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Abstl‘act [The obJecpve of Illllb study was to explore the effe?}s of du'fex Wﬁ:ilochar on the migration’ propes% aﬁﬂ ('haurac}erls[ﬂse'f of NO3-N in loessial soil. In this study-, sqg
grou.gs of rhlxed sof. _,sa-ﬁrples w:fh biochar and loessial §pll m_a_g}"ra‘ll 0[ 0% (F07, 1% (T1), 2% (T2), 3% (TS 4% T4 and 5% (T5) were used as reearctt objects NM
was used as the trager Throqgh the indoor soil column solute transpon smufdt;gjﬂ_e%ts the effects of different blotﬁar apphcatlop amounts on the NO3-N transport pmcess'ln loesmal
soil w wgre simulatefl'and studied. The resuls showed thdt he b’rea']dhrouglywrve of NO3-N in loessial soil hifiel 1o the tight with the increasing of biochar application, anq‘,'al"r'le peak
value gradual}y decreased s ,ﬁe initial penetration time,, corﬂplqte pel}étrauo.ﬂ time, and total penetration time uncreaseﬂ'wnh the i 1ncreasmg of biochar application amount. The total
per} Iatlon,alme of NO3in the T1, 2473, T4, and T5 lreaim nis was.l QQ‘, 2. ."2_1 2,}2 13.22, and 3. 57 tlmes that of T0, respe(‘tl\e'fy The R was > 0.997 and RMSE was <
2. 083 of lhe o~ qu](*’Ir model (TRM). Compared with the gonvection- 1sper51Qp stion (CDE), the TRM model had higher fitting accuracy and could better simulate the NO3-
mlgratlon p,fpce%s in loessial soil after the application of different contents oF biochaz. The analysis of the fitting parameters of the TRM model showed that the average pore velocm
hydrod)ngtmlc dispersion coefficient, and water content ratio in the movable zone gradually decreased with the increasing of biochar application, whereas the dispersion and mass
exchange coefficient showed an increasing trend. The results showed that biochar application could effectively enhance the ability of loessial soil to fix NO;-N, reduce the leakage of
NO;-N to groundwater, and play an important role in maintaining soil fertility and preventing groundwater pollution.

Key words: hiochar; nitrate nitrogen; penetration curve; convection dispersion equation(CDE ) ; two region model( TRM)
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Fig. 4 Comparison of fitted breakthrough curves by convection-dispersion equation (CDE) and two-region model (TRM)

A=y e it Jn e 2k 1l 2l X5 A ] g X 2 (] 9 I
SCHRARIE A AR AR 9 O s A i, e
HE T NO-N [ e FL AN ZEAL B B, R A= ok
R T E 1% 12 #E NOS-N 78 b 3 v 58 70 A7 Ak Ry LT
Ji, ART R R RE . LA L LT,
TRM AU AR A A B 5T i P4

4 Zig

(1) ¥ & 4100 T 7K S B 2B ) it Jon 2t 38 o g
/N s NOS-N Y 28 15 1h 2 Bl A= 49 i< i in 2 35 in B 4
G, W HFEIK; WG ZE BRI 58 4 28 B i) A
25 375 S 17 B S5 B A 4y vt o 6 R T 4 . 2R B A=
W) o BE N AT LA RO 1k T NOS-N i) i R K A4 iy
BN, BEAILT MR K5 YL AU, R AR T .

(2) #H# T CDE )5 #2, TRM A5 8 () 1014 8 1

[T N 2R s 1V REER 7/ ) 1B G S N o I g
NO;-Niz il 2 .

(3) TRM BB Z 505 45 R W, BEAEY) 5
PEE R RS, LHESLBR G . KB R ECR B AT
Bl DX K LG AR B0 T SR RS R B e A i AR
B BRI 5
S H WK
(1] EZEgR. PESHF % -2022[M ] Jb st FEZEH R

#t, 2022.

National Bureau of Statistics. China statistical yearbook-2022[M .

Beijing: China Statistics Press, 2022.

[2] Huang T, Ju X T, Yang H. Nitrate leaching in a winter wheat-
summer maize rotation on a calcareous soil as affected by nitrogen

and straw management[]]. Scientific Reports, 2017, 7, doi: 10.

1038/srep42247.

