Influence of Weed and Nutrient Management on Growth, Yield Attributes and Yield of Summer Pearlmillet Under South Gujarat Conditions, India



ABSTRACT
Weeds are a major impediment to crop production through their ability to compete for resources and their impact on product quality. In the agro-ecosystems, ideal environmental conditions provided for optimal crop productivity are being exploited by the associated weeds. The present study aimed to assess weed and nutrient management on growth, yield attributes and yield of summer pearlmillet under South Gujarat conditions. A field experiment was conducted on heavy black soil at the college farm, N. M. college of Agriculture, Navsari Agricultural University, Navsari, Gujarat, India during 2019. The experiment was laid out in factorial randomized block design (FRBD) with 18 treatment combinations consisting of two factors i.e., six levels of weed management (W1- Weedy check, W2- Atrazine @ 0.5 kg/ha + hand weeding at 30 DAS, W3- Pendimethalin @ 1.0 kg/ha + hand weeding at 30 DAS, W4- Oxyflourfen @ 0.15 kg/ha + hand weeding at 30 DAS, W5- Hand weeding at 15 and 30 DAS and W6- Weed free) and three levels of nutrient management [N1- 75 % RDF, N2- 100 % RDF and N3- 125 % RDF] replicated three times. The results revealed that significantly higher growth and yield attributes along with a higher yield was obtained in weed free plot and was found at par with the application atrazine @ 0.5 kg/ha as a pre-emergence fb hand weeding at 30 DAS and fertilized with 100 % RDF. The highest harvest index (33.14%) was recorded by 125 % RDF (N3) and the lowest harvest index (32.23 %) was recorded by 75 % RDF (N1). The interaction effect of weed and nutrient management did not bring any variation on harvest index of pearl millet. The interaction effect of weed and nutrient management did not exert any significant effect on straw yield of summer pearl millet.
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1	INTRODUCTION
Weed control is essential in crops whether through chemical or conventional methodswhich is vital for improving the productivity of pearl millet. Chemical weed management is the most efficient and economically benefit way to man-age weeds in their early stages of development com-pared to conventional method of weed control. However, herbicides are suitable for constant and adequate weed management (Sivanantha et al., 2025). “The common name of pearl millet over a large part of India is bajra or bajri which is low price food grain crop. Pearl millet (Pennisetum glaucum) belongs to Poaceae family. It is one of the most important cereal crops of India and rank 4th in area after rice, wheat and sorghum which is grown in arid and semi-arid regions. Pearl millet is the most drought and heat tolerant among cereals and millets and it has the highest water use efficiency under drought stress. Pearl millet is an indispensable arid and semi-arid  crop  cultivated  for  multiple  purposes namely food, feed, green and dried forages. It is the sixth most important cereal after rice,  wheat, maize,  barley  and  sorghum  in  the  world  and stands  fourth  after  rice,  wheat,  and  maize,  in order of importance as a food grain in India” (Sivanantha et al., 2024). “The pearl millet growing major states of India are Rajasthan, Maharastra, Gujarat, Uttar Pradesh and Haryana which account for more than 90% of pearl millet acreage in country. In Gujarat, major pearl millet growing districts are Mehsana, Patan, Kheda, Panchmahal, Vadodara, Bhavnagar, Sabarkantha in assured irrigation facilities during summer season, but in south Gujarat the cultivated area of pearl millet is very less due to heavy black soil and very serious weed infestation”. ((Source: Ministry of Agriculture and Farmers Welfare, Govt. of India. (ON1704, 2018)).
Pearl millet is performed well to poor soil fertility with good management practices and higher fertility levels. The appropriate use of fertilizer is the prime importance in securing higher and economic yields. Balance fertilization is necessary to increase the productivity of pearl millet. Regular and judicious uses of fertilizers not only help in raising crop yield but can help farmer to gain consistently higher profit. Weeds are a major impediment to crop production through their ability to compete for resources and their impact on product quality. In the agro-ecosystems, ideal environmental conditions provided for optimal crop productivity are being exploited by the associated weeds. “Weeds not only cause huge reductions in crop yields but also increase cost of cultivation, reduce input efficiency, interfere with agricultural operations, impair quality, act as alternate hosts for several insect-pests, diseases, affect aesthetic look of the ecosystem, native biodiversity as well as affect human and cattle health. Weeds are known to account for nearly one third of the losses due to various biotic stresses” (Math, Jaggal and TM, 2018) . The weed problems are likely to increase with the increased public awareness on environmental pollution, the focus would shift to the development of eco-friendly weed management technologies in the years to come. As the future weed problems will be multipronged, a holistic multi-disciplinary approach would be imperative. In context, integrated weed management (IWM) may provide a more sustainable approach to crop production. The conventional methods of weed control are hand weeding and interculturing, but due to paucity of labours and wages of labour is high at the time of weeding resulting in severe weed infestation, which make mechanical weeding ineffective, tedious and very costly under these circumstances, chemical method may be the viable and cost-effective alternative for weed control. Effective herbicide at appropriate rate may prove as an effective control measure and it is replaced to conventional method of weed control. Judicious use of fertilizers and timely weed management using most appropriate methods is important for the economic viability of crop production.

