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A study was performed to discern the effect of tillage, residue and nutrient management 

on yield attributes of rice in Rampur, Chitwan, Nepal. Rice var. Ramdhan was cropped 

in three replications along with eight treatments which were evaluated under strip-split 
plot design. Tillage treatments were CT (Conventional tillage) and NT (No tillage), 

residues treatment were RK (Residue kept) and RR (Residue removed) while nutrient 

management treatment were FD (farmer’s doses with 5Mt ha-1 of FYM + 50:23:0 NPK 

kg ha-1) and RD (recommended dose with 100:60:30 NPK kg ha-1)). Method of tillage, 

residue management and nutrient management significantly influenced the effective 

tillers per meter square. However, tillage and residue management practices did not 

affect panicle length and 1000-grain weight. The highest average grain yield (3.66 t ha-

1) was obtained under no tillage which was statistically superior over conventional 

tillage (2.28 t ha-1). The grain yield obtained under residue kept (3.72 t ha-1) being at par 

was significantly superior over residue removed (2.22 t ha-1). Rice grain yield was 

significantly (p<0.05) higher on recommended dose of fertilizer (4.53 t ha-1) than the 
farmer’s dose of fertilizer (1.41 t ha-1). The yield attributes were found maximum under 

no tillage, residue kept and recommended doses of fertilizer. Adoption of cultivation 

practices involving no tillage, residue integration and recommended doses of fertilizer 

will help to improve soil properties and yield attributes of rice for sustaining 

productivity and protecting the environment.  
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INTRODUCTION

1
  

ice (Oryza sativa L.) is one of the most 

important cereal crops of the world. It is the 

main staple food crop of Nepal, covering an 

area of about 1.481 m ha with the total production 

and productivity of 4.023 mt and 2.71 t ha-1 of rice 

(MoAC 2010). In 2009/10, share of agriculture and 
forestry for national Gross Domestic Product 

(GDP) was 33.03% of which the share of rice was 

20.75 %. Likewise, out of the total cultivated area 

of 3.091 million ha, rice cultivation occupies 

47.91% in Nepal. Therefore, rice holds very 

important position both in agriculture and economy 

of Nepal.  
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 Rice is predominantly grown as puddled 

transplanted crop in Nepal. The farmers transplant 
rice from 10th June when the daily evaporation rate 

is very high (8-10 mm day-1).  

Excessive pumping to meet the water 

requirement of transplanted rice has consequently 

led drastic drop in ground water table levels. Thus, 

dire need for developing technically viable and 

economically feasible alternative techniques and 

technologies has been realized with regard to rice 

cultivation in this region. 

 Dry direct seeded rice (DSR) differs from 

transplanted rice in terms of crop establishment as 
well as subsequent crop management practices. The 

broadcast sowing/ drilling/ dibbling of dry seeds in 

soil is referred as DSR. It is more effective and 

smart in terms of water use, tolerance to water 

deficit, methane gas emission, cultivation cost,  

labor cost and impeding formation of hard pan in 

sub-soil (Balasubramanian and Hill 2002). Besides, 

it suits well to mechanization and also eradicate 

transplanting shock. DSR can also be adopted 

successfully without seed bed preparation for 

several advantages. This type of rice establishment 
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method is also known as Zero till (ZT) rice. No 

tillage establishment has been widely adapted for 

many crops across the globe and this technology 

significantly saves time, energy, water and labor 

during rice establishment (Piggin et al. 2002). 

 Decline in yield of rice and wheat in rice-
wheat (RW) cropping system has been reported 

(Yadav 1998; Duxbury et al. 2006) primarily due to 

drop in soil fertility, especially the soil organic 

matter (SOM) content (Olk et al. 1996). 

Subsequently, there is growing concern on 

replenishing the soil organic matter and recycling 

the crop residues is one of the kingpin alternatives. 

Integration of crop residues or manure enhances the 

microbial activity which has been reported to build 

up SOM and promote formation of macro- and 

micro-aggregate (Sparling et al. 1992; Angers et al. 

1990). Recycling of crop residues poses 
advantageous effect on soil structure, crusting, bulk 

density, moisture retention, and water infiltration 

rate and may help mitigate adverse effects of hard 

pan formation in rice-based cropping systems. 

