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Literature Search 610: Comparison of Compost and Proprietary 
Soil Amendments for Vegetation Establishment 
June 25, 2020; updated with Part B July 22, 2020 

Prepared for: Beth Klemann 

Prepared by: Marilee Tuite, marilee.tuite@state.mn.us 

Resources searched: TRID (includes RiP and MnDOT TRSs); Transport, Academic Search Premier, Google Scholar 

Summary: Even though I searched several more resources than the Idea phase, the term “proprietary soil 
amendment” doesn’t yield results. I tried looking for comparison studies with brand names such as Hydrogrow and 
Biosol – still nothing. I added a couple studies (marked with **) that compare compost and biosolids, along with the few 
from the Idea phase. Results below are organized into In Progress Research and Completed Research. 

Results 
A. Road-Focused Results

In Progress Research 
Project title: Optimizing Compost Application Rates for Vegetation Health, Maximal Stormwater Infiltration, & Runoff 
Quality 
Source and date: North Carolina DOT (August 1, 2018 – July 31, 2021) 
Abstract: Soils disturbed by roadway construction often exhibit reduced soil porosity, precipitation storage capacity and 
infiltration rates, thereby yielding increased surface runoff. Poor performance of vegetation in these locations also leads 
to long-term aesthetic and erosion problems. Research has demonstrated that tillage can be used in conjunction with 
compost to improve soil conditions on disturbed, pervious areas. This year, NCDEQ formally recognized soil 
improvement as a stormwater best management practice (BMP). The soil improvement BMP has potential advantages 
to NCDOT with respect to lowering the cost of regulatory compliance while also contributing to goals such as 
beautification of the right-of-way via healthy landscape plantings, wildflower beds, and permanently stabilizing eroding 
areas caused by poor soil conditions. Given the broad applicably of soil improvement as a BMP throughout NCDOT’s 
transportation network, it is important to optimize soil improvement specifications to ensure the lowest-cost effective 
solution is achieved. There has been very little research to specifically determine optimal compost application rates to 
concurrently improve stormwater infiltration and/or storage, limit potential for offsite losses of nutrients and metals, 
and aid in timely vegetation establishment. These are all potential benefits of soil improvement BMPs, and the addition 
of compost at a proper rate is anticipated to be the most costly consideration for BMP implementation. The proposed 
research is designed to determine optimum compost amendment rates for soil improvement BMPs in North Carolina. 
The project will include a series of complimentary activities: (1) A literature review on the performance of compost 
amendments, application rates and pollutant transport mechanisms. (2) Laboratory assessment of the effects of 
compost amendment rate on hydraulic properties of North Carolina soils. (3) Bench-scale testing of nutrient and metal 
losses from compost/soil blends in leachate waters at target amendment rates. (4) Greenhouse testing of vegetation 
establishment and performance with compost amendment at target incorporation rates. (5) Field evaluation of 
optimized compost amendment rate effects on runoff water quantity and quality, infiltration, and vegetation 
establishment. (6) Development of recommended specifications for optimizing compost amendment rates for soil 
improvement BMPs. 
Project page: https://trid.trb.org/View/1530118  
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Completed Research 
 
Title: Use of Compost for Permanent Vegetation Establishment and Erosion Control 
Source and date: Maryland DOT and University of Maryland (2019) 
Abstract: This project analyzed possible sustainable improvements to current standard procedures for final grade 
turfgrass establishment. Two compost types, biosolids and greenwaste, and two compost blends, 2:1 topsoil:biosolids 
and 2:1 topsoil:greenwaste, were compared with the standard topsoil, straw, and fertilizer in their ability to reduce soil 
loss and improve the rate, quality, and quantity of vegetation establishment. This research used an integrated approach 
of both physical and digital image analysis for both field and greenhouse studies. Vegetation establishment was 
measured using an image segmentation and classification technique to reduce observer bias and improve repeatability. 
Qualities determined for successful blanket cover included, rapid and healthy vegetative growth, reduced erosion 
through soil stabilization, and improved runoff retention and quality. Field grass coverage was significantly greater for 
topsoil at one of the sites and biosolids at the other for initial establishment, but there were no other significant 
differences. Greenhouse studies showed no significant coverage differences at a 20:1 slope for any media tested and 
both compost/topsoil blends showed no significant difference to topsoil application at the 4:1 slope. Although sediment 
release had greater average values for both compost/topsoil blends, only greenwaste/topsoil in the greenhouse was 
statistically greater than other applications. Greenhouse studies showed that topsoil application as well as 
topsoil/compost blends tend to produce lower concentrations of P and N than pure compost application, however the 
volume of runoff was greatly increased for the uncovered compost/topsoil blends. Biosolids application was the most 
successful at the total runoff volume reduction while greenwaste performed similarly to topsoil. Total mass of P leached 
after 12 in. of applied water was greatest in the greenwaste/topsoil application, while biosolids was the least. The total 
mass of N released was greatest in pure greenwaste and least in the biosolids/topsoil blend. 
Full text: https://rosap.ntl.bts.gov/view/dot/42005  
 