[3] AR, BotkE, TR, 5. Bl £ % R 308 B Rk i

BRBAIFN [J]. b E A B R M (P s0), 2021, 29



5 4] F— 2045 AW 50 B2 1 NO, - N2 B 2o B 52 i B A8 4 2911
(1): 38-52. [15] McDonald M R, Bakker C, Motior M R. Evaluation of wood
LeiHJ, Li G C, Ding W H, et al. Modeling nitrogen transport and biochar and compost soil amendment on cabbage yield and quality
leaching process in a greenhouse vegetable field [J]. Chinese [J]. Canadian Journal of Plant Science, 2019, 99(5) : 624-638.
Journal of Eco-Agriculture, 2021, 29(1): 38-52. [16]  Br&isy, TER, o, 2 A5 G H X HUR P AE +

[41 A, TXE, DU, 55 PR O RO BEAEE R Rk B N,O il K FC o g R S [J]. SRR RL A 2023, 44
BB TR A R WA R [T ] SRR, 2016, 37(11) : 4212- (6): 3418-3425.

4219. Chen Q Q, Wang Z J, Chen Y Z, et al. Effects of biochar
Wang W, Yu X X, Han Q, et al. Change of soil nitrogen leaching amendment on N,0O emission and its functional genes in pepper
with summer maize growing periods under plastic film mulched growing soil in tropical areas| J]. Environmental Science, 2023, 44
cultivation in Danjiangkou reservoir area, Chinal J]. Environmental (6): 3418-3425.

Science, 2016, 37(11): 4212-4219. [17] X, EAAM, SR, 55 . AW ¢ IOt W 0 X 1 e 5% 4

[5 ] XA, BRasT . AR E R A0 2R 38 i A 58 FE 17 3 T K i A it 0% 1 R 58 A A SR A WM R s [ ] BREERE 2L 2023, 44
TR LK) ]. RETRF%, 2009, 30(6) : 1602-1607. (7): 4162-4169.

Liu J, Chen Z Y. Using stable isotope to trace the sources of nitrate Liu X Y, Wang D M, Zhang Z Z, et al. Effect of biochar with
in groundwater in Shijiazhuang[J]. Environmental Science, 2009, phosphorus fertilizer on soil nutrients, enzyme activity, and
30(6): 1602-1607. nutrient uptake of alfalfa [J]. Environmental Science, 2023, 44

[6] LiuMY, Min LL, Wul, et al Evaluating nitrate transport and (7): 4162-4169.
accumulation in the deep vadose zone of the intensive agricultural (18] Mg, FRAA, XU, 55 . TR ) A 9 0 o i 100 Wit B A AT B
region, North China Plain [J]. Science of the Total Environment, SR ZE ] BRI, 2022, 43(7): 3692-3698.

2022, 825, doi: 10.1016/j.scitotenv.2022.153894. Lian S H, Zhang S N, Liu F, et al. Phosphorus adsorption

[ 7] Piirainen S, Domisch T, Moilanen M, et al. Long-term effects of characteristics of different biochar types and its inﬂuencing factors
ash fertilization on runoff water quality from drained peatland forests [J]. Environmental Science, 2022, 43(7) . 13692 -8‘6'98 o,

[J]. Forest Ecology and Management, 2013, 287: 53-66. [19] SEWE, HL . &%ﬁiﬁ@i ﬁér%iXTEMﬁ"]&MJWH}

[ 8] ZUcEh, W26, 220, 45 BT vy 5 VA A% X ML) AR08 O [J]. %iﬁﬂ}_.- 2017, 38(5): 2154-2160. " ...~"
FOKMHBRER RN L[], B R, 2023, 44(2) . n'].gF'769. Wu Z .] BlIFL P. Enh nced sorption of (elmzme to 0‘6‘“’5141 5011
LiHW, Zhao G J, Li M, et al. Identlflcatlon of nltrate source of amended wfth blochqr[] Env1r0nmemal Scwnce; 017, .38 (,5) :
surface water in a typical perl urban watﬁrshed in the ,tableland of 2154+ 2160 Iy o~ _f"’--,.-"fl
the Loess Pldteﬁu, Fhma Env1r0nm9n}al Sneqw, 2Q2’3 44 [20] ﬂblﬁflﬁ?’, R)EA" Jﬁ*glﬁk % AWy 7% ﬁﬂ[]%ff((ﬁ)} E;.Htiﬁj:i;%