2	MATERIALS AND METHODS
	The field investigation to assess the effect of weed and nutrient management on the growth and yield of summer pearl millet cv. GHB-558 was carried out during summer season of 2019 at Research Farm of College of Agriculture, N. M. College of Agriculture, Navsari Agricultural University, Navsari, Gujarat, India. The climate of this region is characterized by fairly hot summer, moderately cold winter and humid and warm monsoon with heavy rainfall. The experimental field was fairly leveled and uniform in fertility. The soil popularly known as Deep Black soil was an old alluvium of balastic material by its origin. The soil of the experimental plot was clayey in texture (62.33%), moderately high in organic carbon (0.70%), low in available nitrogen (250 kg/ ha), medium in available phosphorus (27 kg/ ha) and fairly rich in available potassium (462 kg/ ha). The soil reaction was slightly alkaline (pH 8.07) in reaction.
	The experiment was laid out in factorial randomized block design (FRBD) with 18 treatment combinations consisting of two factors i.e., six levels of weed management (W1- Weedy check, W2- Atrazine @ 0.5 kg/ha + hand weeding at 30 DAS, W3- Pendimethalin @ 1.0 kg/ha + hand weeding at 30 DAS, W4- Oxyflourfen @ 0.15 kg/ha + hand weeding at 30 DAS, W5- Hand weeding at 15 and 30 DAS and W6- Weed free) and three levels of nutrient management [N1- 75 % RDF, N2- 100 % RDF and N3- 125 % RDF] replicated three times. The summer pearl millet variety GHB 558 was used and the crop was fertilized with 120 kg N and 60 kg P2O5/ha. The weather conditions were favorable for crop growth and there was no severe infestation of any pest and diseases during the course of investigation.

3	RESULTS AND DISCUSSION
3.1	Plant population at initial and at harvest
	The results pertaining to number of plants per net plot recorded at 30 DAS and at harvest were statistically analyzed and presented in Table 1. The data indicated that plant population did not differ significantly due to individual as well as interaction effect of weed and nutrient management at the initial growth stage and at harvest of pearl millet.

3.2	Growth attributes
3.2.1	Plant height
	The mean data pertaining to plant height of the pearl millet crop recorded periodically at 30 DAS, 60 DAS and at harvest are presented in Table 1. The data clearly indicated that the plant height increased progressively up to harvest with the advancement of crop growth. At 30 DAS, plant height did not differ significantly due to different weed and nutrient management practices. However, maximum plant height at 30 DAS (45.06 cm) was recorded under weed free treatment (W6). However, taller plant at 30 DAS (44.19 cm) was observed in the treatment of 125 % RDF (N2). The plant height at 60 DAS and at harvest was significantly influenced by weed and nutrient management practices. The plant height at 60 DAS and at harvest (152.13 cm and 176.62 cm, respectively) was recorded significantly higher under weed free treatment (W6), but it stood at par with treatments W2 and W3 with respect to plant height at 60 DAS and treatments W2, W3 and W4 at harvest. For nutrient management practices, the plant height at 60 DAS and at harvest (148.36 cm and 175.96 cm, respectively) was observed significantly higher with the application of 125 % RDF (N3) which at par with the application of 100 % RDF (N2). The interaction effect of weed and nutrient management on plant height of pearl millet at all the stages of observation was found non-significant.
“The higher values of plant height under weed free treatment mainly ascribed to better control of weeds, increase water and nutrient uptake, which might have accelerated photosynthetic rate leading to increased plant height. The lower values of plant height under weedy check treatment may be due to severe competition by weeds for resources, which made the crop plant inefficient to take up more moisture and nutrients”. The study was close conformity as observed by Dhage et al. (2008), Chaudhary et al. (2016), Bhuva and Detroja (2018). “This increase in height was attributed to the stronger role of N in cell division, cell expansion and enlargement”. These finding are in accordance with those reported by Patidar and Mali (2004), Narolia and Poonia (2011), Tripathi and Kushwaha (2013) and Khadadiya et al. (2019).