Title: Best Management Practices for Establishment of Salt-Tolerant Grasses on Roadsides 
Source and date: MnDOT and U of M (2017) 
Abstract excerpt: In this project, the authors first assessed a number of roadsides to determine why they might be 
failing. Then, using information gleaned from these observations, they developed a series of experiments addressing 
three areas: (1) pre-establishment soil amendments; (2) planting date; and (3) watering during establishment. The 
authors provide specific recommendations to hasten establishment and improve management of turfed roadside 
locations. This research highlights best management practices towards limiting installation failures and reducing 
maintenance inputs for future installations. 
Full text: http://dot.state.mn.us/research/reports/2017/201731.pdf 
 
Title: The Use of Soil Amendments to Improve Survival of Roadside Grasses 
Source: HortScience, vol. 46, no. 10 (2011) 
Abstract: Highway rights-of-way are routinely planted with turfgrasses to prevent erosion, filter runoff, and improve 
aesthetics. However, the roadside is a harsh environment, and perennial grasses often die within the first year, leading 
to bare ground and annual weeds, which do not prevent erosion during the winter. To improve the survival of perennial 
vegetation on the roadside, it is necessary to identify the factors limiting vegetation growth and then to either identify 
plants that can tolerate those factors or identify ways to ameliorate the stresses while still maintaining safety. This study 
was designed to evaluate the effects of improved cultivars, salt tolerance, and organic matter amendments on perennial 
grass survival along two highways in Rhode Island. The amendments tested were processed biosolids and composted 
yard waste, each applied in a 50:50 mixture by volume with existing roadside soil; plain soil was included as a control. 
We tested 20 improved turfgrass cultivars and one seed mixture with common creeping red fescue (Festuca rubra L.) as 
the standard. Turfgrass species tested were perennial ryegrass (Lolium perenne L.), tall fescue (Festuca arundinacea 
Schreb.), red fescue, alkali grass [Puccinellia distans (Jacq.) Parl.], idaho bentgrass (Agrostis idahoensis Nash), tufted 
hairgrass [Deschampsia cespitosa (L.) P. Beauv.], and kentucky bluegrass (Poa pratensis L.). We found that soil 
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amendment was more effective than either improved genetics or salt tolerance. Establishment, vertical growth, and 
persistence of vegetation cover were significantly improved by amendment with organic matter, particularly biosolids. In 
Summer 2009 (the second growing season), turf cover exceeded 50% in the biosolids plots but was below 20% in the 
plain soil plots with complete loss of cover in the plain soil plots at one location. Kentucky bluegrass, tall fescue, red 
fescue, and idaho bentgrass showed the best persistence at the species level, and there were no consistent differences 
among cultivars. 
Full text (open access): https://journals.ashs.org/hortsci/view/journals/hortsci/46/10/article-p1404.xml  
 
Title: SOIL AMENDMENTS FOR ROADSIDE VEGETATION IN VIRGINIA 
Source: unclear - ca. 2000 
Abstract: The objectives of this study are to determine the effects of application of various composts on the growth and 
quality of roadside vegetation and soil properties that influence vegetation sustainability. 
Full text: 
https://www.researchgate.net/publication/237815295_SOIL_AMENDMENTS_FOR_ROADSIDE_VEGETATION_IN_VIRGINI
A  
 
 

