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ABSTRACT 
 

Weeds compete with crops for nutrients and nutrient removal by weeds is a serious problem in a widely 

spaced crop like maize. Traditional weed management methods offer a wide scope for reducing the 

nutrient removal by weeds by effective management methods. The field experiment was conducted to 

study the influence of traditional weed management methods on nutrient removal by weeds in maize at 

Tamil Nadu Agricultural University, Coimbatore during Kharif 2017. Common salt (30%), vinegar 

(20%), and a traditional formulation containing cow urine, lemon fruit, dried fruits of Indian walnut 

(Terminalia chebula) in two concentrations @7.5 and 10 l ha
-1

 were used as a post-emergence spray 

with or without hand weeding on 45 DAS. Hand weeding at 20 and 45 DAS and weedy checks were 

also maintained for comparison. At 30 DAS, lower nitrogen, phosphorus, and potassium removal by 

weeds (0.68, 0.08, and 0.45 kg ha
-1

) were observed in hand weeding twice on 20 and 45 DAS. Hand 

weeding twice on 20 and 45 DAS registered significantly lower nitrogen (0.2 and 1.40 kg ha
-1

), 

phosphorus (0.02 and 0.19 kg ha
-1

) and potassium (0.21 and 1.48 kg ha
-1

)   removal which was merely 

comparable with postemergence application of vinegar 20% + hand weeding on 45 DAS (0.71 and 1.83 

kg ha
-1

; 0.07 and 0.25 kg ha
-1

; 0.73 and 1.94 kg ha
-1

) at 60 DAS and harvest. All the traditional weed 

management methods resulted in lower nutrient removal by weeds compared to the weedy check. 

 

* Corresponding author 
 

 

KEYWORDS 

Maize 

Nutrient removal 

Traditional weed management 

methods 

Vinegar 

Weeds 

E-mail: arunjithp0077@gmail.com 

Peer review under responsibility of Journal of Experimental Biology and  

Agricultural Sciences. 

All the articles published by Journal of Experimental 

Biology and Agricultural Sciences are licensed under a 

Creative Commons Attribution-NonCommercial 4.0 

International License Based on a work at www.jebas.org. 

 

 

Production and Hosting by Horizon Publisher India [HPI] 

(http://www.horizonpublisherindia.in/). 

All rights reserved. 

http://www.jebas.org/
http://www.jebas.org/
http://www.jebas.org/
http://www.jebas.org/
https://creativecommons.org/licenses/by-nc/4.0/
https://crossmark.crossref.org/dialog/?doi=10.18006/2021.9(Spl-3-NRMCSSA_2021).S353.S357&domain=pdf&date_stamp=2021-10-20


 

 
Journal of Experimental Biology and Agricultural Sciences  
http://www.jebas.org 

 
 
 

Nutrient Removal Pattern of Weeds due to Traditional Weed Management Practices in Maize                         354 

  
 

 

 

 

 

 

 

1 Introduction  

In maize, around 30-40% of the applied nutrients during the crop 

growth period are usually removed by weeds which are a loss to 

the crop (Mundra et al., 2002). Severe weed competition and 

heavy drain of plant nutrients are observed when weeds and 

maize seeds emerge together and grow along with maize till the 

end of the early growth period (Lakshmi & Luther, 2017). The 

maize crop is sensitive to weeds which occur at 25 to 30 days of 

crop and severe competition for valuable resources like soil, 

water, nutrients and solar radiation are observed, thus lowering 

the productivity of maize. Nutrients are inputs and their drain 

through weeds can be checked by weed management approach 

(Nazreen et al., 2017). Competition for nutrients between maize 

and weeds are influenced by type and amount of nutrient 

available, amount of precipitation and nature of weed species 

(Sivagamy et al., 2017). Herbicidal weed management fetches an 

important role in intensive cropping. But the indiscriminate use 

of herbicides and their associated environmental and ecological 

problems call for the alternative to chemical weed management. 

Among the nonchemical weed management methods, traditional 

weed management practices fetch an important role where the 

knowledge shared by ancestors, methods evolved by the 

resource-poor tribal farmers, and natural products are executed. 

