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ABSTRACT 

System of Wheat Intensification (SWI) is a new concept and technique for cultivation of wheat under 

conditions of resources scarcity for marginal farmers of the country. The technique registered saving of seeds, 

water, nutrients, labour, pesticides and time also, but not at the cost of grain yield and monetary benefits. In 

future time periods with vagaries of climate change, it may be proved to be one of the best climate smart 

technologies and alternative strategies to save precious land and water resources for food security in future. 

INTRODUCTION 

 

Wheat is most widely cultivated food crop and in world standing second in grain production (Meena and Singh, 

2013; DWR, 2012). Wheat is grown in winter season from October to December and mainly harvesting is done 

during February to May. For the perfect   growth of crop, climate of cool winters to hot summers is required. In 

Punjab, the major crop rotation of wheat and rice are followed season by season. The traditional method for 

sowing of wheat is broadcasting and for rice is transplanting. In traditional method more seed rate, fertilizers 

rate, amount of water to grow are needed and competition of crop with weeds is pronounced.  

In present times, the availability of resources is decreasing day by day as these are exploited more than 

capability, thus can adversely affect agricultural production in future. So adoption of techniques like drip 

irrigation, sprinkler irrigation, raised bed planting, bidirectional sowing, cultivation of drought resistant 

varieties and organic farming are advocated. So, a new concept or technique known as a system of wheat 

intensification (SWI) may be adopted for doubling the yield of marginal farmers. This method conserves our 

natural resources and can prove to be a pathway safe for environment and biotic communities in future 

changing climatic scenarios. Weeds can be controlled in a better way by maintaining proper spacing, with lesser 

seed rate.  

SWI was well suited to the small scale farmers in Bihar (Uphoff et.al, 2011). They used this technique 

in both seasons, during kharif, system of rice intensification and in winter system of wheat intensification. By 

using the lower seed rate good yield was reported. Less irrigation was required in the method to maintain the 

soil nutrients and made soil more friable (Dhar et al., 2014) and high output was obtained at lesser cost of 

cultivation. The NGO, Jeevika got good results in Bihar state and 30,000 farmers used SWI methods since 
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2009-2010 (PRADAN, 2012). SWI method gave higher grain yield than broadcasting method under both un-

irrigated and irrigated condition for wheat (Chopra and Sen, 2013). 

SWI reported to be labour saving with farm mechanization (Satyanarayana et  al., 2007).  

Styger and Ibrahim (2009) observed 80-90% lesser seed and 30% less chemicals by adoption of crop 

intensification technique. Khadka (2013) observed that wheat var. WK 1204 produced 2 times more yield by 

applying SRI principles. Rana et al., 2017 reported better performance of SWI as compared to traditional 

method of wheat establishment. By keeping in view the encouraging results, this study is conducted. 

Material and Methodology 

A field trial on wheat crop (Var.PBW-343) was conducted at the farm of Lovely Professional University, which 

falls under Trans-gangetic plains region of agro climatic zone of Punjab during rabi, 2018-19. Seven treatments 

were replicated thrice in randomized block design. Seed priming was done by using the materials like cow urine 

and fungicide and seeds without priming were also sown by broadcasting and line sowing methods along with 

recommended dose or 75% of RDF (Recommended dose of fertilizers). 

Results and Discussion 

Growth and yield attributes in wheat 

Plant height (cm) 

Highest plant height (96.4 cm) was observed when wheat seeds were primed with cow urine and sowing is done 

in lines applied with RDF (T5) followed by  plant height (92.2 cm)  in plots where fungicide treated seeds were 

sown by line sowing method (T4) at harvest stage.  Treatments viz. T4 and T7 remained statistically at par with 

each other in terms of plant height, similar is the case for T2 and T6 as presented in table 1. Maximum 

deviation of plant height from control plot is 23% in T5 followed by 15% in T7 treatments. That means seeds 

treated with cow urine with line sowing method and applied with either 75% or 100% NPK produced better 

height in plants as compared to other treatments. 

Number of tillers plant-1 

Maximum tiller count was observed highest (9.5) and statistically same in  line sown seeds primed seeds either 

by cow urine or fungicide and applied with recommended fertilizers’ dose, however, it was followed by T7 

(Primed seeds with cow urine+75% RDF). Almost 5% lesser number of tillers was noticed by application of 

25% reduced dose of fertilizers even in line sown wheat. While by comparing both methods viz. broadcasting 

and line sowing without seed priming, more tillers were obtained in line sowing (T2) compared to T1 may be 

due to proper plant density and optimum availability of solar radiations, water and nutrients to the plants.  
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Table-1 Plant height and number of tillers per plant in wheat at harvest 

Treatments  Plant 

height  

(cm) 

% change 

from 

control 

Number of 

tillers plant-1 

% change 

from 

control 

T0 Control ( Broadcasting) 78.3     - 5.5 - 

T1 Broadcasting+ 100% NPK 77.4 -1.1 6.1 10.9 

T2 Line Sowing+ 100% NPK 83.6 6.8 6.4 16.4 

T3 Line Sowing+75% NPK 78.1 -0.3 5.2 -5.5 

T4 Primed seed (Fungicide)+Line 

Sowing+ 100% NPK 

92.2 17.8 9.5 72.7 

T5 Primed seed (Cow urine)+Line 

Sowing+ 100% NPK 

96.4 23.1 9.5 72.7 

T6 Primed seed (Fungicide) +Line 

Sowing+75% NPK 

83.5 6.6 8.1 47.3 

T7 Primed seed(Cow urine)+Line 

Sowing+75% NPK 

90.2 15.2 8.9 61.8 

 

Test weight (g) 

Maximum test weight (4.5 g) was observed in T5 followed by T4 with 4.3 g and T7 with 4.0 g test weight. 

Least test weight was found in control treatment, though it was statistically at par with T2 and T3 treatments 

(Fig 1). Similar is the case of number of grains per spike, here maximum grain number per spike was in T5 

followed by T4 and T7 (Fig 2). 

 

Fig 1. Test weight (g) of wheat during 2018-19 
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Fig 2. Number of grains spike-1 of wheat during 2018-19 

Grain yield (q ha-1) 

Grain yield in wheat was found highest (31.3 q ha-1) when cow urine primed seeds were sown in lines by 

applying recommended dose of fertilizers (T5) followed by T7 (cow urine + line sowing+75% RDF) with 14% 

lesser yield. Though test weight and grain number per spike were second highest in T4 but more number of 

spikes, higher spike length and biomass in T7 may contributed to more grain yield  (about 6%) in T7 compared 

to T4 (Fig 3). This may be due to presence of almost 1% nitrogen and potassium and other antimicrobial 

properties of cow urine (Yawalker et al., 1996). These results are corroborated with Tagore et al., 2017, who 

noticed higher seed yield and quality parameters of clusterbean when treated with cow urine. Higher wheat 

grain and straw yield was observed by Shivamurthy, 2005 by using 10% cow urine for seed treatment. 

 

Fig 3. Grain yield (q ha-1) in wheat crop during 2018-19 
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