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Introdudion

To mamage soil sustainahdity, crop rowtion, tillage, enilimton
amal oiher management praaices must be combined in ways that
improve or maimain ol carban siodks and reduce net carbon loss
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ol nrgamic matter inpas, which therefore ahered the physical and
hochemical Botors and influenced decay of 8O0 [7]. The abiliy
al the management practice 10 aher 200 is likely w0 vary with
inherent snil properties, such as clay content, mineralogy and piH
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inireased levels of available s0d N [16]. This suggests that longer
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Abstract Retuming crop resdues to soil is an effective ap-
proach for sustaining organic mater concentrations and incress-
ing mutnentavailability insok, A 2-vear micro-plot field eoper-
iment was conducied in dryland to determine the green manmme,
straw, and fertilizer nitwgen (N)-15 uptake by wheat, their resid-
wal N in soil and losses; the effoct of straw application on the faie
of M from geen manue and viee versa was also determined, a3
wiellas the effect of crop residue additions on the fate of fertilizer
N. Al the micro-plots were treated with fhe same amount of ' N-
labeled or unlabelod fertilizer. The gren manure N uptake by
wheat, residua | N, and W loss were 224, 51,7, and 25 9 % of the
iotal added green manure N over the 2-year experiment. Siraw
addition = i ficanty decreased the green manune residual soll N
but mereased the cumulstive losses, The sraw N taken up by
wheat, residua | N in soil, and N loss wene 83, 310, and 60.7 %,
mapoctively, Groen manune addiion significantly decressed the
siraw M taken up by wheat, increased the residual soil W, and
educed the N less Furthermore, the ferilizer N ken up by
wheat, residual N in soil, and N loss were 32.4, 323, and
352 %, mespectively. Crop residue additions significantly in-
cressed the upiake of fenilizer W by wheat in the second year

= Fhaohui Wang
shwan gz Lna

' Sute Key Labomiory of Crop Stress Biology in Arid Awas,
Maorthwest Agriocoural and Forestry University,
‘Yamgling 712100, Shaame, China

?  allege af Resowces and Envimnment, Morfwest Aghooliunl and
Forestry Umiversity, Yangling 712 100, Shaamd, China

*  Key Laboratory of Plani Nairition and Agri-myironmend in
Maorth west (hina, Ministry af Agriculiure,
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The application of inorganic N fertilizer in combination with
approqriae crop residues may be an effective approach o im-
prove the long4erm fertilizer N use efficiency, 2oil quality, and
ciop yiek in whest-summer fallow rotation systems in dryland.

Keywords Coeenmanure - Straw - Inorganic fertilizer -
Witrogen-15 - Wheat - Diryland

I ntroduction

China is the world's largest fortil izer consumer and accounis for
O % of the global increase in fentlizer use since 1981 (Liv and
Damond 2005). On the North China Plain, famers apply
325 kg N ha ' each vear, which did not significantly increase
winber wheat vield but did resuli in high greeshouse gas emis
sipns and reactive M losses (Cul et al. 2013). Moreover, o the
dryland of MNorthwest China, a large amount of mitrate
{lﬂﬁjkgﬁh"]}ubama:umﬂmd inthe —3m soil profile,
atamie of 120k N k™ vear ™ for |7 years, and the accumu-
Rty et doesper it the sodl during e wet season {Guo
of al 2000). These negative effects are worsening and raising
concems warl dwide, especially for mpidy developing countries
{Chen et al 2011 ; Evisman ot al. 2007). Theretor, the pursuit of
moe sstainable pathways fr increasing crop production i of
global interest (Kizhmann ot al. 2002).

Retumning crop residues {e.g., crop sraw) and green manune
i the 2ol iz an effective approach for austkining organic maier
cmnoentrations, enfancing biolegical activity, improving physical
propefics, and increasing nuitient availability in sei (Smit et al.
1942, Cireen manwre from legumes is wide by known to provide
N o soils through bological M fisation, and this can increase te
w01l N supply o subsequent crops and replace the addition of a
part of inorganic N fertilizers {Drinkwater et al. 1998;

@ Springer
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4.The Effects of Long-term Fertiliser Applications on Soil Organic Carbon and Hydraulic
Properties of a Loess Soil in China
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THE EFFECTS OF LONG-TERM FERTILISER APPLICATIONS ON SOIL ORGANIC
CARBON AND HYDRAULIC PROPERTIES OF A LOESS SOIL IN CHINA
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ABSTRACT
Bamed on a 28-vear in sitw experiment, this paper investigated the impacts of organic and inoganic fertilzer applications on sodl argamic
carbon ($0C) content and sail hydraulic properties of the silt loam (Fumaorthic Anthrosolsh soils derived from loess soil in the Guanrhong
Flain of China. Thes: were two crop {winter wheat and summer maire) siations with aonventional tillxge. The treatments inchuded contral
without fertiliser application, orgamic manure application (M), chemdical fertiliser application (NF), and the application of omganic mamire
with chemical Entiliser (MNF)L The resulis showed that the 28year organic mamure applications (M and MNF) significandy {p < 0-05)
incrassed S0C content 2t surface byyer (0=l 0cm) but the effect of chemical fertilizers alone on $0C was not significant. Organic mamure
treatmenits (& and MNF) apparently imgr 1 soil rydhram lic properties. Compared with control, field capacity and total porosity sigmificanthy
{p < HI5 ) incrneased while sodl bulk density significantly {p < (H}5) decreased for organic manure apphications. The M and MNF ineatmenis
incressed soil waler relentions by 3-2m=] (k8%, which was dependent of suction temsions. However, the NP ireatmeni had no sigmificantly
impad on sodl waler mlention compared with control. Meither organic nor inorganic festiliser applications significantly changed saturated
hydraulic conductivity. However, a claar difference was observed for umsaturated hydraulic conduativity between the M and the contm] a1
(5 iom. Ohverall, longeterm applications of orgamic manuring increased SOC content and amended soil hydraulic propesties. However, the

effarts af chemical fertil sers on these soil properties weane imited. Copyright £ 2005 John Wiley & Sons, Lad

sy worns:  familiser appl ioarions; soil organic cafbon; bydraslic oondecsiviny; soil s naesion; balk dessiny

INTRODUCTION

Saoil organic carbon (SOC) is aritical to soil functioning by
affecting 20il hiological, physical and chemical propenties
(Lal er el 1999 Ding er af, 2012). Increaze of S0OC in
agriculiural soiks not only improves soil quality and incneases
crop productivity but alo alleviaes global wamiing, provid-
ing “win—win" benefis (Lal, 2004). Soil hydmulic propenies
that ane impacted by S0C are also impontant sol quality in-
dicators and regulate soil weiness conditions, Generally,
SOC and soil hydraulic propenties are strongly inflwenced
by land wse patemsichanges (Mers ef al, 2012, Saha
eral., 201 4) and s0il manage ment practices inc luding tllage
(Pamas-Alcintara e al, 2015), crop rotton (Camphbel]l &
Zentner, 1993), and organic and inorganic fertiliser applica-
tions {Barbera ef el 2012; Srinivasarao e af, 2014). Here,
we mainly fecused on the effects of long-term feniliser appli-
cations on SOC and soil hydraulic propenties.

Gilobally, over tee last 160 years, thene has been an exien-
sive body of research invesigating the effecis of feniliser
application on SOC. When analysing the effecis of feniliser
applications on S0, long-term experimenis ane usually
meded. This is because most SOC changes require many
years to be deteciable by present analytical medwods

* Comnespondence i 5 Fhang and P.We, Nosbwest A&F University, Wo
3, Ximewg Road, Yanggling, S boani provisce, PR Chin

a2 wespese @ima comn {F. W | 2huamgaal edacn & Fang)
T Thazse oo Conanibome d egpaally

(Ludwig er al, 2011). Ludwig er af. (2011) found that ap-
procimately 40-year cattle manune applications ai commaon
raies {(I0iha™" every 2 years) incremed both labile and
intermediste SOC stocks in loes soik in German. Ding
el al (2012) found that manure applications at three raies
(75, 15 and 23Stha"y~") significamly (p <005)
enhanced total SOC, labile C pools and recaleirant O posol
of a loamy loess soil based on 10-year experimens in
nonheasiem China. Yang er ol (2012) smdied various
combinations of chemical fenilisers and manure applics-
tions {13-7 and 20-61 ka=" y~")on SOC following a 20-year
experiment on the Loess of Ploeau of China and found that
both of them significandy increased the total SOC and labile
C ponls. They further reponed that SOC incremsed with the
raies of manune application and thet manure amendment
had grester benefiis in increasing SOC than chemical
fentilisers, Gong e al (2011) and Tong er af. (2009 also
found that organic manuring was more effective in enhsamc-
ing ol and labile SOC pook compared with chemical
fentiliser alone. Furte mone, using organic manune together
with chemical fertilisers could be a betier avenue to produce
greater size of SOC pools than application of mineral
fenilisers alone (Ding er o, 2012). Rudrmappa o o, (2006)
argued that long-term application of chemical fenilisers
and organic manures was the most efficient manuring prac-
tice fior preserving SOC in semiarid subtiopical land cropped
with maize—wheat—cowpea in India. Hati er ol (2008) and
Jaiarmee e gl (2014) reponed similar Andings.
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HIGHLIGHTS

* pHexplained 30-45% of the dehydrogenase activity (DHA), Vi, and K, variations across soils.
* Different inhibition mechanism of Cd to DHA varied soil types.

