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1. Name of the product/technology (as 

defined above) 

Modified Leaf colour chart for enhancing 

the  Irrigated rice production and Nitrogen 

use efficiency 

2. Name and address of the Institute ICAR-Indian Institute of Rice Research, 

Rajendranagar,  

Hyderabad – 500030, 

Telangana 

3. Institution(s) responsible for 

developing/evaluating/identifying 

including collaborators, if any 

ICAR-Indian Institute of Rice Research, 

Rajendranagar,  

Hyderabad – 500030, 

Telangana  

4. Source of product/technology (Research 

Project/Student Research/Any other ad-

hoc research study) 

Student Research  

5. Period of 

development/evaluation/validation 

2013-2018 

6. Developers (Lead and Associates) Dr. R. Mahender Kumar 

7. Summary of the product/technology 

(maximum of 200 words) 

       Application of N based on LCC 

registered significantly higher growth 

parameters, root growth characteristics, yield 

attributes, yield, nutrient uptake, P and K P 

and water productivity which were 

comparable with STCR based nitrogen 

management practice. The net energy, energy 

use efficiency, energy productivity and 

energy intensity in economic terms recorded 

significantly higher with SRI. Irrigation at 3 

DADPW recorded significantly higher 

energy use efficiency, energy productivity 

and energy intensity in economic terms 

which were at par with saturation treatment. 

Nitrogen application based on LCC recorded 

significantly higher energy use efficiency, 

energy productivity and energy intensity in 

economic terms as compared to other 

nitrogen management practices.  

8. Is it a new technology? (Yes/No). If no, 

prove the details of the technology 

modified 

Yes 

9. IPR involved, if any 

(Patent/Copyright/Industrial Design 

Registration/Variety/Germplasm 

registration). Provide Filed/Granted 

number 

Yes 



10. Validation procedure followed (within 

Institute, collaborators, 

multilocation/multi-site testing) 

Within institute 

11. Brief description of research 

output/technology 
 Leaf colour chart (LCC) measures 

the green colour intensity of rice 

leaves. It consisted of high-quality 

plastic with strips of green colour 

shades ranging from light yellowish 

green (1) to dark green (5) colour 

strips fabricated with veins 

resembling those of rice leaves 

 20-30 % of applied Urea  fertilizer 

can be saved for rice cultivation 

 Reduces the N20 accumulation in 

irrigation water  

a. Objective 

 to evaluate Modified Leaf Color Chart potential for higher grain yield. 

b. Methodology 

         The colour of the single leaf (topmost fully expanded) was measured by holding the leaf 

colour chart vertically and placing the middle part of leaf, 1 cm in front of colour strip for 

comparison. During measurement, the leaf being measured was shaded with the body to avoid 

interference by sunlight intensity. Ten readings were taken for each plot and average was 

computed by rounding off to the nearest 0.5 to determine the need for nitrogen top dressing. 

          In LCC based nitrogen management treatment, the LCC values were recorded as per 

standard procedure (IRRI, 1996) at weekly interval starting from 14 DAT to flowering. Whenever 

the LCC values were found to be below the fixed critical level of three, recommended quantity 

of nitrogen was applied @ 25 kg ha-1and the basal dose of nitrogen was applied @ 30 kg ha-1. 

 

 
Leaf Colour Chart (LCC) – Indian Institute of Rice Research  

c. Yield attributers & Yield 

          Application of nitrogen based on LCC resulted in significantly higher plant height, number 

of tillers m-2, leaf area hill-1, LAI, LAD, dry matter production and partitioning and CGR at all 

the growth stages which were at par with STCR based nitrogen application. RGR was 

significantly higher in nitrogen application based on LCC between 0-30 DAT which was 

comparable with STCR based nitrogen application and there was no significant difference in 

other growth stages. The regression between dry matter production vs. plant height, number of 

tillers m-2, LAI and nitrogen uptake was positive and linear, these parameters accounted for 97.0, 

98.3, 93.5 and 93.6 % of explained total variability in dry matter production, respectively. The 

lowest values were recorded with RDN through inorganic. 



