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Fig.1 Location of sampling points in the study area
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Table 1 ~ Analysis parameters and methods for various media of the lotus root pond
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Table 2 Descriptive statistics of component contents in sediment of the lotus root pond (N =45)
P T i TREWN HETEY - R G AR W=MAFREEE WAL BAEDIR
BoME Ok (%) B KH(6.5 <pH<7.5)  Miskfbris R prib e R
A (mg/g) 0.7978 2.170 23.01 1.314 - 0.9950 1.219
i (mg/g) 0.7040 1.405 18.97 0.9639 - 0.4130 0.7740
H(mg/g) 15.10 21.00 6.530 18.60 - - 19.09
AL (mg/g) 7.400 37.90 33.16 16.90 - 28.40 19.14
£E(mg/g) 3.960 11.62 25.97 7.851 - - 4.071
B (mg/g) 7.700 10.30 6.830 9.000 - - 5.280
(mg/g) 43.50 63.20 6.730 55.80 - - 40.39
i (mg/g) 0.3129 3.496 61.97 1.124 - 0.2330 0.3032
i (mg/kg) 62.57 88.39 8.440 74.22 - 46.90 63.73
4 (mg/kg) 732.0 1121 10.36 953.6 - 213.0 593.80
il (mg/kg) 40.15 96. 08 14.53 62.56 100.0 12.90 46.22
B (mg/kg) 108.7 163.9 9.920 128.4 250.0 50. 00 122.40
H(mg/kg) 0.950 1.700 13.41 1.360 - 1.110 1.17
4l (mg/kg) 17.97 24.52 7.080 21.29 - 3.800 14.93
P(mg/ke) 121.9 193.5 8. 440 165.1 - - -
% (mg/kg) 1.220 2.830 21.16 1.640 - 1.510 -
fifi ( we/kg) 260.0 570.0 16.80 380.0 - 510.0 490.0
i (mg/ke) 14.75 27.97 11.45 23.05 25.00 9.000 16.53
i (ug/kg) 390.0 940.0 22.90 610.0 600.0 69.00 383.94
% (mg/kg) 80.17 123.8 7.460 102.5 300.0 40.00 75.53
K(pgke) 86.00 514.0 54.65 162.9 600.0 84.00 139.06
1 (mg/kg) 33.14 54.12 8.970 46.28 100.0 9.500 30.40
% (mg/kg) 34.40 86.37 18.52 45.61 140.0 37.00 43.65
A (mg/kg) 42.20 1059 63.22 393.9 - 62.00 -
pH 6.630 7.860 3.850 7.400 - 5.280 -
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Fig.2 Nutrient abundance and deficiency situation in sediment

of Xinken lotus root pond (N =45)
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Fig.3 Heavy metal pollution calculation results in sediment of

Xinken lotus root pond (N =45)
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Table 3 Descriptive statistics of components in the lotus root samples (fresh weight, N =15)
8 53 !{I?E ‘ZTF\'Q Wt i:?z)ﬁt i?’ﬁit W HM i) Illffﬁ ma Kfﬁ iﬁﬁ@ ﬂf’ﬁ J'H ﬁfiﬁ(’ Bert *lﬂﬁ%ﬁm]
g S0 BLL OB B AL LW BB K AT ED B O RS DK N80 07 el
BUME BokME T B R B BE EE &M B ER BN BE O BH O BE B B8 B B B B s B ome L
(%) (8] (9] (2] (3] (] (2] [»] (9] (2] [0] (0] (3] (3] (30 (30] (3] (0] (0] [30] [(31] &
FHf 1260 24.50 18.51 17.63 - - - - - - - - - - - - - - - - - - - - -
Wk 6.700 13.90 28.61 9.810 - - - - - - - - - 1250 7.425 13.14 3.555 13.69 10.26 7.124 9.319 8.077 4.156 -
WEHERE 2190 4140 17.52 3.200 - - - - - - - - - LI70 7.135 4788 6.016 2.941 4.278 3.175 3.944 6.108 2.874 - -
EAR 1450 8.580 64.41 2.630 - - - - - - - - - - - - - - - - - - - LW -
HIZF4E 0.5000 3.300 83.22 0.8100 - - - - - - - - - 4647 6.984 2.343 1.588 2.940 1.383 2.687 2.283 3.247 272 - -
B0 4673 16.62 3765 - - - - - - - - - 2260 4050 3020 2700 4070 3650 3440 3540 3090 2960 2930 -
B 3848 7.1 1420 5851 - - - - - - - - - 23,0 552.0 494.0 303.0 557.0 539.0 613.0 415.0 454.0 573.0 450.0 -
£ 197 3125 159 BL2 - - - - - - - - - - - - - - - - - - - 8.0 -
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Table 4

Descriptive statistics of component contents in surface

water samples of the lotus pond (N =15)