3.2.2 	Dry matter accumulation at harvest
The mean data pertaining to dry matter accumulation at harvest as influenced by different weed and nutrient management practices are furnished in Table 1. The dry matter accumulation at harvest was significantly influenced by different weed as well as nutrient management practices. Weed free treatment (W6) recorded significantly higher dry matter accumulation at harvest (64.21 g) which was at par with pre-emergence application of atrazine @ 0.5 kg/ha + hand weeding at 30 DAS (W2) and pendimethalin @ 1.0 kg/ha + hand weeding at 30 DAS (W3). Whereas the lowest dry matter accumulation at harvest (49.46 g) was found with weedy check treatment (W1).While, for nutrient management, significantly higher dry matter accumulation at harvest (62.35 g) was recorded with the application of 125 % RDF (N3) which was at par with 100 % RDF (N2). The interaction effect between weed and nutrient management did not exert significant effect on dry matter accumulation at harvest. These results are also in agreement with finding of Dhage et al. (2008) and Tarwariya and Rajput (2019). This might be due to the larger canopy development and plant height under the application of 125 % NPK as a component of nutrient treatment might have increased interception, absorption and utilization of radiant energy which in turn increased over all growth, photosynthesis and finally accumulation of dry matter accumulation per plant at successive stages. These results are already in agreement with those reported by Patidar and Mali (2004) and Rathore et al. (2006).

3.3	Yield attributes
3.3.1	Ear head length
	The data in Table 1 indicated that ear head length was significantly influenced by weed and nutrient management practices. Weed free treatment (W6) recorded significantly higher values of ear head length (26.41 cm) and it was at par with pre-emergence application of atrazine @ 0.5 kg/ha + hand weeding at 30 DAS (W2). Whereas the lowest ear head length (22.56 cm) was found with weedy check treatment (W1). Among the nutrient management practices, significantly higher ear head length (24.92 cm) was recorded with the application of 125 % RDF (N3) as compared to 75 % RDF (N1). The interaction effect of weed and nutrient management did not bring any variation on ear head length. The beneficial effect of weed management on yield attributes were also reported by Patel (2000), Das et al. (2013), Mathukia et al. (2015), Mishra et al. (2017).

3.3.2	Ear head girth
	The ear head girth of summer pearl millet was significantly influenced by weed and nutrient management which have been depicted in Table 1. Weed free treatment (W6) recorded significantly higher ear head girth (9.28 cm) but it remained at par with pre-emergence application of atrazine @ 0.5 kg/ha + hand weeding at 30 DAS (W2) and pendimethalin @ 1.0 kg/ha + hand weeding at 30 DAS (W3). While lower ear head girth (8.57 cm) was recorded under weedy check treatment (W1). Maximum ear head girth (9.06 cm) was recorded with the application of 125 % RDF (N3) and it was followed by 100 % RDF (N2) and 75% RDF (N1). The interaction effect of weed and nutrient management was found non-significant with respect to ear head girth of summer pearl millet.

3.3.3	Test weight
The result presented in Table 1 revealed that test weight of summer pearl millet was found non-significant due to different weed and nutrient management practices. Weed free treatment (W6) recorded numerically higher values of test weight (9.86 g) and it was followed by pre-emergence application of atrazine @ 0.5 kg/ha + hand weeding at 30 DAS (W2), pendimethalin @ 1.0 kg/ha + hand weeding at 30 DAS (W3), oxyflourfen @ 0.15 kg/ha + hand weeding at 30 DAS (W4), hand weeding at 15 and 30 DAS (W5) and weedy check (W1).However, application of 125% RDF (N3) gave the maximum test weight (9.56 g) and followed by treatments 100% RDF (N2) and 75% RDF (N1). The interaction effect between weed and nutrient management was found non-significant effect on test weight of summer pearl millet. 

