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The Effect of Combined Treatments of Phytohormones and Chelating Agents on the Accumulation Capacity in Amaranth
GUO Meng-lu (Department of Life Sciences, Heze University, Heze, Shandong 274015)

Abstract
phytohormones(1AA, GA,, SA) and chelating agents( EDTA) , foliage application and root irrigation were carried out to study the influence

[ Objective ] To discuss a high efficient phytoremediation technology for soil pollution. [ Method] By using combined treatments of

on amaranth repair efficiency. [ Result] The combined treatment increased biomass of amaranth under ' Cs, ®Sr, Cd stress. The Cs, *Sr,
Cd enrichment in amaranth by root irrigation were obviously higher than that by foliage application;The phytoextraction efficiency of phytohor-
mones and chelating agents from best to poor was as following: 100 mg/L SA + 1.5 mg/kg EDTA, 500 mg/L GA, + 1.5 mg/kg EDTA,
100 mg/LIAA + 1.5 mg/kg EDTA. [ Conclusion] Under the treatment of 100 mg/L SA and 1.5 mg/kg EDTA by soil irrigation, the total ab-

sorption dose of ' Cs,*Sr, Cd per plant can achieve the maximum value.
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Table 1 The formula of compound treatment of phytohormones and

chelating agents

G WIEN Ab 3 L]

Application manner Treatment Formula
iy CK 0
Foliage application PIAA 100 mg/L IAA +1.5 mg/kg EDTA

PGA 500 mg/L GA, +1.5 mg/kg EDTA
PSA 100 mg/L SA +1.5 mg/kg EDTA

R JIAA 100 mg/L TAA +1.5 mg/kg EDTA
Root irrigation JGA 500 mg/L GA, +1.5 mg/kg EDTA

JSA 100 mg/L SA +1.5 mg/kg EDTA

L.4.2 "Cs.™Sr.Cd FEEAYIGE . BEHET R AL 5 S
Joi, HERRRIR 0. 2 ¢ FEAL BT = FR, A 10 mL iR 5 1R
(fMR: e SARRIARAREE3: 1) Insiid 5. ARah BB AL UbE
e AR, HE R AW HAR R T aE.

0.5 mol/LAHAREZZE 100 mL, SR FH K IR T WG ik
SERLPIRE B oR™ Se 01 Cs & &, IR 8% 0 26 [ PE 2 A
AATO0 SNSRI TR

1.5 #HEBRGIT K Microsoft Excel 2003 #4347 554 Ak
B,k H DPSv 7. 05 {4 it 47 B2 K K J5 2 43 BT ( One-way
ANOVA) 4§ 0.05 7KF- T 47 Duncan £ 134 .
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2.1.1 v AR s R, e 2 nTa, 2 A b ]
BEINAT DESEAR 25 Il R A BRI A 5 AR AR R T 5K
TR SEAR A A ) R R T T M 20 A A )
1 T 2ETE ARR . JSA I FRARFE A ik CK (4. 48 £ JGA
ALPEZE I ) AR Tk B IR, 43 3 F CK 289, 06%
315.28% o JGA RbIT  hb b3 BRRAE i ik B de =i (L, =
F CK 304. 83% ,306. 85% , W] UL, #R & FE#E T, 500 mg/L
GA, +1.5 mg/kg EDTA KbFRAT 55 SEMIAR A A i e K
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Table 2 The effect of biomass of amaranth plants under combined treatments of phytohormones and chelating agents g

e, b HRER A= Py i A i A i M BB FRRRA P

x 3 aqa M naq 3 aga 3 aqa [ M aca

e The biomass The biomass The biomass The biomass of The biomass

Application manner Treatment .

of roots of stems of leaves above-ground per plant
CK 0.102 Ff 0.256 Ff 0.386 Gg 0.642 Gg 0.744 Gg
TH- T % it PIAA 0.294 Ee 0.668 Ee 1.121 Ff 1.789 Ff 2.083 Ff
Foliage application PGA 0.413 Dd 0.987 Bb 1.514 Bb 2.501 Bb 2.914 Bb
PSA 0.446 Bb 0.883 Cc 1.376 Dd 2.259 Dd 2.705 Dd
R FR Bk JIAA 0.299 Ee 0.673 Dd 1.212 Ee 1.885 Ee 2.184 Ee
Root irrigation JGA 0.428 Ce 0.996 Aa 1.603 Aa 2.599 Aa 3.027 Aa
JSA 0.457 Aa 0.887 Ce 1.487 Cc 2.374 Ce 2.831 Ce

L [FIFIA RN TR AR BAE 0. 05 JKF-22 53 03 5 RIS RIS FRER R4 AR BIAE 0. 01 JRP- 22 54 B %

Note ; Different lowercases in the same column stand for significant differences at 0. 05 level ;different capital letters indicate extremely significant differences at

