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Abstract 
The field experiment was conducted at Agricultural farm of the Mahatma Gandhi Chitrakoot Gramodaya 
Vishwavidyalaya, Chitrakoot, Satna (M.P.) during kharif season of 2022-23 and 2023-24 to access the 
nutrient content in grain and stover of maize for enhancing nutritional value. Results revealed that weed 
free treatment was recorded significantly higher nitrogen, phosphorus and potassium content in grain and 
stover of maize crop which had showed statistically at par with Mesotrione 2.5% W/V + Atrazine 25% 
W/V @ 275 g/liter SC at 15 DAS and Halosulfuron (90 g/ha) + Atrazine (750g/ha) at 15 DAS on pooled 
data basis. Among the weed management treatment, nitrogen content in stover (0.66%) and phosphorus 
content in grain (0.47%) and stover (0.24%) were estimated significantly superior and same in treatment 
Mesotrione 2.5% W/V + Atrazine 25% W/V @ 275 g/liter SC at 15 DAS and Halosulfuron (90 g/ha) + 
Atrazine (750g/ha) at 15 DAS on pooled basis. However, nitrogen content in grain (1.57 and 1.56%) and 
potassium content in grain (0.57 and 0.56%) and stover (1.56 and 1.57%) were calculated significantly 
higher under Mesotrione 2.5% W/V + Atrazine 25% W/V @ 275 g/liter SC at 15 DAS followed by 
Halosulfuron (90 g/ha) + Atrazine (750g/ha) at 15 DAS, respectively on the pooled data basis. 
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Introduction  

Maize (Zea mays L.) is a prime cereal of India and world. Its productivity and nutritional quality 
are strongly influenced by weed interference, particularly during the early growth stages when 
competition for soil nutrients is most intense. Weeds compete directly with maize for nitrogen, 
phosphorus and potassium, often removing a greater proportion of available nutrients than the 
crop itself under unmanaged conditions. Efficient weed management practices such as hand 
weeding, herbicide application, and integrated weed control significantly reduce weed biomass 
and nutrient depletion, thereby enhancing nutrient availability and uptake by maize. Improved 
weed control has been consistently associated 
With higher accumulation of N, P and K in maize grain and straw compared to weedy check 
treatments (Chaudhary et al., 2024) [2]. These practices also contribute to better partitioning of 
nutrients toward economic yield and improved soil plant nutrient balance. Studies have 
demonstrated that nutrient uptake by weeds during the critical period of crop weed competition 
may exceed that of maize, resulting in reduced nutrient content in grain and stover and 
ultimately lowering yield and nutrient use efficiency (Rani et al., 2022; Samrat et al., 2021) [7, 9]. 
Under the agro - ecological conditions of Central India, characterized by variable rainfall, 
distinct weed flora and diverse soil types, nutrient losses due to weed competition are 
particularly pronounced. However, region-specific information on the influence of weed 
management practices on maize nutrient content remains limited. Understanding nutrient 
dynamics under different weed management regimes will contribute to the development of 
sustainable, location-specific maize production systems. Hence, a study was under taken to 
assess the effect of weed management practices on nitrogen, phosphorus and potassium content 
in grain and stover of maize. 

 

Materials and Methods 

The field study was carried out during the kharif season of 2022-23 and 2023-24 at the 

