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Abstract | Parthenium weed (Parthenium hysterophorus L.) is an annual, herbaceous invasive weed
but it is perennial in Pakistan. Parthenium weed is a weed of a national significance in Pakistan.
Although, parthenium weed is infesting many parts of Khyber Pakhtunkhwa province, but more
affected regions are Peshawar valley and Hazara division where it has enormously invaded most of
the open spaces like roadsides, wasteland and water ways resulting in loss of local biodiversity. Field
survey of district Swabi (Peshawar Valley) of Khyber Pakhtunkhwa, was carried out during May-
June, 2013-14 to study the distribution of Parthenium weed. Five villages were selected and thirty
locations were randomly selected from each village. The data revealed that the flora is predominated
by parthenium weed with the highest relative density of 63.4% among all weeds, followed by Cynodon
dactylon (L.) Pers., Cannabis sativa L. and Chenopodium album L. with relative density of 11.37,10.86
and 7.31%, respectively. Moreover, at different locations, the parthenium weed is competing with C.
sativa which is not problematic like parthenium weed and replaced by the latter. Mean distribution
of parthenium weed infestation was abundant and almost not uniform in all sites, because some sites
were in hilly area. The computed data showed that the highest relative frequency of 28.71% was re-
corded for parthenium weed followed by C. sativa, C. dactylon and C. album having relative frequency
of 13.33%, 12.71% and 10.16%, respectively. Comparatively, the other weeds were having a very
low relative density and relative frequency at most of the locations studied. Importance value also

shows that P, hysterophorus, C. sativa, C. dactylon and C. album were predominant weeds in district.
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Introduction region, but has spread to the United States of Amer-

ica (USA), Australia, Pakistan, India, China, Pacific
Islands and Africa (Adkins et at., 1996). Partheni-

Parthenium weed (Parthenium hysterophorus L.) is
um weed is spreading aggressively in the wasteland

an alien invasive species and is an herbaceous an-

nual plant but it is perennial in Pakistan (Hassan and
Amin, 2009). It belongs to the family Asteraceae and
is commonly known as parthenium weed (Navie et al.,
1996). Parthenium weed is native to the Caribbean

and roadsides of Pakistan. Its large and persistent soil
seed bank, fast germination rate and ability to un-
dergo dormancy make it well adapted to semi-arid
environments (Khosla and Sobti, 1979). Allelopathic
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Table 1: Absolute density (m?) of various weed species in frve villages of District Swabi.

Weed Species Ismaila
Parthenium hysterophorus L. 33.56
Cannabis sativa L. 4.67
Cynodon dactylon L. Pers. 5.23
Chenopodium album L. 4.62
Cyperus rofundus L. 0.62
Rumex crispus L. 1.53
Xanthium strumarium L. 0.45
Amaranthus viridis L. 0.85
Coronopus didymus (L.) Sm. 1.54
Euphorbia helioscopia L. 0.33

potentials are present in virtually all plant parts. These
chemicals may be released into the environment in
sufficient quantities to affect the neighboring plants.
Parthenium weed causes severe human health prob-
lems as well as agricultural losses. Parthenium weed
and related genera contain sesquiterpene lactones
(Picman and Towers, 1982) which induce severe al-
lergic dermatitis and other symptoms. Agricultural
losses can also be severe. In India, parthenium weed
causes yield losses of up to 40% in several crops and
it is reported to reduce forage production by up to
90% (Khosla and Sobti, 1979). In Australia, parthe-
nium weed is a serious problem in perennial grass-
lands in central Queensland (Adkins et al., 1996;
Navie et al., 1996), and reduce beef production by
as much as AU$16.5 million annually (Chippendale
and Panetta, 1994). Stock animals, especially hors-
es, suffer from allergic skin reactions while grazing
infested paddocks. Consumption of large amounts
will produce taints in mutton (Tudor et al., 1982).
Parthenium weed has been shown to reduce agri-
cultural crop production by up to 40 % and reduce
fodder production by 90% (Khosla and Sobti, 1979).
Parthenium weed can also be a problem in healthy
pastures. (Adkins et at., 1996). Parthenium weed
causes severe human health problems as well as ag-
ricultural losses (Picman and Towers, 1982). Among
the crops, maize has been perceived to be more se-
verely affected by parthenium weed in the Khyber Pa-
khtunkhwa Province. They shrink the crop yield from
20-40% relying on weed species and density (Ashique
et al., 1997). The degree of yield losses depends on
nature, intensity, stage and duration of competition
with weeds (Bosinc and Swanton, 1997). For this
purpose the parthenium weed density was studied in
the selected area of Khyber Pakhtunkhwa, Province.

