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than a countrywide blanket recommendation using 
standard herbicides and doses or other control measures. 
Therefore, the present study was undertaken to 
determine weed species composition and dominant 
weed species infested in boro rice and wheat and also to 
know the diversity of weed species in research and 
farmers’ fields. 
 

Materials and Methods 
The weed survey was conducted in Agronomy Field 
Laboratory and Genetics and Plant Breeding Laboratory 
of BAU farm, and farmers’ fields of Sutiakhali 
Natunchar village in Mymensingh district during 
December 2015 to March 2016. The distance between 
Agronomy Field Laboratory and Genetics and Plant 
Breeding Laboratory is about 0.5 km whereas Sutiakhali 
is 3.2 km away from the previous two sites. The study 
areas belong to Old Brahmaputra Floodplain Agro 
Ecological Zone (AEZ- 9) (UNDP and FAO, 1988) with 
non- calcareous dark grey floodplain soils. Ten fields 
were selected from each location randomly (how about 
the field or plot sizes?). From each field, four spots were 
selected at random. Field margins and headlands were 
identified and weed infestations at those positions were 
not recorded because they were usually not 
representative of the field as a whole. In each spot, a 
quadrat of 0.25 m2 (50cm ×50cm) were placed and the 
number of weeds within the quadrat were recorded 
species-wise. Care was taken in the identification of 
weed species. As most grasses were in the flowering 
stage, assessments could be made quite readily. For 
annual grasses and other broadleaf species, a rooted 
individual was considered as single plant. In case of 
perennial grass species, the number of shoots was 
counted rather than the number of plants counted. 
Species that could not be identified in the field were 
tagged, pressed and transported for later identification 
(Chancellor and Froud-Williams, 1984). All weeds in 
each quadrat were identified, counted and recorded for 
subsequent data entry and analysis. In case of perennial 
grasses, numbers of culms were counted. Unidentified 
weed species in the field were catalogued and pressed 
for later identification by flora Iranica (Rechinger, 2007) 
and Turkey (Davis, 85). Collected data were 
summarized according to the following quantitative 
measures as described by Thomas (1985): 
 

(i) Frequency 
(ii) Field uniformity 
(iii) Mean field density 
(iv) Relative frequency 
(v) Relative field uniformity 
(vi) Relative mean field density 
(vii) Relative abundance  

 
Frequency 
It is the number of fields in which a species occurred 
and expressed as a percentage of the total number of 
fields. The frequency (F) value was the percentage of 

fields infested by a species k, at least in one quadrate per 
field. It is expressed as follows: 

1000 



n

Y
F

n

i
i

k
 

Where,  
Fk = Frequency value for species K 
Yi = Presence (1) or absence (0) of K in the field i 
n = Number of field survey 
 
Field uniformity (FU) 
It is the sampling locations (4 quadrats per field) in 
which a species occurred, expressed as a percentage of 
the total number of samples. This measure was used to 
estimate the area infested with a species. It is expressed 
as follows: 

100
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Where,  
Uk = field uniformity values for species K  
Xij = Presence (1) or absence (0) of the species K in 
quadrat J of the field i 
n = Number of fields surveyed. 
Density (D) 
It is the number of individual of a species per square 
meter for each weed species. 

4

4




n

Z

D
j

ki
 

Where,  
Dki = Density (individuals per square meter) of species k 
in field i and  
Zj = Number of plants of each species in quadrate j 
(each quadrate is 0.25 m2) 
 
Mean field density (MFD) 
The mean field density (MFD) value indicates the 
number of plants per square meter for each species 
averaged over all fields sampled. It is the value is 
obtained by totaling each field density (D) and dividing 
by the total number of fields. 

n

D

MFD

n

ki

k


  

Where, 
MFDk = Mean field value of species K 
Dki = density (numbers per square meter) of species k in 
field i,  
n = Number of all fields surveyed. 
 
Relative frequency for species K (RFk) 

100
species all for  valuefrequency of Sum

K'' species of  valueFrequency  
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Relative field uniformity for species K (RFUk) 

species all for  valueuniformity field of Sum
K'' species of  valueuniformity Field 100  

 
Relative mean field density for species K (RMFDk) 

species all for  valuedensity fieldmean  of Sum
K'' species of  valuedensity fieldMean 100  

 
In order to summarise the abundance of a species, three 
of the above relative measures were combined into a 
single value, which is known as Relative Abundance 
(RA). 
 
