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ABSTRACT
In the present study, a field experiment was conducted over two years to 
evaluate the efficacy and economic performance of imidazolinones. The 
combined application of imidazolinones with pendimethalin exhibited 
enhanced effectiveness in controlling the weed populations compared to their 
individual application. PRE application of pendimethalin + imazethapyr 
(Ready mix) at 1500 g ha-1, followed by one hoeing at 3-4 leaf stage, proved 
highly effective in suppressing the dominant weed flora and recorded higher 
growth parameters and significantly increased the seed yield of fenugreek. 
Moreover, it emerged as a profitable alternative to the current recommendation 
of weed control in fenugreek, which involves two hoeing sessions at 25 and 45 
days after sowing (DAS).
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INTRODUCTION

Fenugreek (Trigonella foenum-graecum L.) is a 
multipurpose seed spice crop native to India’s arid 
and semi-arid regions. It has a unique place for 
adding taste, flavor, and aroma to food, throughout 
the world. India is the largest producer of fenugreek 
in the world, occupying 169 thousand ha area 
with an annual output of 252 thousand MT and 
average productivity of 1.7 MT ha-1 (Ahlawat et al. 
2023b). Madhya Pradesh, Rajasthan, Uttarakhand, 
Punjab, Maharashtra, Haryana, UP and Gujarat 
are predominant fenugreek-growing states that 
contribute to maximum production in the country. 
In Haryana, it is grown on an area of 2.7 thousand 
ha with a production of 7.5 thousand MT and 
productivity of 2.7 MT ha-1. The average yield of 
fenugreek needs to be increased, which will increase 
the productivity of the country as well. Growing 
superior cultivars and implementing innovative 
production technologies can boost fenugreek crop 
productivity.

Weeds are undesired plants that obstruct the 
use of land and hence harm crop output. The crop 
weed competition is more prevalent in the early 
stage of legume growth and therefore, the initial 
50-60 days after sowing is very critical (Padmaja et 
al. 2013, Hedayetullah and Kumar 2023). The ever-

changing nature of weed issues necessitates the 
constant development of new weed management 
technologies, which can be mechanical/physical, 
chemical, cultural/agronomic, biological, or 
combined (Clements et al. 2014). Chemical weed 
control treatments are more widely accepted 
among producers because of their ease of use, low 
cost, timeliness, and efficiency. However, a sharp 
increase in weed herbicide resistance and growing 
concerns about environmental contamination 
as a result of indiscriminate herbicide usage has 
required a shift and/or concentration on alternative 
control strategies and integrated weed management 
(Chauhan et al. 2017, Ahlawat et al. 2023a). 

Weeds offer maximum competition to 
fenugreek at its initial 25 days of growth and cause 
severe yield reductions in the crop ranging from 
14.2 to 69.0% depending upon their density and 
duration of competition (Kumar et al. 2005). The 
goal of integrated weed management is to keep 
weed densities under control while giving crops 
a competitive advantage over weeds (Zimdahl 
2017). For the establishment of a sound framework 
for combating weed problems, a thorough 
understanding of relationships between crops and 
accompanying weeds is required. Weeds have high 
photosynthetic rates and relative growth rates, as 
well as the ability to make rapid phenotypic changes 
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in response to stress (Radosevich et al. 1997). One of 
the major developments in Indian farming systems 
has been a greater dependence on herbicidal 
weed control. Herbicide resistance causes a loss of 
herbicide resources, and since new herbicide modes 
of action are improbable, non-chemical cultural 
weed management techniques must be used. Other 
management strategies such as zero tillage (Malik et 
al. 2000, 2002), the use of weed-competitive varieties 
(Chauhan et al. 2001a, b), early sowing, crop rotation, 
herbicide mixtures and sequences (Yadav et al. 
2016), herbicide rotation (Yadav and Malik 2005), 
and proper spray techniques must be combined 
with herbicides (Miller and Bellinder 2001). 
Weed management measures can give the crop a 
competitive edge early in the season by facilitating 
early crop canopy formation and maximizing the 
crop’s resource use to lower weed density, biomass, 
and seed bank additions (Kumar et al. 2023). These 
crop competition characteristics can be employed as 
part of the best management strategies for reducing 
herbicide use and minimizing herbicide selection 
impact on herbicide-resistant weed populations in 
farm areas. The development of integrated weed 
management that is economically viable as well 
as ecologically safe is of immense importance to 
control weeds effectively. Hence, for effective 
weed management in fenugreek, it is of utmost 
importance to ascertain the most suitable weed 
control technique. In cognizance of the above details, 
the present experiment was conducted to study the 
effect of different herbicide-based IWM strategies 
on the growth and yield of fenugreek (Trigonella 
foenum-graecum L.) in Indo-Gangetic Plains.

