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Background:

Beef cattle manure has long been applied to cropland to increase soil fertility and crop yields. Manure from conventionally-fed
cattle provides a long-term source of nutrients and can influence soil properties such as increasing soil carbon (C) and nitrogen (N),
change soil P, and soil available phosphorus (P) and potassium (K) concentrations.
Dried distillers' grains with soluables (DDGS) are being added more frequently to cattle diets. Manure from cattle fed DDGS is
known to have higher nutrient content than cattle fed traditional diets, but it is not known how this plays a role in soil quality and
plant nutrition.

Objectives:

To compare the effects of adding fresh and composted manure from cattle fed wheat-based DDGS and corn-based DDGS on
biomass and nutrient uptake by canola and residual soil nutrients.
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What they did:

The effect of four types of manure on canola biomass yield, canola N, P, K, and S concentration, soil available N, P, K, S, Cu, Zn, and
the recovery of added manure N was determined. Manure came from cattle fed diets containing wheat DDGS or corn DDGS and was
either fresh or composted. Four rates of manure (60, 120, 180, and 240 tonnes/hectare ) were applied to two contrasting
Saskatchewan soils (Brown and Black Chernozems) in controlled environment conditions, and canola was grown over a five-week
period.

What they learned:

The wheat-based DDGS fresh manure produced the highest biomass yield and resulted in the highest N recovery compared to all
other manures in this study.
Compared to fresh manure, the composted cattle manure contained higher concentrations of N and P. The increased concentration
of salts in the wheat DDGS-fed composted manure was likely due to the fact that the longer the plant material was composted the
less plant material was available therefore concentrating the nutrients in the manure. When the wheat DDGS-fed composted
manure was applied, it resulted in a greater accumulation of nutrients in plant material and soil than the other sources. Researchers
also saw toxicity to canola at higher application rates (90 and 120 t/ha). The toxic effects at high rates appeared to be more
pronounced in the Black soil compared to the Brown soil. The N in wheat DDGS manures in general was recovered by canola to a
greater extent compared to the corn DDGS manures.
Composted treatments resulted in higher soil residual P levels compared to the fresh manure treatments. The increased P in the
composted manures has the potential for P loading in soil and would require reduced rates to avoid excessive build-up of PO 4 -P in
the soil.
The Black soil and Brown soil responded in a similar manner to the addition of the different manures under controlled environment
conditions. Out of the four DDGS-fed manures studied, the wheat-based DDGS fresh manure at 180 t/ha on the Brown soil and the
wheat-based DDGS fresh manure at 240 t/ha on the Black soil resulted in the highest biomass yield, favourable N recovery, and low
toxic effects.

What it means:

Application of DDGS-fed cattle manure to two Saskatchewan soils resulted in significant increases in canola yield and N and P
uptake. Composting, through its effect on reducing water content and concentrating the nutrients, resulted in greater canola
growth enhancement than fresh manure at lower rates of manure application (e.g. 60 t/ha), but resulted in toxicity effects at the
high rates (e.g. 240 t/ha).
The toxicity effect was especially evident for the composted DDGS wheat-fed manure treatments. The increased nutrients in the
composted treatments will affect the optimum rates of manure application. To avoid toxicity and overloading of the soil with P,
composted DDGS wheat-fed cattle manure should be applied at lower rates compared to the fresh manure. Phosphorus-based
applications of manure would better match crop demand than N-based manure applications.
In each case it is recommended that the manure be sampled and analyzed to take into consideration the large variation in manure
nutrient properties that can arise based on different feed and bedding sources.
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