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Received: 23 January 2021 This study examines the invasiveness of Parthenium hysterophorus L. considered as harmful,
Accepted: 14 April 2021 unpleasant noxious invasive weed in Sultanate of Oman. Since the subject of investigation has
Published: 30 April 2021 allelopathic effects, the author’s objective is to identify its abundance, its impact to environment,
human and animal health. Allelopathy of this invasive weed has started to be known and considered by
the farmers and harvesters. The harmful and socio-economic effects of the weed to humans, animals

ﬁgn{:ﬁgﬁs hysterophorus and to landscape are not fully known nor understood by the local farmers and pastoralists in the
Weed southern part of Oman where this weed is most invasive. Data were collected through field
Biodiversity observation, informal interviews, focus group discussions and survey questionnaire. They were treated
Allelopathy and analysed using descriptive statistics. Findings prompted the participants to propose possible and

practical control solutions for the spread of P. hysterophorus if not totally eradicated, considering the
availability of resources, level of awareness and the socio-economic status of the affected regions. The
results of the investigation are hoped to improve the over-all management that are being conducted
by the concerned agencies and volunteers towards the rapid spread of the weed. The findings revealed
that P. hysterophorus has serious impacts on vegetation, pastures and agriculture, as it was observed
in reduced level growth of both plants and trees. The possible control measures gathered from the
participants indicate that they are willing to cooperate and learn more about the impact of the weed.

Introduction reported to cause various allergies in forms of asthma,
) o ) ) hay fever and contact dermatitis among residents. The
Parthenium hysterophorus L. is invasive in the yeed completes its life-cycle in 4-6 weeks, is deep-
Sultanate of Oman characterized by allelopathic  yogted and under favourable conditions and forms
effects. This involves direct/indirect harmful with  gense growth in several locations in southern Oman
beneficial effects to one plant on another by (g)
producing chemical compounds that escape into the
environment (1). Allelopathy of this invasive weed
and its deleterious effects on the native vegetation has
started to alarm the farmers and harvesters. The
harmful and socio-economic effects of the weed to
humans, animals to landscapes are not fully known
nor understood by the local farmers and pastoralists

of the southern part of Oman where this weed is most / ‘ A
abundant. P. hysterophorus has spread rapidly in the /9.3 il

last two decades during monsoon along the areas of oo Google Earth
the mountains of Dhofar (southern Oman) (2, 16). It e
started to become aggressive colonizer of wasteland,
road sides, water courses, cultivated fields and

. Fig. 1. Locations of Parthenium hysterophorus along Dhofar
overgrazed rangeland (3). Their pollen has been mountains, Oman.
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Fig. 1 shows the abundance of the weed at
Dhofar mountains indicating that it grew vigorously
as shown by the 407 red bullet-coordinates dated
December, 2020. It became the major weed not only
Dhofar governorate but continued to extend its
presence within and outside the southern part of the
country.

Monitoring and control measures had been
extended to avoid severe infestations and
allelopathy (13). Most of the infestations are
noticed along roadsides, residential areas,
wasteland and crop farms as noticed by the
farmers. The situation is subject to a quick spread
through wind pressure of moving transports. It
was observed too, that the plant constitutes more
than 95% per square meter compared to other
native species, thus affecting the abundance and
palatable native plants for livestock, as well as
reducing nutrient levels in the soil (5).

Following the stages of the weed, it was found
that germination is during the monsoon period,
which begins at the end of June and ends before the
start of November each year. It produces its flowers

In 2020, volunteers agreed to hand-pull the
weeds even without much knowledge of the harmful
effects that it may cause to them. Concerned
authorities in the Sultanate are making unremitting
efforts to deal with this weed. MD 189 / 2020 was
issued to form a joint working group headed by his
Excellency, the Dhofar Municipality Chair including
the  representatives coming from: Dhofar
Municipality; NFRCEC of DRC; General Directorate of
Agriculture-Dhofar; MAFWR; General Directorate for
the Environment-Dhofar; General Directorate for NC;
MHESRI; SQU; and DU.

The team was assigned to undertake the tasks of
setting a timetable to conduct necessary research
study about the plant, specify its damage to the
environment and humans, take necessary measures
and procedures to eradicate it, coordinate with
private sector institutions to support the efforts of the
working team and take initiatives to provide
community awareness on the danger and harmful
effects of P. hysterophorus. The initiatives were
planned due to the rapid invasion of the dangerous
weed as shown in Fig. 2 where the residents and

Fig. 2. Abundance of noxious Parthenium hysterophorus L. in Dhofar mountains, Oman.

and seeds throughout its short span of life until dies
as the hot season arrives in Dhofar during March and
April. It grows faster when the rain falls and as the
climate saturated with humidity prevails in the
region. Other factors that help the rapid spread
include machinery being used by the residents and
farmers in grazing their livestock (6).

