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Abstract: China’s protected horticulture largely depends on soils as growth medium with low to medium technology, which is
characterized by high input, high output, and intensive soil use. The cultivation area of the protected horticulture was 2.67 million
hm? in 2021, accounting for more than 80% of the global protected horticulture area. However, the protected cultivation resulted
in soil degradation, non-point pollution, increased greenhouse gas emissions, and loss of crop yield and quality. This study
focused on soil sustainability in protected horticulture. It summarized the obstacles that limited the sustainability of protected
horticulture, which were the imbalance of soil nutrients, low soil environmental quality, the penalty of crop yield and quality, and
backward land management and policy. These obstacles were mainly attributed to the low accuracy of plastic greenhouse
environmental control and fertilization caused by low technology of protected facility, soil continuous cropping obstacles induced
by inappropriate fertilization and monocropping, and less integrative innovation on soil management technology due to the lack of
suitable land policy. This study proposed seven strategies to address current soil unsustainability, including soil profile design
when building a plastic greenhouse, soil remediation at the fallow period, plastic greenhouse environmental regulation, control of
soil input, buildup of crop rotation mode, plant resistance improvement, and the adaptation of land use policy. These strategies are
expected to provide reasonable and scientific foundations for sustainable soil management in plastic greenhouses of
low-to-medium technology possessed by smallholders.

Key words: Plastic greenhouse; High tunnel soils; Soil continuous cropping obstacles; Soil quality; Land management and policy
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Table 1 The critical values of the fertility parameters of plastic greenhouse soils, vegetable soils and soils mainly for grain cultivation

. EERIN A L RERT AR 2

e 231 CEC/
Organic matter/ Alkali-hydrolyzed N/ Available P/ Available K/ Total N/

Soil types (cmolkg ")

(gkg") (mgkg!) (mgkg ") (mgkg™!) (gkg!)

Woits L4 25 180 100 300 2.10 20

S 20 120 50 150 1.20 15

R e 10 60 5 50 0.75 10

TE: RIEAR Iy = Bl SHELE SCAER i (LR ) IK BB E 90% M Y LIENE I, WA HE SR BN , AL X 7= 4k £
e PV AT B . SR B 2 %5 Uk DURN AR [ ST R g R I AU ISR, ORI RS FE M, (H M FR s SRR, B AR R R
B M I ) A B FUE 25 0 R e e A bR . 07 (AR RN, BUEMEAT T . CEC, BT AciE .

Note: The critical values of the fertility are defined as the soil fertility when crop production or yield reaching 90% of the maximum, which

are taken as the thresholds when more fertilization did not promote crop production or yield. The data on vegetable soils referred to studies of
Shen and Zou!'® and Gao et al.!"®!, whilst those on grain soils referred to the Second National Soil Survey of China. The values were rounded

up to ease data application. CEC, cation exchange capacity. (DPlastic greenhouse soils, (2 Vegetable soils without distinguishing

plastic-greenhouse vegetable soils or open field vegetable soils, largely representing open-field vegetable soils due to the larger cultivation

area, @ Grain soils.
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Table 2 The comparisons of the nutrient concentration and critical value between the plastic greenhouse soils and open-field grain soils
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Fig. 1 The comparisons of the strategies between sustainable soil management and traditional soil management in plastic greenhouse
horticulture production ( Icons were from IAN/UMCES Symbol and Image Libraries )
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