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Trianthema portulacastrum and Trianthema monogyna were widely distributed in fodder crops during
summer and rainy seasons. It produced flower continuously up to second fortnight of November with 224 to
504 seeds/plant and multiplied both by seeds (More than 80% germination of current seeds) and
fragmented plant parts. Another broad-leaved weed Celosia argentea preferred the growing condition of
fodder sorghum and it produced 1,716 to 3,496 seeds/plant. The broadleaved weed Coccinia grandis was
associated with fodder maize and sorghum, and produced 2,934 to 4,428 seeds/plant. Numerous seed
production capacity of these weeds supported its high profile emergence. Three major broad-leaved weeds
Coronopus didymus, Rumex dentatus and Cichorium intybus appeared during 1st, 2nd, 3rd and 4th cutting
of berseem during winter season, respectively. The weeds Trianthema portulacastrum, Trianthema
monogyna, Coccina grandis, Rumex dentatus and Cleome viscosa had shown the character of
endozoochory dissemination. Mixed cropping of fodder maize (Variety ‘African Tall’) and fodder cowpea
(Variety ‘Bundel Lobia 2’) controlled Trianthema sp. and maximum green fodder yield was obtained at 55
days after sowing beyond that cowpea showed competitive effect on maize. Turning the land from fodder
sorghum to cowpea minimised distribution and seed production capacity of Celosia argentea. Mixed
cropping of berseem (Variety ‘Wardan’) + gobhi sarson (Brassica napus var. napus) and berseem (Variety
‘Wardan’) + rye grass (Variety ‘Makkhan Grass’) reduced infestation of Coronopus didymus. Growing of
dual purpose (grain-cum-green fodder) wheat variety ‘VL Gehun 829’ reduced infestation of resistant
biotype of Phalaris minor.
______________________________________________________________________________________
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Like grain crops weeds are also considered as a major constraint in fodder crops. Weeds possess several
characters and that attribute advantages of weeds on fodder crops. Weeds with high dry matter
accumulation capacity offer strong competition to the fodder crops for growth factors since emergence of
crop seedlings. Admixture of weeds with green fodder during harvest like Coronopus didymus with
berseem, Coccinia grandis with fodder maize and sorghum, Celosia argentea with fodder sorghum,
Trianthema with fodder maize and sorghum, reduces palatability of green fodder and thus affects milk
production of milch animal. In India, as a sub-sector of the agricultural economy, livestock plays a
significant role in the development process of our country. India ranks first among the world’s milk
producing nations since 1998 and has the largest bovine population in the world. Milk production in India
during the period 1950-51 to 2018-19, has increased from 17 million tonnes to 187.7 million tonnes. The
per capita availability of milk in the country, which was 130 g/day during 1950-51 has increased to 394
g/day in 2018-19 (Anonymous 2019). The country inhabits 15% of world livestock population on 2%
geographical area, which itself is an indicative of the extent of livestock pressure on our resources in
comparison to other countries. At present, the country faces a net deficit of 33% green fodder, 11% dry crop
residues and 40% feeds. 54% of the total fodder is met from crop residue, while 18% fodder is met from
grasslands and only 28% fodder is met from cultivated fodder crops (Anonymous 2014).
1. Weed flora in different fodder crops during pre-kharif and kharif seasons
Among the dominant weed flora Trianthema portulacastrum, Trianthema monogyna (Horse purslane) were
highly obnoxious along with Celosia argentea, Cleome viscosa, Coccinia grandis and Cyperus esculentus
(yellow nut sedge) appearing in all the fodder crops grown during summer and rainy season. The weeds
Coronopus didymus, Poa annua, Rumex dentatus and Cichorium intybus were appeared during winter
season.
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a.

Trianthema spp.