B. Mining-Focused Research 

Completed research listed chronologically, most recent to oldest (searched past 20 years) 
 
Title: Comparative effect of compost and technosol enhanced with biochar on the fertility of a degraded soil 
Source: Environmental Monitoring and Assessment, Vol. 190, no. 10, pp.1-12 (2018) 
Abstract: A large number of studies on the reclamation of mine soils focused on the problem caused by metals and did 
not explore in depth the issue of nutrients and vegetation after the application of organic materials. The aim of this 
study was to compare the effect of two treatments made of wastes and vegetated with Brassica juncea L. on the fertility 
of a settling pond mine soil. The first treatment was compost, biochar, and B. juncea (SCBP) and the second treatment 
was technosol, biochar, and B. juncea (STBP). This study evaluated the effect of the treatments on the soil nutrient 
concentrations and fertility conditions in the soil amendment mixtures, after 11 months of greenhouse experiment. 
Total carbon and nitrogen concentrations were higher in treatment SCBP than in treatment STBP after 7 months but, 
after 11 months, carbon concentration was higher in STBP. The used technosol could have forms of carbon more stable 
than compost, which could be released slower than in the compost-amended soils. Both compost and technosol mixed 
with biochar also increased the concentration of calcium, potassium, magnesium, and sodium in exchangeable form in 
the mine soil. 
Full text available upon request: https://link.springer.com/article/10.1007/s10661-018-6997-4 
 
Title: The Impact of the Quality of Coal Mine Stockpile Soils on Sustainable Vegetation Growth and Productivity  
Source: Sustainability, vol. 8, no. 6 (2016) 
Abstract: Stockpiled soils are excavated from the ground during mining activities, and piled on the surface of the soil for 
rehabilitation purposes. These soils are often characterized by low organic matter (SOM) content, low fertility, and poor 
physical, chemical, and biological properties, limiting their capability for sustainable vegetation growth. The aim of the 
study was to evaluate the impact of stockpile soils of differing depth and quality on vegetation growth and productivity. 
Soils were collected at three different depths (surface, mid, and deep) as well as mixed (equal proportion of surface, mid 
and deep) from two stockpiles (named Stockpile 1: aged 10 and Stockpile 2: 20 years) at the coal mine near Witbank in 
the Mpumalanga province of South Africa. Soils were amended with different organic and inorganic fertilizer. A 2 × 4 × 5 
factorial experiment in a completely randomized blocked design with four replications was established under 
greenhouse conditions. A grass species (Digiteria eriantha) was planted in the pots with unamended and amended soils 
under greenhouse conditions at 26–28 °C during the day and 16.5–18.5 °C at night. Mean values of plant height, plant 
cover, total fresh biomass (roots, stems and leaves), and total dry biomass were found to be higher in Stockpile 1 than in 

https://journals.ashs.org/hortsci/view/journals/hortsci/46/10/article-p1404.xml
https://www.researchgate.net/publication/237815295_SOIL_AMENDMENTS_FOR_ROADSIDE_VEGETATION_IN_VIRGINIA
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Stockpile 2 soils. Plants grown on soils with no amendments had lower mean values for major plant parameters studied. 
Soil amended with poultry manure and lime was found to have higher growth rate compared with soils with other soil 
amendments. Mixed soils had better vegetation growth than soil from other depths. Stockpiled soils in the study area 
cannot support vegetation growth without being amended, as evidenced by low grass growth and productivity in this 
study. 
Full text (open access): https://www.mdpi.com/2071-1050/8/6/546 
 
