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ABSTRACT- Among weeds, parasitic plants have more profound effects on host
plants. Due to its wide geographical distribution, high host range, and inefficient
management methods, the Cuscuta (Cuscuta campestris) plant has become one of the
most damaging parasites. The present study aimed to control the Cuscuta weed
biologically. To this end, an experiment was conducted to investigate the allelopathic
effects of the extract of the Rhazya Stricta plant on the control of this weed population in
the laboratory of Velayat University of Iranshahr. The experiment was conducted as a
completely randomized design with three replicates. In this experiment, negative
allelopathic effects of different extracts of the R. stricta plant including acetone, aqueous,
methanolic, ethanolic, and hydroalcoholic extracts on the Cuscuta were investigated in
comparison with the distilled water (as control treatment). The results of this study
revealed that the aqueous extract of R. stricta significantly decreased the germination
percentage, germination vigor, germination rate, root length, and stem length of the
Cuscuta compared to those of other treatments. Also, the other extracts of the leaves of
the R. stricta plant have significant inhibitory effects on seed germination and seedling
growth of the tested parasite weed species compared to those of control treatment
(distilled water) suggesting the availability of inhibitory chemicals in the leaves of R.
stricta to control the Cuscuta weed. It is suggested to test the negative effects of R.
stricta leaf and stem extracts, after decomposition, on other weeds and adjacent and

sensitive plants to R. stricta.

INTRODUCTION

Weeds are uneconomic plants that reduce crop yield
(Mukhtar et al. 2012). In the new weed management
methods, a detailed understanding of the dynamic
relationship between weeds and crops is essential (Datta
et al., 2007). Among weeds, parasitic plants have more
profound effects on host plants. They take all or part of
the water, carbon, and nutrients they need through the
vascular tissue from the root or shoot of their host.
Therefore, they are considered among the most
important factors that reduce crop yield (Press and
Phoenix, 2005). Parasitic plants include a diverse group
of plants. Among them, the Cuscuta weed is an obligate
parasite of many plants in various families with a global
spread (Sandler, 2010).

Cuscuta is an annual obligate parasite from the
Cuscutaceae family and Cuscuta genus that infects
many crops especially broadleaf crops), ornamentals,
native plants, and weeds worldwide (Cordoba et al.,
2021; Lanini et al., 2010). Cuscuta also parasitizes trees
and shrubs (Lanini et al., 2010). There are more than 150
types of Cuscuta worldwide (Ashigh and Marquez,
2010). Cuscuta seedlings emerge from the seed coat
with a cotyledon-shaped hypocotyl without cotyledons.
These seedlings use stomatal movements and chemical

orientation to position themselves and wrap around the
crop stem (Kastier et al., 2018, Fernandez-Aparicio et
al., 2020). After Cuscuta wraps around the crop stem,
epidermal cells are formed at the junction of disc-like
meristems and form the haustorium (Vaughn, 2002). C.
campestris Yunck is a parasite of a wide range of
herbaceous plants that their seedlings do not contain
chlorophyll or have a small amount in them. Instead of a
regular root system, these seedlings have only a few
millimeters of primary roots (Kastier et al., 2018).
Therefore, they are incapable of autotrophic growth and
become old and die within 7 to 10 days after
germination in the absence of host infection (Fernandez-
Aparicio et al., 2022). When Cuscuta attaches to the
crop stem, there is no selective and effective control
method against Cuscuta to protect most affected crops
(Cordoba et al., 2021).

This weed lowers the growth and yield of many
agricultural and horticultural plants (Lanini et al., 2010;
Vaughn, 2002). During a weed survey (Sin et al., 2020),
C. campestris was found attached to 23 weed species
from 15 families. A higher frequency of parasitism of C.
campestris was determined in Polygonum aviculare L.,
Amaranthus retroflexus L., Chenopodium album L.,
Ecballium elaterium (L.) A. Rich., Lactuca serriola L.,
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Portulaca oleracea L. and Cichorium intybus L. weed
species. The infection intensity was the highest in
Lactuca serriola L., Convolvulus arvensis L., Portulaca
oleracea L., Tribulus terrestris L., Ecballium elaterium
(L.) A. Rich., Rumex crispus L. and Polygonum
aviculare L. (Sin et al., 2020).

