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Effects of Combmed Appllcatlon of Wood Vinegar- Ac1d1ﬁ,ed Blochar and Nltrogen on

ActWe Nltrogen and Ammonla Volatlllzatlon in Saline’ Sonl )

SHEN: Shij-wei' ZHANG Dan-dan" , WANG Min- s e Xu dong'** / f—= &
(1. College of Natural Resour(es and Environment Norlhwest A&F Umvelblty', Yangling 712100, China} 2. Ké‘y Laboratory of Plant Nutrition and the Agro* env1r0nment in
Nogthweést China, Ministry of Agncuhure Yangling 71210() Chma) f

Abstl‘a(et Adsorptlon expenmems and indoor soil culture experlments were, con ucth lo invesligate the effects of blochar and woodsinegar-acidified biochar combined with
urea on/active mnogen{ urease stlVlly, and ammonia volajilization i saline- 5011 The adsorption experiments showed that the wood vinegar-acidified biochar increased the
adsorption® quantity of NH,_-N, which increased by 2. 28%-18. 18% coniparéd “with that of biochar. The soil cultivation experiments showed that compared with that under the
single app]i.céiion of urea, biochar and wood vinegar-acidified hiochar combined with urea treatments reduced the soil NO; -N and NH," -N by 0.72% and 25.26% and
1. 11% and 16, 93%, respectively, whereas it increased the soil dissolved organic nitrogen and total dissolved organic nitrogen. Soil urease activity was increased by the wood
vinegar-acidified biochar combined with urea treatment, whereas it was decreased by the biochar combined with urea treatment. Ammonia volatilization accumulation in the
wood vinegar-acidified biochar combined with urea treatment was lower than that in the single application of urea and biochar combined with urea treatments at different
cultivation periods. The wood vinegar-acidified biochar combined with urea treatment effectively reduced soil pH, but the unmodified hiochar increased soil pH. In saline soil
areas, acidifying biochar with wood vinegar and then applying acidified biochar with nitrogen fertilizer not only effectively reduced soil pH and increased soil urease activity and
dissolved organic nitrogen content, but it also appropriately reduced soil NH,” -N and NO;™ -N contents, thus reducing ammonia volatilization. This was conducive to reducing
the loss of soil inorganic nitrogen and improving the effectiveness of saline soil nitrogen.

Key words: acidified biochar; saline soil; active nitrogen; urease; ammonia volatilization
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Table 1 ~ Physical and chemical properties of the testing soil
wH L e w(RE)  w(2B)  e(BAR)  e(BAR)  oGEME)  o(2HR)
: P /g-kg ™! /g kg ™! /g kg ™! /mg-kg ! /mg-kg ! /mg-kg ! /g-kg™!
Bl 7.64 8.20 0.85 0. 81 105. 95 53.48 25.88 0.26
F2 HlEYMREREBUMR
Table 2 Physical and chemical properties of the testing biochar
SiH o(HAZR) o (BEER) o (AHEK) . w(C) w(N)
) /mg-kg ! /mg-kg ! /g-kg™! b /% /%
W ak 2.37 1.58 55.64 9.28 74.75 0. 81
[P 2.45 3.46 56. 11 4.47 76.95 0. 80
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1.2.2 BRI
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Fig. 1  Effects of different concentrations of adsorbent on the adsorption of NH," -N by biochar and acidified biochar
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B .U > BU > BPU > CK. BAFE &, 728 A4 5%
], BPU b BE +HENO; -N&HIE T BU 43, Ho
TEFFRINER 7 ~30 d, 225355 B (P <0.05).

£3 TEALETBEBFERSE" /mg-kg ™!

Table 3 Soil active nitrogen content under different treatments/mg-kg ™!

