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Abstract

Introduction
Citrullus colocynthis is an important medicinal herb, which is adapted to the arid
environments of Middle East, and North Africa and is important for its seeds oil, fruit,
and pulp materials.
Poor seed germination is one of the main problems in propagation of colocynth.
Despite rich literature on medicinal properties and seed germination requirements of
colocynth, there are still debates on the best seed dormancy breaking treatment.
Furthermore, geographic distribution, seed morphology, and phenology of this species
are not intensively studied. Therefore, our research was aimed on studying the
autecology of colocynth in Lut desert of Iran.

Materials and Methods
Botany: Citrullus colocynthis (L.) Schrad
(Colocynth) as a perennial herb has rough angular stem
with fleshy and rough leaves. The blooms are solitary
pale yellow. Each plant produces about 15-30 round
fruits with extremely bitter taste. The calyx englobes the
yellow-green fruit which becomes marble (yellow
stripes) at maturity. The mesocarp is filled with a soft,
dry, and spongy white pulp, in which the seeds are
embedded. Each of the three carpels bears six seeds.
Seeds are brown and about 5 mm long by 3 mm wide.

Study area: Our study area was located at longitudes of 58°, 33', 24" E and at
latitudes of 34° 35" 8' N with the elevation of 1105 m in Gonabad, Iran.

Sampling: To measure the vegetation of study area, a representative stand of
colocynth habitat was selected. Based on the dimension of habitat which occurred in a
flooded catchment, 5 line transects of 200 m length were established vertical to the
slope down to the catchment. Plots of 4×4 m were established at intercepted plants of
colocynth. Vegetation parameters of plant cover and litter were measured at early stage
of flowering (July-August, 2016 and 2017). The phenological stages of colocynth
were recorded every two weeks during growing season (May-November) of 2016 and
2017. Seeds of colocynth were collected in early November of 2017. Soil samples were
collected at depths of 0-30, 31-60, 61-90, and 91-120 cm in understories of colocynth
and in adjacent open area (1-meter distance from plants). The soil characteristics of
texture, moisture, pH, EC, sodium adsorption ratio (SAR), exchangeable sodium
percentages (ESP), and organic matter were measured (Kim 2005).

Seed viability and germination tests: To simulate seed germination of colocynth
in its natural habitat condition in temperature ranges of 14-27, 15-32, and 25-40°Cfor
nights and days, respectively. Pre-chilling (keeping seeds moisturize for 10 days in 5
°C) and control treatments were applied with 20 seeds in each of 3 replicates.

Phenoloy:

Seed Studies: The number of seeds per plant were 250 to 420 and the length
and width of seeds ranged 4 to 7 and 2-4 mm, respectively. There was a linear
relationship between volume of fruits and seed number in each fruit with
correlation of 0.95, i.e. number of seeds were positively and linearly increased by
the increasing of fruit volume.

Germination: The means of germination time and number of germinations
were significantly (P<0.05) higher under 25-40 ̊C than other treatments (i.e. 14-27
and 15-32 ̊C). The prechilling treatment have increased seed germination of
colocynth, which led to significant difference in the relationship between days
after sowing and germination time under the control and prechilling treatments.
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Colocynth is one of the major medicinal plants that naturally grows in deserts of
Middle East and North Africa. Extending cultivation of this species is useful for sand
dune fixation and for making incomes for the local inhabitants. Despite of numerous
studies on seed germination, there are still debates on best method of seed dormancy
breaking for colocynth. Moreover, seed morphology, phonological stages, and habitat
conditions of this species are not fully studied. In a flat plain of Gonabad, located at the
edge Lut desert, we have established line transects of 200 m and plots of 4×4 m, where
vegetation parameters, phenology, and soil characteristics of Colocynth habitats were
studied. Soil of study area was classified as slight alkaline, where pH varied between 77.5 in open and 8-8.11 under the canopy of colocynth. Two weeks pre-chilling at 5°C
and day/night temperature range from 25-40°C significantly increased seed
germination. In the study area colocynth was detected as a perennial herb with long and
ligneous roots (>120 cm depth). Its vegetative growth starts at mid-May, seed ripening
and shedding occur in October and November respectively. Average fruit volume was
2.62 m3 and seed number counted in each fruit varied between 250 to 420 by the length
of 4 to 7 mm and 2-4 mm width. Bigger size fruits contained highest seed number;
hence the full maturity stage is best harvesting time in terms of both economic value
and seed viability.
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Y = 0.6208 + 1.217 X-0.04 X^2
R-sp=0.95.8
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Conclusions
Statistical analyses: Germination percentages and mean germination time (MGT)
of three temperature levels under control and pre-chilling treatments were separately
analyzed by using one-way ANOVA.

Results
Habitat conditions: The study area was classified as sandy loam with slight
saline, where pH was varied from 7 to 7.5 in open areas and from 8 to 8.11 in
closed canopy of colocynth. The organic matter was varied from 0.22 % in bare
soils to 1.41% in closed canopy. Soil moisture was varied from 0.73% at the upper
layers to 4.56% at the lower layers of 120 cm.

Colocynth is a highly adapted plant to the desert conditions with alkaline soil. It is
a perennial herb with extensive root system. The seasonal growth stage starts at midMay and the growth continues till mid-autumn, when its fruits matured and seeds
shed at early November. The best temperature ranges for germination of colocynth in
the study area was 25 to 40 °C from night to day, which was close to daily
temperature regime of its habitat at the time of seasonal growth. Best harvesting time
(in terms of economic value) is at the latest growth stage in Mid-November.

