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Weed and water management  in fenugreek
(Trigonella foenum graecum L.)- a review
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ABSTRACT

Fenugreek (Trigonella foenum graecum) is a legume  using as a spice throughout the world to enhance the sensory quality of
foods. It is slow growing crop during its initial stage and getting severe competition from the weeds. Therefore, different
methods of weed management like  prevention, eradication, cultural, mechanical, and chemicals are followed in fenugreek. s .
Different methods of irrigation practiced in fenugreek cultivation are surface irrigation, drip irrigation and sprinkler irrigation.
Therefore, the review article deals with some important results of  weed and water management in fenugreek  in achieving better
growth and yield..
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Fenugreek (Trigonella foenum graecum L.) is an
important spice, occupying third and fourth place in area
and production among all the minor spices grown in
India. It is an annual, small seeded crop with yellowish
brown colour. Seeds are  a rich source of proteins,
minerals, vitamins A and C.  India is one of the major
producers of fenugreek, with annual export of nearly
1500 tonnes. The area and production of fenugreek in
India  was 90,500 ha  and 1,10,530 t respectively, during
2013-14 (Spice Board, 2014).   Fenugreek is raised in
rabi season and fairly tolerant to frost and low
temperature. The seeds are hot, with a sharp bitter taste,
tonic, antipyretic, anthelmentic, increase the appetite,
astringent to the bowels, cure leprosy, vomiting,
bronchitis, piles; remove bad taste from the mouth, useful
in heart disease (Aggarwal and Shishodia, 2006). Both
leaves and seeds are extensively used for medicinal
purposes like chronic dysentery, diarrhoea, chronic
cough, dropsy, spleen, diabetes, colic troubles, ulcers
and rickets (Pruthi, 1979). Furthermore, it stabilizes the
insulin, blood sugar and hemoglobin levels. Fenugreek
also to be used as antidiabetic remedy for both type I
and II diabetes. Saponins and diosgenin present in
fenugreek are responsible for hypolipidemic and anti-
diabetic action (Ahmadiani et al., 2001. Talpur et al.,
2005) .Fenugreek is described as an antihyperglycemic
herb in humans and laboratory animal (Gopalan et al.,
1998, Kaviarasan et al., 2007). It can be grown in all
types of soil under irrigated conditions, but does best on
loamy soils.  Fenugreek is slow growing crop during its
initial stage and getting severe competition from the
weeds. Weeds are an important constraint in agricultural
production systems, acting at same tropic level as the
crop; weeds capture a part of the available resources

that are essential for plant growth (Oerke, 2006; Ryan et
al., 2009; Smith et al., 2010). Inevitably, leaving weeds
uncontrolled will sooner or later lead to considerable
reductions in crop yield and increase production cost.
Mention one or two update references in respect to the
level of yield loss in fenugreek due to weed. Manual
weed control is labour intensive and therefore limits the
production area (Verma et al., 2008; Dubey, 2014). If
unchecked, it may reduce the seed yield to the tune of
14.2 to 69.0 per cent depending upon their density and
duration of competition (Tripathi and Singh, 1993). The
seed is mainly used as condiment and in the
pharmaceutical industry especially in preparation of
ayurvedic medicines, while young plants are used as a
vegetable and forage. At the global level the food loss
due to weeds is reported to be about 287 million tonnes
accounting for 11.5  per cent of the total food production.

Weed management practices in fenugreek
Weed management in the present agriculture is most

important crop protection practice to increase the global
food production. It can be defined as ‘To create an
atmosphere in the crop zone so that the crop gets
favourable situation for its growth and development by
minimizing the population of competitive weed plants.
The major problem creates by the weed seeds. (more
than 3 million populations m-2 within 0-15 cm soil depth).
Thus, to manage weed plants it is necessary to plan for
an annum (crop sequence) instead of restricting to
manage the weeds only in crop fields when it comes out
(population average 1000 m-2). The crop – weed
competition for major resources like nutrients, water,
space and light revealed that weeds are dominant because
of their more sustainable nature. The weed management
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has two important phases; pre-infested (weed prevention
including quarantine law) and post infested which
includes weed control and weed eradication methods.