 Despite the bygone gains in rice 

production system via use of chemical fertilizers, 

perceptions of static or declining yields have 

propelled the researchers to look for other 

alternatives keeping long-term sustainability of the 

crop production (Khan and Parvej 2010). Integrated 

nutrient management which is hinged on use of 
both organic manures and inorganic fertilizers in 

simultaneous way is the most effective approach to 

ensure a healthy and sustainably productive soil 

(Dejene and Lemlem 2012). Application of 

appropriate nutrient dose plays a pivotal role in 

ensuring appreciably sustainable yield and water 

productivity gains. However, the gains may vary 

with location, climate, input availability and 

genetic potential of rice varieties. Rapid 

mineralization of the nutrients and vulnerability to 

losses through different pathways before it is 

utilized by the crop are the primary reasons for 
poor nutrient use efficiency (NUE). In order to 

attain high yield accompanied by high nutrient use 

efficiency, application of appropriate amount of 

nutrient at right time is must.  Further, bundling of 

minimal soil disturbance (no-till), permanent soil 

cover (mulch) and appropriate fertilizer soil at right 

time has been found a better and sustainable 

cultivation system as compared to those followed 

in conventional system. Intensive tillage and row-

crop production has effected alarming erosion of 

topsoil from the farmland leading extensive soil 

degradation and pollution of both surface waters 

and groundwater which will affect the crop yield. 
Taking all these aspects into consideration, the 

present study was conducted to understand the 

effect of tillage, residue and nutrient management 

practices on yield attributes of rice for devising an 

effective and sustainable management system of 

rice in the region. 

MATERIALS AND METHODS 

Research was conducted at National Maize 

Research Program (NMRP) during 2013 from June 
to November to acquire precise estimates of some 

selected parameters such as soil properties, yield 

attributes, and grain yield. The NMRP is located at 

27°39’19’’N latitude and 84°21’28’’E longitude 

and 228 masl. The soil type was sandy loam and 

climatically humid sub-tropical with average total 

rainfall of 2442.9 mm (June to November). The 

tested rice genotype was Ramdhan. 

 There were three factors each with two 

levels viz. tillage method (no tillage and 

conventional tillage), residue management (residue 

kept and residue removed) and nutrient 
management (recommended dose of fertilizer and 

farmer’s dose of fertilizer) tested in this 

experiment. Altogether, eight treatment 

combinations were evaluated under strip-split plot 

design with three replications (Table 1).  The 

individual plot size was 5.4 m x 6.3 m (i.e. 27 rows 

of 6.3 m length) with crop geometry of 20 cm ×10 

cm.   

 The seedbed for transplanted rice was 

established on the same day of planting direct 

seeded rice. Glyphosate at 1.0 kg a.i. ha-1 mixed 
with 400 liters of water in a hectare of land was 

applied in all the experimental plots 10 days before 

the rice seeding to make weed free. Two seeds hill-

1 were seeded and single plant per hill was 

maintained by thinning extra plants on 2nd week of 

planting. Gap filling was done four days after 

transplanting to maintain the plant. The fertilizer 
dose was 100:60:30 Kg NPK ha-1 for research-

based recommendation and 50:23:0 Kg NPK ha-1 

Table 1. Details of treatment combination 

Symbol Treatment combinations  

CTRKFD  Conv. Till + Residue Kept + Farmer practice of nutrient management  

CTRRFD  Conv. Till + Residue Removed + Farmer practice of nutrient management  

CTRKRDF  Conv. Till + Residue Kept + Research based recommendation of nutrient  

CTRRRDF  Conv. Till +Residue Removed + Research based recommendation of nutrient  

NTRKFD  No Till + Residue Kept + Farmer practice of nutrient management  

NTRRFD  No Till +Residue Removed+ Farmer practice of nutrient management  

NTRKRDF  No Till + Residue Kept+ Research based recommendation of nutrient 

NTRRRDF  No Till +Residue  Removed+ research based recommendation  of nutrient 
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along with 5 Mt ha-1 FYM for farmer’s dose. Half 

dose of nitrogen, full dose of phosphorous (P2O5) 

and potash was applied in planting time as a basal 

dose whereas remaining half dose of nitrogen was 

split into two equal halves and top-dressed at 

tillering and panicle initiation stages, respectively. 
Two hand-weeding cum inter cultural operation at 

30 and 45 days after seeding (DAS) was 

performed.  

 During the crop season, observations were 

taken on weather parameters (Figure. 1). Yield 

attributing characters such as; effective tillers m-2, 

thousand grains weight (TGW) or test weight and 

grain yield were recorded on the selected plants. 

Manual harvest of the crop using a sickle was done 

in such a way that 30% standing stubbles were 

retained in the field. For yield estimation, a net plot 

area of 5 x 4 m2 was harvested and placed on 
threshing floor to enable the biomass to dry for 4-5 

days. The harvested plants were then weighed and 

threshed manually to separate the grains from 

straw. Subsamples of grains and straw were dried 

in the oven at 70 ˚C to the constant weight. Grain 

yields were adjusted to 14% moisture content. All 

the data were analyzed statistically for the analysis 

of variance (ANOVA) by using MSTATC 

statistical package.  