Therefore, Relative abundance for species K, RAk = 
RFk + RFUk+ RMFDk. The relative abundance value is 
300. This calculation assumed that the frequency, field 
uniformity and mean field density were of equal 
importance in estimating the abundance of a species. If 
only one species occurred in a community, the relative 
abundance will be 300. If more than one species occur 
in the community the total value of 300 is shared by 
them. The greater the share of a species is recorded the 
greater the importance it marks. Thus the relative 
abundance of the infesting species would show their 
relative ecological importance in the community. 
 
Similarity index (S) 
The weed community growing in association with 
different crops as stated above was compared on the 
basis of similarity index value (Newsome and Dix, 
1968). The mean field density of weeds common to the 
community for different topographical sequence was 
used. Similarity index is expressed by S and is 
calculated by the following formula: 

BA

C
S




2 × 100 

 
Where,  
S = Similarity index 
C = The sum of the lower values of two mean field 

densities for species common in two crops 
A = The sum of mean field density values in crop A 
B = The sum of mean field density values in crop B 
 
Higher S value indicates close similarity in species 
composition between crops. Conversely, lower S value 

reflects divergence in species composition in the two 
crops. 
 
Results and Discussions  
 

Weed composition in Agronomy Field Laboratory 
In Agronomy Field Laboratory, the infesting weed 
species were 18 belonging to 11 families in wheat crop 
(Table 1). Poaceae and Cyperaceae contributed seven 
and two weed species, respectively. Chenopodiaceae, 
Commelinaceae, Polygonaceae, Marsileaceae, 
Scrophulariaceae, Oxalidaceae, Compositae, 
Leguminosae and Rubiaceae represented only one weed 
species each. In descending order, the most dominant 
weeds based on relative abundance value were 
Polygonum hydropiper (52.5%) > Cynodon dactylon 
(46.2%) > Cyperus rotundus (39.5%) > Paspalum 
distichum (26.1%) >Chenopodium album (20.1%) and 
rest of the weed species contributed 115.6% of total 
relative abundance value (Fig. 1). Similar trend of weed 
vegetation was observed by Khatun  et al., (2014) at the 
unweeded plots of wheat where infested weed species 
were twelve. Of which the five most dominant weed 
species in descending order were Polygonum orientale 
> Chenopodium album> Cynodon dactylon > Sonchus 
arvensis > Cyperus rotundus. Broadleaves were 
dominant over grasses and sedges. The relative 
abundance values of broadleaf, grass and sedge were 
134.0%, 122.3% and 43.7% respectively (Fig. 2). 
 

In boro rice fields, 20 weed species belonging to 10 
families were found (Table 2). The Poaceaeand 
Cyperaceae family had six and five weed species, 
respectively. Amaranthaceae family represented two 
weed species. Rests of the families Pontederiaceae, 
Commelinaceae, Marsileaceae, Compositae, Araceae, 
Azoliaceae, Polygonaceae, families represented one 
species each. The weeds of major importance were 
Eleocharis atropurpurea (46.2%) > Cyperus difformis 
(36.4%) >Monochoria vaginalis (29.0%) > Echinochloa 
crus-galli (28.0%) >Leersia hexandra (27.3%) in 
descending order and rest of the 15 species represented 
133.1% of total relative abundance value (Fig. 3). 
Grasses were higher in number but the total relative 
abundance value of grasses was less than broadleaves 
and sedges. Sedges were dominant over broadleaves and 
grasses. The relative abundance value of sedge, 
broadleaf and grass was 103.4%, 101.9% and 94.8%, 
respectively (Fig. 4). 
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Table  1. Relative abundance value of weed species in wheat at different locations 
 