Title: A greenhouse trial to investigate the ameliorative properties of biosolids and plants on physicochemical conditions 
of iron ore tailings: Implications for an iron ore mine site remediation 
Source: Journal of Environmental Management, vol. 165, pp. 167-174 (2016) 
Abstract: An iron ore mine site in Swaziland is currently (2015) in a derelict state as a consequence of past (1964–1988) 
and present (2011 – current) iron ore mining operations. In order to control problems associated with mine wastes, the 
Swaziland Water Services Corporation (SWSC) recently (2013) proposed the application of biosolids in sites degraded by 
mining operations. It is thought that this practice could generally improve soil conditions and enhance plant 
reestablishment. More importantly, the SWSC foresees this as a potential solution to the biosolids disposal problems. 
In order to investigate the effects of biosolids and plants in soil physicochemical conditions of iron mine soils, we 
conducted two plant growth trials. Trial 1 consisted of tailings that received biosolids and topsoil (TUSB mix) while in 
trial 2, tailings received biosolids only (TB mix). In the two trials, the application rates of 0 (control), 10, 25, 50, 75 and 
100 t ha−1 were used. After 30 days of equilibration, 25 seeds of Cynodon dactylon were sown in each pot and thinned to 
10 plants after 4 weeks. Plants were watered twice weekly and remained under greenhouse conditions for 12 weeks, 
subsequent to which soils were subjected to chemical analysis. According to the results obtained, there were significant 
improvements in soil parameters related to fertility such as organic matter (OM), water holding capacity (WHC), cation 
exchange capacity (CEC), ammonium, magnesium (Mg2+), calcium (Ca2+) and phosphorus (). With regard to heavy metals, 
biosolids led to significant increases in soil total concentrations of Cu, Zn, Cd, Hg and Pb. The higher concentrations of Zn 
and Cu in treated tailings compared to undisturbed adjacent soils are a cause for concern because in the field, this might 
work against the broader objectives of mine soil remediation, which include the recolonization of reclaimed sites by soil-
dwelling organisms.Therefore, while biosolids contain important nutrients that may greatly improve physicochemical 
conditions and enhance vegetation reestablishment in mined soils, the threat of the build-up of higher levels of trace 
elements in treated tailings compared to surrounding adjacent soils must not be underestimated. 
Full text available upon request: https://www.sciencedirect.com/science/article/pii/S0301479715302814 
 
Title: Changes on the Phytoavailability of Nutrients in a Mine Soil Reclaimed with Compost and Biochar 
Source: Water, Air, & Soil Pollution, vol. 227, no. 12, pp.1-12 (2016) 
Abstract: Mine soils often contain high levels of metals that produce serious environmental problems and poor fertility 
conditions that limit their reclamation. The aim of this study was to evaluate the influence of a compost and biochar 
amendment on the nutrient phytoavailability in a mine soil from the depleted copper mine of Touro (Spain). For this 
purpose, a greenhouse experiment was carried out amending the mine soil with increasing proportions (20, 40, 80 and 
100%) of the compost and biochar mixture and planting Brassica juncea plants. The results revealed that the mine soil 
had an extremely acid pH and low fertility conditions and was affected by copper contamination. The addition of 
compost and biochar to the mine soil increased soil pH values (from 2.7 to 8.7), total carbon (from undetectable values 
to 149 g kg−1) and total nitrogen (from undetectable values to 11,130 mg kg−1) contents and phytoavailable 
concentrations of K, Mg, Na and P and promoted plant growth, since B. juncea plants did not survive in the untreated 
mine soil. The application of amendment decreased the phytoavailable concentration of Al, Co, Cu, Fe and Ni in the soil, 
resulting in a reduction of copper toxicity. The use of compost and biochar as a soil amendment combined with B. juncea 
plants could be an efficient strategy for the reclamation of degraded soils with low fertility conditions. 
Full text available upon request: https://link.springer.com/article/10.1007%2Fs11270-016-3155-x 
 
Title: Linking Organic Carbon, Water Content, and Nitrous Oxide Emission in a Reclaimed Coal Mine Soil 
Source: Land Degradation & Development (2014) 