* Soil properties and inhibition constant affect the toxicity of Cd.

» Reaction constant (k) could indicate sensitively the toxicity of Cd to DHA.

ARTICLE INFO ABSTRACT

Anticle history:

Received 14 Ociober 2016

Received in revised form 15 Jamusary 2017
Accepted 28 January 2017

Availabie online 31 janwary 2017

Soil dehydmgenase playsa role in the biological oxidation of soil organic matter and can be considered
a good measure of the change of microbial oxidative activity under environmental pollutions. However,
the kinetic chamacteristic of soil dehydroge nase under heavy metal stresses has not been investigated
thoroughly. In this study, we characterized the kinetic characteristic of soil dehydrogenase in 14 sail
types, and investigated how kinetic parameters changed under spiked with different concentrations
of cadmium (Cd). The results showed that the Ky and Vg values of soil dehydrogenase was among

g::l‘ah'fnl 1.4-73mM and 15.9-2352 pMh-! in uncontaminated soils, respectively. In latosolic red soil and brown
Delydrogenase sail, the inhibitory kinetic mechanism of Cd to soil dehydrogenase was anticompetitive inhibition with
Kinetic inhibition constants {K; Jof 12 and 4.7 mM, res pectively; inother soils belonged to linear mixed inhibition,
Inshyi Bition constant thevalues of K; were between 0.7 -4.2 mM. Soil total organic carbon and K were the major factors affecting
the toxicity of Cd to dehydrogenase activity. In addition, the velocity constant (k) was maore sensitive to
Cd contamination compared to Vg a and K g, which was established as an eady indicator of gross changes

in sail micmbial oxidative activity caused by Cd contamination
© 2017 Elsevier BV. All rights reserved.
1. Introduction the growth of sensitive plants [3]. Furthermore, Cd in contami-

Contamination of soil with heavy metals is of considerable con-
cern due to the detrimental effects on soil environments and human
health. Cadmium (Cd) is one of the most toxic heavy metals that
mayimpose adverse impactson nearly allbiological processes|1,2].
A certain amount of Cd may reduce photosynthesis and protein
synthesis rates, interfere stomatal opening, and therefore affect

* Comresponding author at: College of Matural Resources and Emironment, North-
west ARF University, Yangling 712100, Shaanx, China
E-mail aefdresses: wenxd anghe@n wafwedien, withe 198601 63.com (W_ He .

it fdx doLorg 10,1016/, haz mat2017.01.055
0304-3894/0 2017 Elsevier EV. All rights reserved.

nated soils may be taken up by plant roots, exposed to humans
through food chains, and cause many hazards such as kidney dis-
ease, skeletal damage, and cancers [4,5]. It is estimated that about
9.9-45 x 108 kg of Cd is introduced into terrestrial soils annually
through fertilizer application, sewage irrigation, atmospheric pre-
cipitation, and industrial and mining waste emissions [6,7]. Cd
concentration in contaminated soils (0.6-1781 mg kg=') is now
much higher than the background value (041 mg kg=") ofthe world
[8,9]. Understanding the mechanisms of Cd pollution on soil bio-
chemical processes is helpful for identifying their environmental
exposure risks and providing important information for the reme-
diation of contaminated soils [10].
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HIGHLIGHTS

» Low cell density had higher oil displacement efficiency than high cell density.

» Microbial-enzymalysis enhanced oil recovery had higher efficiency than water flooding.
« Vapaorizable fractions decreased (increased) in microbial (enzymolysis) displaced oil.

« Residual oil contained fewer saturates for the treatments compared to the control.

« Mainly injected and indigenous bacterial species harbored the displaced fluid.

ARTICLE INFO ABSTRACT

Anticle history: In the present study, the effects of bacterial cell density on microbial enhanced oil recovery {MEOR) and
Received 14 Janwary 2017 enzymolysis enhanced oil recovery (EEOR ) were investigated. A simulated oil displacement test was con-
Received in revised form 16 June 2017 ducted to determine the displacement efficdency of bacteral {(Prewdomonas seruginosa) fermentation
fecepted 16)une f,'J’lL 2017 broth with different cell densities (high, HCF; low, LCF), crude fungal (Aspergillus oryzae) enzyme solution
(CES). and MEOR alternating EEOR (HCF-CES and LCF-CES). The displacement efficiency for LCF was 1.7-
fold that of HCF, and the displacement efficiency for CES was 46-6.0-fold that of water {control). The

Kiepmorch; ) total displacement efficiencies of LCF-CES and HCF-CES for five displacements were 9.4-fold and 6.2-
Microbial enhanced odl recovery . X X N X N i ¥

Enzymolysis enhanced oil recovery fold higher than controls, respectively. The relative gquantity of vaporizable fractions in the displaced
il displacement efficiency oil decreased after MEOR and increased after EEOR. The residual oil in the upper portion of the displace-
Bacterial cell density ment tube contained fewer saturates {half or less) and increased resins (2-fold or higher) for LCF-CES and
Furgal enzyme HCF-CES, compared with contmols. Compared with the injected fluid, the displaced fluid had a lower pH,

oil-spreading diameter, and surface tension, with substantial gas production and no dehydrogenase activ-
ity. The displaced fluid contained numerous culturable bacteria dominated by injected (P seruginesa) and
indigenous (Bocillus atrophaeus, B cereus) species. The results demonstrate a significant effect for bacte-
ral cell density on oil displacement effidency, and increased oil displacement following EEODR.
Alternating MEOR. and EEOR. combines oil displacement by bacterial surfactants and oil degradation by
fungal enzymes and this novel technical approach appears to substantially improve crude oil recovery.

@ 2017 Elsewier BV, All rights reserved.

1. Introduction environmentally friendly technique that can effectively improve
crude oil recovery and has received widespread attention [3].
In conventional crude oil extraction, difficulties arise when oil MEOR relies on the reproduction or metabolites of microorgan-

recovery decreases gradually following extended extraction times, isms (mainly bacteria) to directly or indirectly act on oil formation
and in some cases, a third or even a half of crude oil may be diffi- [4.5]. Regarding direct effects, exogenous nutrients are added to
cult torecover [1,2] As an alternative to finding new oil reservoirs, the formation to trigger indigenous microbes. Alternatively, exoge-
microbial enhanced oil recovery (MEOR) is an inexpensive and nous bacteria are injected into the formation, which grow and
reproduce in formation pores using crude oil as a carbon source

[6] The bacterial cells may block large pores and throats in the for-

- mation and thus improve oil recovery [7-10]. Regarding indirect
* Corresponding author at: College of Matural Resources and Environment, effects, bacteria produce metabolites such as surfactants, biogases,
Narthwest A & F University. 3 Taicheng Road, Yangling 712100, China bioacids, and biopolymers that can alter the oil-water interfacial
E-mail address: xuequanhong@® 163.00m (Q. Xue)

http:ffdidol org/10.1016{|cef 2017.06.083
1385-8947/@ 2017 Hsevier BV, All rights reserved.
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ARTICLE INFO ABSTRACT

The use of abundant sunlight for semiconductor dation of antibistics is an ideal way 1o solve global

Sodium nitrate

wiater pollution. Here, the sadium nitrate modified photocatalysis exhibits enhanced photocatalytic efficiency for
#laNy o degradation of tylosin under simulated sunlight iradiation over g-C N, alone. In addition, the pure g-CyN, and
funfce modifiest oo sodium nitrate modified gCN, photocatalysts were investigated in terms of their erystal structures, marpholk
mﬂ]}qic ogies, oplical properties by using XRD, SEM, TEM, Raman, FTIR, UV-vis and XPS. On the basis of these resulis,
the morphology dependence of the visible light absorption and the photocatalytic efficiency under simulated
sunlight irradiation has been systematically investigated. It was found that the type of precusons and the molar
ratio of sodium nitmte have an evident impact on the crystal structure of g-CoN,, and photocatalytic peror-
mance due to vaded reaction pathways and degree of condensation. The photocatalytic activity evaluated under
simulated sunlight indicates that the as-synthesized photocatalysis is effective in oblaining the energy of solar
specinm and transforming it into the chemical energy for tylosin degradation.
1. Introduction from waste water, such as sorption, photocatalytic degradation, -

Water is the fountain of life. Especially for humans, clean and safe
water is the basic standards of our modem life. However, many organic
contaminants are frequently detected in water, for example like anti-
biotics are one of the most commaonly detected contaminants from
surface water [1-3]. At present, antibiotics residues are frequently de-
tected in a wide range of environmental samples, especially in treated
wastewater and even drinking water [4-6]. The residual antibiotics are
thrown to water courses and soils, even in low concentration, may lead
to the emergence of drug resistance among pathogenic microbes, and
even result in the formation of cmss- and multiple- resistances in or-
ganisms [7,8]. Therefore, the occurrence and transfer of antibiotics in
the environment is recognized as one of the most serious global threats
to human and animal health [3,5]. However, the presence of different
antibiotics in the wastewater treatment plant has been found in con-
centrations of the order of pg L=" and ngL=?, showing that the con-
ventional wastewater treatments are not effective for their removal
[9-11]. Therefore, it & importance to develop an envimnmentally
friendly strategy for the removal of antibiotics in contaminated waters.