3.3.4	Grain weight per ear head
	An appraisal of data in Table 1 indicated that grain weight per ear head of pearl millet was found significantly influenced by different weed management practices. Significantly higher grain weight per ear head (26.97 g) was recorded by weed free treatment (W6) but it remain at par with pre-emergence application of atrazine @ 0.5 kg/ha + hand weeding at 30 DAS (W2) and pendimethalin @ 1.0 kg/ha + hand weeding at 30 DAS (W3). While lower grain weight per ear head of pearl millet (24.00 g) was recorded under weedy check treatment (W1). The grain weight per ear head of pearl millet was found significantly influenced by different nutrient management practices as application of 125 % RDF (N3) recorded significantly higher grain weight per ear head than rest of the other treatments and it was followed by 100% RDF (N2) and 75% RDF (N1).The interaction effect between weed and nutrient management on grain weight per ear head of pearl millet was found non-significant.

3.4	Grain yield (kg/ha)
The result (Table 2 and Fig. 1) revealed that grain yield of summer pearl millet was significantly influenced by different weed management practices. Weed free treatment (W6) produced significantly higher grain yield of pearl millet (4505 kg/ha) which was statistically at par with pre-emergence application of atrazine @ 0.5 kg/ha + hand weeding at 30 DAS (W2) and it was followed by pre -emergence application of pendimethalin @ 1.0 kg/ha + hand weeding at 30 DAS (W3), oxyflourfen @ 0.15 kg/ha + hand weeding at 30 DAS (W4), hand weeding at 15 and 30 DAS (W5) and weedy check (W1). The data presented in Table 4.5 revealed that the grain yield of pearl millet was found significantly influenced due to different nutrient management. Application of 125 % RDF (N3) recorded significantly higher grain yield (4170 kg/ha), but it was remaining at par with 100 % RDF (N2). Whereas, significantly lowest grain yield of pearl millet (3528 kg/ha) was produced with application of 75 % RDF (N1). The interaction effect of weed and nutrient management on grain yield of pearl millet was found non-significant. 
[bookmark: _GoBack]“The better performance of yield and yield attributing characters under W6, W2 and W3 might be due to effective control of weeds and higher weed control efficiency as well as lower weed index observed in respective treatments, which cumulatively facilitated the crop to utilize more nutrients and water for better growth and development in terms of various yield attributing characters”. These results are also in agreement with finding of Malik et al. (1980), Singh et al. (2008), Chaudhary et al. (2016), Girase et al (2017). Since yield of the crop is a function of several yield components which are dependent on complementary interaction between vegetative and reproductive growth of the crop, the positive response of fertilization to both these phases of crop ultimately resulted in realization of higher crop productivity in terms of pearl millet yield. These increases in case of grain yield was also due to higher value for yield attributes viz., ear head length, ear head girth, test weight and grain weight  per ear head. Similar results have also been reported by Singh et al. (2008), Kumar et al. (2014) and Khadadiya et al. (2019).

3.5	Straw yield (kg/ha)
The data exhibited in Table 2 and Fig. 1 revealed that various weed management practices significantly affected the straw yield of summer pearl millet. Among the various weed management practices, weed free treatment (W6) registered significantly higher straw yield of pearl millet (8848 kg/ha) which was at par with pre-emergence application of atrazine @ 0.5 kg/ha + hand weeding at 30 DAS (W2). While, weedy check treatment (W1) produced the lowest straw yield (7022 kg/ha). A critical examination of data (Table 4.5) indicated that significantly effect of nutrient management on straw yield of pearl millet. Application of 125 % RDF (N3) recorded significantly higher straw yield (8404 kg/ha), but it remained at par with 100 % RDF (N2). While, significantly lowest straw yield of summer pearl millet (7391 kg/ha) was obtained in the treatment of 75% RDF (N1). The interaction effect of weed and nutrient management did not exert any significant effect on straw yield of summer pearl millet. Straw yield which owing to significant increase of plant height and dry matter accumulation per plant. Similar result were also reported by Hegde et al. (2006), Varia and Sandhu (2012), Kumar et al. (2014) and Khan et al. (2015).

3.6	Harvest Index (%)
The tabulated data given in Table 2 indicated that the harvest index of pearl millet did not significantly influence due to different weed and nutrient management practices. However, highest value of harvest index (33.73 %) was recorded by weed free treatment (W6). While the lowest harvest index (30.70) was recorded by HW at 15 and 30 DAS treatment (W5). However, the highest harvest index (33.14%) was recorded by 125 % RDF (N3) and the lowest harvest index (32.23 %) was recorded by 75 % RDF (N1). The interaction effect of weed and nutrient management did not bring any variation on harvest index of pearl millet.