Some common  weeds found in fenugreek are listed
below:

Monocots - Bermudagrass (Cynodon dactylon L.),
nut sedge (Cyperus rotundus L.), wild onion (Asphodelus
tenuifolius). Dicots - Sweet clover (Melilotus alba),
clover (Melilotus indica L.), pimperne (Anagallis arvensi
L.), morning glory (Convolvulus arvensis L.), golden
duck (Rumax dentatus L.), lamb squarters
(Chenopodium album L.), goose foot (Chenopodium
murale L.),

Weed management mostly includes prevention,
eradication and control by regulated use, restricting
invasion, suppression of growth, prevention of seed
production and complete destruction. The effectiveness
of any weed management programme depends largely
on timeliness of the control. Preventive, cultural,
mechanical, and chemical weed management methods
all are most effective if applied at the correct time. Fields
that are kept free of weeds for the first several weeks
after planting give the crop a competitive edge that allows
the crop to shade out or out compete weeds that emerge
later in the season. This strategy can be implemented
through improvements in application technology (Brown
et al., 2007), the use of factor adjusted dosages and patch
spraying, which enhances efficiency of herbicides and
save time (Gerhards and Christensen, 2003). A second
strategy is to focus more on alternative curative control
technologies, like cultural, biological and mechanical
weed control (Singh and Singh, 2006; Das et al., 2012).
Preventive and cultural control can be described as any
adjustment or modification to the general management
of the crop or cropping systems that contributes to the
regulation of weed populations and reduces the negative
impact of weeds on crop (Dubey, 2014)

Preventive methods are used to stop the spread of
weeds. Preventing the introduction of weeds is usually
easier than controlling them after establishment.  In
general, spread of weeds within country can be reduced
by clean seed laws, cleaning farm equipment and
produce, cleaning irrigation water, cleaning sand and
gravel and reducing the number of weed seeds returned
to the soil (Das, 2008). Introduction of weed in crop
field can be prevented by using weed free seed, not using
fresh or partially decomposed FYM or compost, proper
cleaning of farm machinery before sowing and keeping
farm bund and irrigation/drainage channel free from
weeds (Verma and Singh, 2008).

Eradication is a complete removal of all live plant
parts and seeds of the weed from an area. In general,
eradication of common weed seeds is not practiced as
these weeds harbor crop pests or secretes soil
nematidicides. They may be useful to hold the soil
nutrients against leaching losses during fallow period.

However weed eradication is justified against weeds like
Striga, Cuscuta, Lantana to prevent their dispersal to
new areas of useful land and water bodies . Weed
eradication programme should begin when the weed
growth is limited. If the weed occupied large and
continuous areas eradication is not economical. It should
be carried out more than one year. It requires intensive
initial efforts to destroy all plant parts and followed by
many years of vigilance to prevent the new weed
seedlings from establishing into adult plants.

Cultural and crop management techniques provide a
healthy crop to compete with weeds. Crop competition
can be an inexpensive and effective aid to weed
management if used to its fullest advantage. Cultural
methods provide competitive advantage to crop against
weeds by reducing weed establishment (Singh, 2014),
and through selective stimulation, facilitating faster crop
growth to smother weeds (Das et al., 2012). Globally,
cultural control has been one of the most widely used
control options and includes stale seedbed techniques,
crop rotation, increase the competitive ability of the crop,
time of seeding and irrigation, inclusion of cover crops,
and intercropping (Kumar, 2014), conscious use of crop
interference, use of cropping pattern, and tillage systems
(Zimdhal, 2007); employing time, method, rate of
sowing, rate of fertilizer, inter and mixed cropping,
tolerance cultivars and spacing (Verma and Singh, 2008);
smother crop, summer ploughing or following (Dubey,
2014) have carried out for successful weed management
Examples of cultural techniques includes; selecting the
best crop varieties; crop populations at the proper timing;
scouting fields regularly for weeds, insects, and diseases
and controlling them when necessary; and including crop
rotations in the system. Composting, ensiling, or feeding
weeds or weed-infested crops to livestock can destroy
the viability of weed seeds.

Biological weed control involves the use of other
living organisms, such as insects, diseases, or livestock,
for the management of certain weeds. In theory,
biological control is well suited for an integrated weed
management program. However, the limitations of
biological control are that it is a long term under taking,
its effects are neither immediate nor always adequate,
only certain weeds are potential candidates and the rate
of failure for past biological control efforts has been
fairly high. There have been a few success stories of
weed species being managed with insect or disease
biocontrol agents.  (Haque and Ghaffer, 1992) reported
that the Trichoderma viride, T. hamatum and Rhizobium
meliloti used as seed dressing and or as soil drench reduce
Macrophomina phaseolina infection by more than 50
per cent on 30 day old fenugreek seedlings. T. harzianum,
T. hamatum, T. pseudokoingii and R. meliloti  are used
either as seed dressing and or as soil drench completely
controlled the infection of Rhizobium solani both on 30
and 60 days old plants. Herbivores such as sheep and
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goats can provide successful control of some common
pasture weeds. Weeds are managed either manually or
by using herbicides but for the former is costly, time
consuming and regenerates soon and thus not feasible
and later on creates soil and water pollution, forces heavy
financial burden and needs technical know-how for its
application. To overcome these problems, biological
control appears pollution free and economic option for
weeds control. Insects, mites, nematodes, plant
pathogens, animals, fish, birds and their toxic products
are major weed controlling biotic agents and among these
insects are one of the important groups (Tiwari et al.,
2013;  Kumar, 2014).