@617, [ vy =4 F " ME DR 5 GE 0 5 (). 35 B R 2% 20220 B (2,
[9] ek, skl s, 4 e 9 LR O 762769, [ | W ° et
i |\ &w ﬂiﬁ% ok B R R [J]:"ﬁ lﬁ 2 'h’ 2018 *3%}':') Xlong Y Yuan X Y% Zhou H H, et al. Effectswgf blochar addltlon
792 799. I'_ ' | / 7 .i on/ sml.— itmgén mmeﬁaluatmn and leaching characle?\c% in

‘.- "" Z}ldﬂg L Huan‘gz L, Xiao W F, et alh, Chﬁrdﬂt[‘rls}}( s“of 'hltmgen rlparldm zone, .ﬁf Taihu Lake [ J]. Environmental Science ,*2022, 43

{ I.-? anﬂ\phosphonﬁ output in runoff and tramfall' run@ff in Lan]mgf } (2), 762- 769. ,.-;‘

) waters}ie(L? Three Gorges Reservoir Area“ -'ﬁ"lvm)j-rr;cy/- [21]  Z=EM, #3, sk, & KT Meta-analysis [ 245 1) 5 XF £ 4
[ asgfnce 201, 39(2): 792-799. = 25 SR S IR 2 1 FE B (0. 3R8RE 22, 2022, 43(10) :

[10) % R S % YETLIR B Ml /N B R 4658-4668.

735( FIELT]. BREE R, 2020, 41(10) : 4547-4554. Jiang Z X, Cui S, Zhang X, et al. Influence of biochar application
Wang H, Xu Y L, Zhang Q, et al. Emission characteristics of on soil nitrate leaching and phosphate retention: a synthetic meta-
nitrogen and phosphorus in a typical agricultural small watershed in analysis[ J]. Environmental Science, 2022, 43(10) : 4658-4668.

Tuojiang River Basin[J]. Environmental Science, 2020, 41(10) : [22]  didkak, JREAS, 2 R0, 45 AW e it 2% 42 R 0 X A
4547-4554. 7K R R B AL A RAR R R R [)]. AR 22, 2018, 39

(11] SEmA, TH%E, 250, 4. 9 R XK P KR ERT (12): 5383-5390.

HVEAREHTLI]. B F, 2021, 42(7): 3232-3241. Si L L, Zhou J J, Wu L H, et al. Dynamics and runoff losses of
Kou X Y, Ding J J, Li Y Z, et al. Identifying the sources of nitrogen in paddy field surface water under combined application of
groudwater NO;-N in agricultural region of Qingdao [J]. biochar and slow/controlled-release fertilizer [J]. Environmental
Environmental Science, 2021, 42(7): 3232-3241. Science, 2018, 39(12): 5383-5390.

[12] Tan X F, Liu Y G, Zeng G M, et al. Application of biochar for the [23] FFH, kB, TTUH, & . T KRS FF A Mk X i A 49 M o A |
removal of pollutants from aqueous solutions [J]. Chemosphere, Tl WO B 5 1 B 5% i (7). 3 ARk K 2 2= 4, 2016, 38(4) -
2015, 125: 70-85. 439-445.

[13] Zhang Y ', Wang ] M, Feng Y. The effects of biochar addition on Yin X L, Zhang L, Jia L, et al. Effects of corn straw biochar on
soil physicochemical properties: a review [J]. CATENA, 2021, properties of dark brown soil and adsorption characteristics of
202, doi: 10.1016/j.catena.2021.105284. nitrogen and phosphorus in dark brown soil [J]. Journal of Jilin

[14] W7, B @ng, SR, 55 . AP st 4l v I8 5 e 2 o i Agricultural University, 2016, 38(4) : 439-445.

KM BT e (T]. B S5 R E 243, 2014, 30(4) [24] Zheng H, Wang Z Y, Deng X, et al. Impacts of adding biochar on
409-415. nitrogen retention and bioavailability in agricultural soil [J].
Chu J, Xue J H, Jin M J, et al. Review of researches on effects of Geoderma, 2013, 206(9) : 32-39.

biochar in reducing nitrogen and phosphorus losses with [25] T, B, 2B, S E ST Ak 5 A0 AT O i X

agricultural non Point source pollution [J]. Journal of Ecolog gy and

Rural Environment, 2014, 30(4): 409-415.

