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Abstract 
A field experiment was conducted for two years during kharif season of 2014 and 2015 at Directorate of 
Research building, Bidhan Chandra Krishi Viswavidyalaya, Kalyani, West Bengal to find out the 
performance of 2, 4-D Dimethylamine 50% SL in non-crop area. The experiment was laid out in 
Randomized Block Design, comprising of eight treatments. Treatments were as follows: T1 - 2,4-D 
amine 50% SL (Nufarm) @ 0.75 kg a.i. ha-1, T2 - 2,4-D amine 50% SL (Nufarm) @ 1.25 kg a.i. ha-1, T3 - 
2,4-D amine 50% SL (Nufarm) @ 1.50 kg a.i. ha-1, T4 - 2,4-D amine 50% SL (Nufarm) @ 2.00 kg a.i. ha-

1, T5 - 2,4-D amine 58% SL(Commercial) @ 1.25 kg a.i. ha-1, T6 - Glyphosate 41% SL @ 1.230 kg a.i. ha-

1, T7 - Hand Weeding at 20 DAA & 40 DAA and T8 – Unweeded control treatments and replicated thrice. 
Cynodon dactylon, Elusine indica, Imperata cylindrica, Ageratum conyzoides, Lantana camera, 
Parthenium hysterophorous, Cyperus iria and Cyperus rotundus were the pre-dominant weed flora found 
in the experiment field. The result has shown that among the aforesaid weed control treatments, higher 
weed control efficiency was recorded in 2,4-D amine 50% SL (Nufarm) @ 2.0 kg a.i. ha-1(T4) (78.07, 
88.65 and 91.07 % at 20, 40 and 60 DAA respectively) and 2,4-D amine 50% SL (Nufarm) @ 1.5 kg a.i. 
ha-1 (T3) (74.29, 85.10 and 88.79 % at 20, 40 and 60 DAA respectively) after the hand weeding twice plot 
(T7) (81.21, 91.67 and 95.15 % during 20, 40 and 60 DAA respectively). 
 
Keywords: 2, 4-D Dimethylamine 50% SL, Glyphosate 41% SL, Weed management and Non crop area 
 
Introduction 
The term 'non-cropland' covers a wide range of settings - pretty much any area not supporting 
food, feed, fiber, forest, or nursery plantings. Vegetation on non-crop areas such as rights-of 
way, road sides, storage areas, public works yards, parking lots and transmission lines can 
create problems ranging from creating fire hazards, reducing drainage, reducing accessibility 
and visibility to snow blockage. Owing to the growing economic conditions in India, there is a 
visible increase in lands being kept fallow (in addition to the existing wastelands). The process 
of road construction spread weeds to road-side lands adjacent to highways. In the Himalayan 
region of Uttarakhand state, a study on the distribution of invasive species (163 invasive alien 
species under 105 genera), based on habitat, showed that the highest number of species is 
found in wastelands (48%), followed by cultivated fields (20%), roadsides (14%) and forests 
(8%) (Sekar et al., 2012) [19]. Reviewing the weed research in India, Mukhopadyay (1993) [17] 
reported parthenium as a new weed becoming apparent in India by its presence in waste lands 
all over the country. Bhan et al., (1999) [3] also reported parthenium as a waste land weed. 
Currently, it is a major weed of dryland crops, causing yield declines in several crops (Tanveer 
et al., 2015) [21]. Thus, its management in non-crop areas is essential to arrest them from 
becoming a serious weed problem in agro-ecosystems and to prevent allergies to humans. A 
study on the roadside distribution patterns of invasive alien plants along an altitudinal gradient 
in the Himalayas of Arunachal Pradesh, indicated that the most common plants, by both 
frequency and coverage (> 50%) were: goatweed (Ageratum conyzoides L.), Siam weed (C. 
odorata) and Mikania. Composition of species changed with altitude (Kosaka et al., 2010) [15]. 
Lantana camara, one of the ten most obnoxious weeds of the world (Holm and Herberger, 
1969) [10], besides being a health hazard to farm animals (Burrows and Tyrl, 1983, Sharma et 
al., 1981) [5, 20] is invading grasslands, social forests and tea plantations in Kangra valley of 
Himachal Pradesh (Angiras et al., 1988) [2].  
Therefore, a serious attempt to enumerate weeds of non-crop areas, in different parts of India, 
needs to be made, and we observe that such an effort is yet to materialize. Proper monitoring 
and reporting of infestations and spread of new and naturalized weeds is required for early 
detection and management. 
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Weed control in such areas can mitigate these problems and 
give a well-kept appearance to the area.  
Weeds can be controlled by different approaches such as 
manual methods, mechanical methods, allelopathic weed 
control, biological weed control and chemical control. Manual 
weeding by traditional practice is quite effective but a costly, 
tedious, time consuming and also causes root injury (Khurana 
et al., 1993) [11]. Hence, Chemical weed control is usually 
easy, highly effective and the most economical approach to 
weed control (Marwat et al., 2008) [16]. This method involves 
the use of chemicals commonly known as Herbicides or 
Weedicides. 2, 4-D is an exclusively broad-leaved killer 
herbicide and has some sedge (Cyperus rotundus/esculentus) 
killing activity (Das, 2013) [7]. 2, 4-D amine salts are usually 
in liquid form. They have balanced solubility in lipoid and 
water. The persistence in soil is greater and more 
absorption/uptake by plant through roots (Das, 2013) [7]. 
Varying degrees of success in the control of Lantana had been 
reported by the application of glyphosate 1% or glyphosate 
0.75% + Selwet E 0.1% on cut stumps (Angiras et al., 1988) 

