2018,37(10): 2135-2141 K W K E Rz F R 2018410 H

Journal of Agro-Environment Science

AR, SR, BYET, LR FMRAEXT SR AR ST 4Ol FRERLEAA R, 2018, 37(10) : 2135-2141.
70U Rong, WANG Xiu-bin, CHI Ke-yu, et al. Effects of different sulfur fertilizers on cadmium accumulation in Amaranshus mangostanus L.[J]. Journal of
Agro—Environment Science, 2018, 37(10): 2135-2141.

A E m AR AR XY v S 58 R AR R 520
R K EAHR, REF, ELM, E oW, RSB

(L Hp [ D B2 5 Al 5% 155 40l DX R 5 /A M s A 0 75 37 5 B ) J 5 TP i S 96 28, Jb T 1000815 2. HH [ b i K2, b o
100083 ; 3. bt & TR B R M A FRA A, Jbat 100015)

T8 OB OIS T A B IE R A B O S8 A 1 Cd s g R A AR, LAIESE (Amaranshus mangostanus L) A RAEY) 76
AN R T (BRI R 2T ) Dt P AR ARIRES AR AR B — RIS IRl BRI , ER AN [RIAR P A A N R 1 1 € b 00 532 A K B LR A
Cd BRI LA K SRR . S50 R, PN R P 0 v bt PR G AT 39 (2 1 T 008 S R X A B MR A, FLD T Cd B AR B H VR
SRR R . SO, RO AR B A PR Cd V5 e 1 35 S M R R Cd Al . PR R
Bt A LIS, DB AT Cd SRR 1, I o LA 0 G R B8R o A 5 BRSNSty B 98 Cd R AR 03] L X B
LAS A5 2.39 5% ; MBS DESARER Cd SRR /b R B Ay & Ui I A B AR RN IR £ bt Y, TG 80 B S 5 13
Cdi5ge,

KEER ML 03 R

RESEE.S1437  XEFEED:A  XEHS:1672-2043(2018)10-2135-07  doi:10.11654/jaes.2018-0164

Effects of different sulfur fertilizers on cadmium accumulation in Amaranshus mangostanus L.

70U Rong', WANG Xiu-bin', CHI Ke-yu®, HUO Wen—min'?, WANG Li', FAN Hong-li"

(1. Institute of Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences/Key Laboratory of Plant Nutrition
and Fertilizer, Ministry of Agriculture, Beijing 100081,China; 2.China University of Geosciences, Beijing 100083, China; 3.Beijing Construc-
tion Engineering Group Environmental Remediation CO.,LTD., Beijing 100015, China)

Abstract: In this study, a pot experiment was conducted to investigate the effects of three kinds of sulfur fertilizer (sulfur, calcium sulfate,
ammonium sulfate) on growth and Cd and S accumulation in Amaranshus mangostanus L. in two acidic soils(yellow—brown soil and lateritic
red soil ). The purpose was to select a suitable sulfur fertilizer to assist Amaranshus mangostanus L. in remedying Cd—contaminated soil. The
results showed that the application of S fertilizers on the two acidic soils enhanced Cd tolerance by promoting S assimilation in Amaranshus
mangostanus L. and improved plant growth significantly. In addition, the Cd contents in the shoots and roots of Amaranshus mangostanus L.
increased when S fertilizers were supplied to the yellow—brown and lateritic red soils, respectively. The accumulation of S and Cd increased
with application of the different S fertilizers to the two acidic soils. For the yellow—brown soil and lateritic red soil, ammonium sulfate treat-
ment led to the greatest increase in cadmium accumulation in the shoot, i.e., 1.45 and 2.39 times higher than that of CK, respectively, where-
as the sulfur treatment led to the lowest. Ammonium sulfate as the nitrogen—containing sulfur fertilizer, applied on the yellow—brown and red
soils, can effectively assist Amaranshus mangostanus L. to remedy Cd-contaminated soil.