Chemical herbicides provide a convenient,
economical and effective way to help manage weeds.
Many factors determine when, where, and how a
particular herbicide can be used most effectively.
Understanding some of these factors enables us to use
herbicides to their maximum advantage. Fenugreek
irrigated at 1.0 IW/CPE ratio along with pendimethalin
@ 0.75 kg ha-1  pre-emergence + IC at 40 DAS is best to
get maximum yield and maximum seeds yield
(Mehta et al., 2010). The application of fenugreek with
fluchloralin at 0.75 and 1.25 kg ha-1; pre emergence
applications of oxyfluorfen at 0.15 and 1.0 kg ha-1, and
pendimethalin at 1.0 and 1.5 kg ha-1combination of the
lowest herbicide rate and hand weeding at 50 days after
sowing (DAS); hand weeding at 25 DAS, hand weeding
at 25 and 50 DAS can control the effectively.
(Chaudhary, 1999). The application of pendimethalin in
fenugreek @ 1.0 kg ha-1   + hand weeding at 25 DAS
reduced the weed population (Kamboj et al., 2004).
Minimum weed count and dry weight of weeds were
also noticed in Chrysanthemum by application of
pendimethalin@1kg.a.i.ha-1 in tarai condition of
Uttrakhand ( Kumar et al.,2017 ).

Hand weeding
Sharma, 2009 revealed that two hand weedings at

20 and 40 DAS recorded minimum dry weight of both
monocot and dicot weeds with the highest weed control
efficiency (63.0%). Chovatia et al., 2009 also reported
that weed density and weed dry weight was significantly
lowest under two hand weeding i.e. at 20 and 45 DAS.
Weed free treatment by pre-emergence application of
oxadiargyl @ 75 g ha-1 +1 hand weeding at 45 days after
sowing but highest B: C ratio (4.38) was recorded with
pre-emergence application of oxadiargyl @ 75 g ha-1 +1
hand weeding at 45 DAS (Meena, et al.,2013).
Mulching

Mulching is one of the possible ways to control weeds
without using herbicides (Verma and Singh, 2008;
Awasthy et al., 2014).

Water management  in fenugreek
Bhutia and Sharangi (2016) studied on fenugreek

different sowing dates :  2nd, 9th, 16th and 23rd and 30th

November and soil moisture content at different soil
depths where as 2nd November and irrigation should be
given in all the major growth phases at seedling,
branching, flowering, pod formation and pod
development stages gives the highest seeds yield.

Important factors influencing water management
Nature of crop based on water requirement

Irrigation must start immediately after sowing to help
in seed germination and continued when necessary. This
early watering is necessary even for not irrigated
fenugreek crops, if rain is not expected after sowing.
(Fazli and Hardmanithin, 1968 and Duke, 1986).
Watering supplied should be at a depth that is within
which of the root. As fenugreek possesses a shallow root
system, heavy watering is not needed. The determination
of soil moisture and inspection of plant appearance,
preferable, in the morning are going to help the grower
to decide a suitable time to apply irrigation. It is estimated
that a water quantity of 200 m3 ha-1 every time for sandy
soils, and 250 m3 ha-1 for heavier soils replicated every
fortnight is sufficient for successful fenugreek crops.
(Pareek and Gupta, 1981) reported the application of
irrigation 5 times for the whole growing of a fenugreek
crop under Indian conditions.
Nature of soil based on water requirement
Drip irrigation

The drip irrigation is the most competent, especially
in vegetables, orchard crops, flowers and plantation
crops (Mamata Swain, 1999). Drip irrigation is a very
high water application efficiency of about 90-95 per cent.
Yadav et al.( 2013) reported that maximum seed yield
(15.98 q ha-1) and water use efficiency were observed
under drip irrigation as compared with recommended
surface irrigation (13.02 q ha-1).

Sprinkler Irrigation
The sprinkler irrigation system is effective for

irrigation on uneven lands where land shaping is
expensive or technically not practicable and on shallow
soils. Daspute et al., 2011 reported that irrigation through
mini sprinkler at 0.8 IW/CPE ratio recorded significantly
higher growth and yield attributes, seed and straw yield
(1994 and 3488 kg ha-1, respectively) as compared to
0.6 IW/CPE ratios.

In conclusion, both weed and water management is
important for getting proper growth and yield of
fenugreek. If they are not managed in proper and
systematic way, their impact can lead directly and
indirectly in the performance of crops causing huge
losses in production and productivity. Therefore a good
knowledge, better understanding regarding cultivation
and management and quality research is indeed in need
of an hour so that the economy of the farmers remains
unaffected.
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