It is in this background, a study was conducted to assess the 

nutrient removal pattern of weeds as influenced by traditional 

weed management practices in maize. 

2 Materials and Methods 

The experiment was conducted at the Eastern block of the farm 

(Field No 75) of Tamil Nadu Agricultural University, Coimbatore 

(11
0
 N latitude, 77

0
 E longitude, and altitude of 426.7 m above 

MSL) during Kharif, 2017 with maize as the test crop. The 

experiment was laid out in randomized block design with ten 

treatments replicated thrice. The soil was sandy loam in texture, 

moderately alkaline, high in organic carbon, low in available 

nitrogen, medium in available phosphorus, and high in available 

potassium. The recommended dose of fertilizers @ 250:75:75 kg 

NPK ha
-1

 were applied to the crop. The full dose of phosphorus 

and potassium and 25 percent of nitrogen were applied as basal 

and the remaining N was top-dressed at 25 (50%) and 45 DAS 

(25%). 

Traditional weed management practices include spraying of 

various inputs as early post emergence (EPOE) at 2-6 leaf stage of 

weeds (15
th
 day of sowing) or as post emergence (POE) at the 20

th
 

day of sowing. Treatments include EPOE 30% common salt, POE 

vinegar 20%,   EPOE traditional formulation containing cow urine, 

lemon fruit, and Indian walnut (Terminalia chebula) at two 

concentrations viz., 10 l ha
-1

 and 7.5 l ha
-1

 with or without hand 

weeding at 45 days after sowing (DAS).  Hand weeding twice at 

20 and 45 DAS and weedy checks were also maintained for 

comparison. One month old cow urine (10 litre), finely grounded 

powder of dried fruits of T. chebula (3 kg), and lemon fruit (10 

number) were used for preparing traditional formulation. Powder 

of dried fruits of T. chebula was thoroughly mixed with cow urine 

to which juice extracted from lemon fruits were added. This was 

kept for 15 days under shade after covering with a gunny bag. 

Regular stirring was also done. The formulation was sieved using a 

muslin cloth before the spraying. Spraying was done using a 

knapsack sprayer fitted with a deflector type nozzle and hood to 

avoid direct contact of the spray fluid to crop plants (protected 

spray). 

The weed samples collected at 30, 60 DAS, and at the harvest 

stage were air-dried and then oven-dried in a hot air oven at 80
 
+ 2

o
 

C to obtain a constant weight. These were ground to a fine 

powdered form in a Willey mill and standard procedures were used 

for analyzing the nitrogen (Humphries, 1956), phosphorus 

(Jackson, 1973), and potassium (Jackson, 1973) content. Nutrient 

removal by weeds were calculated by multiplying the dry matter 

production (kg ha
-1

) with respective nutrient content (%) and 

expressed in kg ha
-1

.   

The observed data were statistically analyzed based on the 

procedure given by Gomez & Gomez (1984) to find out the 

treatment differences.  

3 Results  

3.1 Nutrient removal by weeds 

Among the different weed management methods adopted, the 

nutrient (nitrogen, phosphorus, and potassium) removal was 

significantly varied during all growth stages of the crop. 

3.1.1 Nitrogen removal 

All the weed management treatments showed a noticeable 

influence on nitrogen removal by weeds (Table 1). At 30 DAS, 

lower N removal by weeds (0.68 kg ha
-1

) was observed in hand 

weeding twice on 20 and 45 DAS. It was followed by POE vinegar 

20% + hand weeding on 45 DAS (3.09 kg ha
-1

) and POE vinegar 

20% (3.65 kg ha
-1

) which were at par with each other. Hand 

weeding twice on 20 and 45 DAS registered significantly lower 

nitrogen removal (0.2 and 1.40 kg ha
-1

) which was merely 

comparable with POE vinegar 20% + hand weeding on 45 DAS 

(0.71 and 1.83 kg ha
-1

) at 60 DAS and harvest. This was followed 

by EPOE traditional formulation @ 10 l ha
-1

 (Cow urine + Lemon 

fruit + T. chebula) + hand weeding on 45 DAS (3.48 and 4.69 kg 

ha
-1

). Higher nitrogen removal of 24.49, 74.92, and 79.53 kg ha
-1

 

was observed with a weedy check at 30, 60 DAS and harvest.  
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3.1.2 Phosphorus removal 

Phosphorus removal by weeds was significantly influenced by 

traditional weed management methods and is presented in Table 2. 

