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Abstract: Soil is an essential component of the Earth's critical zone, offering series of essential ecosystem services
(i.e. agricultural production, plant growth, animal habitat, biodiversity, carbon sequestration, and environmental
quality). Soil stands for a nexus of the whole natural ecosystem. Enhancing soil health is vital to achieving
sustainable development goals; therefore, scientific researchers have paid much attention to that over the world.
Cultivated land and grassland are currently the most extensive land-use types on the Earth, accounting for 12% and
26% of the ice-free land, respectively. Also, these two crucial components consist of the Mountain-River-Forest-
Farmland-Lake-Grass System theory. Therefore, keeping up the soil health status of these two land-use patterns
has significant meaning for holding the whole natural ecosystem healthy and achieving sustainable development
goals. In recent decades, the research focusing on the soil health of these two land-uses types is progressive
worldwide. China is also relatively vibrant in this research field; however, the achievements have not made a
difference. Additionally, a unified soil health assessment system has not yet been established at the national level.
In this paper, firstly, the connotation and evolution of "soil health" was sorted out comprehensively. Then, focusing
on the cultivated land and grassland, we highlighted the recent hotpots and advances in soil health globally.
Secondly, we outlined several soil health assessment systems in different countries and sketched out series of
fundamental works on soil health maintenance in China. Finally, we pointed out the new insights in the future to
improve soil ecosystem functions and maintain the soil health of cultivated and grassland soils in China.

Key words: Soil health; Cultivated land; Grassland; Sustainable development; Ecosystem function
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Fig. 1 Country collaborative networks of the research theme of soil health (a); Numbers of research publications
with the theme of ‘Soil health’ based on Web of Science™ core database (WOS) during 2000-2020 (b); Key-word

co-occurrence graph based on the theme of soil health (c)
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Fig. 2 The relationship of the connotations of the concepts related to "soil health" (modified after Lehmann et al.
[16])
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Fig. 3 Key-word co-occurrence graph based on the theme of a) “soil health” and “farmland OR cultivated
land”; b) “soil health” and “grassland OR pasture”
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Fig. 4 Mainstream procedures and methods of soil health assessment applied currently (modified after Rinot

et al.?®)

3.3 #iith K B it IR R ARIT AL F AR

Rinot 25 t FA 1 L B i BE VP A (AR bR S MBI 2 2 bt 06 1) RFERILSE.
5B E BN S I BRAR T B B ARG P SRR . A A B R, X
RESCRE T HRIAES RGNS ThRE: 2) BUdthm. WHEMAGI T BRI L e, +
WA AR R g R, 30 WL WEA . #E B RAREUK. W RLE
FER RN (VG Y SCEE R 4D RERS OB R IR D e AE B H AR Z AR R o SR AT
PRAL T B (g B T 2 R LR L (LR AR = THT . Biinemann SUNE N 434
SR, HATETH BRI PG 4R bR T B T T BN SR bR, RN R . B S
FI2E T 73 A SR Bt - S RVl BIE 7 Hh 7 2 B PR 4R b AR 20 A7

S 3553 Bkt R0 B M 2 657 1 e f HEVPA4 I T r i PR S LA FR AR
Fig. 5 Indicators commonly used in some of the cultivated land and grassland®* 7 soil health assessment
studies and the frequencys
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Table 1 Available cultivated/ grassland land soil health assessment frameworks generated in parts of aboard countries and regions
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Fig. 6 Reference soil health assessment index for Chinese cultivated land and grassland
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