https://www.mdpi.com/2071-1050/8/6/546
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/iron-ore
https://www.sciencedirect.com/topics/social-sciences/water-utility-industry
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/biosolid
https://www.sciencedirect.com/topics/engineering/iron-mines
https://www.sciencedirect.com/topics/social-sciences/plant-physiology
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/topsoil
https://www.sciencedirect.com/topics/engineering/equilibration
https://www.sciencedirect.com/topics/engineering/cation-exchange-capacity
https://www.sciencedirect.com/topics/engineering/cation-exchange-capacity
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/soil-remediation
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/recolonization
https://www.sciencedirect.com/science/article/pii/S0301479715302814
https://link.springer.com/article/10.1007%2Fs11270-016-3155-x
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Abstract: Mine-land reclamation for biomass production is often achieved by means of large applications of N and 
organic C with amendments that could create soil conditions favorable for N2O production and emissions. To investigate 
this possibility, we conducted a laboratory experiment using mine soil collected from an active surface coal mine site 
near Philipsburg, Pennsylvania. During a 37-d incubation period, we measured N2O and CO2 fluxes from non-amended 
soil and from soil amended with ammonium nitrate (L + F), composted poultry manure (Comp), poultry manure alone 
(Man) and mixed with 3 rates of paper mill sludge (PMS) to obtain carbon to nitrogen ratios of 14, 20 and 27 
(Man + PMS14, 20 and 27), each at 60% and 80% water filled pore space (WFPS). Results showed that manure alone 
leads to a greater emission of N2O under laboratory conditions than with L + F. However, composting manure effectively 
reduced the emissions compared to that of L + F despite a large addition of organic C and N. Composted manure‐
treated soil emitted less than all other manure-based treatments at both 60% and 80% WFPS. The emissions were 
greater from soil amended with the Man + PMS treatments compared to non‐amended and L + F‐amended soil, and it 
increased during periods of intense microbial activity created by the application of manure and PMS. Higher water 
content increased emissions particularly during periods of intense microbial activity coupled with inorganic N 
availability. Cumulative N2O emissions from manure-treated soils represented less than 0·1% loss of total applied N. 
Full text available upon request: https://onlinelibrary.wiley.com/doi/abs/10.1002/ldr.2333 
 
Title: Assessing the influence of compost and biochar amendments on the mobility and toxicity of metals and arsenic in 
a naturally contaminated mine soil 
Source: Environmental Pollution, Vol. 186 (2014) 
Abstract: Amending contaminated soils with organic wastes can influence trace element mobility and toxicity. Soluble 
concentrations of metals and arsenic were measured in pore water and aqueous soil extracts following the amendment 
of a heavily contaminated mine soil with compost and biochar (10% v:v) in a pot experiment. Speciation modelling and 
toxicity assays (Vibrio fischeri luminescence inhibition and Lolium perenne germination) were performed to discriminate 
mechanisms controlling metal mobility and assess toxicity risk thereafter. Biochar reduced free metal concentrations 
furthest but dissolved organic carbon primarily controlled metal mobility after compost amendment. Individually, both 
amendments induced considerable solubilisation of arsenic to pore water (>2500 μg l−1) related to pH and soluble 
phosphate but combining amendments most effectively reduced toxicity due to simultaneous reductions in extractable 
metals and increases in soluble nutrients (P). Thus the measure–monitor-model approach taken determined that 
combining the amendments was most effective at mitigating attendant toxicity risk. 
Full text available upon request: https://www.sciencedirect.com/science/article/abs/pii/S0269749113006155 
 
Title: Vegetation and Soil Development in Compost-Amended Iron Oxide Precipitates at a 50-Year-Old Acid Mine 
Drainage Barrens 
Source: Restoration Ecology, Vol. 21, no. 3, pp.320-328 (2013) 
Abstract: Acid mine drainage (AMD) barrens result from destruction of vegetation within flow paths. When exposed to 
air, soluble iron in undergoes oxidation and hydrolysis to form ferric iron (oxyhydr)oxides which accumulate on soil 
surfaces. A restoration experiment was conducted at a 50-year-old barrens created by discharge from an abandoned 
underground coal mine. The objective was to determine whether vegetation could be established by altering rather than 
removing surface layers of acidic precipitates at a site representative of other mining-degraded areas. Three zones in the 
barrens were identified based on moisture content, (2.7–3.3), and thickness of precipitates (0–35 cm). Our hypothesis 
was that application of the same reclamation method to all zones would fail to sustain >70% vegetative cover in each 
zone after four growing seasons. The method consisted of applying 11 t/ha lime and 27 or 54 t/ha compost before 
rototilling (top 15 cm) and mulching with oat straw containing viable seeds for a nurse crop. Lime-only plots were 
included for comparison, and all amended plots were sown with a mine reclamation seed mix. Oats, sown species, and 
indigenous species dominated cover in the first, second, and fourth growing seasons, respectively. In the fourth year 
following reclamation, compost-amended plots had >70% cover and improved soil properties in all three zones, 
providing evidence to reject our hypothesis. Vegetative restoration of barrens did not require removal of highly acidic 
precipitates, since they could be transformed at low-cost into a medium that supports indigenous plants. 
Full text available upon request: https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1526-100X.2012.00902.x 