MATERIALS AND METHODS 

Description of field sites and experimental design

The present study was conducted over two 
years (2018 and 2019) at the Agronomy Research 
Farm of CCS Haryana Agricultural University, 
Hisar, Haryana (29°10´N, 75°46´E) to observe the 
growth and yield parameters of Trigonella foenum-
graecum L. Soil of experimental field was sandy 
loam in texture, low in available N (181 kg ha-

1), medium in available P (17 kg ha-1) and high in 
available K (285 kg ha-1) with slightly alkaline in 
reaction (pH 7.8). The experiment’s goal was to 
assess the effectiveness of several herbicides and 
their ready-mix combinations against various 
weeds in fenugreek. The experiment was grown 
in a randomized block design, comprising fifteen 
treatments with three replications. The different 

weed control treatments viz., PRE imazethapyr at 
80 g ha-1, PRE imazethapyr + imazamox [Ready Mix 
(RM)] at 70 g ha-1, PRE pendimethalin at 1000 g ha-

1, PRE pendimethalin + imazethapyr (RM) at 1000 
g ha-1, PRE pendimethalin + imazethapyr (RM) at 
1250 g ha-1, PRE pendimethalin + imazethapyr (RM) 
at 1500 g ha-1, POE imazethapyr at 80 g ha-1 at 3-4 
leaf stage, POE imazethapyr + imazamox (RM) at 
70 g ha-1 at 3-4 leaf stage, PRE imazethapyr at 80 g 
ha-1 + one hoeing at 3-4 leaf stage, PRE imazethapyr 
+ imazamox (RM) at 70 g ha-1 + one hoeing at 3-4 
leaf stage, PRE pendimethalin at 1000 g ha-1 + one 
hoeing at 3-4 leaf stage, PRE pendimethalin + 
imazethapyr (RM) at 1500 g ha-1 + one hoeing at 3-4 
leaf stage and two hoeing at 30 and 60 DAS were 
compared with weedy check and weed free (Table 
1). The experiment aimed to assess the performance 
of various imidazolinones and their ready-mix 
combinations alone as well as with one hoeing 
employed at 3-4 leaf stage against predominant 
weeds in fenugreek. The size of each plot was 6.0 
m × 6.0 m. The fenugreek variety used for sowing 
in the experiment was HM-51 during 2018-19 and 
MH-54 during 2019-20. As both varieties perform 
better under Haryana conditions and the efficacy 
of herbicides was tested in both varieties and also 
for studying the varietal sensitivity. Sowing of 
experiments in both years was done in November 
to observe the growth and yield parameters of 
Trigonella foenum-graecum L. The recommended 
dose of fertilizers (20 kg N and 40 kg P ha-1 through 
DAP) was applied as a basal dose at sowing and 
need-based irrigation was given to the crop through 
flooding. A knapsack sprayer fitted with a flat fan 
nozzle was used to apply pre-emergent herbicides 
immediately after sowing in moist soil, and other 
post-emergence herbicides were sprayed at 46 DAS 
using a spray volume of 500 L ha-1. The crop was 
managed using the state university’s recommended 
agronomic approaches.

Weed sampling

Parameters on growth studies, yield attributes 
and yield, and economics of fenugreek were 
recorded. Observations on crop biomass from two 
random spots were recorded at 45, 75 DAS, and 
harvesting stages by placing a quadrate of 0.5 m 
× 0.5 m size. The samples were oven-dried at 60 ̊C 
until constant weights were achieved. Then dried 
crop samples were weighed and the weight taken 
was expressed in terms of g m-2 before subjecting to 
statistical analysis. Visual crop injury to fenugreek 
in terms of chlorosis, stunting, leaf burning, 
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scorching, hyponasty, and epinasty due to different 
herbicides and rates was quantified visually at 7, 15, 
and 30 DAT (days after treatment) on a 0-100 scale, 
where 0 = no effect and 100 = complete mortality. 
To determine the economic viability of the various 
treatments, the benefit-cost ratio (B:C ratio) was 
determined (gross return ÷ cost of cultivation).