Biology:
Trianthema is a terrestrial,
annual, prostrate herb, up to 40 cm long.
Its germination and emergence started
with the rise of temperature at the
terminal phase of the winter season
(During 2nd fortnight of February to 1st
fortnight of March) and it continued to
grow up to the beginning of winter
season with the appearance of several
flushes. Growth of Trianthema was
gradually restricted with the onset of
winter season and it was perished
completely during first fortnight of
December.
Trianthema
produced
flower
continuously up to second fortnight of
October and in case of mild winter it
produced flowers up to 2nd fortnight of
November. It produced fruits and seeds
up to 2nd fortnight of December before it
was
perished
completely.
Each
Trianthema flower produced 8 to 12
seeds and one mature Trianthema plant
under field condition produced 28 to 42
flowers altogether produced 224 to 504
seeds/plant. 2 to 3 % of the total current
seeds germinated within 6 days after
starting of imbibition, majority of the
seeds germinated within 17 to 20 days
after imbibition and remaining seeds
germinated
afterwards.
In
field
condition initially a few seeds
germinated after pre-sowing irrigation
and reached to the flowering and seed
setting stage when majority of the seeds
started to germinate.
Propagation:
Trianthema was propagated by seeds and
fragmented plant parts. Trianthema
propagated easily through the fragmented
plant parts. More tillage operations
resulted in more fragmentation of stems,
which has put forth the new growth during
the current season or into the next season
once
the
external
environmental
conditions become congenial for growth
and development. Incorporation of
Trianthema at early stage (10 days old
plant) affected its regeneration capacity by
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vegetative means. Seeds did not have the dormancy and germinated immediately after maturity. Rapid and
continuous flowering was the important character for continuous persistence of Trianthema into different
fodder crops grown during pre-kharif and kharif seasons.
Abiotic stress
Submergence:
Emergence and growth of Trianthema was highly susceptible to high soil moisture and submerged
condition. Water stagnation for the period of 1 to 2 days inhibited emergence and also restricted growth of
Trianthema. Submerged condition also caused shifting of weed flora from broadleaved to several grasses.
Dissemination of Trianthema
Endozoochory:
i. Seeds of Trianthema easily passed through the rumen
of animals and retained its viability into dung.
Application of undecomposed compost/FYM (Farm
Yard Manure) into the field caused introduction of the
weed into the field and dissemination throughout the
fields.
ii. Fragmented plant parts and roots through tillage
operation
iii. Distribution of seeds through tillage operation
iv. Distribution of seeds through irrigation water
b. Celosia argentea
Celosia argentea was associated with fodder sorghum
Biology:
Celosia argentea preferred
the growing condition of
fodder sorghum. The mature
weed produced 12 to 19
flowers and each flower
produced 143 to 184 seeds,
altogether produced 1,716
to 3,496 seeds/plant. The
weed showed aggressive
growth and offered strong
competition
to
fodder
sorghum with the average
weed population of 16
plants/m2. Faster growth of
Celosia argentea enabled
the weed to compete
successfully with fodder
sorghum and the weed also attained the height
higher than fodder sorghum. The weed interfered in
harvesting operation and reduced the quality of
green fodder sorghum as the weed got mixed with
the harvested fodder sorghum. The weed preferred
to grow successfully during kharif season and it
continued to grow up to the beginning of winter
season.
Propagation:
The weed propagated only through the seeds.
The current seeds have shown the dormancy in germination.
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Dissemination:
i. The seeds were very lighter in weight and easily be distributed and disseminated by wind
ii. Distribution of seeds through irrigation water
iii. Distribution of seeds through tillage operation
c.
Coccinia grandis
The weed was associated
with fodder maize and
fodder sorghum during prekharif and kharif season.
Biology:
The weed emerged before
the emergence of crop and
suppressed the growth of
newly emerged crop plants
completely. The trailing
habit
of
the
weed
completely
intermingled
with the crop canopy and
thus restricted emergence of
leaves and growth of the
fodder crops. It not only
reduced
green
fodder
production but also reduced
efficiency of harvesting
operation and finally quality
of green fodder.
One mature Coccinia grandis plant produced 18 to 27 fruits and each fruit produced 136 to 164 seeds
altogether produced total 2934 to 4428 seeds/plant. Numerous seed production capacity of this weed
supported its high profile emergence. Successful growth of this weed on undecomposed compost revealed
that the seeds of the weed showed endozoochory dissemination and passed through the rumen of animals
successfully. The results revealed that the seeds of Coccinia grandis lost its germination capacity due to
submergence and puddling operations adopted for berseem cultivation. Berseem cultivation during winter
season under puddled condition reduced infestation of Coccinia grandis in summer and kharif fodder crops.
d. Cleome viscosa
The weed was associated with fodder maize and fodder sorghum during pre-kharif and kharif season.
Single pod of Cleome viscosa produced 84 to 117 seeds and one mature Cleome viscosa plant produced
8 to 15 pods altogether produced 672 to 1755 seeds/plant.
The weed attained maturity much earlier than the harvesting stage of green fodder maize and sorghum.
Like Trianthema and Coccina grandis the successful growth of this weed on undecomposed compost
revealed that the seeds of the weed showed endozoochory dissemination and passed through the rumen
of animals successfully.
e. Distribution of other weeds during pre-kharif and kharif seasons
Among the other weeds the grasses like Brachiaria ramose, Eleusine indica, Echinochloa colona,
Digitaria sanguinalis were widely distributed among the different fodder crops whereas the sedges like
Cyperus esculentus, Cyperus iria, Cyperus rotundus and the broadleaved Amaranthus viridis were
appeared in patches in specific fodder crops during summer and kharif season.
2. Weed flora in different fodder crops during winter seasons
a. Weed flora in berseem
Three major broadleaved weeds (Coronopus didymus, Rumex dentatus, Cichorium intybus) appeared
during 1st, 2nd, 3rd and 4th cutting of berseem throughout the fodder farm.
• Up to 1st cutting, Coronopus didymus was the dominant weed. Atmospheric temperature during 2nd
fortnight of October favoured rapid germination and initial establishment of the weed. Gradual fall of
temperature during the month of November aggravated the growth of the weed. This weed covered the
ground rapidly and took up its growth below the berseem canopy.
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• After 1st cutting to 3rd cutting Rumex dentatus and Cichorium intybus (kasani/chicory) were the dominant
weeds. Cutting of weeds during 1st cutting of berseem and low temperature during the month of December
triggered the vegetative growth of these weeds.
• After 2nd cutting these weeds gradually switched over from vegetative phase to reproductive phase and
reached to the seeding stage before 3rd cutting during 1st fortnight of March.
• The grass Poa annua started to appear during 2nd fortnight of January and became aggressive before 3rd
cutting of berseem.
• Rumex dentatus has shown endozoochory dissemination and passed through the rumen of animals
successfully. Application of undecomposed compost and, FYM and use of cattle shed water for irrigation
caused rapid dissemination and large infestation of Rumex in new areas.