Among the traditional weed management methods hand weeding 

twice on 20 and 45 DAS noted lower phosphorus removal (0.08 kg 

ha
-1

) by weeds at 30 DAS and was followed by POE vinegar 20% 

+ hand weeding on 45 DAS (0.36 kg ha
-1

) and POE vinegar 20% 

(0.43 kg ha
-1

) which were at on par with each other. At 60 DAS 

and harvest, phosphorus removal by weeds was considerably lower 

in hand weeding twice on 20 and 45 DAS (0.02 and 0.19 kg ha
-1

) 

and POE vinegar 20% + hand weeding on 45 DAS (0.07 and 0.25 

kg ha
-1

) which were at par with each other and followed by EPOE 

traditional formulation @ 10 l ha
-1

 (Cow urine + Lemon fruit + T. 

chebula) + hand weeding on 45 DAS (0.34 and 0.63 kg ha
-1

). 

Phosphorus removal by weeds was significantly higher (2.88, 7.24, 

and 10.70 kg ha
-1

) in weedy check at all the stages of observation.  

3.1.3 Potassium removal 

All the weed management treatments showed an influence on 

potassium removal by weeds (Table 3). Hand weeding twice on 20 

and 45 DAS recorded substantially lower potassium removal (0.45 

kg ha
-1

) by weeds at 30 DAS. It was followed by POE vinegar 20% 

+ hand weeding on 45 DAS (2.04 kg ha
-1

) and POE vinegar 20% 

(2.41 kg ha
-1

) which were comparable. Among the traditional weed 

management methods, potassium removal was significantly lower 

in hand weeding twice on 20 and 45 DAS (0.21 and 1.48 kg ha
-1

) 

and POE vinegar 20% + hand weeding on 45 DAS (0.73 and 1.94 

kg ha
-1

) at 60 DAS and harvest which were on par with each other.  

This was followed by EPOE traditional formulation @ 10 l ha
-1

 

(Cow urine + Lemon fruit + Terminalia chebula) + hand weeding 

on 45 DAS (3.59 and 4.97 kg ha
-1

). Conspicuously higher removal 

of potassium of 16.18, 77.43, and 84.30 kg ha
-1

by weeds were 

recorded in weedy check at 30, 60 DAS and harvest. 

Table 1 Effect of traditional weed management practices on nitrogen removal (kg ha-1) by weeds at 30, 60 DAS and harvest in maize 

Treatment 30 DAS 60 DAS Harvest 

EPOE 30% common salt 16.83 63.84 67.93 

EPOE 30% common salt + HW on 45 DAS 17.26 9.56 11.21 

POE vinegar 20% 3.65 6.48 8.11 

POE vinegar 20% + HW on 45 DAS 3.09 0.71 1.83 

EPOE traditional formulation @ 10 l ha-1  (Cow urine + Lemon + T. chebula) 10.42 63.46 67.32 

EPOE traditional formulation @ 10 l ha-1 (Cow urine + Lemon + T. chebula) + HW on 45 DAS 11.10 3.48 4.69 

EPOE traditional formulation @ 7.5 l ha-1  (Cow urine + Lemon + T. chebula) 16.25 63.99 68.27 

EPOE traditional formulation @ 7.5 l ha-1  (Cow urine + Lemon + T. chebula) + HW on 45 DAS 15.36 9.37 10.83 

HW twice on 20 and 45 DAS 0.68 0.20 1.40 

Weedy check 24.49 74.92 79.53 

SEd 

CD (P=0.05) 

1.02 

2.15 

1.30 

2.72 

1.13 

2.36 

EPOE: Early post emergence application; POE: Post emergence application; DAS: Days after sowing; HW: Hand weeding 