Agriculture farm of Mahatma Gandhi Chitrakoot Gramodaya Vishwavidyalaya, Chitrakoot, Satna 
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(M.P.). The farm is located beneath the Kymore Plateau in 
Northern Madhya Pradesh. It is positioned at 25°10′ N latitude, 
80°32′ E longitude, and has an altitude ranging from 190 to 210 
m above mean sea level. The soil of the experimental field was 
sandy loam in texture having soil pH 7.25 and 7.37 organic 
carbon 0.430% and 0.390% available nitrogen 192.4 and 165.7 
kg/ha available phosphorous 17.5 and 15.5 kg/ha available 
potassium 185.8 and 182.40 kg/ha in two respective year. The 
crop experienced rainfall of 454 mm and 597.2 mm during the 
crop period in two consecutive years. Treatment consisted 
thirteen weed management practices viz. T1: weedy check, T2: 
Weed free, T3: Atrazine 50% WP @ 1kg a.i/ha. PE, T4: 
Flumioxazin 50 SC @ 250ml/ha PE, T5: Diclosulam 84% WDG 
@ 30g/ha PE, T6: Tembotrione 34.34% @ 120g a.i/ha at 21 
DAS, T7: Topramezone 33.6% @ 25 g/ha at 21 DAS, T8: 
Halosulfuron 75% WG @ 90 g/ha at 21 DAS, T9: Tembotrione 
@ 120g a.i/ha + Atrazine (750g/ha) at 15 DAS, T10: 
Topramezone @ 25 g/ha + Atrazine (750g/ha) at 15 DAS, T11: 
Halosulfuron (90 g/ha) + Atrazine (750g/ha) at 15 DAS, T12: 
Mesotrione 2.5% W/V + Atrazine 25% W/V @ 275 g/liter SC at 
15 DAS, T13: farmer practices (HW at 20 – 25 DAS).Thus, 
thirteen treatments were tried in a three replicated randomized 
block design (RBD). The maize (cv. LG- 36503) was sown 23 
July 2022 and 18 July 2023 at a row spacing of 60 cm in furrows 
apart with seed rate 20 kg/ha. Twenty day after sowing the plant 
spacing of maize was maintained at 20 cm apart with thinning 
operation. The maize crop was fertilized @ 120: 60: 40 kg N: 
P2O5: K2O/ha. One third quantity of N + full quantity of P2O5 
and K2O was basally applied at sowing and remaining two third 
nitrogen had applied two equal split doses as top dressing at 20 
and 50 DAS. The maize crop was harvested on 17 November 
2022 and 20 October 2023 during two consecutive year. 
The nitrogen, phosphorus and potassium content in grain and 
stover of maize at harvest was estimated by adopting modified 
micro Kjeldhal’s method for nitrogen, Chlorimetric method for 
phosphorus as Olsen et al., (1954) [5] and Flame photometery 
method for potassium as described by Jackson (1973) [4]. 
Analysis of variance technique appropriate to randomized block 
design and valid conclusions were drawn as suggested by Panse 
and Sukhatme (1957) [6]. The treatment differences were tested 
for significance by 'F' test, the data in which the treatment 
effects were significant, the appropriate standard error of mean 
and the critical difference (C.D.) were worked out at 5% level of 
significance. 
 
Results and Discussion  
N content (%) in seed and stover of maize crop 

Nitrogen content in grain of maize was significantly improved 
with the use of all weed control treatment except Diclosulam 
84% WDG @ 30g/ha PE and weed free over weedy check plot 
on the basis of pooled data. It was recorded (Table 1) 
significantly higher under weed free viz. 1.60% (2022-23) and 
1.58% (2023-24) and 1.59% (pooled) followed by Mesotrione 
2.5% W/V + Atrazine 25% W/V @ 275 g/liter SC at 15 DAS 
viz. 1.59% (2022-23) and 1.57% (pooled) and Halosulfuron (90 
g/ha) + Atrazine (750g/ha) at 15 DAS i.e. 1.57% (2023-24) and 
1.56% (pooled). The nitrogen content in stover of maize was 
significantly enhanced with application of Topramezone 33.6% 
@ 25 g/ha at 21 DAS, Halosulfuron 75% WG @ 90 g/ha at 21 
DAS, Tembotrione@ 120g a.i/ha + Atrazine (750g/ha) at 15 
DAS, Topramezone@ 25 g/ha + Atrazine (750g/ha) at 15 DAS, 
Halosulfuron (90 g/ha) + Atrazine (750g/ha) at 15 DAS and 
Mesotrione 2.5% W/V + Atrazine 25% W/V @ 275 g/liter SC at 
15 DAS and weed free as compared with to weedy check on the 
basis of pooled data. It was found significantly maximum under 

