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	ABSTRACT	
With	the	increasing	cost	of	labor	and	water	shortage,	the	farmers	are	forced	to	look	for	substitute	to	present	existing	transplanting	
system	of	cultivation	to	drum	seeded	rice,	where	labor	need	is	reduced	by	more	than	20%	but,	weed	infestation	and	low	nitrogen	use	
ef�iciency	are	the	major	problems.	Because	of	the	above	problems	a	�ield	experiment	was	conducted	at	the	College	of	Agriculture,	
Rajendranagar,	Hyderabad,	during	Rabi	2020-21	and	2021-22	to	study	the	effect	of	nitrogen	levels	and	weed	management	practices	
on	drum-seeded	rice.	The	�ield	trial	consisted	of	16	treatments	with	four	weed	management	practices	and	four	nitrogen	levels	laid	
out	in	a	factorial	randomized	block	design.	During	both	years,	out	of	all	weed	practices,	energy	indices	were	found	to	be	higher	with	

-1Pretilachlor	6%	+	Pyrazosulfuron-ethyl	0.15%	GR	615	g	ha 	as	pre-emergence	followed	by	mechanical	weeding	at	25	and	50	DAS	
-1(W )	at	par	with	Pretilachlor	6%	+	Pyrazosulfuron-ethyl	0.15%	GR	615	g	ha 	as	pre-emergence	followed	by	penoxsulam	1.02%	+	4

-1cyhalofop	 butyl	 5.1%	OD	 120	 g	 ha 	 as	 post-emergence	 (W ).	 Among	 nitrogen	 levels,	 125%	 RDN	 (N )	which	was	 statistically	2 4

comparable	with	100%	RDN	(N )	registered	higher.	3

Keywords:	cost	of	cultivation,	drum-seeded	rice,	energy	equivalent,	energy	use	ef�iciency,	energy	productivity,	grain	yield,	pre-
emergence	(PE),	post-emergence	(POE)

INTRODUCTION
Rice is an important source of food for more than 60% of the 
world's population, and it plays an important role in food 
security and livelihood for almost every household. Rice is 
grown on 161 million hectares in over 100 countries worldwide, 
with Asia producing and consuming 90% of the world's rice [1]. 
India has the largest paddy cultivating area (43.7 million ha) and 
is the second largest producer (118.9 million tons) with a 

-1 productivity of 2722 kg ha [2]. For millennia, rice has been 
grown under puddled transplanted conditions, which requires 
huge water (1000-2000 mm) for puddling and continuous 

-1�looding, high energy (5630-8448 MJ ha ) and 15-20% more 
labor, making it unaffordable for small and marginal farmers 
[3]. In recent years, due to the untimely availability of water, 
coupled with the scarcity of labor during peak periods, growers 
in many Asian countries having shifted from TPR to drum-
seeded rice to combat these problems as it is less labor-

-1 intensive which requires only 4-5 labor ha and eliminates 
nursery raising and transplanting operations [4]. Crop matures 
in 7 to 10 days earlier, saves water of 11-18% and 20% of total 
labor requirement, reducing production costs by 40%, and 
increasing productivity and pro�its by 8 and 56% compared to 
transplanted rice [5]. But the major constraints for drum-
seeded rice are severe weed competition and low nitrogen use 
ef�iciency. 

Studies on drum-seeded rice indicated that any delay in 
weeding leads to uncontrolled weeds, reducing yield by 50-60% 
[6]. Manual weeding is very common in India, which is an 
environmemt-friendly and effective method of weed control, 
but because of its unavailability and high price of labor, this 
method will become expensive in the near future. Therefore, the 
use of herbicides controls weeds from the beginning, giving 
good crop growth and competitive superiority over weeds [7]. 
But continuous use of the same herbicides makes weed �lora 
persistent perennials and builds up herbicide resistance and 
herbicide residues in soil and consumable products. It was also 
found that, even after the application of pre and post-emergence 
herbicides, it was not enough to achieve adequate weed control 
[8]. Therefore, an integrated weed management approach is 
needed. One of the components of an integrated weed 
management approach is to increase the competitive ability of 
crops with weeds by using optimal fertilizer management [9].
Nitrogen is the kingpin in any fertilizer management program 
for rice, and it is the most widely used nutrient. It was observed 
that nitrogen fertilizer has a profound effect on growth and 70-
80% increase in yield [10]. Insuf�icient and inappropriate 
fertilizer nitrogen management in wet drum-seeded rice may 
account for one-half to two-thirds of the gap between actual and 
potential yields [11]. Nitrogen plays a signi�icant role in the 
competitive balance between weeds and crops and favors their 
total biomass production [12]. Nitrogen increases the 
competitive ability of some weed species, which are more N-
responsive than crops; therefore, the addition of nitrogen 
fertilizer can sometimes reduce crop yield [13]. However, 
studies also reported that nitrogen fertilizer application favored 
crops more than weeds. Therefore, it is not always true that, in 
the presence of weeds, a higher nitrogen rate will be more
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bene�icial for crops or weeds, and the response depends on 
several factors such as population density and the crop and 
weed species. Hence, it is essential to identify an effective 
method of controlling weeds with an appropriate level of 
nitrogen fertilizer, especially for the drum seeding method. Very 
limited work has been conducted on weed and nitrogen 
management in direct wet seeded rice through drum seeder. 
Keeping this in mind the present study is planned.