https://onlinelibrary.wiley.com/doi/abs/10.1002/ldr.2333
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Title: A Laboratory Study on Amending Mine Soil Quality 
Source: Water, Air, & Soil Pollution, vol. 224 (2013) 
Abstract: Two mine soils in southeastern Ohio do not support a luxurious vegetation growth probably because of soil-
related constraints. Thus, a laboratory study was conducted to improve the mine soil quality using amendments of 
zeolite (two grain sizes), flue gas desulfurization gypsum (FGD), fly ash, and biosolids at an application rate of 10 % by 
weight. The results showed that FGD was the best amendment for increasing soil pH and improving seed germination of 
lettuce (Lactuca sativa) while biosolids significantly enhanced soil aggregate stability and saturated-water-holding 
capacity. Specifically, FGD increased soil pH from 3.1 to 5.0, and 4.2 to above 7.0, respectively. Elongation of the lettuce 
seedlings (shoots) in mine soil solutions was also enhanced by the amendment, from an initial length of 0–1.5 cm to 4.5–
9.6 cm. Application of biosolids, on the other hand, increased the mean weight diameter of soil water-stable aggregates 
by two to four times from initial 0.5–1.6 mm to 2.0–2.9 mm. Saturated-water-holding capacity of both soils was also 
significantly improved by biosolids. But biosolids did not enhance soil plant-available-water-holding capacity. Neither 
zeolite nor fly ash significantly improved the mine soil qualities measured in our study. Soil chemical analyses showed 
that these mine soils neither contained high concentrations of heavy metals nor other toxins in solids or in solutions, 
suggesting that soil acidity is the only chemical constraint limiting the vegetation establishment and growth besides the 
nutrients deficiency. 
Full text available upon request: https://link.springer.com/article/10.1007/s11270-013-1679-x 
 
Title: Nanoenhanced Materials for Reclamation of Mine Lands and Other Degraded Soils: A Review 
Source: Journal of Nanotechnology (2012) 
Abstract: Successful mine soil reclamation facilitates ecosystem recovery, minimizes adverse environmental impacts, 
creates additional lands for agricultural or forestry uses, and enhances the carbon (C) sequestration. Nanoparticles with 
extremely high reactivity and deliverability can be applied as amendments to improve soil quality, mitigate soil 
contaminations, ensure safe land–application of the conventional amendment materials (e.g., manures and biosolids), 
and enhance soil erosion control. However, there is no report on using nanoenhanced materials for mine soil 
reclamation. Through reviewing the up-to-date research results on using environment-friendly nanoparticles for 
agricultural soil quality improvement and for contaminated soil remediation, this paper synthesizes that these 
nanomaterials with high potentials for mine soil reclamation include zeolites, zero-valent iron nanoparticles, iron oxide 
nanoparticles, phosphate-based nanoparticles, iron sulfide nanoparticles and C nanotubes. Transport of these particles 
in the environment and their possible ecotoxicological effects are also discussed. Additionally, this article proposes a 
practical and economical approach to applying nanotechnology for mine soil reclamation: adding small amounts of 
nanoparticles to the conventional soil amendment materials and then applying the mixtures for soil quality 
improvements. Hence the cost of using nanoparticles is reduced and the benefits of both nanoparticles and the 
conventional amendment materials are harnessed. 
Full text (open access): https://www.hindawi.com/journals/jnt/2012/461468/ 
 