Table 1 : Effect of weed and nutrient management on growth and yield attributes of pearl millet
	Treatments
	Plant population/
/net plot
	Plant height (cm)
	Dry matter accumulation (g/plant)
	Ear head length
(cm)
	Ear head girth
(cm)
	Test weight
(g)
	Grain weight/ear head(g)

	
	30
DAS
	At harvest
	30
DAS
	60 DAS
	At harvest
	At
harvest
	At 
harvest
	At
harvest
	At harvest
	At
harvest

	Weed Management (W)

	W1
	139
	136
	40.67
	135.11
	154.71
	49.46
	22.56
	8.57
	9.14
	24.00

	W2
	142
	140
	44.39
	147.41
	174.23
	62.34
	24.92
	9.04
	9.70
	26.54

	W3
	141
	137
	43.43
	142.03
	170.09
	60.79
	23.76
	8.84
	9.41
	25.68

	W4
	140
	136
	42.06
	139.64
	166.58
	57.99
	23.38
	8.70
	9.35
	25.27

	W5
	139
	136
	41.39
	138.17
	161.96
	54.67
	23.34
	8.66
	9.28
	24.67

	W6
	144
	142
	45.06
	152.13
	176.62
	64.21
	26.41
	9.28
	9.86
	26.97

	S.Em.±
	2.56
	3.23
	1.12
	3.92
	4.34
	1.65
	0.56
	0.16
	0.19
	0.45

	CD at 5 %
	NS
	NS
	NS
	11.27
	12.46
	4.74
	1.62
	0.45
	NS
	1.31

	Nutrient Management (N)

	N1
	140
	137
	42.03
	137.72
	160.42
	53.90
	23.02
	8.70
	9.39
	24.93

	N2
	141
	139
	42.27
	141.17
	168.02
	58.48
	24.24
	8.80
	9.42
	25.51

	N3
	142
	140
	44.19
	148.36
	175.96
	62.35
	24.92
	9.06
	9.56
	26.32

	S.Em.±
	1.81
	2.28
	0.79
	2.77
	3.07
	1.17
	0.40
	0.11
	0.13
	0.32

	CD at 5 %
	NS
	NS
	NS
	7.97
	8.81
	4.74
	1.15
	NS
	NS
	0.92

	Interaction ( W x N)

	S.Em.±
	4.43
	5.59
	1.93
	6.79
	7.51
	2.85
	0.98
	0.27
	0.32
	0.79

	CD at 5 %
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS

	CV %
	5.43
	7.00
	7.82
	8.26
	7.77
	8.48
	7.02
	5.28
	5.88
	5.34



Table 2 : Effect of weed and nutrient management on yield and harvest index of pearl millet
	Treatments
	Grain yield
(kg/ha)
	Straw yield
(kg/ha)
	Harvest index
(%)

	Weed Management (W)

	W1
	3132
	7022
	30.90

	W2
	4234
	8435
	33.48

	W3
	4072
	8020
	33.75

	W4
	4062
	7901
	33.96

	W5
	3485
	7851
	30.70

	W6
	4505
	8848
	33.73

	S.Em.±
	110
	233
	0.99

	CD at 5 %
	316
	669
	NS

	Nutrient Management (N)

	N1
	3528
	7391
	32.23

	N2
	4048
	8244
	32.91

	N3
	4170
	8404
	33.14

	S.Em.±
	78
	165
	0.70

	CD at 5 %
	224
	473
	NS

	Interaction ( W x N)

	S.Em.±
	191
	403
	1.71

	CD at 5 %
	NS
	NS
	NS

	CV %
	8.44
	8.71
	9.06


 



Fig 1: Grain and straw yield of pearl millet as influenced by weed and nutrient management


4	CONCLUSION
Based on the one-year field investigation on summer pearl millet cv. GHB 558, it can be concluded to obtain better crop growth as well as higher yield the plots should be kept weed free and fertilized with 100 % RDF however, in case of labour scarcity, it may be advisable to apply atrazine @ 0.5 kg/ha as a pre-emergence fb hand weeding at 30 DAS and fertilized with 100 % RDF.
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