Attempts have been made to control the spread
of P. hysterophorus by the Anti-Parthernium
campaigns composed of interested residents and
started mid-July till August 2020. The entire team
comprising of volunteers carried out daily manual
weeding (before its flowering stage), burning and
planting other plants to replace the weeds. Still they
never apply chemical pesticides or any agents to
biologically control them (7). The Environment
Authority appreciated the efforts of the local
community in the for rendering full cooperation and
participation in the voluntary campaigns to eradicate
the weed.

volunteers including the author himself started to
alarm.

Materials and Methods
Research Design

This research investigation utilized descriptive
normative method of research in both qualitative
and quantitative processes. A mixed method (8) using
field research, informal interviews, personal
observations substantiated by questionnaire were
denoted August 2020. The initiatives evaluated the
presence and abundance of P. hysterophorus in the
grasslands of Dhofar. Focus group discussions (FGD)
(9) was conducted to triangulate the results of the
obtained data and informal interviews from the
participants of the study. The method assessed the
participant’s perception on the weed, its hazardous
impact to human health, animals, environment and



biodiversity (10). The extent of responsiveness
manifested to control the damage of the weed was
also analyzed. The instruments also tested the
significant differences among the assessment of the
participants of the study.

Participants of the Study

The subjects of the study were the 255 participants
composed of farmers, pastoralists, residents,
businessmen, agriculturists, land owners, herdsmen,
vehicle drivers, animal raisers, students and
employees from both public and private sectors.

Purposive sampling was utilized to definitely
determine the respondent’s ability to answer the
items listed in the survey questionnaire. This type of
sampling, also called deliberate sampling, was
preferred by the researcher because the samples
were selected based on his decision and judgment on
who best qualifies to accomplish the objectives of the
study (11).

Data Gathering Instruments

The researcher made use of a self-made survey
questionnaire supplemented by responses and
feedbacks from the triangulation  process.
Observation was the foremost tool that was utilized
since it determined who could really help the
researcher to come up with the possibilities of
engaging with this study. Direct observation was
considered the prevailing method of inquiry to
gather information concerning the aspects of P.
hysterophorus presence in the region. In the
triangulation too, the prepared informal interview
substantiated with FGD helped the researcher to elicit
the needed sufficient data.

Construction of the Questionnaire

The researcher had to undergo extensive readings of
professional books, journals, unpublished theses,
dissertations concerning issues on P. hysterophorus
to gather sufficient items needed for the
questionnaire. The thorough review and analysis of
other instruments indulged the author to collect solid
bases for the survey. The first part consists of
demographic information of the participants. The
second part dealt with assessment of the damaging
impact of the weed (12) to human health, agriculture,
animals, biodiversity and environment. Part three
contains the responses of the participants in
controlling the damage done by the weed. Whereas,
part four assessed the problems encountered in
controlling the spread of P. hysterophorus. The
divergent control measures to prevent its spread for
the conservation of biodiversity (13) were
summarized, too. Data for all interviews were
consolidated, reviewed and analyzed. In the survey
questionnaire, the degree of the impact of the weed
were identified and measured.

Validation of the questionnaire

To validate the instrument, the questionnaire was
translated to Arabic and pilot tested through a dry
run method among some academicians, students,
residents and farmers. Likewise, the questionnaire
was shown to research experts from the several
agencies for clarity of directions, enrichment of
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content and editing procedures. After the dry run,
valuators were interviewed regarding the clarity of
the items. Unnecessary questions and items that were
vague to the respondents were deleted, removed and
simplified until further improved.

Administration of the Survey

The surveys were administered both personally and
electronically to the respondents informing them the
purpose of the study and how it would be treated
with confidentiality.

Scoring of Responses

The survey assessed the participants’ perception of P.
hysterophorus on one’s health and its hazardous
impact to animals, environment, agriculture and
biodiversity using the following five-point likert
scale:

Option Scale Range Verbal Interpretation
5 93-98 Strongly Agree
4 86-92 Agree
3 80-85 Neutral
2 70-79 Disagree
1 69-below Strongly Disagree

Whereas, the extent of responsiveness manifested in
controlling the damage done by P. hysterophorus
were measured using the following five-point likert
scale:

Option Scale Range Verbal Interpretation
5 93-98 Very Great Extent
4 86-92 Great Extent
3 80-85 Moderately Extent
2 70-79 Least Extent

1 69 and below Very Least Extent

For the problems encountered by the affected
residents in controlling the spread of the weed, the
following was used:

Option  Scale Range Verbal Interpretation
5 93-98 Always
4 86-92 Frequently
3 80-85 Sometimes
2 70-79 Seldom
1 69 and below Never

Data Analysis

All data were tallied, encoded and analysed using
different statistical tools. Shapiro Wilk determined
the normality of the gathered data followed by
parametric tests that include mean, standard
deviation, till arrived the calculated shape of
distribution. These were calculated for the
continuous variables and frequencies that identified
the categorical variables. Independent Sample T-test
and Analysis of Variance (ANOVA) tested the
comparison among variables under studied. For the



395 {23 SHAMMAS

pairwise multiple comparison, Bonferroni Test
determined which among the variables occurred
significant. Participants assessment were measured
using a five-point Likert scale. To further compute
and intepret the result, all data were treated using
SPSS version 26 (14).

Results

Among the respondents, 88.80% were unaware of the
inclusion of the plant in the Book of Recorded Plants
in Oman published by the Diwan of Royal Court (15,
16). But there was positive awareness of the invasion
of the plant in the country as evidenced by 91.20%
positive responses. Still, there were 22.30% who
declared that they were still not aware of the
presence of the plant in their localities. As to
awareness on its danger to one’s health, to plants,
animals and  environment, 79.10%  were
knowledgeable and 20.90% were not.

Hazardous impact of P. hysterophorus on human
health

All participants agreed that the weed developed
hazardous health impact on them as evidenced by
Agree verbal interpretation evidenced by 3.81
obtained composite mean. The following were
verbally interpreted as Agree starting from highest to
lowest rank: appearance of skin rashes, especially on
face and hands (WM-4.20), causes various allergies,
hay fever and bronchitis (WM-4.14), swelling and
itching of the membranes of the mouth and nose
(WM-3.91), running nose and frequent sneezing (WM-
3.73), fatigue and asthma (WM-3.71), constant
coughing especially at night (WM-3.54) and causes
nausea and dizziness (WM-3.53) (16).

Table 1 displays the reponses of participants on
the impact of the weed to one’s health. aided by a
five-point likert scale: 4.50 — 5.00 = Strongly Agree;
3.50 — 4.49 = Agree; 2.50 — 3.49 = Neutral; 1.50 — 2.49 =
Disagree; 1.00 -1.49 = Strongly Disagree.

Table 1. Hazardous impact of P. hysterophorus on human health

Hazardous
agriculture

impact of P. hysterophorus on

Table 2 shows the obtained responses from the
participants as assessed and rated with the following
responses: 4.50 — 5.00 = Strongly Agree; 3.50 — 4.49 =
Agree; 2.50 — 3.49 = Neutral; 1.50 — 2.49 = Disagree;
1.00 — 1.49 = Strongly Disagree and summarized
accordingly: decreases the growth of plants and trees
(WM-4.59), affects the germination of the seeds (WM-
4,54), produces more pollen and when carried away
affects the fruits among crops (17) (WM-4.50) all of
these were assessed by the participants with Strongly
Agree verbal interpretation. Meanwhile the following
were marked Agree: losses on harvest and quality
deterioration of the harvested products (WM-4.38),
contains chemicals harmful to crops (WM-4.21),
infests vegetables and fruits crops (WM-4.00), inhibits
the germination and growth of cereal crop, sorghum
(18) (WM-3.96) and hinders the growth of radish
(3.68).

Hazardous
animals

impact of P. hysterophorus on

The following indicators obtained Agree response
from the participants as shown in Table 3: poses
serious health hazards to livestock (WM-4.02), once
eaten, toxic and causes dermatitis to horses and
cattle (WM-3.93), inhibits mouth ulcers combined
with excessive salivation (WM-3.91), causes acute
illness in cows and dogs when fed on grass mixed
with the weed (WM-3.91), kills cattle if eaten in
large amount (19) (WM-3.81), weakens cows’
immune system ability (WM-3.72), its extract, too,
reduces rat blood count (WM-3.52). There was
Neutral response from the participants, reflected in
their unawareness on the given indicators: causes
anorexia, pruritus, alopecia, diarrhea and eye
irritation among dogs (20) (WM-3.47). A five-point
likert scaling measured the participants’
assessment:4.50 — 5.00 = Strongly Agree; 3.50 — 4.49
= Agree; 2.50 - 3.49 = Neutral; 1.50 - 2.49 =
Disagree; 1.00 — 1.49 = Strongly Disagree.

