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O n - F a r m  C r o p p i n g  T r i a l s 

MicroEssentials - SZ® as a Fertilizer Source for Soybean
   Fertilizer: Treatments
     1) Control (Chk) - no fertilizer
     2) Nitrogen Only (N)
     3) N and Phosphorus (N+P)
     4) N, P, and Sulfur (N+P+S)
     5) MicroEssentials-SZ applied at 200 lbs product per acre (MEZ)
     Potassium kept at non-limiting levels
     Fertilizer was broadcast and incorporated before planting
     All nutrients were balanced to apply similar rates 
     Sulfur in treatment 4 was applied as 50% AMS and 50% Tiger 90
          Weed Management: Glyphosate
       Experimental Design: Randomized complete block design with 4 replications

Location
Soil Test

County P K Zn OM pH
--------------------ppm------------------------ --%--

Hallock Kittson 30 610 0.8 8.8 7.0
Lamberton Redwood 24 172 0.8 5.0 5.2
Rock Dell Olmsted 51 130 3.9 3.2 6.8
Warroad Lake of the Woods 29 96 1.0 2.8 7.6
Waseca Waseca 27 172 0.9 7.1 6.5
P,Bray-P1 phosphorus; K ammoniom acetate potassium; Zn, DTPA zinc; OM, organic matter loss on ignition; pH, 1:1 
soil:water

Table 1. Initial soil test data for 0-6” samples collected before treatment application for soybean MicroEssentials - SZ 
studies. 

Objective:   
The purpose of this study was to determine the efficacy of using MicroEssentials-SZ, a multi nutrient fertilizer 
manufactured by Mosaic, on the yield of soybean and to determine which nutrient or nutrients may be respon-
sible for increased yield.
Results: 
This research studied the effect of MicroEssentials-SZ on the yield of soybeans.  Treatments were designed 
to compare the impact of individual nutrients applied with the fertilizer.  The product is a multi-nutrient blend of 
nitrogen (N), phosphorus (P), sulfur (S), and zinc (Zn) that has an analysis of 12-40-0-10-1 (% N-P2O5-K2O-S-
Zn).  The material is manufactured using dry mono-ammonium phosphate (MAP), ammonium sulfate, elemen-
tal sulfur, and zinc oxide.  In this study we compared treatments using N only as ammonium nitrate, N and P 
as MAP, and N , P and S as MAP, ammonium sulfate, and elemental sulfur.  All treatments were intended to 
supply the nutrients in the same amount as the MEZ which was applied at 200 lb. of product per acre (24 lb 
N, 80 lb P2O5, 20 lb S, and 2 lb Zn per acre).  Treatment differences were assessed using analysis of vari-
ance procedures.  When the analysis indicated one or more treatments significantly differed treatment means 
were compared for response to N, P, K, S, and Zn by averaging treatments with and treatments without each 
individual nutrient and comparing their means’.

Initial soil test results are given in Table 1.  Soil P levels were High to Very High at all locations, K ranged from 
Medium to Very High, and in general Zinc was higher than levels in which deficiencies are likely to occur in 
other crops.  The only locations where a deficiency of an element was likely was K at the Warroad site which 
was in the medium classification for soybeans.  The Very High levels of soil test P indicate that a response 
to P from the MEZ product is highly unlikely.  There is no established critical value for Zn on soybeans in the 
state of Minnesota.

Results from soybean trifoliate samples collected at full bloom are given in Table 2 and 3 for the Hallock and 
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MicroEssentials -SZ® as a Fertilizer Source for Soybean (continued)

O n - F a r m  C r o p p i n g  T r i a l s 

Year 1 Summary
•  The sites had adequate P and Zn 
levels in the soil.
•  Soybean trifoliate S and Zn con-
centration were not influenced by 
treatments.  Trifoliate P concentra-
tion was affected by P application at 
the Warroad location
•  Soybean trifoliate P, S, and Zn 
concentration did not fully relate to 
yield differences
•   Application of MEZ fertilizer did 
not increase yields more than N, 
N+P, or N+P+S fertilizer treatments
•   Yields were increased by N  
application at one location.

Site
Treatment

Chk N N+P N+P+S MEZ P>F +
------------------------------------%---------------------------------

Hallock 0.42 0.41 0.44 0.41 0.41 0.35
Warroad 0.34c 0.35bc 0.38ab 0.39a 0.37abc 0.04
+ Treatments are significantly different when P < 0.05.

Site
Nutrient and Sufficiency Level

P SL + S SL + Zn SL +
------------------------------%-------------------------------

Hallock 0.42 S 0.27 -- 26 S
Lamberton na 0.35bc na 0.39a na 0.04
Rock Dell na na na
Warroad 0.37 S 0.28 -- 22 S
Waseca na na na
+ SL, sufficiency level: L, Low; S, Sufficient: H, High

Site
Treatment

Chk N N+P N+P+S MEZ P > F +
----------------------------bu/ac------------------------------------

Hallock 57 60 60 58 58 0.50
Lamberton 52 52 50 54 51 0.42
Rock Dell 35 33 35 32 33 0.84
Warroad 41c 49a 47ab 51a 44bc 0.02
Waseca 51 50 52 53 52 0.38
+ Treatments are significantly different when P < 0.05.

Warroad locations (samples 
were collected from all sites but 
data are not available).  Table 
2 summarizes trifoliate P levels 
by treatment. Application of P at 
Warroad increased trifoliate P 
concentration.  For the cases of S 
and Zn there was no difference in 
treatment so the data were aver-
aged across treatments for both 
locations (Table 3).  

All treatments tested sufficient 
for P and Zn (P, 0.26 to 0.50%; 
S, no critical level available; Zn, 
20 to 50 ppm).  Soybean yields 
(adjusted to 13% moisture) were 
significantly affected by one or 
more treatments at the Warroad 
location (Table 4).  Treatment 
means comparisons indicate that 
N increased yield by an average 
of 6 bu/ac at the Warroad site.  A 
comparison could not be made 
between the trifoliate N concen-
tration and yield response since 
the data has not been run at this 
time.  However, the effect of P on 
trifoliate concentration was not 
translated into higher yield. 
In no cases did the MEZ treat-
ment increase yields further than 
any other treatment other than 
the control (chk).  The only other 
site that showed a small increas-

ing yield trend was at Waseca where yields were slightly higher with P.  
However this increase, if significant, would be only 1 bu/ac which would 
not be economical based on the rates applied.  

The lack of yield response to the MEZ treatment alone is not surprising 
since the only difference between that and any other treatment applied 
is the inclusion of zinc.  Soybeans are not know to be highly responsive 
to zinc as compared to other crops such as corn or edible beans.  In ad-
dition the sulfur in MEZ did not increase yields.  Similar to Zn, soybeans 
are not known to be highly responsive to sulfur.  When applying fertil-
izer sources such as MEZ or MAP for soybeans, the main consideration 
should be price per lb. P2O5 or N since these nutrients may significantly 
affect yields.  While soybeans may not respond to S or Zn there could 
be a benefit from the carry over of these nutrients to following years’ 
crops.

Table 4. Soybean MEZ yield summary by treatment for each location.

Table 3. Soybean trifoliate nutrient concentration from samples taken at R2 (full 
bloom) averaged across treatments in the MEZ study.

Table 2. Soybean trifoliate phosphorus concentration from samples taken at R2 
(full bloom).


