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Abstract

Cyclamen rohlfsianum belonging to Primulaceae family, a medicinal
herb tuberous, and is documented as a logo for Libyan Flora
Encyclopedia, However, the allelopathic activities of this plant yet have
not been examined. So, the present study was done to evaluate the
allelopathic activity of C. rohlfsianum (Tubers-Leaves) aqueous extracts
was tested in a dishes experiment at concentrations of 10, 15 and 20% ,
and as crude powder in soil at concentrations of 2, 4 and 8% in pots
experiment on seeds germination and seedlings of two Vicia faba
cultivars (Local and Massa). The results of a dishes experiment showed
highly significant differences in the reduction of germination
percentage, and reduction of radicle and plumule lengths for two
cultivars compared with a control. The results of a pot experiment
showed also reduced emergence percentages of seedlings, root and
shoot systems, and fresh weights. Most of the concentrations used
caused a decrease of content chlorophyll (a, b, and Total pigments) and
an accumulation of carotenoids of two V.faba cultivars. The tubers had
the most toxcity in inhibiting, while Massa cultivar is the most
sensitive.
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Introduction

Weeds are among the most important pests
that hinder access to high-quality agricultural
production [1] ,consequences effects caused
by these weeds, especially wild ones a direct
or indirect effect around agricultural fields
known as allelopathy, by producing chemical
compounds that leak into the environment,
Allelochemicals is weed metabolites products,
which may affect plants at different stages of
growth, such as seed germination, seedling
growth, flowering, and fruiting [2; 3 ;4].
Allelochemicals affect the germination and
growth of neighboring plants by disrupting
various physiological processes including
photosynthesis, respiration, mineral nutrition,
and hormonal balance {Formatting Citation} .
Vicia faba L. is one of the most important
leguminous crops in Libya, being a cheap
source of protein, and minerals, in addition to
its contribution to soil fertility [6]. However,
the Vicia faba crop is subjected to many
biotic and abiotic stresses, especially
allelopathic stress [1] . Cyclamen rohlfsianum
an endemic strain, of the most famous native
plants in Al-Jabal Al-Akhdar region,belongs
to the Primulaceae family, known locally as
Al-Rakhf, perennial tuberous herbaceous

Materials and Methods

- Sample Collection

Samples of Cyclamen rohlfsianum (leaves-
tubers) were collected from Al-Bayda city, it
is defined to classified according to (7]
,washed with distilled water, then dried under
natural conditions, grind with an electric
grinder, and finally preserved for use.

- Petri dish Experiment

Seed Selection

The homogeneous seeds of Vicia faba, were
selected, cleaned of impurities, and viability
was tested by soaking in distilled water to get
rid of empty seeds floating on the surface,
soaked in 1% of sodium hypochlorite solution
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plant, documented as a logo for Libyan Flora
Encyclopedia ,[7] Also, allelochemical
interactions with Vicia faba have been
documented in a variety of Weeds, especially
medical. for example, a study done in Libyan
showed that Arum cyreniacum added to soil
has negative effects on root and shoot system
lengths, fresh and dry weights, chlorophyll
(a,b), and carotenoids, from Vicia faba [7] .
In addition, a study done in Saudi Arabia
revealed that chloroform and methanol
extracts of the Citrullus colocynthis, did not
have an inhibitory effect on seed germination,
but it reduced the leaf surface area and
carbohyrates content and led to the
accumulation of proteins of Vicia faba [8] .
On the other hand, the toxic mutagenic
effect of Zygophyllum simplex L. extract on
Vicia faba germination was also confirmed. .
The purpose of this study was to see if
aqueous extracts of Cyclamen rohlfsianum
leaves and tubers at different concentrations
(10, 15 and 20%), and adding the crude
powder to the soil at a concentration of (4, 6
and 8 %), (tubers-leaves) had an allelopathic
activity on the germination of seeds and the
development of seedlings of Vicia faba
cultivars (Local and Massa).

for 3 minutes and washed with distilled water
[10].

Preparation of the Aqueous Extract

The aqueous extract (leaves- tubers) was
prepared separately by adding 200 g of air-
dried powder to 1000 ml of distilled water for
24 h, after that the extract was filtered through
filter paper and placed on a Shaker for 24
hours. Then it was centrifuged at the speed of
2000 rounds per minute for 15 minutes. The
extract was passed through Whatman filter

paper No.l. The obtained extract
concentration was considered as the stock
solution  (20%) [11]. Then it was

appropriately diluted with distilled water to
give final concentrations of 10, 15, and 20%.
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Seed germination:

Normally, 10 seeds per Petri dish, were lined
with two Whatman No.1 filter papers,
incubated at room temperature, three
replications for each treatment, dishes were
subjected to daily observation for 10 days and
follow-up of germination in terms of addition
of extracts to the treated dishes. Distilled
water was added to control as needed for each
dish [12) , germination was calculated
by recording a number of germinated seeds in
all treatments starting from the second day,
which the first germination occurred,
germination criterion is the appearance of
radical outside seed cover [13] . At the