ot mR B Et CREEEKTRRE)
G BUMH BRI RMC M (GBS084—2021)
(mg/L) (mg/L) (%) (mg/L) W
) 33.50 298.0 67.60 125.7 350.0
W 40.00 280.0 68.85 100.0 -
il 10.40 125.0 43.89 67.71 1000
SNPEE 10.00  60.00  58.79  30.00 100.0
fip 3.050 20.30 60.47 8.270 50.00
| 0.6300 4.350 49.93 1.820 500.0
L 0.7400 3.320 42.88 1.610 -
il 0.4600 1.700 33.35 0.8500 20.00
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5 RIE - FERGR o P B R B(BCF)
Table 5 Bioconcentration factor ( BCF) of some elements in the lotus root and sediment
B R ¥EHE BCF B AAXE = RS BCF {6
o3 INZRTERE RS WAL bt AU PRI WA AR
*&/J\ﬁ *ﬁj{ﬁ E‘Zﬁ’”ﬁ ﬁg[zﬂ ﬁﬁ:{zﬂ ﬁﬁ:dﬂ ﬁ%ﬁ[zd ﬁ%ﬁzﬂ ﬁg{zgl Eﬁrmﬂ ﬁ%ﬂw'
i 49.23 89.49 65.67 - - - - - - - -
i 12.06 25.15 20.42 - - - - - - - -
4t 1.746 6.872 3.214 - - - - - - - -
23 1.653 2.985 2.330 - - - - - - - -
B 1.459 2.477 1.931 - - - - - - - -
it 1.012 2.502 1.700 - - - - - - - -
H 0.5215 3.189 1.584 20.55 46.67 14.03 8.700 9.260 5.030 23.78 8.210
) 0.8567 1.942 1.350 - - - - - - - -
xK 0.1194 0.7337 0.4497 3.440 4.970 4.580 7.200 4.670 2.420 3.230 3.550
i 0.0522 0.6296 0.2641 1.930 6.680 5.200 3.680 2.890 2.460 4.590 3.050
e 0.0371 1.1626 0.1928 0. 1200 0.2400 0.7700 1.070 1.820 0.030 0.070 0.020
R 0.0877 0.3470 0.1833 - - - - - - - -
L3 0.0365 0.5347 0.1711 - - - - - - - -
I3 0.0193 0.2045 0.0556 - - - - - - - -
i 0.0293 0.0652 0.0484 - - - - - - - -
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7N BB 0 BRI, 55 B R A 4, BRURN ] A, 3
AT A He i BT R
2.5 WRGERINT ST TR

TR A KT RO R B e R
I, E R TR — 7 I B A o R, 7 — T
T2 A SR BRI TR A R
SR P E SR Z IR AR S AT LS ke 3 2 [
MK FR o T Origin BAFLHIFEIRIITR &= 5
HEREE IR AL Z I AH S AR BOE M A el 4 o,
PR ) (0 R IEAR G 2L B RN ARG . (R
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Relationship between Lotus Root Quality and Geochemical Conditions in
the Xinken Lotus Root Producing Area of Guangzhou

GU Tao' >, ZHU Xiao — hua' , ZHAO Xin —wen*, JIANG Tuo*, QIU Xiao — fei**,
ZHENG Xiao - zhan® , SHUAI Qin’*
(1. Key Laboratory of Eco — Geochemistry, Ministry of Natural Resources; National Research Center for
Geoanalysis, Beijing 100037, China;
2. Research Center for Petrogenesis and Mineralization of Granitoid Rocks, China Geological Survey, Central
South China Innovation Center for Geosciences, Wuhan 430205, China;
3. Faculty of Material Science and Chemistry, China University of Geosciences ( Wuhan ), Wuhan 430074,
China;
4. Central South China Innovation Center for Geosciences, Wuhan 430205, China;
5. Geological Survey of Guangzhou, Guangzhou 510440, China)

HIGHLIGHTS

(1) Chemical compositions of sediment, surface water and fresh lotus root in the Xinken area were systematically
analyzed.

(2) The sediment and water environment of Xinken lotus root is generally clean, with low heavy metal contents and
rich nutrient elements in sediment. The contents of B, Co, Fe, Mg, Mn, V, Ca and Ge in the sediment are
high, which is beneficial to the accumulation of nutrients in lotus root.

(3) The absorption and enrichment capacity of Xinken lotus root for nutrient elements is greater than that for heavy

metals.
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ABSTRACT

BACKGROUND: Environmental geochemical conditions affect the quality of famous and special agricultural
products. Xinken lotus root is the national product of geographical indication. Exploring the relationship between
the geological background of the production area and the quality of lotus root is of great significance to the large —
scale planting of Xinken lotus root.

OBJECTIVES; To reveal the correlation between the quality of lotus root and the environmental geochemical
characteristics in the producing area.

METHODS; Sediment, surface water and fresh lotus root in the Xinken area were systematically sampled and
analyzed.

RESULTS: The concentrations of nutrients, i.e. , Mn, Zn, Mo, Co, V and Fe, in the sediment of the lotus root
pond were high, in the first grade (rich) level. Selenium was mainly in proper amounts and high selenium grade.
The concentrations of Cr, Cu, Hg, Ni, Pb and Zn were lower than those of the soil pollution risk threshold of
agricultural land. Cu, Zn, Se, B, Hg, Cd, As, Cr( VI), Pb and Ni in surface water of the lotus pond met the
requirement for irrigation water quality. The lotus root was rich in starch, soluble sugar, K, P, Ca, Mg, Fe, Zn
and Se, and the contents of heavy metals and crude fiber were low. The average bioaccumulation coefficients of
lotus root for different elements ranged from 0. 0484 to 65.67. The enrichment ability of P was the strongest and
that of Ge was the weakest. There was a significant positive correlation between B and starch in lotus root pond
sediment (p=<<0.05), between Ca and protein, while a significant negative correlation between As and soluble
sugar. The contents of B, Co, Fe, Mg, Mn, V, Ca and Ge in the sediment of the lotus pond were high, which was
beneficial to the accumulation of nutrients in lotus root, and thus production of safe and high — quality lotus roots.
CONCLUSIONS ; Importance should be attached to the supplement of organic matter, Ca, N and Ge in the lotus

pond during the planting process and more attention to the potential ecological security risks caused by Cd and As.

KEY WORDS: Xinkentown area; sediment; surface water; inductively coupled plasma — mass spectrometry/

optical emission spectrometry; geochemical conditions; quality of lotus root
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