SL. 
No. Common name Scientific name Family 

Relative abundance value
Agronomy Field 

Laboratory BAU Farm Farmers’ 
fields

1 Durba Cynodon dactylon L. Poaceae 46.2 23.6 38.3
2 Arail Leersia hexandra L. Poaceae 3.7 1.9 -
3 Angta Paspalum distichum L. Poaceae 26.1 50.7 32.1
4 Chapra Eleusine indica L. Poaceae 14.6 - 49.8
5 Anguli Digitaria sanguinalis L. Poaceae 6.1 1.9 11.4
6 Khude shama Echinochloa colonum L. Poaceae 17.7 - 21.4
7 Shama Echinochloa crusgalli L. Poaceae 7.8 - -
8 Gucchomutha Cyperus nemoralis L. Cyperaceae 4.3 - 18.3
9 Mutha Cyperus rotundus L. Cyperaceae 39.5 16.8 20.6
10 Chanchi Alternanthera sessilis L. Amaranthaceae - 16.1 11.8
11 Malancha Alternanthera philoxeroides L. Amaranthaceae - 1.9 -
12 Katanotey Amaranthus spinosus  L. Amaranthaceae - - 9.0
13 Bathua Chenopodium album L. Chenopodiaceae 20.1 16.0 13.4
14 Monaayna Commelina diffusa L. Commelinaceae 10.8 26.9 -
15 Keshuti Eclipta alba L. Compositae - 1.9 -
16 Bonkopi Gnaphalium affine L. Compositae - 2.7 -
17 Ghagra Xanthium italicum L. Compositae 5.1 12.0 3.4
18 Shetlumi Gnaphalium luteo-album L. Compositae - - 2.6
19 Choto dudia Euphorbia parviflora L. Euphorbiaceae - - 7.4
20 Shetodrone Leucas aspera L.  Labiatae - - 25.2
21 Tripatri shak Desmodium triflorum L. Leguminosae - - 2.7
22 Bonmasur Vicia sativa L. Leguminosae 20.0 8.1 -
23 Sushni shak Marsilea quadrifolia L. Marsileaceae 6.8 35.5 -
24 Amrul shak Oxalis europaea L. Oxalidaceae 3.3 - 3.3
25 Bishkatali Polygonum hydropiper L. Polygonaceae 52.5 82.2 13.7
26 Panikachu Monochoria vaginalis L. Pontederiaceae - 1.9 -
27 Nunia shak Portulaca oleracea L. Portulaceae - - 6.9
28 Khetpapri Hedyotis corymbosa (L) Lamk Rubiaceae 4.4 - -
29 Bonpalong Mazus rugosus L. Scrophulariaceae 11.1 - 8.7
    

Comparison of infesting weed species in boro rice 
between Agronomy Field Laboratory, BAU Farm 
and Farmers’ fields  
 
A total number of weed species infested in boro rice
fields were 25 from 13 families irrespective of all three
locations (Table 2). Seventeen common weed species
infested in all locations were Cyperus difformis,
Cyperusiria, Fimbristylis miliacea, Eleocharis
atropurpurea under Cyperacea family, under Poaceae
family, Leersia hexandra, Echinochloa crus-galli,
Paspalum commersoni, Cynodon dactylon, Paspalum
distichum were present in all fields and broad leaf weeds
Monochoria vaginalis, Marsilea quadrifolia, Eclipta
alba, Alternanthera philoxeroides, Pistia stratiotes,
Alternanthera sessilis and Azolla pinnata under differ-
ent families (Table 2). In both Agronomy Field Labo-
ratory and BAU Farm, Cyperus rotundus and 
Commelina diffusa were present. Hemarthrina 
sp, Digitaria sanguinalis, Cyperus nemoralis, 
Jussiaea repens, Mazus rugosus, Ipomoea aquatica 

each of the species were. present in only one loca-
tion. In boro rice field it was observed that in Agron-
omy Field Laboratory and BAU Farm there was sedges 
> broadleaves > grasses (Fig. 4). But in Sutiakhali 
Natunchar farmers’ fields, broadleaves were dominant 
over sedges and grasses. Some weeds were closely 
associated with specific crop and weed species were 
varied from locations to locations. It showed that 
changes of locations were changed the diversity of 
weed species and the dominant species also changed. 
Eleocharis atropurpurea, Cyperus difformis, Leersia 
hexandra were the three most dominant weed species 
which were common in all three locations having 
different relative abundance value (Table 2). The other 
dominant weed species among the three locations were 
Monochoria vaginalis, Eleocharis atropurpurea,
Alternanthera philoxeroides, Paspalum distichum (Fig.
3, 6 and 8). It was clear that the weed frequency, density,
uniformity and relative abundance were different with
their locations and thus the composition of weeds was
different.
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Table 2. Relative abundance value of weed species in boro rice at different locations 
 

SL. 
No. 