0.01 level

2.1.2 XPLLESER ZHRIRI R . 3k 3 AT, 2 A B
LIRS AL AR K S CK 2R 3. #4b3h,
PAJIAA AR PRE AR IR, o CK R 4. 95 5 o obkms 25
FLE HBLAE JGA AbFR, 4350175 T CK 65.17% 82.55% . 4
AbBfrR PGA LB AR fRe /)y s PIAA (JTAA AR BRAG#R 7 \25
HLi/N, 20K CKOf 1,43 1,51 f5A11.45.1.58 £, %4
x3 EYHRSESHNESLENATIRZ KRB0
Table 3 The effect of combined treatments of phytohormones and che-

lating agents on the agronomic traits of amaranth plants

W L Fe
Application T Plant length  Stem diameter ~ Root length
reatment
manner cm mm cm
CK 14.68 Ff 1.22 Ff 1.24 Gg
Ly PIAA 21.04 Ee 1.84 Ee 5.92 Ff
Foliage PGA 27.28 Dd 2.93 Bb 4.14 Bb
application PSA 24.26 Bb 2.65 Ce 5.82 Dd
GRE JIAA 21.22 Fe 1.93 Dd 6.14 Ee
Root irrigation JGA 28.14 Ce 3.13 Aa 4.36 Aa
JSA 25.16 Aa 2.82 Ce 6.12 Ce

T : [AFAENG FREFRIR A AR BIAE 0. 05 /KT 22 5 ik 25 IR 51 AN ] R
RN AN HAE 0. 01 7KF- 22 940 B 3%
Note ; Different lowercases in the same column stand for significant differ-
ences at 0. 05 level ; different capital letters indicate extremely signif-
icant differences at 0.01 level

A AL FOE AR AL B 5 0 AR B/ MY R 100 me/L TAA
+1.5 mg/kg EDTA, 100 mg/L SA + 1. 5 mg/kg EDTA,
500 mg/L GA, +1.5 mg/kg EDTA , X #5220 49 52 0 A K
F/MEYK K 500 mg/L GA; +1.5 meg/kg EDTA 100 mg/L SA
+1.5 mg/kg EDTA 100 mg/1 TAA +1.5 mg/kg EDTA

2.2 SAAEILIEEEE Cs."Sr.Cd KRME

2.2.1 XPRLRTCs S Cd 15, 1 o] LB 44
FEAR 25 R Cd & 5 AR BN/IMKRICE 500 mg/L GA, + 1.5
mg/kg EDTA (100 mg/L SA +1.5 mg/kg EDTA (100 mg/L IAA
+1.5 mg/kg EDTA CK, M- [ Mjiti 7 20 & R ROR /N TFAR &R
BEVE Ty =, AR A Cd 5 i B 2 TR ZEHB (P <0.05)
IAA +1.5 mg/kg EDTA AbBEAR (25 mH3R Cd & & de/y, 70 31
Jy CK £ 1.39.1. 85.1. 18 £%, 500 mg/L GA + 1.5 mg/kg
EDTAGZMFE T, AR (25 i8R 9 Cd & & K, o0 %l F CK
85.13% .184.62% .23.37% .,

JNE 2.3 AT LAFE H 25 A FRET B 38 453 A0t Cs ™ Sr
WU BE 1 AN [A] Cs. St AR B /MR IRl 100 mg/L SA +
1.5 mg/kg EDTA, 500 mg/L. GA, + 1. 5 mg/kg EDTA,
100 mg/L IAA +1.5 mg/kg EDTA CK, #R 2 15 e b 30 (R 16 &
BRI T i T it 7 2o A [R5 A BHAL 08 3 A AL
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Fig.1 The Cd content of various organs of amaranth plants un-
der combined treatments of phytohormones and chelating
agents
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Fig.2 The *Sr content of various organs of amaranth plants
under combined treatments of phytohormones and chela-
ting agents
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Fig.3 The ™ Cs content of various organs of amaranth plants
under combined treatments of phytohormones and chela-
ting agents
s P H R B EE T CK(P <0.05) , % MArx™ Cs i
Wi B 2 T T Sr(P <0.05) . 100 mg/L IAA +1.5 mg/kg
EDTA Jb 3 5 3 ) K 25 3™ Cs ™ Sr iy 0 i i 55 /D,
100 mg/T. SA +1.5 mg/kg EDTALLFEAR 25 % Cs * Sr Y
WS i K, 4% 3 0 X Cis 1 5 K W i 43 51 R 0. 761

