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Theory and application of diffusive gradients in thin—films(DGT) in the environment IIl: Theoretical basis and
application potential in phytoavailability assessment

WEI Tian—jiao, GUAN Dong-xing, FANG Wen, LUO Jun”

(State Key Laboratory of Pollution Control and Resource Reuse, School of the Environment, Nanjing University, Nanjing 210023, China )
Abstract: Diffusive gradients in thin—films(DGT) is an in situ method assessing phytoavailability of metal (liod )s and phosphorus. A good
correlation between concentrations of metal (liod )s and phosphorus in plants and their measurement by DGT in soils has been observed in
plenty of studies, as DGT mimics the diffusion limiting uptake conditions that characterise the uptake of these solutes by many plants. In this
paper, we elaborated what DGT measures in a particular environment based on an understanding of the dynamics processes. Mechanisms of
metal (liod)s and phosphorus phytoavailability and how they relate to diffusive fluxes measured by DGT were discussed. Publications report—
ing relationships between concentrations of elements in plants and soil measurements, including DGT, was summarized. In the end, an outlook
on DGT application potential in predicting element phytoavailability was made.
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Figure 1 Soil components accessed by diffusive gradients in
thin—films(DGT) and soil solution measurements
(Adopted from Davison" and Luo et all")
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Table 1 Publications reporting relationships between elements in plant and soil measurements, including DGT ( Adopted from Zhang et al™)
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B R
As 39/39(f) Oryza sativa( 25K1) DGT 5 DOC(s),sol(+ 3% )5 DOC(m) (47
As, Sb 14/1(p) Raphanus sativus DGT(s),sol(s) [48]
Cd 77177 (p&f) Oryza sativa( 51 DGT(s),sol(m); F256 28 FORE T HFSH [49]
Cd 12/4(f) Triticum aestivum L.(Z5K7) DGT(m), K Coer T Cs [50]
Cd 12/4(f) Solanum tuberosum(H:2%) DGT(m), H:H Coer fiTF Ce [50]
Cu 29/29(p) Lepidium heterophyllem(st) DGT(s) [31]
Cu 30/30(p) Silene vulgaris, Elshokzia splendens DGT(s),NH,NO;(s),sol(s),EDTA(m), [51]
(st Fl rt) FICAHEF)(m)
Cu 40/40(f) Triticum turgidum durum(rt) DGT(w),{H DGT 4ftF FI 5 TBLM [52]
7n 28/4(p) Lepidium sativum DGT(s),sol(m) [53]
Zn 28/10(p) Lactuca sativa DGT(s),sol(m),CaCl,(m),HNOs(w), Bl & (w) [54]
7n 28/10(p) Lokin perenne DGT(m),sol(m),CaCl,(m),HNOs(w), s (w) [54]
Zn 8/6(p) Lupinus Nanus DGT(s),sol(s); AMUFEFIN5 G+ AN, : CaCly(s) ,DGT(w), [54]
Zn 10/2(p) Sorghum vulgare Sudanese(rt Fl st) sol(m),DGT(s),CaCly(s) [53]
Cd.Cu.Pb.Zn 13/13(p) Triticum aestivum(st) Cd:DGT(s),CaCly(s), sol(m),Cd*(m), [@{i Z$2EH(w) [55]
Zn:DGT(s), sol(s), Cd*(s);CaCly(m), AL HEH (w)
Pb:DGT(s),sol(s),Cd*(m),CaCly(m), [A]{i; ZZEZH (m)
Cu: B (s),DGT(w), sol(w)

Cd.Cu.Pb.Zn 10/10(p) Triticum aestivum(st) Cd.Cu.Zn:DGT(s), 5 & (m);Pb:DGT(s); B & (w) [56]
Cd.Cu.Pb.Zn  9/3(p) Sorghum vulgare Sudanese(st) Cd.Pb.Zn:DGT(s);Cu:DGT(m) [57]
Cd.Cu.Pb.Zn  6/6(f) Lactuca sativa(st) Cu:DGT(m); Ph: REFEHE (w ) oAt 4 Jm vk i S E 25 R HHE [57)
Cd.Cu.Pb.Zn 18/18(f) Oryza sativa(rt) Cd(rt):DGT(s),s0l(s); CA(H7) : DGT(s),sol(s); [58]

Cu(#47), Zn(4347) : DGT(m ), sol(m ) ; Ph(ZKL) : DGT(m ), sol(w)
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Cd(rt): Tl A
Cd.Zn 9/9(p) Lactuca sativa(st) Zn:DGT(s),logZn*(s);Cd:DGT(w), logCd*(w) [60]
Cd.Zn 12/4(p) Plantago lanceolata(st) Cd:DGT(s),Ca(NO;)y(s), sol(s);Zn:Ca(NO;):(s),DGT(m), sol(s); [61]
3R % pH=3.5~4.5
Cd . Zn 12/4(p) Taraxacum officinale(st) Cd:Ca(NOs)y(s),s0l(m),DGT(w);Zn:Ca(NO;3):(s),DGT(w), [61]
sol(w) ; = HENER MY = pH=3.5~4.5
Cd . Zn 16/4(p&f) Lolium perenne(st) Cu:DGT(s);Zn:DGT(m) [62]
Zn 24/6 Lolium perenne (1t Fl st) Zn: JRFEH(s) ,DGT(m); [63]
Cu: I AL Zn 22
Cd.Zn 717 Salix smithiana(st) 7Zn:DGT(s),NH,;NOs(s);Cd:DGT(s),sol(w) [64]
Ni.Cd 47/4 Triticum aestivum(567) , DGT(m) [65]
Solanum tuberosun(H2£)

Cd.Cu.Ni.Zn 335~502/12 Triticum aestivum (st) Ni: 25 (m),EDTA(m),Ca(NO;),(s),s0l(m),DGT(m),Ni* (m); [66]

Cd: & (m),EDTA(m),Ca(NO;),(m),sol(w),DGT(m),Cd*(w);

Cu: g (m),EDTA(m),Ca(NO;),(m),sol(w),DGT(w),Cu*(w);

Zn: BE(m),EDTA(m),Ca(NO;),(m),sol(m),DGT(m),Zn*(m)
Cd.Cu.Ni.Zn 236~325/12 Lolium perenne(st) Ni: g (s),Ca(NO;s)y(s),so0l(s),DGT(s),Ni*(s); [66]

Cd:sol(s);Cu:EDTA(w), DGT(w)
Cu.P.Zn 14/14 Hordeum vulgare(st) Zn:DGT(s),sol(w),EDTA(w), DTPA(w);Cu:DGT(s),sol(m), [67]
EDTA(m),DTPA(m);P:DGT(s),sol,Olsen P(w)

U 18/18 Lolium perenne(st,rt) DGT(m),sol(m), B REE (m) [68]
meHg 16/3(f) Oryza sativa(st. vt FIZFHL) DGT(s ) ; #HY A TS Yok Rg H , SRAE TR A A KB4 [69]

T s amow FRARSCHERR P 55, p [ SR A0 EFAMSEEE, st o FORMAHL AR MR R AY

Note: Alphabet s, m, w represent strong (s), medium (m) and weak (w) correlations, respectively. Plants were grown in pots (p) or in the field (f) and

metal(liod )s and phosphorus were measured in root (1t ), shoot (st).
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