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Once goals are set for growing a cover crop, then the 
next step is to start selecting species. Species need to 
match the goals, growth requirements, and growth pe-
riod. Ideally, a cover crop will create a full canopy 
above and below the ground. 
 
Seeding date will influence species selection. Seeding 
warm season crops into cool soil is not as productive 
as using cool species. Seeding cool season crops into 
soil with high temperatures, especially warm nights, is 
less effective than warm season species. Make sure to 
match the maturity with the estimated time of growth. 
Having a species that matures too early may not be the 
best for the mix. 
 
Soil moisture will also influence what species will be 
used. Some species are more drought tolerant than 
others. Larger seeded crops will require more water to 
germinate, so that may influence your decisions. Soil 
moisture may even delay seeding until moisture is 
forecasted. This will shorten the time of growing, but 

if nestled in a drought peri-
od, may save wasting the 
seed. There is a fine line be-

tween waiting for the rain and missing a rain event. 
Everything has to be ready to seed. It is better to seed 
it into dry soil and have it rain, than to seed into tem-
porally moist soil. If it is a full season poly crop for 
grazing or hay, Mother Nature will dictate what spe-
cies will excel, next year the same blend may look dif-
ferent because of weather conditions. 
 
Seeding technique may limit choices of seed options. 
Broadcast seeding large seeded species will have low 
success rates, where deep seeding small seeded spe-
cies will not work consistently. Species like fall rye or 
winter triticale can successfully be broadcast seeded in 
either high rainfall areas or irrigation. Likewise, small 
seeded species can be successfully seeded deeper than 
normal if accompanied by large seeded species. The 
large seeded crops when coming through the soil, will 
loosen up the soil allowing the small seeded crops to 
fight through from the deeper seeding depth. This 
works when the larger seeds outnumber the smaller 
seeds, and there is decent organic matter. The risk will 
be if the soil crusts, the small seeded species mortality 
rates will be high. 
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Impact of Environmental Stressors on Agricultural Production  
David Simbo, LARA 

The worldôs population will reach 9 billion people by 
2050 (FAO 2009a). The increase in population will 
result in an increase in food demand It is estimated 
that grain production will need to more than double to 
meet demand by 2050 (Assman 2013). Under the Dec-
laration of the World Summit on Food Security, 70% 
more food will need to be produced (FAO 2009b). 
Although crop productivity continues to rise to meet 
demands overall, there is a decrease in the rate of yield 
improvements; among the three main crops that feed 
the world (maize, rice wheat), only in maize has the 
rate of yield increase been maintained over the past 
decade (Fischer and Edmeades 2010).  
 
While agricultural productivity clearly needs to in-
crease to meet a growing demand, climate induced 
stressors tend to reduce productivity. Current climate 
prediction models forecast a slow but steady increase 
in atmospheric temperature and an intensification in 
the frequency of heat and drought stress (Mittler et al. 
2012; Li et al. 2013). The IPCC (2007) has suggested 
that high temperatures will be followed by extreme 
weather conditions such as frost and lengthy drought 
events that would negatively impact crop production 
worldwide. Drought, salt stress and low temperatures 
have been identified as the major agricultural chal-
lenges as these factors prevent field crops from max-
imizing their full yield potentials.  
 
It has been estimated that global maize and wheat pro-
duction from 1998 to 2002 fell short by 3.5% and 
5.5%, respectively, due to the combined effects of 
temperature, drought and other stressors (Lobell et al. 
2011). In 2015, several farmers in Alberta, Saskatche-
wan and Manitoba had to reseed their canola fields 
because of late frost damage. Several counties in Al-
berta declared an agricultural disaster due to drought 
in 2015. At the end of the harvest season in 2015, data 
from Alberta Crop Report, indicated that yields for 

barley, oats 
and dry pea 
were about 
20% below 
the 5 year 
average 
while yields 
for spring 
and winter 
wheat were 
12 and 37% 
below the 5 
year aver-

age for Region Three (Smoky Lake, Vermillion, Cam-
rose, Provost) (Alberta Agriculture 2015).  
 
There is the need for the development of improved 
crop varieties that are tolerant to abiotic stresses and 
able to produce maximum yields in order to meet 
growing demand while at the same time countering 
the effects of abiotic stressors on yields (Cominelli et 
al. 2012).  
 
Some on-farm practices have been shown to reduce 
run offs, evaporation and increase the water retention 
capacity on farmersô fields thereby mitigating the ef-
fects of drought. These include: 
 
¶ Growing drought and other stress tolerant varieties 
¶ Crop rotation increases water infiltration and rain 
water use efficiency (Gaudin et al 2016.  

¶ No tillage and high residues reduces soil water 
evaporation (Mitchel et al. 2012).  

¶ Cover crops have been shown in several studies to 
improve water infiltration and reduce evaporation 
(Unger and Vigil 1998).  

¶ Increasing crop diversification has been shown to 
improve soil water storage and crops access to 
moisture thereby minimizing the risk of crop fail-
ure from drought (Gaudin et al. 2016).  
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