Common 
name 

Scientific name Family 
Relative abundance value 

Agronomy Field 
Laboratory 

BAU Farm Farmers’ fields 

1 Arail Leersia hexandra L. Poaceae 27.3 23.2 25.7 
2 Shama Echinochloa crus-galli L. Poaceae 28.0 19.7 33.4 
3 Gaicha Paspalum commersonii L. Poaceae 3.6 5.0 3.17 
4 Chela ghas Hemarthrina sp.L. Poaceae - 1.3 - 
5 Angta Paspalum distichum L. Poaceae 15.3 29.1 3.8 
6 Durba Cynodon dactylon L. Poaceae 6.3 12.1 5.8 
7 Anguli Digitaria sanguinalis L. Poaceae 14.4 - - 
8 Panichase Eleocharis atropurpurea (Retz.) Cyperaceae 46.2 44.5 27.5 
9 Sobuj nakful Cyperus difformis L. Cyperaceae 36.4 27.2 39.5 
10 Borochucha Cyperus iria L. Cyperaceae 2.3 9.3 24.3 
11 Joyna Fimbristylis miliacea L. Cyperaceae 16.3 11.5 10.1 
12 Gucchomutha Cyperus nemoralis l. Cyperaceae - - 1.6 
13 Mutha Cyperus rotundus L. Cyperaceae 2.1 20.0 - 
14 Malancha Alternanthera philoxeroides L. Amaranthaceae 8.1 12.9 36.4 
15 Chanchi Alternanthera sessilis L. Amaranthaceae 3.3 2.4 7.6 
16 Topapana Pistia stratiotes L. Araceae 8.3 4.8 2.2 
17 Khudepana Azolla pinnata L. Azoliaceae 10.9 7.4 4.9 
18 Monaayna Commelina diffusa L. Commelinaceae 12.4 2.5 - 
19 Keshuti Eclipta alba L. Compositae 23.6 9.1 5.5 
20 Kalmilata Ipomoea aquatica L. Convolvulaceae - - 1.6 
21 Sushni shak Marsilea quadrifolia L. Marsileaceae 5.1 20.2 10.7 
22 Helencha Jussiaea repens L. Onagraceae - - 14.2 
23 Bishkatali Polygonum hydropiper L. Polygonaceae 1.3 1.2 17.5 
24 Panikachu Monochoria vaginalis  L. Pontederiaceae 29.0 36.45 20.1 
25 Bonpalong Mazus rugosus L. Scrophulariaceae - - 4.6 

 
Similarity Index (S) 
In Agronomy Field Laboratory, the similarity index of 
weed infestation in wheat with boro rice was 22% and in 
farmers’ field, it was 20% (Table 3).These low value of 
similarity index indicates that in both Agronomy field 
and farmers’ field, the association of weed species 

between wheat and boro rice were very low whereas, the 
similarity index value of 37% in BAU farm indicates 
slightly high association of weeds between these two 
crops. From the result, it was clear that the weed 
composition and similarity index also changed by the 
locations.  

 
Table 3. Similarity index of infesting weed species in different rabi crops at different locations 
 

Crops 
Similarity index (%) 

Agronomy Field 
Laboratory 

BAU Farm Farmers’ fields 

Wheat and Boro rice 22 37 20 
 
Conclusion
Results of this study indicated that there was a little bit
divergence in the number and ranking of five most
dominant weed species in wheat and boro rice in
Agronomy Field Laboratory, BAU Farm and farmers’
field of Sutiakhali Natunchar. Variation of weed
composition was also seen in the same crop under
different locations. In wheat, Cynodon dactylon,
Cyperus rotundus and Paspalum distichum and in 
boro rice, Eleocharis atropurpurea, Cyperus 
difformis, Leersia hexandra, were the three most dom-
inant weed species which were common in all three 
locations but their relative abundance values were 
different. The similarity index indicated weed com-
position in wheat and boro rice was lowly associated 
which means the diversity was higher. The diversity 
of changes of weed species was changed by the crops, 
time and locations. It helps to select proper herbicide 

according to dominant weeds present in crop and 
also helps to promote appropriate weed manage-
ment strategies and use of standard herbicide along 
with any integrated weed control measures. There-
fore, effective weed control measures can be taken 
based on weed infestation on a specific location 
rather than any blanket control measures. 
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