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Weeds form one of the major threats of ginger in the plains and high range ecosystems of Kerala causing
about 45 per cent yield reduction.   A survey was conducted in the main ginger growing districts of the
plains (Thrissur and Palakkad districts) and high ranges (Idukki and Wayanad districts) of Kerala during
2013 and 2014 to identify the dominance and distribution of weed flora in ginger. Diversity of weed flora
was observed in different regions of Kerala. The most dominant broad leaved weeds observed in the
Palakkad district were Scoparia dulcis, Ageratum conyzoides, Mollugo pentaphylla and Ludwigia
parviflora. Among the sedges, Fimbristylis miliacea and Cyperus iria were the dominant species. Based
on the SDR value Leptochloa chinensis was ranked as the most dominant grass weed. In Thrissur district,
Cyperus difformis was the most dominant sedge. Among broad leaved weeds Alternanthera sessilis had
the highest SDR value. When the weeds were ranked based on the SDR, Spilanthes radicans and
Ageratum conyzoides emerged as the most dominant broad leaved weed specieses in Wayanad district.
Digitaria ciliaris recorded maximum population among the grasses. Among the sedges Cyperus iria was
the dominant species. In Idukki district, Ageratum conyzoides and Stachytarpheta indica were the most
dominating broad leaved weed specieses. Eragrostis sp recorded maximum population among grasses.
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INTRODUCTION

Ginger is one of the important spice crops grown in Kerala
accounting an area of 9991 ha and an annual production of
45305 tonnes during 2004-2005 (GOK, 2012). The crop is
cultivated mainly in the Palakkad and Thrissur districts in the
Plains and Idukki and Waynad districts in the hilly regions.
Planting of ginger is undertaken during the month of April-
May, on receipt of pre monsoon showers. Because of the
intermittent rains and hot humid conditions in the state, weed
problems are very severe in ginger crop. Reduction in yield to
the extent of 45 per cent has been reported in ginger by Rao
(1983).

Though Kerala is a small state, lot of variability in climate is
experienced in different regions of the state. The altitude ranges
from sea level to 2695 m above msl. Because of the variability
in climate, rich diversity of weed flora is seen in ginger crop in
different parts of Kerala. Therefore, a study was conducted to
understand the diversity of weed flora in the different districts
where ginger is a major crop and to relate the variability to the
soil and climatic conditions in these districts.

MATERIALS AND METHODS

A survey was conducted in the major ginger growing districts
of Kerala, namely, Palakkad, Thrissur (plains) and Idukki and
Wayanad (high ranges). In each district, five panchayaths were
selected and five representative ginger fields were surveyed in

each panchayath to study the extent of weed infestation. Thus,
a total of 100 sites were selected for the survey. In each site
species wise count of weeds was taken from five spots using a
quadrat of 1 m × 1 m size and the average was recorded. To
understand the distribution and dynamics of the weeds, weed
vegetation parameters such as relative density, relative
frequency and summed dominance ratio were worked out
(Wentworth et al., 1984) separately for each region, as detailed
below:

Density (D) = Total count of the species from all sites
No. of sites where the species is present

Frequency (F) = No. of sites where the species occur
Total number of sites surveyed

Relative density (RD) = Density of a species × 100
Sum density of all species

Relative frequency (RF) = Frequency of a species × 100
Sum density of all species

SDR = RD+RF
2

Variability in weed flora due to difference in altitude

Based on the difference in altitude, Kerala is basically
classified as coastal regions, mid lands and high lands. Ginger
is being cultivated in the mid lands (Thrissur and Palakkad
districts) and high ranges (Waynad and idukki districts). To
understand the influence of altitude (resulting in cooler
climate), the data are presented separately for each district.
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RESULTS AND DISCUSSION

The results of the study indicated wide variation in weed
species in the four districts surveyed. The most important 15
weed species in each district based on the SDR values are
furnished in Table 1, 2, 3 and 4. The most dominant broad
leaved weed species observed in the plains of Palakkad district
were Scoparia dulcis, Ageratum conyzoides, Mollugo
pentaphylla and Ludwigia parviflora (SDR: 18.101, 17.012,
16.05 and 15.859 respectively). In terms of relative frequency,
Scoparia dulcis was the most dominant weed (5.647). The
other important broad leaved weeds were Eclipta alba, Emilia
sonchifolia and Lindernia crustacea. Among the sedges,
Fimbristylis miliacea and Cyperus iria (19.703 and 10.156)
were the dominant species. Based on the SDR value,
Leptochloa chinensis (10.156) was observed as the most
dominant grass weed followed by Echinochloa colona (7.562).
The occurance of the grass weed, Ischaemum indicum was
comparatively less in this location (5.749). Dicots were the
dominant weed species observed in ginger fields. Vilasini
(1996) also reported that out of the 48 different types of weeds
growing in ginger, only seven were monocots and the
remaining were dicots.

