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Why look at Persistent Organic
Pollutants?

o [hey persist for decades
o |1kely mutagenic and carcinogenic effects
o Bioaccumulation potential

o Other remediation strategies are
Inefifiective due to high degree of

sequestration



DIRTY DOZEN
Elimination by International

Treaty Underway

Aldrin Chlordane DDIT/DDE
Dieldrin DioxIins Eldrin
Eurans IHeptachlor Lindane

Mirex PCBs Toxaphene



DDT/DDD/DDE







“Black Beauty™ Is an accumulator

Two species of plants were used:
Cucurbita pepo L. subsp. pepo (‘‘Black
Beauty™) and Water melon

“Black Beauty’ Is considered an
accumulator, while “Watermelon™ Is
termed non-accumulators (White, 2003-2009)



Objective of This Research

Tracking of movement of p,p-DDE from bulk soil
= rhizosphere

—whole root tissue

=xylem sap

= aerial plant tissue of grafted Cucurbitaceae
and comparison with intact plants



Contaminated sites are needed to do
research

¢

*\Where can we get the soil samples?

» More than 400 farmowners were interviewed in this survey to decide
where to collect soil samples from agricultural sites in Sakarya, Turkey.

*One component of the investigation of the interview was a survey of
application of pesticides to the agricultural sites where have been actively
used for 40 years by farmers.

How many soil samples should we get?

*Based upon the survey, thirty-three agricultural sites given
In (Figure 1) were sampled during May and June 2007.

©



Figure 1: Soll Samples collected areas in Sakarya, Turkey.
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DDIT/DDD/DDE Contaminated Soll:

*DDT's contaminated field was: unintentionally
discovered in 2007.

*The field has been sprayed with DIDTS for
Unknown years.

*The field was used for field our experiments.

sF0or pot experiment, contaminated soil was
collected from the field.



EXPERIMENT
Plant Selection:

The two Cucurbitaceae were chesen for the grafting trials.

Selected Cucurbitaceae were grafted by a company (Fide
A.S., Antalya-Turkey) as follows:

1.

2.

SIS

IHomografted Zuke. : Zuke. scion on Zuke
ootstock

Homografted WW.melon: : WW.melon scion on
W.melon rootstock

IHeterografted Zuke : W.melon scion on Zuke
ootstock

Intact plant ofi Zuke

. Intact plants of W.melon



Intact plants and their grafts were transplanted into both poets
containing 7.2 kg of soil and field

Contaminated | Control Soll

Soll

Field |Pot Field Pot

6 6 5 5
IHomografted \W.melon| 6 6 5 5

) ) 5 5

) ) 5 5
Intact plants; of 6 6 5 5

W.melon

Total 110 plants were transplanted






Pot Experiment : Contaminated Soll
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EXPERIMENT

DDE/DDD/DDT concentrations

(Intact, homografted, and heterografted plants)

*R0O01S
Shoots
eAerial Tissues

o[-ruits



Quantitation of p,p’-DDE

Samples were spiked with an internal standard (I1S) solution

Soil samples were extracted in 5 replicates, using methods
published previously (White, 2005).

Solid-phase microextraction (SPME) was conducted on pore
water and xylem sap samples using a 65-pm PDMS-DVB fiber.

The p,p’-DDE content in the samples was determined on a
Agilent 6890N gas chromatograph (GC) with a micro-electron
capture detector (U-ECD).



RESULTS

Soll Samples

DDE, DDD; and DD were found in all
soll samples concentration ranging
from

107.17-3299.64' ng/g (DDE)
8.89-407.04 ng/g (DDD)
50.94-1934.88 ng/g (DDT)



Sampe ID

4.4 DDE Cons.(ng/qg)

4.4 DDD Cons.(ng/g) | 4.4 DDT Cons.(ng/qg)

Sum DDEs Cons.
(ng/g)

A0
Al
A2
A3
=J0)
B1l
B2
B3
CO
C1
C2
C3
DO

FO
GO
HO

276.67+36.28
578.79+28.19
558.07+47.06
442.25+42.23
913.30+63.66
887.50+54.55
1136.66+168.236
966.27+85.32
833.28+61.07
898.98+67.18
1815.54+123.18
3299.64+521.78
51.77+0.98

681.58+41.12
107.17+11.05
530.39+31.52

43.17+7.64
84.26+13.07
76.38+11.99
58.37+6.61
66.53+4.33
84.07+2.87
84.51+13.49
39.35+2.68
106.41+7.07
69.53+5.52
55.92+4.09
135.26+28.78

119.26+10.55
14.78+1.62
8.89+1.67

184.28+58.49
264.82+67.46

315.50+8.77
228.80+43.47
309.91+66.58
339.54+60.26
313.92+94.47
182.45+86.18
521.56+51.21
295.43+55.54
200.89+26.82
325.94+59.99

576.89+109.13
50.94+6.63
81.22+22.49

504.13+87.68
927.88+88.27
949.95+55.22
729.44+77.66
1289.75+64.36
1311.13+97.15
1535.10+263.80
1188.08+83.87
1461.26+97.50
1263.94+70.66
2072.37+116.12
3760.85+603.80
51.77+0.98

1377.75+£154.87
172.89+17.55
620.50+40.77
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Xylem Sap and Pore water

Contaminated Soill

Grafted %

ylem Pore
Plants Sap(ug/L) Water(ug/L)
Intact plant of Zuke  141.20(B) 0.41(A)
Heterografted Zuke 71.00(C) ORCICIVAY
Homografted Zuke  139.94(B) 0.43(A)
Intact plant of
W.melon 0.49(A) 0.53(A)
Homografted
W.melon 0.50(A) 0.39(A)

Control Soill
Xylem
SY-10) Pore Water

N[D)

ND

ND

ND

N[D)

N[D)

ND

ND

ND

N[D)












Conclusions

DDE concentration in rhizosphere soil pore water of
grafted and non-grafted plants are the same

*There are no statistically significant differences
between any pair of means at the 95,0% confidence
level for pore water.

DDE concentrations In grafted watermelon is much
more higher than that of intact plant of watermelon

o Grafted water melen growing in contaminated soil
can be dangerous...
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