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Table 1. Plant analysis interpretation guide for Mn concentration.  
Deficient Low Normal High Excessive† Crop Growth 

Stage 
Tissue to 
Sample ppm 

Corn 3 to 4 leaf Whole plant N.A. N.A. 50 –160 N.A. N.A. 

 Green silk Ear leaf < 15 16 – 19 20 – 150 151– 350 >350 

Wheat‡ Prior to 
boot Top leaves < 10 11 – 24 25 – 100 101– 350 >350 

Soybean Flower to 
pod set 

Top fully 
developed 
trifoliate 

< 14 15 – 20 21 – 100 101 – 250 >250 

Alfalfa Flowering Upper 6” < 20 20 – 30 31 – 100 101 – 250 > 250 

N.A. Interpretive values are not available. 
† Excessive concentrations are those that are toxic to the plant. 
‡ Also suitable for oat and barley.  
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T ab le  2. M anganese fertilizers and suggestions fo r the ir use  in  ban ded/row  starter applica tio n (B nd) and 
fo liar applica tion (Fo l). B ro adcast applica tio ns are  no t recom m ended . 

F ertilize r M ateria l 
A verag e 

E lem ental 
An alys is  (%  M n ) 

P referred  
Ap plication  

M ethods 
Ap plica tio n  N otes 

M anganese su lfa te  23  –  28  B nd / Fo l E ffective  sou rce for so il o r fo liar app lica tion. 
P oten tia l fo r strong g lyphosate antagon ism . 

M anganese oxysu lfa te  28  –  40  Bnd 
Fo r e ffectiveness  in  banded treatm ents, a t 
least 35 –  50%  o f the  M n should  be in  the 

wa te r so luble  (su lfa te ) fo rm . 

M anganese che la te  
(ED TA ) 5  –  12  Fo l 

M n  che la te  is  not as  e ffective  as  M n su lfa te  
for fo lia r app lica tion bu t M n  m ay be the 

m ateria l o f cho ice when tank-m ixed  w ith  
g lyphosa te . 

M anganese 
com plexes : 
lignosulfonate   

5  –  9  B nd / Fo l 
N o t true che la tes . Equa lly  e ffec tive  to M n 

su lfa te  when  used in  fo lia r or so il 
app lica tion. 

M anganese oxide  
(fine ly ground) 41  –  68  Bnd 

W hen finely g round, acceptab le  bu t less  
e ffective  than M n  su lfa te . D ifficu lt to  b lend 
w ith  granu la r fertilize r. Fe rtilizer s ticke r is 

recom m ended. 

M anganese carbona te  31  –  35  B nd / Fo l A s e ffec tive  as sp ray-g rade  M n su lfa te. 

E lem enta l com position of som e M n fe rtilizer m ate ria ls  m ay va ry. R ead the  m an ufac tu re r’s  labe l to  confirm  
ana lys is  and  fo rm ulation .  
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Table 3. Soybean yield response to Mn treatments at responsive 
locations in Indiana (1990, 1991). Source Eck, Mengel, and Walker, 
1991.  
Mn Treatment Mn Rate per 

Acre 
Yield (Bu. per 

Acre) 
 

Control   0 44.3 
Starter alone†  0 47.1* 
    
Soil MnSO4  Broadcast  10 lbs. 43.4 
Application In-Furrow  6 lbs. 43.8 
 W/ Starter† 1 qt. Mn 

complex 46.5 

    
Foliar MnSO4 1 application 1 lbs. 48.0* 
 2 applications 2 lbs. 46.9* 
    
Foliar EDTA 1 application 16 oz. 46.4 
    
† Acid forming starter fertilizer source was 3-10-10 in 1990 and 10-34-0 in 
1991. 
* Indicates that the yield was significantly higher than the control yield. 
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