Until now, different techniques are applied to remove antibiotics

dation and biodegradation. Among them, photocatalytic degradation is
considered as one of the most promising methods because of its high
efficiently, eco-friendly character and low cost [12-16]. Recently,
graphitic carbon nitride (g-CaN,), as an environmentally-friendly or-
ganic semiconductor, has attracted worldwide attentions [17]. This
material can be prepared easily through thermal polymerization of
different nitrogen-rich precursors such as melamine, urea, dicyandia-
mide and thiourea [18,19]. g-CsM, possesses a high chemical and
thermal stability as well as unique optical and electronic properties
[20]. Up to now, g-CsMs has been used as a photocatalyst to reduce
00y, generate hydrogen from water and decompose pollutants [21-24].
However, the photocatalytic efficiency of bulk g-CsMs is limited be-
cause of its fast charge mcombination, low surface-to-volume ratio, and
weak redox ability[ 25,26]. To improve the photocatalytic activity of g-
CzM,, many strategies have been proposed by increasing of the surface-
to-volume mtio, changing morphology, combining with other semi-
conductors and doping metal/non-metal ions [15,19,27-30]. Among
these methods, changing morphology and crystal structure of g-CaNy
can increase the number of active sites, which is beneficial for the
photocatalytic degradation [31,22]. In addition, a large number of

= Carrespanding authar at Callege of Natural Resources and Environment, Narthwest ALF University, Yangling, Shaamd, 712100, China.
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ARTICLE INFO ABSTRACT

Eeywords: Interactions amaong the species in microbial communities are important for organic matter tumover and nutrient
Bacteria cycling in the soll Thelr responses 1o organle amendments have been studied recently but the co-occurmence
"-'ﬁ\‘Ef rap pattems in different spatial soll habitats such as those with different sized aggregates are still unclear. Thus, we
T"."F‘ . Investigated metworks comprising bacteria and fungl afier the application of a cover crop for 9 years. The mi-
;:""‘I c::m“'n'-" crobial community compositions and thelr eo-oocurence networks were examined in the whole soil and dif-
Sail Eﬂ ferent sized soll aggregates (> 0L25 mm, 0LO5S3-0.25 mm, and < 0,053 mm). The microblal community com-
positions and their responses to the cover crop varled in the whole sodl and aggregate fractions. Network analysis
in the whole sodl and different sized aggregates showed that the competition between fungl and bacteria in the
whole sol increased due to the annual organic materal input, but the fungi-bacterta relationsh ips varied among
different sized aggregates. In particular, the competition between fungl and bactera inereased in macro-
aggregates but decreased in silt + clay due to crganic matertal inputs Thus, the co-oocurence networks de-
termined for the fungal and bacterdal communities in varous soll aggregates were very different from those in
ithe whole soll, and thelr responses to organic inputs also varied in different spatial habitats in the sodl.
1. Introduction 2016). In many cases, the levels of soil nutrients, such as the scil carbon

Soil fungi and bacteria ame important for soil binchemical processes
and functions. In soils, various species of fungi and bacteria live to-
gether to form a complex system of inter-species interactions rather
than living in isolation (Freilich et al, 2010). Thus, it is important to
understand the interactions among community members and the or-
ganization of fungal and bacterial communities as well as the abun-
dance and diversity of each taxon in order to explore the functioning of
the soil (Deng et al, 20012; Lu et al., 2013). Network analysis-based
approaches have been used recently to study the co-occurrence of mi-
croarganisms in complex environments ranging from the human gut to
oceans and soils (Ruan et al, 2006; Fuhrman and Steele, 2008; Faust
and Raes, 2012; Chow et al., 2013) Using this technique, the char-
acteristic co-pccurrence patterns have been determined at warious
taxonomic levels and keystone microbial groups have been identi fied in
different soils (Lupatini et al., 2014).

Several studies have shown that the soil microbial community
structure and network can be influenced by the soil pH, organic matter
content, and scil disturbance level (Eldridge et al., 2015; Creamer et al.,

and nitrogen contents, are the key factors related to shifts in the soil
microbial community structure and network. Organic amendment can
affect the microbial diversity as well as the relative abundances of co-
piotrophic and oligotrophic bacteria (Trivedi et al., 2015; Brennan and
Acosta-Martinez, 2017; Zhang et al, 2017). Moreover, arganic material
inputs significantly alter the network of fungal and bacterial commu-
nities, where the identities of the interacting species are driven by re-
sources rather than being species-specfic (Banerjee et al, 2016b).
However, previous studies have mainly focused on the microbial net-
works in the whole soil, and thus the responses of microbial networks to
changes in the soil environment, especially organic material inputs, are
still unclear in different soil aggregates.

Spils have a complex hierarchical structure where they contain
different sized aggregates. These soil aggregates generally vary in terms
of their nutrient availability and environmental conditions, and they
can provide spatially heterogeneous habitats for microorganisms (Jiang
et al., 2013, 2017). Previous studies have shown that each aggregate
represents a different ecological niche for microbial colonization
(Trivedi et al., 2015). In soil aggregates with different sizes, the

* Carres ponding authar. College of Resources and Environment, Northwest ARF University, Yangling, 712100, China.
** Carresponding author. Callege of Resources and Enviranment, Northwest ARF University, Yangling, 712104, China.
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K 2 Legacy per- and polyfluorealkyl substances (PFASg), mainly long-chain ones, are being substituted by chort-
Per: and polyfluoroalkyl substances chain homologues and novel fluorinated alternatives, whereas their occurrence, spatial distribution, sources and
Vinter substitution characteristics are not well understood. For the first time, the occurrence and replacing trend of the
Sources legacy and novel fluorinated alternatives were examined in the surface water from Fen and Wei rivers, which are
Oxidstion the two major rivers located in the underdeveloped and ecology vulnerable areas of central and western China.

Results showed that the contamination of legacy and emerging PFASs in bath river basins was widespread, and
mainly caused by industrial activities. In both rivers, perfluorohexane sulfonic acid (PFHxS), as a substitute for
perfluorooctane sulfonic acid (PFOS), was predominant in the urban areas. In the Fen River, more substitutes of
PFOS, such as 6:2 fluorotelomer sulfonate (6:2 FTS) and 6:2 chlorinated polyfluorinated ether sulfonate (6:2 C1-
PFESA), were distinct, while significant replacing for PFOA with short-chain perfluoroalkyl carboxylic acids (C4-
C7) and Ammonium salt of 4,8-dioxa-3H-per-fluorononancate (ADOMNA) was observed in Wei River. Begides,
advanced oxidation experiment indicated that there were unknown PFAS: which could be the precursors of
perfluorocarboxylic acids in Wei River. Isomeric analyses indicated that there was contribution of telomerization
related sources for PFOA in both rivers, whereas PFOS was mainly from ECF. The estimated total mass discharge
of PFASs derived from Wei and Fen River to the Yellow river were 239 and 62.6 kg vear, respectively.
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Microplastics, as an emerging class of pollutants has become a global concern, and is receiving increasing
attention. Interestingly, microplastics are always in their ageing process when they enter the real
environment. Our study investigated the ageing properties of polystyrene (PS) plastics in air, pure water
and seawater environments at 75 *°C A two-dimensional (2D) Fourier transform infrared (FTIR) corre-
lation spectroscopy (COS) analysis was used to better understand the ageing mechanism of the PS
plastics. Based on the 2D-C0S analysis, different ageing mechanisms were identified under different
ageing conditions, such as an ageing sequence of aged-PS particle functional groups in air: 1601(C=

