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INTRODUCTION Crop rotation is an important practice to maintain and improve soil physical, chemical and biological quality. Numerous studies have reported the beneficial 
effect of legumes on subsequent cereal crops but there are relatively few studies that document the influence of cereals on succeeding legume crops. The objective of this study 
was to evaluate the impact of a wheat rotation crop and nitrogen fertilization of pea on pea root rot incidence and soil microbial community structure and functionality. 

MATERIALS AND METHODS
The experiment is a ten-year old long-term field study located in 

Indian Head, Saskatchewan.

Treatments were:  

•Three N rates (0, 20 and 40 kg N ha-1) 

•Two cropping systems (wheat-pea rotation and continuous-pea)

•Three sampling times (June, August & September) (Figure 1)

Figure 1. Fertilization, sampling time and parameters analyzed for * AEM= Anion exchange 
membranes inserted in May were replaced in June and August and finally removed in September

Soil (depth 0-7.5 cm), plant and root samples were taken from four 
locations in plots and bulked together before analyses (Table 1)
Nitrate and phosphate fluxes were monitored in situ with anion 
exchange membranes (AEM).

Table 1. Variables measured and methods

RESULTS

Soil microbial community 
composition varied with cropping 
systems (P= 0.003). The largest 
changes in biomarkers 
abundance were the increase in 
Gram-ve biomarker C18:1c and 
AMF biomarker C16 1:ω5, and 
the decrease in saprophytic fungi 
C18:2 (Table 3).

The NLFA/PLFA ratio for 
C16:1ω5 was low (0.45) 
indicating a predominant 
bacterial contribution to this 
biomarker which thus 
overestimates impact of rotation 
on AMF.

Overall soil microbial biomass 
was increased by 11% with 
rotation pea (p<0.0001, data not 
shown).

Microbial activity, as assayed 
by three enzymes, was higher in 
rotation pea than continuous pea 
(Table 2).

Arbuscular mycorrhizal
root colonization was 4% 
higher in rotation pea than 
continuous pea (Table 2) 

Pea dry matter yield increased 
in rotation plots compared to 
continuous plots (Figure 2). 

Figure 2. Effect of cropping system and sampling time on dry matter 

yield of pea.  Mean with different letters are different (n=72)
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Practicing crop rotation of wheat with pea not only 
increases pea plant productivity but also increases soil 
microbial activity and functionality, which are two indicators 
of soil quality.

DISCUSSION
Including wheat in rotation with pea changed the soil microbial 

community in favor of bacteria and decreased root rot 
organisms.

Plant N uptake was impaired in continuous pea as shown by 
lower plant N% despite higher NO3 flux in continuous pea.

Higher plant biomass in rotation pea leads to larger residue 
return to soil, a source of carbon and energy for 
microorganisms. Higher plant productivity was concurrent with 
higher soil microbial biomass and activity in rotation pea.

The significance of treatment effects on soil-related variables was 
assessed using repeated-measures analysis of variance (PROC 
MIXED)  and that of plant related variables using ANOVA through 
SAS. The LSD test was used for treatment means comparisons at 
p=0.05. Differences in soil microbial community composition were
determined using discriminant analysis. 

Long-term N fertilization had very little influence, it only reduced AMF root 
colonization.

The NO3 flux was lower but plant %N was higher in rotation plots as compared to 
continuous pea plots, but  phosphate flux was not affected by crop rotation (Table 2). 

The effect of crop rotation on disease suppression was significant (Table 2).

Table 3. Percentage increase or decrease in phospholipid biomarker in 
soil of rotation pea over continuous pea. Means with different letters 
are significantly  different  (n=72)

Table 2. Soil fertility , root rot , AMF root colonization and enzyme activities in two crop rotations ( n=72)
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CONCLUSIONS

AEM = Anion exchange membranes, RC= root colonization, Dase= dehydrogenase
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