[2], by injecting 0.7 g 2,4-D amine per cm circumference at cut 
ends (Killilea, 1983a) [13], by spraying the regrowth with 
glyphosate 1% in early winter (Singh et al., 1988) [2], or with 
2, 4-D amine 39.06 g a.e. l-1 in the rainy season (Killilea, 
1983b, Killilea and Nyagato, 1983) [14, 12]. Abell (1973) [1] 
reported effective control of Lantana by spraying Tordon 101 
(2, 4-D+picloram) 5 l ha-1 on freshly cut stumps and re-
spraying the subsequent regrowth with 2, 4-D 2 kg a.e. ha-1. 
On this background, an experiment was necessary to know the 
Performance of 2, 4-D Dimethylamine 50% SL towards Non-
crop area under New Alluvial Zone of West Bengal. 
 
Materials and Methods  
A field experiment was conducted for two years during kharif 
season of 2014 and 2015 at Directorate of Research building, 
Bidhan Chandra Krishi Viswavidyalaya, Kalyani, West 
Bengal are situated at 23.50 N latitude and 890 E longitude 
and the election of 9.75 m above the mean sea level to find 
out the bio-efficacy of 2, 4-D Dimethylamine 50% SL for 
controlling various weeds in non-crop area in the sub-humid 
and sub-tropical condition of West Bengal. Topography of the 
land was referred as medium land situation and the soil of the 
experiment field was sandy loam with moderate pH level 
(6.9). The experiment was executed in a randomized block 
design by keeping eight treatments and also replicated thrice. 
Treatments were as follows: T1 - 2,4-D amine 50% 
SL(Nufarm) @ 0.75 kg a.i. ha-1, T2 - 2,4-D amine 50% 
SL(Nufarm) @ 1.25 kg a.i. ha-1, T3 - 2,4-D amine 50% 
SL(Nufarm) @ 1.50 kg a.i. ha-1, T4 - 2,4-D amine 50% 
SL(Nufarm) @ 2.00 kg a.i. ha-1, T5 - 2,4-D amine 58% 
SL(Commercial) @ 1.25 kg a.i. ha-1, T6 - Glyphosate 41% SL 
@ 1.230 kg a.i. ha-1, T7 - Hand Weeding at 20 DAA & 40 
DAA and T8 – Unweeded control treatments. Each plot for 
this experiment was divided in 4m × 3m area and Herbicidal 
treatments were applied as post emergence on 7th May, 2014 
and 11th May, 2015 for first and second year respectively as 
their recommended doses as per treatments. Spraying was 
done with the help of knapsack sprayer fitted with a flat fan 
nozzle with the spray volume of water 500 l ha-1. 
Observations on weeds were recorded at 20, 40 and 60 DAA. 

An area of 0.25 m2 was selected randomly at two spots by 
throwing a quadrat of 0.5 × 0.5 m, weed species were counted 
from that area and density was expressed in number m-2. The 
collected weeds were first sun-dried and then kept in an 
electric oven at 700C till the weight became constant and 
weed biomass was expressed as g m-2. From weed dry weight, 
weed control efficiency was calculated by using the formula 
given by Patel et al., (1987). The treatments were allocated 
randomly to different plots with the help of random number 
table (Fisher, R. A. 1958) and the data were analysed by 
ANOVA, and ranked by using the critical differences (CD) at 
5% level. 
 
Results and discussion 
Weed flora 
The observations made on the weed flora at different stages 
on both years indicated that different types of grassy and non-
grassy weeds were found in the experimental plots. Among 
grassy weeds, predominant Cynodon dactylon, Elusine indica, 
Imperata cylindrica and among non-grassy weeds, viz. 
Ageratum conyzoides, Lantana camera, Parthenium 
hysterophorous were under broadleaf weeds and few sedges, 
viz. Cyperus iria, Cyperus rotundus were the dominant weed 
species. 
 
