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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
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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 A. 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 A. 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.
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Table 1 Concentration of N-Cr coupling
for different treatments

Kb A/ (gkg D b /(mgkg ")
CroNo 0.00 0.00
crN, 0.20 100.00
CriN, 0.50 100.00
CriN; 0.80 100.00
CoN, 0.20 60.00
CrN, 0.50 60.00
CrN; 0.80 60.00
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Fig.1 Effect of N-Cr coupling on dry matter accumulation
in tubes (A), roots (B), and leaves (C) of A. orientale
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Fig.2 Dry matter accumulation in various parts of A. orientale
at different harvest periods under N-Cr coupling
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Fig. 3 Effect of N-Cr coupling on plant height (A)

and leaf number (B) of A. orientale

HAbAC s AH 2 AR 4LAEVS Iy T AR S RS A AL
HALET AR /N o DA R TS 5 M RIRR A 32 21 17—
SE R, (H 2 th T s R AL A A I RS
FURSHL, Ty HL AP TR AT Fr K i iy A
PR HEN B A TR N R O 5 S I 19 0
W BORYERS — 52 KT AR R K DRAE L I H
AP RE, AE R B RT RS e SRR A
RINMG . DI EALIRIEIAE e R B2 AR 1
TR, AR RIIRAE R EIEF A
2.3 FBBAE TREFEAREMLMRREFTR
AFHEBMET ST, PEER AR R
R A S BLRE IS TR S e s i, K 4.
MR LU A () Ak B A AR08 7 A R T i v
BIRREZER T BE . EHFEEFEAKTET, &
B M RARE AR AR R SRR TR PR R R
M ZACE T, PRERTREKE TR HR
o AURBUIBER R ERE, mEmEi.

N

AR I AR R R A B i Y 12.27% 19.79%, 1o

%/ (mgkg )

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

0.00

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

4 {REFEEHE A). ] B). HH (O PRIFTSRIER
Fig. 4 Dynamic accumulation of Cr in tubes (A),
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Table 2 Accumulation of Cr in various parts of A. orientale

Tl

BCF BREE /g

s
g it it g

i i Pz i i

1.000£0.023a 0.031+0.009 a
0.560+0.012d 0.01440.002 b
1.152£0.040a 0.01740.003 b
0.62410.013d 0.018+0.001 b
0.892+0.021 ¢ 0.008%0.004 ¢
CrN; 1.321+0.032b 1.427£0.043b 1.452£0.030b 0.012+0.005 b
Cr)N; 1.35740.034b 1.30620.034b 0.91240.020a 0.010£0.002 ¢

1.000£0.012 a
0.680+0.032 ¢
0.90610.012 a
1.027£0.023 a
0.933+0.021 a

CrNy 1.000£0.011 a
CrN, 0.66310.012 ¢
CrN, 0.83040.014 ¢
Cr,N; 0.81540.022 ¢
CrN, 0911400142

0.984+0.05a 1.33+0.05a
0.90+0.04a 0.93+£0.01 b
0.951£0.03a 2.06%0.13 ¢
1.00+0.022a 1.13£0.09b
1.06+0.05a 1.17+0.11 b
1.42+0.02b 1.9720.19¢
1.27+0.03b 1.22+0.18a

0.023+0.003 a
0.01140.001 b
0.012%0.002 b
0.014%0.001 b
0.00610.002 ¢
0.00710.002 ¢
0.006£0.011 ¢

3.15+0.022
2.60+0.03 b
3.90£0.02 ¢
3.5940.04 ¢
2.80+0.05b
5.52+0.01d
5.0940.05d

0.057+0.002 a
0.028+0.003 b
0.023£0.005 b
0.024£0.002 b
0.017£0.002 ¢
0.017£0.001 ¢
0.015+0.002 ¢

ANEF RN G725 (P<0.05)
Different letters mean significant difference (P<0.05)
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Table 3 Partial correlation coefficients between Cr and N content

in soil and Cr accumulation and yield of A. orientale

kg g MR RPHRE BETRE
T 0.477 0.747" 0.642°  —0.900"
TR 0.747" 0.706" —0.555 0.934™

FORB RN P<0.05, TEREBFIEER N P<0.01
"means significant difference (P<0.05), “means extremely significant
difference (P<0.01)
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