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 General trend of durum production 
 Choice of cropping systems 
 Management options for soil N 
 Productivity vs environ. footprints 
 Strip cropping possibility? 

Presenter
Presentation Notes
During denitrification procedure, nirS and nirK gene are working together encoding nitrite reductase, which could transfer NO2- into N2O, this procedure cannot be reverse, so once it is start, N2O would either further be transferred into N2, or released from soil system.
nosZ gene here is encoding nitrous oxide reductase which transfer N2O into N2. So the activity of nosZ here is the key to decide if N2O will be released, or further transferred into N2.
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Grain yield of durum wheat in 
the recent 14 years  
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Summerfallow Stubble

89.6 kg /ha / year 

Y = 89.6X – 1983 
R2 = 0.596 



Conventional 
wheat monoculture 

Diversified systems Pulse-intensified systems 

Choice of Cropping Systems for Durum 
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A Growing N2-fixing pulses in rotation 
prior to durum wheat 

Lentil Pea 

Chickpea 
Nodules 



Direct-seeding pulses in standing wheat 
stubble in rotation 





(Gan et al. 2016) 
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Presentation Notes
The majority of GHG emissions occur on the farm. Consequently, the most effective way for food industry to meet their goals is to select suppliers with relatively low footprints per unit of raw product. It will become a role that food companies require information on carbon footprints of goods or services, and suppliers will have to know the C footprints of the products they produce. 
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Presenter
Presentation Notes
ANOVA repeated measures -  PEA-MUS-LEN-WHEAT IS A VERY GOOD ROTATION



Water-availability category
Dry Normal Wet Dry Normal Wet
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ContW 1352 2104 2205 1887
LentW 1033 2234 2474 1913
SEM 205 196 208 125

----------- kg ha-1 ----------

Wheat grain yield

Wheat grain yield, N use, and NUE in the 
different rotation systems 

(Gan et al., 2015) 

N use    32% 

NUE  46% 



Soil C changes during the 25-yr (1985-2009) in 
different cropping systems 

(Campbell et al. 2011) 

Presenter
Presentation Notes
The carbon footprint of various crop products are usually estimated using the sum of the emissions of N2O from the following SIX parameters: (a) emissions from the decomposition of crop straw, roots and seeds, (b) emissions from the application of synthetic N fertilizers, and (c) the manufacture of N and P fertilizers; emissions from (d) the production of herbicides and fungicides, and finally emissions from various field operations including planting, spraying, tillage, windrowing, and harvesting. We assume that emissions from those associated with labor and machinery depreciation to be similar between crop species or cropping systems, and thus omitted in the comparisons of various cropping systems.
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offset 
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Presentation Notes
Top portion shows carbon emissions from various sources of crop inputs, and the bottom portion shows carbon sequestered into the soil. A per unit farmland carbon footprint value represents the balance between carbon emissions and carbon sequestration. Averaged over the 25-yr study period, the annual greenhouse gas emissions averaged 357 kg CO2eq ha-1 in dry years, 577 in normal years, and 687 in wet years (top portion). The emissions included those from crop residue decomposition, applied inorganic N and phosphorus fertilizers, N leaching losses, application of pesticides, fuel used in various farming operations (such as planting, spraying pesticides, harvesting, etc); and fossil energy used during the manufacture, transportation, storage, and delivery of these crop inputs to the farm gate. However, these emissions were more than offset by the greater carbon conversion of wheat plants from atmospheric CO2 into plant biomass and ultimately sequestered into the soil (bottom portion). Among the four cropping systems, the LentW system gained an average 1039 kg CO2eq ha-1 annually through soil carbon sequestration, which was 26% more than the gain for ContW, 56% more than for FWW, and 62% more than for FFlxW. 



Carbon footprint (kg CO2e kg-1 of grain)
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Carbon footprints of different cropping systems 

Presenter
Presentation Notes
In this study, we estimated carbon footprints of a wheat produced in the Brown, Dark Brown, and Black soil zones of western Canada, just to illustrate that the carbon footprints of a wheat crop will vary substantially depending on the geographic location. As you can see, on a per hectare basis, the wheat produced in the semiarid Brown soil has a carbon footprint values nearly ½ of the same wheat produced in the more humid Black soil in western Canada. Similarly, the footprint intensity (i.e., g CO2e kg-1 of grain) is about 30% lower for the wheat produced in Brown soil compared to thw same wheat produced in the more humid Black soil zone. 



