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ABSTRACT

Mimosa pudica is the most abundant and problematic invasive species in tropical pastures. 
This study investigates the effects of two cattle grazing systems, long-term moderate 
grazing (LTG, 2.7 animal unit/ha/yr for 33 years) and short-term heavy grazing (STG, 5 
animal unit/ha/yr for 2 years) compared with ungrazed exclosure pasture on the invasion 
of M. pudica and its relationship with herbage production in tropical pasture. M. pudica 
and pasture production were concurrently sampled four times at the end of grass growing 
period at both grazed and ungrazed pastures. Mean density of M. pudica was 56% greater 
(P<0.05) in the LTG pasture than that in the ungrazed exclosure although it did not vary 
(P>0.05) between the STG pasture and ungrazed exclosure. Mean importance value 
(IV) of M. pudica in the LTG pasture was 46% lower (P<0.05) than that in the ungrazed 
exclosure, and this was 220% greater (P<0.05) in the STG pasture than that in the ungrazed 
exclosure. Pasture herbage production was unrelated (P>0.05) to the density, IV and dry 
matter (DM) of M. pudica in either pasture system. An insignificant negative relationship 
was found between the density and DM of M. pudica with pasture production. In contrast, 
a positive but insignificant relationship was observed between %IV of M. pudica and 
pasture production in both pasture sites. The LTG system had adverse effect on M. pudica 

population, whereas STG system supplied 
relatively desirable conditions for M. pudica 
establishment and infestation.

Keywords: heavy grazing, invasive species, Malaysia, 

Mimosa pudica, moderate grazing, pasture production
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INTRODUCTION

Sensitive plant (Mimosa pudica L.) is a 
small, perennial and ligneous invasive 
species which is widely distributed in 
tropical regions, especially in south-eastern 
Asia (Galinato et al., 1999) and has become 
a pantropical weed (Magda et at., 2006; 
Stur & Shelton, 1990). M. pudica blooms 
all year round and reproduces only by seed 
throughout the year in tropical regions. 
An adult plant can produce about 675 
seeds/ plant/ year (Holm et al., 1997; 
Chauhan & Johnson, 2009a). The plant 
grows both vertically and horizontally, and 
an individual adult can cover an area of 1 
m and 2 m, respectively. M. pudica is the 
most prevalent, abundant and problematic 
invasive species in either improved or native 
tropical pastures (Chauhan & Johnson, 
2009a). This particular species can decrease 
both the quantity and quality of forage 
(Wardle et al., 1995), pasture lifetime and 
increase weeding and pasture renovation 
costs. Adult plants may decrease animal 
performance indirectly through impaired 
grazing of adjacent forage plants making 
grazing difficult because of its thorny 
structure (Grekul & Bork, 2004; Chauhan 
& Johnson, 2009a). This invasive plant is 
not grazed by cattle in its adult stage and 
may always be considered detrimental plant 
in pastures.

The problem of invasive woody species, 
M. pudica, in pastures is often unresolved 
(Magda et al., 2006). Prescribed burning, 
mechanical shredding, manual weeding 
and herbicides application are common 
strategies to control invasive species in 

pastures. However, these methods are 
rather complex to manage, expensive 
and have further adverse impacts on 
environmental resources. Meanwhile, 
manual weeding of spiny weeds is difficult 
as thorns penetrate and lacerate the hands. 
Burning can increase soil temperature 
which favours M. pudica seeds to release 
from dormancy and stimulate germination 
(Chauhan & Johnson, 2009b). Burning 
may encourage M. pudica to spread in 
pastures (Siregar et al., 1990). Chemical and 
mechanical control measures are financially 
and environmentally unsustainable in long 
term.

