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Phosphorus in Salinas Valley SoilsPhosphorus in Salinas Valley Soils
•• Concerns about soil phosphorus came to Concerns about soil phosphorus came to 

the attention of the agricultural industry in the attention of the agricultural industry in 
the Salinas Valley about five years ago the Salinas Valley about five years ago 

•• Enforcement of Total Maximum Daily Load Enforcement of Total Maximum Daily Load 
(TMDL) and issues with the Conditional (TMDL) and issues with the Conditional 
Waiver spurred this interestWaiver spurred this interest

•• Through careful fertilization of crops in Through careful fertilization of crops in 
the Salinas Valley we have unwittingly the Salinas Valley we have unwittingly 
built up phosphorus levels built up phosphorus levels 



Accumulation of P in Salinas Accumulation of P in Salinas 
Valley Soils*Valley Soils*

92.692.6Production fieldProduction field

53.953.9Research stationResearch station

37.337.3PasturePasture

Soil P ppmSoil P ppmSite BackgroundSite Background

* Sites within 0.5 mile of each other* Sites within 0.5 mile of each other



Plant Uptake and Plant Uptake and 
Crop RemovalCrop Removal

Soil Solution PSoil Solution P
HH22P0P044

--; HP0; HP044
--22

SorbedSorbed PP
Clays, Al, Fe OxidesClays, Al, Fe Oxides

Secondary PSecondary P
MineralsMinerals
Ca, Fe, Al PhosphatesCa, Fe, Al Phosphates

Primary P Primary P 
MineralsMinerals
ApatitesApatites

Organic POrganic P
Soil BiomassSoil Biomass
Soil Organic MatterSoil Organic Matter
Soluble Organic PSoluble Organic P
Plant ResiduesPlant Residues

LEACHINGLEACHING
Tile flows to Tile flows to 
Surface watersSurface waters

EROSION, EROSION, 
RUNOFFRUNOFF
Sediment and Soluble PSediment and Soluble P
(Urban, Industrial, Ag.)(Urban, Industrial, Ag.)

INPUTS:INPUTS:
Fertilizers: H2P04

-; HP04
-2

Biological and Organic P:
(i.e. compost)

PHOSPHORUS CYCLEPHOSPHORUS CYCLE



Management of Phosphorus Management of Phosphorus 
FertilizationFertilization

•• Soil tests provide the best measure of Soil tests provide the best measure of 
available P for crop growthavailable P for crop growth

•• Based on P fertilization trials conducted Based on P fertilization trials conducted 
by Tim Hartz in the Salinas Valley in 2002 by Tim Hartz in the Salinas Valley in 2002 
–– 2003,  soils with greater than 2003,  soils with greater than 55 ppm55 ppm
bicarbonate extractable P (Olsen test) do bicarbonate extractable P (Olsen test) do 
not respond to additional P fertilizationnot respond to additional P fertilization

•• Soils with less than this amount, Soils with less than this amount, 
especially in the winter when soils are especially in the winter when soils are 
cold, may need P fertilizationcold, may need P fertilization



Phosphorus in Salinas Valley SoilsPhosphorus in Salinas Valley Soils

979778 78 -- 134134Clay Clay 
LoamLoam

909036 36 -- 133133LoamLoam

939362 62 -- 139139Sandy Sandy 
LoamLoam

Mean Soil PMean Soil P
ppmppm

Range of soilRange of soil
P valuesP values

Soil Soil 
TypeType



Management of Phosphorus Management of Phosphorus 
FertilizationFertilization

If soils are so high in soil P is there any If soils are so high in soil P is there any 
need for P fertilization?need for P fertilization?

•• In most soils, especially in the warm In most soils, especially in the warm 
times of the year times of the year –– nono

•• There are soils that have levels that There are soils that have levels that 
may justify P fertilization, especially may justify P fertilization, especially 
in the cooler times of the yearin the cooler times of the year



Phosphorus Fertilization TrialsPhosphorus Fertilization Trials

•• Over the past two years we conducted Over the past two years we conducted 
four field trials on P fertilization of head four field trials on P fertilization of head 
lettucelettuce

•• We examined P fertilizer types and We examined P fertilizer types and 
application timing. This article application timing. This article 
summarizes the results of these studiessummarizes the results of these studies

•• The objective of these trials was to The objective of these trials was to 
evaluated if P fertilization rates could be evaluated if P fertilization rates could be 
reduced without jeopardizing yield reduced without jeopardizing yield 



Typical Crop Uptake and Removal Typical Crop Uptake and Removal 
of Phosphorus in Lettuceof Phosphorus in Lettuce

10 10 –– 151515 15 –– 20 20 LettuceLettuce

Removal in Removal in 
Harvest Harvest 
lbs P/Albs P/A

Crop UptakeCrop Uptake
Lbs P/ALbs P/A

CropCrop



Trial SummariesTrial Summaries

NoNoJune 2June 2454544

YesYesApril 29April 29303033

NoNoApril 18April 18686822

NoNoJan 27Jan 27474711

YieldYield
responseresponse

PlantingPlanting
DateDate

Soil PSoil P
ppmppm

TrialTrial



Details of Trial No. 3Details of Trial No. 3

PreplantPreplant606027271515--1515--1515

at plantingat planting20209977--77--00--7722

at plantingat planting2020991010--3434--0 + 1% Avail 0 + 1% Avail 

at plantingat planting202099Ortho Ortho PhosPhos 1212--5858--0 0 

at plantingat planting202099ActagroActagro 77--2121--0 0 

------------------------UntreatedUntreated

ApplicationApplicationPP22OO55/acre/acre
lbslbs

P/acreP/acre
lbslbs

TreatmentTreatment
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P uptake and YieldP uptake and Yield

28.928.91.041.0410.710.71515--1515--1515
32.232.21.171.1711.911.977--77--00--77
32.732.71.201.2011.911.91010--3434--0 + 1% Avail 0 + 1% Avail 
30.330.31.101.1011.811.8Ortho Ortho PhosPhos 1212--5858--0 0 
32.932.91.181.1812.112.1ActagroActagro 77--2121--0 0 
29.529.51.091.0911.311.3UntreatedUntreated

Mean Mean 
Wt./Acre Wt./Acre 
(Tons) (Tons) 

Mean Mean 
Head Head 

Wt. (Lbs) Wt. (Lbs) 

Crop P Crop P 
UptakeUptake

(Lbs/Acre) (Lbs/Acre) 

TreatmentTreatment



RecommendationsRecommendations

•• Fertilization of head lettuce with P can be Fertilization of head lettuce with P can be 
justified on sites with less than 55 ppm justified on sites with less than 55 ppm 
soil P in the wintersoil P in the winter

•• Once soils warm in the late spring, Once soils warm in the late spring, 
however, these sites do not respond to P however, these sites do not respond to P 
fertilizationfertilization



RecommendationsRecommendations

•• In situations where P fertilization is In situations where P fertilization is 
justified, low atjustified, low at--planting treatments planting treatments 
applied in a band over the seedlines applied in a band over the seedlines 
provides a useful technique to maximize provides a useful technique to maximize 
yieldsyields

•• The low P fertilization rates will help The low P fertilization rates will help 
reduce further loading of P in Salinas reduce further loading of P in Salinas 
Valley soilsValley soils



Thank you for your attentionThank you for your attention