0.966.1.675 mg/g, 535N CK ft) 1.87.1.65.1.69 1%,
2.2.2 XHHE Cs MSe Cd 1REI, H# 4 AL A bR
LI FE Cs M Sry Cd 5552 RECK T CK, IR R TE
T3 AR EE T i st 75 =Cn] 48 e iz K F- JGA Ab ) Cd
B8 O™ Cs #438 UK . 100 mg/L TAA + 1.5 mg/kg
EDTA ZhHR M L3405 Cd\" Cs " Sr i1 R B die/ N
JSA Kb 3™ Sr 38 R BUROK, B8 CK & il 64.21% , "] IR,
100 mg/L IAA +1.5 mg/kg EDTA KbFE T &1 0038 I #4435
Cd. " Cs. ™ Sr MY fE S1 5%, 500 mg/L GA, + 1.5 mg/kg EDTA
SEAEALTETR, 1 BT Cd BBz 2R 8RR, T 100 mg/L
SA +1.5 mg/kg EDTA & & 4b B 3% Sr iy 12 R H0k
"R,
F4 EYBEESEESHESLE TR 3™ Cs ¥ Sr.Cd #
Table 4 The Cs,® Sr, Cd translocation factors of above-ground of
amaranth plants under combined treatments of phytohor-

mones and chelating agents

s Bis AL S s R

ﬁﬁﬁﬁjjﬁ b ‘Cd iﬂﬂé /%7;& 130 Q.
Application Cd translocation . .

Treatment £ Translocation — Translocation
manner actor

factor factor

CK 16.45 Gg 3.32 Ee 2.71 Ff
TH- TR 55 it PIAA 21.88 Ff 4.42 Dd 3.53 Ee
Foliage PGA 27.13 Bb 4.93 Bb 3.72 Dd
application PSA 24.51 Dd 4.93 Bb 4.16 Bb
ARG JIAA 22.67 Ee 4.49 Ce 3.60 Ee
Root irrigation  JGA 27.81 Aa 5.15 Aa 3.97 Ce

JSA 25.13 Ce 5.12 Aa 4.45 Aa

T [FFIARNG FREFRR A AR AE 0. 05 KO- 26 57 355 [R5 AN [|) oK
R RIR AT 0. 01 KV 22 Al B 3
Note ; Different lowercases in the same column stand for significant differ-
ences at 0.05 level ;different capital letters indicate extremely signif-
icant differences at 0.01 level

2.2.3 XPEETCs S Cd i m, HES AT, 2 AL
HCs M Sr Cd 1Y & 5 R KT CKOAR R DEME )y UM LT
RIS A 2 M AR R A A2 Cs M Sr Cd Y BE
$1, 100 mg/L TAA +1.5 mg/kg EDTA & 4bH T, i 3%
i Cd [YBE T IRAR 17 500 mg/L GA, +1.5 mg/kg EDTA &4
AEFRT M B AR AR AR, DA ERXS Cd iz g
ke IWHCs "Sr @ HEREORE 3 P A4 H K FI/IMEK
W R 100 mg/L SA + 1.5 mg/kg EDTA 500 mg/L GA, +
1.5 mg/kg EDTA 100 mg/L IAA + 1.5 mg/kg EDTA CK; 4T
TS FBXE Cs * Sr B A R B TS, PIAA 4b
B EEREGRN, 5§ CK 250 3%, 705 CK iy 111
1. 24 %5 171 JSA AbBRAY B4 R A0 K.
3 givEitie

(1) IZWIER YR 58602 G A BERT S m 4L
DSR2 R A W B R LD SR bR R L E AR 2R
R, AR R R 7 = CAH LE T T ity S R T 20 DS i A
K, G A A BRSSP i AR A R B /IMER Ry
500 mg/L GA; +1.5 mg/kg EDTA (100 mg/L SA +1.5 mg/kg
EDTA 100 mg/L IAA +1.5 mg/kg EDTA
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Table 5 The **Cs,®Sr,Cd bioaccumulation factors of amaranth plants under combined treatments of phytohormones and chelating agents

U Sr EHERE TCs WA Cd HHERE
it 72X AbER *Sr bioaccumulation factors "**Cs bioaccumulation factors Cd bioaccumulation factors
Application manner Treatment AR 3B AR HF R RER H 3B
Root Above-ground Root Above-ground Root Above-ground
CK 1.32 Gg 4.09 Gg 1.92 Gg 8.19 Ff 0.21 Gg 0.68 Gg
TH- Tf 5 it PIAA 1.46 Ee 4.89 Ff 2.39 Ee 10.09 Ce 0.31 Ff 1.05 Ee
Foliage application PGA 1.67 Ce 5.54 Dd 3.12 Bb 12.46 Ee 0.40 Bb 1.31 Bb
PSA 2.17 Aa 6.24 Bb 3.56 Dd 12.96 Dd 0.37 Dd 1.26 Dd
HRA G JIAA 1.47 Dd 5.07 Ee 2.59 Ff 10.62 Aa 0.31 Ee 1.10 Ff
Root irrigation JGA 1.86 Bb 5.69 Ce 3.31 Aa 12.59 Ff 0.41 Aa 1.34 Aa
JSA 2.29 Dd 6.32 Aa 3.81 Ce 13.21 Bb 0.40 Ce 1.30 Cc

T : [FPIAR [RINE TR A AL AR 0. 05 JKF-22 53 0.3 5 RIS RIS - RE R /R4 AR BEAE 0. 01 JRP-22 574 (8.3

Note ; Different lowercases in the same column stand for significant differences at 0. 05 level ;different capital letters indicate extremely significant differences at

0.01 level
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