LRI 1) AT A 4 R A 5 i BB S R R 1Y
)], BEERL SRR, 2021, 41(1): 21-28.



2912 wom B 45 4
Zhang X L, Liao H, Li C W, et al. Effects of simultaneous transport of the soil-stone mixtures|[ D ]. Yangling: Northwest A&F
application of biochar and chemical fertilizer on the vertical University, 2009.
migration of nitrogen and phosphorus, lettuce yield and quality and [35] Z=od, BMRmoe, B84, A5 . o 4 AN [R) A 0 A ol 2 780
soil microbial quantity under field conditions [J]. Acta Scientiae N Clis BARME Sesg i (R & [ )], 3244, 2021, 58(5): 1190-
Circumstantiae, 2021, 41( 1) 2 21-28. 1201.

[26]  RJask, XUTNH, sRZHMH, 55 . A Yo AR FEIR 0 X 16 g $A0Hs Li R L, Chen L. M, Shao M A, et al. CI" Transport and its
KA A R O Y 52 [J] KA AR EE =R, 2021, 35(4) : influencing factors in soil as affected by soil texture and vegetation
193-199. cover in Loess Plateau[J]. Acta Pedologica Sinica, 2021, 58(5) :
Zhu Q L, Liu L J, Zhang X B, et al. Effect of biochar and straw 1190-1201.
addition on nitrogen leaching of tropical paddy soil in Hainan [Jl. [36] Zhen Q, Zheng ] Y, He H H, et al. Effects of Pisha sandstone
Journal of Soil and Water Conservation, 2021, 35(4): 193-199. content on solute transport in a sandy soil [Jl. Chemosphere,

[27] i, Domevs, MRk, &5 . Bam AV KRR U RE ) X 2016, 144: 2214-2220.
& w3 S 0 me Iz L)), K A AR R 2 R 2022, 36(6) : 63- [37] M5, k245 BHiE R TR] CDE A% 80 X Al 7 o5 4 + vhid B e vk
69, 81. MBI FE ()] K i FEaE 4, 2011, 25(3):220-224.
Meng S H, Li X F, Yang J] H, et al. Response of sediment Cong W, Zhang X C, Feng Y. Characteristics of selenium transport
transport capacity of rill flow to surface scouring discharge in loess in the loessal soil fitted with deterministic equilibrium and
soil[ J]. Journal of Soil and Water Conservation, 2022, 36(6): 63- nonequilibrium CDE models [J]. Journal of Soil and Water
69, 81. Conservation, 2011, 25(3)-220-224

[28] ?('UL P —4i, B, 55 AR B A K 43 0B AR oK [38]  skibEE, XIS, B 7%, 45 . AW B LTS IR A ) 2 Y - 4%

SR ] TR PR 55T, 2023, 37(3): 77-84. KIS R [T]. in&, 2022, 54(2): 396-405.

Liu X, Bai Y R, Ma X, et al. Effects of biochar on water absorption Zhang H Y, Liu J, Yi J, et al. Effects of short- lermed biochar
characteristics and hydraulic parameters of loessial soil [ J]. Journal application on hydrauhc properties of dlfferent t}_:pes of ?_ﬂs [Jl.
of Arid Land Resources and Environment, 2023, 37(3): 77-84. Soils, 2022, 54(2) | 396-405. ‘ ﬁﬂ '8

[29]  Weih, SH3ERS, FR0H, 4./ \}i**ﬂ);’(ﬁi%i“ﬁ.ﬂuxffﬁé% [39] Blanco- Canqm H. Biochar and soil physical .propéllles‘{ﬂ Soil
i%ﬁ%’pﬁ% PRS2 (1], 7K AR, 202}-—36( 1): Science Socfé-y of America Journal , 2017, 81(4)4 6%2,—7—1—!,
360-367. [40] ﬁmﬁ Lty , skl % éE%b“zXTﬁE?%zb AiB figk
Tu K, Hu F N, Xu CY, et al. Effect ofw'heal straw and its biochar Fl/j ﬂﬁ[ﬂ ﬁ&lﬁ%ﬂﬁ%ﬁ?ﬁ 2016, 7(1) 6' -76, 86’-5.?"
addition on surl.ac‘e electrochemical chamcterlsllcs 0[ nloessig\.k sml Xie Q Wang L M, Qi IR P, et al. Effects oﬁ-bmchar on water

