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The effect of selenium on cadmium accumulation, chemical forms and the resistance of peanuts

BIAN Wei-le-si', YAN Jia—pu', CUI Liang?, ZHANG Lei"”

(1.College of Resources and Environment, Qingdao Agricultural University, Qingdao 266109, China; 2.Chengyang Branch, Qingdao Environ—
mental Protection Bureau, Qingdao 266109, China )

Abstract : This paper investigates the influence of selenium on growth , physiological resistance , accumulation and chemical forms of cadmi—
um(Cd) in peanuts under varied treatments of Cd(0,3,30 mg-kg™) through a series of experiments. Results showed that, application of Se
influences peanut biomass significantly for all different Cd levels, and Se amendment decreased the accumulation of MDA and cell mem—
brane damage. Cd stress significantly reduced the net photosynthesis rate of peanuts,and the net rate of photosynthesis first increased and
then decreased with increasing Se levels. Under Cd pollution(3,30 mg-kg™),Cd concentrations in the peanut plants first decreased , then
increased with increasing Se levels. The lowest Cd concentration in peanuts occured when treated with 0.25 mg +kg™ Se application. When
soil Cd concentrations were 3 mg kg™ and 30 mg -kg™,Cd concentrations in the shoots and roots decreased by 12.71% ,46.13% and
21.29% ,36.00% ,respectively ,under 0.25 mg-kg™ Se treatment. NaCl, HAc, and water—extractable Cd were predominant in peanuts. Ap—
plication of Se increased HAc and water—extractable Cd. Results showed that moderate Se application could effectively inhibit Cd activity
and decrease Cd transportation and accumulation in peanut plants.
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The different lowercase letters indicate significant difference among(P<0.05). The same below

B L FRSMREEYE

Figure 1 Biomass of shoots and roots of peanut
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Figure 2 Relative electrolytic leakage and MDA content of shoots of peanut
& 1 Cd BB THE Se MIEEX BB MAIF M
Table 1 Effects of selenium on the photosynthetic efficiency in peanut under the stress of cadmium
S A R AT CO- I L
S Net photosynthetic rate/ Transpiration rate/ Intercellular CO, concentration/ Stomatal conductance/
Treatments 5 54 4 B
pmol +m™-s mmol +m™-s pL-L mmol-m™-s
Cd0+Se0 25.27+0.45b 5.66+0.23a 296.33+10.02ab 352.33+4.51c
Cd0+Se0.25 27.13+0.57a 5.86+0.23a 204.33+10.97¢ 465.00+5.00a
Cd0+Se0.5 23.40+0.56¢ 5.73£0.19a 218.00+9.17¢ 368.67+1.15b
CdO+Sel 21.00+0.92d 5.20+0.15b 278.0£12.29¢d 303.3x4.16f
Cd3+Se0 21.23+0.78d 5.65+0.15a 294.33+9.07ab 313.00+10.54ef
Cd3+Se0.25 23.50+0.79¢ 5.78+0.11a 204.33+9.02¢ 361.00+3.61bc
Cd3+Se0.5 20.63+0.68d 5.03+0.20b 269.33+5.03d 319.00+7.00e
Cd3+Sel 13.60+0.26g 4.41+0.13cd 273.67+4.93cd 197.00+7.00h
Cd30+Se0 17.23+0.45¢ 4.61+0.04¢ 305.33+3.06a 291.33+8.33¢g
Cd30+Se0.25 20.63+0.78d 5.07+0.20b 267.00+2.00d 330.33+3.79d
Cd30+Se0.5 15.77+0.90f 4.22+0.17d 301.00+10.26a 286.00+4.36g
Cd30+Sel 11.40+0.26h 4.14+0.12d 285.67+1.15bc 174.67+7.77i

TE  ANF/NE TR FORAL PR 22 7 (P<0.05) . FIAl.

Note: Different small letters meant significant difference among treatments at 0.05 level. The same below.
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Table 2 Cadmium content of shoots and roots of peanut(mg-kg™)

S AN Treatments i 13553 Shoot HZ Root
Cd0+Se0 0.1520.02¢ 2.98+0.08¢
Cd0+5¢0.25 0.3020.01g 13520.01g
Cd0+5¢0.5 0.27+0.01g 2.53+0.02¢
CdO+Sel 0.25+0.01g 2.73+0.03g
Cd3+Se0 21.20£0.20e 170.62+1.53d
Cd3+Se0.25 18.81+0.11f 116.76x1.42f
Cd3+Se0.5 21.08+1.59% 130.46+0.86e
Cd3+Sel 20.13+1.90f 119.19+1.70f
Cd30+Se0 121.00+2.30b 468.62+2.24a
Cd30+Se0.25 99.76+3.41d 344.57+2.70¢
Cd30+Se0.5 101.77+2.17¢ 357.82+1.00b
Cd30+Sel 123.78+19.1a 344.29+2.11¢
R FE ST Significant text
cd sk sk
Se skt sk
CdxSe skt sk

T *.P<0.05, %% P<0.01, *** P<0.001, FI[d],
Note: *.P<0.05, ** P<0.01,*** P<0.001. The same below.