Indicators M SD VI R

1 various allergies, hay feverand bronchitis 4.14 0.903 Agree 2

2 nausea and dizziness 3.53 0.936 Agree 8

3 skin rashes, especially on face and hands 4.20 0.844 Agree 1

4 watery eyes 3.68 0.867 Agree 6

5 swelling and itching of the membranes of the mouth and nose 3.91 0.865 Agree 3

6 constant coughing especially at night 3.54 0.900 Agree 7

7 running nose and frequent sneezing 3.73 0.928 Agree 4

8 fatigue and asthma 3.71 0.870 Agree 5

Composite Mean 3.81 0.717 Agree
Table 2. Hazardous impact of P. hysterophorus on agriculture
Indicators M SD VI R
1 contains chemicals harmful to crops 4.21 0.971  Agree 5
2 decreases the growth of plants and trees 4.59 0.663  Strongly Agree 1
3 affects the growth of seeds 4.54 0.681  Strongly Agree 2
4 produces more pollen and when carried away affects the fruits of the crops 4.50 0.735  Strongly Agree 3
5 losses and deteriorates the quality of the harvested products 4.38 0.855  Agree 4
6 weed infestations to vegetables and fruits crops 4.00 0.904 Agree 6
7  inhibits the germination and growth of cereal crop, sorghum 3.96 0.882  Agree 7
8 hinders the growth of radish 3.68 0.867 Agree 8
Composite Mean 4.23 0.644  Agree




Table 3. Hazardous impact of P. hysterophorus on animals
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Indicators M SD VI R
1  toxic and causes dermatitis to horses and cattle 3.93 0.868 Agree 2
2 if eaten, develops mouth ulcers combined with excessive salivation 3.91 0.860 Agree 3.5
3 Kkills cattle if eaten much 3.81 0.920 Agree 5
4 causes anorexia, pruritus, alopecia, diarrhea, and eye irritation among dogs 347 0.830 Neutral 8
5  causes acute illness in cows and dogs when fed on grass mixed with P. hysterophorus 3.91 0.881 Agree 3.5
6  weed extract reduces rat blood count 3.52 0.858 Agree 7
7  weakens cows’ immune system 3.72 0.896 Agree 6
8  poses serious health hazards to livestock 4.02 0.834 Agree 1
Composite Mean 3.79 0.739 Agree
Hazardous impact of P. hysterophorus on Extent of responsiveness manifested to control
environment the damage of P. hysterophorus

The indicators provided in the survey and reflected
in Table 4 were all given Agree response, namely:
disrupts the ecology of grasslands (WM-4.39),
lowers the quality of ecosystem (WM-4.37), disturbs
native vegetation (21) through aggressive
competition (4.33), changes the chemical nature of
the aquatic environment by altering organic matter
inputs (WM-4.28), changes community structure
and function through exploitation (WM-4.26),
decreases species diversity and abundances (WM-

Table 4. Hazardous impact of P. hysterophorus on environment

The residents were alarmed with the presence of the
weed in their respective territories and farm lands
(23). They manifested measures to control the spread
and damage as reflected on Table 5 with the
following ratings: 4.50 — 5.00 = Very Great Extent; 3.50
— 4.49 = Great Extent; 2.50 — 3.49 = Moderate Extent;
1.50 — 2.49 = Least Extent; 1.00 — 1.49 = Very Least
Extent. The following are the indicators that were
assessed with Great Extent:: manual uprooting and
burning of the weed before flowering (24) and seed

Indicators M SD VI R
1  lowers the quality of ecosystem 4.37 0.791 Agree 2
2 changes community structure and function through exploitation 4.26 0.840 Agree 5
3 decreases species diversity and abundance 4.20 0.831 Agree 6
4  contaminates water flow and sedimentation 3.71 0.903 Agree 9
5  reduces soil nutrient levels 4.07 0.843 Agree 7
6  changes community structure and function through exploitation 3.99 0.834 Agree 8
7  changes the chemical nature of aquatic environment by altering organic matter inputs 4.28 0.795 Agree 4
8  disrupts the ecology of grasslands 4.39 0.794 Agree 1
9  disturbs native vegetation through aggressive competition 4.33 0.797 Agree 3

Composite Mean 4.18 0.678 Agree

4.20), reduces soil nutrient levels (22) with (WM-
4.07), changes community structure and function
through exploitation (WM-399) and contaminates
water flow and sedimentation (WM-3.71). A five-
point scale justified the responses: 4.50 — 5.00
Strongly Agree; 3.50 — 4.49 = Agree; 2.50 - 3.49 =
Neutral; 1.50 - 2.49 = Disagree; 1.00 - 1.49 =
Strongly Disagree.

setting (WM-4.38), hand weeding (WM-3.85), planting
native plants to replace the weed (WM-3.81) and
using plant species with biological control agent
(WM-3.35).