Several strategies have been proposed to control this
parasitic plant, including mechanical methods (removal or
deep plowing), chemical methods (use of herbicides), and
biological control (biological herbicides and microbially
and genetically modified plants) (Westwood et al., 2018).

In addition to the advantages of the biological
control method, this method is effective in parasitic
plants because of the close connection between the host
and the parasitic plant. It has been explained that
chemical control of these weeds is difficult, and few
herbicides can selectively kill the pest plant without
harming the host (Sauerbon et al., 2007).

Allelopathy is the direct effect of one plant on other
plants through the release of chemicals (Garima and
Devi., 2017). It is a natural tool to increase crop yield
through weed control and reduce the use of chemical
herbicides (Alaesaboopathi, 2010). In most plants,
allelopathy causes the release of environmental
chemicals from their aerial and underground parts.
Allelopathic chemicals near other plants or weeds may
increase or lower their specific properties. Allelopathic
plants are agronomically significant and can manage
weeds (Anwar et al., 2016). Allelopathic relationships
between plants can be intraspecific or interspecific
(Garima and Devi., 2017). In this respect, allelopathic
compounds secreted by higher plants are often
secondary metabolites. It has been shown that
phenolics, quinones, cyanogenic glycosides, organic
acids, lactones, and terpenes are chemical compounds to
active allelopathy (Qureshi and Arshad, 2017). Terpenes
and phenolic acids were also reported by Shankar et al.,
(2009) to be common types of allelopathic substances.
These substances disrupt physiological processes,
including photosynthesis, respiration, water, and
hormone balance of receiving plants, by inhibiting
enzyme activity (Soltys et al., 2013). It has been
indicated that the integration of cultural control (the
use of wheat stubble mulch at the beginning of the
chickpea growth period) with chemical control could
be suitable option for dodder management in the
chickpea fields (Shamsi et al., 2018).

The Eshvarak plant, with the scientific name Rhazya
stricta Decne, is an allelopathic evergreen shrub
originating from the Karak region in Pakistan (Khan et
al., 2016). This plant competes with other plants in
terms of nutrients and ultimately prevents healthy
growth. Also, it reduces their performance qualitatively
and quantitatively. Research has shown the presence of
alkaloids, glycosides, triterpenes, tannins, and aromatic
substances in the leaves of this plant (Alqarawi et al.,
2018).

Weeds have the greatest economic impact among all
the biotic stresses that negatively affect crop yield
(Pimental et al., 2005). In this respect, parasitic weeds
are among the most destructive types of weeds that are
difficult to control regarding their ability to extract
nutrients and water from the crop and their

communication with the vascular system of the product
(Fernandez-Aparicio et al., 2016).

As C. campestris is an obligate parasite of higher
plants, the present study aimed to investigate the
allelopathic potential of the extracts of Eshvarak (R.
Stricta) leaves on seed germination and the growth of
Cuscuta seedlings that naturally grow with it.

MATERIALS and METHODS

The R. stricta plant with herbarium code
SH1128256.09FU was collected from Iranshhar-Khash
farms (Fig. 1A). Leaves were isolated and washed
entirely with water and dried in the open air under
natural conditions. Leaf samples (Fig. 1B) were

powdered and stored in plastic bottles at room
temperature.
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Fig. 1. (A) The Rhazya stricta plant collected from Iranshahr-Khash