MATERIAL	AND	METHODS
A �ield experiment was conducted during the rabi seasons of 
2020-21 and 2021-22 at College Farm, College of Agriculture, 
Rajendranagar. The soil of the experimental �ield was loamy 
sand in texture with a pH of 8.17, low in organic matter (0.37%) 

-1and available nitrogen (236 kg ha ), medium in available 
-1phosphorous (31.3 kg ha ), and high in available potassium 

-1(419.6 kg ha ). The experiment comprised of 16 treatments 
which was laid out in factorial randomized block design having 
four weed management practices viz., W : Unweeded (control), 1

-1W : Pretilachlor 6% + pyrazosulfuron-ethyl 0.15% GR 615 g ha  2
-1as PE �b penoxsulam 1.02% + cyhalofop butyl 5.1% OD 120 g ha  

-1as POE, W : Pyrazosulfuron-ethyl 70% WDG 21 g ha  as PE �b 3
-1penoxsulam 1.02% + cyhalofop butyl 5.1 % OD 120 g ha  as POE, 

-1W : Pretilachlor 6% + pyrazosulfuron-ethyl 0.15% GR 615 g ha  4

as PE �b mechanical weeding at 25 and 50 DAS and four nitrogen 
levels as Factor II (F2) viz., N -No nitrogen (control), N -75 % 1 2

-1 -1RDN (112.5 kg N ha ), N -100 % RDN (150 kg N ha ), N -125 % 3 4
-1RDN (187.5 kg N ha ) replicated thrice. The rice variety JGL 

24423 was sown with the help of a drum seeder spacing of 20 cm 
-1and a seed rate of 35 kg ha . The recommended fertilizer dose of 

60 kg P O was applied to all the plots as a basal dose in the form 2 5 
-1of single superphosphate and 40 kg ha  K O in two equal splits, 2

viz.,	as basal at sowing and panicle initiation stage in the form of 
muriate of potash. Nitrogen was applied in the form of urea as 
per treatments in three equal splits, viz., as basal dose, tillering, 
and panicle initiation stage. Pre-emergence herbicides, viz., 

-1pretilachlor 6% + pyrazosulfuron-ethyl 0.15% GR 615 g ha  
-1(ready mix) and pyrazosulfuron-ethyl 70% WDG 21 g ha  were 

applied by mixing with sand at 3 DAS in the respective 
treatments. Post-emergence herbicide, i.e., penoxsulum 1.02% 

-1+ cyhalofop butyl 5.1% OD 120 g ha  (ready mix) was sprayed at 
2-3 leaf stage of weeds. Two mechanical weedings were done at 
25 and 50 days after sowing (DAS) with the help of a 
conoweeder with a spacing of 20 cm. 
The cost of cultivation was calculated by considering the 
prevailing charges of agricultural operations and the market 
price of the inputs involved. The energy input was calculated by 
the summation of the energy requirements for labor, farm 
machinery, seed, fertilizers, and irrigation used in the system 

-1and expressed in MJ ha . The addition of energy equivalents for 
all inputs used in the system is represented in Table 1. The gross 
output energy was calculated by multiplying the energy 
equivalents with their respective grain and straw yields. Energy 
intensity in economic terms was calculated by considering the 
cost of cultivation, as presented in Table 2. The analysis 
procedure as suggested by Gomez and Gomez, 1984 [14] was 
followed. Statistical signi�icance was tested by computing the F 
value at the 5% level of probability, and the critical difference 
was calculated for the comparison of the treatment means. 
The energy indices were determined by using the following 
formula.
Total net energy (NEt) = Energy output – Energy input 

RESULTS	AND	DISCUSSION
All the energy parameters were signi�icantly in�luenced by weed 
management practices and nitrogen levels, but their interaction 
was found to be non-signi�icant in both the years represented in 
Table 3. Total energy input was found to be highest with 

