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Effects of Farmland Soil Quality Evolution on Agricultural Productivity and Its

Regulation Mechanisms in Chengde City
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(1. Chengde Academy of Agriculture and Forestry Sciences, Chengde 067000; 2. Jilin Academy of Agricultural
Sciences(Northeast Agricultural Research Center of China), Changchun 130033, China)

Abstract: Aiming at the soil degradation problem of protected vegetable fields in Chengde City, this study col-
lected more than 360 soil samples from 6 counties(Pingquan City, Weichang County, Longhua County,
Kuancheng County, Xinglong County, and Chengde County) for systematic detection during 2021-2022. The pro-
tected vegetable soils in Chengde City exhibited comprehensive degradation characteristics, including nutrient im-
balance with available phosphorus(267-334 mg/kg) and available potassium(786-1 048 mg/kg) exceeding the stan-
dard by 6 times and 4-5 times, respectively; moderate to high salinization (electrical conductivity: 58-121 ms/m);
heavy metal risk characterized by cadmium content(0.20-0.26 mg/kg) approaching the risk threshold and signifi-
cant enrichment of copper and zinc; organic pollution with 100% detection rate of phthalates; and imbalanced
calcium-magnesium ratio. Intensive agricultural production has led to the synergistic degradation of the aforemen-
tioned multiple factors. Accordingly, a "diagnosis-repair-regulation" technical system centered on "increasing or-
ganic fertilizer application, optimizing chemical fertilizers, microbial remediation of phthalates, reasonable crop
rotation, and integrated water and fertilizer management" was proposed. This study provides a technical paradigm
for alleviating soil degradation, ensuring agricultural product safety, and promoting the sustainable development
of protected agriculture in the cool region of the Beijing-Tianjin-Hebei region.
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Table 1 Classification standards for soil organic matter and available macronutrient content

TR AL it R fifp 2R A T i A
Grade Organic matter content Alkali-hydrolyzable nitrogen Available phosphorus Available K content
1B F ) >4 >150 >40 >200
2R FH) 3~4 120~150 20~39 150~199
3(FH) 2~3 90~119 10~19 100~149
4(h4%) 1~2 60~89 5~9 50~99
5(t2) 0.5~1 30~59 3~4 30~49
61k =) <0.5 <30 <3 <30

=2 BMHMERZTESENLRE mgkg
Table 2 Grading standards for effective trace element contents
B 1(HeikZ) k=) (AR 4(F5) S(ARF5)
Grade (Extremely scarce) (Lack) (Medium) (Rich) (Very rich)
i <0.2 0.2~0.50 0.50~1.0 1.0~2.0 22.0
A <0.1 0.1~0.15 0.15~0.2 0.2~0.3 >0.3
(2 <0.3 0.3~0.50 0.50~1.0 1.0~3.0 23.0
i <0.1 0.1~0.20(fk = ) 0.20~1.0 1.0~1.8 >1.8
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Table 3 Basic database of facility soil in Chengde City

T T T U e Py SHERE SRR
mg-kg EERS Y] fit/mg-kg™! fit/mg-kg™!
PHET ke gke’ Available gk ms-m”  Exchangeable Exchangeable
pHvalue - Organic mat-  Total nitro- phosphorus Content of Conductivity  calcium con-  magnesium
ter content gen content available K
content tent content
2021 AR5l 6.82 50.55 3.43 263.00 1116.00 114.73 383.00 313.00
2022 4F -5l 6.52 55.19 2.82 271.39 980.65 115.41 354.00 293.00
2021 45 Hil7 H 6.80 71.64 2.78 288.00 931.00 111.21 405.00 309.00
2022 4F [l 6.90 53.02 2.90 296.00 944.00 88.24 395.00 382.00
2021 4R AL 6.85 51.45 3.63 300.54 1119.45 98.42 418.29 312.21
2022 4R AL 6.75 62.51 3.56 369.04 977.38 58.01 408.29 321.42
2021 4 FE B 6.80 60.08 3.47 320.54 1000.29 102.80 399.42 302.46
2022 4F FE B 6.61 53.65 4.05 282.33 924.88 69.46 391.46 334.00
2021 4724 L 6.50 65.02 3.66 272.42 922.33 87.73 400.04 337.08
2022 424 EL 6.75 60.76 3.13 285.29 874.00 59.93 386.13 315.75
2021 AF 7KL 6.74 53.02 3.86 281.21 894.29 121.17 389.71 313.71
2022 4F 7KL 6.58 61.19 3.82 274.00 677.71 91.94 396.64 312.57
T4 RETEHELESERMBIEE mg/kg
Table 4 Basic database of soil pollution in facilities in Chengde City
i ki it BE % hiAE O
Cd Cu Pb Zn Cr Antibiotic Phthalate esters
2021 4R PSR 0.22 28.00 23.00 82.00 54.00 E A
2022 4P 51T 0.21 28.00 23.00 65.00 55.00 EI A
2021 45 [l 5 0.25 28.00 23.00 90.00 54.00 EI el
2022 4% [l B 0.25 26.00 22.00 94.00 53.00 ES f
2021 4R AL 0.26 27.50 23.50 89.75 54.00 E f
2022 4Rk L 0.24 24.29 26.63 82.79 53.71 EI i
2021 4EFE iﬁi& 0.24 30.25 23.29 91.63 54.58 E i
2022 4 Wi Ik 0.20 24.25 22.42 87.50 52.96 ES i
2021 iﬁ%ﬁg‘é% 0.25 25.71 23.96 89.25 59.86 EN i
2022 4F 24P EL 0.25 25.75 26.76 78.88 65.88 EN i
2021 fF AR EL 0.21 30.07 24.29 83.00 53.79 ES i
2022 4F 7R AL 0.22 28.07 24.79 81.79 52.36 A H
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