farms. (B) Leaf samples
Preparation of the extracts

As discussed by Khan et al., ( 2011), about 10 g of
powdered leaves were soaked in 100 mL of sterile distilled
water for 24 h at room temperature. The aqueous extract
was filtered, and the final volume was adjusted to 100 mL.
This extract was considered as a stock solution of aqueous
extract. Other extracts contained hydroalcoholic, acetone,
methanolic, and ethanolic from the R. stricta plant (Fig. 2).
Maceration (soaking) method was used for the extraction
of these extracts. For this purpose, about 10 g of powdered
leaves were soaked in 70 mL of 70% alcohol plus 30 mL
of sterile distilled water (to prepare the hydroalcoholic
extract), 100 mL of acetone (to prepare the acetone
extract), 100 mL of methanol (to prepare methanolic
extract), and 100 mL of ethanol (to prepare methanolic
extract). Next, the extracts were kept for 72 h at room
temperature and on a shaker. After passing the desired
time, the extracts were smooth, and the solvents were
concentrated at a temperature of less than 40 °C by a rotary
device. Finally, after drying by an incubator device
(temperature of 37 °C), the residue of each extract was kept
at 4 °C and used to perform further experiments in sterile
Petri dishes.

Treatments and experimental design

The treatments contained methanolic, hydroalcoholic,
ethanolic, aqueous, and acetonic extracts from R. stricta
plant. The control treatment included distilled water.
Cuscuta seeds were disinfected with 2% sodium
hypochlorite solution for 15 min. A few sterile filter
papers (Whatman No. 1) were placed in each sterilized 9
cm Petri dish the seeds were placed on them The seeds in
each Petri dish were moistened with 10 mL of each
prepared extract and allowed to germinate. The experiment
was conducted in the form of a completely randomized
design in three replications. Fifty seeds were used in each
replication. The petri dishes were kept at a constant
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temperature (25 + 1°C) with a 16 h/8 h (light/dark) cycle
for 7 days. During these tests, no fungal contaminations
were detected.

Germination indices determination

After 7 days, the germination percentage, germination rate,
and mean germination time were determined. All seedlings
were regarded as having germinated if their radicles
measured at least 2 mm in length. When the hypocotyls
rose above the surface of the growth medium, seedling
emergence was recorded. The number of germinated seeds
was counted and recorded daily for up to 7 days. The final
count was performed after 7 days, and the final
germination percentage was calculated using Equation 1
indicated in Table 1. The mean germination time (MGT)
was calculated as a measure of the speed of germination or
emergence using Equation 3 indicated in Table 1. Also,
germination vigor was calculated based on measuring the
length of roots and stems using Equation 4 indicated in
Table 1. On the last day of the experiment, 10 samples
were randomly taken from each petri dish to measure the
length of roots and stems. Afterward, the aerial part and the
root were separated and their lengths were measured. A
ruler was used to measure plant height and root length and
the results were stated in centimeters.

Statistical analysis

The data obtained with the complete random design were
analyzed using SPSS ver.16 software. Also, a comparison
of means was performed using Duncan’s multiple-range
test.

RESULTS

The analysis of variance (ANOVA) results of the effect of
different extracts of R. stricta plant on the characteristics of
germination and growth of Cuscuta seedlings showed that

Table 1. Equations of determining germination indices

R. stricta extract had a significant effect on all the
measured characteristics (Table 2). The effects of different
extracts of leaves of R. stricta on seed germination of
Cuscuta are shown in Table 3. The results of this study
showed that all extracts significantly decreased the
germination percentage of Cuscuta seeds than in control.
The control treatment (distilled water) had the highest
percentage of germination (98.33%) and the lowest
percentage of seed germination was seen in the aqueous
extract of the R. stricta plant (8.66%). In this respect, the
most reduction in the number of germinated seeds was
related to aqueous extract of the leaves of R. stricta, which
showed significant inhibitory effects on seed germination
and seedling growth of the tested weed. This finding
indicated the availability of inhibitory chemicals in leaf of
R. stricta (Table 3). Also, germination vigor (0.17) and
germination rate (0.61) of Cuscuta seeds decreased using
the aqueous extract of R. stricta compared with other
treatments (Table 3 and Fig. 3).

The mean germination time (MGT) of Cuscuta seeds
was significantly (P < 0.05, Table 2) affected by
extracts of leaves of R. stricta. Mean germination time
was observed at 2.10-4 days in various extracts of the
leaves of the R. stricta plant. The longest (4 days) delay
in mean germination time was observed when Cuscuta
seeds were treated with the aqueous extract of leaves of
R. stricta, whereas the lowest mean germination time
reduction (2.10 days) was found in the control treatment
(distilled water, Table 3).