Title: The role of organic amendments in soil reclamation: A review 
Source: Canadian Journal of Soil Science, 92(1): 19-38 (2012) 
Abstract: A basic tenet of sustainable soil management is that current human activities are not detrimental to future 
generations. Soils are degraded by natural events (erosion) or industrial activity. A prevalent feature of degraded or 
disturbed soils is lack of organic matter compared with adjacent undisturbed areas. Organic amendments, such as 
livestock manure, biosolids, pulp and paper mill by-products, wood residuals and crop residues, are produced in 
abundance in Canada and could be widely used in soil reclamation. Biosolids production is ∼0.5 Tg yr−1(dry wt.); paper 
mill sludge generated in the province of Quebec was ∼2 Tg (wet wt.) in 2002. This review paper examines mechanisms 
through which organic amendments affect soil properties (physical, chemical, biological) and describes the role of 
organic amendments in reclamation, with emphasis on amendment types and application rates for soil amelioration and 
biomass production. Single large applications of organic amendments can accelerate initial reclamation and lead to self-
sustaining net primary productivity. Readily decomposable organic amendments may provide immediate, but transient, 
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effects, whereas stable, less decomposable materials may provide longer-lasting effects. Using organic amendments for 
reclamation is mutually beneficial wherein waste products from agriculture, forestry and urban areas help other sectors 
meet their land reclamation goals. 
Full text: https://doi.org/10.4141/cjss2010-064 
 
Title: Labile and Stable Nitrogen and Carbon in Mine Soil Reclaimed with Manure-Based Amendments 
Source: Soil Science Society of America Journal (2011) 
Abstract: Organic C and nutrients in manure can improve degraded mine soil quality if they are retained in the soil. 
Composting manure or mixing manure with a high C/N ratio material before application could facilitate this 
improvement. The effects of these manure stabilization techniques on N and C retention in mine soil were investigated 
in two incubation experiments with six treatments: unamended soil, lime and fertilizer (14.3 Mg ha−1), two rates of 
composted poultry layer manure (78 and 156 Mg ha−1), and layer manure mixed with paper-mill sludge (PMS) (50 Mg 
ha−1 manure, 102 and 183 Mg ha−1 PMS) to provide C/N ratios of 20 and 30. In one experiment, amendments were 
laboratory applied just before incubation; in the other, amendments were field applied 1 yr before incubation. Carbon 
dioxide evolution and labile N and C were measured during incubation and microbial biomass N was determined at the 
end of the incubations. In laboratory-amended soil, all treatments produced similar quantities of labile N while compost 
and manure + PMS treatments resulted in stable soil N pools that were 2.5 to 2.7 times larger than in the unamended 
soil. In field-amended soils, stable N pools were similarly increased by compost and manure + PMS treatments. Large 
CO2 production and microbial biomass N from manure + PMS treatments suggested that rapid microbial turnover of N 
was an important factor in stabilizing manure N. These results indicate that the combined manure + PMS amendment 
was as effective as composting in building stable N pools in mine soil. 
Full text available upon request: https://acsess.onlinelibrary.wiley.com/doi/abs/10.2136/sssaj2010.0316 
 
Title: Soil Reclamation of Abandoned Mine Land by Revegetation: A Review 
Source: The International Journal of Soil, Sediment and Water, vol. 3, no. 2 (2010) 
Abstract: Mining of mineral resources results in extensive soil damage, altering microbial communities and affecting 
vegetation leading to destruction of vast amounts of land. Reclamation is the process to restore the ecological integrity 
of these disturbed mine land areas. It includes the management of all types of physical, chemical and biological 
disturbances of soils such as soil pH, fertility, microbial community and various soil nutrient cycles that makes the 
degraded land soil productive. Productivity of soil can be increased by adding various natural amendments such as saw 
dust, wood residues, sewage sludge, animal manures, as these amendments stimulate the microbial activity which 
provides the nutrients (N, P) and organic carbon to the soil. The top soil gets seriously damaged during mineral 
extraction. The consequences of physical disturbance to the top soil during stripping, stockpiling, and reinstatement 
cause unusually large N transformations and movements with eventually substantial loss. Management of top soil is 
important for reclamation plan to reduce the N losses and to increase soil nutrients and microbes. Revegetation 
constitutes the most widely accepted and useful way to reduce erosion and protect soils against degradation during 
reclamation. Mine restoration efforts have focused on N-fixing species of legumes, grasses, herbs, and trees. Metal 
tolerant plants can be effective for acidic and heavy metals bearing soils. Reclamation of abandoned mine land is a very 
complex process. Once the reclamation plan is complete and vegetation has established, the assessment of the 
reclaimed site is necessary to evaluate the success of reclamation. Evaluation of reclamation success focuses on 
measuring the occurrence and distribution of soil microflora community which is regulated by interactions between C 
and nutrient availabilities. Reclamation success also measures the structure and functioning of mycorrhizal symbiosis 
and various enzymatic activities in soil. This paper includes physical, chemical and biological mine soil properties, their 
management to make soil productive, top soil management, vegetation of various species and assessment of 
effectiveness of reclamation. 
Full text: https://scholarworks.umass.edu/intljssw/vol3/iss2/13/ 
 
