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Abstract: Diversified cropping system is an important strategy of ecological intensive agriculture. It makes significant
improvements to soil quality, ecosystem stability and land productivity. Under the background of a global shortage of food supply
and cultivated land, diversified cropping system play an increasingly important role in ensuring food security and improving the
quality of cultivated land in China. Currently, diversified cropping system has become a research hotspot in soil, ecology, crop,
and tillage sciences. Nevertheless, the research about diversified cropping system in the recent period is more focused on
improving its biodiversity and ecological functions but with limited understanding of how these diversified systems impact soil
quality and productivity due to the changes of soil physical, chemical, and biological properties. In this paper, we analyzed the
connotation of diversified cropping system and its significance on promoting soil health and improving ecological service
function, and systematically summarized the advances in the effect of diversified cropping system on some soil properties
including: (1) Physical properties: We focused on the improvements of soil porosity, aggregates, water binding capacity, etc., by
different crop root morphology (biological tillage) and straw inputs under diversified cropping system. (2) Chemical properties:
We analyzed diversified cropping system optimized light, water, and heat resources to increase the utilization efficiencies of
nitrogen and phosphorus, promote soil organic carbon sequestration, balance soil nutrients and regulate root exudates, mitigate
using differences in spatial and temporal niche and nutrient niche between aboveground and underground parts. (3) Biological
properties: We reviewed the biological effect and advantageous changes of soil biodiversity under diversified cropping system
including soil microbial diversity, arbuscular mycorrhizal fungi, soil enzyme activity, and soil animals. However, there are still
some challenges limiting the development of diversified cropping systems including the lack of theoretical systems, production
technology and machinery equipment, technological polarization, and policy support. Furthermore, we proposed four areas where
future research should focus on improving cultivated land quality by diversified cropping system: (a) Develop multi-functional
diversified cropping system including soil amendment, bioremediation, and low-carbon cropping system; (b) Supplement the
theoretical system of cultivated land quality improvement under diversified cropping system including crop-soil interaction
mechanism and nutrient regulation, ecological versatility and environmental response mechanisms at different scales; (c)
Establish appropriate technology system for diversified cropping system including suitable special varieties or their combinations,
optimization production technology and machinery equipment; and (d) Applicability and popularization strategies of diversified
cropping system including planning and design, policy guidance and financial support to establish typical diversified cropping
system in different regions. On the whole, this review provides a reference for the diversified cropping system to play a greater
role in the strategy of improving cultivated land quality.

Key words: Diversified cropping system; Cultivated land quality; Soil health; Crop rotation; Intercropping
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Table 1 Effects of diversified cropping system on soil chemical properties
AP HE AR
THEAEER LR T BB -3 A
AR PR 2 b A
LUES T HEKA Soil organic  Soil total Soil available  Soil available — Z7% ik
Cropping Cropping Experimental
Crop system Soil types  carbon nitrogen phosphorus potassium  References
pattern Dur/aﬁon e f(gke')  I(gkg')  /(mgkg') [ (mgkg?)
a

AT NG 15 BB B4t 27.8 2.37 34.1 171 [81]

BIE®  NE-KE 15 BB Bt 317 (+14.0%)2.83(+19.4%) 39.2 (+15.0%) 205 (+19.9% )

AT EEp/S 2 THEHREE  #HEL 10.1 0.68 15.9 178 [71]

BAE® BiE-ER 2 THBE WML 121 (+19.8% ) 0.84( +23.5% ) 22.8 (+43.4%) 190 (+6.7% )

ARy TR T 3 Hif e — — — 16.5 376 [82]

BAE® ORE-EE 3 HlrE v — — — 59.6 (+261%) 460 (+22.3% )

ARy KA 2 (SN G S & e 9.14 — 15.9 76.2 [53]

BAE® KRN 2 Beviidh KR 10.0 (+9.41%) — 13.3 (-16.4%) 86.9 (+14.0%)

AR “HF 5 IR ISTe] Ciged 17.2 — 13.1 209 [83]

BAEY BTk 5 PG KA BHE 22,1 (+28.5%) — 19.5 (+48.9%) 159 (-23.9%)

BAEY  NE-EXK 4 AL b 9.38 0.63 7.49 175 [84]

BAE® NEGEEN 4 WAL it 10.0 (+6.61%) 0.72( +14.3% ) 8.03 (+7.21% ) 175

BAEY  NE-EXK 2 O [42374 wt 15.1 1.01 7.91 102 [85]
REEY BRI A 2 HOE[ RS W 159 (+5.30%)1.03(+1.98%) 12.6 (+59.3%) 106 (+3.92%)

WNE | Bt

Y E'S 5 =g R 41 % 11.7 — — — [56]

B Fk-DRE s =R LI 13.0 (+11.0%) — — —

AEY FE IR 2 WAL AR 15.0 — 153 571 [53]

GIE (R (RAEE = 2 WAL RE BRI 153 (+1.82%) — 150 (-1.96%) 590 (+3.33% )

AEY %51 5 adsapioelil AR — 1.19 142 247 [55]

IR (ER. - 5 e 5 i 7 785 3 218 — 1.26( +5.88%) 119 (-16.2%) 591 (+139%)

AT PR 3 1 PG & ¥t 11.4 0.58 195 4.07 [86]

GIE(E. 2 &)\ 3 1P Wt 13.8 (+21.1%)0.79(+36.2% ) 199 (+2.05%) 4.61 (+13.3%)

TE: H4EIE S N B %" R85 AE RS L2 R R RGN AR RN B 43 L. Note: The “+value%” in parentheses

for each indicator represents the percentage increase for a diversified cropping system compared to a monoculture system. (D

Single cropping; @Crop rotation; @ Crop rotation and intercropping; @Intercropping
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