The rootlet length and plantlet length of Cuscuta
seeds were significantly (P < 0.05, Table 2) affected by
various extracts of leaves of R. stricta. When Cuscuta
seedlings were treated with aqueous extract of R. stricta,
the maximum reduction in the shoot length (0.29 cm)
and root length (0.19 cm) was observed compared to
those of the control treatment (Table 3).

Equation number Index Equation References
1 Germination percentage n Panwar and Bhardwaj 2005
(GP) GP =— = 100
N
2 Germination rate (GR) GR =% n_l Kulkarni et al., 2007
Y
3 Mean germination time - Kulkarni et al., 2007
(MGT) MGT - .- (r', X n; )
¥n
4 Germination vigour (GV) GR x Mean(PL + RL) ISTA 2009

GV

100

n = total of germinated seeds during period, n i= The number of germinated seeds at an interval of distinct period, ti= The number
of days after the start of germination, N = Number of used seeds, ISTA: International Seed Testing Association, PL: Plumle

length (Plantlet), RL: Radicle length (Rootlet).
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Fig. 2. From left to right, the methanolic, hydro alcoholic, ethanolic, aqueous, and acetonic extracts from Rhazya stricta plant,
respectively.

Table 2. ANOVA data (mean squares) for the effect of different extracts of R. stricta plant on the seed germination of Cuscuta

weed
3‘:;::;;: df Mean squares
Germination Germination Germinationrate ~ Mean germination Rootlet Plantlet
percent vigour time lenght lenght
Treatments 5 3298.456™ 1079.689™ 17.30™ 1.658"™ 5.182" 5215"
Error 12 10.94 4.38 0.05 0.010 0.019 0.013
Total 17 -- -- -- -- -- --
™ *:significant at P <0.01
Table 3. Mean comparison of effects of different extracts of R. stricta plant on the seed germination of cuscuta weed
s I Germination Mean Rootlet Plantlet
Germination  Germination NN
Treatment 0, )% A rate* germination length length
percent (%) vigor time* (days) (cm)* (cm)*
Control (distilled water) 98.33a 47.00a 11.7a 2.10d 3.65a 3.8a
Hydroalcoholic extract 47.33b 0.95b 3.37b 3.80b 0.80b 1.10b
Etanolic extract 40.00c 0.80b 285¢ 331c 0.50c 0.70c
Acetonic extract 28.66d 0.58b 2.04d 3.76b 0.70bc 1.00b
Methanolic extract 9.33e 0.18b 0.66e 4.10a 0.24d 0.32d
Aqueous extract 8.66e 0.17b 0.61e 4.00a 0.19d 0.29d

“Means followed by the same letters in each column are not significant at 1% probability.

Fig. 3. Illustration of the germination of Cuscuta seeds in Petri dishes containing extracts of R. stricta; from left to right:
Hydroalacolic extract; Ethanolic extract; Aqueous extract and distilled water (control treatment), respectively.

DISCUSSION

The present study showed the allelopathic effects of the
R. stricta plant on the germination and growth of
Cuscuta seeds from the initial screening. Based on the
results, aqueous leaf extracts had the strongest
allelopathic effect on seed germination. Another
research (Khan Khattak et al., 2015) has shown the
effectiveness of the extracts of R. stricta plant on seed
germination and seedling growth of Pennisetum
typhoides suggests that they may act as a source of
allelochemicals after being released into the soil or after

decomposition, thereby negatively affecting nearby
plants.