Integrated Cropping 
Systems allows to: 
 Increase crop productivity 
 Improve N use efficiency 
 Increase SOC 
 Reduce carbon footprint 
 Improve soil health 
 Enhance long-term 

sustainability 

Gan et al. (2014) Nature Communications 
5:5012, doi:10.1038/ncomms6012; 
Gan et al. (2015) Nature Scientific Reports 
5:14625, doi:10.1038/srep14625. 



Corn – pea strip cropping 

6-rows of pea 
in 80 cm strip 

2-rows of corn 
in 80 cm strip 
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During denitrification procedure, nirS and nirK gene are working together encoding nitrite reductase, which could transfer NO2- into N2O, this procedure cannot be reverse, so once it is start, N2O would either further be transferred into N2, or released from soil system.
nosZ gene here is encoding nitrous oxide reductase which transfer N2O into N2. So the activity of nosZ here is the key to decide if N2O will be released, or further transferred into N2.



Corn – pea strip cropping 

4-rows of pea 
in 80 cm strip 

3-rows of corn 
in 80 cm strip 
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During denitrification procedure, nirS and nirK gene are working together encoding nitrite reductase, which could transfer NO2- into N2O, this procedure cannot be reverse, so once it is start, N2O would either further be transferred into N2, or released from soil system.
nosZ gene here is encoding nitrous oxide reductase which transfer N2O into N2. So the activity of nosZ here is the key to decide if N2O will be released, or further transferred into N2.



Corn – soybean strip cropping 

4-rows of soybean 
in 80 cm strip 2-rows of corn 

in 80 cm strip 
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During denitrification procedure, nirS and nirK gene are working together encoding nitrite reductase, which could transfer NO2- into N2O, this procedure cannot be reverse, so once it is start, N2O would either further be transferred into N2, or released from soil system.
nosZ gene here is encoding nitrous oxide reductase which transfer N2O into N2. So the activity of nosZ here is the key to decide if N2O will be released, or further transferred into N2.



Wheat – corn strip cropping 

2-rows of corn 
in 80 cm strip 

6-rows of wheat 
in 80 cm strip 

Wheat-corn co-growth stage 

Presenter
Presentation Notes
During denitrification procedure, nirS and nirK gene are working together encoding nitrite reductase, which could transfer NO2- into N2O, this procedure cannot be reverse, so once it is start, N2O would either further be transferred into N2, or released from soil system.
nosZ gene here is encoding nitrous oxide reductase which transfer N2O into N2. So the activity of nosZ here is the key to decide if N2O will be released, or further transferred into N2.



Wheat – corn strip cropping 

-rows of corn 
n 80 cm strip 

6-rows of wheat 
in 80 cm strip 

Wheat grain-fulling stage 
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During denitrification procedure, nirS and nirK gene are working together encoding nitrite reductase, which could transfer NO2- into N2O, this procedure cannot be reverse, so once it is start, N2O would either further be transferred into N2, or released from soil system.
nosZ gene here is encoding nitrous oxide reductase which transfer N2O into N2. So the activity of nosZ here is the key to decide if N2O will be released, or further transferred into N2.



Corn is grown under plastic film 
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During denitrification procedure, nirS and nirK gene are working together encoding nitrite reductase, which could transfer NO2- into N2O, this procedure cannot be reverse, so once it is start, N2O would either further be transferred into N2, or released from soil system.
nosZ gene here is encoding nitrous oxide reductase which transfer N2O into N2. So the activity of nosZ here is the key to decide if N2O will be released, or further transferred into N2.



Film cover helps 
reduce soil 
evaporation during 
the entire growing 
season 

Weeds are 
blocked under 
the plastic film 
cover physically 
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During denitrification procedure, nirS and nirK gene are working together encoding nitrite reductase, which could transfer NO2- into N2O, this procedure cannot be reverse, so once it is start, N2O would either further be transferred into N2, or released from soil system.
nosZ gene here is encoding nitrous oxide reductase which transfer N2O into N2. So the activity of nosZ here is the key to decide if N2O will be released, or further transferred into N2.
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(Chai et al. 2013, 2014, 2016) 
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During denitrification procedure, nirS and nirK gene are working together encoding nitrite reductase, which could transfer NO2- into N2O, this procedure cannot be reverse, so once it is start, N2O would either further be transferred into N2, or released from soil system.
nosZ gene here is encoding nitrous oxide reductase which transfer N2O into N2. So the activity of nosZ here is the key to decide if N2O will be released, or further transferred into N2.
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