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Field SiteField Site

 1983 test site run by T. Culliney & D. Pimentel

 Short-term effects of sludge etc. application on
arthropods growing on collard greens

 15’ x 15’ plots with buffers

 5 replicates, randomized block layout

 Subsequent site use: no tillage, hay crops



TreatmentsTreatments

Syracuse sludge (industrial)
Groton/Marathon sludge (smaller towns)
Groton + Cd* (to approach Syr. Cd level)
Groton + Dieldrin* (to equal Syr. PCB’s)
Cow manure

 100 T/acre dry matter loadings (rototilled)

 *Cd and Dieldrin surface applied after sludge



ObjectivesObjectives

Locate the plots

Confirm plot geometry with transects

Plot-by-plot sampling:
Soil characteristics
Worm populations/metals



June 1983 aerial photo! 

Plot Layout

Row 4

Find Plot LocationsFind Plot Locations



Confirm Plot CentersConfirm Plot Centers

  Surveying
  Transect Sampling
  Soil Analysis:
      Cd
      pH
      fibers



Transect SamplingTransect Sampling

 pH and Cd
        pinpoint plot
        centers and
        borders

* buffers between plots



3. Sampling for3. Sampling for
 Soil & Worms Soil & Worms

 Two sampling digs: 6-27-05 and 7-13-05
(hot days! Second dig several days after 0.5”
of rain)

 30 sample sites, 25 plots plus 5 controls
(untreated plots and row 4 aisles

 sampled top soil and subsoil

 wet weight and dimensions (8” deep first
time, 6” deep second time)



Worms!Worms!

Back  at the lab:Back  at the lab:
CountedCounted
Rinsed, placed on wetted filter paper in Rinsed, placed on wetted filter paper in petripetri

dishes and allowed to depurate for 48 hoursdishes and allowed to depurate for 48 hours
Frozen and driedFrozen and dried
Digested in nitric acidDigested in nitric acid
Analyzed by ICPAnalyzed by ICP



Soil Analysis - CadmiumSoil Analysis - Cadmium

* All of the 2005 cadmium concentrations are averages of all
five plots of the same treatment except for Syracuse, which
uses four of the five.

0.8 ± 0.20.8 ± 0.2
0.8 ± 0.30.8 ± 0.3
0.7 ± 0.20.7 ± 0.2
3.3 ± 0.63.3 ± 0.6
0.9 ± 0.20.9 ± 0.2

3.2 ± 0.8*3.2 ± 0.8*

2005 Soil Cd2005 Soil Cd
(ppm)(ppm)

NANA0.20.2ControlControl
000.50.5ManureManure

59591.71.7DieldrinDieldrin
78781515CadmiumCadmium
50501.81.8GrotonGroton
54545555SyracuseSyracuse

Minimum %Minimum %
LossLoss

19831983
Reported SoilReported Soil

Cd (ppm)Cd (ppm)TreatmentTreatment



Soil Analysis - CopperSoil Analysis - Copper

Copper Concentration vs. Soil Treatment
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Soil Analysis - ZincSoil Analysis - Zinc

Zinc Concentration vs. Soil Treatment
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Worm CountsWorm Counts
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Worm Analysis Worm Analysis –– Cadmium Cadmium
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Cadmium CorrelationCadmium Correlation

Cadmium Concentrations in the Worms and Soil

R
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Worm Analysis Worm Analysis –– Copper & Zinc Copper & Zinc
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ConclusionConclusion

  Sludge is bad andSludge is bad and
    worms are gross!!!    worms are gross!!!



Conclusions & SpeculationsConclusions & Speculations
  Cadmium concentrations dropped substantiallyCadmium concentrations dropped substantially
  from the original concentrations  from the original concentrations
 Even after 22 years heavy metal Even after 22 years heavy metal

     concentrations remain elevated in the soil     concentrations remain elevated in the soil
 There is a significant correlation between  There is a significant correlation between CdCd
  soil concentrations and   soil concentrations and CdCd uptake in the worms uptake in the worms
  (R  (R22 = 0.89) = 0.89)
 Weather conditions (record high temperatures!) Weather conditions (record high temperatures!)
 may have heavily influenced worm sampling, may have heavily influenced worm sampling,
 overwhelming the impact of the heavy metals overwhelming the impact of the heavy metals
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Questions?