In Thrissur district which also come under the plains, Cyperus
difformis (SDR: 8.304) was the most dominant sedge followed
by Cyperus haspan (SDR: 5.392). Among broad leaved weeds,
Alternanthera betzickiana had the highest SDR value (8.054).
Alternanthera betzickiana is a newly introduced weed species
in Kerala which is spreading fast in cultivated and non
cultivated areas (Bijoy, 2009). Among the other broad leaved
weeds, Physalis minima (6.879), Xanthium indicum (5.887),
Spilanthes paniculata (5.639), Mollugo disticha (5.516),
Ageratum conyzoides (5.021) and Oldenlandia umbellata
(4.525) dominated in the crop. The fern dominated in this zone
was Marsilia quadrifolia (SDR: 7.931). Among the grasses,
Brachiaria mutica (5.205), Eragrostis japonica (4.525) and
Setaria sphacelata (4.399) dominated in the plains of Thrissur
district. Alternanthera betzickiana was the most frequently
observed weed species from among the broad leaved weeds
when considering the relative frequency (6.679).

The distribution and dominance of weed species observed in
Thrissur and Palakkad district was entirely different due to the
variation in soil and climatic conditions. In Palakkad area, most
of the soils are alluvial in nature and area is receiving an annual
rainfall of 207.59 cm. In this district ginger is mostly cultivated
in traditional uplands (model rice fields) because of the high
price prevailing for ginger. The crop is being cultivated on a
commercial scale after providing deep trenches for drainage.
Thus, weed flora in these fields are those typically associated
with rice flora. Eg. Echinochloa colona, Fimbristylis miliacea,
Ludwigia parviflora, Eclipta alba, Cyperus iria, Leptochloa
chinensis etc. which is seen in Palakkad district. On the
contrary, in Thrissur district ginger is mostly cultivated in
laterite soils in the uplands and area is receiving an annual
rainfall of 312.9 cm. So weeds commonly seen in Thrissur
district are upland weeds namely, Alternanthera betzickiana,
Physalis minima, Xanthium indicum, Spilanthes paniculata,
mollugo disticha etc. Ageratum conyzoides was the common
weed species observed in both the districts.

Coming to the weed population in the high range areas of
Kerala, based on SDR, Spilanthes radicans and Ageratum
conyzoides emerged as the most dominant broad leaved weed
species in Wayanad areas (SDR: 27.134 and 23.964
respectively). The other important broad leaved weed species
observed in the Wayanad district were Crassocephalum
crepidioides, Scoparia dulcis and Erigeron Canadensis (SDR:
18.646, 16.372 and 13.746 respectively). These weeds are
typical to high range areas because of the favorable climatic
condition of that particular area.  Similar weeds were observed
in the tea plantations of Kerala by Abraham and Rathish
(2009). The most dominant grass weed was Digitaria ciliaris
with an SDR value 8.395. The other most important grass weed
was Eleusine indica (SDR: 5.906). Among the sedges, Cyperus
iria was the dominant species (SDR: 6.210) followed by
Cyperus rotundus (SDR: 5.384). Comparing the relative
frequency, Cyperus iria was lowest frequently occurring weed
species in Wayanad District (3.080).

In Idukki district (high ranges), Ageratum conyzoides and
Stachytarpheta indica were the most dominated broad leaved
weed species (SDR: 10.841 and 10.160 respectively). The other
important broad leaved weeds observed were Crassocephalum
crepidioides, Blumea sp and Bidens pilosa var. minor with
SDR values 8.737, 8.056 and 7.560 respectively. Among
grasses, Eragrostis sp recorded the maximum population with
SDR value of 5.391. At the same time it recorded the lowest
relative density (3.834).