Coronopus didymus

Cichorium intybus

Rumex dentatus

Poa annua

3. Intervention through crop husbandry and cultural practices for controlling weeds
a. Crop husbandry that reduced Trianthema infestation
 Trianthema appeared in almost all the crops those were grown during summer
and rainy seasons except in puddled rice. Trianthema did not prefer puddled
rice ecosystem due to submergence. Submergence in puddled rice acted as a
good weed control agent.
 Trianthema appeared with the emergence of cowpea and continued to grow
along with cowpea during its initial developmental stages. However, cowpea
competed successfully with Trianthema at the later part of its phenophases
and showed good smothering effect on the weed.

Complete drying of Trianthema by smothering effect of cowpea
b. Mixed cropping of maize+cowpea for
controlling Trianthema
Results revealed that mixed cropping of
maize+cowpea (50% seed rate of both the crops)
reduced infestation of Trianthema considerably.
Cowpea started to show smothering effect on
weeds at 20-25 days after sowing. Mixed
cropping not only reduced infestation of weeds
but also provided balanced green fodder of cereal
and legume combination to the cattle. However,
harvesting of the crops at proper stage was very
important.
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c. Harvesting of maize+cowpea mixed cropping
Time of harvesting was very important to harness the
benefit of green fodder production of maize+cowpea
mixed cropping. The results revealed that maximum
benefit was obtained when both the crop was
harvested at 55 days after sowing (DAS) at which
both maize and cowpea have complementary effect
on each other. Beyond this stage cowpea showed
supplementary effect up to 65 DAS and after that it
became competitive to maize causing yield reduction
to the tune of 19.4 and 37.3%, respectively,
compared to the yield obtained at 55 DAS.

Green fodder yield of
maize+cowpea (tonnes/ha)
67

55 DAS

54

65 DAS

42

72 DAS

Complementary effect Supplementary effect
Competitive effect of cowpea on maize
d. Replacement of sorghum by cowpea for controlling Celosia argentea
Celosia argentea was
associated with fodder
sorghum as it grew
well within the canopy
of
sorghum
and
reached to the top of
the canopy. It reached
to the seeding stage
much earlier than the
harvest of fodder
sorghum. The fodder
sorghum was severely
infested with Celosia
argentea
and
harvested
fodder
sorghum
contained
large quantities of
Celosia argentea
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which, in turn, reduced the quality of fodder sorghum. Intervention of turning the land to cowpea
reduced population and seed production capacity of this weed. Celosia argentea usually produced on
an average 2606 seeds/plant when the weed was associated with fodder sorghum. Turning the land
to cowpea inhibited the growth and, development of Celosia argentea and finally hampered seed
production of this weed. This was due to trailing and prostrate growth habit of cowpea. Almost 86%
reduction in seed production of Celosia argentea due to turning the land to cowpea was recorded.
e. Mixed cropping of berseem and gobhi sarson (Brassica napus var. napus) for controlling
Coronopus didymus in berseem, treating berseem seeds with 10% salt solution for controlling
chicory and turning berseem field to oat cultivation and oat field to berseem cultivation for
breaking cyclic perpetuation of weeds
• Growth
of
berseem was slow
up to 1st cutting
(up
to
40
DAS).The weed
Coronopus
didymus took the
advantage of slow
growth
of
berseem
and
flourished
aggressively
below the canopy
of
berseem.
Growing
berseem+gobhi
sarson (at the seed
rate of 600-800
gm/ha) as mixed
cropping offered
strong
competition
to
Coronopus
didymus
and
prevented
its
growth and spread
within
berseem.
This intervention
reduced spread and
population of the
weed during winter
seasons. Besides,
gobhi sarson also
compensated low
green fodder yield
of berseem during
1st cut.
• Usually
kasani/
chicory was found
admixed
with
berseem
seed.
Since the size of
chicory seed resembles with berseem seed, it became difficult to separate them by ordinary
methods. Treatment of berseem seeds with 10% common salt removed the kasani/chicory seeds
from berseem seeds. The chicory seeds being lighter in density than berseem seeds, floated on the
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surface of common salt solution while berseem seeds settled down at the bottom of container and
thus chicory seeds were drained off and berseem seeds were collected.
• Turing the berseem fields to oat cultivation and oat fields to berseem cultivation became effective in
breaking cycle perpetuation of Coronopus, Rumex, chicory and Poa annua. Oat acted as a very