RESULTS AND DISCUSSION  

Effective tiller per meter square  

The average tiller per meter square was 145.70 

and ranged from 91.50 to 199.91 (Table 2). Method 

of tillage significantly influenced the effective 

tillers per meter square. Number of effective tillers 

per square meter in no tillage method was 

significantly higher (168.33) in contrast to 

conventional tillage (123.08).  There were 

significant differences in effective tillers per square 

meter among residue management. Residue kept 

had the highest number of tillers per square meter 

(168.33) which was significantly more than residue 
removed (123.08). The highest effective tillers per 

square meter (199.91) was obtained under 

recommended dose of fertilizer which was 

statistically superior over farmer’s dose of fertilizer 

(91.50) 

Significantly higher effective tiller per meter 

square in no tillage might be due to individual 

plants with more favorable growing conditions 

have shorter phyllochrons, which resulted in more 

productive tillers and larger root systems. In 

addition, it may be due to higher carbon 

accumulation in soil, which could be attributed to 
lower rates of carbon emission and residue 

degradation (Rahman et al. 2017). The results 

indicated that the number of total tillers and 

effective tillers increased proportionally with the 

increase of nutrient dose up to certain limit and 

thereafter declined. The improvement in the 

formation of effective tillers with increasing 

nutrient level might be due to availability of higher 

amount of nutrient that enhanced tillers up to 

specific dose and after that number of effective 

tillers decreased. Kumar et al. (2005) reported that 
number of effective tillers was maximum under 

NT, which was at par with unpuddled rice 

transplant 

 There was linear relationship between 

effective tiller per square meter and grain yield 

with coefficient of determination (R2= 0.949) 

Table 2. Effect of tillage, residue and nutrient management on yield attributes of rice in Rampur, Chitwan, Nepal 2013 

Treatments  
Yield attributes 

Panicle length (cm) 1000 grain weight Grain yield (t ha-1) ET m-2 

Tillage  

CT  23.941 19.834 2.281b 123.083b 
NT  24.086 20.242 3.668a 168.333a 

LSD  NS NS 0.476* 18.26* 
SEm±  0.1402 0.239 0.935 3.2708 

Residue  
RR  24.273 20.15 2.225b 123.083b 

RK  23.754 19.926 3.723a 168.333a 

LSD  NS NS 0.084* 22.18** 

SEm±  0.4876 0.297 0.043 2.7783 

Nutrient  

FD  23.435b 20.121 1.412b 91.500b 
RD  24.592a 19.955 4.536a 199.917a 

LSD  0.977* NS 0.242** 11.50** 
SEm±  0.305 0.0876 0.07 3.3229 
CV%  4.99 1.51 8.15 7.9 

Grand mean  24.013 20.038 2.974 145.708 

Means followed by the common letter(s) within each column are not significantly different at 5% level of significance by 
DMRT. DAS = Days after sowings, NS= Non-significant, CT=Conventional tillage, NT= No tillage, RR=residue 
removal, RK=Residue kept, FD=Farmers Dose, RD=Recommended Dose  

 



Karki et al.                                                                                                           Vol 5 Issue (5):160-165 
   

061 

 

(Figure 2) i.e. contributing 94% to the grain yield. 

This suggests that the treatment which favors 

effective tiller per square meter will definitely 
favor grain yield. 

Panicle length  

The panicle length was not influenced by 

tillage method. Although panicle length was not 

significantly influenced by method of tillage, 

comparatively higher panicle length was observed 

in no tillage (24.08 cm) than conventional tillage 

method (23.94 cm). The panicle length was not 

significantly influenced by the residue 

management. The Residue kept had significantly 

lower panicle length (19.92 cm) than residue 

removed (20.15 cm). The highest panicle length 
(24.59 cm) was obtained under recommended dose 

of fertilizer which was statistically superior over 

farmer’s dose of fertilizer (23.43 cm). 

Grain yield and yield attributes were 

significantly influenced by N. Maximum yield of 

4.7 t ha-1 was recorded with 80 N kg ha-1 due to 

highest number of panicles m-2, increase in panicle 

length and filled grains per panicle which were 

significantly superior to 40 N kg ha-1 and control 

(Kumar and Rao 1992). Similar results of increased 

grain yield with nitrogen have been reported by 
Lawal and Lawal (2002), Prasad et al. (1992), 

Meelu and Bhandari (1978) and Samui et al. 

(1977). There was highly significant positive 

correlation (r = 0.116**) between panicle length 

and grain yield t ha-1. 