Effect of different weed control measures  
Weed Density  
It was observed that the population of broad leaf weed, grassy 
weed and sedge varied significantly during both the years due 
to various weed control treatments (Table 1). The population 
of broad leaf weed (13.86, 7.01 and 5.59 no. m-2 respectively), 
sedge weed (8.06, 2.66 and 4.03 no. m-2 respectively) and 
grassy weed (39.38, 20.32 and 12.35 no. m-2 respectively) was 
recorded lowest under hand weeding twice at 20, 40 and 60 
DAA (Days after Application). Among the herbicidal 
treatments, 2, 4-D amine 50% SL (Nufarm) @ 2.0 kg a.i. ha-1 
recorded least weed population at 20, 40 and 60 DAA and 
followed by 2, 4-D amine 50% SL (Nufarm) @ 1.50 kg a.i. 
ha-1. The data on weed count has revealed that 2, 4-D amine 
50% SL (Nufarm) @ 2.0 kg a.i. ha-1 (T4) has resulted in 
effective control of total weed population and has recorded 
least weed count (72.65, 39.59 and 34.43 no. m-2 respectively) 
at 20, 40 and 60 DAA and remained at par among themselves 
and superior to the other treatments except hand weeding 
twice (T7). 2,4-D amine 50% SL (Nufarm)@ 2.0 kg a.i. ha-1 
(T4) was at par with 2,4-D amine 50% SL (Nufarm) @ 1.5 kg 
a.i. ha-1 (T3) in controlling the total weed population. These 
results were in harmony with the finding of Biswas et al., 
(2017) for controlling different type of weeds in potato crop. 
The unweeded control treatment (T8) recorded the highest 
weed count at all the observations with the pre-dominance of 
grasses (185.67, 206.54 and 255.05 no. m-2 respectively) 
followed by broadleaf weeds (103.03, 100.72 and 114.00 no. 
m-2 respectively) and after than sedges (63.09, 61.02 and 
71.85 no. m-2 respectively). The population of different type 
of weeds followed the same tradition in all the treatments. 
Such type of observations was found because of the poor 
control of grassy weeds by 2, 4-D opined by Chauhan et al., 
(2015) [21]. 
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Table 1: Effect of treatments on density of various weeds (No. m-2) in Non-crop area (pooled data of two years) 

 

Tr. 
No. 

Treatments 

Dose 
(kg 
a.i. 

ha-1) 

Broad leaf weeds 
(No. m-2)

Sedge weeds 
(No. m-2)

Grassy weeds 
(No. m-2) 

Total weed population 
(No. m-2)

20 DAA* 40 DAA 60 DAA 20 DAA 40 DAA 60 DAA 20 DAA 40 DAA 60 DAA 20 DAA 40 DAA 60 DAA

T1 2,4-D amine 50% SL (Nufarm) 0.75 68.69 29.90 28.37 28.93 13.63 11.43 83.39 43.35 41.22 181.01 86.88 81.02 
T2 2,4-D amine 50% SL (Nufarm) 1.25 38.10 16.53 15.07 16.45 8.93 6.99 55.42 37.01 34.45 109.97 62.48 56.50 
T3 2,4- D amine 50% SL (Nufarm) 1.50 25.54 12.04 10.67 11.74 7.75 5.44 47.27 33.88 31.80 84.55 53.67 47.91 
T4 2,4-D amine 50% SL (Nufarm) 2.00 20.34 8.43 7.40 10.22 4.25 4.38 42.09 26.91 22.65 72.65 39.59 34.43 
T5 2,4 D amine 58% SL (Commercial) 1.25 45.40 22.76 22.26 19.53 11.19 9.08 70.27 40.32 39.41 135.21 74.26 70.75 
T6 Glyphosate 41% SL 1.23 59.36 22.71 20.49 30.60 12.58 10.10 70.08 41.57 39.81 160.04 76.87 70.40 
T7 Hand weeding twice - 13.86 7.01 5.59 8.06 2.66 4.03 39.38 20.32 12.35 61.30 29.99 21.97 
T8 Unweeded control  103.03 100.72 114.00 63.09 61.02 71.85 185.67 206.54 255.05 351.78 368.28 440.90

S.Em. (±) CD (P=0.05) 
7.18 2.60 2.61 4.03 2.38 2.03 8.27 3.92 7.99 11.33 3.28 11.46 
21.77 7.89 7.91 12.21 7.22 6.17 25.10 11.90 24.23 34.36 9.95 34.77 