weed free i.e. 0.62% (2022-23), 0.71% (2023-24) and 0.67% 
(pooled) followed by Halosulfuron (90 g/ha) + Atrazine 
(750g/ha) at 15 DAS i.e. 0.62% (2023-24), 0.70% (2023-24) and 
0.66% (pooled) and Mesotrione 2.5% W/V + Atrazine 25% W/V 
@ 275 g/liter SC at 15 DAS viz. 0.61% (2022-23), 0.70% (2023-
24) and 0.66% (pooled). The improvement of nitrogen content in 
grain and stover of maize under weed control treatment might be 
owing to more availability of nitrogen in soil to the maize plant 
which was associated to lower weed density in concerning 
treatment. These results are in agreement with the finding of 
Chen et al. (2010) [3]. 
 
P content (%) in seed and stover of maize crop 
Weed management treatment viz. Mesotrione 2.5% W/V + 
Atrazine 25% W/V @ 275 g/liter SC at 15 DAS, Halosulfuron 
(90 g/ha) + Atrazine (750g/ha) at 15 DAS, Topramezone@ 25 
g/ha + Atrazine (750g/ha) at 15 DAS, Tembotrione@ 120g 
a.i/ha + Atrazine (750g/ha) at 15 DAS, Halosulfuron 75% WG 
@ 90 g/ha at 21 DAS, Topramezone 33.6% @ 25 g/ha at 21 
DAS and Tembotrione 34.34% @ 120g a.i/ha at 21 DAS as well 
as weed free obtained significantly enhancement in P-content in 
seed of maize over weedy check and rest of the weed 
management treatment on pooled basis. The phosphorus content 
in grain of maize was found significantly greater under weed 
free viz. 0.48% (2022-23) and 0.47% (2023-24) and 0.48% 
(pooled) followed by Halosulfuron (90 g/ha) + Atrazine (750 
g/ha) at 15 DAS and Mesotrione 2.5% W/V + Atrazine 25% 
W/V @ 275 g/liter SC at 15 DAS viz. 0.47% (2022-23 and 
2023-24) and 1.57% (pooled). However, weed management 
treatment viz. Halosulfuron 75% WG @ 90 g/ha at 21 DAS, 
Tembotrione@ 120g a.i/ha + Atrazine (750g/ha) at 15 DAS, 
Topramezone @ 25 g/ha + Atrazine (750g/ha) at 15 DAS, 
Halosulfuron (90 g/ha) + Atrazine (750g/ha) at 15 DAS, 
Mesotrione 2.5% W/V + Atrazine 25% W/V @ 275 g/liter SC at 
15 DAS and weed free registered significantly more and same P- 
content in maize stover over weedy check and rest of the other 
weed control treatment. This might be due to better availability 
of phosphorus because of lower weed density which resulted 
greater growth and stover yield of maize. These results are in 
agreement with the finding of Asangi, et al. (2018) [1].  
 
K content (%) of seed and stover of maize crop 
Potassium content in grain of maize was significantly improved 
due to all weed management treatment and weed free over 
weedy check and farmer practices on pooled basis. Among the 
weed management treatment, potassium content in grain of 
maize was recorded significantly higher under Mesotrione 2.5% 
W/V + Atrazine 25% W/V @ 275 g/liter SC at 15 DAS (0.57%) 
followed by equal in Halosulfuron (90 g/ha) + Atrazine (750 
g/ha) at 15 DAS, Topramezone @ 25 g/ha + Atrazine (750 g/ha) 
at 15 DAS, Tembotrione @ 120g a.i/ha + Atrazine (750g/ha) at 
15 DAS and Halosulfuron 75% WG @ 90 g/ha at 21 DAS 
(0.56%) on pooled basis. Weed free was recorded significantly 
higher K-content (0.60%) which exhibited statistically at par 
with by Tembotrione @ 120g a.i/ha + Atrazine (750g/ha) at 15 
DAS (0.57%) on pooled basis. The K-content in stover had 
noted significantly maximum under weed free [1.60% (2022-
23), 1.58% (2023-24) and 1.59% (pooled)] which was followed 
by Mesotrione 2.5% W/V + Atrazine 25% W/V @ 275 g/liter 
SC at 15 DAS [1.59% (2022-23) and 1.57% (pooled)] and 
Halosulfuron (90 g/ha) + Atrazine (750g/ha) at 15 DAS [1.57% 
(2023-24)]. The higher K-content in grain and stover of maize 
might be due to less removal of potassium by weeds from soil 
because of effective weed control by of weed control practices 
of most of the treatment. These results are in agreement with the 
finding of Yadav et al. (2020) [11] and Rawal et al. (2022) [8].  
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Table 1: Effect of weed control treatments on nitrogen content in grain and stover of maize plant 
 

