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MINERAL NUTRIENTS
Primary Nutrients
Nitrogen (N)
Phosphorus (P)
Potassium (K)

Micronutrients

Calcium (Ca)
Magnesium (Mg)
Sulfur (S)

Boron (B)
Chloride (Cl)
Copper (Cu)
Iron (Fe)
Manganese (Mn)
Molybdenum (Mo)
Nickel (Ni)
Zinc (Zn)
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Acid soils:
Fe and Al-P
Permanent flood

Calcareous soils:
Ca-P

Permanent flood





How important is Phosphorus fertilizer timing to rice yields?

No P Applied at planting Applied at flooding

il P 2 5 (V l )



54%
32%

12%
32%

51%

How much yield is lost due to late applications?

3%
22%22%42%

How much yield is saved with a “Rescue Application” ?
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18‐46‐0

What is the best starter fertilizer for an alkaline (high pH) soil?
DAP, MAP, or TSP‐blend?
What is the best starter fertilizer for an alkaline (high pH) soil?
DAP, MAP, or TSP‐blend?



11‐53‐0





Zinc Deficiencyronzing
laccid

Death of tillers
Complete death

ronzing
laccid

Death of tillers
Complete death



High pH soils (≥7)
 100x less available

 Low soil test Zn
 ≤ 1 ppm

 Early season cold 
stress



Site
 pH 7.9
 Zn  1.0 ppm
Zn Rates:
 0, 5, 10, 15, 20 lb/A
 ZnSO4
2 N Sources
 Urea or Amm. Sulfate
Sulfur balanced
 100 lb Amm. Sulfate 
(24%S)







0 Zn 5 Zn
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commendation for zinc granular fertilizer sources for rice production†

Soil Test

pH ≥ 7 < 7 ≥ 7 6.9 - 6.0 < 6 ≥ 7 < 7

nular fertilizer
ommendation

e granular zinc fertilizer source must be at least 50% water soluable or higher rates of zinc may be needed.

en distribution of most granular zinc fertilizer sources at rates of less than 10 lbs/A is difficult to achieve 

ever, it can be achieved when the zinc is premixed with a starter N application using 50 -100 lbs. ammonium sulfate.

none

1 - 1.5 ppm 1.6 - 2 ppm

5 lb/A none

≤ 1 ppm

15 lb/A 10 lb/A 10 lb/A 5 lb/A‡
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Step 1: hydrolysis

CO(NH2)2 + 2H2O + Urease    →    (NH4)2CO3
urea ammonium carbonate

What does a urease inhibitor do?
How can UI improve N efficiency?





i

e-h d-h

a

5000

5500

6000

6500

7000

7500

8000

8500

9000

9500

10 DPF 7 DPF 4 DPF 1 DPF

Y
ie

ld
 (l

b/
A

)

Application time (Days Prior to Flooding)

Urea

11%



i

e-h d-h

a

a-d a-d
a-e a-c

5000

5500

6000

6500

7000

7500

8000

8500

9000

9500

10 DPF 7 DPF 4 DPF 1 DPF

Urea
Agrotain-Urea

581 lbs
7 %

1238 lbs
15 %



Conversion of NH4 to NH3

NH4
+ + OH- ↔ H2O + NH3



Evaluation of volatilization potential on 
multiple Louisiana soils

Evaluation of volatilization potential on 
multiple Louisiana soils



6 soil evaluated
Crowley (RRS) – pH 6.6
Crowley (RC) – pH 7.4  
Mowata – pH 5.5
Kinder – pH 6.6
Alligator clay – pH 7.2
Calloway – pH 7.1

Soil properties also have a 
huge impact on N loss 

potential
(soil texture, pH, CEC)

Crowley1
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Crowley silt loam
pH 6.9
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. Only use NH4
+ or NH4

+ 

forming fertilizers

2. Apply first application 
on DRY soil and flood 
ASAP.
 Approximately 2/3 of 

seasonal need

3. Apply 2nd application at 
midseason
 Remaining 1/3 of seasonal 

d



plit pre‐flood 
pplication
 2 or 3 applications

reflood of 200# urea
 100# followed by 100#
 5 – 10 days

 Area of research focus

 75# followed by 125#

 N applications into the 
water become more 
efficient the older the 
rice plant are
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