Nawaykale Zaida Swabi Topi Means
34.62 24.71 30.48 17.48 28.17
5.29 4.89 5.27 2.78 4.58
5.51 6.36 4.27 2.93 4.86
4.38 4.33 4.19 1.36 3.78
1.63 1.14 0.25 0.00 0.73
0.91 0.34 0.68 0.00 0.69
0.24 0.21 0.19 0.13 0.24
0.63 1.02 1.17 0.24 0.78
1.23 1.22 1.83 0.00 1.16
0.14 0.14 0.11 0.00 0.14
Materials and Methods

'The distribution of parthenium weed in the district
Swabi was undertaken during the month of May-
June 2013-14, to study the distribution of the inva-
sive weed (Parthenium hysterophorus L.) along with
the other vegetation. Five villages were randomly
selected for the study; from each villages three sam-
pling sites ranged from 3-5 Km. Ten randomly 1 m?
quadrate were taken from each site. Absolute density,
relative density, absolute frequency, relative frequency
and importance value were calculated by applying the
tollowing formulae.

Total number of individuals of a species in all quadrates

Absolute density (AD) =
v (AD) Total number of quadrates thrown

Absolute density for a species
Relative density (RD; 26) = - — X 100
Total absolute density for all species

Number of quadrates in which species occurs
Absolute frequency (AF) = X 100
Total quadrates thrown

Absolute frequency value for a species
Relative frequency (RF; %) = — X 100
Total absolute frequency value for all species

Relative density (%) + Relative frequency (%)
2

Importance value (IV) =

Results and Discussion

Absolute Density (m™)

Enormous variability in weed dynamics were observed
across the 5 locations studied (Table 1). Among the
recorded weeds, the maximum absolute density of P
hysterophorus. 34.62 m™ was recorded at village Na-
waykale which was closely followed by village Ismai-
la 33.56 m™?, whereas the minimum absolute densi-
ty were observed at village Topi having the absolute
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Table 2: Relative density (%) of various weed species in frve villages of District swabi.

Weed Species Ismaila Nawaykale Zaida Swabi Topi Means
Parthenium hysterophorus L. 62.85 63.43 62.92 55.70 70.14 63.01
Cannabis sativa L. 8.75 9.69 10.88 11.02 11.16 10.30
Cynodon dactylon L. Pers. 9.79 10.10 8.82 14.34 11.76 10.96
Chenopodium album L. 8.65 8.02 8.65 9.76 5.46 8.11
Cyperus rotundus L. 1.16 2.99 0.52 2.57 0.00 1.45
Rumex crispus L. 2.87 1.67 1.40 0.77 0.00 1.34
Xanthium strumarium L. 0.84 0.44 0.39 0.47 0.52 0.53
Amaranthus viridis L. 1.59 1.15 2.42 2.30 0.96 1.68
Coronopus didymus (L.) Sm. 2.88 2.25 3.78 2.75 0.00 2.33
Euphorbia helioscopia L. 0.62 0.26 0.23 0.32 0.00 0.29

density of 17.48 m™. Additionally, among the weeds
C. dactylon. was the 2™ most dominant weed species
across the roadside having absolute density of 6.36 m™
and the mentioned species was found to be the pre-
dominant species, mostly in all villages 54.58, 53.40,
48.44, 44.36 and 24.92 plants m™ at Nawaykale, Is-
maila, Swabi, Zaida and Topi, respectively. Across all
villages highest absolute density mean 28.17 m™ were
recorded for P. hysterophorus as followed by C. dacty-
lon. 4.86 m? and C. sativa 4.58 m>2, C. album 3.78
m™?, Coronopus didymus (L.) Sm. 1.16 m™?, Amaran-
thus viridis L. 0.78 m?, Cyperus rotendus L. 0.73 m™?,
Rumex crispus L. 0.69 m?, Xanthium strumarium L.
0.24 m™? and Euphorbia helioscopia L. 0.14 m? were
the least abundant species in the studied locations

(Table 1).