Other indicators that garnered Moderate Extent
responses include: ploughing the weed in the rosette
stage (WM-3.33), using insects and botanicals (WM-
3.20), burning (WM-3.20), using appropriate and

Table 5. Extent of responsiveness manifested to control the damage of P. hysterophorus

Indicators M SD VI R
1 ;r;?t?rlllgal uprooting and burning of the weed before flowering and seed 438 0.867 Great Extent 1
2 spraying sodium chloride 3.07 1.223 Moderate Extent 9
3 ploughing the weed in the rosette stage 3.33 1.293 Moderate Extent 5
4 hand weeding 3.85 1.200 Great Extent 2
5 burning 3.20 1.401 Moderate Extent 7
6 use of chemical herbicides 2.85 1.318 Moderate Extent 12.5
7 spraying glyphosate and metribuzin 2.79 1.226 Moderate Extent 14
8 planting plants to replace parthenium 3.81 1.225 Great Extent 3
9 using insects and botanicals 3.20 1.280 Moderate Extent 6
10 using appropriate and exotic bioagent such as bacteria, fungi 3.11 1.281 Moderate Extent 8
11 fungal pathogens 2.91 1.218 Moderate Extent 10
12 powdery mildew leading to defoliation 291 1.235 Moderate Extent 11
13 plant species with biological control agent 3.35 1.247 Moderate Extent 4
14  leaf-feeding beetle 2.85 1.377 Moderate Extent 12.5

Composite Mean 3.26 0.848 Moderate Extent
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exotic bio agent such as bacteria, fungi (WM-3.11),
spraying sodium chloride (WM-3.07), spraying fungal
pathogens (WM-2.91), applying powdery mildew
leading to defoliation (WM-2.91), giving chemical
herbicides (WM-2.85), using leaf-feeding beetle (25)
(WM-2.85), and spraying glyphosate and metribuzin
(WM-2.79).

Problems encountered by the affected residents in
removing P. hysterophorus

Table 6 exhibits the responses extended to the
problems that were encountered in removing the
weeds based on a five-point likert scale: 4.50 — 5.00 =
Always; 3.50 — 4.49 = Frequently; 2.50 — 3.49 =
Sometimes; 1.50 — 2.49 = Seldom; 1.00 — 1.49 = Never.
Majority of the problems frequently encountered
were: weeds grow faster (26) than native plants and
compete for available nutrients (WM-4.27), weeds
replace the native plants that animals use for grazing
(27) (WM-4.20), rainfall is seasonal, and underground
wells and springs are the only natural sources of
drinking water (WM-4.07), lack of mowing equipment
(WM-3.94), the soil is loamy in most parts of
wastelands (WM-3.92), solar radiation and high
temperature affect the health of the people who
volunteered to remove the weeds (WM-3.89),
weeding is costly (WM-3.88), lack of knowledge to
monitor the spread and growth of the weed (WM-
3.86), insufficient knowledge of the noxious weed
(WM-3.66) and unavailability of gloves and protective
clothing to prevent absorption of toxins through the
skin (WM-3.56). Whereas, the indicators with
Sometimes responses from the participants include:
digging the soil kills microorganism that degrades its

Table 6. Problems encountered in removing P. hysterophorus

quality (WM-3.27), soils are affected by the pulling of
weeds (WM-3.00) and local plants within the
proximity are affected by the pulling of weeds (WM-
2.90). Added to those scenarios, it was found out that
farmers were still unequipped with the proper
knowledge on the biological control option to manage
P. hysterophorus (28).

Significant differences of responses when

grouped according to profile

The hazardous impact of P. hysterophorus, the extent
of responsiveness manifested in controlling its
damage and the problems encountered in controlling
its spread (29) were grouped accordingly to
determine the significant differences (16) as shown
on Table 7.

With the significant p-value < 0.05, it was found
out that significant differences were observed
justified by the obtained P-value of 0.013. Since the
obtained p-values were less than 0.05 alpha level, all
their responses differed significantly, emphasizing
that with regards to assessment and awareness of the
matters about the weed, the academicians appeared
to have broader and greater assessment including
awareness. Knowledge wise, academicians are aware
of the biology of the weed and how it spreads (30). It
went similar with the extent of responsiveness
manifested in controlling the damage done by the
plant.