Statistical Analysis

The data obtained on various parameters 
were tabulated and subjected to statistical analysis 
by using the techniques of the analysis of variance 
(ANOVA) as suggested by Panse and Sukhatme 
(1989). Analysis was performed in ‘R software 
(version 0.1.0)’. Analysis of variance was performed 
on the data, and the significance of differences 
between treatments was evaluated by calculating 
CD at a 5% level of significance differences evaluated 
by using one-way ANOVA. Before statistical 
analysis, square root transformation was applied 
to the density of weeds. After testing for variance 
homogeneity and normal distribution, phytotoxicity 
values were altered by angular transformation to 
fulfill the requirements for carrying out ANOVA. 
For the other parameters, original data were used. 

RESULTS AND DISCUSSION

Weed interference

The experimental field was infested with six 
dicotyledon, and one monocotyledon grassy weed. 
The total weed density was lower in the first year 
than in the second year. Dicotyledon/ broad-leaved 
weeds with 84.3 and 88.1% relative density were 
more dominant than monocotyledon grassy/ sedge 

weeds having 13.7 and 11.9% relative density in 
the first and second year, respectively. Major weed 
species that appeared in the experimental field 
were gathered and identified. Anagallis arvensis was 
the most dominant weed, followed by Medicago 
denticulate, Rumex dentatus, Lathyrus aphaca, Phalaris 
minor, Melilotus indica and Coronopus didymus during 
both years.

Crop growth parameters

The interaction of a plant’s genetic 
characteristics with its environment determines 
how morphological crop growth occurs. The genetic 
makeup of a plant, which is essentially constant, 
determines its ability to grow and produce as 
much as possible under specific environmental 
conditions. It is the environmental conditions, 
which can be controlled up to some extent to obtain 
higher yield. Crop growth attributes viz. plant 
height (cm), dry matter accumulation (g m-2), and 
number of branches plant-1 were strongly impacted 
by several weed control methods. Plant height and 
crop biomass are crucial parameters related to the 
growth and development of the crop. They indicate 
the vigor, strength, and adaptability of the plant 
to the existing environmental conditions. There 
was a substantial difference in fenugreek plant 
height and crop biomass as a result of the impact 
of various weed control treatments (Tables 2 and 3). 
Among herbicidal treatments, PRE pendimethalin 
+ imazethapyr (RM) at 1500 g ha-1 + one hoeing at 
the 3-4 leaf stage was the most effective treatment 
concerning the plant height of the crop. The results 
of this study are validated by Kamboj et al. (2005) 
and Chovatia et al. (2010). Higher weed populations 
remove more nutrients from the soil and absorb 

Table 1.	 Details of treatments used in field experiment (2018-19 and 2019-20)

Treatment Dose
(g ha-1)

Time of
application

Imazethapyr 80 PRE
Imazethapyr + one hoeing 80 PRE and 3-4 leaf stage
Imazethapyr 80 3-4 leaf stage
Imazethapyr + imazamox (RM) 70 PRE
Imazethapyr + imazamox (RM) 70 3-4 leaf stage
Imazethapyr + imazamox (RM) + one hoeing 70 PRE and 3-4 leaf stage
Pendimethalin 1000 PRE
Pendimethalin + one hoeing 1000 PRE and 3-4 leaf stage
Pendimethalin + imazethapyr (RM) 1000 PRE
Pendimethalin + imazethapyr (RM) 1250 PRE
Pendimethalin + imazethapyr (RM) 1500 PRE
Pendimethalin + imazethapyr (RM) + one hoeing 1500 PRE and 3-4 leaf stage
Weedy free - -
Weedy check - -
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the nutrients faster than crops. Therefore, assuring 
greater nutrient availability to the crop during its 
initial period of growth due to suppression of weeds 
by suitable herbicide and hand hoeing resulted in 
increasing the growth of fenugreek. The maximum 
number of branches of plant-1 (7.4 and 7.0) were 
recorded under the weed-free treatment (Table 2). 
In the case of herbicides, maximum branches were 
obtained with PRE pendimethalin + imazethapyr 
(RM) at 1500 g ha-1 + one hoeing at 3-4 leaf stage 
which produced 66.7 and 73.7% higher number of 
branches plant-1 over weedy check treatment during 
2018-19 and 2019-20, respectively. The results are in 
concordance with the findings of Verma et al. (2017).

