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Goals for this talk
• Review most critical 

nutrient needs for western 
alfalfa

• Methods for identifying 
and correcting nutrient 
deficiencies



Importance of select nutrients in plants

Phosphorus
• Nucleic acids 

(RNA, DNA)
• Phospholipid 

bi-layer 
(cellular 
membranes)

• ATP, ADP 
(energy 
transfer, 
metabolism)

Potassium

• Osmoregulation 
(cell turgor –
stomata guard 
cell movement, 
cell division)

• pH stabilization 
(within cells)

• Enzyme 
activation and 
protein synthesis 
(photosynthesis)

Sulfur Boron
• Component of 

several amino 
acids

• Chlorophyll 
formation

• Enzyme 
activation

• Nitrogen 
assimilation 
(NO3

- to NO2
-

to NH4
+) in 

plants
• N fixation in 

legume-
rhizobia 
nodules

Molybdenum
• Cell wall 

formation
• N fixation in 

legume-
rhizobia 
nodules



Better Crops, 2017

Nutrient Lbs removed/ton 
hay

P 5

K 40

S 4

B 0.06

Mo 0.004



Meyer, Marcum, & Orloff, 1994



Visually IDing P and K deficiency in alfalfa

• Less easy to visually identify
• Generally stunted plants
• Slow to establish
• Wiry stems

• Very distinctive symptom
• Can advance to leaf burning
• Reduced stand persistence



Visually IDing B and S deficiency in alfalfa

• Chlorosis and redenning of plant tops
• General stunting
• Chlorosis of new leaves



Tests are always best

Better Crops, 2017



Soil Sampling
New to field? Grid Variability known? Composite

• Zones
• Soil surveys
• Productivity
• Texture/ECe maps

• 10-20 cores/sample for a 
representative sample/zone

1 sample/6 acres (Biscaro & Orloff, 2009)
Geisseler



Tissue Sampling
Stems Bales?

• Per zoned production area
• 40-60 stems

• from at least 30 plants

Orloff, Putnam, & Wilson, 2008



More sampling details
Soil
• Preplant, top 6-8 inches
• Mid-season comparison to tissue
• Dormancy at least every other 

year
• Return to same areas 

(benchmarks) to measure 
effectiveness of management

Tissue
• 1st cutting, 1/10 bloom*
• Mid-season diagnosis
• Regrowth of 1st cutting for 

S deficiency diagnosis

* At mid-bud stage, PO4-P should be 50% 
higher, and K should be 10% higher



Interpreting nutrient deficiencies

Better Crops, 2017



Correcting P & K deficiencies
Recommended P and K application rates based on soil and tissue tests

Soil or tissue test result
Yield Deficient Marginal Adequate

Nutrient (tons/acre) Application rate, lbs/acre
Phosphorus (P2O5) 8 120-180 60-90 0-45

12 180-270 90-130 0-60
Potassium (K2O) 8 300-400 150-200 0-100

12 400-600 200-300 0-150
From Irrigated Alfalfa Management for Mediterranean and Desert Zones



Applying fertilizers

Phosphorus
• Shallow incorporation up 

to 2 year supply, pre-plant
• Banding preplant more 

efficient than broadcast
• Topdressing in winter or 

dormancy each year as 
“split” application for 
vulnerable soils/high 
fertilizer price

Potassium
• Split application 

rates over 300 lbs 
K2O/acre between 
dormancy and 
summer

• Topdressing anytime 
OK

Sulfur
• 200-300 lbs S at 

planting OK if 
deficient

• Lasts 5-6 years

• Granular S in neutral-
high pH

• variable size –
controlled availability

• Gyp in low pH



Take home messages

• Yield goals set the precedent for crop removal.
• Preplant soil testing, nutrient correction, and stand 

establishment are critical to early yield and crop longevity.
• Understand variability of field; tissue and soil sample on time 

and according to variability.
• Benchmark sampling areas should be used for measuring 

condition changes.
• Correct most limiting factors first, then retest and reassess.



Thanks for listening.

Have a safe trip 
home.