ﬁtr:;ziﬂﬁ C) = 1050 C—0)= 1453 C—H}= 1493 C—H = 1375(C—0H)=1666(C=0). Among the functional group
Ageing mechanism changes, O4unctional groups (C—0, C—0H and (=0) wer intmduced during the ageing process.
0005 Maoreover, for pristine PS particles, hydrophobicity was a major factor for the interaction between the
Adsorprion microplastics and organic pollutants. For aged-PS particles, their adsorption capacities were significanthy

Organic pollwtien enhanced as the degree of ageing increased. The ageing degree of PS was highly responsible for
increasing of the specific surface area and the increase in moygen-containing surface groups. Further-
maore, there was a significant enhancement in the adsorption affinity for antibiotic contaminants than for
polyoydlic aromatic hydmcarbon contaminants. Aged PS particles had little adsorption of palyopclic ar-
amatic hydrocarbons, because the presence of moygen-containing surface groups on the aged PS plastics
might allow the formation of hydrogen bonds with the surmunding water molecules. Overall, a 2D-C0S
analysis was an effective method for understanding the ageing process of microplastics under different
environmental conditions at high temperature. These results also dearly demonstrated the chamacter-
istics and mechanisms of the interaction between aged-microplastics and organic pollutants, which
could be useful for understanding the environmental behavior of co-existing pollutants.

© 2020 Elsevier Ltd. All rights reserved.

1. Introduction and mussels (Cauwenberghe et al., 2015). Due to their small size,

large specific surface area and strong hydrop hobicity, MPs are ideal

Microplastics (MPs) in the environment, defined as polymer
particles with a size of less than 5 mm, have received increasing
attention from scientists and the public {Charles James, 2008;
Matthew et al., 2011). MPs have been observed all over the world,
including in water ecosystems (Ding et al, 2019; Eerkesmedrano
et al, 2015; Keller et al, 2010), soil (Rillig, 2012), and even several
biotas such as fish (Lusher et al., 2013), birds (Holland et al, 2016),

* Comesponding author. College of Matural Resources and Environment, Morth-
‘west ALF Unhversity, Yangling, Shaanxi, 712700, China
E-mail address: guosase tan2D05@mw afiuedien (X Goo)

hittps: fjdolorg) 0. 1016] L watre £2020.115634
0043-1354) 2020 Hsevier Lid. All rights reserved.

carriers of many hydrophobic organic pollutants, heavy metals,
potential pathogens and alien species, which are prone to causing
many environmental problems (Hodson et al., 20017 ) Additionally,
MPs can also be retained in living organisms for a long tme;
furthermore, MPs can be transferred and enriched in the food web,
which poses a threat to the balance of the ecosystem and seriously
affects human health (Syberg et al., 2015).

Previous studies on MPs have focused on emvironmental dis-
tribution (Keller et al, 2010; Rillig, 2012 ), mxicity and adsorption
analyses (Fries, 2012 ; Hodson et al, 2017; Holmes et al, 2014; Zhou
et al., 2015), but the understanding of MP changes and ageing
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ARTICLE INFO ABSTRACT

Editor B Teresa A incubation experiment was conducted to investigate whether combined amendment of blochar (B) and

Keywords: compost (), mushroom residee (M) and corn straw (Y) could enhance blodegradation of polyeyelic aromatic
Biachar hydmcarbons (PAH:) in contaminated solls After 77 days of incubation, both B + M and B + Y significantly
Organic substrates (p = 0.01) increased removal mte of PAHs compared with amendment of blochar alone. However, B +CP re-
Binremediation sulted in a signifieant (p < 0.01) decreasing of PAH: removal. Compared with no blochar and no organde
PAHs

substrates addition (CK) and B, both B+M and B+ Y significantly (p = 0.01) enhanced concentrations of dis-
solved argane carbon (DOC) and were favomble for the microbial growth reflected by miembial blomass car-
bons (MBC) and embsion of carbon dioxide. Redundancy analysis (RDA) indicated that B + CP, B + M and
B + ¥ separated the bacterial community compared with X and B. However, the community composition
stricture in B + (P was different from that of B + M and B + ¥. Moreover, the abundance of some PAHs de-
graders and PAH degradation genes predicted by PICRUST softw are was promoted by B + M or B + ¥, whemas
that was inhiblted under B + CP. The present study suggested that both B + M and B + Y could aceelerate
blodegmdation of PAHs mainly through increasing the concentration of DOC and the abundances of microbial
PAH degraders in solls

Sail microbiclogy

1. Introduetion soil particles, PAHs are not easy to be degraded in soils (Ping et al ,

2007). Therefore, a suitable remedial technology is needed to mitigate

Polycyclic aromatic hydrocarbons (PAHs) are ubiquitous organic
pollutants, which pose a great threat to human health through food
chain (Liao et al., 2019). Due to their toxic, cardnogenic and mutagenic
properties as well as frequent environmental ocourrence, sixteen spe-
cexs of PAHs are included in the list of priority pollutants by European
Union and the United States Environmental Protection Agency (Keith
and Telliard, 197%; European Union, 2005). PAHs are mainly generated
from human activity including the processes of coke production, pet-
roleum refining and incomplete combustion or pyrolysis of organic
materials and thus causing 1.4 % of soils in China were contaminated
with PAHs (Johmsen et al, 2005; Department of Environmental
Protection and Ministry of Land and Resources, 2014). Owing to their
low water solubility, high hydrophobicity and being easily absorbed to

the possible environmental risk posed by PAHs in soils.

Adding biochar to soil can be considered as a means to improve soil
guality (Song et al., 2019, Tang et al., 2013; Anyikaet al., 2015). Use of
biochar has been extended towards remediation of PAHs contaminated
soils becanse it has high adsorptive capacity and it could enhance the
biodegradation of PAHs by microbial stimulation (Beesley et al., 20110
Zhang et al., 2018). Wood based biochar was a good sink for pyrene in
aqueous solution, with removal efficiency of more than 60 % (Wang
et al, 2006). Zhu et al. (2018) indicated that pine needle biochar re-
duced the bicavailability of PAHs in soils through immobilization. A
notable disadvantage for biochar amendment is that the amendment
generally lead to reduction in biodegradation of PAHs as the adsorbed
PAHs reduce their bioavailability for soil microbes and therefore ecannot

* Corresponding author at: College of Natural Resources and Environment, Northwest ARF University, Yangling 712100, Shaansd, PR Chinsa.
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Facts to acidification-induced carbonate losses from Chinese

croplands

1 | INTRODUCTION

Recently, we raised the global problem of nitrogen {N)-induced
soil addification cauwsing substantial carbonate losses and subse-
quent CO, emissions (Zamanian et al. 2018) and later reported
facts based on -35000 soil profiles surveyed in Chinese crop-
lands (Razaetal., 2020). In their Letter to the Editor, Guo and Chen
(2021) argue that our results are overestimated due to some mis-
conceptions related to the caloulations. We value the opportunity
to respond and are happy to clarify the robust findings and nature
of the presented data as well as to further explain soil acidifica-
tion mechanisms. We further stress that in addition to N-induced
addification, carbonate lesses are driven by many other factors
and processes and accelerate dimate change and soil degradation

globally.

2 | PROTON PRODUCTION IN S0OIL

The first point raised by Guo and Chen (2021)—the overestima-
tion of proton production in Raza et al. {2020)—was ambiguous, as
Guo and Chen (2021) also claimed that we underestimated proton
production because we ignored H* addition through plant assimi-
lation and ammonia volatilization in table 1 in Raza et al. (2020).
Please note that table 1 in Raza et al (2020) was focused solely
on H” production by nitrification of NH,” originating from ferti-
lizers and M deposition. Mitrification ocours very quickly in well-
aerated soils; the maximal nitrification rate is in soils with pH values
between & and 8.5 {Cheng et al., 2004, which is 5-10 times faster
than the ratein soils with a pH of 6-4.5 and |ower. Consequently,
maost of the applied NH: is mitrified within 3-5 days, leaving
plants less opportunity to take up M inits original N form (NH,™;
‘Wan et al, 200%). Therefore, the H” release by NH,” root uptake
was low and hence was not considered. We agree with Guo and
Chen (2021) that NH,; volatilization releases H* jons for consumes
OH" ions), but these H” jons are counterbalanced through H” lon
consumption during urea hydrolysis to 2MH,” (Equations 1 and
2). Because wrea is the major M fertilizer applied in China fand in
most other parts of the word) and its NH ;Joss pathway is chemi-
cally neutral {ie, the H* and OH" production and consumption

This arthce & a Resporse o the Letter by Guoand Chen, 27, $57-958 about the artide
by Razaeial, 24, I738-3751.

are counterbalanced), we did not include MH,; volatilization in our
calculations (Equations 1-3).