Simonet (1990) reported that grazing 
can reduce the dominance of M. pudica 
in pastures. Appropriate grazing intensity 
may slow down or control M. pudica 
population directly through ingestion of 
young seedlings biomass and reduction in 
the number of reproductive buds (Magda 
et al., 2006) and indirectly by hoof actions 
such as treading, sitting, pawing, jumping, 
and running only under appropriate grazing 
system (Harker et al., 2000). Despite the 
importance of M. pudica in tropical pastures, 
no published documents are available on 
the effects of cattle grazing on M. pudica 
population at present. The primary objective 
of this study was to determine the effects 
of cattle grazing on the attributes of M. 
pudica in tropical native and improved 
pastures with short-term heavy (for 2-year) 
and long-term moderate (for 33-year) 
rotational grazing systems, respectively. 
The secondary objective was to determine 
the relationships between the attributes of 
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M. pudica with pasture herbage production 
to predict pasture herbage loss. This was 
achieved by measuring density, importance 
value (IV) and dry matter (DM) production 
of M. pudica, as well as pasture herbage 
production. This study aimed to test the 
hypothesis that cattle grazing would affect 
the invasion of M. pudica and pasture 
herbage production would be related to M. 
pudica invasion.

MATERIALS AND METHODS

Study Area

This study was conducted at the Universiti 
Putra Malaysia Livestock Section, about 
20 km south of Kuala Lumpur, Malaysia. 
Two study sites, Taman Pertanian Universiti 
(TPU) catchment (2º 58’ 53” N; 101º 43’ 
38” E) and the Ladang site (3° 00’ 28” N; 
101° 42’ 10” E), were assessed indicating 
a perennial improved and native pastures, 
respectively. The area has humid tropical 
climate; with mean annual rainfall of 2471 
mm and mean annual temperature of 24.5°C.

The soil type was classified as Typic 
Hapludox (Munchong series) representing 
the Oxisols with >35% clay at the TPU 
catchment. The Ladang site is on a tin mine 
that had been abandoned in the 1950s and 
the soils are sandy clay in texture.

Vegetation of the TPU site consisted of 
improved pasture with a dominant cover of 
introduced tropical grasses such as signal 
grass (Brachiaria decumbens Stapf.) and 
guinea grass (Panicum maximum Jacq.) at 
the TPU site. The Ladang site, both grazed 
and ungrazed sites, was useless native 
grassland before establishment mainly 

dominated by carpet grass (Axonopus 
compressus (Sw.) Beauv.), hillo grass 
(Paspalum conjugatum Berg.) and slender 
panicgrass (Ottochloa nodosa Kunth). 
M. pudica was the only invasive species 
in both sites. The density of M. pudica in 
grazed and ungrazed pastures was 3.6 and 
1.94 (plants/m2) in the TPU site, whereas its 
density was 1.7 and 2.8 (plants/m2) in grazed 
and ungrazed pastures of the Ladang site, 
respectively, before the initiation of grazing 
trials in this study.

The TPU site (180 ha) consists of 
improved pasture with introduced tropical 
grasses representing a long-term moderate 
(LTG, 2.7 animal unit (AU)/ha/year for 
33 years) rotational grazing system with 
cattle from its establishment in 1975 and 
the Ladang site (4 ha) representing a 
short-term heavy (STG, 5 AU/ha/year for 
2 years) rotational grazing systems with 
cattle since its establishment in 2007. The 
TPU site was divided into 9 paddocks 
ranging in sizes from 5 to 30 ha and the site 
was divided into four paddocks of similar 
size (1 ha). Grazing exclosures were also 
constructed in 1975 (20 ha) and 2007 (4 ha) 
at the TPU and Ladang sites, respectively. 
Exclosures are laid just beside the grazed 
paddocks on a terrain with similar soils 
and vegetation as the grazed area in both 
sites. In this study, breed, age and sex of 
cattle were Kedah-Kelantan (KK), about 5 
years old and female, respectively. AU is 
defined as one mature local cow weighing 
about 250 kg with or without suckling calf. 
The rotational grazing system consisted of 
moving the cattle according to the forage 
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quantity into a new paddock for grazing. 
In this study, moderate grazing means 45-
55% use of pasture herbage that allows the 
palatable species to maintain themselves. 
Heavy grazing involves 55-70% use of 
pasture herbage.

