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Dynamic accumulation of chromium in Alisma orientale and its effect on growth
of Alisma orientale under nitrogen-chromium coupling

LIU Yue-qiu, CHEN Xing-fu, YANG Wen-yu, YANG Jun-dong, ZHANG Bao-lin
Key Laboratory of Crop Ecophysiology and Farming System in Southwest China, College of Agronomy, Sichuan Agricultural
University, Ministry of Agriculture Wenjiang 611130, China

Abstract: Objective Through studying the chromium (Cr) accumulation in the various parts of Alisma orientale and the effect of Cr
on the growth of 4. orientale under nitrogen-chromium (N-Cr) coupling at different concentration. The effect of N-fertilizer application
rates on the growth of A. orientale grown under the soil with different Cr background and the correlation between N-fertilizer and Cr
accumulation were investigated. Methods Using dynamic observation and laboratory analysis to obtain the Cr accumulation amount
and dry matter amount in various parts of 4. orientale at different growth periods. The statistic method was used to explore the
correlation between Cr accumulation and N-fertilizer application rates with the Cr background of soil. Results The effect of Cr on the
growth of 4. orientale was in a dose-dependent manner and differed in the various parts of A. orientale (tubers, roots, and leaves).
Generally, soil with low Cr background could benefit the growth of 4. orientale to some extent, while soil with high Cr background
could inhibit the growth of A. orientale. But N-fertilizer application could alleviate the Cr biological toxicity and make the growth of 4.
orientale normally. On the other hand, the N-fertilizer application could make the Cr accumulation in 4. orientale increase. Partial
correlation analysis also showed that N-fertilizer application rate and Cr accumulation in tuber of 4. orientale was positively correlated.
Conclusion In the standardization of planting A. orientale, it is better to choose soil with low Cr content as the planting areas, while
the safety of Chinese materia medica should be taken as the prerequisite to determine the N-fertilizer application.

Key words: Alisma orientale (Sam.) Juzep; chromiuma (Cr) accumulation; nitrogen-chromium (N-Cr) coupling; biological toxicity;
N-fertilizer
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TP REA )7 T8 b 2R PR R AR S e, &2
DU AR MR 2 AR 2 Bt AR AR B 5 2 R BT RS
JEMWPFENE Alisma orientale (Sam.) Juzep. 714K
HIBEZ T, BEFRsr: MO8CR R A
A A A5 )N 84.65.30.03.190.58. 52.88.
0.74. 21.11 g/kg, AHLITHR 0.25%, K& 3032
mg/kg, pH 6.11. BF@FEA A1 5 kg, MIAZEMAK
PR
1.2 A%

REET 2009—2010 AELEPY I AR MY K 2 2 Rt
AT . W CHEEREE AR 1E-GB15618-
1995) HouH % ) g AE LRI bRt (i —. =4
b, pH<6.5), B Ei%% 100.00 mg/kg (Cr) F
k4% 60.00 mg/kg (Cry) 2 Nt FH 7K. UIE R it
HREMNEE 0.2 gkg (ND. HE 0.5 glkg (N,
HA 0.8 gkg (N3) 3 MKW, JRE K EEE IR
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% 1. 2009 4F 6 AHHATPE F H LAE, 2009 49 J]
1 HBEBUAE A SO0 E 7 AR PES Bl 1 4% R
L B3 PR BT 1 AN TR IR MRS R
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Table 1 Concentration of N-Cr coupling

for different treatments

LOgpL A/ (gkg ) B /(mg'kg ")
CroNj 0.00 0.00
CriN; 0.20 100.00
CriN, 0.50 100.00
CriN; 0.80 100.00
CrN; 0.20 60.00
CrN, 0.50 60.00
Cr,N; 0.80 60.00

1.3 EFRNE

131 EWENE  BFFEKRZEE 105 CRE 15
min 5T 60 CHtTRiEe fim, a1
. AT RE. RTE.

1.3.2 PRGARKREOLIIIE RO AN ] I 3
FERIRR AR R AT I 5, R S i B AT 4
1.3.3  PRSAEIERE IS R, 2K R
BRI Gl 100 B, 60 CHETZiEE
JiE, WERAFRE 0.20 g, EDUSR LIGHEM T, nfil
f-m R (40 D WAEWBIER, 80 CnHvhik
RS R — 2P B R sk, %
WG, H 2% R AL, R . Rk
A A ) S IR . T T 2 e BE D e 3
A R B R T BAR AT S G 100§D,
FREX 1.0 g 38R 5 T 2R DU g S pi b, i
15.0 mL HF, 5.0 mL HCIO4 1 5.0 mL HCI, [F]yZ7H
AT i AR B ) 25 R . R T4
T W A R o 4% HRAF DG SRR I (1)
J7Et g

134 PEESEEIE  FREAF LR G 100
) 1.0 go B LFEEN TSR I Z B, b
T FIK (0.5~1mbL) Wi EFEE, A IER 2
g MRBIR 5 mL J5#55), Rl A B T B2
M, B LA, FRGTH AL R AN L 250 °C,
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2 HRE59W