'The results indicated that mostly all the locations of
District Swabi were highly infested with partheni-
um. It might be due to high adaptability of this spe-
cies to this environment. Its rapidly spreading caus-
es a serious threat to local biodiversity. Singh et al.
(2005) reported that due to its allelopathic potential
parthenium is considered a noxious weed. Similarly,
in India, parthenuim has also been reported as a ma-
jor threat to local vegetation (Yaduraju et al., 2005).
Shabbir and Javaid (2010) showed parthenium and
Conyza ambigua DC. as the most widespread species
at Lahore District. In addition, Tamado et al. (2002)
described various aspects of parthenium which con-
tribute to its competitiveness are the high canopy, fast
germination and maintenance of soil seed bank to re-
generate. In another study Imponea carnea and P, hys-
terophorus were found toxic to animals causing many
diseases and also suppressed the vegetative growth of
native weeds species (Pandey et al., 2014). Moreover,
due to its invasive nature, parthenium has infested

many farms of East and Southern Africa (McCon-
nachie et al., 2011), and now spreading more than 20
countries of Asia, Oceania and Africa (Dhileepan and
Strathie, 2009). The spreading agencies of partheni-
um are vehicles, machinery, mud, water, livestock and
grain seeds. These all contribute to spread of parthe-
nium across many countries (Tamado, 2001).

Relative Density (%)

'The data regarding relative density are shown in Ta-
ble 2. The present survey showed that flora of differ-
ent villages comprised of P hysterophorus, C. sativa,
C. dactylon, C. album, C. rotundus, R. crispus, X. stru-
marium, A. viridis, C. didymus and E. helioscopia. The
results revealed that at all villages P, hysterophorus was
tfound to be the most dominant species with relative
density of 70.14, 63.43, 62.92, 62.85 and 55.70%, re-
spectively. Among the villages, the maximum relative
density was found in village Topi 70.14% and the
minimum relative density was found for village Swa-
bi 55.70%. The data further exhibit that C. dactylon
was the next abundant weed species with a relative
density of 14.34% observed at village Swabi and its
minimum relative density 9.79% occurred in village
Ismaila along the roadsides. Mean data revealed that
P, hysterophorus was the predominant species with rel-
ative density of 63.01% followed by C. dactylon, C.
sativa, C. album, C. didymus, A. viridis, C. rotundus, R.
crispus, X. strumarium and E. helioscopia with relative
densities of 10.96, 10.30, 8.11, 2.33, 1.68, 1.45, 1.34,
0.53 and 0.29 %, respectively.

At different locations, it was observed that partheni-
um expanding very fast and almost replaced C. sativa
and other vegetation as well. It is supported by previ-
ous studies, that reported loss of native species, most-
ly due to rapid population growth and development
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Table 3: Absolute frequency of various weed species in five villages of District Swabi.

Weed Species Ismaila
Parthenium hysterophorus L. 100
Cannabis sativa L. 57
Cynodon dactylon L. Pers. 60
Chenopodium album L. 50
Cyperus rotundus L. 33
Rumex crispus L. 27
Xanthium strumarium L. 30
Amaranthus viridis L. 20
Coronopus didymus (L.) Sm. 23
Euphorbia helioscopia L. 37

activities, climate change, deforestation, agricultural
expansion and change in land use is contributing to
rapid spreading of parthenium (Zuberi et al., 2014).
Parthenium has invaded natural, disturbed and un-
disturbed areas and has the capability to adapt itself
to various environments and habitats (Annapurna
and Singh, 2003). A similar invasion of partheni-
um at National Wildlife Park in Southern India has
also been reported (Evans, 1997). Khan et al. (2014)
also found a heavy infestation of parthenium weed in
Districts Mardan, Swabi and Charsadda. The above
findings revealed that parthenium has the capabili-
ty to disturb and change the local vegetation diver-
sity. Evans, (1997) reported a significant variation in
plant biodiversity by the invasion of parthenium. It
has also been reported that being an invasive weed,
parthenium weed is rapidly spreading on urban area,
but spreading towards forest and agricultural lands
(Tiwari et al., 2005; Shrestha, 2008). The most rap-
id spreading of parthenium has also been reported in
NWEFP and Kashmir (Javaid and Anjum, 2005).