The results of the current study indicated that the
mean germination time of the Cuscuta seeds was 2 days
under control treatment and increased to 4 days after
applying an aqueous extract of leaves of R. stricta. An
increase in the mean germination time of the Cuscuta
seeds indicated that the treatment of these seeds with R.
stricta leaf extract is delaying their germination. Also,
Lalbiakdika et al. (2022) showed that the allelopathic
inhibitory effects of the leaf extracts of tested weed
species on germination and seedling growth of rice were
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stronger than the effects of the extracts of other weed
parts demonstrating that the leaves of tested weeds
produce more water-soluble phytotoxins which can slow
down germination of rice seeds to a greater extent
(Lalbiakdika et al. 2022). It has also been shown that the
plants release phytochemicals from dead tissues, and their
incorporation into the soil can be accelerated by leaching.
As a result, it intensifies their harmful effects in the field
(Inderjit and Duke, 2003). It seems that this aspect
significantly inhibited Cuscuta weed when the leaf extracts
of the R. stricta plant were used in this experiment.

The effectiveness of the R. stricta plant extracts on the
germination and growth of Cuscuta seeds shows that the
leaves of this plant can act as a source of allelochemicals
after decomposition, thereby negatively affecting adjacent
or successive plants. Various phytotoxicities observed
from the R. stricta plant can be attributed to the presence of
variable amounts of phytotoxic substances in different
parts of the plant washed under natural conditions. Some
recent studies have shown the phytotoxic/allelopathic
effects of aqueous extracts of weeds, including Congress
grass (Parthenium hysterophorus) (Singh et al. 2003) on
radish and chickpea, and Billygoat weed (Ageratum
conyzoides) and Cleome viscosa on sesame (Anbarasan
and Prabhakaran, 2015).

The measurement of seedling root and shoot lengths
has been reported to be the most commonly used
characteristic to illustrate allelopathic potential. (Khaliq et
al. 2013). When different extracts of leaves of R. stricta
were applied to Cuscuta seedlings, the results of effects of
R. stricta plant extracts on growth control of Cuscuta
seedlings were significantly different. The findings
suggested that the aqueous extract of R. stricta had the
highest significant impact on the development and growth
of Cuscuta seedlings compared to other treatments and the
control treatment. Similarly, the rootlet length and plantlet
length were affected by R. stricta extracts, with the most
reduction values related to aqueous extract (i.e., 0.19 cm in
rootlet length and 0.29 cm in plantlet length). Also, another
study strongly demonstrated the release of phototoxic
chemicals during the preparation of aqueous extracts
(Abdul Raoof and Siddiqui, 2012). It has been shown that
the allelopathic effects of some multipurpose tree species
significantly affect seed germination and seedling growth
of wheat and some related weeds (Khanh et al., 2004).
Overall, the results of this study and similar studies such as
Khan Khattak et al., (2015) showed that the leaf extract of
poisonous plants such as R. stricta reduced the growth of
some weeds.

CONCLUSIONS

The aqueous extract of the leaves of the R. stricta plant
showed significant inhibitory effects on seed germination
and seedling growth of the Cuscuta weed. This finding
indicates the availability of inhibitory chemicals in leaf
extracts of R. stricta.

STATEMENTS & DECLARATIONS
Funding sourse

This research did not receive any specific grant from
funding agencies in the public, commercial, or not-for-
profit sectors.

Abdul Raoof, K. M., Siddiqui, M. B. (2012). Allelopathic

REFERENCES

effect of aqueous extracts of different parts of Tinospora
cordifolia (Willd.) Miers on some weed plants. Journal of
Agricultural Extension and Rural Development. 4 (6), 115-
119. doi: 10.5897/JAERD11.069.

Anbarasan R. and Prabhakaran, J. (2015). Allelopathic

potential of weed speices Ageratum conyzoides L. and

Cleome Viscosa L. on germination and growth of Sesamum

indicum L. Kongunadu Research Journal, 2 (2), 114-117.

Anwar, T., Khalid, S., Saeed, M. Mazhar, R., Qureshi, H.,
& Rashid, M. (2016). Allelopathic interference of leaf
powder and aqueous extracts of hostile weed:
Parthenium  hysterophorus  (Astraceae). Science
International, 4(3), 86-93.
doi:10.17311/sciintl.2016.86.93

Alaesaboopathi, L. C. (2010). Allelopathic effects of
Centella asiatica aqueous extracts on pearl millet
(Pennisetum  typhoides L.) and cowpea (Vigna
unguiculata Walp.). Pakistan Journal of Weed Science
Research, 16(1), 67-71.