1 mg kg™ B 825 TR, BRI ZE A Hr B, 5l Cd ik
FE, 5 Se ZbFR 2 Cd 5 Se AL HIXFAEAEMER N Cd
TRAW R E R,
2.6 &4 Cd LFERS

T % T 4 T 2 R e o 4 T AR A AR Y
HEB R EE W SR 4 R E S L R B 4551
WR(FR 3), A F A KRR Fro &5 i
51 Py Fine Fe 2, Fia ARBIRLHE . MR LETC Cd AN
Ik Cd M F Froa &dcm, Fy /1 FeIRZ, BEJE Fioe.
Fua DT ERAR(E 4). 118 Cd 55 FARR Fu & i

It SN Cd s T . BiE Cd WREE T
FF AR Cd &Aoo SR &R 55
Hroal A % FAEA I i Fra £%52 Cd W AR
B2, MM Se W K Se (Cd 22 B AN HL TG
R, A, Se (Cd A HXT Fig 52 B2E . X T
WAEWAN S, ARHER AP HSTES Cd &
YA W B 2 54 ( P<0.001 ) .

HE 3 AT LB, 78 Cd3 AbFRL , Bl % Se MR EE Y
B, feAM R Faa IES B HON 34.32% BT R
46.92% 42.25% .39.68%. 1t Cd30 ZbFEZ , fE 4t
Fya P A 2 AN 26.68% | T % 38.24% .35.39% .
33.64%. H11& 4 WTLIE i FEANE] Cd W, Bt Se
WSS, M 7 Frao SEISEIGE NS BEARAG Y, AR
FMGERRARIE R . AR R Faa BEARET, Fu, 200
1 = 1,127 O 7l e o 0 7 N NS g s
AN Cd e BEZ1 R, a3 it e 2 Cd, s
Cd (iEH% . MR RPER Fra PR KIN, Fu W25
MAEAEAR R Cd H R EHEERF R,

3 itig

W, Cd SXHEY)E %, i Se FT LR
FHEDITTISE , S Cd Wi . FEASBFSGE P il Se JE4E
At R AR R ETHE R TR, AR Cd %
FETR AN 0.25 mg-ke™ Se R R i % . K Cd &4 F
R AR R i Cd T IR R
RS THEE AR S, BAE Se MRIE N 0.25
mg-kg™ B AR IR B I KA . X5 F il E AT
5 —3, B i Se AT LMEHEEDIAE K . Cd Jikif
(75 AR AR RBIA G 4 A 41 3, Al i A

* 3 EMRFARELERSHN Cd §2(mg-kg™)

Table 3 Contents of different chemical forms of Cd in shoots of peanut(mg-kg™)

Kb HH /K Treatments Fe Fy Fra Fiac Fua
Cd3+Se0 0.61+0.02d 0.53+0.07¢ 0.86+0.00b 0.44+0.04d 0.08+0.03d
Cd3+Se0.25 0.20+0.05d 0.43+0.23¢ 0.86+0.04b 0.30+0.01d 0.05+0.01d
Cd3+Se0.5 0.37+0.10d 0.47+0.16¢ 0.90+0.10b 0.34+0.03d 0.06+0.02d
Cd3+Sel 0.58+0.03d 0.51+0.12¢ 1.02+0.01b 0.44+0.05d 0.06+0.01d
Cd30+Se0 3.40+£0.57a 3.78+0.22a 4.11+0.25a 2.65+0.23a 0.49+0.16a
Cd30+Se0.25 1.93+0.19¢ 2.20+0.10b 3.86+0.26a 1.88+0.07¢ 0.26+0.08¢
Cd30+Se0.5 1.99+0.15¢ 2.48+0.77b 3.91+0.24a 2.34+0.46b 0.33+0.01be
Cd30+Sel 2.86+0.07b 2.57+0.21b 3.92+0.30a 1.88+0.31¢ 0.40+0.06ab

XLH 24347 Significant text
Cd sfeskesk ek seokosk sk skekesk
SB sfeskeosk sk NR skok £
CdxSe Hok Hk NR ok NR
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Table 4 Contents of different chemical forms of Cd in roots of peanut(mg-kg™)

Qb PRI Fe Fy Fra Fine Fia
Cd3+Se0 1.3320.03¢ 0.84+0.09¢ 7.63£0.14e 0.7620.08d 0.09£0.01d
Cd3+8e0.25 0.80+0.05¢ 0.74£0.05¢ 2.97+0.46f 0.6320.03d 0.05£0.01d
Cd3+8e0.5 0.8620.08¢ 0.77£0.03¢ 3.43£0.49f 0.68+0.09d 0.05£0.01d
Cd3+Sel 0.85+0.33¢ 0.64+0.08¢ 4.21+0.06f 0.800.05d 0.36+0.00d
Cd30+Se0 6.53+0.18a 14.68+0.53a 107.23+2.06a 36.24+0.70a 10.42+0.02a
Cd30+S€0.25 6.17+0.82a 11.09+0.90b 51.56=1.21d 19.0021.33c¢ 8.22+0.06b
Cd30+8e0.5 6.45+1.38a 11.28+1.38b 97.63%1.20b 20.65+1.82¢ 2.59+0.84c¢
Cd30+Sel 4.66+0.29b 14.95+1.46a 89.61x1.49¢ 30.19+1.72b 2.98+0.38¢

XLH 24347 Significant text

Cd sfeskosk ek seokosk sk sfekeosk

Se ek ek seokosk sk sfekeosk

CdXSe NR ek seokosk sk skkosk
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Figure 3 Percent distribution of different chemical forms of Cd in leaves of peanut
Cd 30 mg-kg™
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Figure 4 Percent distribution of different chemical forms of Cd in roots of peanut
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