-1pretilachlor 6% + pyrazo sulfuron-ethyl 0.15% GR 615 g ha  as 
PE �b mechanical weeding at 25 and 50 DAS (W ), then in 4

-1pretilachlor 6% + pyrazosulfuron-ethyl 0.15% GR 615 g ha  as 
-1PE �b penoxsulam 1.02% + cyhalofop butyl 5.1% OD 120 g ha  as 

-1POE (W ) and pyrazosulfuron-ethyl 70% WDG 21 g ha  PE �b 2
-1penoxsulam 1.02% + cyhalofop butyl 5.1% OD 120 g ha  POE 

(W ). The lowest energy input was with unweeded (W ). The 3 1

high energy input in W  might be due to the consumption of 4

more labor for manual weeding. The lowest energy input 
recorded in unweeded plot was due to no use of herbicides and 
labor for weed management. Among nitrogen levels, 125% RDN 
(N ) registered higher energy input, followed by 100% RDN (N ) 4 3

and 75% RDN (N ), and the lowest energy input was found in N  2 1.

Input energy increased with an increase in N levels because of 
an increase in nitrogen dose. 
Among weed practices, W  registered higher total energy output 4

and total net energy, which were on par with W . W  is the next 2 3

best treatment that generated a higher value, while the lowest 
was W . The higher total energy output and net energy in W  and 1 4

W  compared to W  and W  may be because of better weed 2 3 1

control, higher grain and straw yields. Similar results were 
stated by [15]. Among nitrogen levels, N  exhibited the 4

maximum total energy output and net energy and was 
comparable with N . N  was the next best treatment that 3 2

registered the highest, which was signi�icantly superior to 
control. The higher total output energy in N and N  compared to 4 3

N and no nitrogen in N  was due to maximum grain and straw 2 1

yield. [16],	[17],	[18] had also found similar results. 
The highest total energy use ef�iciency and energy productivity 
were registered with W  which was on par with W  followed by 4 2

W  which was signi�icantly lower than the above treatments. 3

Unweeded has recorded the lowest. The higher yields with low 
energy input might have resulted in higher energy use ef�iciency 
and energy productivity in these treatments, which were also 
reported by [19] and [20]. Within nitrogen levels N  had shown 1

the highest total energy use ef�iciency and energy productivity, 
which was signi�icantly higher than the rest of the levels, and the 
lowest was recorded with N  due to less energy input in no 4

nitrogen treatment. 
Energy intensity in economic terms was registered at its 
maximum in W  at par with W . This is due to higher grain and 2 4

straw yields and a low cost of cultivation in W  compared to W , 2 4

cost of cultivation increased with the involvement of labor for 
manual weeding in W  and the lowest was with W due tolesser 4 1  

yield. Out of four nitrogen levels, N  showed higher energy 4

intensity in economic terms comparable with N  but 3

signi�icantly superior to N  and the lowest by N could be due to 2 1 

higher total energy output obtained through maximum yields. 
The results are in agreement with the �indings of [21] and [22]. 

CONCLUSION
In this study, it can be concluded that among weed practices,
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-1pretilachlor 6% + pyrazo sulfuron-ethyl 0.15% GR 615 g ha  as PE followed by mechanical weeding at 25 and 50 DAS (W ) being at 4
-1 -1par with pretilachlor 6% + pyrazosulfuron-ethyl 0.15% GR 615 g ha  as PE �b penoxsulam 1.02% + cyhalofop butyl 5.1% OD 120 g ha  

as POE (W ) and within nitrogen levels, 125% RDN (N ) comparable with 100% RDN (N ) obtained more yield with less cost of 2 4 3

cultivation, energy expenditure under drum seeded rice.

Future	scope	of	study: Studies on integrated nutrient management, greenhouse gas emissions, soil enzymatic activity, microbial 
activity, and herbicide persistence in the soil of drum-seeded rice in comparison to other rice establishment methods can be 
experimented with.
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Table	1.	Energy	equivalent	values	of	agricultural	input	and	output.

-1 -1Table	2.	Grain,	straw	yield	(t	ha )	and	Cost	of	cultivation	(Rs	ha )	of	drum	seeded	rabi	rice	in�luenced	by	weed	management	
practices	and	nitrogen	levels
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-1 -1Table	3.	Total	energy	input,	energy	output,	net	energy	(MJ	ha ),	energy	use	ef�iciency,	energy	productivity	(kg	MJ )	and	energy	
-1intensity	 	in	economic	terms	(MJ	Rs )	of	drum	seeded	rabi	rice	as	in�luenced	by	weed	management	practices	and	nitrogen	

levels
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