         Nitrogen application based on LCC recorded significantly higher irrigation water 

productivity and water productivity which was comparable with nitrogen application based on 

STCR management practice. The lowest values were registered with RDN through inorganic. 

         Among nitrogen management practices, LCC based nitrogen management recorded 

significantly higher N and K uptake at all the crop growth stages, grain and straw. In case of P, 

uptake was higher with RDN (75 % inorganic and 25 % organic) at all the crop growth stages, 

grain and straw except at 30 DAT. At 30 DAT the nitrogen application based on LCC recorded 

significantly higher P uptake. The lowest N, P and K uptake registered with RDN through 

inorganic at all the growth stages. 

         The highest cost of cultivation was recorded with RDN (75 % inorganic and 25 % organic) 

management practice and lowest was with RDN through inorganic only. Gross returns, net 

returns and B:C ratio were significantly higher with nitrogen application based on LCC and was 

comparable with STCR based nitrogen application. The lowest net returns and B:C ratio was 

recorded with RDN (75 % inorganic and 25 % organic) management practice. 

f. Passport data of the product/ technology 

Along with the instiutional experiments, it also evaluated under various AICRIP cultural 

management trials. 

12. Details of relevant data generated during 

the development/validation 

Attached 

 

 The highest cost of cultivation was recorded with RDN (75 % inorganic and 25 % 

organic) management practice and lowest was with RDN through inorganic only. 

Gross returns, net returns and B:C ratio were significantly higher with nitrogen 

application based on LCC and was comparable with STCR based nitrogen 

application. The lowest net returns and B:C ratio was recorded with RDN (75 % 

inorganic and 25 % organic) management practice. 

 



Table . Grain, straw yield (kg ha-1) and harvest index (%) of rice as influenced by planting methods, 

irrigation regimes and nitrogen management practices during kharif 2013, 2014 and pooled means 

Treatments 
Grain yield (kg ha-1) Straw yield (kg ha-1) Harvest Index (%) 

2013 2014 Pooled 2013 2014 Pooled 2013 2014 Pooled 

Planting methods (M)          

M1 – MSRI 5706 5903 5804 6758 6950 6854 45.74 45.90 45.82 

M2 – SRI 6010 6168 6089 7095 7265 7180 45.87 45.91 45.89 

S.Em± 37 39 38 37 34 31 0.30 0.25 0.27 

C.D. at 5% 224 235 230 226 207 190 NS NS NS 

Irrigation regimes (I)          

I1 – Saturation 6123 6315 6219 7118 7364 7241 46.24 46.17 46.20 

I2 – 3 DADPW 6036 6219 6127 7119 7322 7221 45.89 45.92 45.91 

I3 – 5 DADPW 5414 5573 5494 6541 6635 6588 45.28 45.63 45.45 

S.Em.± 57 63 60 73 51 29 0.37 0.17 0.22 

C.D. at 5% 186 207 196 238 165 96 NS NS NS 

Nitrogen management 

practices (N) 
         

N1 – 100 % RDN 

(inorganic) 
5574 5766 5670 6656 6849 6753 45.55 45.69 45.62 

N2 – 75% inorganic + 

25% organic 
5847 6033 5940 6891 7076 6983 45.89 45.99 45.94 

N3 – LCC based nitrogen 6063 6238 6150 7080 7213 7146 46.13 46.38 46.25 

N4 – STCR targeted 

yield 6.5 t ha-1 
5947 6105 6026 7078 7292 7185 45.65 45.57 45.61 

S.Em.± 66 68 66 64 59 41 0.33 0.27 0.25 

C.D. at 5% 187 192 188 182 167 115 NS NS NS 

Interactions NS NS NS NS NS NS NS NS NS 

CV (%) 6.76 6.76 6.71 5.91 5.51 4.45 5.04 4.51 4.34 

General Mean 5858 6036 5947 6926 7107 7017 45.81 45.91 45.86 



 



 

  

  



 

 



Declaration: I/we hereby undertake that the above information is correct. All scientists in the 

development of this research output have been included in the list of associates. The research 

output does not involve any third party IPR. 

1. Name and signature of all the developers 

Name Developer / co-developer / 

Collaborator 
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Developer 
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