2.1 FEBEXMEFESEYMENEIG

HEARNF RSO ET, PGS (B2k,
R M TH 5O S4B s Ta] i B S Bh A AR
i, 25K 1. AT LUE B AN A
P TH AR B I EA — B AEM R R Z KR,
FE% (CriNj. CriNpy CriNy) IREE A KRS e
A KRR . BREE T A BB BAR TR A
(CrNjs CroNyy CrpN3) MREEHAERKRREys . T H
TS 7KE AR RS b 2 SRR )4 Jo e
WAL, AH S s AL s i B (T4 TR
HEHEE T e R LR, R ST
AR EE, T R R AR . TR
X T REARA R AR K ) AR, i HAES O TR
PR ZR K P PR b dp o B L, I IE 2 vl TR
(MR BENE, P mr s N A s SO+ ot
FERTIAR R R W AR TR LR B2 . VSRR
HAERYI S22 8 e oo g, i Hix
Tl s i BAT TR BEAE « ) AMIRER 41 5 = T AL AR L,
IR AL PRE AR T A . Be2E T4 e S AR K i
BT, I AR . TS
SRR 2R AL KA P OMLEIRT ST, Panda 20
I8 TR RIRE B DL R, BTG
AR LT AR SRR, FERIR AR K
B, XAEORIC NS . TR RIRAR R AR K
(R, LRI T & 52 50 . PGSR H]
T, HA 4 0T )RR B4 i T T B L 2 1R T
TEARESACE T, KA R 2 T i, R
B A A IR, ST AR R
B (Cr,N3>CrN,>CrNpD.

TEARES AT, X —IG F 2R AR s |
AELI, A AU AT AR B HREE T AR B 1)
M, CRUEZiM =i, JUEHREET Y mEssmn T, 2
SERIRPRIE T B P TR R A S T

h

Pt pui /(g ik

Hg k)

iz
= 225

Fhr)

=075+ — ‘ : . ‘
10-15 10-30 1124 11-29 12-14 12-29

H 4]

1 REWBE THEFEERE (A). R B). it (O) THR
S8R
Fig. 1 Effect of N-Cr coupling on dry matter accumulation
in tubes (A), roots (B), and leaves (C) of 4. orientale
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Fig.2 Dry matter accumulation in various parts of A. orientale
at different harvest periods under N-Cr coupling
m AT, YRR R R R TR . 4
RRW R R BN D0 N R AP RE PR T
33— 5 DU IE AR
22 REBAMFEEKFIE
RUBR R 15 0 R PR R vy B B A2 A i A
ALL, RV I ) SIS T e PR AE S, W 3.
TER IS TG DL T, PRVE OB s R B A
AT N, HAEMFRRAKT T, Sk
PR AT P B AR AR AR R, BT
X, AR RS AR, s R THRE T
IR AT 8. S35, s S b i KT R A
PRETIIAE B AR, Rk A EOK T

39.00

CI'(]N(]
36.00 4 =7 A T R g T T CriN,
g T R A TSy T Cr1N2
2 33.00 - —--CrN;
4[[? - ---CnN,
i& 30.00 — —CnN,
_— Cr2N3
27.00
24.00 +

10-15 10-30  11-24 11-29 12-14 12-29

Inr

6.0 =y

11229 1214 12-29
H

T10-15 10530 11-24

B3 RBRMBAXMFERS (A) MR (B) MW
Fig. 3 Effect of N-Cr coupling on plant height (A)
and leaf number (B) of A. orientale
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Fig. 4 Dynamic accumulation of Cr in tubes (A),

roots (B), and leaves (C) of A. orientale



- 982« tEb

Chinese Traditional and Herbal Drugs 2 433% F S5H#] 201255 H

SURES « AR 2 ) LR AR A 2 = i 5.71 %
54.86%. A TAEEE . AREEES S
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12.33% 45.22%. X 55 Khan 25 mF57 45 FAH—30.
SRR E S TR ARG T IR RS R R W 2
EARSE, W 2. RIS D X RS R 2

FRIRTE A B ] s A REAAOOS R RIS T, R A
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Table 2 Accumulation of Cr in various parts of A. orientale

I

BCF BRRE /g

yusti

ez i i ez

i I ez i i

1.000£0.023 a
0.560£0.012d
1.152£0.040 a
0.624+0.013d
0.892+0.021 ¢

0.0310.009 a
0.01410.002 b
0.01740.003 b
0.01810.001 b
0.008+0.004 ¢
0.01240.005 b
0.01020.002 ¢

1.000£0.012 a
0.68010.032 ¢
0.906+0.012 a
1.027£0.023 a
0.933+0.021 a

CroNo 1.000£0.011 a
CrN; 0.663+0.012¢
CrN, 0.830+0.014¢
CrN; 0.815+0.022¢
CrN; 091140.014a
CrN, 1.32140.032b 1.427£0.043b 1.452£0.030b
CrN; 1.35740.034b 1.306+0.034b 0.91240.020a

0.98+0.05a 1.33+0.05a
0.90+0.04a 0.93£0.01b
0.95+0.03a 2.06+0.13 ¢
1.00£0.02a 1.13+0.09b
1.06+£0.05a 1.17+0.11b
142+0.02b 1.97£0.19¢
12740.03b 1.2240.182

3.15+0.02a
2.60+0.03b
3.90+0.02¢
3.594+0.04 ¢
2.80+0.05b
5.5240.01d
5.0940.05d

0.023£0.003 a
0.011£0.001 b
0.012£0.002 b
0.014£0.001 b
0.006+0.002 ¢
0.007£0.002 ¢
0.006+0.011 ¢

0.05710.002 a
0.028+0.003 b
0.02310.005 b
0.02410.002 b
0.01740.002 ¢
0.01740.001 ¢
0.01540.002 ¢

AR BEOR GV 225 (P<0.05)

Different letters mean significant difference (P<0.05)
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x3 IRESRRARESFERNRERTENRELRY
Table 3 Partial correlation coefficients between Cr and N content

in soil and Cr accumulation and yield of A. orientale

g iR RPEE RETRE
K 0.477 0.747" 0.642°  —0.900"
TR 0.747° 0.706" -0.555 0.934™

TR EBHE LN P<0.05, TFRBEMEZEST N P<0.01
"means significant difference (P<0.05), “means extremely significant
difference (P<0.01)
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