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Polypogon monspeliensis (L.) Desf. (beard
grass, rabbit foot grass, foxtail grass or loombar ghas),
an annual grass weed of Poaceae family, is native to
Great Britain and Europe and has become naturalized
throughout the world (Russell et al., 1955; Munz, 1959;
Clapham et al., 1962; Tselev, 1984; Montenegro et al.,
1991). It is a major grass weed of winter season crops
in northern India. Survey conducted in Haryana revealed
it third major grass weed of wheat with greater
preponderance in the moist fields under rice-wheat
rotation areas (Singh et al., 1995). López-Granados et
al. (2008) reported that recently P. monspeliensis was
spreading fast in southern Spain in wheat fields where
rice is being cultivated in rotation.  Surveillance data in
Haryana state revealed its greater infestation in disturbed
soils where moisture was high and huge populations
thriving in water channel, close to field bunds and edges
avoiding herbicide application. Earlier it was under control
due to application of isoproturon in wheat, but due to
evolution of resistance in P. minor biotypes (Malik and
Singh, 1995; Singh et al., 1997), isoproturon was
replaced by other herbicides that were less effective
against it.  P. monspeliensis is a prolific seed producer
and small seed easily blown by winds inundate new fields
each year.  It has long emergence window and delayed
emergence under field conditions escapes herbicide
application.  A single plant can produce 72 tillers when
growing without any intra- and inter-specific
competition. It has also been associated with sheep
poisoning (Finnie, 1991) and disease when the animals
ingest bacterium (Clavibacter toxicus) infected spikelets
(McKay et al., 1993; Bertozzi and McKay, 1995), and
also harbors rust fungus, Puccinia polypogonis (Baka
and Gjaerum, 1996). Though, it also has phytoremedian
properties and can absorb heavy metals (Hg and Cd)
from soil (Su et al., 2008; Ansari et al., 2009).  Not
much is known about its biology and efficacy of wheat
herbicides under field conditions. It is becoming a major
weed in many wheat fields necessitating an investigation
for its effective control.  Keeping this in view, primary
studies were carried out to evaluate some herbicides
against P. monspeliensis under controlled conditions.

Pot studies were conducted during 2007-08 and
2008-09 to assess the efficacy of isoproturon (0.50,
0.75 and 1.0 kg/ha), clodinafop-propargyl (40, 50 and
60 g/ha), sulfosulfuron (20, 25 and 30 g/ha), fenoxaprop-
P-ethyl (80, 100 and 120 g/ha), premix of mesosulfuron
+ iodosulfuron (Atlantis) (10.0, 14.4 and 17.3 g/ha),
premix of sulfosulfuron+metsulfuron (Total) (24, 32 and
40 g/ha) and pinoxaden (25, 50 and 100 g/ha) against P.
monspeliensis. Control pots were maintained for
comparisons.  Plastic pots of medium size (20 cm height
and top diameter) were filled with field soil of sandy
loam texture by mixing with vermicompost and dunal
sand in 2: 1 : 1 ratio (by volume) and 30 seeds of P.
monspeliensis were planted in each pot on December
28, 2007 and January 10, 2009.  Thinning was done
after emergence and 10 plants per pot were maintained
for spraying.  Herbicides were sprayed on February 26,
2008 and February 20, 2009 using backpack sprayer
fitted with flat fan nozzle using 500 l/ha water volume.
P. monspeliensis plants had 2-3 tillers (3-5 in the first
year) at the time of spraying.  Pots were arranged in a
completely randomized design and watered as and when
needed.  Visual observations were recorded periodically
on weed mortality on a 0-100 scale, where 0 = no control
and 100 = complete mortality and fresh weight was
recorded before terminating the experiments 9 weeks
after treatment (WAT).  Data from both sets were
averaged as there were similar trends and combined data
for two years were subjected to ANOVA using SPSS.
Arcsin transformation was done to visual mortality data
before ANOVA and data for 7 and 9 WAT are presented
alongwith fresh weight recorded 9 WAT.

Pinoxaden was most effective against P.
monspeliensis followed by fenoxaprop, clodinafop and
isoproturon (Table 1). Effect of isoproturon was
maximum 3 WAT, but reduced significantly at 7 and 9
WAT; also the efficacy of isoproturon was lower when
P. monspeliensis plants were at 3-5 tiller stage (first year)
compared to 2-3 tiller stage (second year).  Sulfosulfuron,
Atlantis (premix of mesosulfuron+iodosulfuron) and
Total (premix of sulfosulfuron + metsulfuron) were not
found effective against P. monspeliensis at any application
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rate as the highest reduction in growth was no more
than 41% (Table 1).  Pinoxaden 50 g/ha provided 100%
mortality of P. monspeliensis. Similar effect was
recorded with 100 g/ha of fenoxaprop, but required 70
g/ha rate of clodinafop. When data were averaged over
rates for P. monspeliensis mortality 9 WAT, clodinafop,
fenoxaprop and pinoxaden provided 82, 97 and 98%
control, respectively.  Effect of clodinafop was slow
and slightly lower than fenoxaprop, though statistically
similar.  Isoproturon provided 64% control of P.
monspeliensis 9 WAT, whereas Atlantis, sulfosulfuron
and Total provided only 24, 29 and 34% control,
respectively, when data were averaged over rates.

statistically similar under pinoxaden, fenoxaprop and
clodinafop treatments; whereas no difference was
observed in the fresh weight with isoproturon and
clodinafop (data averaged over rates and subjected to
Tukey’s test).  Increasing the application rates of Atlantis
or Total from less than recommended to recommended
rates or higher had no significant reduction in fresh weight
of P. monspeliensis plants.  Isoproturon 1.0 kg/ha reduced
the fresh weight of P. monspeliensis by 77% over
untreated plants; similar reduction was recorded with 80
g/ha of fenoxaprop, but clodinafop 50 g/ha was similar to
control plants in fresh weight accumulation by plants.
Pinoxaden 25 g/ha reduced the fresh weight of P.
monspeliensis by 95% compared to untreated plants.