’,_[JJ Journal s of Sofi and Water Consérvql]op, 2@22—}6 mlﬂlral.lun and waterto]dm -gapacny of loessial soil [ ﬂr‘)owna] of
.I.l'l d |' " ﬁ{" Earlhtu\urun'mem 2,916 "fﬂl 65-76, 86. ’.-'
[ 30d, xiiﬁﬁﬁ;—v‘iﬁﬁ w"am{, &3 mm%%ﬂ 'fﬁf‘ﬁﬁ% [41] A%, EaE BEm) %, iﬁ%ﬂﬁi%ﬁajz%&ﬁﬁ%
g al mmnn 1. FHEER, 2016,53(1): $192. f, é%ﬁ faﬁf 0 B, % b 0 127 4 200729 Ch no-
{X/u Y.J Y Yang M Y, Zhang F B, et i .]‘;]ffecl.ﬂbf biochat 724, 7'28 .' ] ':""ﬂ

a"'- ) apph( ation oanlhlhty of plow layer soil din ldbs% dop?i[ﬂ Ac tg LiH X Wang.] Q, Teng Y (3‘, et al. Numerical simulation of heavy

“_,|:f P_ﬂdologlca Sinica, 20‘]:6',‘:53(1) 81-92. r."'l'l n!ﬁ '_'__;j___r 4 metal transport in soil environment and sensitivity analysis [J].

[31.']' p /gﬁ *’ﬂ Jf%FF S NP d bORTES W/ Journal of System Simulation, 2007, 19(4): 720-724, 728.

! /& 5k R AR 5 (3 (1), K R i, 2023, 37 [42]  JAWIAE , 90500, 2P, 55 O 6 R 3 Ak 2B My i X 4 38 R0k
(1) 296-303. R Bt S W R 82w ()] 36 85 B 24 BT 5T, 2023, 36(3) -
Li S Q, Liu Y X, Zhang M T, et al. Effects of different 581-589.
amendments on infiltration characteristics and soil water and salt Zhou Y C, Guo S B, Li D Y, et al. Effects of fresh and aged
distribution of saline-alkali soil in Hetao irrigation district [J]. biochar on soil nitrogen leaching and nitrogen uptake of rapeseed
Journal of Soil and Water Conservation, 2023, 37(1): 296-303. [J]. Research of Environmental Sciences, 2023,36(3): 581-589.

[32]  XUHemd, JE#E, £, 55 GORBRXS 848 1K 538 3y S i [43] B, skibEE, TREDY, 55 AR i £ X R HOK S A
B AERY [ ], K L ARFRAEAR, 2015, 29(1) : 21-25. R RS /R R sZ i [ ], R TR 2, 2015, 31(16)
Liu Y L, Zhou B B, Wang Q J, et al. Effects of Nano-carbon on 128-134.
water movement and solute transport in loessial soil [J]. Journal of Xiao Q, Zhang H P, Shen Y F, et al. Effects of biochar on water
Soil and Water Conservation, 2015, 29(1): 21-25. infiltration, evaporation and nitrate leaching in semi-arid loess area

[33]  ZBEE, a5k, PNPERR, 5 RSB ERUT LK Sk [J]. Transactions of the Chinese Society of Agricultural
o K H s s B s [) ], SR B R 24, 2019, 39(12) : Engineering, 2015, 31(16) : 128-134.
4251-4260. [44] Sika M P, Hardie A G. Effect of pine wood biochar on ammonium
Guo Z P, Li B, Sun X H, et al. Soil hydrological properties and nitrate leaching and availability in a South African sandy soil [ J].
their effects on solute transport under different ecological restoration European Journal of Soil Science, 2014, 65(1): 113-119.
models in coal mining area [J]. Acta Scientiae Circumstantiae, [45] RZEpe T4, BN L BL AT 4 E 0 B B A b s R
2019, 39(12): 4251-4260. RS MEEIA LT A TR, 2019, 35(5): 141-147.

[34] JH#ERE . L ARAENTKDETEBMRER(D]. 58k . Wu J H, Ren M. Effect of hydroxypropyl methyl cellulose as soil

Pab e BN K2, 2009.

Zhou P P. Experimental Study on the water movement and solute

modifier on solute migration in soil [J]. Transactions of the Chinese

Society of Agricultural Engineering, 2019, 35(5): 141-147.