Yield attributes and yield

Unchecked weed development in weedy 
control effectively competed with the crop 
throughout the growing season, which had a 
negative impact on fenugreek’s yield and yield 
characteristics. Maximum pods/plant were 
recorded with weed-free treatment and it was 
significantly  (74.9 and 80.9%) higher as compared 
to weedy check during both years 2018-19 and 2019-
20, respectively. Statistically similar results were 
recorded with PRE pendimethalin + imazethapyr 
(RM) at 1500 g ha-1 + one hoeing, PRE imazethapyr 
+ imazamox (RM) at 70 g ha-1 + one hoeing, PRE 

imazethapyr at 80 g ha-1 + one hoeing and PRE 
pendimethalin at 1000 g ha-1 + one hoeing, but, 
significantly higher over rest of the treatments. The 
number of seeds/pod (18.3 and 15.2) was highest 
with a ready mix of pendimethalin + imazethapyr @ 
1500 g ha-1 + one hoeing during 2018-19 and 2019-20 
(Table 2). The positive response of yield attributes 
to different weed control treatments could be 
ascribed to the overall increment in crop growth 
recorded at different growth stages especially dry 
matter production of fenugreek. Integration of 
pre-emergence herbicides with one-hand hoeing 
performed at the 3-4 leaf stage provided higher 
yield as compared to the sole application of pre-
emergence herbicides (Table 3). This was possibly 
because not all weed cohorts were eliminated by 
PRE and POE herbicides alone. As a result, some 
weeds continued to grow alongside crop plants, 
competing with them for limited natural resources, 
which inhibited crop growth as evidenced by 
lower dry weight, fewer effective tillers, fewer 
grains per spike, and fewer bold grains, leading to 
lower grain yields. The maximum yield and yield 
parameters were documented with PRE application 
of pendimethalin + imazethapyr (RM) at 1500 g ha-1 

+ one hoeing at the 3-4 leaf stage. These results are 
also verified by the findings of Kumar et al. (2015), 
Sangwan et al. (2016), Singh et al. (2017) and Meena 

Table 2. Effect of herbicidal treatments on yield attributes of fenugreek (2018-19 and 2019-20)

Treatment

No. of branches 
plant-1

No. of pods 
plant-1 Pod length (cm) No. of seeds pod-1 Test weight (g)

2018-19 2019-
20 2018-19 2019-20 2018-19 2019-20 2018-19 2019-20 2018-19 2019-20

Imazethapyr 5.2efg 4.9de 72.6fg 67.8fg 11.8ef 10.1gh 16.0d 13.0de 11.1bcde 10.0bcde
Imazethapyr + one hoeing 6.8ab 6.3ab 99.5ab 94.7ab 14.1abcd 12.4abcde 17.6abcd 14.7abcde 11.9abc 10.7abc
Imazethapyr 5.0fg 4.7e 70.6fg 65.9fg 11.7ef 9.9gh 16.6cd 13.6bcde 10.9def 9.9bcde
Imazethapyr + imazamox (RM) 5.6def 5.3cde 78.9def 74.1def 12.1ef 10.4fgh 16.4bcd 13.3cde 11.3abcde 10.1
Imazethapyr + imazamox (RM) 5.4defg 5de 74.2efg 69.7efg 12.0ef 10.2gh 16.2d 13.1cde 10.9cdef 9.8cde
Imazethapyr + imazamox (RM) + 
one hoeing 6.9ab 6.5ab 99.9ab 95.1ab 14.7abc 12.9abcd 18.1abc 15.0abcd 11.9abc 10.8abc