*DAA= Days after Application 
 

Weed Dry Matter Accumulation (DMA) and Weed 
Control Efficiency (WCE) 
The dry matter accumulation of weeds was recorded at 20, 40 
and 60 DAA. Significant differences in DMA were observed 
among the treatments at all the stages. At 20, 40 and 60 DAA, 
the lowest DMA of 25.25, 11.99 and 8.03 g m-2 was recorded 
in hand weeding twice (T7) followed by 2,4-D amine 50% SL 
(Nufarm) @ 2.0 kg a.i. ha-1 (T4) (29.48, 16.33 and 14.77 g m-2 
respectively) and 2,4-D amine 50% SL (Nufarm) @ 1.50 kg 
a.i. ha-1 (T3) (34.55, 21.44 and 18.55 g m-2) respectively. 
Consequent to the lower density of weeds observed in hand 
weeding twice (T7) followed by 2, 4-D amine 50% SL 
(Nufarm) @ 2.0 kg a.i. ha-1 (T4) and 2, 4-D amine 50% SL 
(Nufarm) @ 1.50 kg a.i. ha-1(T3), The weed dry weight was 
recorded least in the aforesaid treatments. The weed dry 
weight in the aforesaid treatments remained at par among 
themselves and remain significantly superior to the other 
treatments at all the stages especially that the standard 

treatments viz., 2,4 D amine 58% SL (Commercial)@ 1.25 kg 
a.i. ha-1 (T5) and Glyphosate 41% SL@ 1.230 kg a.i. ha-1 (T6). 
Among the treatments, maximum DMA of weeds was 
recorded under the unweeded control treatment (134.40, 
143.94 and 165.41 g m-2 respectively) at all the observations. 
The WCE derived from the weed DMA revealed that, hand 
weeding twice (T7) resulted with the highest WCE of 81.21, 
91.67 and 95.15 % during 20, 40 and 60 DAA respectively. 
This was followed by 2, 4-D amine 50% SL (Nufarm) @ 2.0 
kg a.i. ha-1 (T4) (78.07, 88.65 and 91.07 % at 20, 40 and 60 
DAA respectively) and 2, 4-D amine 50% SL (Nufarm) @ 1.5 
kg a.i. ha-1 (T3) (74.29, 85.10 and 88.79 % at 20, 40 and 60 
DAA respectively). The WCE of the aforesaid treatments 
remained comparable with each other and better than other 
treatments. The lowest WCE was recorded in unweeded 
control plot (T8). This was in close conformity with the 
findings of effectiveness of 2, 4-D against various weeds in 
kharif rice (Datta et al., 2017) [8]. 

 
Table 2: Effect of treatments on total weed dry matter accumulation and weed control efficiency in Non-crop area (pooled data of two years) 

 

Tr. No. Treatments Dose (kg a.i. ha-1)
Total weed dry matter 
accumulation (g m-2)

Weed control efficiency (%) 

20 DAA 40 DAA 60 DAA 20 DAA 40 DAA 60 DAA 
T1 2,4-D amine 50% SL (Nufarm) 0.75 50.10 37.38 34.38 62.72 74.03 79.22 
T2 2,4-D amine 50% SL (Nufarm) 1.25 37.47 30.48 29.31 72.12 78.82 82.28 
T3 2,4- D amine 50% SL (Nufarm) 1.50 34.55 21.44 18.55 74.29 85.10 88.79 
T4 2,4-D amine 50% SL (Nufarm) 2.00 29.48 16.33 14.77 78.07 88.65 91.07 
T5 2,4 D amine 58% SL (Commercial) 1.25 41.38 33.86 32.15 69.21 76.48 80.56 
T6 Glyphosate 41% SL 1.23 47.35 33.12 29.52 64.77 76.99 82.15 
T7 Hand weeding twice - 25.25 11.99 8.03 81.21 91.67 95.15 
T8 Unweeded control  134.40 143.94 165.41 - - - 

 
S.Em. (±) 

CD (P=0.05) 
 2.08 1.28 3.02 - - - 
 6.32 3.89 9.15 - - - 

*DAA= Days after Application 
 

Conclusion  
From the above study, it is inferred that 2,4-D amine 50% SL 
(Nufarm)@ 2.0 kg a.i. ha-1 (T4) has resulted in effective weed 
control, recording the least weed density and weed dry matter 
accumulation and there by higher weed control efficiency 
after manual weeding twice treatment plot (T7). Under present 
scenario of scarcity of manpower for hand weeding, therefore 
it should be advised that 2,4-D amine 50% SL(Nufarm)@ 2.0 
kg a.i. ha-1 is a good choice for better controlling of various 
weeds in non-crop areas under new alluvial zone of west 
Bengal.  
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