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Plant Nutrient Analysis 

• How Plant tissue analysis can be a 

useful management tool 

• How to collect the samples properly 

• Interpreting the analysis 

• CSI Examples from the real world 



What is Plant Analysis 

• One “Snap Shot” in the life of a plant 

• A measure of what nutrients have been 

taken up by the crop so far 

• A measure primarily of History 

• A valuable tool for Agronomists  



Using Plant Analysis as a Tool 

• Diagnosing visible nutrient symptoms 

– Nitrogen vs. sulfur 

• Detecting hidden hunger 

– Crop growth seems slow or uneven 

• Evaluating your fertilizer program 

• Monitor spoon feeding nutrients 

– Nitrogen (irrigated potatoes) 



Plant Analysis and Soil Analysis 
CSI – Complete information required 

• Information on Good and Bad tissue 

samples 

• Information on Good and Bad soil samples 

• Observations from the field (symptoms)  

• Information of fertilizer rates and application 



Collecting Plant Samples 

• When 
– Plant must be collected within a 7-10 days after visible 

symptoms appear  (results questionable later) 

• What part of the plant 
– It is critical to collect the right plant part.  The 

interpretation is based on that part. 

• Care of the sample 
– Brush any dust off the sample (iron and Manganese 

contamination in the dust) 

– Ship the sample immediately or keep cool in the 
refrigerator.  The sample bags have holes in them to 
keep the sample from getting moldy  



Fill out the Sample Information completely  

Essential Info: 

 

Crop 

 

Stage of Growth 

 

Plant Part 



Plant Sample Envelope 

Sampling Instructions for major crops 

Holes for ventilation  



Which Plant Part to Collect 

• Small plants 

– In most cases the entire above ground 

plant ( i.e. wheat at tillering, corn <12”) 

• Large plants 

– In most cases the most recently mature 

leaf (I.e. soybeans after flowering starts) 

• Use our Plant Sampling Guide 

• Make sure you get enough plants!! 

 



Correct Plant Part is Critical! 

Crop Growth Stage Plant part # for  

Sample 

Wheat Tillering Whole plant (above 

Ground) 

50 

Wheat Jointing to Boot Upper Leaves 50 

Wheat Heading Flag leaves 50 

Corn Less than 4” to 12” Whole plant 15-20 

Corn Taller then 20” First fully developed leaf 15-20 

Corn Tasseling to 

pollination 

Leaf below and opposite 

from ear 

15-20 

Soybean 1-2 trifoliate stage Whole plant (above 

ground) 

25 

Soybean Early bloom to pod 

set 

First fully developed 

trifoliate 

25 

Make sure you collect a big enough sample as well! 





Interpreting Plant Analysis  

• Sufficiency Range Interpretation 

– University research has determined the sufficient level 

of each nutrient for most crops.  The sufficient range is 

always based on a specific plant part and stage of 

growth 

• DRIS (Diagnosis Recommendation Integrated 

System) 

– University research has shown that the ratio of nutrients 

to each other in plants is fairly constant through the 

season.  A numerical index is calculated for each 

nutrient to determine if that nutrient is deficient   



Sufficiency Range Interpretation  
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Sufficient Nutrient Range vs. 

Plant Age 

Crop Stage Potassium 

Corn 2-12” 2.9-5.0% 

Corn 12-20” 2.4-3.5% 

Corn - tasseling 1.7-2.8% 

Nutrient Levels decrease as plants mature! 



Sufficiency Range 

Interpretation 
• Advantages 

– University research available on almost every 
crop 

– Contamination of the sample doesn’t affect 
interpretation of other nutrients 

• Limitations 

– Interpretation for specific stage of growth 

– If more than one nutrient is below the 
sufficiency range, it does not tell you which 
nutrient is the most limiting 



DRIS Interpretation  
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DRIS Interpretation 
• Based on University Research (MN, WI) 

• Calculates a numerical index value for each 

nutrient compared to all other nutrients 

• Indexes from –20 to +20 are normal 

• Indexes larger than -20 indicate a 

deficiency.  (i.e. –35) 

• Ranks which nutrient is the biggest problem 

–    -45 is more of a problem than -30 



Age vs. Nutrient Ratio (Corn) 

Plant Age N/P N/K K/P 
30 days 15 1.4 11 
60 days 15 1.6 9 
80 days 14 1.8 8 
110 days 15 1.7 9 

DRIS Interpretation 

The ratio of N to P stays the same as healthy plants age 



DRIS Interpretation 

• Advantages 

– Crop stage is not as important 

– Ranks nutrients in order of most limiting 

• Limitations 

– DRIS indexes not available for all crops  

– No DRIS index research for edible beans, 
Sugarbeet, canola etc. 

 



CSI (Crop Scene Investigations)  

Examples From the Real World 

• Information on Good and Bad tissue 

samples 

• Information on Good and Bad soil samples 

• Visible symptoms on the plants 

• Other information from the grower (witness) 

  



Example 1 - Corn: Good Tissue Sample 

All DRIS Indexes between –20 and +20 

No nutrient rated as VL  

(high iron is  

Dust on tissue) 



Corn: Good Soil Sample  

Most nutrients are medium or higher 

Sulfur is questionable  



Corn: Bad Tissue Sample (shorter plants)   

Three nutrients listed as low 

All Other Indexes higher than -20 





Corn: Bad Soil  

P & K marginal  

Zinc is Very Low  

%OM low 



CSI Information 
• Good tissue 

– DRIS Indexes were all OK (-20-+20) 

• Good Soil  

– Nutrients medium – high, %OM high 

• Bad tissue 

– Zinc very low (-78 DRIS index), N,K, marginal 

• Bad Soil 

– Zinc Low, P & K  marginal, %OM low 

• Observations – short plants, leaf symptoms 

Zinc needed for corn, More K in starter?) 