However, there was no significant difference
found when grouped according to the respondents’
gender. This explains that all the respondents were

Indicators M SD VI R
1 rainfall is seasonal in Dhofar governorate, and underground wells and springs are the only 4.07 1.007 Frequently 3
natural sources of drinking water
2 local plants are affected by pulling of weeds 2.90 1.299 Sometimes 13
3 soils are affected by the pulling of weeds 3.00 1.313 Sometimes 12
4  insufficient knowledge of the weeds 3.66 1.038 Frequently 9
5 digging the soil kills microorganisms that degrades the quality of it 3.27 1.061 Sometimes 11
6 weeding is costly 3.88 1.034 Frequently 7
7 weeds grow faster than native lands and compete for available nutrients 4.27 0.962 Frequently 1
8 weeds replace the native plants that animals use for grazing 4.20 0.957 Frequently 2
9 solar radiation and high temperature cause problems for people while removing the weed  3.89 1.022 Frequently 6
10 The soil is loamy in most parts of Dhofar mountains 3.92 0.896 Frequently 5
11 lack of knowledge to monitors the spread and growth of the weeds 3.86 0.971 Frequently 8
12 lack of mowing equipment 3.94 1.073 Frequently 4
13 unavailability gf gloves and protective clothing to be worn to prevent absorption of toxins 356 1.096 Frequently 10
through the skin
Composite Mean 3.72 0.630 Frequently
Table 7. Significant differences of responses when grouped according to profile
Gender Group
v p- D 1 F- p- D 1
value value value value
Impact to health 1.098 0.273 Failto Reject NS 1.499 0.120  Fail to Reject NS
Impact to agriculture 0.927 0.355 FailtoReject NS 1.142 0.326  Fail to Reject NS
Impact to animals 1.257  0.210 Failto Reject NS 1.463 0.134  Fail to Reject NS
Impact to environment 0.763 0.446 Failto Reject NS 1.061 0.395 Fail to Reject NS
Extent of responsiveness manifested in
controlling the damage done by P. 0.309 0.758 Failto Reject NS 2.146 0.013  Rejected S
hysterophorus
Problems encountered by the affected 1540 0.125 FailtoReject NS  2.582  0.003  Rejected S

residents in removing P. hysterophorus

Legend: Significant at p-value < 0.05



aware towards the impact that would directly be
hazardous once contacted with the plant (31).

Discussion
Impact of parthenium weed on human health

Diseases caused by P. hysterophorus cause various
allergies sush as dermatitis, rhinitis, asthma and
atopic dermatitis. The detrimental health effects of
the weed are attributed to the sesquiterpene lactones
and in particular parthenin in the plant which are
toxic to farm animals and responsible for allergic
diseases in humans (32). As the weed continues to
spread throughout Dhofar governorate, follow-up
information and feedback from the affected residents
need to be collected and monitored for proper
management and control measures. Constant
coughing during nightime, nausea, dizziness, watery
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Another resident, Ahmed Shamas, experienced
the same skin allergy brought by the poison of the
weed. He suffered with fever and skin irritation that
lasted for five days (Fig. 4).

Impact of P. hysterophorus on agriculture

The weed is the most destructive invasive plant
species, threatening biodiversity, food security and
human health across the governorates of Oman. P.
hysterophorus became a major plant problem
following natural disasters when it invaded and
continued to spread across southern part of Dhofar,.
The weed is considered destructive as it Kkills the
plants within close proximity through allelopathy
alarmingly could wipe out the entire farm lands (34).
At this point in time, the incredible destructions are
being noticed and found difficult to control its
invasion in most areas. The presence and abundance
of the weed poisons livestock resulting to decreased

=

Fig. 3. The hazardous impact of the weed to human health as experienced by some residents of Dhofar.

eyes, runny nose, frequent sneezing, fatigue and
asthmas are common health hazards that the

municipality and responsible agencies must
prioritize to give attention to.
There was hazardous impact directly

experienced by the volunteers when they hand-
pulled the weeds as shown in Fig. 3 dated August 22,
2020. Issa Shamas, a resident of Shamas tribe in
Salalah, volunteered in removing the abundant
weeds not knowing of the consequence of catching
allergy. With the constant wiping of sweats using his
bare hands, he was infected by the weed poison (33).
Human health impact started to increase since most
residents could not completely avoid contact with the
plant. They are aware that they could be free of the
health danger once they vacate their places, until
thinking that this is impossible for them. The
investigator of this study initiated to conduct removal
of weeds along Airdit, Wilayat Rakhyout, Dhofar on
22 August 2020. His intention is to personally
determine the what-would-be-effects to humans,
until he positively found the strong motive to
continue with his investigation.

grazing capacity of the land.
Impact to biodiversity

The main threatening factors to biodiversity in Oman
are habitat destruction which includes
desertification, changes of soil characteristics, too
much harvesting, overgrazing, urbanization,
chemical pollution considering nitrate, pesticide sand
heavy metal. Added to these are the invasive species
most likely the this kind of weed. The increase in the
growing of P. hysterophorus in Dhofar is mainly
attributed to habitat loss because of overgrazing and
development. Also considered are the possible
climate change, off-road driving, ecosystem
modification and littering. These threats lead to the
loss or decline of plant populations (35).