Title: Amendments and plant cover influence on trace element pools in a contaminated soil 
Source: Geoderma, Vol. 139, no. 1-2, pp.1-10 (2007) 

https://doi.org/10.4141/cjss2010-064
https://acsess.onlinelibrary.wiley.com/doi/abs/10.2136/sssaj2010.0316
https://scholarworks.umass.edu/intljssw/vol3/iss2/13/
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Abstract: A 30-month experiment was carried out in field containers to evaluate the potential of various amendments 
and/or a plant cover (Agrostis stolonifera L.) for reclamation of a soil contaminated with As, Cd, Cu, Pb and Zn. Five 
amended treatments with plant were established: leonardite (LEO), litter (LIT), municipal waste compost (MWC), 
biosolid compost (BC) and sugar beet lime (SL). Two controls were also set up: control without amendment but with 
plant (CTRP) and control without amendment and without plant (CTR). A widely accepted sequential extraction 
procedure was used to assess changes in trace element pools in soil following remediation. Results showed that trace 
element distribution in soil was highly influenced by the origin of the contamination (mine sulphides): trace elements 
were mainly associated with the residual fraction (in form of sulphides) and to a lesser extent with the reducible 
fraction, where Fe oxides and oxyhydroxides are expected, as a consequence of sulphide oxidation. The addition of 
amendments and/or establishment of a plant cover showed no clear effect on Cd and Pb distribution. The influence on 
As fractionation was also small and restricted to the most labile fraction, where higher concentrations of As were found 
in SL, MWC and BC. In contrast, Cu concentrations in the most labile fraction decreased in MWC, BC, LEO and LIT, while 
Cu recovery within the organic matter-associated fraction increased in these treatments. Zinc concentration in the most 
labile fraction was significantly lower in CTRP than in CTR, whereas Zn recovery in this fraction increased in MWC due to 
Zn input. In some cases redistribution of amendment-derived trace elements from slow-releasing fractions to the 
residual pool seemed to occur. Since the increase in As and Zn only accounted for a small proportion of the total pool 
and soil quality improved in treated soils, the use of soil amendments and/or revegetation might be a reliable option for 
long-term reclamation of soils moderately contaminated with trace elements. Nonetheless, high quality by-products 
should be employed to minimize trace element input to soil. 
Full text available upon request: https://www.sciencedirect.com/science/article/abs/pii/S0016706106003715 
 
Title: Using Compost on Contaminated Mineland Sites 
Source: BioCycle, vol. 44, no. 4 (2003) 
Abstract: Surface mining in Missouri has left a long history of soil depletion and land degradation. The intractable 
problems of acid mine drainage (AMD) have been addressed by the Missouri Land Reclamation Program (MLRP), 
traditionally through chemical treatments. New approaches use organic amendments such as limestone, compost, hay, 
or straw. A recent project on Upper Cedar Creek utilized layers of compost in cells to mitigate acid mine drainage and 
stabilize stream banks. These were compared with organic matter, limestone rock, and lime cells. Similar methods were 
implemented at the Old Bevier Wetland project. 
Full text available upon request via Academic Search Premier: 
http://search.ebscohost.com/login.aspx?direct=true&db=aph&bquery=Using+Compost+on+Contaminated+Mineland+Si
tes&type=0&searchMode=Standard&site=ehost-live 
 

https://www.sciencedirect.com/science/article/abs/pii/S0016706106003715
http://search.ebscohost.com/login.aspx?direct=true&db=aph&bquery=Using+Compost+on+Contaminated+Mineland+Sites&type=0&searchMode=Standard&site=ehost-live
http://search.ebscohost.com/login.aspx?direct=true&db=aph&bquery=Using+Compost+on+Contaminated+Mineland+Sites&type=0&searchMode=Standard&site=ehost-live
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