Algarawi, A. A., Hashem, A., Kumar, A., Al-arjani, A. F.
(2018). Allelopathic effects of the aqueous extract of
Rhazya stricta on growth and metabolism of Salsola
villosa. Plant Biosystems. 152(2), 1-11.
doi.org/10.1080/11263504.2018.1439117

Ashigh, J., & Marquez, E. E. (2010). Dodder (Cuscuta
spp.) biology and management. NMSU: New Mexico
State University. Guide A-615, Retrieved from
http://aces. nmsu.edu/pubs/_a/A615/

Cordoba, E. M., Fernandez-Aparicio, M.,
Gonzéalez-Verdejo, C. 1, Lopez-Grau, C,
Mufioz-Muiioz, M. V., & Nadal, S. (2021). Search for
resistant genotypes to Cuscuta campestris infection in
two legume species, Vicia sativa and Vicia ervilia.
Plants, 10, 738. doi: 10.3390/ plants10040738.

Datta, A., Sindel, B. M., Jessop, R. S., Kristiansen, P., &
Felton, W. L. (2007). Phytotoxic response and yield of
chickpea (Cicer arietinum L.) genotypes with pre-
emergence application of isoxaflutole. Australian
Journal of Experimental Agriculture, 4(7), 1460-1467.
doi: 10.1071/EA07036

Fernandez-Aparicio, M., Delavault, P., & Timko, M.
(2020). Management of infection by parasitic weeds: A
review. Plants, 9 (9), 1184.
doi: 10.3390/plants9091184

Fernandez-Aparicio, M. Flores, F., & Rubiales, D. (2016).
The effect of Orobanche crenata infection severity in
faba bean, field pea and grass pea productivity. Front.
Plant Science, 7, 1049. doi: 10.3389/fpls.2016.01409

Fernandez-Aparicio, M., Soriano, G., Masi, M., Carretero,
P., Vilarino-Rodriguez, S., & Cimmino, A. (2022).
(4Z)-Lachnophyllum lactone, an acetylenic furanone
from Conyza bonariensis, identified for the first time
with allelopathic activity against Cuscuta
campestris. Agriculture, 12(6), 790.
doi:10.3390/agriculture12060790.

Garima, G., & Devi, M. (2017). Allelopathy in
agroforestry: A review. Journal of Pharmacognosy and
Phytochemistry, 6 (3), 686-688. Retrieved from:
www.phytoJournal.com

59



Zamanipour et al.,/ Iran Agricultural Research (2023) 42(1) 55-61

Inderjit, M., & Duke, S. (2003). Ecophysiological aspects
of allelopathy. Planta, 217 (4), 529-539. doi:
10.1007/s00425-003-1054-z

International Seed Testing Association (ISTA). (2009).
International rules for seed testing. Annexes. Seed
Science and Technology Journal, 49, 86-41.

Kastier, P. Krasylenko, Y. A. Martincova, M., Panteris, E.
Samaj, I, & Blehova, A. (2018). Cytoskeleton in the
parasitic plant Cuscuta during germination and
prehaustorium formation. Frontiers in Plant Science, 9,
794. doi: 10.3389/fpls.2018.00794

Khalig, A., Matloob, A., Khan, M. B., & Tanveer, A.
(2013). Differential suppression of rice weeds by
allelopathic plant aqueous extracts. Planta Daninha,
31,21-28.
https://doi.org/10.1590/S0100-83582013000100003

Khanh, M. A., Marwat, K. B., & Hassan, Z. (2004).
Allelopathic potential of some multipurpose trees
species (MPTS) on the wheat and some of its
associate’s weeds. International Journal of Biology
and Biotechnology, 1(3), 275-278.

Khan, M., Hussain, F., Musharaf, S., & Imdadullah, M.
(2011). Allelopathic effects of Rhazya stricta decne on
seed germination and seedling growth of maize.
Afiican Journal of Agricultural Reserach, 6(30), 6391-
6396. doi:10.5897/AJAR11.919

Khan Khattak, M., Musharaf, S., Ibrar, M., & Hussain, F.
(2015). Allelopathic effects of Rhazya stricta dence on
seed germination and seedling growth of Pennisetum
typhoides. Proceedings of the Ist International
Conference  of  Technology, Education and
Environment. Omoku-Nigeria. International Society
for the Scientific Research Publishing.