Experimental Design and Grazing 
Treatment

Each site was treated as an experiment. At 
the TPU site, four areas (6, 6.6, 8 and 9.5 
ha) that had a homogeneous distribution of 
vegetation and uniform topography were 
selected in different paddocks. Each paddock 
at the Ladang site was considered to be a 
replicate. Four replicates were also defined 
in each grazing exclosure. The exclosures 
had no anthropogenic manipulation such as 
fertilizer application, ploughing and grazing 
since their construction and provided a 
control to compare the grazing effects. 
Therefore, for the TPU site, the treatments 
were (1) no grazing by cattle and (2) grazing 
at a moderate stocking rate under rotational 
grazing system for 33 years. For the Ladang 
site, the treatments included (1) no grazing 
by cattle and (2) grazing at a heavy stocking 
rate under rotational grazing system for 2 
years.

Measurement of M. pudica Attributes

A combination of both systematic and 
randomized methods was used to measure 
the attributes of weed and forage plants. 
The systematic sampling design was used 
in the location of transect lines, while 
the random sampling design was used in 
establishing the quadrats (Kamaruzaman & 

Nik, 1992; Mesdaghi, 2004). A set of four 
10 m transect lines spaced 100 m apart was 
established at each replicate at the TPU 
site, and two 10 m transect lines spaced 
20 m apart were made at each replicate 
in the Ladang site. A quadrat (0.25 m2) 
was randomly placed in each transect line. 
An exclosure cage technique was used to 
protect weed and pasture plants in grazed 
treatments (Mannetje, 1978). Both grazed 
and exclosures were sampled four times at 
the end of grass growing period in 2010. As 
such, measurement was performed every six 
weeks in the native pastures of the Ladang 
(namely, 19 March, 09 May, 06 July, 19 
August 2010) and at eight-week intervals 
at improved pastures of the TPU site 
(namely, 13 May, 15 July, 04 September, 15 
November 2010). Measurements in grazed 
treatment and in the exclosure were carried 
out in an identical way. No mechanical or 
chemical weeding operations were practiced 
to control invasive species population since 
establishment date in the Ladang site and 
one year before trial in the TPU site.

Mimosa pudica density, percent cover, 
importance value (IV), dry matter (DM) 
production and its proportion to pasture 
herbage production were determined 
across the four sampling events. After 
each sampling event, all transects were 
relocated systematically in new places 
within the replicate and quadrats were re-
randomized on each transect. M. pudica 
density (plant/m2) was determined by 
counting the number of individual plants 
separately within quadrats using equation 
1 (Tauseef et al., 2012). The percent cover 
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of M. pudica was assessed visually in each 
quadrat. Importance value of M. pudica 
presence in the pasture was also determined 
by calculating importance value percent 
(%IV) (Tracy & Sanderson, 2004). Percent 
IV gives an index of the relative importance 
of each species in the pasture by measuring 
its frequency and cover. Percent IV was 
calculated from the summation of relative 
frequency and cover values for M. pudica 
measured in the 0.25 m2 quadrat using the 
equations 2 to 6 (Tracy & Sanderson, 2004; 
Pragada et al., 2011). Clipped M. pudica 
biomass in each quadrat was bagged in 
a perforated paper sack separately and 
subsequently was oven dried at 65°C for 
48 hr to constant weight and weighed to 
determine DM production.

2 Total number of individuals of a species in all quadrantsDensity (plants m ) = 
Total numbers of quadrants

(1)

Numbers of quadrats in which species occuredFrequency (%) =  × 100
Total number of quadrats      (2)

Frequency of individuals of a speciesRelative frequency =  × 100
total frequency of all species       (3)

cover of individual of a speciesRelative cover =  × 100
total cover of all species             (4)

Relative Frequency + relative cover Importance value (%) = 
2           (5)

Measurement of Pasture Herbage 
Production

In each quadrat, forage plants were cut to 
a 5 cm stubble height and subsequently 
hand-separated into live and dead material 
fractions. Green herbage was placed in a 
perforated paper bag and dried in a forced 
air oven at 65°C for 48 hr to constant weight 
and then weighed for DM determination 

(MAFF, 1986).

