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Abstract: In order to/ clarify the effects of chelate tetrasodlum glutamate diacetate (ﬁLDA) on the remediation of cadmium (Cd)
containated fhfmland by Pennisetum purpureum Sehum JGLDA was applied in differént methods within 60 days: total application’ floses

of 585, 1 1770, and 27340 kg-hm~ ?

were equally‘ divided (into 1-4 applications, respectively, and the time intervals of 2-4 applications

were ‘30 ,20, and, 15 days/Frespectively. The bhiomassy Cd__(;ont'éq_t,;' and amount of Cd extracted from aboveground parts of Pennisetum

purpureum Sehum

in addition to the pH, disolved organi¢carbon (DOC) mass concentration,

and other indicators in soil were

analyzed, The results“showed that the biomass and Cd content of the aboveground parts of Pennisetum purpureum Schum increased

significantly when GLDA was applied many times at a low application dose. The number of applications and the total dose were the key

factors influencing the biomass and Cd content, respectively. The highest amount of Cd extracted was 16. 78
(applied four times) , which was 275.39% higher than the CK treatment (i. e.,

g-hm™? at 585 kg-hm ~*
no GLDA was applied). There was significant positive

correlations between the pH, mass concentration of DOC, and content of DTPA-Cd, and the total dose and number of applications. The

mass concentration of DOC was the main factor affecting the DTPA-Cd content. The total Cd content in the soil (after at 585 kg+hm

-2

was applied four times) decreased by 3.23% compared with that of the soil before planting Pennisetum purpureum Schum. Therefore,

the application of GLDA is of great significance for the remediation of Cd contaminated farmland by Pennisetum purpureum Schum, and

the application method should be selected reasonably.

Key words: tetrasodium glutamate diacetate( GLDA) ; Pennisetum purpureum Schum; remediation; cadmium; farmland
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Table 2 Detailed application methods of GLDA

Ab PR R BN i/ kg - hm Syt SNt/ kg hm —2 STt 1] ] B/ d
CK 0 0 0 —
D1 585 1 585 —
D2 293 2 585 30
D3 195 3 585 20
D4 146 4 585 15
Z1 1170 1 1170 —
22 585 2 1170 30
73 390 3 1170 20
74 293 4 1170 15
Gl 2340 1 2340 —
G2 1170 2 2340 30
G3 780 3 2340 20
G4 585 4 2340 15
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Table 3 Cd content and enrichment and transport coefficient of Pennisetum purpureum Schum when GLDA was applied in different methods

Cd Ftt/mg kg !

by R BCF TI
IR " 3 i e ¢
CK 0.66 £0.01d 0.33 £0.03d 0.25 £0.01d 0.30 £0. 02d 0. 48e 0.45d
D1 0.82 +0.01¢ 0.40 £0. 04¢ 0.26 £0.01c 0.35 £0. 02¢ 0.57d 0.43e
D2 0.84 £0.03c 0.53 +0.04b 0.19 £0.01e 0.41 £0.01b 0.67¢ 0.49¢
D3 0.94 £0.01b 0.66 £0.02a 0.30 £0.01b 0.53 £0.01a 0. 88b 0. 56a
D4 1.01 £0.0la 0.65 £0.01a 0.32 +£0.01a 0.54 £0.0la 0.90a 0.53b
CK 0.66 £0. 01bc 0.33 +£0.03b 0.25 £0.01c¢ 0.30 £0. 02¢ 0.48d 0.45¢
71 0.96 £0. 05a 0.42 £0.01a 0.22 +0. 03¢ 0.35 £0.02a 0.57a 0. 36e
72 0.61 £0.01c 0.42 £0.01a 0.12 £0.02d 0.32 +£0. 02be 0.52¢ 0.52b
73 0.72 £0. 06b 0.30 £0.02¢ 0.29 £0.01b 0.29 £0.0lc 0.47d 0. 40d
74 0.48 £0.02d 0.32 +£0.01b 0.37 £0.01a 0.34 £0.0lab 0.55b 0.71a
CK 0.66 £0.01a 0.33 £0. 03ab 0.25 +£0.01a 0.30 £0. 02¢ 0.48¢ 0.45e
Gl 0.50 £0.01b 0.31 £0.01b 0. 10 £0. 02d 0.24 £0.02d 0.3%e 0.48d
G2 0.48 0. 02b 0.38 £0.03a 0.16 £0.01b 0.31 £0. 02bc 0.50b 0.65¢
G3 0.31 £0. 04c 0.34 +0. 04ab 0.13 £0.01¢ 0.27 £0. 02cd 0.44d 0.87b
G4 0.28 £0. 03¢ 0.37 £0.03a 0.23 £0.01a 0.32 0. 02ab 0.52a 1. 14e
1) AR[INE TR ] — B AR TR S MEUCH 2 ] 19 2% 5 8. (P <0.05) i j" ; .‘ IF
20 s TR B B s (71792, 83 mge L & oK j;EnT
- _— B -
'8 W 4.63 i DI/~D4., 71 ~lz4 71 G1 ~ c4lal sy Dot
16+ % =
ul % ﬁiﬂ&r“éa\jﬂjjj 491,60, 758.92 @119255
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Table 4  Pearson’s correlation coefficient between the application methods of GLDA, soil physical and chemical

properties and biomass, Cd uptake and accumulation in aboveground parts

GLDA GLDA -3 -3 i -3
p DOC— DTPA-CA i Jvivcs Ez}g (iﬁlj/;\; cﬁéﬁ%

pH 1 0.290 0.348 0.791* 0.018 -0.301 -0. 404 -0.319
DocC — 1 0.955* 0.682* 0. 664 * -0.084 -0.300 -0.229
DTPA-Cd — — 1 0. 666 * 0.558* -0.192 -0.357 -0.326
GLDA Bt fin i — — — 1 0.243 -0.379 -0.553* -0.473
GLDA 43 Hta ik 4% — — — — 1 0.571* 0.377 0. 476
M bR — — — — — 1 0. 551 0.726 ™
Mo L Cd & — — — — — — 1 0.953*
i 1 EB Cd $REGE — — — — — — —

L

1) 5 P<0.05, * * 35 P <0.01
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Table 5 Regression equations of biomass, Cd content and the amount of Cd extracted from aboveground

parts involve with the application methods of GLDA

R A5 A i )9 5D R? DW F &M VIF, VIF,
Hb R Y V= -0.009 a+7.264 1 +87.278 0.611 1.384 0. 009 1.063 1.063
Ho b Cd V= -0.000 a+0.038 ¢ +0.360 0. 584 0. 945 0.012 1.063 1.063
Hb R Cd HHUR V=-0.003 a+1.746 ¢t +7. 631 0. 595 1.227 0.011 1.063 1.063
1)V Fm AR I ; o F7R GLDA SIS  ke-hm 25 ¢ TR UL
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