HUANJING KEXUE Vol. 45 No.5

Environmental Science (monthly) May 15, 2024

CONTENTS

Spatial Distribution Characteristics of PM, ; and 0, in Beijing-Tianjin-Hebei Region Based on Time Series Decomposition +++sesesseseressesenesesseneees YAO Qing, DING Jing, YANG Xu, et al.
ZHOU Hong, WANG Ming, CHAI Wen-xuan, et al.

Ozone Sensitivity Analysis in Urban Beijing Based on Random Forest

Prediction of Ozone Pollution in Sichuan Basin Based on Random Forest Model «++seeeeereereeneeneenns *YANG Xiao-tong, KANG Ping, WANG An-yi, et al.
Establishment and Effective Evaluation of Haikou Ozone Concentration Statistical Prediction Model =~ «+«reeerssresreeseeeeeeens ++*FU Chuan-bo, LIN Jian-xing, TANG Jia-xiang, et al.
Spatial and Temporal Distribution Characteristics of Ozone Concentration and Health Benefit Assessment in the Beijing-Tianjin-Hebei Region from 2015 to 2020
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ GAO Rﬂn, LI Qin‘ CHE Fei' el (1[.
Water-soluble Inorganic lon Content of PM, ; and Its Change Characteristics in Urban Area of Beijing in 2022+++eserererereseseresesesensnsnsnsinnens CHEN Yuan-yuan, CUIDi, ZHAO Ze-xi, et al.
Pollution Characteristics, Source, and Health Risk Assessment of Metal Elements in PM, ; Between Winter and Spring in Zhengzhou «+eeerererereress TAO Jie, YAN Hui-jiao, XU Yi-fei, et al.
Characeristics, Sources Apportionment, and Health Risks of PM, ;-bound PAHs and Their Derivatives Before and Afier Heating in Zibo City = «+++++++* SUN Gang-li, WU Li-ping, XU Bo, et al.

Components Characteristic and Source Apportionment of Fine Particulate Matter in Transition Period of Heating Season in Xi’an with High Time Resolution

LI Meng-jin, ZHANG Yong, ZHANG Qian, et al.
Source and Cause Analysis of High Concentration of Inorganic Aerosol During Two Typical Pollution Processes in Winter over Tianjin =«++ee+ee+e LU Miao-miao, HAN Su-qin, LIU Ke-xin, et al.
Spatial-temporal Variation and Spatial Differentiation Geographic Detection of PM, ; Concentration in the Shandong Province Based on Spatial Scale Effect
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" XU Yong, WEI Meng-xin, ZOU Bin, et al.
Characteristics of VOCs Emissions and Ozone Formation Potential for Typical Chemicals Industry Sources in China seesreesessessessssnsnssnens WU Ting, CUI Huan-wen, XIAO Xian-de, et al.
Formation Potential of Secondary Organic Aerosols and Sources of Volatile Organic Compounds During an Air Pollution Episode in Autumn , Langfang
............................................................................................................................................................ ZHANG Jing-giao, LIU Zheng, DING Wen-wen, et al.
Scale Effects of Landscape Pattern on Impacts of River Water Quality: A Meta-analysis «ooeeoeeseseememmmminn WANG Yu-cang, DU Jing-jing, ZHANG Yu, et al.
Spectral Characteristics and Sources of Dissolved Organic Matter in Inflow Rivers of Baiyangdian Lake Water in Summer Flood Season *MENG Jia-jing, DOU Hong, CHEN Zhe, et al.
Analysis on Hydrochemical Evolution of Shallow Groundwater East of Yongding River in Fengtai District, Beijing soveoeseeseereesevesesnenenien HU Yu-xin, ZHOU Rui-jing, SONG Wei, et al.
Hydrochemical Characteristics, Controlling Factors and Water Quality Evaluation of Shallow Groundwater in Tan-Lu Fault Zone (Anhui Section) ++++++++ LIU Hai, WEI Wei, SONG Yang, et al.
Effects of Pesticides Use on Pesticides Residues and Its Environmental Risk Assessment in Xingkai Lake(China) eoeoereeereressnenenenneens WANG Wei-qing, XU Xiong, LIU Quan-zhen, et al.
Characteristics of Microorganisms and Antibiotic Resistance Genes of the Riparian Soil in the Lanzhou Section of the Yellow River oeeeeoeeeeee WEI Cheng-chen, WEI Feng-yi, XIA Hui, et al.
Analysis of the Spatiotemporal Distribution of Algal Blooms and Its Driving Factors in Chaohu Lake Based on Multi-source Datasets +*++*++**+*JIN Xiao-long, DENG Xue-liang, DAI Rui, et al.
Characteristics of Epiphytic Bacterial Community on Submerged Macrophytes in Water Environment Supplemented with Reclaimed Water ««+«+ee+ HE Yun, LI Xue-mei, LI Hong-quan, et al.