Ureaze
(NH;) ,CO+ 2H,0 — [NH, ) €O, w
(MHy), €05 +2H* — 2NH} +C0; 1 +H0 2]

| thisreactionconsumesH™* ions)

NH} +OH™ = NHy 1 +H,0 [&]]
{thisreaction corsumes OH™ ions)

Equation {1) presented in Guo and Chen {2021)is correctin prin-
ciple but useless because the conversion of NO,™ to MH,” in calcar-
enus soils is nearly absent, espedally in croplands. The sowrces of
NO™ 0 and NO™o {original notations in Guo & Chen, 2021) in soil
usually do not uncouple spatially. From this point of view, figure 1in
Guo and Chen(2021) is not very useful.

Second, Guo and Chen (2021) questioned why we did not
consider H™ consumption during nitrate uptake by roots and
microbially driven denitrification. In calcareous soils, cation-anion
balance by root uptake is mainly driven by the dominance of base
cations. This means that H” is not consumed during MO ;™ uptake;
rather, it is (overlcompensated by Ca® and K* uptake. The owver-
compensated base cations are then balanced by the release of
H". Therefore, NO,” uptake in calcareous scils does not consume
H* ions; rather, its uptake causes less H' release. As discussed
above, cakareous soils generally have good aerobic conditions
that do not favor denitrification, which means that the contribu-
tion of H* consumption through denitrification would be minimal
{dashed line in Figure 1) and therefore was not considered in the
caloulations.

Guo and Chen (2021) claimed that H” release depends on the
proportion of leached nitrate, which accounts for approximately
25% of the applied N in double-cropping cereal systems {Guo
et al., 2010); therefore, 1.0 molar wrea should produce only 0.5
molesof H, rather than the 2.0 moles assumed in table 1 of Raza
et al. {2020). We assume that this is a misunderstanding by Guo
and Chen (2021), as we clearly stated that addification induced by
N was cakulated after exduding M uptake by plants and ammao-
nia volatilization (page 5. equations 5 and & in Raza et al, 2020).
Therefore, only approximately 55% of the applied M fertilizers
contributed to acidification, which means that 1.0 molar urea
produced approximately 1.0 moles of H® ions, not 2.0 moles,

Glob Change Bial. 2021:2F=7-=10.
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ARTICLEINFO ABSTRACT

Editor: Dr. Rinklebe Jorg The combination of ball milling technology and biochar materal provides new prospects for environ mentally

friendly and sustainable environmental pollution control technologles, but comes with opportunites and dsks. In

Keywords: this study, column experiments were wsed to evaluate the environmental belavior of ball-milled blochar (BMBC).

Transport behavior The results of the column experiments showed that BMBC transport increased with a high flow velodty, large

3:’“”“’ blochac medium size, high pH, and low lonie strength. Owing to the strong adsorption of (4% by BMBE, the presence of

Parows media BMBC in the medium led to a decrease in effluent Cd®*. The presence of C4** in the solution slightly inhibited
the transport of BMBC The transport of C&** was facllitated by BMBC due to the high affinity. Therefore,
attention should be pald to favorable conditdons for BMBC tmnsport. This study provides a perspective to assess
the behavior of BMBC in the environment and whether its intemetion with C4** will introduce new environ-
mental hazands.

1. Introduction process (Lyu et al., 2017, 2018a; Wanget al., 2018a). However, existing

Recent years have wimessed the dewelopment and prosperity of
biochar. The main reason is the pristine biomass of biochar has a wide
variety of sources and low costs, and produces a loose porous structure
and a large number of O-containing functional groups in the pyralysis
process, which make biochar a material with high cost-e flecti veness and
wide application (Lehmann et al., 2011; Cheng et al., 2016, Pandey
et al., 2020; Chen et al., 20019; Kwon et al., 2020). Far instance, biochar
plays an important role in soil remediation because of its large specific
surface area, pore volume and abundant surface functional groups.
Adding biochar to soil can increase the heavy metals adsorption capacity
af soil (Ahmad et al., 2014). However, the potential of biochar has not
been fully explored, various modified biochar emerged (Wang and
Nang, 201% Ahmed et al., 2016). With an increasing focus on ball
mi lling technology and biochar materials, research on ball-milled bio-
char{Bhl[BC}isimeasin,g{P:‘h*rsnm*r'r'_ ., 2012; Naghdi etal, 2017; Lyn
et al, 2018a, 2018b; Wang et al., 2018b). Ball milling, which is an
environmentally friendly and sustainable technology, can maximize the
appliation potential of the materials (Lyu et al., 2018a, 2018b; Wang
et al., 2018b; Baliz, 2018 Delogu et al, 2017). The heavy metal
adsorption performance of biochar is improved through the ball milling

studies are focus on removing heavy me tals from aqueous solutions, less
on the interactions and cotransport behaviors of BMBC and heavy
metals,

The highly toxic metal cadmium is detrimental to living organisms
and is mainly transported with water as divalent ions (Cd**) (Zhang
et al., 2020; Singh et al., 2018). Comparing to other heavy metals, od**
is more soluble and mobile so that it is very toxic even in low concen-
trations {Hussain et al., 2021), A decade ago, solute transport was the
main topic on Cd** transport, and the studies have suggested solution
pH, medium surface properties, ion-pair formation and organic matter
have citical influence on Cd®* transport (Kubier et al., 2019; Chen et al.,
2019; Zhang et al., 2021). Mowadays, more researches have realized that
©d** could easily combine with a large amount of inorganic and organic
ligands, suspended solids, aquatic plants and underwater sediments in
water to be converted into complex and insoluble suspensions, and
thereby influencing the fate and transport of Cd** (Wang et al., 2017,
2018a; Kubier et al, 2019). In the case of natural or artifidal particles
which have strong affinity for Cd#*, it could facilitated the transport of
cd** by carrying or reactivating (Jiang et al., 2018; Li et al,, 2019; Xie
et al., 2018), After ball milling, the enhancement of Cd** adsorption
capacity of biochar is induced by the increase of spedfic surface area and

* Cormesponding author at: College of Materal Resources and Environment, Northwest A&F Unlversity, Yangling 7121 00, China.
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ARTICLEINFO ABSTRACT

Edior: R Teresa Aerobie fermentation s a sustalnable op tion for Ivestock waste treatment, but little k known about the microbial
mechankm that allows oxytetracycline (OTC) and copper (Cu) to afect nitrogen metabollsm durdng aerobic

Keywords: fermentation. In this study, contamination with OTC and Cu alone or in combination reduced the total nitrogen

Apiclol vage {TN) content of the fermentation products. Metagenomic analysis demonstrated that the contdbution of mi-

Assimilation and dissimilation of nitrite

reduction croorganisms to nliregen metabolism changed significantly in different stages of fermentation. OTC and Cu

Puretional genes affected the formation and utilization pattern of NOF-H by micmorganisms, which were malnly responsible for

" s the reduced N4 emisslons. In the presence of OTC and/or Cu, Myxococeus stpiunes, Mysvcocos anths, and

Witrogen preservation (imesig marts were evidently enriched at the end of fermentation, and thelr Increased roles in the dissimilatory
reduction of nitdte to ammonium were confirmed by network analysis. Ardentcoena mariima was the maln
oonitr| butor to dendflcation (NOE-N to NOJ. Furthermore, organle matter (OM) was the most important factor
responsible for deiving the varlation In nitmgen-tmnsforming microorganisms and controlling dendtrification.
OTC affected the formation of OM, which can directly affect T (L ==0L57, p < 0.001), and the adverse impact of
Cu on mirk- and nifH-dominant microorganisms was valldated (p < 0.05).