- Pots Experiment

The soil samples were finally sterilized at
(90°C for 48h) to remove any microorganisms
and weed seeds. Ten seeds of Vicia faba
cultivars (local - Massa) were sown in plastic
pots (16 cm in diameter) in pure culture
practices with about 1000 g of sandy loam
soil thoroughly mixed (w/w) with 2, 4, 8 % of
electrically crushed crude powder of leaves
and tubers of C. rohlfsianum. One treatment
was run as a control with zero percent of
crude powder with three replicates. The plants
were watered every two days on average with
normal tap water. The experiment was
performed  under  normal  laboratory
conditions. After 21 days, the homogenous
seedling was carefully collected from each
treatment, washed with tap water to remove

Statistical Analysis:

The Experiments were designed according to
the completely randomized design (CRD).
The statistical analysis was performed using
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experiment, results of following traits were

taken:

1- Germination percentage (%) = number of
germinated seeds / total number of seeds x
100 [14].

2- Mean germination time = the total number
of germinated seeds per day / total number
of germinated seeds at end of the
experiment [15].

3- radical and plumule lengths: The root and
plumule lengths were taken using a
graduated ruler, the averages were
calculated by taking 5 seedlings from each
plate.

the adhering soil particles, and then, by

distilled water, gently blotted with filter

paper, recorded the final results .

- Seedling emergence rate (%) = (number of
emerged seedlings/total number of seeds)
x 100 [16].

- Shoot and Root Length (cm): Stems and
roots were separated, and measurements
were taken using a graduated ruler, the
averages and calculations were sampled in
three replicates.

- Fresh weight of seedling (g): The weight
of the seedlings of each pot was taken and
the averages were taken.

- photosynthetic pigments (chlorophyll a , b
and  carotenoids) were  determined
spectrophotometrically according to [17].

(Minitab 17) program and ANOVA variance
analysis tables were used to compare averages
with the least significant difference (LSD) at
0.05.
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Results:

The results shown in Table (1) indicated that
there were highly significant differences
between Cyclamen rohlfsianum extracts and
the tested concentrations on the growth of two
Vicia faba cultivars (Local and Massa), in
reducing germination percentage, delay
means germination time, reducing radical and
plumule length, after 10 days from the
beginning of the experiment compared with
the control. The concentration of 10% for the
local cultivar recorded a germination rate of
(93, 60%), and (70, 40%) for the cultivar
Massa of leaves and tubers extract,
respectively, compared to the control. The
rates of decline increased with the increase in
concentration, as a concentration recorded

15% for the Local cultivar germination rate of
(56, 20%), and (40, 13%) for the cultivar
Massa, for leaves and tubers extract,
respectively, compared to the control. This
was followed by an apparent delay in mean
germination time, at rates that ranged between
(4.2 - 6 days), for the two Vicia faba cultivars,
all this, in turn, led to a decrease in radical
lengths at rates ranging from (1.0 - 3.1 cm)
compared to the control, for the two cultivars,
also observed that no appearance of the
plumule was recorded except for a 10%
concentration of leaves extract at a rate of (2.9
-2.0 cm) for the two cultivars local and
Massa, respectively, compared to the control.
Finally, the 20% leaves and tubers extract
concentration did not show any seed
germination of Vicia faba cultivars.

Table (1): Effect of Cyclamen rohlfsianum extracts on seeds germination of Vicia faba cultivars

£ Radical length Plumule length
= C((())/n)c Germination (%) Mean Germination time (cm) (cm)
= 0
>
° leaves | tubers | leaves | tubers | leaves | tubers | leaves | tubers
Control 100.0 2.6 6.4 5.2
_ 10% 933 60.0 4.8 4.3 3.1 15 2.9 0.0
(1]
8 15% 56.6 20.0 5.7 5.5 1.8 0.0 0.0 0.0
2
20% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control 100.0 2.9 4.2 4.1
< 10% 70.0 40.0 4.5 4.2 25 1.3 2.0 0.0
(7]
§ 15% | 40.0 133 6.0 5.6 1.0 0.0 0.0 0.0
20% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
L.S.D 3.2537 0.4163 0.1150 0.0614
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As shown in Table (2) and Fig. (1, 2) the
results of adding crude powder (leaves,
tubers) of C. rohlfsianum to soil at a
concentration (2, 4 and 8%) on seedling
emergence, Shoot and root length, and fresh
weight of two Vicia faba cultivars after 21
days from agriculture at pots. It was found
that the concentration of crude leaves powder
(2 and 4%) had no significant effect on the
seedling emergence rate of a Local cultivar,
while this proportion for the Massa cultivar
decreased to (70, 50%), respectively previous

concentrations. Increasing leaves powder in
the soil to 8% increased seedling germination
inhibition to (50, 20%) for two cultivars,
Local and Massa, respectively. The data of
adding crude tubers powder also recorded the
highest inhibition rates, which amounted to
(80, 60 and 20%) for the Local cultivar and
(60, 20 and 10%) for the Massa cultivar with
a concentration of 2, 4, and 8%, respectively.
The results also indicate a decrease in shoot
and root length, and fresh weight of two
cultivars of V. faba (Local and Massa).