The weed species observed in Idukki and Wayanad districts
were almost the same, may be due to the similar soil and
climatic conditions observed in the high range areas of Kerala.
Usually high ranges (Idukki and Waynad districts) have forest
soil rich in organic matter this condition is suitable for weed
growth. At the same time, variation in weed species was
observed between the plains and the high range ecosystems of
Kerala due to the variability in climatic conditions mainly
temperature. The results indicated that the growth and
distribution of weed flora largely depend on the climatic
conditions of the region.

Fig.1 Weed species in both the plains and high ranges of Kerala
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Table 1 Distribution and dominance of weeds in Palakkad District (Plains)

Weed species
Common name Relative

frequency
Relative
density

SDR
English Malayalam

Fimbristylis miliacea (L.) 5.390 34.016 19.703
Scoparia dulcis Linn. Kallurukki 5.647 30.556 18.101

Ageratum conyzoides Linn. Tropical ageratum Appa 4.620 29.403 17.012
Mollugo pentaphylla (L.) Itch flower Parpadakapullu 3.850 28.250 16.050
Ludwigia parviflora Linn. Water primrose Neergramboo 4.620 27.097 15.859

Eclipta alba (L.) Kayyunni 4.107 20.179 12.143
Cyperus iria Linn. Rice flat sedge Manjakora 3.593 16.720 10.156

Leptochloa chinensis (L.) Nees Asian sprangletop 3.593 16.720 10.156
Emilia sonchifolia (L.) DC Muyal cheviyan 4.107 15.566 9.837

Lindernia crustacea (L.) F. Muell. Hard slitwort 2.567 16.720 9.643
Mimosa pudica Linn. Touch-me-not Thottavaady 3.593 13.837 8.715

Echinochloa colona (L.) Jungle rice Kavada 3.593 11.531 7.562
Phyllanthus niruri Linn. Keezharnelli 4.107 9.513 6.810

Vernonia cenera (L.) Less Ashcoloured flea bane Poovamkurumthala 2.567 9.570 6.069
Ischaemum indicum (Houtt.) Merr. Padarppan pullu 3.080 8.417 5.749

Table 2 Distribution and dominance of weeds in Thrissur District (Plains)

Weed species
Common name Relative

frequency Relative density
SDR

English Malayalam
Cyperus difformis Linn. Umbrella sedge Thalaekkettan 10.918 5.689 8.304

Alternanthera betzickiana Linn. Red calico plant 9.429 6.679 8.054
Marsilia quadrifolia Linn. Airy pepper wort Nalilakodian 9.925 5.936 7.931

Physalis minima Linn. Sunberry Njottajodiyan 9.429 4.329 6.879
Xanthium indicum (L.) Bur weed Otta 7.940 3.834 5.887

Spilanthes paniculata DC Akrau 7.444 3.834 5.639
Mollugo disticha Ser. 7.444 3.586 5.516
Cyperus haspan Linn. Haspan flat sedge 7.444 3.339 5.392

Brachiaria mutica (Trin.)Stapf. Para grass Seema pullu 6.451 3.957 5.205
Ageratum conyzoides Linn. Tropical ageratum Appa 7.444 2.597 5.021

Eragrostis japonica (Thunb.) Trin. Love grass 6.451 2.597 4.525
Oldenlantia umbellate D.C. Indian maddar Kummatti pullu 6.451 2.597 4.525

Setaria sphacelata (Schumach.) Yellow foxtail 5.459 3.339 4.399
Mimosa pudica Linn. Touch-me-not Thottavaady 6.451 1.855 4.153

Table 3 Distribution and dominance of weeds in Wayanad District (High range)

Weed species
Common name Relative

frequency
Relative
density

SDR
English Malayalam

Spilanthes radicans DC Akrau 6.417 47.852 27.134
Ageratum conyzoides Linn. Tropical ageratum Appa 6.417 41.511 23.964

Crassocephalum crepidioides Moore Venapacha 6.160 31.133 18.646
Scoparia dulcis Linn. Kallurukki 5.647 27.097 16.372

Erigeron Canadensis (L.) Horse weed 6.160 21.332 13.746
Mimosa pudica Linn. Touch-me-not Thottavaady 6.160 20.352 13.256