Statistical Analysis

For the analysis, it assumed that the replicates 
were independent. The treatments of the 
study were not replicated in space and it was 
made the assumption that replicates, which 
were nested within the treatments, provided 
an approximation of the experimental error. 
The present experimental approach was 
also used by other researchers (Frank et 
al., 1995; Wienhold et al., 2001; Liebig 
et al., 2006; Li et al., 2009). The use of 
pseudo-replications was justified based on 
the duration of given treatments that were 
greater than 2 years old. Site differences 
were expected due to differences in their 
management, pasture type, soil type and 
treatment period. Thus, TPU and Ladang 
sites were evaluated separately.

Assumpt ions  of  normal i ty  and 
homogeneity of variance were checked 
and log-transformed as appropriate. For 
log-transformed variables, the mean of the 
untransformed data was used to express 
central tendency and the standard error 
derived from log-transformed data was 
used to express precision. Multivariate 
analysis of variance (MANOVA) (SPSS 
release 16.0.1, SPSS Inc. 2007) was applied 
to assess grazing treatments effects on M. 
pudica attributes. Adjustment for multiple 
comparisons between means was done by 
Least Significant Difference (LSD) test. 
Differences were assessed at the significance 
level of P<0.05.

Additionally, the study was aimed to 
determine whether the density, %IV and 
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DM (independent variables) of M. pudica 
vary in their ability to present loss in pasture 
herbage production (dependent variable) 
and determining which variable has the most 
significant correlation with pasture herbage 
loss as explained by Grekul and Bork 
(2004). Relationships between the attributes 
of M. pudica and pasture production were 
analyzed by site using linear regression and 
Pearson correlation coefficient.

RESULTS

Grazing Effect on M. pudica Attributes

Cattle grazing had no effect (P>0.05) on the 
percent cover of M. pudica in either LTG or 
STG system (Tables 1 and 2). Nonetheless, 

the percent cover of M. pudica in LTG and 
STG grazing systems was about 96 and 
36% lower (P>0.05) than that in the grazing 
exclosures, respectively, albeit insignificant.

The LTG system led to greater (P<0.05) 
density of M. pudica in the improved pasture 
(Table 1) but it did not vary between STG 
system and its ungrazed exclosure (Table 
2). Meanwhile, the density of M. pudica in 
LTG system was 56% greater than that in 
ungrazed exclosure.

Percent IV of M. pudica in the LTG 
system was 46% lower (P<0.05) than that 
in the ungrazed exclosure (Table 1). In the 
STG system, however, it was 220% greater 
(P<0.05) than that in the ungrazed exclosure 
(Table 2).

TABLE 1  
Effects of long-term moderate grazing system (LTG) on Mimosa pudica attributes in tropical improved 
pasture (TPU site)

M. pudica attribute Grazed Ungrazed SE† F P
Cover (%) 3.16 7.50 0.292 0.31 0.57
Density (plants/m2) 4.33a 2.78b 0.786 4.20 0.04
Importance value (%) 18.92a 34.98b 5.22 8.09 0.009
Dry matter (g DM/m2) 12.82 24.50 0.234 0.012 0.98
Proportion to total herbage production (%) 12.67 17.33 0.222 0.057 0.80

Means in a row with unlike lower case letters significantly differ at P<0.05 
†Standard error 

TABLE 2 
Effects of short-term heavy grazing system (STG) on Mimosa pudica attributes in tropical native pastures 
(Ladang site)

M. pudica attribute Grazed  Ungrazed SE† F P
Cover (%) 1.26 1.97 0.547 1.20 0.28
Density (plants/m2) 4.00 3.20 1.23 2.03 0.16
Importance value (%) 45.67a 14.25b 5.40 28.72 00
Dry matter (g DM/m2) 7.60 7.50 2.70 0.51 0.48
Proportion to total herbage production (%) 5.61 7.85 1.89 0.65 0.42