good smother crop because of its faster rate of tiller producing capacity and dense canopy
development. Oat crop made the ecosystem completely unfavourable for growth and development
of Coronopus didymus, Rumex dentatus, Cichorium intybus and Poa annua.
• Leaving the weeds on the bunds and field boundaries encouraged seed production of the weeds and
during the turnaround time primary and secondary tillage operations distributed the weed seeds
throughout the field. Removing the weeds (Rumex dentatus and Cichorium intybus) from the bunds
and field boundaries during 1st, 2nd and 3rd cutting of berseem reduced the chances of weed seed
production and its distribution.
f. Mixed cropping of berseem and rye grass (makkhan grass) in un-puddled soil for controlling
Coronopus didymus in berseem
Coronopus
didymus
was highly prevalent in
berseem with higher
absolute density and
100%
absolute
frequency
under
puddled
condition.
Growing of berseem
and rye grass (makkhan
grass) with 50% seed
rate of both the crop in
un-puddled condition
has
reduced
the
infestation
of
Coronopus at greater
extent, which registered
the absolute density of
5.8 no./m2 and absolute
frequency of 33.3%
during 1st cut at 56
DAS
(days
after
sowing) and absolute
density of 2.27 no./m2
and absolute frequency
of 20% at 41 days after
1st cut. This was mainly
due to high tillering
capacity, faster growth
and rapid coverage of
ground surface which,
in turn, made the
condition unfavourable
for Coronopus didymus
as this weed preferred to
grow along with ground
surface. Besides, the
mixed
cropping
produced higher amount
of
balanced
green
fodder (Legume+cereal)
with desirable crude
protein content.
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g. Intervention through ferti-seed-drill with high seed rate for controlling weeds
• Selection of quality seed of recommended variety - Bold seed with high germination percentage,
took less time for
germination and good
vigour of seedling after
emergence
• High seed rate - High
density sowing (seed
rate of maize 63 kg/ha)
• Sowing with the help of
ferti-seed-drill
with
narrow spacing (15cm
row to row distance)
and placing of complex
fertilizer.
• Top dressing with urea
fertilizer and selective
crop stimulation.
These practices have been
implemented
for
growing
fodder maize (African Tall)
Absolute density and Absolute frequency of Trianthema
against broadcasting method of
sp.at different seed rate of fodder maize
sowing. High plant density and
faster growth of maize plants
17 kg/acre (Broadcasting)
effectively restricted the growth
25 kg/acre (Line sowing with Ferti-Seed-Drill)
of weeds already emerged
beneath the crop canopy. Fast
71.43
reaching to the grand growth
28.57
phase with localised placement
10.28
2.14
of fertilizer through ferti-seeddrill, judicious application of
Absolute density
Absolute frequency (%)
urea fertilizer and high plant
density made the maize plants
highly competitive with the weeds.
4. Control of resistant biotype of Phalaris minor by growing dual purpose wheat variety
Herbicide resistant Phalaris
minor was recorded and the
biotype
showed
resistant
against
the
action
of
sulfosulfuron and clodinafop,
however,
it
showed
susceptibility against the action
of pinoxaden. Apart from
herbicide
application
for
controlling resistant biotype,
growing of dual purpose wheat
(Grain-cum-green
fodder)
reduced infestation of resistant
biotype after the 1st cut of
wheat at 57 days after sowing
for green fodder. High tillering
capacity of dual purpose wheat
after 1st cut suppressed the
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growth of Phalaris minor and
the weed had lost the capacity
of regrowth. The variety V L
Geghun 829 has been found
effective in terms of green
fodder yield and grain yield. It
has been observed that use of
combine harvester led to the
distribution of weed seeds
(Phalaris minor and Rumex
dentatus) throughout the field.
The wind thrust came behind
the combine harvester caused
distribution of weed seeds
throughout the field.
5. Atrazine residue in green
fodder of fodder maize
and sorghum
Residue content of atrazine in green fodder maize at 60 days after application (62 DAS)
Pre-emergence treatment

µg/g

ppm

Atrazine 0.50 kg/ha

0.0081

0.0081

Atrazine 0.75 kg/ha

0.0137

0.0137

Atrazine 1.0 kg/ha

0.1810

0.1810

Atrazine 2.0 kg/ha

0.5310

0.5310

Residue content of atrazine in green fodder sorghum at 38 days after application in 2nd cut
µg/g

ppm

Atrazine 0.50 kg/ha

Post-emergence treatment

0.1296

0.1296

Atrazine 0.75 kg/ha

0.2118

0.2118

Atrazine 1.0 kg/ha

0.5445

0.5445

Atrazine 2.0 kg/ha

0.8109

0.8109

Maximum residue limit (MRL)
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