Keywords: sulfur fertilizer species; Amaranshus mangostanus L.; cadmium; accumulation

Yis BH#A:2018-01-30 A BH:2018-05-17

EE®AN A8 1(1993—), &, SN AL LSRR FENF R GRS B Z T . E-mail: 1355780787@qq.com

BEIEE VU2 E-mail:fanhongli@caas.cn

HESWE : HZE VPRI H (2016 YFDO800806) ; [H 5 [ 48R 3410 H (31372134)

Project supported : The National Key Research and Development Program of China(2016YFD0800806) ; The National Natural Science Foundation of China
(31372134)



2136

YREINCX ity 3755 108

R o 4 J L R K R v S50 A L3, 3
KHELIEESEGYREH G ERER, TR
T LR " IR R b s AR DR R AL, B AR AR
Yy, 3 R A A2 BE R ™ 5 [R]sF AR ) v SRR A
43 I SCGE B W A AR E TR A AR AR
T4 Cd B B MR e TS QAR . AR
FER IR, T A VL DX, Cd 18 08 A AR 2 KU AR ™), R
H SRR A O i 2 3 T — R B R S
Qe [E I AEYE K h T HAA X A
Wi /s RAIR BOREFSF LA, B # O T5 e HIRB E
ORI TS RE R AR AR W AR
MRF RN ARG AR, AT s L3 pHAE L S 571 5
SO A R e Sra e Y R SR S N T A
TN 455 R A W A R AR, PRI it AT sk 4
e AR R A R —

TSP L B SRR Z — AP RDL S
VEF W0 LK ik K Ak P A 2o A rhole 5 R Y
PRI, /AR EIFFE R, 76 5 A IE ) Sk T
JLAAE HE P38 /N 22 AL S i 7 1, 2 e AR ) 1K
N AT P %5 4 BK (Phytochaletins , PCs) B 45 A% ; PCs 5 Cd
254 A R AR Cd i A, M IR Cd A2 35 R T
T HETE 2 AN [RD XA AR A 13 rp I T Cd 8 8 5 152
Wi LA ] o B R B T AT L8 pH L, B S T ML AT (=
SO WA A S 4 J8 JCE Zn  Cu Fe 45 G ol B 4 LA
ook 553 9 o 4 e B AR A RIOPE s BRIRER I A AE
Al i A AR LA, R A3 Zn (Cd SFE G R
AR I RO A B SE S, 7 Ph R Zn {5 % 1 8
HRES AR AS , - 98 rP AR R AR S RGN, - 8 pH (R
5, Tl R B 1= B A5 1Y) Ph RN Zin 5 1 Bl e A7 7K P 11 384
QLIRS (| o 7 7 0 R Bl 3 T
B A B R LEBR SRR , A B A PTG MR A L
Cd B A R R, i 4id PO S R IE Rk
il Cd 75 YL AE -3 —AE ) b 1) 3T A% A0 R AR, X 13 o
ARl R RN A A 7 BLAT A AN Bo-
brzecka %53 1 4 £ =4 0 HH ] 0 , ULER 21 08 5%
(Amaranshus mangostanus L.) [ B35 i 5 L AR 2855 6

FIRT, A0 — SR AR AR N B Cd IR R SRR A N

TR R TR T — RIS, BB AR N AR5 Cd
KIRBIWTFTEE UL o A SCLLGESE BTN 52, WFFEA W]
FEPEBIAL AT BRI - 3 Hh i S A K S i A Cd Wi
SR, I ELARVTAS R AR PR AL A HE AL 25 57 , S ik #% 1k
O S W AL R 42 ) Cd 75 e MR R ST X Cd & 4R
SRR, s R JEB A Cd AL AR A

FINH
1 #REAE

1.1 ikt

3R B BRIV = A U AT 0 AR 2T AT
AU A A A AL R LR 1, S G
% & 1) Cd 8 & A Y K B K (Amaranshus man-
gostanus 1.)™',
1.2 i3t