Effects of Water Level Fluctuations and Vegetation Restoration on Soil Prokaryotic Microhial Community Structure in the Riparian Zone of the Three Gorges Reservoir
........................................................................................................................................................................ NIEI Yu‘ HUANG Plng; “‘ANG Peng‘ et al‘
Bacterial Community Structure of Typical Lake Sediments in Yinchuan City and Its Response to Heavy Metals «+eeoeeeereeeeseeseinsnees MENG Jun-jie, LIU Shuang-yu, QIU Xiao-cong, et al.
ZHANG Han, ZHANG Han, WANG Jia-wei, et al.
l
l

Effect of Thermal Hydrolysis Pretreatment Time on Microbial Community Structure in Sludge Anaerobic Digestion System

Source Apportionment of Morphine in Wastewater +*SHAO Xue-ting, ZHAO Yue-tong, JIANG Bing, et al.
++LI Yan-cui, YUAN Jin-guo, LIU Bo-han, et al.

++*WANG Yi-qi, SUN Xue-ying

Ecological Environment Dynamical Evaluation of Hutuo River Basin Using Remote Sensing

Spatiotemporal Evolution and Influencing Factors of Ecosystem Service Value in the Yellow River Basin

Ecosystem Service Trade-off Synergy Strength and Spatial Pattern Optimization Based on Bayesian Network : A Case Study of the Fenhe River Basin

CAI Jin, WEI Xiao-jian, JIANG Ping, et al.
LI Yue, FENG Xia, WU Lu-hua, et al.
Spatio-temporal Variation in NEP in Ecological Zoning on the Loess Plateau and Its Driving Factors from 2000 to 2021 ZHOU Yi-ting, YAN Jun-xia, LIU Ju, et al.
Land Change Simulation and Grassland Carbon Storage in the Loess Plateau Based on SSP-RCP Scenarios ++e+eereesesressssmmisnsnnine CUI Xie, DONG Yan, ZHANG Lu-yin, et al.

Multi-scenario Simulation of Construction Land Expansion and Its Impact on Ecosystem Carbon Storage in Beijing-Tianjin-Hebei Urban Agglomeration

Spatial-temporal Evolution and Quantitative Attribution of Habitat Quality in Typical Karst Counties of Guizhou Plateau

WU Ai-bin, CHEN Fu-guo, ZHAO Yan-xia, et al.
Effects of Land Use Change on Soil Aggregate Stability and Soil Aggregate Organic Carbon in Karst Area of Southwest China +«eoeeeesseeseeneeiieseene JIANG Ke, JIA Ya-nan, YANG Yan, et al.
Integrated Analysis of Soil Organic Matter Molecular Composition Changes Under Different Land Uses «++«treeeeesvesssmsnesnsniniiinnn HUANG Shi-wei, ZHAO Yi-kai, ZHU Xin-yu, et al.
Prediction Spatial Distribution of Soil Organic Matter Based on Improved BP Neural Network with Optimized Sparrow Search Algorithm «++++ HU Zhi-rui, ZHAO Wan-fu, SONG Yin-xian, et al.
Effects of Application of Different Organic Materials on Phosphorus Accumulation and Transformation in Vegetable Fields eeereereesresreenreneninieens SUN Kai, CUT Yu-tao, LI Shun-jin, et al.
Intensive Citrus Cultivation Suppresses Soil Phosphorus Cycling Microbial Activityss«sseeresrresesmeninimnninnn. ZHOU Lian-hao, ZENG Quan-chao, MEI Tang-ying-ze, et al.
Effects of Controlled-release Blended Fertilizer on Crop Yield and Greenhouse Gas Emissions in Wheat-maize Rotation System ** GAO Wei, WANG Xue-xia, XIE Jian-zhi, et al.
Effect of Biochar on NO,™-N Transport in Loessial Soil and Its Simulation BAI'Yi-ru, LIU Xu, ZHANG Yu-han, et al.
Analysis and Evaluation of Heavy Metal Pollution in Farmland Soil in China: A Meta-analysis =+ YANG Li, BAI Zong-xu, BO Wen-hao, et al.
Critical Review on Heavy Metal Contamination in Urban Soil and Surface Dust WANG Xiao-yu, LIU En-feng, YANG Xiang-meng, et al.
Research Progress on Solidification and MICP Remediation of Soils in Heavy Metal Contaminated Sites+««++eeesseeeseerssresursnnsineninn CHEN Yue-ru, GAO Wen-yan, CHEN Hong-ren, et al.
Pollution Characteristics and Source Analysis of Soil Heavy Metal in Coal Mine Area near the Yellow River in Shandong «++«eseeeeesereeeresinsneenees DAI Wen-ting, ZHANG Hui, WU Xia, et al.
Heavy Metal Content and Risk Assessment of Sediments and Soils in the Juma River Basin HAN Shuang-hao, YUAN Lei, ZHANG Qiu-xia, et al.
Characteristics, Ecological Risk Assessment, and Source Apportionment of Soil Heavy Metals in the Yellow River Floodplain of Yinchuan City =+++++ YU Lu-jia, MA Hai-jun, WANG Cui-ping