Means in a row with unlike lower case letters significantly differ at P<0.05  
†Standard error 
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Dry matter production (g DM/m2) of 
M. pudica was generally similar (P>0.05) 
between the grazed and ungrazed sites in 
either grazing system (Tables 1 and 2). 
The proportion (%) of M. pudica DM to 
pasture production did not vary (P>0.05) 
between the grazed and ungrazed sites in 
either grazing system (Tables 1 and 2). 
The results indicated that the proportion 
of M. pudica DM to pasture production in 
the grazed sites was lower than that in the 
ungrazed exclosures, albeit insignificant. 
For example, in the LTG system, M. pudica 
contribution to herbage production was 
about 27% lower than that in the ungrazed 
exclosure (Table 1).

Relationships between M. pudica Attribute 
and Pasture Production

Pasture production was unrelated (P>0.0.05) 
to M. pudica attributes such as density, 
percent IV and DM production in both the 
LTG and STG systems (Tables 3 and 4). 
An insignificant negative relationship was 
found between the density and DM of M. 

pudica with pasture production. In contrast, 
a positive but insignificant relationship was 
observed between %IV of M. pudica and 
pasture production in both pasture sites 
(Tables 3 and 4).

DISCUSSION

Grazing Effect on M. pudica Attributes

Relatively lower density of M. pudica in 
ungrazed exclosures compared with grazed 
pastures in both sites may be attributable 
to high accumulated litter and light 
competition. Accumulated litter can reduce 
seed germination and seedling emergence of 
plants through providing mechanical barrier, 
releasing allelochemicals and reducing light 
transmittance (Li et al., 2009; Chauhan & 
Johnson, 2009b). The mean value of litter 
biomass was 10.99 and 22.65 g/m2 in the 
grazed pasture and ungrazed exclosure of 
the TPU site, and this was 10.79 and 18.2 
g/m2 in the grazed pasture and ungrazed 
exclosure of the Ladang site. On the other 
hand, ungrazed exclosures had tall pasture 
height and therefore competition for light 

TABLE 3  
Relationships between the attributes of Mimosa pudica (X) and pasture herbage production (Y) in tropical 
improved pastures (TPU site)

M. pudica attributes Empirical relationship r F P
IV Y = 87.97 (±4.98) + 1.87 (±0.29) X 0.31 2.32 0.09 *

Density Y = 157.81 (±24.25) – 3.81 (±9.55) X –0.08 0.16 0.69 
NS

DM Y = 136.02 (±21.09) + 0.45 (±0.63) X –0.15 0.51 0.48 
NS

IV: importance value; DM: dry matter 
Means (± standard error) are presented for equation intercepts (a) and slope (b). 
r: Correlation coefficient. Correlations were either not significant (NS) or significantly different at 
P<0.10 (*), P<0.05 (**). 
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is greater in such pasture. Average pasture 
plants height was 35.4 and 74.8 cm in the 
grazed pasture and ungrazed exclosure of 
the TPU site, and 14.1 and 57.5 cm in the 
grazed pasture and ungrazed exclosure 
of the Ladang site. M. pudica is a short 
and shade intolerant plant. The amount of 
radiation received by juveniles of M. pudica 
in a tall grass pasture (at a height of about 50 
cm), typically is low in lower layer (Magda 
et al., 2006). Magda et al. (2006) indicated 
that shading had significant negative effects 
on branching, mortality and flowering rate 
of seedlings of M. pudica. This species will 
be out-competed in such environment due 
to its inability to compete with tall grasses. 
Consequently, high competition for light 
in ungrazed exclosures might be another 
reason for low population of M. pudica in 
grazing exclosures. In Canada, Harker et al. 
(2000) found that increasing levels of cattle 
grazing intensity led to greater densities of 
shepherd purse (Capsella bursa-pastoris) 
and dandelion (Taraxacum officinale) in the 
perennial pastures.