1. Introduction large amounts of antibiotics are excreted in animal feces due to the

Aerobic fermentation is regarded as an important component of
sustainable development because it can reduce the environmental
problems caused by organic waste, and fermentation products can
replace chemical fertilizers to promote the development of circular
agriculture (Caceres et al., 2018; Janceak et al., 2017). However, anti-
biotics and heavy metals have important roles in modern intensive
agriculture, where they are wsed as important additives for curing and
preventing animal diseases, and promoting animal growth (Liu et al,
2018; Wang et al, 2013). China is the world's largest producer and
consumer of antibiotics. In 2013, China used 162,000 tons of antibiotics
and the antibiotics consumed by animals accounted for about 52,0% of
the total antibiotics (Zhang et al., 2015). Among the 36 commaonly used
antibiotics, veterinary antibiotics accounted for 84.3% (pigs: 52.2%)
(Zhang et al., 2015). Oxytetracycline (OTC) is a tetracydine antibiotic
with broad spectrum antibacterial properties and it is used extensively
used to control porcine bacterial diseases (Mou et al., 2019). However,

* Cormesponding author.
E-mail addres: gujle 20560 dna.com (J. Gu).

hittps: /i dol org 10,1016/, hazmat. 2020 123 590

malabsorption of veterinary antibiotics, where the antibiotic concen-
trations in livestock feces range between 1-10 mg/skg (Liu et al, 2018
Massé et al., 2014). A previous study showed that the average OTC
content in Chinese swine mamure was 9.1 mg/g (Zhang et al., 2005). In
addition, trace elements can promate the growth of livestock and
poultry. The average copper (Cu) content in pig feed is 82.0 mg/kg
(Wang et al, 2013). Animals have a low absorption rate for heavy
metals, and thus the Cu contents of livestock and poultry manure are
1.0-4.4 times that found in feed (Cang et al., 2004). Ji et al. (2012)
showed that the Cu content of livestock and poultry feces could reach
730.1 mg/kg However, the residual antibiotics and heavy metals in
animal excrement will inevitably affect the microbial community
structure and disrupt the normal operation of the fermentation system.

Nitrogen is a vital element that supparts microbial metabolism and a
key factor responsible for the efficiency of fermented products as fer-
tilizers (Janczak et al, 2017; Ren et al., 2020). The losses of nitrogen
during aerobic fermentation occur mainly through NHy and NyO
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ARTICLEINFO ABSTRACT

Handling editor: CCALM« Maria Villas Bixs de The application of animal manure contrbutes greatly to improving soll fertility and malntalning/increasing

Almeida wheat yield; bowever, it s rarely uwsed in China's wheat production. This distortion emphasizes the impaortance of

comprehensive analysls of manure use from theoretical and practical perspectives. A meta-analysk on China's
xf:""“"& wheat production was theefore conducted to quantify the effects of animal manure applications (SNM:
];:":: ::::T substituting chemical N fertilizer by manure under the same total N input; AMCF: additional manure based on
Whest podietion the same chemical fertilizer) on wheat productivity, envimnmental costs, and economic profits, and a large-scale
Feomsic benelits farmer survey was performed to explore the reasons for the low manure-use mte. Overall, soll organic carbon

(50C) content in SMM and AMCF Increased by 21% and 52%, respectively, relative to using chemical fertllizer
alone (contral). For SNM, vield increased by 5-8% when chemical N fertilizer was substitwted with manure at
<15% and 15=30%. For AMCF, yleld increased by 14% with a 6% Increase in total M input. NHy volatlization
and N0z~ residual at wheat harvest in SNM educed by 24% and 21%, respectively, but Nz0 embslons and
estimated GHG emislons inceased by 41% and 14%, respectively. NHs volatilization, M50 emissions, NOg~
mskdue, and estimated GHG emisions In AMCF increased by 12-50%. Them was no impact to net ecosystem
economie benefit (NEEB) when using plg manure and chicken manure, while the NEEB assoclated with SNM and
AMCF reduced by 15=74% when using cow manure and commerclal manure. Although ap plying manure has the
eapabllity to Increase SOC and yeld, only 1% of N comes from manu e in wheat produc tion, which mainly esults
from low economic profits. Policles and Investment incentives that Increase economic profits and minimize
environmental costs will be cruclal to facilitating the widespread use of manure.

Farmers' survey

1. Introduction chemical fertilizer (AMCF). It is usually believed that using SNM and

AMCF could increase crop productivity because applying animal

Sustainably feeding the growing population is a considerable chal-
lenge facing agriculture (Zhang et al, 2016). Chemical fertilizer is a
prerequisite for contemparary high-yielding agriculture, and it supparts
the production of more than half of the global food production (Ladha
et al., 2016). However, because of the high or excessive use of chemical
fertilizer in recent years, China's agriculture is fadng unprecedented
challenges and risks from loss of biodiversity, degradation of land, and
pollution of fresh water (Chen et al., 2014z). The application of animal
mamure to farmland is considered a key strategy for addressing food
production and emvironmental protection issues synergistically. In
general, animal manure applications included two  approaches:
substituting chemical nitrogen (N) fertilizer with manure under the
same total N input (SNM) and adding manure based on the same

manure not only provided macronutrients that were otherwise provided
by chemical fertilizers but also supplied micronutrients (Yan and Gong,
2010). Indeed, using pig manure instead of 50% chemical N fertilizer
increased wheat yield by 4-24% in North China Plain (Zhao et al,
2016). However, replacing 50% chemical N fertilizer with pig or chicken
manure had no significant effect on maize yield in Northeast Platean
(Chen et al, 2014b). Replacing 50% chemical N fertilizer with cow
manure even reduced wheat yield by 14-20% in Narth China Plain (Sun
et al,, 2013). The variation in yield may be caused by the application
methods of manure, climates, soil properties, cropping systems, and
duration years (Zhang et al., 2019), Field studies that conducted under
specific natural conditions at a single point or multiple points provided
detailed information, but they did not allow broad judgments about the

* Corresponding author. State Key Labomtory of Crop Stress Blology in Ard Amas, Nomhwest A& F Unvessity, Yangling, 712100, Shaanx!, China,
** Comresponding suthor. State Key Laboratory of Crop Stress Blology In Ard Areas, Northwest A&F University, Yangling, 712100, Shaansd, China.
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ARTICLE INFO ABSTRACT

EEYWORI:
Microplastics
Surfactmt
Transport
Adhesion

The adheson of surfactant molecules on the microplasties surface s affected by the surface structure of the
micmplastics Little is known about the mobility of different microplastics in the medium under surfactants. In
onder to reveal the migraton of different microplastics under the actlon of surfactants, the study selected five
kinds of microplastics ( polyethylens (PE), polypropylene (PP, polystyrene (P5), polytetrafluomethylene (FTFE),
polymethy] methacrylate (PMMA)) and two kinds of surfactants (cetylrimethylammonium bromide, CTAB and
sod lum dodecy] benzene sulfonate, SDBS) as the research objects. The column experiment was used to explore
the tramsport behavior of microplastics under different concentrations of surfactants and the convection
disperson model was used to amulate. The dynamie contact angle of the surfactant solution on the microplasties
was measured and the adbesion work was caleulated by the Young-Dupre equation to reveal the wnderlying
mechankm of microplastics metenton in the presence of sufactants. The results showed that the tansport ability
of microplastics followed the order of PTFE <PMMA <P5 <PE < PP, and the mobility under high concentrat lons
of surfactants was greater than that at low concentrations, which was malnly ardbuted to the difference in the
ad heslon of the surfactanton the surface of the microplasties, which lead to differences in the migration between
the microplastics. When the microplastics were close to each other, If the reaction force of the electrostatic force
was greater than the adhesion force of the surfactant molecules on the surface, the surfactant molecules would he
separmted from the microplastics and the stability of the microplastics would decrease. In addition, the migmtion
abllity of micmplastics in anlonde surfactants was weaker than that of cationle surfactants, because the osmotic
and elastic repulsion produced by S0BS were weaker than CTAB. The msearch results were of geat significance
for understanding the environmental behavior of microplastics affected by surfactants, and objectively evalu-
ating the trnsport and fate behavior of microplastes-surfactants in the envimnment.

1. Introduction contact with in our daily lives (Szymcezyk et al., 2014b). Therefore, lakes,
rivers, soils and other environments are flooded with a large amount of

Recently, new pollutants-microplastics have attracted more and waste water containing surfactants. When surfactant molemles exist in

more attention. However, microplastics often hawe low mobility in the
subsurface due to the extremely strong hydrophobicity of microplastics.
Current research mostly focuses on exploring the effects of the aging
process of micoplastics on themselves and environmental pollutants
(Lang etal, 2020; Ren et al., 2021; Zhou et al., 2021). Surfactants are an
important class of organic compounds, which have been used directly or
indirectly in the production of all man-made objects that we come into

the environment, the surfactant can be adsorbed on the surface of the
microplastic by van der Waals force and the hydrophobic force between
the hydrophobic tail of the surfactant and the non-polar structure of the
microplastic surface, then the hydrophilic part is exposed to the envi-
ronment, resulting in a decrease in the hydrophobicity of the micro-
plastic surface (Xia et al., 2020). This means that the combination of
microplastics and surfactants can make microplastics migrate to the
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HIGHLIGHTS GRAPHICAL ABSTRACT

» Fm significantly improved gmin Se
concenimilon under Jow  level of
phosplate.

» AMF  significantly upsegulated the
expression of TRIge:Phel;10 and TRige:
Pluil.

» Proieobacteria,  Bacerodderss,  Acting-
bacteria and Firmicimes were key for
oxidation of OM-Se.