Thousand grain weight  

Tillage method did not have any significant 

effect on thousand grain weight.  Although 

thousand grain weight was not significantly 

influenced by tillage methods, comparatively 

higher thousand grain weight was observed in 

conventional tillage method (20.24 g) than no 
tillage (19.83 g). The thousand grain weight was 

not significantly influenced by the residue 

management as well. The residue kept had 

significantly lower test weight (19.92 g) than 

residue removed (20.15 g). The highest thousand 

grain weight (20.12 g) was obtained under farmer’s 

dose of fertilizer which was statistically inferior 
over recommended dose of fertilizer (19.95 g). 

Soga and Nozaki (1957) and Ashraf et al. 

(1999) reported that 1000-grain weight remained 

stable as far as there was no water stress during 

grain filling, and Ashraf et al. (1999) and Trillana 

et al. (2001) reported grain weight to be the least 

affected by the environment. Thus, test weight was 

also the yield attribute that was found to increase 

with increasing levels of fertilizer. This might be 

due to the sufficient nitrogen provided for plant. 

Another study reported that the grain yield of rice 

increased significantly with the application of 100 
N kg ha-1 over 50 N kg ha-1 (Bayer et al. 2000) 

Grain yield 

 The average yield data in the Table 2 

indicates that the grain yield of rice differed 

significantly with tillage, residue management and 

nutrient management practices. The highest 

average grain yield (3.66 t ha-1) was obtained under 

no tillage which was statistically superior over 

conventional tillage (2.28 t ha-1). The grain yield 

obtained under residue kept (3.72 t ha-1) being at 

par was significantly superior over residue removed 
(2.22 t ha-1). Rice grain yield was significantly 

(p<0.05) higher on recommended dose of fertilizer 

(4.53 t ha-1) than the farmer’s dose of fertilizer 

  

Figure 1. Weather condition during experimentation at 
Rampur, Chitwan, Nepal, 2013. (Source NMRP, Rampur, 
2013) 
 
 

Figure 2.  Relationship between effective tiller per square 
meter and grain yield of rice at NMRP, Chitwan, Nepal, 
2013. 
 

 
Figure 3.  Relationship between panicle length and 
grain yield of rice at NMRP, Chitwan, Nepal, 2013 
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(1.41 t ha-1). Relationship between panicle length 

and grain yield of rice at NMRP is shown is figure 

3.  

No-till (NT) system is a soil management 

technique that minimizes soil disturbance, increases 

soil organic matter accumulation and can 
potentially increase crop yield (Santos et al. 2011; 

Crusciol et al. 2012; Bhattacharaya et al. 2006). 

The rice yield in no tillage (NT) was found 

statistically at par with conventional tillage (CT) 

system in direct seeded rice (Reddy 2004). The 

grain yield of rice under no tillage was significantly 

higher than conventional tillage in our study 

Rahman et al. (2017) reported numerically higher 

grain yield in NT over CT Similar grain yield of 

rice under no till conditions have also been reported 

by Das et al. (2014) and Ladha et al. (2009). 

Similarly, increase in grain yield in recommended 
application of nutrient was mainly due to 

improvement in yield components i.e. number of 

effective tillers and grains panicles.  

 The higher grain yield under residue kept 

in the present finding is in concordance with Tuyen 

and Tan (2001) who reported that incorporation of 

the crop stubble and straw into soil replenish 

nutrients and helps to conserve soil nutrients in the 

long term. Similarly, all the yield attributing 

characters were significantly enhanced with 

increase in levels of fertilizer up to 120 N kg ha-1. 
However, further increase in N levels could not 

bring about any significant changes. Dalal and 

Dixit (1987) has suggested that higher yield with 

higher levels of N might be due to better N uptake 

leading to greater dry matter production and its 

translocation to the sink. Management practice 

such as conservation tillage combined with nutrient 

and residue could increase the crop production   as 

well as soil fertility.  Our findings are in agreement 

with Yadav et al. (2017) who detailed superiority 

of No-till and integrated nutrient management 

practice along with 30% residue retention in terms 
of enhancement of straw, root and biomass yield of 

rice in north eastern region of India.  

CONCLUSIONS 

The use of No tillage, residue kept and 

recommended dose of fertilizers increased the yield 

of rice in Chitwan, Nepal.  No tillage, residue kept 

and recommendation dose of fertilizers helps in 

improving soil fertility, physical, chemical and 

biological properties of soil and enhancing the rice 
yield. The rice under the treatment No Till + 

Residue Kept+ Research based recommendation of 

nutrient recorded the highest number yield 

attributes of rice. Hence this treatment is 

recommended for improving the rice yield and 

promoting sustainability in the study site and 

similar rice growing areas. Nevertheless, we 

encourage further studies to augment rice 

productivity under NT, RK and RD for its 

validation.  
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