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Objectives of the study 

 To measure the seasonal methane 
emissions from rice fields in Punjab 
state of India. 

 

 To study the effect of long-term 
application of fertilizers and 
manures in rice-wheat cropping 
system on methane emissions 
during rice cultivation. 



Experiment 
 A long-term fertilizer experiment under rice-wheat 

cropping system that has been in progress since 1996 at 

Punjab Agricultural University, Ludhiana, India (300 

56’N, 750 52’E and 247 m above sea level) was selected 

to study the effect of continuous application of 

chemical fertilizers in conjunction with green manure, 

farmyard manure and straw on methane emission from 

rice fields.  

 The experiment has 12 treatments and 7 were selected 

for studying the effect of fertilization and manuring on 

CH4 emissions 

 Wheat GM Rice 

Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct 



Treatments  

100% NPK: 120 kg N, 26.2 kg P2O5, 25 kg K ha-1 

Treatment Fertilizer/manure/straw 

T1 100 % NPK from chemical fertilizers 

T2 150 % NPK from chemical fertilizers 

T5 100 % N only from chemical fertilizers 

T7 100 % NPK from chemical fertilizers 

+ straw @ 10 ton ha-1 

T9 100 % NPK from chemical fertilizers 

+ FYM@ 6 ton ha-1 

T11 100 % NPK from chemical fertilizers 

+ Green Manure (Sesbania sp.) 

Control No application 



Assembling of 

gas collection 

chambers and 

bases 

Self 

Gurcharan 

Chamber Base 



Sampling in rice 



Working on Gas Chromatographer 

Gas chromatographer:    Shimadzu 2010 

Nitrogen generator:    NAG 01A 

Hydrogen Generator:    HSS01 

Injector: 

 Mode  : Split 

 Temperature : 1500C 

 Carrier gas : N2/air 

Column- RT-QPLOT 

 Length   : 30 m 

 Inner dia : 0.53 mm 

 Temperature : 600C 

 Total time : 4 min 

Detector 

 Chanel 1  FID 
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Methane flux from rice fields 
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Effect of long-term application of fertilizers and manures  in rice-wheat 

cropping system on  total methane emission during rice cultivation 



Treatment effect & CH4 emission 



Soil Carbon 

Treatment  OC % 
Total 
% C 

Total 
% N  Non-Labile C 

100% NPK 0.328 0.367 0.051 0.039 

150% NPK 0.360 0.398 0.055 0.038 

100% N 0.332 0.379 0.045 0.047 

100% NPK+straw 0.536 0.625 0.046 0.089 

100% NPK+FYM 0.568 0.675 0.069 0.107 

100% NPK+GM 0.446 0.624 0.053 0.178 

Control 0.444 0.449 0.039 0.005 



Rice grain and straw yield (T ha-1) 

 Treatment Grain Yield (t/ha) Straw Yield (t/ha) 

100% NPK 6.41 8.08 

150%NPK 7.90 8.41 

100%N 5.82 6.36 

100%NPK+Straw 7.15 8.06 

100%NPK+FYM 7.93 9.14 

100%NPK+GM 8.19 8.69 

Control 4.69 5.09 

CD 0.74 0.76 





 High methane emissions in control could be 

attributed to higher excretion of root 

exudates by plants under nutrient stresses. 

 Root exudates are simple sugars, 

susceptible easy decomposition 

 In-situ study required to: 

  estimate soil solution organic carbon  

 simultaneously recording methane emission 

 



Part 2- 

Laboratory study 

Cups to collect  

soil solution 



Lab study to measure CH
4
 

fluxes and soil carbon 

dynamics 

Hygrometer 

pH, Eh and Temp meter 

Septums to collect soil solution 
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