Pendimethalin 4.9gh 4.6ef 69.3g 64.5g 11.5ef 9.6gh 15.9d 12.8e 10.8ef 9.6de
Pendimethalin + one hoeing 6.6bc 6.1abc 98.1ab 93.3ab 14.0bcd 12.2bcdef 17.1abcd 14.4abcde 11.8abcd 10.6abcd
Pendimethalin + imazethapyr 
(RM) 5.5def 5.1de 82.7cde 77.9cde 12.6de 10.9efg 16.7bcd 13.8abcde 11.4abcde 10.3bcde

Pendimethalin + imazethapyr 
(RM) 5.7de 5.4cde 86.5cd 82.6cd 12.8de 11.0defg 16.9bcd 14.0abcde 11.5abcde 10.3bcde

Pendimethalin + imazethapyr 
(RM) 5.9cd 5.7bcd 91.3bc 86.5bc 13.0cde 11.4cdefg 17.0bcd 14.2abcde 11.6abcde 10.5abcd

Pendimethalin + imazethapyr 
(RM) + one hoeing 7.0ab 6.6a 100.3a 99.6a 14.9ab 13.3abc 18.3ab 15.2abc 12.0ab 10.9ab

Weedy free 7.4a 7a 105.3a 100.2a 15.8a 14.2a 19.0a 15.9a 12.2a 11.4a
Weedy check 4.2h 3.8f 60.2h 55.4h 10.6f 8.7h 13.9e 10.5f 10.1f 9.2e
Two hoeing 7.1ab 6.8a 103.2a 98.3a 15.2ab 13.7ab 18.4ab 15.6ab 12.0ab 11.0ab
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et al. (2018). The most effective herbicide treatment 
i.e. PRE application of pendimethalin + imazethapyr 
(RM) at 1500 g ha-1 + one hoeing at 3-4 leaf stage (2019 
and 1799 kg ha-1) recorded 137.0 and 145.7% higher 
seed yield in comparison to weedy check treatment 
in 2018-19 and 2019-20, respectively. Statistically 
similar results were obtained with PRE imazethapyr 
+ imazamox (RM) at 70 g ha-1 + one hoeing at 3-4 leaf 
stage and PRE imazethapyr at 80 g ha-1 + one hoeing 
at the 3-4 leaf stage (Table 3). The superiority of said 
treatments might be due to the fact that initially 
weeds were managed by hand hoeing carried out 
at 30 DAS and whatever weeds emerged later were 
effectively removed by subsequent hand hoeing 
carried out at 60 DAS and in the case of herbicidal 
treatments prolonged persistence of herbicides and 
hand hoeing provided weed-free conditions. Similar 
results were reported by Fagaria et al. (2014), Verma 
et al. (2017), and Patel et al. (2018). The crop was 
deprived of basic resources from the start due to the 
excessive weed infestation in the weedy treatment. 
As a result, crop plants under stress were unable to 
reach their full growth potential, which ultimately 
resulted in a 43–45% reduction in grain productivity. 
Compared to the weedy treatment, the grain yield 
was significantly higher in all herbicide treatments. 
To determine the economic viability of the various 
treatments used in this experiment, the benefit-cost 
ratio was determined.  The application of different 
pre-emergence herbicides had a significant effect on 
the B: C ratio. Among PRE herbicidal treatments, 

the highest B: C ratio (2.13 and 1.91) was observed 
in the case of PRE application of pendimethalin + 
imazethapyr (RM) at 1500 g ha-1 while the lowest 
B: C ratio was recorded with PRE application of 
pendimethalin at 1000 g ha-1 i.e., 1.76 and 1.59 (Table 
3).

Visual phyto-toxicity on crop 

There was no phytotoxicity of any of the 
herbicidal treatments on the crop during both years. 
Data pertaining to phytotoxicity on fenugreek 
revealed that pre- as well as post-emergence 
application of any herbicide did not cause any 
phytotoxic effect on fenugreek at any stage (Table 
4). No toxicity symptoms like stunting or chlorosis 
were exhibited by fenugreek at 7, 15, and 30 DAT. 
This implies that the application of imazethapyr 
and its ready mix combination with imazamox both 
as pre-emergence and at 3-4 leaf stage is equally safe 
for fenugreek crop.