Absolute Frequency

'The data in Table 3 evidenced the composition of the
studied sites in District Swabi. The results showed
that among weeds species mean maximum absolute
frequency 92.00% was observed for P hysterophorus
tollowed by C. dactylon 55.40% and C. sativa 44.40%,
while minimum absolute frequency 18.60% was re-

corded for C. didymus and A. viridis 18.80%.

Among all the weeds P. hysterophorus got the high-
est absolute frequency 100, 100, 100, 100 and 60% at
all villages i.e. Ismaila, Nawaykale, Zaida, Swabi and
Topi, respectively. At all locations surveyed, C. dacty-
lon was found as the 2" most dominant species hav-

ing absolute frequency 60, 67, 70, and 67% at village

Nawaykale Zaida Swabi Topi Means
100 100 100 60 92.00
53 47 57 8 44.40
67 70 67 13 55.40
43 40 43 6 36.40
27 30 37 0 25.40
30 27 20 0 20.80
33 30 37 8 27.60
20 23 27 4 18.80
27 23 20 0 18.60
43 27 23 0 26.00

Ismaila, Nawaykale, Zaida and Swabi. However, its
infestation was low at village Topi 13%. In addition,
C. sativa occurred as the 3 most abundant weed hav-
ing absolute frequency 57, 53, 47 and 57 % at village
Ismaila, Nawaykale, Zaida and Swabi. Likewise, its
infestation was low at village Topi 8 %. In addition
to, data regarding species showed that the lowest ab-
solute frequency was recorded for C. didymus 23,27,
23 and 20% at village Ismaila, Nawaykale, Zaida and
Swabi and was totally absent at village Topi. The out-
comes indicated that parthenium weed has high abso-
lute frequency and during a very short time it become
the most frequent and dense populated weed of Swa-
bi villages. Due to its aggressive nature parthenium
mostly reserve all areas of Swabi. Aggressive nature
might be due to early maturity, rapid seed production,
small size of the seeds and allelopathic effect which
mostly suppress native species. In another study it has
been reported that parthenium can easily grow at all
types of soil and have considered the serious threat to
other vegetation (Etana et al., 2015). Patil and Jadhav
(2013) has been reported the invasiveness, spreading
potential and environmental impacts of parthenium
and recorded the worst weed. These results are linked
with (Khan et al., 2014; Javaid et al., 2011; Zuberi
et al., 2014; Kilewa and Rashid, 2014) they reported
that parthenium weed spread along roadsides, resi-
dential, agricultural and pasture land as well.

Relative frequency (%)

The relative frequency of weeds is a good statistic
showing the distribution of flora in an area. A ref-
erence to the data in Table 4 exhibits the dominance
of P, hysterophorus at all 5 locations. The data table for
species mean showed that among the recorded weeds
species highest relative frequency 30.60% was found
tor P hysterophorus followed by C. dactylon 15.00 %
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Table 4: Relative frequency (%) of various weed species in frve villages of District Swabi.

Weed Species Ismaila Nawaykale Zaida Swabi Topi Means
Parthenium hysterophorus L. 23 23 24 23 60 30.60
Cannabis sativa L. 13 12 11 13 8 11.50
Cynodon dactylon L. Pers. 14 15 17 16 13 15.00
Chenopodium album L. 11 10 10 10 6 9.40
Cyperus rofundus L. 8 6 7 9 0 6.00
Rumex crispus L. 6 7 6 5 0 4.80
Xanthium strumarium L. 7 8 7 9 8 7.80
Amaranthus viridis L. 5 5 6 6 4 5.20
Coronapus didymus (L.) Sm. 5 6 6 5 0 4.40
Euphorbia helioscopia L. 8 10 6 5 0 5.80
Table 5: Importance Value of various weed species across five locations in District Swabi