Khan, R., Baeshen, M. N., Saini, K. S., & Al-Hejin, R. S.
B. A. M. (2016). Antibacterial activity of Rhazya
stricta non-alkaloid extract against methicillin-resistant
staphylococcus aureus. Biological Systems:, 5, 2. doi:
10.4172/2329-6577.1000157

Kulkarni, M. G., Street, R. A., & Van Staden, J. (2007).
Germination and seedling growth requirements for
propagation of Dioscorea dregeana (Kunth) Dur. and
Schinz—a tuberous medicinal plant. South African
Journal  of Botany, 73(1), 131-137. doi:
10.1016/j.52jb.2006.09.002

Lalbiakdika, I., Lalnunmawia, F., Lalruatsanga, H. (2022).
Allelopathic effect of common weeds on germination
and seedling growth of rice in wetland paddy fields of
Mizoram, India. Plant, Soil and Environment, 68 (8),
393-400.
doi: 10.17221/167/2022-PSE

Lanini, W. T., Cudney, D. W., Miyao, G., & Hembree, K.
(2010). How to manage pests, pests in gardens and
landscapes, dodder. University of California,
Agriculture and Natural Resources, Statewide
Integrated Pest Management Program.. Retrieved from:
http://ipm.ucanr.edu/PMG/PESTNOTES/pn7496.html.

Mukhtar, 1., Mushtaq, S., Haider, M. S., & Khokhar I.
(2012). Comparative analysis of autotoxicity in
Chenopodium album L., Parthenium hysterophorus L.

and Rumex dentatus L. Pakistan Journal of
Phytopathology, 24 (2), 85-89.

Panwar, P., & Bhardwaj, S. D. (2005). Handbook of
practical forestry. India: Agrobios. 191p.

Pimentel, D., Hepperly, P., Hanson, J., Douds, D., &
Seidel, R. (2005). Environmental, energetic, and
economic comparisons of organic and conventional
farming  systems.  BioScience, 55, 573-582.
https://doi.org/10.1641/0006-
3568(2005)055[0573:EEAECO]2.0.CO;2

Press, M. C., & Phoenix, G. K. (2005). Impacts of parasitic
plants on natural communities. New Phytologist, 166,
737-751. doi: 10.1111/j.1469-8137.2005.01358

Qureshi, H., & Arshad, M. (2017). Dual Potential of
allelotoxins for weed control and improved crop
growth: A mini review. Journal of Environmental &
Agricultural Sciences, 12, 44-53.

Sandler, H. (2010). Managing Cuscuta gronovii (swamp
dodder) in cranberry requires an integrated approach.
Sustainability, 2, 660-683. doi: 10.3390/su2020660

Sauerbon, J., Muller-Stover, D., & Hershenhorn, J. (2007).
The role of biological control in managing parasitic
weeds. Crop  Protection, 26, 246-254. doi:
10.1016/j.cropro.2005.12.012

Shamsi, S., Dabbagh Mohammdi Nasab, A., & Amini, R.
(2018). Grain yield and yield components of chickpea
(Cicer arientium L.) wunder different integrated
management of dodder. Journal of Agricultural
Science & Sustainable Production, 28 (1), 125-138. (In
Persian).

Sin, B., Ozturk, L., Sivri, N., Avci, G.G., Kadioglu, L.
2020. Weed hosts of field dodder (Cuscuta campestris
Yunck.) in Northwestern Marmara Region of Turkey.
Journal of Aegean Agricultural Research Institute, 30
(1), 80-86. doi: 10.18615/ anadolu.727224.