Treatment Symbol 
Nitrogen content in grain (%) Nitrogen content by stover (%) 

2022-23 2023-24 Pooled 2022-23 2023-24 Pooled 

T1: Weedy check 1.54 1.47 1.51 0.59 0.61 0.60 

T2: Weed free 1.60 1.58 1.59 0.62 0.71 0.67 

T3: Atrazine 50% WP @ 1kg a.i/ha. PE 1.52 1.53 1.53 0.56 0.67 0.61 

T4: Flumioxazin 50 SC @ 250ml/ha PE 1.55 1.51 1.53 0.60 0.62 0.61 

T5: Diclosulam 84% WDG @ 30g/ha PE 1.59 1.45 1.52 0.59 0.63 0.61 

T6: Tembotrione 34.34% @ 120g a.i/ha at 21 DAS 1.56 1.50 1.53 0.60 0.65 0.62 

T7: Topramezone 33.6% @ 25 g/ha at 21 DAS 1.55 1.53 1.54 0.57 0.69 0.63 

T8: Halosulfuron 75% WG @ 90 g/ha at 21 DAS 1.58 1.50 1.54 0.59 0.67 0.63 

T9: Tembotrione@ 120g a.i/ha + Atrazine (750g/ha) at 15 DAS 1.57 1.50 1.54 0.59 0.68 0.63 

T10: Topramezone@ 25 g/ha + Atrazine (750g/ha) at 15 DAS 1.56 1.55 1.55 0.62 0.68 0.65 

T11: Halosulfuron (90 g/ha) + Atrazine (750g/ha) at 15 DAS 1.55 1.57 1.56 0.62 0.70 0.66 

T12: Mesotrione 2.5% W/V + Atrazine 25% W/V @ 275 g/liter SC at 15 DAS 1.59 1.54 1.57 0.61 0.70 0.66 

T13: Farmer practices (HW at 20 – 25 DAS) 1.53 1.52 1.52 0.60 0.61 0.60 

SEm ± 0.017 0.022 0.014 0.013 0.016 0.010 

CD (P = 0.05) 0.049 0.065 0.040 0.038 0.047 0.029 

 
Table 2: Effect of weed control treatments on phosphorus content in grain and stover of maize plant 

 

Treatment Symbol 
Phosphorus content in grain (%) Phosphorus content in stover (%) 

2022-23 2023-24 Pooled 2022-23 2023-24 Pooled 

T1: Weedy check 0.46 0.43 0.45 0.23 0.24 0.23 

T2: Weed free 0.48 0.47 0.48 0.23 0.25 0.24 

T3: Atrazine 50% WP @ 1kg a.i/ha. PE 0.47 0.43 0.45 0.22 0.23 0.23 

T4: Flumioxazin 50 SC @ 250ml/ha PE 0.45 0.45 0.45 0.23 0.23 0.23 

T5: Diclosulam 84% WDG @ 30g/ha PE 0.47 0.43 0.45 0.23 0.23 0.23 

T6: Tembotrione 34.34% @ 120g a.i/ha at 21 DAS 0.46 0.46 0.46 0.23 0.24 0.23 

T7: Topramezone 33.6% @ 25 g/ha at 21 DAS 0.47 0.45 0.46 0.21 0.24 0.23 

T8: Halosulfuron 75% WG @ 90 g/ha at 21 DAS 0.48 0.44 0.46 0.23 0.24 0.24 

T9: Tembotrione@ 120g a.i/ha + Atrazine (750g/ha) at 15 DAS 0.46 0.46 0.46 0.23 0.25 0.24 