 

 

Table 2 Effect of traditional weed management practices on phosphorus removal (kg ha-1) by weeds at 30, 60 DAS and harvest in maize 

Treatment 30 DAS 60 DAS Harvest 

EPOE 30% common salt 1.98 6.17 9.14 

EPOE 30% common salt + HW on 45 DAS 2.03 0.92 1.51 

POE vinegar 20% 0.43 0.63 1.09 

POE vinegar 20% + HW on 45 DAS 0.36 0.07 0.25 

EPOE traditional formulation @ 10 l ha-1 (Cow urine + Lemon + T. chebula) 1.23 6.13 9.06 

EPOE traditional formulation @ 10 l ha-1 (Cow urine + Lemon + T. chebula) + HW on 45 DAS 1.31 0.34 0.63 

EPOE traditional formulation @ 7.5 l ha-1 (Cow urine + Lemon + T. chebula) 1.91 6.18 9.19 

EPOE traditional formulation @ 7.5 l ha-1 (Cow urine + Lemon + T. chebula) + HW on 45 DAS 1.81 0.91 1.46 

HW twice on 20 and 45 DAS 0.08 0.02 0.19 

Weedy check 2.88 7.24 10.70 

SEd 
CD (P=0.05) 

0.13 
0.28 

0.11 
0.24 

0.15 
0.32 

EPOE: Early post emergence application; POE: Post emergence application; DAS: Days after sowing; HW: Hand weeding 
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4 Discussion and conclusions 

Competition between crops and weeds leads to distorted growth 

and development of both crop and weed species. Weeds being a 

serious negative factor in crop production are responsible for 

marked losses of crop yield. Weeds mainly compete for nutrients 

and are an important side of crop weed interference. The weed 

flora composition and method of weed control decide the extent of 

nutrient loss. Nutrient depletion from the soil is a function of dry 

weight and nutrient content in the weeds. Weeds usually grow 

faster than crops and thus absorb the available nutrients earlier 

causing want of nutrients for the crop plant. The initially slow 

growth of maize permitted the weeds to compete for nutrients 

(Ahmed, 2012). 

The nutrient removal by weeds was minimum where weed control 

was promising (Table 1, 2, 3). In general, all the weed 

management treatments recorded lower removal of nutrients (N, P, 

and K) by weeds compared to weedy check, due to the control of 

weeds at appropriate stages which lead to lesser weed density and 

dry weight at critical growth stages of crop. Variation in the 

nutrient removal was observed due to intensity and dry matter 

build-up of weeds. Hand weeding twice on 20 and 45 DAS and 

POE vinegar 20% + hand weeding on 45 DAS prevented further 

accumulation of weed dry weight by reducing weed density which 

lead to decreased exhaustion of soil nutrients. This was in line with 

the findings of Swetha (2015) and Nazreen et al. (2017). This was 

followed by EPOE traditional formulation @ 10 l ha
-1

 (Cow urine 

+ Lemon fruit + T. chebula) + hand weeding on 45 DAS. The 

allelochemicals present in T. chebula had a significant influence on 

weed seed germination in the early stage and manual removal of 

weeds at later period which lead to reduced dry weight and hence, 

reduced nutrient removal by weeds. Inhibition of weed seed 

germination by allelochemicals in T. chebula was also reported by 

Manikandan & Rejula (2008). Groundless to say higher nutrient 

removal was observed in weedy check which could be attributed to 

lower control of weeds in this treatment (Figure 1). Similar 

findings were also reported by Sinha et al. (2005) and Sonawane et 

al. (2014).  

Traditional weed management practices significantly influenced 

nutrient removal patterns by weeds. At 60 DAS and harvest, lower 

nutrient removal by weeds was observed in hand weeding twice at 

20 ad 45 DAS which was comparable to POE vinegar 20% + hand 

weeding on 45 DAS and these indicate the suitability of traditional 

weed management practices for managing nutrient removal by 

weeds in maize. Nutrients, an important resource for crop 

production which otherwise extracted by the weeds in an 

unweeded condition can be made available to crop growth using 

traditional weed management practices.   
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