Example 2 – Sugarbeet: Good Tissue Sample (normal height)  

All Nutrients are in Sufficient Range 

No DRIS Indexes (no Research) 



Sugarbeet:  Good Soil 

Most Nutrients high except Sulfur  

Sugarbeet not sensitive to low chloride 



Sugarbeet:  Bad Tissue Sample (stunted growth) 

Phosphorus 

Copper? 

No DRIS Indexes (no Research) 



Sugarbeet:  Bad Soil 

Phosphorus Low  

Salt level > 1.0  - Part of problem 

Copper level is high 



CSI Information 
• Good tissue 

– All nutrients in Sufficiency Range  (no DRIS index) 

• Good Soil  

– Critical Nutrients med-high  

– Chloride low but Sugarbeet not sensitive 

• Bad tissue  - P low (No DRIS), 

• Bad Soil -  P low, salt high, copper high 

• Field Observations – stunted plants 

 

Starter P needed to correct problem  



Example 3 – Wheat: Good tissue sample 

Copper - Low 

Cl - Low 

Few DRIS indexes 



Good wheat 



Wheat: Good soil 

Copper is high 

Chloride  is low 

CEC – 12-15 Loam 



Wheat – Bad tissue sample 

Copper - Lower 

Cl - Lower 

Limited DRIS 

Research available 



Bad wheat 1 



Wheat – Bad soil 

Copper is high 

Chloride  is low Chloride  is low 

Copper - Low 

CEC – <10 sandy soil 



Bad wheat 2 
Dying twisted leaf tip = Copper symptoms 

Chloride deficiency 

Symptom is Leaf spot 



CSI Conclusion? 
• Good tissue 

– Chloride and copper low (Few DRIS index available) 

• Good Soil  

– Copper High , chloride low, CEC 12.4 (loam) 

• Bad tissue 

– Chloride lower, copper lower 

• Bad Soil 
– Copper low, chloride low, CEC  8.4 (sandy soil) 

• Visual symptoms verify Copper deficiency 

Copper application needed for wheat production 



Good Corn  

Stalk Nitrate – 2885 ppm 

Soil N 0-6”     28 lb/a 

         6-24”  120 lb/a 

Bad Corn  

Stalk Nitrate – 133 ppm 

Soil N 0-6”     13 lb/a 

         6-24”      9 lb/a 

Example 4 – Corn: Good and Bad tissue and soil 



Corn Basal Stalk Nitrate 
NO3-N ppm Interpretation 

0-250 ppm Low – Nitrogen was probably deficient during growing season 

250-700 ppm Marginal – it is possible that nitrogen shortage limited yield 

700-2000 ppm Optimum – yield was not limited by nitrogen  

>2000 ppm Excessive – nitrogen rate was too high or something else 

caused yield reduction (drought) 

Corn stalk nitrate sample 

Collected after black layer 

Don’t wait too long! 

Nitrate leaches from stalks! 



Example 5 – Durum: Good tissue sample 

Zinc Low 





Durum – Good soil 

Most Nutrients High 

Chloride – low to medium 



Example 5 – Durum: Bad tissue sample 

Zinc Low 







Durum – Bad soil 
Most Nutrients Very High 

Excessively high tests 

Boron (>3.0 toxic?) 

Sodium 

Subsoil salts 



CSI Conclusion? 
• Good tissue 

– Boron high, zinc low 

• Good Soil  

– All nutrients high except Chloride, some subsoil salt 

• Bad tissue 

– Boron Excessive, sodium excessive, zinc low, N low 

• Bad Soil 
– Boron excessively high, sodium high, salts very high 

• Durum dies, but sunflowers (tolerance) 

Boron toxicity, salt issue – crop rotation  
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% Wheat Tissue Samples 

Testing Low or Deficient - 2010 
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% Corn Tissue Samples 
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Select “Plant Tissue Results” 

Go to www.agvise.com  



Enter your account number  “LE0001” (Capitol letters) 

Enter the password “agvise” (small letters) 



New pdf reports for 2011 





Plant Analysis along with  

Soil Analysis  Can… 

– Shows us which nutrient is most limiting 

– Tells us if the problem is slight or severe  

– Shows us if a deficiency is occurring 

(hidden hunger) 

– Improve your problem solving ability 

– Make you the CSI expert!  

 

 



Thank You! 



3rd petiole 

5th petiole 

Meristem Tissue 

Reminder:   

1. Send “Only the  4th Petiole” to the laboratory! 

    (be sure to remove the leaflets from the petiole) 

2. We need at least 30 petioles for each sample. 

Diagram for Identifying 4th petiole to collect 

2nd petiole 

1st petiole 

4th petiole 



Example 5: Irrigated Potatoes 

• Petiole samples every week 

–Monitoring nitrate levels 

–Tracking nutrient trends  

• Soil Samples 

–Monitoring ammonium and nitrate 

–Managing inputs of Nitrogen 





Potassium level low after 60 days 



CSI Information 
• Petiole Tissue Test 

– All nutrients in Sufficiency Range except 

Potassium during the season 

• Soil Test  

– Total soil N during the season looked good 

 

Potassium fertility program needs to be better  



% Potato Petiole Samples 
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