Table (2): Effect of Cyclamen rohlfsianum (Crude powder) on growth rates of Vicia faba cultivars

at pots.
g| Con Number Root length Fresh weight
% %) | seedling (%) Sho‘(’éri]e)”gth e Q)
leaves | tubers | leaves | tubers | leaves | tubers | leaves | tubers
Control 100.0 26 22 62.8
_| 2% 100 80 21 16 17 11 53.8 33.6
§ 4% 100 60 17 11 13 7 41.5 15.4
- 8% 50 20 12 6 6 3.5 13.2 7.0
Control 100.0 23 18 48
<| 2% 70 60 18 12 14 12 39.0 21.0
2 4% | 50 | 20 | 13 5 9 239 | 111
= 8% 20 10 5 3 4 8.2 5.0
L.S.D 48612 1.1585 0.7778 0.8696
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As shown in table (3), the results of an effect
of adding the dry crude powder of C.
rohlfsianum  (tubers - leaves) to soil at a
concentration (2, 4 and 8%) on the content of

(Local and Massa), where the results showed
a decrease of content chlorophyll (a, b and
total pigments) and an accumulation of
carotenoids of two Vicia faba cultivars leaves,

chlorophyll (a, b, carotenoids and

Total

compared to the control.

pigments) of two cultivars of Vicia faba
Table (3): Effect of Cyclamen rohlfsianum (Crude powder) on content of photosynthetic pigments
of Vicia faba.
g Conc. | Chlorophyll a Chlorophyll b carotenoids Total pigments
=2 ' mg/g
3 (%) mg/g mg/g
leaves | tubers | leaves | tubers | leaves | tubers leaves | tubers
Control 13.7 11.5 2.3 27.5
_ | 2% 11.5 6.3 7.4 3.7 3.2 3.9 22.1 13.9
S| 4% | 82 34 5.9 3.0 3.3 4.0 17.4 10.4
1 8% | 60 | 16 4.0 2.5 3.0 45 13.0 8.6
Control 9.8 10.5 2.0 22.3
s | 2% 9.0 6.4 6.0 4.0 2.2 3.6 17.2 14.0
§ 4% 57 2.0 3.5 11 3.0 3.9 12.2 7.0
8% 2.5 0.9 2.0 0.5 3.1 4.2 7.6 5.6
L.SD 0.3765 0.3012 0.1609 0.4957

[Contror] |

Fig (1): Effect adding of a Crude powder of Cyclamen rohlfsianum on growth rates of Vicia faba
(Local).
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e >4)73

Fig (2): Effect adding of a Crude powder of Cyclamen rohlfsianum on growth rates of Vicia faba
(Massa).

Discussion

Weeds stunt crop growth by competing with
plants for water, nutrients, and sunlight,
causing significant losses in crop production.
In addition to its allelopathic negative effects
[18; 19]. So this study was conducted to test
allelopathic effects of aqueous extracts and
the crude powder added to the soil from
Cyclamen rohlfsianum. which showed that the
aqueous extracts of (leaves and tubers) have
an allelopathic effect against germination
rates of Vcia faba. This result agreed with the
previous findings [8] [20] Where allelopathic
compounds present in the aqueous extracts of
many wild weeds had high toxicity against
growth V. faba. The powder added to the soil
also had negative effects on the growth of
V.faba seedlings, and of a decrease of content
chlorophyll a, b and Total pigments, and

Conclusions
It can be concluded from this study that

C.rohlfsianum has clear allelopathic effects
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accumulation of carotenoids of two V.faba
cultivars. These results were supported by
[21] ,who found inhibition on germination
and seedling growth of V. faba when using
Arum cyreniacum powder added to the soil,
through various mechanisms such as
decreased mitotic activity, decreased ion
uptake rate and inhibition of photosynthesis.
The results also showed that tubers are more
toxic than leaves, possibly because they
contain phenolics, triterpenoids, saponins, and
steroidal compounds. in addition Kaempferol,
Genistein, Hesperetin, Oleanolic acid and 7,
8, 4-Trihydroxyflavone [22] . In general,
Massa cultivar was found to be the most
sensitive cultivar to allelopathic stress, this
may be due to the different genomic
properties of the cultivars [23].

against seed germination and seedlings
growth of Vcia faba. The tubers were the
most toxic than leaves, so , excluding of
C.rohlfsianum and limiting its spread near V.
faba cropsis recommended.
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