T10: Topramezone@ 25 g/ha + Atrazine (750g/ha) at 15 DAS 0.47 0.45 0.46 0.23 0.24 0.24 

T11: Halosulfuron (90 g/ha) + Atrazine (750g/ha) at 15 DAS 0.47 0.47 0.47 0.23 0.24 0.24 

T12: Mesotrione 2.5% W/V + Atrazine 25% W/V @ 275 g/liter SC at 15 DAS 0.47 0.47 0.47 0.23 0.24 0.24 

T13: Farmer practices (HW at 20 – 25 DAS) 0.47 0.42 0.45 0.23 0.24 0.23 

SEm ± 0.005 0.012 0.007 0.003 0.004 0.003 

CD (P = 0.05) 0.016 0.035 0.019 0.009 0.012 0.008 

 
Table 3: Effect of weed control treatments on potassium content in grain and stover of maize plant (%) 

 

Treatment Symbol 
Potassium content in grain (%) Potassium content in stover (%) 

2022-23 2023-24 Pooled 2022-23 2023-24 Pooled 

T1: Weedy check 0.55 0.49 0.52 1.54 1.47 1.51 

T2: Weed free 0.57 0.60 0.59 1.60 1.58 1.59 

T3: Atrazine 50% WP @ 1kg a.i/ha. PE 0.54 0.55 0.55 1.56 1.50 1.53 

T4: Flumioxazin 50 SC @ 250ml/ha PE 0.57 0.50 0.54 1.59 1.45 1.52 

T5: Diclosulam 84% WDG @ 30g/ha PE 0.61 0.47 0.54 1.52 1.53 1.53 

T6: Tembotrione 34.34% @ 120g a.i/ha at 21 DAS 0.57 0.52 0.55 1.55 1.51 1.53 

T7: Topramezone 33.6% @ 25 g/ha at 21 DAS 0.55 0.55 0.55 1.55 1.53 1.54 

T8: Halosulfuron 75% WG @ 90 g/ha at 21 DAS 0.59 0.52 0.56 1.57 1.50 1.54 

T9: Tembotrione@ 120g a.i/ha + Atrazine (750g/ha) at 15 DAS 0.55 0.57 0.56 1.58 1.50 1.54 

T10: Topramezone@ 25 g/ha + Atrazine (750g/ha) at 15 DAS 0.56 0.56 0.56 1.56 1.55 1.55 

T11: Halosulfuron (90 g/ha) + Atrazine (750g/ha) at 15 DAS 0.57 0.55 0.56 1.55 1.57 1.56 

T12: Mesotrione 2.5% W/V + Atrazine 25% W/V @ 275 g/liter SC at 15 DAS 0.62 0.51 0.57 1.59 1.54 1.57 

T13: Farmer practices (HW at 20 – 25 DAS) 0.49 0.55 0.52 1.53 1.52 1.52 

SEm ± 0.020 0.015 0.012 0.017 0.022 0.014 

CD (P = 0.05) 0.057 0.045 0.035 0.049 0.065 0.040 

 

Conclusion  

Thus can be concluded that application of Mesotrione 2.5% 

W/V + Atrazine 25% W/V @ 275 g/liter SC at 15 DAS as well 

as Halosulfuron (90 g/ha) + Atrazine (750g/ha) at 15 DAS 

applied in maize was found the equally best treatment for higher 

nutrient content in both seed and stover under the conditions of 

the Kymore Plateau region of Madhya Pradesh. 
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