The importance value (IV) was calculated 
to compare the ecological significance of M. 
pudica in pastures with and without cattle 
grazing (Tauseef et al., 2012). It provides 
knowledge on overall importance of each 
species in a plant community (Giliba et al., 
2011). Greater IV of M. pudica in the STG 
system (45.67%) compared with ungrazed 
exclosure (14.25%) indicates that it has 
become more important species after 2 
years of heavy grazing in native pastures 
of Ladang site. This finding highlights the 
ability of M. pudica to withstand defoliation 
and treading activities by cattle. M. pudica 
with high importance value in pastures of 
Ladang site has poor grazing value and it is 
an indicator of disturbance. However, lower 
IV of M. pudica in the LTG system (18.92%) 
compared with ungrazed exclosure (34.98%) 
indicates that moderate grazing was a more 
appropriate system in inhibiting M. pudica 
infestation in improved pastures of the TPU 
site. Consequently, different trend of M. 
pudica population, i.e. an upward trend in 
the STG system and a downward trend in 

TABLE 4 
Relationships between the attributes of Mimosa pudica (X) and pasture herbage production (Y) in tropical 
native pastures (Ladang site)

M. pudica attributes Empirical relationship† r F P
IV Y = 96.45 (±7.32) + 0.82 (±0.63) X 0.27 1.66 0.10 

NS
Density Y = 122.94 (±18.02) + 1.95 (±4.52) X −0.09 0.19 0.67 

NS
DM Y = 112.31 (±18.19) + 2.26 (±2.04) X −0.23 1.23 0.27 

NS

IV: importance value; DM: dry matter 
Means (± standard error) are presented for equation intercepts (a) and slope (b). 
r: Correlation coefficient. Correlations were either not significant (NS) or significantly different at 
P<0.10 (*), P<0.05 (**).
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the LTG system can be related to direct and 
indirect impacts of cattle grazing.

Dry matter (DM) production of M. 
pudica in the LTG system was about two 
times lower than that in ungrazed exclosure 
(Table 1), indicating that the DM production 
of M. pudica was adversely affected by the 
LTG system. It is expected that the DM 
production of M. pudica should be reduced 
in native pasture of Ladang site due to heavy 
grazing by cattle for 2 years. However, 
Table 2 shows no difference between the 
grazed site and ungrazed exclosure with 
regard to DM production values. This 
indicates that even under heavy grazing 
condition M. pudica was able to produce 
dry matter as much as ungrazed exclosure. 
Consequently, it can be concluded that the 
STG system supplied relatively desirable 
conditions for DM production in M. pudica. 
Stur and Shelton (1990) also stated that M. 
pudica withstands heavy grazing pressure. 
Heavy grazing substantially weakens the 
perennial grasses (Harker et al., 2000). As 
cattle grazing pressure increases, grazing 
sensitive species become less abundant and 
are replaced by grazing tolerant and invasive 
species (Yates et al., 2000) which are more 
resistant to cattle trampling and better 
adapted to compacted topsoil (Martinez & 
Zinck, 2004).

Defoliation has a slight effect on 
seedling, juvenile mortality, and flowering 
rate of M. pudica, in comparison with 
shading (Magda et al. 2006). Defoliation 
can enhance branching and production of 
new branches in M. pudica, except when 
defoliation takes place after shading and high 

competition for light. The establishment and 
survival of seedlings of M. pudica is chiefly 
controlled by the indirect effect of grazing, 
i.e., hoof actions such as treading, sitting, 
pawing, jumping, and running (Harker et 
al., 2000). Appropriate grazing management 
system can influence M. pudica by creating 
competitive conditions by maintaining 
enough pasture plants height and/or 
facilitating population recruitment through 
removing adjacent grasses rather than direct 
defoliation by animals (Van Der Wal et 
al., 2000). In fact, competition is a factor 
that controls plant invasion particularly 
in nutrient limiting environments (Lopez-
Zamora et al., 2004).

