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Maize, in Gulzhou Province '/ /.7
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Abstrget; In, otder to understand the distribution chara(tenstlcs of As content e dryland soils and maize seeds in Gu1zh0u provinge and to evaluate the safety of maize

- -~

cultivation 468 natugdl'soil samples 1260 dryland surface soil samples), dnd‘@SO_g_orr’espondmg maize seed samples were systematically collected to determine their As content
and basic physfcbcherﬁical properties. The degree of contamination of the sam'}iigs was evaluated by using the single-factor contamination index method. The results showed
that: (D) the ?ange of @(As) in dryland soil was 0.35-758.53 mg-kg ™", with a geometric mean of 23.28 mg+kg~™'. The independent sample T-test showed that the As
content of ary'land soil in Guizhou province was significantly higher than that of natural soil @ (As) 21.29 mg-kg™" (P <0.01), indicating the existence of arsenic
accumulation effects in dryland soil; compared with the screening value of the “ Agricultural Land Soil Pollution Risk Management and Control Standard” ( GB 15618-2018) ,
the excess rate of soil samples was 33. 81%. @) Com seed @( As) ranged from 0. 001 1o 0. 868 mg-kg ™", with a mean value of 0. 064 mg-kg ™", and 0.61% of the com
seed samples exceeded the limit value of “Limits of Contaminants in Foods” ( GB 2762-2017) , with the exceeding points distributed in Bijie City, Qianxinan Prefecture, and
Tongren City. (3) When corn seeds were used as feed and grain, maize could be safely grown in dryland soils in Guizhou province. This study showed that the soil As pollution
in the dryland of Guizhou province was relatively serious, and overall safe maize cultivation can be achieved; however, the cultivation of maize around the As-related non-
ferrous metal mining areas is still of concern.

Key words ; Guizhou province; soil-com; As contamination; safe planting; assessment
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Fig. 1 Schematic distribution of sample sites in the study area
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Table 2 Statistical analysis of natural soil As content in the study area
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Fig. 2 Basic physical and chemical properties of dryland soils
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Fig. 3 Hierarchical distribution of As content in dryland soils
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Table 3 Total As statistics for dryland soils
WX FE AL U H HARVE « bidE2 JUTE (MR ) BRR ETMEENERER T EREENBIRER
/A~ /mg-kg_] /mg-kg_] /mg-kg'I /% /% /%
2T 147 4.41 ~107.6 31.81 £20.25 25.75(2.01) 63. 66 42. 86 0.00
Bedyl 286 6.21 ~459.5 34.95 £43.85 24.13(2.18) 125.5 33.57 4.90
HPATH 106 0.35~556.0 32.40 +54. 88 22.24(2.27) 169. 4 33.02 1.89
ANEK T 55 4.67 ~634.8 39.70 £87.01 23.00(2.27) 219.2 32.73 5.45
LE N 56 11.06 ~402.2  39.38 +56.97 27.44(2.04) 144.7 28.57 5.36
Lyapil| 99 8.17~128.8 33.16 £21.53 28.06(1.76) 64.92 38.38 1.01
PpumgM 188 3.11~758.5 58. 15 £90.23 30.57(2.97) 155.2 43.62 10. 11
LiEE 163 1.59 ~158.7 25.16 £23. 18 17.66(2.38) 92. 10 30. 06 0.61
SV} 160  4.14 ~107.9 19.75 +13.99 16.69(1.76) 70. 87 18.13 0. 00
Bt 1260 0.35~758.5 34.90 £51.63 23.28(2.28) 147.9 33.81 3.41
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Table 4 Evaluation results of single-factor pollution index of dryland soil As based on risk screening values

o A " _— VYRR (5 L/ %
i R Gl H Kk BEER TER TER
T 147 0.13 ~3.87 0.85 57.82 31.97 7.48
BB T 286 0.16 ~15.32 0.85 66. 43 18.18 [ 3.15
SR 106 0.01 ~22.24 0.77 66.98 2170 7.55
ANEK T 55 0.19 ~21.16 W 67.27 00 I‘ 5.45
AR M 56 0.28 ~16.09 "85 71.43 2.50 8.93
2 M 99 0.27 ~5. . 88 61. 62 7.27 10. 10
Hrumg M 8 0.08 ~30/34 { . 56.38 f 1?6__ 7.98
0.04 ~?9 0.59 = 69.94 L2200 W 4.91
0.10 ~3. o5 81.88 j 16:88 « 0.63
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A
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Fig. 4 Spatial distribution of As single-factor pollution index in dryland soils in the study area
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FHE As 15 YL AUR.
2.4 FORAFRIT As S EVERIE KI5 Yo b

XF 980 1 EKFFRIFE S H As T IRIFATHTT, 4
R 5, FUIRBEE 2 X5 5 & RS0
PIJUAT B FRAE T RAFR P As SR/, 30K 3R
M E KRR o (As) 8 F 25 0.001 ~ 0. 868
mg-kg ', SFEHIE R 0. 064 mg-kg ™', 5% H X T KK
PP o (As) I K/ Jy: B 2R B M (0.123
mg-kg™') > ARG (0. 110 mg-kg™") > N #EAKT
(0.093 mg-kg ") > BEFHTI (0. 080 mg-kg ") > 5y
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b &b s R &) (GB 2762-2017) 1 FR AR
WE(E (0.5 mg-kg ") fAEEATTT | 257G g N ORI T
HRA AT BORFPRLEE Y As B KT BR AR IE(E,
HBFRR MWK 0.45% . 0. 64% F1 3. 31% , Hi 4 ke i
BIfF G tn e 5 (ke BA PR UE) (GB 13078-
2017) 1 As FREFRE (2 mg-kg™") ML, R FAE
PRI

RS FRIFH As SESIT

Table 5  Statistics of As content of maize seeds

WX AT RlenE] AR = brifE2z JUAT I (brife 22 ) AR5 R il g S
/A /mg-kg ™! /mg-kg ! /mg-kg ! /% /%
2T 123 0. 006 ~0. 389 0. 060 +0. 047 0.049(1.917) 78.35 0
BT 221 0. 004 ~0. 594 0. 104 +0. 076 0.079(2.260) 73.09 0,45
SERATH 83 0. 004 ~0. 321 0. 094 +0. 045 0.080( 1. 986;) 47.64 0; ¥ I
NS 27 0.037 ~0. 146 0.096 0. 023 0.093(1.312) 24.06 =0/ §
EENGR 41 0.077 ~0. 446 0,129 £0. 056 0. 123¢1:313) 43.59 ' R
Loyl 86 0.007 ~0. 423 0. 138 +0. 083 0./110(2.183) ) 59.96 Vi 9};- T
VE R M 156 0.022 ~0. 868 . +~ 0.077£0.071 0.067(1. 584) - 9L76 £0. 64 -
AT 120 0.001 ~0. 637 % 0.131.£0. 167 0.042(5:459) 128.3 2831 &
841 123 0.001 ~0. 162 | 0.047.40. 028 [ 00037(2.091% W | 61.09 0 i
BT 980 0.001 ~0. 868 £ 0,093 +0.087 0.064(2.574), 4 93.96 0.61
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Fig. 5 Single-factor contamination index of maize seeds
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Fig. 7 Enrichment coefficient of As by maize seeds
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