The results and findings of the study revealed
that P. hysterophorus is hazardous to human health,
to agriculture and to environment. It is devastating to
the ecosystem thus, a formal eradication should takes
place as soon as possible to protect the biodiversity. It
poisons livestock which then channeled to human
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health resulting to death once consumed in large
quantities (36). The divergent cultural, physical,
chemical and biological management control
solutions from the respondents show that they are
eager, sensible enough and imbibed with spirit of
commitment not just to eliminate but to totally
destroy them. Until now, the implementation of any
control measures has not been in placed
systematically among the affected areas in
southwestern part of the Sultanate of Oman. It was
also concluded that the residents of Dhofar are aware
on the spread of this plant. They are ready to support
whatever actions the government will implement.
Here, threats to plant species diversity and vegetation
cover can also be inferred from land use degradation
(desertification) and pollution as exhibited by the

Fig. 4. Skin allergy as experienced by a resident of Dhofar after participating in hand-pulling of the weed.

-

Focus group discussions (FGD)

The last part of the survey was conducted by means
of focus group discussion. It summarized the
possible control measures given directly to the
facilitator and the investigator himself, and these
include: burning the alive plants during summer time
or prior to rainy season; mechanical removal of the
weeds before it reached flowering stage (38);
financial support to the affected land owners; raising
public awareness; studying its components for there
might be extracts of useful elements e.g for pesticide;
immediate replacement of common crops once the
uprooting of the weed has done; utilizing bulldozers
and related modern heavy equipment in uprooting
the weeds; establishing an integrated research centre

Fig. 5. The hazardous impact of P. hysterophorus to biodiversity.

concerned residents and volunteers in Fig. 5.
Terrestrial lands of Oman depend mainly on
perennial plants with availability of annual plant
species, for fodder, only after rain. it can degrade
what was once suitable land for farming purposes,
resulting in major economic losses to some smalltime
farmers. If left unmanaged, this weed could cause
crop yield losses of up to 95%, with what little is
successfully harvested potentially being of much less
commercial value due to contamination (37).

intended for this invasive plant; allocating certain
funds to hire experts who will develop modern and
safe methods for combating weeds; filling, paving
and grinding of the roadsides for at least 3 metres to
protect the land from the falling seeds; hand hoeing
during the early growth stages and similar action for
car parks especially during autumn as the cows and
cattle sit on this area; a need to breed effective
natural enemies to weaken till stop enhances its
ability to spread very quickly (39).



It was August 30, 2020 when the author recorded
for the first time, the presence of the weed in one
farm in Wilayat Al Qabil, North Sharqgiyah
governorate. Coordinates and location of the point
suggests: Point Y, Point_X, respectively: 22.739090,
58.691151. In September 2020, another recording of
the presence of P. hysterophorus was done in Wilayat
Al Kamil and Al Wafi in South Shargiyah governorate
emphasizing coordinates and location such that:
Point_Y, Point_X, respectively: 22.22028275,
59.20948478. Similarly, in Tanuf area along Nizwa,
Ad Dakhiliyah governorate; coordinates and location
of a point is: Point_Y, Point_X, respectively: 23.052985,
57.459599, and in Wadi Bani Hani in wilayat Rustaq,
Batinah in south governorate; coordinates and
location of a point is: Point Y, Point X,
respectively:23.454565, 57.316006. With those
pointed locations, it is highly recommended to
conduct deeper scientific investigation to determine
the presence of the rapid spread of P. hysterophorus
found to have started invading the different
governorates of Oman.

Weed management challenges

Despite the actions done to eliminate and control the
growing back of P. hysterophorus, there are certain
weed challenges that delay and sometimes hinder
their goals to eradicate them. Farmers experienced
challenges in the use of herbicides’ suitability. Along
with the plantation owners they had proven the
effectiveness of using herbicides for couple of years.
However, they can damage native plants, insects and
even harm human health if much exposed. Choosing
the suitable herbicide became a challenge to the
farmers of Dhofar (40).

Reduction in crop yield and competing with the
native crops for water, nutrients through fertilizers
and sunlight are another challenges that bother the
farmers resulting to severe destruction in the
farmlands.. Plantation managers hate to admit that P.
hysterophorus grow faster than their good crops and
consume more amount of water and nutrients, thus
causing heavy losses in yield. Meanwhile, the quality
of field produce has been reduced too. They noticed
that when they harvested good crops and happened
to have presence of weeds, unknowingly their seeds
of have tendency to mix with the main crops and this
results to lowering their quality (41).