Health Risk Assessment of Heavy Metals in Soils of a City in Guangdong Province Based on Source Oriented and Monte Carlo Models =+ CHEN Lian, ZOU Zi-hang, ZHANG Pei-zhen, et al.
Chemical Speciation, Influencing Factors, and Regression Model of Heavy Metals in Farmland of Typical Carbonate Area with High Geological Background, Southwest China

TANG Rui-ling, XU Jin-li, LIU Bin, et al.
WEI Mei-liu, ZHOU Lang, HUANG Yan-ling, et al.
LIU Meng-yu, LUO Xu-feng, GU Jiao-feng, et al.
+XIAO Nai-chuan, WANG Zi-fang, YANG Wen-na, et al.
+ZHENG Chen-ge, PEl Huan-huan, ZHANG Ya-shan, et al.

Hg Content Characteristics and Safe Planting Zoning of Paddy Soil and Rice in Guizhou Province *+++*

Cadmium Phytoremediation Effect of Sweet Sorghum Assisted with Citric Acid on Typical Parent Soil in Southern China

Effects of Modified Distillers’ Grains Biochar on Cadmium Forms in Purple Soil and Cadmium Uptake by Rice

Effects of Biochar on Growth and Pollutant Accumulation of Lettuce in Soil Co-contaminated with Tetracycline and Copper

Effects of Vermicomposting on Compost Quality and Heavy Metals: A Meta-analysig:e+esoeeeeeeeeees JIANG Ji-shao, HOU Rui, CUI Hui-lin, et al.
Advances in the Effects of Microplastics on Soil N,0 Emissions and Nitrogen Transformation LIU Yi-ge, YANG An-qi, CHEN Shu-xin, et al.
Effects of Land Use Patterns on Soil Microplastic Pollution in the Luoshijiang Sub-watershed of Erhai Lake Basin ««++eeeeeeerreesrrssnesnisiieiiinnnn DAI Liu-yun, HOU Lei, WANG Hua, et al.
Characteristics of Microplastic Pollution in Sediment of Silty Coast in Culture Bay =+ **SONG Ke-xin, HE Jin-cheng, LI Chang-wen, et al.
Effect of Polyethylene Microplastics on the Microbial Community of Saline Soils WANG Zhi-chao, LI Zhe, LI Jia-chen, et al.
Characterization of Microplastic Surface Bacterial Community Structure and Prediction of Ecological Risk in Poyang Lake , China +eereeeeeseeeeeeees YU Jin-li, ZHAO Jun-kai, LUO Si-qi, et al.
Energy-saving and Emission Reduction Path for Road Traffic in Key Coastal Cities of Guangdong, Fujian and Zhejiang s«++++eseeeeeeereereeseens XU Yi-nuo, WENG Da-wei, WANG Shuo, et al.
Life Cycle Carbon Reduction Benefits of Electric Heavy-duty Truck to Replace Diesel Heavy-duty Truck +++XU Yuan-yuan, GONG De-hong, HUANG Zheng-guang, et al.



	111111111
	20240539
	222222222