Correlation studies

Plant height, dry weight, yield attributes of 
fenugreek, and weed control efficiency (WCE) 
had a significantly positive correlation with grain 
yield whereas weed dry weight and weed index 
had a negative correlation with grain yield during 
both years (Table 5 and 6). The highest and most 
significantly positive correlation was recorded 
between test weight and seed yield of fenugreek 

Table 3.	 Effect of herbicidal treatments on growth, yield, and benefit-cost ratio of fenugreek (2018-19 and 2019-20)

Treatment Plant height (cm) Crop dry weight plant-1 (g) Seed yield (kg ha-1) B:C
2018-19 2019-20 2018-19 2019-20 2018-19 2019-20 2018-19 2019-20

Imazethapyr 100.1c 94.7d 12.6g 7.1fg 1410fgh 1183efg 1.93 1.68
Imazethapyr + one hoeing 106.5abc 100.8abcd 17.9abc 12.5ab 1935ab 1716ab 1.90 1.74
Imazethapyr 99.7c 94.5d 12.2gh 6.9fg 1364gh 1142fg 1.87 1.62
Imazethapyr + imazamox (RM) 101.3c 96.2cd 13.4fg 8.0ef 1518defg 1290defg 2.04 1.79
Imazethapyr + imazamox (RM) 100.9c 95.3d 12.9fg 7.7efg 1470efgh 1268defg 1.97 1.76
Imazethapyr + imazamox (RM) 
+ one hoeing 107.0abc 101.8abcd 18.4ab 13.0ab 1961a 1732ab 1.89 1.73

Pendimethalin 99.4cd 94d 11.9gh 6.2gh 1309h 1089g 1.81 1.56
Pendimethalin + one hoeing 105.7bc 100.1abcd 17.1bcd 11.7bc 1776bc 1557bc 1.76 1.59
Pendimethalin + imazethapyr 
(RM) 103.2bc 96.8bcd 14.8ef 9.2de 1563def 1339def 2.09 1.85

Pendimethalin + imazethapyr 
(RM) 103.5bc 97.8bcd 15.4de 10.2cd 1602de 1378cde 2.10 1.87

Pendimethalin + imazethapyr 
(RM) 103.7bc 98.2bcd 16.2cde 10.8c 1661cd 1439 2.13 1.91

Pendimethalin + imazethapyr 
(RM) + one hoeing 110.6ab 105.2abc 18.6ab 13.3a 2019a 1799a 1.89 1.74

Weedy free 115.2a 109.3a 19.2a 14.0a 2080a 1854a 1.36 1.26
Weedy check 90.2d 84.4e 10.5h 4.9h 852i 732h 1.30 1.16
Two hoeing 111.2ab 105.9ab 18.9ab 13.5a 2036a 1815a 1.65 1.52
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Table 4. Effect of herbicidal treatments on visual phytotoxicity (%) of fenugreek (2018-19 and 2019-20)

Treatment
Phyto-toxicity (%)

7 DAT 15 DAT 30 DAT
2018-19 2019-20 2018-19 2019-20 2018-19 2019-20

Imazethapyr 0 0 0 0 0 0
Imazethapyr + one hoeing 0 0 0 0 0 0
Imazethapyr 0 0 0 0 0 0
Imazethapyr + imazamox (RM) 0 0 0 0 0 0
Imazethapyr + imazamox (RM) 0 0 0 0 0 0
Imazethapyr + imazamox (RM) + one 
hoeing 0 0 0 0 0 0

Pendimethalin 0 0 0 0 0 0
Pendimethalin + one hoeing 0 0 0 0 0 0
Pendimethalin + imazethapyr (RM) 0 0 0 0 0 0
Pendimethalin + imazethapyr (RM) 0 0 0 0 0 0
Pendimethalin + imazethapyr (RM) 0 0 0 0 0 0
Pendimethalin + imazethapyr (RM) + 
one hoeing 0 0 0 0 0 0

Weedy free 0 0 0 0 0 0
Weedy check 0 0 0 0 0 0
Two hoeing 0 0 0 0 0 0

Table 5.	 Correlation coefficient between different growth and yield attributes of fenugreek and weeds during 2018-19

Trait

Plant 
height 
(cm) CDW

Branches/
Plant (no.)