ARTICLEINFO ABSTRACT
Ediwor: Dr. G. Echevarria Selendum (Se) Is an advantageous element to crops. However, the Influence of arbiscular nyoorrhizal fungl (AME),
phosphate (F) and selenlie in soll on Se uptake by winier wheat remaln elssive. Pot trials were carded out inchding
Keywords: seven levels of P (0, 125, 35, 50, 100, 200 o 400 mg kg™") and nov-mycorrhizal inoculaton (NM), inoculation of
Artuscular myear thizal fungi Furme iformis mossane (Fm) or Glomus versiforme (Gv), The present resulis found that grmin phosphorus conentration
S uplake ) increased with increase of P level from 0 to 100 mg kg™ and then tended to plateay, while grin Se concentration
:‘“‘"‘“‘"""‘“—" decreased with the level of P fom 0 to 400 mg kg™, Based on mathematical modeling, inoculaton of Fam or Gv
M:;T};Tmm dramatically improved grain S concentration by 16.900% or 1253% under the lower level of P (4876 mg kg~').

Furthermore, partlal least squares path modeling (PLS-FM) identified that both upregulated of the expresion of AME
inducihle phosphate tramsporier and improved Se bioavallability in rhizosphere soll contribued to enhancing plant Se
concentration under P levels < 100 mg kg~ The present study d 4 that AMF comibirsed with 4876 mg kg™ P
applied in soll can not only achieve high grain yield, but alo fislly exploit the biokegical potental of Se uptake in wheat.

Abbreviation: Se, Selenjum; P, Phosphate; AMF, Arbuscular mycorrhizal fungl; NM, Non-mycorthizal insculation; Fom, Fimneliformis mossene; Gov, Glomaes versi-
forme; AP, Available phosphorus; ALP, Alkaline phosphatase activity; gRT-PCR, Real time quantitative PCR; PUE, Phosphorus use efficlency; RA, Relative abundance;
PLS-PM, Partial least squares path modeling EXC-Se, Exchangeable and carbonate-bound Se; S0L-5e, Soluble Se; OM-S, Organle matter-bound Se; FMO-5¢, Fe/Mn
omdde-bound Se RES-Se, Residual Se.
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ARTICLE INFO ABSTRACT

Keywards Indometacin (M), 25 a kind of nonssteraidal anti-inflammatory drugs, has ecologial and health risks, which is
efiatacis degradataon ithe potential precursor of chlonnation disinfection byproducts (DBPs). Nonsthermal discharge plasma was
““*“‘::"’“3”‘“‘" attempied to eliminate IDM and mntral subssquent [BPs formation. Satisfctary removal performance for DM
Disiefery

was remlized by the phema oddation, almast 100% of IDM was removed within 2 min. Reltively greater
remav al effici ency was gained at a higher plasma volageand a lower pH level. Eleciron paramagnetic resonanoe
spectrometer revealed that reactive species «3H, o+”, and 'y were respansible for [DM decomposition. Based
on amalyses of Fourier transform infrared speciroscopy, two=limensional correlation spectroscopy, thress
dimensional fluorescence spectrum, and gas chromatography-mass spectrometer, attacks of reactive speries
resulted in sequence brealages in functional groups of DM, leading to produdtion of small malecular alcohals,
acids, and amines. Possible demmpaosition patiways of IDM were propossd. The produced acetmide and 1H-
indokSal were important premursors of DEPs. Formation and toxcity of nitrogen<containing DEPs wene
dramatically inhibited after IDM degradation; however, those of haloacetic acids were strengthened. The rele
vami roadmaps among DEPs and degradation intermediates were figured out. This siudy revealed the underlying
mechanizms of IDM degradation by discharge plasma and its potential risks in chlorination disinfection.

Halerethe acklds foawaan

1. Introduction ecisystens and humans, PPCPs have atmeted great anention in recent
years (Schwaiger et al, 2004 Evger etal, 2015 Yangetal, 2017

Indometacin (IDM) is a typical class of nonsteroidal anti-inflam-
matory drugs, and it is usually used 1o relieve pain and inflammation for
human or animal health in medicing (5hao et al., 20200 IDM can easily

Pharmaceuticals and personal cam products (PPCPE) are complex
boergeoning organic micropollutants, which are widely wed in daily life
and particularly diseharged from personal hygiene products, cosme tic

and medicinal products (Wo et al., 2020: Chen e al., 2021). PPCPs ane be purchased over-the-counter, making it become one of the most
widely detected in fvers and lakes around the world with concentra- abused drugs (Zheng e al., 20200 Undoubtedly, & large amount of re-
tions ranging from ng L~ to pg L (Kostich et al., 2004: Katsikamos and sidual TDM will be eventually discharged into the water envimament.
Clhrysikopoulos,  2021).  MNumerous FPCPs  are  considered  as Approximately 5-792 ng L™ IDM was detected in surface water in the

endor dne-disrupting compounds, which can bring potential risks 1o
human health and ecological emironment (Caldas et al, 2019
Erishnan et al, 20210 Previous study reported that PPCPS exposine
induced organ damage and metabolic dysfunction in zebmafish (Hamid
el al, 2021) Due to their widespread application and rsks on

WK and Ireland (Zhang e al., 201 E)L Long-term e xposure (o TOM induwees
damages 10 digestive, central nervous, urinary and hematopoietic $ys-
tems (Chiemerie and Olusegun, 2018). Majead e al. (201E) reported
thiat TOM had the acute osicity in rabbits. Moreover, chlorinated am-
matic hydmocarons and nitrogen-containing disinfection byproducts
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ARTICLEINFO ABSTRACT

Kywords:

Hematite

Crysial plane

Niro polycyelic arcmatic hyd mearhons
(NP AHS)

Environmnentally persistent free radicals
{EPFRs)

Reactive axygen/nl rogen spedes (RD/NS)

In this wark, we systematically explored the interfacial interactions between various NPAHs and hematite
expased with different Beets under visible light. The results suggest that hematite nanocube (HNC) exchibited
higher degradation rate for NPAHs, due to the greater number of eledron accepting sites and reactive oxygen
species (ROS). Notably, there are significant differences in the degradation pathways of varous NPAHs. Envis
mnmentally persistent free radicals (EPFRs) were olserved during the degradation of Sanitraanthracenes and 1-
nitropyrene on hematite, The spin densities on HNC were higher than that on hematite nanoplate (HNF). Pe-
radic density functional theory (DFT) cakoulations indicated that the hinding of radical intermediates on HNC i

meare favared than that on HNP. Meamwhile, NPAHs degradation was ako accompanied by the production of
various ROS and reactive nitrogen species {ENS). Owverall, our findings provide theoretical guidance for the
remanal of NPAHs and the application of hematite phoncatalysts for envinnmental remesdia on.

1. Inroduction

Polyeyelic aromatie hydrocarbons (PAHs) are classified as priority
polutants by the US Emvimonmental Protection Agency due to their
negative effects to human health and ecology [1]. However, PAHs am
not the only polycyclic aromatic compounds of concem in contaminated
environments. Nitro polyeycle aromatie hydrocarbons (NPAHS), as
common derivatives of PAHs, & widely detected in natural phases, such
as Superfund sites and atmospheric particulate matters [2-4]. NPAHs
usually have higher toxicity, poladty and mobility than thelr parent
PAHs [56], and therefoe great concerns have been ralsed on the
removal of NPAHS in emvironment.

Organie pollutants adsorbed on the wpper soll layer and particulate
matters readlly undergo ablotle reactions, especlally photo-lnd weed
tramsformation [7,5]. The photo-degradation of PAHs and NPAHs &
highly cormlated to solid active components, such as humie substances,
clay minermls, and metal oxldes under lght Iradiation [9-13]. Slgnifi-
cantly, the Intemction between PAHs and inorganic minerals (such as

Fedls, Tiy, clay, Aly0s) triggers the generation of free organic mdicals
throwgh electron transfer process, and these mdical intermediates can be
stabilized on the minersl surface, Inducing the formation of emvimn-
mentally perdstent free radicals (EPFRs) [10,11,14,15]. Due to its po-
tentlal damage to heart, lung and resplratory systems, EPFRs are
conslidered a5 a clas of emerging pollutant [16,17]. Unfavomble health
conditons may be melated to the EPFRs-promoted formation of reactive
oxygen specles (ROS), such as hydmuxyl radical («0OH), supemyide
radical (#03), hydrogen perodde (HeOgz) and semilquinomes [15-20].
Progress has been further made to probe the reladonship between EPFRs
concentradon and mineral properties, such & particle size and compo-
nents. Compamtively, only Imited studies have been carded owt to
understand the tramsformation rate and pathway of NPAHs with
different molecular properties on the mineral surfaces. In additon, the
formation of radical intermediates and reactive specles (RS) during
NPAHs tmnsformation b not well understood.

