[18]. Protection is also needed for D. aucheri. As the local people
depend on the income from gum collection one should try to
cultivate the plant or at least to desseminate seeds to increase
the population. The quality of the gum is evaluated by its degree
of contamination with biotic and abiotic materials like pieces
of leaves, fruits, branches, sand and dust. However, in contrast
to Dorema ammoniacum and Ferula asa-foetida., it is not yet
analysed chemically. Knowing the active compounds of the
species would give valuable information how far the endemic
medicinal species D. aucheri could be used as a substitution
for the likewise rare and endangered D. ammoniacum. Despite
the occurrence of toxic compounds and potential hepatotoxic
capacity of D. aucheri, the young leaves and branches are still
used in SW Iran to make a pickle [14,19]. The biotic pesticide
activity of the fresh leaves against nematodes in rice fields may
relate with these toxic compounds. It is assumed that the amount
of toxic compounds decreases in dried leaves by losing essential
oils so that the leaves can be used to feed domestic animals in
winter. This is already known in Dorema aureum Stocks [20].
Comparative studies of the toxic compounds in fresh and dried
leaves may give valuable information about the rate of toxicity
in the leaves.

Ethnobotanical studies have shown that the gums are
traditionally used as glue and also internally to digestive
disorders like diarrhea and constipation. Dorema aucheri was
considered as possible source of “gum ammoniacum”. In the
past, it was also used for calligraphy [12,15,17,21]. Our results
in this area, however, showed that the gums are used externally
for medical purposes to treat the skin crack of farmers who are
working in the farmlands, for ornamental reasons and rarely as
digestive. The latter property may be explained by the presence
of flavonoids in the leaves [22]. These compounds plus bioactive
substances like elemicin and myristicin were already known
from the roots of Dorema glabrum which have antibacterial,
antifungal, anti-inflammatory and insecticide effects [23].

Remarkable anti-inflammatory compounds were also reported
in the roots of D. kopetdaghense [24]. To increase the knowledge
on the possible use of the plant, the chemical composition of the
gum should be studied carefully.

Conclusion

Dorema aucheri is an important food and medicinal plant
in southern Iran. It can be considered as a substitution for D.
ammoniacum [12]. Due to over-harvesting, populations of both
species are endangered. Indigenous people know about the need
to ask for a harvesting licence to collect gum and also about the
destructive effect of root tapping. To protect the species and
allow sustainable use at the same time, it is proposed to train the
people about a safe way to collect the gum by official authorities.
It is also recommended to maintain the population by collecting
mature seeds and dispersing them in the habitats.
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