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It is an important way to improve and utilize saline soil by establishing "desalinated fertile layer" and strengthening

soil self-regulation ability
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Goal: to increase the content of SOM
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Important Research Progresses
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Soil water and salt movements mechanism for the technology with biomass
compartments
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Soil water and salt movements mechanism for the technology with biomass

THEORY compartments
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Under the condition of straw deep burial, the content of soil organic carbon is increased, the larger pores of soil are stabilized, anc
the soil microenvironment is shaped.
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Figure : Straw buried three years later to the distribution of organic carbon in aggregate at all levels . . . . . .
Figure: Straw buried after three years of different soil pore visual figure
Table 3

2-D geometric soil paore characteristics in Experiment 2 after straw burial for three years.

Soll depth Treatments Different equivalent diameter porosity (%) Total Porosity (%)
0.1-0.5 mm 05-1.0 mum 1.0~-1.5 mumn 15-20 mm 2.0-25 mun 25-3.0 mum

Soil sbove straw interdayer CK 322 += 0.48 221 = 0.4 083 = 0.04 679 = 0.15
s 423 * 0.96 184 = 0.09 062 * 0.02 012 = 0.05 007 = 0.06 0167 = 0.03 704 = 0.25
t —15.141 —3.620 5310 S e 0.625* — 4682+ — 8570

Siraw interlayer soil CK 351 = 0.13 D84 = 004 o313 = 004 L.003 - 00002 448 + 0.80
= 387 == 0.57 211 = 0.05 066 = 001 017 = 0.01 008 = 0.003 689 * 0.52
t 8.570 4.112** - 2592* 5.114* 4558

Soil below straw interlayer CK 447 =+ 0.45 1.36 = 0.041 0.15 += 0.37 - - - S98 = 048
s 520 = 0.99 072 = 0.64 002 = 0.005 594 = 0.56
t 16.165 8361 3492+ 0544

Note: CK, no straw layer; TS, buried maize straw layer with thickness of 5 cm. Values are means of three replicates =

from an independent sample T-test, * significant at the 0.05 probability level, ** significant at the 0.01 probability level

Soil & Tillage Research, 2017, 165, 286-293

standard deviation. t is the t value obtained
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: A new technology of saline-alkali soil improvement was created, which combines straw
Introduction deep burial "salt isolation" with plastic film mulching "salt suppression”
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AIBEF: ZL 201110320898.7 Soil & Tillage Research,2016,155,363-372; Soil & Tillage Research,2017,165,286-293;
Field Crops Research, 161,16-25; Journal of Integrative Agriculture, 2020,19(1):265-276
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: A new technology of saline-alkali soil improvement was created with composite biomass
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Introduction A new technology of saline-alkali soil improvement was created with straw sand interlayer
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APPLICATION Popularization and social recognition
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TECHNOLOGY Created a rapid cultivation technique for subsurface layers using organic

fertilizers/amendments
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Promoting root growth through appropriate deep sowing through organic
fertilization/application of amendments in a 10-30cm soil layer
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Created a rapid cultivation technique for subsurface layers using organic
fertilizers/amendments

oE7EE: + Bt iCiait RN E RN T IER SRS IFN=ERBUAVENE. combination of humic

acid and organic manure in surface soil layer was more effective in improving saline soil quality (SQI) and increasing crop yield

TECHNOLOGY
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Created a rapid cultivation technique for subsurface layers using organic

fertilizers/amendments
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KRS8, FHES FEIRKIEZE, Ccombination

of humic acid and organic manure in surface soil layer increased SOC content and sequestration rate.
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Created a rapid cultivation technique for subsurface layers using organic
TECHNOLOGY fertilizers/amendments

ZEaIEE (R7EER+BiiE) HEBNKEREASIEFHEZREHumic

acid+Manure is the main reason for increasing yield by increasing the organic carbon pool in the topsoil

Table 1. Crop growing indexes under fertilization strategies from 2020 to 2022.
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0 Years Treatments emergence seedling flowering 100-grain
Y< 0.001, F< 0.001 2020 2021 T 40 /0 2022 I:lCK rate height (cm) height (cm) weight (g)
Y*F=0.023 T35% [TAOM D.83:002a /60310 088a 1836/:1./6a 22 54:050a |
-HAOM BOM 0.75:0.00bc 70.67+0.88b  167.67+1.20bc 20.64%0.12b
ey TZO% b b | [_JHA 2020 OM 0.8020.03ab 72.67:0.88b  171.00+1.73bc 21.7420.51ab
= I oM HA 0.83*0.01a 72.00+115b 164 67+2.03cd 21.95+0.42ab
© 41 ] bc b be b I:l B 0.7320.02c  70.00+153b 161.00£1.73d  21.0620.28b
c d I -B CK 0.75:0.00bc  62.00:1.00¢c  154.33+1.20e  21.2620.46ab
b d -BOM [FAOM 0.04+0.02a __5067+067a 162 33+7 60a__23.46+0.60a |
= C bTC 0 2 BOM 0.87%0.05ab 5533%145b 13267/ 54bc 21.97%0.46b
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5025 OM 082+0.04b 3067+043c  157.33+6.36b 22.110.43b
HA 0.82:0.02b 3867+090b 154.67+6.23b  20.57+0.90b
0 B 0.71%0.03c  28.00:032¢ 153 67+578b 21.42:0.32b
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Mechanism of soil Fertility Improvement and carbon sequestration

O BRI EEEALREZR VIR FRIPFIREDEEIEE T SOCIL R EISACAY I A

Not only the direct C input but also the indirect physical protection and microbiological regulation reinforced the response
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of SOC to the subsurface organic fertilization
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Mechanism of soil Fertility Improvement and carbon sequestration

HIRRIEAERE

water and salt environment and enzyme activities, thus promoting SOC sequestration
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APPLICATION Popularization and social recognition
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---Il Mechanism of Bioaugmentation technology for
improving quality and efficiency
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TECHNOLOGY Bioaugmentation technology for improving soil quality and efficiency
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Construction of Bioaugmentation
technology system for rapid
improvement of saline alkali soil
fertility driven by microorganisms
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TECHNOLOGY

o BHHE + [BEE: + EMEFEE0-20 cm 115

ameliorant” improved soil quality in the 0-20 cm layer

EVRGRRISEIRA

Bioaugmentation technology for improving soil quality and efficiency
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TECHNOLOGY Bioaugmentation technology for improving soil quality and efficiency

o1+ BEE + EYEFEFIENRBSEKS. EEE. 2

“Organic manure + humic acid+biological ameliorant” increasesd sunflower plant height and yield.
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*nﬁ Mechanism of Bioaugmentation technology for improving soil quality and
efficiency

o HELIRIZEEFBIK. BHSFHFoEFEXINEM =S8N EERF, B EY
FFEETRY98.37%,

The degree of soil salinity and nutrient factors such as organic carbon and available phosphorus were the main

factors affecting crop yield composition, accounting for 98.37% of changes in crop yield.
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2. THEORY
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Mechanism of Bioaugmentation technology for improving soil quality and
efficiency

o EYERIEHMEVHK-RIBER-RIFEZEFHERIN T EEFEE

“biological ameliorant” promoted the transformation of microorganisms from K-strategy to R-strategy and

increased fungal richness
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