As a cruclal component of natuml minerals, transdtion metal-
contalning oclde/hydrocldes, especlally imn oxides, play a plvotal
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ARTICLEINFO ABSTRACT

Keywords: China consumes 28% of the world's N fertilizer and produces 17% of global wheat, and is currently sell-
Fond wouily sulficlent. At issue is whether it will rmain self-sufficient with the increases in wheat demand and the de-
H ore effidency creases in fertilizer N usage and harvested area. Here we quantified the detailed benefits of N management
ﬁ;‘:;;fd e hnique for wheat production and predicted the potential of Ching's wheat production in 2030 based on large-
Ecomomic benefits sele fammer surveys and N management technique. Results showed that applying individual N management
Life cycle asessment ¢ hniques increased wheat yield by 3=11%, mduced greenhouse gas (GHG ) emissions by 1=39%, and increased
nel ecodystem econdmic budget (NEEB) by 1-17%. Applying comprehensive N management iechniques
(eombining optimized N mie with agronomic measures) showed betier benefits. The findings of large-scale
farmer survey showed that the national avemge (range at the county scale) wheat yield and N application
e was 57 (1.7 t08.2) t ha™ and 210 (32 10 398) kg N ha™", respectively. The huge variations provided an
opportunity to further improve the national wheat production. Sremario analysis indicated that applying
comprehengive N management techniques increased wheat production by 7% (9 M), reduced GHG emissons by
17% (15 Mt COy eq.), and increased NEEB by 9% (US$ 3 Billion). Such improvements are crtical for China's
responge o the multiple challenges fom food demand, environmental protection, and famers Ivelihonds.
These insights on N Enilizer management and sustainable wheat production have important implications for
oountries and regions facing the dilemma of N management.
1. Introduction accounting for 28% of the global total, exceeding its ‘sustainable’ level

and posing a threat to the environment and human health (Chen et al.,
2014, Griffis and Baker, 2020). The Ministry of Agriculture and Ruml
Affairs of China announced the *Zero Increase Action Plan” in 2015,
calling on people touse N fertilizer efficiently (Lu and Tian, 2017). Most

The great pressure from food demand forces the Chinese government
to make strategic dedsions to ensure food security of 1.4 billion people,
and those decisions will bring a great effect on global agricultural

development. Wheat (Triticum cestivam L.) is a staple food crop, with
global anmual production of 766 M, of which 17% comes from China,
and China's wheat production is currently self-sufficient (FAD, 2020). N
is the most vital nutrient limiting cropyield in the world, and N fertilizer
feeds 44% of the world's population (Erisman et al, 2008). The
imbalance in the spatial distibution of N fertilizer has severely
restricted global crop production and threatened the sustainable
development of agriculture (Mueller et al., 2014). Agricultural N fer-
tilizer consumption in China mached 283 Mt N yr' in 2018,

importantly, the total wheat demand must increase by 6.8% by 2030 due
to the increase in rations and industrial consumption (NESC, 2020a);
however, the harvested area will decrease by 4.6% due to the pressure of
urbanization and land appropriation for mining. China's wheat pro-
duction is therefore facing the huge challenge to meet the growing de-
mand with less N fertilizer and less harvested area by 2030.

Owing to the steadfast policy support and the tremendous invest-
ment, many N fertilizer management techniques have beendeveloped to
increase cropyields more effectively. In general, these techniques can be

3 GHG, Greenhouse Gas; GWP, Global Warming Potential; NEEB, Net Ecosystem Economic Budger; NHy, Ammonis My0, Nitous Oxide; NDy~, Nitrate; Nr,
Reactive Nitrogen; NUE, Nitrogen Use Eificiency; SNM, Substituting Part OF Chemical N Fertilizer By Manure.

* Cormesponding author.

E-mrll aefdresses: hegang 0206 nwaliedicn (G, He), w-zhaohul @263 net (Z. Wang)

hitps: /i dol. arg/10. 1016/ resconree. 2021106026

Received 14 August 2021; Received in revised form 21 October 2021; Accepted 1 November 2021

Available online 11 November 2021
(92134 49,48 2021 Elsevier BY. All rights reserved.

89



Ay L SR

(1) #F4e3bat X3R5 0 ) b 4 £ S FB e IRE

() £3LEM “LRAREHATE” Skl (GLFEMC) | 3F 500 5 AR
T ER T

CRESALEESTIEL PR EE LT

(4) R R 2t £ Loz Al Ak B A9 4R AE

90






B Bl 1723 R B 2553 Xk AR 5
FITH BE SIREE BC T B8 AT BER #5 B2 4T #5 ME 4F BHE % ME BR JE B8 haxs +

FHER > IR > [
2021

01/25 EMEE, RERFL"AF©
09:53:07

RE: SREARS Werr: » @ = 2 QO O

BN
FERE

B ...

®

A4

iR 3 4E I

(KIhESE)

91



B | EM | FBEh RESRWR >
CCTVI "'I"J"E'Elm RSP » l:ipc@:ﬁ g ﬁi;lg}:’iﬁ

B Bi% THE EAE v EBAE v  RE  AKEX U= s R

CCTV-2M 24738 Ukl
(eVEHET)Y 20170210
KB iR 20174028 11H 01:13

“ﬁﬁﬁf

TR EM | B EERR >
CCTV- *ﬁaﬁm AR \ l:IEPC€=i=‘a O Bahgsm

BR Bi% FHE WEAE v EBAE v hRE  4AKEKX Ui s IR

CCTV-2M 45578 ikl
(EkziEC) 20170210
FiR: RN 20174028118 01:13

LR S gt ARS | af V i

> 3550/56:43

92



oM £ 5=

BN —

10% 4 3k — B 7 SR 4T 3 il N
K% G m K==
Bzl a T RfE S
fA 7S Bl A o SR e A
Fr=1
T ERSe e R BE

B s GRS T

s T
1B R AR
IR A BT
-+ HE4A 2% 9 4 4 4038
33 A 45 AR A Sfe
RE—MEROBS 4

]

V— 'é«,_,,"'f
Y . als

— —-ﬁ]
I ¢

= 0l
WEGR = mmem
MEXE LB UINEA R E

: ——_— —_— v
e

93



TR ER | FE RSN
CCTV. -"I-'-IFEEW HEHEE O PoEFE [ BIESE

HHEAT v ERXE v RE  AKEX U=

FremcIENER (Bl ED) BFENERELINE

CCTV-20 45338 EhEx Sk iR 2017407 B13H 10:55 < HEAS -

2017HETAN0A £, hEARIERTE. BNk EREREEFHRAGAR I STEAT bTRE . TENEERNET TENRE
ERARSMAER., HTRMBLMAZRCR. EXREETELENREERAREMAT2017F28108 % Lol <okl
LrEG.

TR, RECBELLE

2017F2A108, EURFEMHTIENREERARSMEE L <ENVFEC S ES, ETERFHFETHERFEREAN
—Edfit.
BT REERENEH T RART IR RRERHENN IR TMNFESEE TR, FAELRNRENREIRES. FHAEEEATEEE
HREFSFATERT, HEERIENERNR. Rt E.

FEEAMD EEEL . AORFHRE HEMERNRFY. W —EHEIEA.

PEELS AR, U SEM—HEEIERGT. Sl AEEIES08E, RRDENTIE2EESLFE. T I RERF10508
fit, BELFEMTIRSELRE 2 RNBERR .

Flgok, EATH

B, BESIBEHEERGE, SHTEFRREME, Ty LR ERRREEL.

ESFIRBIROZRPEN RN AT HIERE . BAL. HIBETHCOUR KSR LIRME, BTN —EN HEIRBEATR
BATEFIARR.

EERUEWRTEXREANSICRE, REFHERNRRSBYEERAMIA G HER, BIH4SREHBAXBEARDMARI;E
IRA, ARFRUITREL R

HEERFE ARG EBR, meE, EmtR!

94



@ !n_l_i’”g KM e > momr > FRslE > EX

L=Rayl

2“7 HERELGoKE

202008198 11:33
FiE: REMEEAGE 0lE5 OiFit

XX

HEFHE L, BiRdRE s EEERIRENLEELEES SREMAS . 19876
EERE N RHERFE M N EE R T BRE-

20164, & HEHATREMF OISR AMRE AR ST, 8Ih Tttt SRAT R

“E. e “ TENRSEEENRS T mEWE MRS AR5, BRIESRERERIT0R .
el Fitkit . FEBRFoRFREER A bREHTIRE .

95



	空白页面
	空白页面
	空白页面
	空白页面
	空白页面
	空白页面
	空白页面
	空白页面
	空白页面