Weed Species Ismaila Nawaykale Zaida Swabi Topi Means
Parthenium hysterophorus L. 43 43 43 39 57 45.00
Cannabis sativa L. 11 11 11 12 9 10.80
Cynodon dactylon L. Pers. 12 13 13 15 10 12.60
Chenopodium album L. 10 9 9 10 4 8.40
Cyperus rotundus L. 4 5 4 6 0 3.80
Rumex crispus L. 4 4 4 3 0 3.00
Xanthium strumarium L. 4 4 4 5 0 3.40
Amaranthus viridis L. 3 3 4 4 1 3.00
Coronopus didymus (L.) Sm. 4 4 5 4 0 3.40
Euphorbia helioscopia L. 5 5 3 3 0 3.20

and C. sativa 11.50%. Similarly, the results further
showed that among the mentioned weed species low-
est relative frequency 4.40% were recorded for C.
didymus followed by R. crispus 4.80%. Villages wise
the data showed that P hysterophorus highly infest-
ed mostly all the villages. Highest relative frequency
60% of P, hysterophorus were recorded for village Topi
followed by Zaida, Ismaila, Swabi and Nawaykale
having relative frequency 24, 23, 23 and 23% re-
spectively. However, with respect to village Topi the
other villages are list infested with P hysterophorus.
Among weeds species C. dactylon was the 2™ dom-
inant specie and recorded relative frequency 17, 16,
15,14 and 13% for village Zaida, Swabi, Nawaykale,
Ismaila and Topi correspondingly. Nevertheless, the
data showed that among weeds less infestation was
tound for C. didymus mostly in all villages 6, 6,5 and
5% as no relative frequency were recorded at village
Topi 0%. Nonetheless, C. didymus and R. crispus
possessed the smallest relative frequency at most of
the sites examined thereby indicating them as unim-
portant among the weed flora of the target area.

'The results indicated that native biodiversity is very
important and it provides a lot of services in the sur-
rounding. Loss of local biodiversity may cause many
environmental changes such as habitat change, wild-
life population, loss of species and other ecosystem
disturbance. Kuensel (2007) reported that by increas-
ing invasive weed like parthenium, it significantly de-
creases the native biodiversity. Marwat et al. (2008)
described that due to invasive nature of parthenium
it have the capability to replace the species through
their allelopathic potential. In addition too, Nav-
ie et al. (2004) reported low diversity and richness
of grassland community due to heavy infestation of
parthenium. The presence of parthenium over a long
time may result in decreasing species abundance, but
also affect soil seed bank by reducing the regenerative
ability of local species.

Importance value

'The importance value determination is a good indicator
tor the floral distribution in the area. Among the weed
species with the highest importance value of 45.00 was
tor P, hysterophorus tollowed by C. dactylon 12.60 and
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C. sativa 10.80. The lowest importance values were
found for C. rotundus and A. viridis 3.00. Data re-
garding villages and species showed that maximum
infestations were recorded for village Topi 57.00
tollowed by village Ismaila, Nawaykale, Zaida and
Swabi 43, 43, 43 and 39, respectively. Parthenium
however, ranked at the top emerging as the most
prevalent weed at all the locations as well as in the
mean values for all 5 locations (Table 5).

The perusal of data further exhibit that Parthe-
nium-Cynodon-Cannabis community dominated
at Topi and Swabi. At Zaida, Parthenium-Cyno-
don-Cannabis-Chenopodium community dominat-
ed, whereas at Ismaila Parthenium-Cynodon-Cheno-
podium-cannabis community was evidenced (Table
5). Parthenium was successful weed which has
widely spread across all the villages of Swabi. Keep-
ing in view the parthenium weed as most successful
herb, it is necessary to effectively manage this men-
ace and stop its further infestation rather minimize
the existing stands of this useless and injurious
plant. Our results are similar to Huy and Seghal
(2004) who observed parthenuim dominancy with
high IVI in the studied area. Similarly, Khan et al.
(2014) showed parthenium as dominant species
having high importance value at the locations stud-
ied. Furthermore, Belachew and Tessema (2015)
confirmed parthenium as aggressive and compet-
itive weed specie at different regions of Ethiopia.

Conclusions

The studied flora in the District Swabi revealed that
the flora is dominated by parthenium with the high-
est relative density among all other weeds, followed
by Cynodon dactylon (L.) Pers., Cannabis sativa L. and
Chenopodium album L. Parthenium weed has spread
rapid along roadsides, wastelands and also in agri-
cultural fields of Swabi District of the Khyber Pakh-
tunkhwa Province. Its spreading needs control meas-
ures to safeguard the productivity of agro-ecosystems
and ensure the sustainability of environment.
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