Pods/
Plant 
(no.)

Pod 
length 
(no.)

Seeds/
Pod 
(no.)

Test 
weight 

(g)
Seed 

yield (g) WDW WCE WI
Plant height (cm) 1
CDW 0.930** 1
Branches/plant (no.) 0.953** 0.980** 1
Pods/plant (no.) 0.930** 0.995** 0.983** 1
Pod length (no.) 0.958** 0.982** 0.988** 0.974** 1
Seeds/pod (no.) 0.982** 0.928** 0.945** 0.926** 0.947** 1
Test weight (g) 0.955** 0.967** 0.965** 0.977** 0.948** 0.955** 1
Seed yield 9g) 0.971** 0.966** 0.981** 0.969** 0.964** 0.976** 0.982** 1
WDW -0.954** -0.872** -0.898** -0.885** -0.873** -0.963** -0.948** -0.959** 1
WCE 0.954** 0.872** 0.898** 0.885** 0.873** 0.963** 0.948** 0.959** -1.000** 1
WI -0.971** -0.966** -0.981** -0.969** -0.964** -0.976** -0.983** -1.000** 0.959** -0.959** 1

*CDW: Crop dry weight; WDW: Weed dry weight; ** significant at 0.05 probability 

Table 6.	 Correlation coefficient between different growth and yield attributes of fenugreek and weeds during 2019-20

Trait
Plant 

height 
(cm)

CDW
Branches/

Plant 
(no.)

Pods/
Plant 
(no.)

Pod 
length 
(no.)

Seeds/
Pod (no.)

Test 
weight 

(g)

Seed 
yield (g) WDW WCE WI

Plant height (cm) 1                    
CDW 0.931** 1                  
Branches/plant (no.) 0.965** 0.982** 1                
Pods/plant (no.) 0.930** 0.996** 0.981** 1              
Pod length (no.) 0.962** 0.982** 0.988** 0.974** 1            
Seeds/pod (no.) 0.979** 0.933** 0.952** 0.931** 0.939** 1          
Test weight (g) 0.968** 0.972** 0.977** 0.967** 0.980** 0.962** 1        
Seed yield 9g) 0.969** 0.979** 0.991** 0.978** 0.977** 0.967** 0.971** 1      
WDW -0.961** -0.885** -0.917** -0.888** -0.885** -0.976** -0.928** -0.941** 1    
WCE 0.961** 0.885** 0.917** 0.889** 0.885** 0.976** 0.928** 0.941** -1.000** 1  
WI -0.969** -0.979** -0.991** -0.978** -0.977** -0.967** -0.971** -1.000** 0.941** -0.941** 1

** significant at 0.05 probability

(0.982). Grain yield also had a positive and 
significant relationship with crop dry weight (0.966), 
branches/plant (0.981), pods/plant (0.969), and 
pod length (0.964) during 1st year. The correlation 

coefficient was significant and negative between 
grain yield and weed dry weight (0.954), and weed 
index (0.971). A similar trend was also observed in 
2019-20.
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CONCLUSION

The continual emergence of resistance in weeds, 
attributed to the extensive reliance on herbicides and 
the diminished introduction and commercialization 
of novel herbicidal compounds in recent decades, 
underscores the necessity of integrating herbicides 
with non-chemical weed management strategies. 
This integration aims to preserve herbicidal 
resources for future use. Competition-based tactics 
not only afford short-term weed control within 
crops but also curtail long-term replenishment 
of the weed seed bank by mitigating weed seed 
inputs. The current investigation delineates an 
herbicide-centered Integrated Weed Management 
(IWM) strategy aimed at mitigating predominant 
weed species’ impact, thereby enhancing fenugreek 
growth and yield. Addressing the challenge 
of inadequate efficacy in weed management, 
particularly in the north-western Indo-Gangetic 
Plains of India, farmers can opt for a pre-emergence 
(PRE) application of pendimethalin + imazethapyr 
(RM) at a rate of 1500 g ha-1, coupled with one 
hoeing at the 3-4 leaf stage. This approach proves 
to be a profitable and cost-effective alternative in 
addressing the escalating weed dilemma.
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