The two-year pot studies confirm the poor
efficacy on P. monspeliensis observed under field
conditions when wheat fields were treated with Atlantis,
sulfosulfuron or Total herbicides at recommended rates.
Chhokar et al. (2008) reported that pinoxaden at 30 g/ha
provided complete control of P. monspeliensis infesting
barley under field conditions.  Isoproturon (1.0 kg/ha),
though effective against P. monspeliensis when applied at
its early growth stage, may be of little use due to evolution
of resistance in Phalaris minor biotypes as P.
monspeliensis is more prevalent in rice-wheat rotation areas.
Efficacy of clodinafop against P. monspeliensis has been
found inconsistent under field conditions which may be
dose-dependent as many farmers’ resort to under-dosing
for the control of P. minor (Yadav et al., 2006).  Moreover,
resistance is also brewing against clodinafop in P. minor
biotypes at several locations in Haryana state (Chhokar
and Sharma, 2008; Singh et al., 2009) and reduced
efficacy of fenoxaprop against P. minor already made it
redundant (Yadav et al., 2001). Clodinafop and fenoxaprop
resistance was also reported from Iran when used
continuously for the control of P. minor (Gherekhloo et
al., 2010). Pinoxaden, though found most effective against
P. monspeliensis in the present study, can also have serious
issues of resistance evolution in grass weeds as some
warning signals were evident in  P. minor (Chhokar and
Sharma, 2008; Singh et al., 2009).  Pinoxaden was found
effective against grass weeds of wheat and barley (Singh
and Punia, 2007; Chhokar et al., 2008) and is an excellent
herbicide for controlling grassy weeds in wheat and barley
without any adverse effect on crop or persistence.
Pinoxaden has been recommended at 50 g/ha for the
control of P. minor in Haryana state; a lower recommended
rate is a sure recipe for resistance evolution going by the
tendency of many farmers to use lower than

Table 1. Effect of different herbicides on mortality and fresh weight
of P. monspeliensis

Treatments Visual mortality (%) Fresh weight (g/pot)
(g/ha)

7 WAT 9 WAT 9 WAT

Isoproturon 500 48 (44) 43 (41) 13.0
750 65 (53) 65 (54) 14.7

1000 79 (63) 85 (68) 5.5
Clodinafop 50 36 (37) 48 (44) 23.7

60 58 (49) 97 (81) 1.7
70 63 (52) 100 (90) 1.7

Fenoxaprop 80 67 (55) 92 (73) 5.0
100 70 (57) 100 (90) 0.9
120 85 (67) 100 (90) 0.8

Sulfosulfuron 20 12 (20) 20 (26) 21.7
25 18 (25) 32 (34) 26.0
30 23 (28) 36 (37) 19.0

Atlantis 10.0 15 (22) 19 (26) 18.9
14.4 18 (25) 22 (28) 19.7
17.3 26 (30) 30 (33) 16.0

Total 24 14 (22) 28 (32) 18.0
32 17 (24) 33 (35) 16.7
40 24 (29) 41 (40) 16

Pinoxaden 25 73 (58) 93 (74) 1.2
50 92 (76) 100 (90) 0.6

100 95 (80) 100 (90) 0.6
Control 23.7
LSD (P=0.05) 9 6 4.2

Figures in parentheses are transformed values subjected to ANOVA.

The fresh weight of P. monspeliensis was 23.7,
22.2, 18.11 and 16.9 g/pot under untreated control,
sulfosulfuron, Atlantis and Total (averaged over three
rates), respectively.  Though mean fresh weight of P.
monspeliensis was less in Total  than Atlantis and
sulfosulfuron, statistically it was similar to untreated check
(Table 1). Similarly, fresh weight by P. monspeliensis was
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recommended rates of herbicides (Walia and Brar, 2006;
Yadav et al., 2006).  Atrazine and simazine resistant
populations of P. monspeliensis were first detected from
Israel in 1979 as reported by Prof. Baruch Rubin (http://
www.weedscience.org/Case/Case.asp?ResistID=99).
Lower application rates and repetitive use may be the
culprit for herbicide failure against the target weed and
care should be taken to rotate herbicides and other
agronomic practices, wherever possible. Thus, it can be
concluded that judicious use of pinoxaden will be able to
control P. monspeliensis and other grass weeds effectively.
Fenoxaprop, clodinafop and isoproturon can also be used
if there are no resistant populations of P. minor in the
field; however, Atlantis, sulfosulfuron or Total should be
avoided with heavy infestations of P. monspeliensis.
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