Blumea sp. 5.647 17.411 11.529

Ludwigia parviflora Linn. Water primrose Neergramboo 5.903 15.105 10.504
Spermacoce ocymoides Linn. Tharakeera 5.390 14.067 9.729

Digitaria ciliaris (Retz.) Beauv. Crab grass Njandukalan 4.107 12.684 8.395
Cyperus iria Linn. Umbrella sedge Manjakora 3.080 9.340 6.210

Mitracarpus verticillatus Linn. koorkkapadal 3.337 8.590 5.963
Eleusine indica (L.) Gaertn Goose grass 3.337 8.475 5.906
Synedrella nodiflora Gaertn Venapacha 3.337 7.783 5.560

Cyperus rotundus Linn. Nut grass Muthanga 3.850 6.918 5.384

Table 4 Distribution and dominance of weeds in Idukki District (High range)

Weed species
Common name Relative

frequency
Relative
density

SDR
English Malayalam

Ageratum conyzoides Linn. Tropical ageratum Appa 11.910 9.771 10.841
Stachytarpheta indica Vahl. Aaron’s rod Kadappanathu 11.414 8.905 10.160

Crassocephalum crepidioides Moore Venapacha 10.918 6.555 8.737
Blumea sp. 10.421 5.689 8.056

Bidens pilosa var. minor (Blume) Sherff Spanish needle Kithachedi 9.925 5.194 7.560
Scoparia dulcis Linn. Kallurukki 9.429 5.689 7.559

Sphagneticola trilobata (L.) Pruski Singapore Daisy 9.429 5.565 7.498
Mitracarpus verticillatus Linn. 9.429 5.194 7.312

Synedrella nodiflora Gaertn Venapacha 8.436 5.194 6.816
Spermacoce ocymoides Linn. Tharakeera 8.436 4.576 6.507

Erigeron Canadensis (L.) Horse weed 8.436 4.329 6.383
Mimosa pudica Linn. Touch-me-not Thottavaady 7.940 4.823 6.382

Eragrostis japonica (Thunb.) Trin. Love grass 6.947 3.834 5.391
Scirtococcum trigonum 6.451 4.205 5.328

Borreria hispida K. Sch. Button weed Kudal churukki 6.947 5.586 5.267
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Comparison of the weed flora over the four districts shows that
the weed specieses Ageratum conyzoides, Scoparia dulcis,
Ludwigia parviflora, Cyperus iria, Mimosa pudica and
Eragrostis japonica were seen both in plains and high ranges
(Table 5) (Fig. 1). These weeds are usually seen in the annual
crops like vegetables, tapioca etc. since the micro climate under
ginger is similar to the above crops these weeds are also
associated with ginger.

CONCLUSION

Wide variations in the weed flora in ginger were noticed in the
four districts where ginger is the major crop in Kerala. In the
plains (Thrisssur and Palakkad) the major weed species were
Cyperus difformis, Cyperus haspan, Alternanthera betzickiana,
Scoparia dulcis, Ageratum conyzoides, Mollugo pentaphylla,
Ludwigia parviflora etc.

whereas in the high ranges Spilanthes radicans, Ageratum
conyzoides, Crassocephalum crepidioides, Scoparia dulcis,
Erigeron Canadensis etc. were dominated weed species.
Ageratum conyzoides, Scoparia dulcis, Ludwigia parviflora,
Cyperus iria, Mimosa pudica and Eragrostis japonica were the
common weed species observed both in plains and high ranges.
This indicated their adaptation to the crop (micro climatic
conditions in the ginger crop).
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Table 5 Weed species common in both Plains and High ranges

Weed species
Common name Relative

frequency
Relative
density

SDR
English Malayalam

Ageratum conyzoides Linn. Tropical ageratum Appa 7.597 20.820 14.209
Scoparia dulcis Linn. Kallurukki 6.907 21.114 14.010

Ludwigia parviflora Linn. Water primrose Neergramboo 5.261 21.101 13.181
Cyperus iria Linn. Umbrella sedge Manjakora 3.336 13.030 8.183

Mimosa pudica Linn. Touch-me-not Thottavaady 6.036 10.216 8.126
Eragrostis japonica (Thunb.) Trin. Love grass 6.699 3.215 4.958
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