Lack of mowing equipment is another challenge
as declared by the key informants. This is the reason
why they rely on some DIY strategies and most often
than not, found to be successful. Similarly,
inadequate soil preparation and compost is
frequently observed by famers. Soil preparation is
crucial to a flourishing plantation. This is neglected
oftentimes because soil preparation is a tedious
farming for them, thus, resulting to unpreparedness
of the soil to accommodate good plants. Compost
should then be applied to prepare the soil ready for
planting. Solar radiation and high temperature cause
problems for people while removing the weeds are
significant for them, to, which falls from the month of
April till July (2).

In this time, weeding is costly and there is
frequent increase in the cost of cultivation. Those
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residents who can afford tilling operations invest
large amount to control weeds. With the high
expenditures in weeding, most of the time, they apply
other methods to control the spread of parthenium,
or else, their margin of net profit will definitely be
reduced (42). The lack of knowledge to monitor the
spread and growth of the weeds is another challenge.
Majority of the affected farmers are unaware of weed
management, weed-crop-soil interactions and their
practical significance in field conditions. This is
important for them to be indulged in a more precise
soil management and crop rotation strategies to give
crops an edge over particular weed species.

Fig. 6 is an example of weed-plant relationship
that the concerned and affected residents must be
aware of.

Weeds harbor insect, pests and diseases (43) are
major challenges the residents are facing with. In
some situations, P. hysterophorus could have both
positive and negative effects on crop productivity
(44). They confuse insects to locate their best foods
and shelters. Most often insects and other pests were
confused where they go because there are plants that
looked alike parthenium. Thus, crops that are closely
similar to this weed, weeds became exempted in
harboring insects that attack those crops.
Unavailability of gloves and protective clothing to be
worn to prevent absorption of toxins through the
skin has sometimes challenged the farmers. There
were times that they were surprised by the sudden
invasion and when they wanted to pull them out,
there were no available gloves and protective
clothing to protect them from the harm that the
weeds may bring to them.

Moreover, weeds reduce the value of land.
Agricultural lands which are heavily infested are
likely to fetch less prices (45). Both seller and buyer
are aware that such land will be difficult to cultivate
unless they invest for soil compost, labour and
machinery, resulting to increase in the cost of
cultivation. Interplanting or popularly known as
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Fig. 6. The linkage between and among crops, weeds and soil life
found significant in weed-suppressive crop rotations is a potential
knowledge the farmers should know (Figure credit: Mark
Schonbeck, Virginia Association for Biological Farming).

close planting has been considered a challenge to
cropland owners (46). They see to it that even they
plant different crops on the same plot or bed, they
are close enough not to penetrated by the invasion of
weeds. They reduce the allotted standard distances
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for the crops to discourage the coming of unwanted
plants (47). Before planting, they made sure that the
soil is fertile enough to feed high densities of crop.

Conclusion

P. hysterophorus has the ability to spread and invade
the most wastelands and green areas of Dhofar
governorate, Oman. The investigation proves that the
presence of the weed has to be given possible control
measures to protect the natural biodiversity (48). The
support and involvement of the government through
the Environment Authority, Ministry of Agriculture,
Fisheries and Water Resources, the Ministry of
Health including the joint working teams created to
deal with the weed in Dhofar governorate are very
timely to take the lead. Knowing the results and
confirmation of the dangers of the plant, prioritizing
attention and focus to detect and monitor
germination and invasion of new plants are essential
(49). Farmers as well as households’ knowledge on
how the plant spreads and how they could be
managed and controlled has not yet given attention
by the responsible agencies. The invasion of this alien
species started to create dangers (50) that are being
faced now in Dhofar particularly the farmland
owners, agriculture managers, planters, crop
caretakers and even the residents. The non-formal
documentation and records of parthenium in this
country prompted the researcher-investigator to
commit and undergo initial observation regarding its
spread, the whereabouts, the distribution, abundance
and infestation created in the crop fields (51). This is
the foremost reason why this plant issue has never
been resolved yet by any agencies in accordance with
EA, MOH and the MAFWR.

Recommendation

Further research to forego deeper study on the major
causes of the spread must be conducted. Formal
eradication should take place as soon as possible
since the damage caused by the parthenium weed is
alarming. Management plans to develop intervention
that will ensure smart and practical strategies to
contain parthenium and to slow its further spread
(52) must be considered by the joint working teams
assigned in Dhofar. It is also important to
communicate to the different governorates how the
weed can be identified and how the people can
eradicate them by either chemical or mechanical
meansfor the conservation status of habitats in the
affected areas (53). It is of utmost importance to
monitor further the spread and population density
(54) among the remaining ten governorates in the
entire sultanate to emphasise the possible control
measures after knowing the following locations of
partnenium abundance.
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