Singh, H. P., Batish, D. R., Pandher, J. K., & Kohli, R. K.
(2003). Assessment of allelopathic properties of
Parthenium  hysterophorus  residues.  Agriculture,
Ecosystems and Environment, 95, 537-541. doi:
10.1016/S0167-8809(02)00202-5

Shankar, S. R. M., Girish, R., Karthik, N., Rajendran, R.,
& Mahendran, V. S. (2009). Allelopathic effects of
phenolics and terpenoids extracted from Gmelina
arborea on germination of Black gram (Vigna mungo
L.) and Green gram (Vigna radiate L.). Allelopathy
Journal, 23, 323-332.

Soltys, D., Krasuska, U., Bogatek, R., & Gniazdowsk, A.
(2013). Allelochemicals as bioherbicides- present and
perspectives. In: A.J. Price and J.A. Kelton, (eds)
Herbicides-current research and case studies in use.
(pp. 517-542). London: InTech Publishers. doi:
10.5772/56185

Vaughn, K. C. (2002). Attachment of the parasitic weed
dodder to the host. Protoplasma, 219, 227-237. doi:
10.1007/s007090200024

Westwood, J. H., Charudattan, R., Duke, S. O., Fennimore,
S. A., Marrone, P., Slaughter, D. C., Swanton, C., &
Zollinger, R. (2018). Weed management in 2050:
Perspectives on the future of weed science. Weed
Science, 66(3), 275-285. doi: 10.1017/wsc.2017.78

60



Zamanipour et al.,/ Iran Agricultural Research (2023) 42(1) 55-61

ey — oole o

§ 1 J) ‘,@9.[

Jy=iS  (Rhazya stricta) S yguisl olS o bac b oIl 0l i i1 L
(Cuscuta campestris) s j» cile obd axals o,

5

¥ 191yl iloww (6 crmmm a1 il ) dgazmo

u‘).:l | -z s).Q,.wl).:l 5).Q,~a‘).:l wyB oKiils (ewAgo g LSJ sasiisls 56)")5L£5 05; !
ul).:‘ J -z u‘d.‘bl) 5QL¢..~>9L 9 uLa.w.a....J oKiils sdal) ﬁ9l.€ sasidls ‘QS“"L""" Sy 05;\'

J}i.m.n OM?}'*

e oS )l e LS (59, (i Sl IS LS e slacale (0 - oSy Alio oledb!
sgigy 9 Vb Sl aals cawy oldla> SuiSl, JJoa (Cuscuta campestris)

San b ol Gidgh .l ead o S GlalS o slice] 51 (o a el 5L oo o
. o . ) . ) VR0 icdl o b
Sl sz Sl silesl sbaie e 4ol (Ll asj5e 0 G 50 Gile Sujslsn J5S

) VEYIANY G pdy )b
b S LB o e Gl )l Cusmex [0S  (Rhazya Stricta) S sil oLS o las Sl

VEYIANY 5 s
Sl GialesT l 5ol bl el ¥y olBisls olfiglesl jo 1S5 aw b dolas SlS

iseelS sloojly
5 bl Iyt (ol oyl oo jlas Jold 55l olS cilio (sloojlas e sl s ogilly shari
@l S I3 ey e (ol L plyia) shaie OT b diglie )0 s (55, 2 (ISUl5 000 (Rhazya Stricta) S g
(siailer @08 0 5 alezx ao e dalend ple b awslie ;0 S yeil olS LT 6 jlac a5 wols ol Sl cools
jlexs b b anslis 1o )loisine jobar |) w aBlo Jsbo g 4ty Job o (&) alsr Co (Cuscuta campestris)

2ty BB Sujleil ol Syenl olE Sy oas Uinlejl o ojlas (pizmen lo ralS
Oh) sals lajles b anslio jo Giuleil )50 Uil 550 chle 455 slo azalS 0 5 )0 Sials
S gl ol a8l 5 Sy 50 00,05l olends Slge (3gi s jo dums Hlid aS ib(Glake
oS dle 5 Sy olas (e Sl 993 (oo Sleiiny WAL (oo e 50 sl Gile J3S l
Syge Sypbl ol 4 ule g pslme (LS 5 50 sla e ple g5 2 i 5l G oS5l

35 55 ales]

Wl sy )

4