R PR il 3 AT , AR G (PR, 24l |
BRBR S (CaS0,-2H.0, 0 M4l ) B R 5 (/- Aral) —Fh
AN [R) P B Y B % B (CKO) A 4 b B it S Ach LS 5
2, A 1.00 kg 3B 50 mgo 5 Cd
RIS I e P85 5 A i P DT 30 S 3 % Cd 75 e 3
&5 W 1 - 850 S AR, A A KT £ 0.75
kg, F 1.00 kg 31 Cd (CdCL, - 2.5H,0, 4 #r 4l ) 15
mg. TEREFNZ AT, Cd A CACLIE WL XA, Bl e
B IE A0 A i IR & (46% , 75 4% 321.9 mg) |
BEIR A B (b4l , 545 329.1 mg) 5 T MR
A, BEPLBC, AL 3K CE 2 JE S A
J& B A R 4~5 bR A K Py e KB oK R
BERR X B K Dk H R R K S 1 70% A4 o ARl Ee R
S it TS PR e et A\ B ) RIS R] L A e A B e
FEAE I ZE SR RUIE L [R5 A 2 2R
1.3 Wik 5iE

FERRA K 45 d JF K, 43 Hh SR AR R 25 8 1
K BT 105 CAA T 30 min, 70 CHET . FE AR
A AE - FREL0.300 0~0.400 0 g MM FE &L TN &
B A BE B R 2 SRR AR 3 mL L0 35/ <
&, A HCLO, 2 mL 18 18 #2235 “CIH & 2 he
BUR IR =F, I HCL 1 mL, £ 150 C7F 4 20 min, %

F1 TEERBAMR
Table 1 Physical and chemical properties of soil

kT EERINGE KA AW A 4:Cd HRcd R FH 85 738 ff i
Soil t Organic  Hydrolytic Available P/ Available K/ Total Cd/  Available Cd/ Available S/ pH Cation exchange
or type matter/g-kg" N/mg-kg™ mg kg™ mg-kg™! mg-kg™! mg kg™ mg-kg™! capacity/cmol - kg™
HikEHE Yellow brown soil — 33.0 86.1 9.30 25.6 0.03 0.02 90.3 6.61 10.1
JTRETIE Lateritic red soil 45.6 140 142 118 0.08 0.06 99.1 5.09 16.1
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Figure 1 Effects of different sulfuric fertilizers on the biomass of

Amaranshus mangostanus L.
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Table 2 Effects of different forms of sulphur on accumulation of Cd and content of Cd in Amaranshus mangostanus L.

- HE AT s Cd 5 &k Contents of Cd/pg-g"  Cd BB Accumulation amount of Cd/pg- pot™ HE R BB HESE ZRL

Soil type  treatments b | AR b | AR Bioaccumulation factor Translocation factor

R it 14.1340.10c ~ 20.15+0.37d 4.06+0.03d 0.37+0.01d 1.08 0.60

Tt 21.54+0.09h  29.300.27¢ 6.66+0.01¢ 0.60+0.01¢ 1.39 0.67

WEREE  22.53+0.39a  46.40+0.88a 9.93+0.28a 1.36+0.05a 0.91 0.29

WERSS  21.7740.20b  31.58+0.71b 8.24+0.20b 0.83+0.02b 1.38 0.40

piyAR: payils 13.47+0.12¢  21.13+0.43d 2.06+0.10d 0.20+0.00d 1.04 0.33

Tt 15.61£0.20b  29.17+0.36¢ 2.86+0.05¢ 0.41+0.00c 1.04 0.54

WifRE:  17.40+0.19a  47.41+0.65a 7.0040.11a 1.29+0.04a 1.12 0.35

WS 16.03+0.02b  38.15+0.98b 4.33+0.02b 0.81+0.02b 0.89 0.17

VE - BUE A VIR IEDR (n=3) o [Al— L3R [R5 F5 AN F) 7 B 2R 25 S as 1) g 7K1 (P<0.05) .

Note: Values are means+SE (n=3). On the same type of soil , different letters within one category represent significant difference between treatments (P<

0.05).
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Figure 2 Effects of different forms of sulphur on uptake of S and content of S in Amaranshus mangostanus L.
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