In heavily grazed pastures, the negative 
shading effect on juvenile plants of M. 
pudica decrease largely, as grazing opens 
the dense cover of pasture through removing 
upper parts of grass plants. Grazing intensity 
and duration are main determinants in 
residual pasture height and the extent of 
subsequent effect on juvenile plants. If 
pasture plants are grazed to ground surface, 
which happens in heavy grazing system, 
juvenile plants will not be subjected to hard 
competition for light from adjacent grass 
plants. This enhances favourable conditions 
for growth of young stages of this species 
and increase recruitment to M. pudica 
population. This issue was remarkable in 
native pastures of the Ladang site with 
heavy grazing system.

Additionally, M. pudica is a seismonastic 
plant in which the leaves (pinna) close 
and the petiole falls down in response to 
wind, vibration and touch as a defence 
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mechanism for protection from animals and 
insects (Volkov et al., 2010). Thigmonastic 
movement (response of a plant to touch) in 
M. pudica, associated with fast response 
to environmental stimuli such as animal 
biting and grazing, appear to enhance plant 
survival and establishment in pastures with 
heavy grazing.

Relationships between the Attributes of M. 
pudica and Pasture Production 

In general, the relationships between M. 
pudica attributes and pasture production 
were insignificant in this study (Tables 
3 and 4). Percent IV and density of M. 
pudica had the highest positive and the 
lowest negative insignificant relationships 
with pasture production in both pasture 
types, respectively (see Tables 3 and 
4). Insignificant relationships between 
measured variables can be mainly related 
to small population and low magnitude of 
M. pudica in the studied pastures. However, 
this study revealed the negative relationship 
between M. pudica DM production and 
density with pasture production (Tables 
3 and 4), indicating negative effects of 
biomass and numbers per unit area of M. 
pudica on tropical pasture production. In 
USA, Tracy and Sanderson (2004) and 
Ferrell et al. (2006) reported a negative 
relationship between weed density and 
herbage production. Ferrell et al. (2006) 
reported that bahiagrass (Paspalum 
notatum) herbage production reduced by 
increasing giant smutgrass (Sporobolus 
indicus) density. Hume (1985) stated that 
weed dry matter estimates relative spring 

wheat (Criticum aestivum) production loss 
better than density. Grekul and Bork (2004) 
results from perennial pastures showed no 
difference between Canada thistle (Circium 
arevens) density and DM production for 
predicting herbage production loss in 
pastures. Harker et al. (2000) contended 
that pasture production–weed interaction 
may have been detected accurately if weed 
dry matter rather than density is used in the 
analysis. This study concluded that neither 
DM production nor the density of M. pudica 
was a good indicator for predicting herbage 
production loss in tropical pastures because 
no significant relationship was found 
between M. pudica attributes and pasture 
herbage production (Tables 3 and 4).

CONCLUSION

Moderate grazing (LTG) system had 
adverse effect on M. pudica population; 
whereas heavy grazing (STG) supplied 
relatively desirable conditions for M. pudica 
establishment and infestation. Percent IV of 
M. pudica in LTG system was 46% lower 
than that in the grazing exclosure, whereas 
it was about three folds greater (220%) in 
the STG system than that in the ungrazed 
exclosure. DM production of M. pudica 
was generally similar between STG and 
ungrazed exclosure, whereas in the LTG 
system, it was 48% lower than that in the 
ungrazed exclosure. Proportion of M. pudica 
dry matter to pasture herbage production 
did not vary between grazed and ungrazed 
pastures in both LTG and STG systems. 
Neither DM production nor the density of M. 
pudica was a good indicator for predicting 
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herbage production loss in studied tropical 
pastures.

The findings of this study have a number 
of important implications for farmers and 
managers in tropical pastures. The intensity 
of grazing should not exceed moderate 
grazing of total biomass in tropical native 
and improved pastures in order to avoid 
loss in pasture productivity. The stocking 
density of 1 and 2.5–2.7 animal unit/ha can 
be appropriate cattle density per unit area 
in terms of minimal negative impacts on M. 
pudica invasion and maximum production 
in tropical native and improved pastures, 
respectively.
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