Qb TR HURE R4 CK U BU BPU
%7d 1.67 £0.38dB 22.88 £1.71aA 19.43 £1.24bA 14.39 £0. 67cA
w(NH; ) 154 4.30 £0. 07bA 4.35 £0.07bB 4.72 £0. 15aB 4.36 0. 13bB
%30 d 1.69 =0. 17aB 1. 88 =0. 30aC 1.72 +0. 08aC 1.89 £0. 15aC
%560 d 1.55 =0. 40aB 1.55 0. 25aC 1.16 +0. 09aC 1.29 £0. 22aC
7 d 134.66 « 1. 81dD 346.77 2. 68aB 341.44 £3.22bB 303. 17 £2. 02¢C
w(NO; N) #15d 174.98 +2. 68cA 463.87 1. 44aA 464.49 +3.82aA 408. 89 l;._jO'SbA
; 530 d 155.27 £1.22¢C 338.00 + 1. 56bC 342.05 = 1. 09aB 336. 79:#0.85bB
%60 d 164. 41 +1724¢B 263.49 £0.51aD 261.59 +0.27bD 26057 +0. 15bD
7d 3.28 £ 0419¢BC 13.92 £2.35aA | 15.77 £0.93aA 6. &39*"1 1,40b4
w(MBN) H15d 6.68 £ 1. 10aA 7.14£0.81aB 5.06 0. 30bB 3i78 f"ﬂ S0bG: |
%530 d 4.23 0. 27bB 2.56 +0.20cC #2.21 £0.38¢C 6.55 +0. 50aAB"
%60 d ' 2.5220:06eD s 7.68 +0.214B #3138 £0.61¢C 5.08°+0.22bBC
~ y F T d 148, 00' 1, 91 g,ce*" 258.01 +3. 25bg’ 4 @357.10 1. 2048 133. 04 +3. 054G/

N ¥ BT d252,3§,{4._2{4A 102.75 £8.01bD;/ 109, 34'+6.06bD 67.75 £3.07eD
: 1 ¥ %30 d 178, 3843 9Bt 280.69 £4.04bB .4 160, 63%2. 78dC 357.70.#3. 01aB

: ' 4560 d 148,97 +0,29dC 344,51 4. 63cA .fﬂ 43200 £0. 65aA 389. 14 +5:28bAJ
7 d J284_733 ;04'84:{1) 627. 66 = 1. 00bA_ [717.98 +2. 88aA 450. 61 +5. 63¢D
= w(T“].)N) L %15 d 674.66+4.17aA /57098 £8.04KC 578.55 +4.74bC 481.01 £3.99¢C
j ¥ ,. %30 d 335. 34.44. 5248”5 620.57 £3.93bA 504. 40 +1.96¢D 696. 38 +2.30aA
- - %560 d 311.93 +1.33d€C~ 609. 55 £4. 94cB 694. 84 = 1. 00aB 650.99 +5. 62bB

1) RRAYES 5 e IR AR 52835 (P <0, 05) | RIRKS 7 9 )AL SR 2% 5.8 3 (P <0..05)

2.2.2 THEHAEYREA(MBN) 1A LRHE

AN A 4 SR A AR W R (MBN) AR Ak B
CK 4b¥E+ 48 MBN & i 522 J6 T 5 )5 140 W B A 1 A2
s, U Kb 3 ST H A e s DR AR AV 100 32
ThE AR AL A H BU Ab PSS i 30 Pl 42 1 i DRkt [ A1
1 J 0132 it i A8 f ka3 BPU Ab B2 08 A2 1k
B SRR (U L) AL, BREEFEEE 30 d 4h,
HAEHY BPU Zb 34 W 2 BE AR 1 158 MBN. 1fif BU
EFRRREEFRSE 7 d Hb, it 4- 58 MBN & &= 41K
T U b HAEE 15 d FIEE 60 d A5 B E 2R
(P<0.05). fERE 2R WI (60 d), T3 MBN & &%
Bl A:U>BPU >BU > CK. 5 BU 4 #EAH b, BPU 4k
P A ARG I AR A ka3 Horh 7R 3R AR
7 d BEFFLT 56.85%, 755 30 d A% 60 d,J& BU
AEBRAY 2. 96 1. 62 5, 227 & (P <0.05).
2.2.3  HIEVIEMHAHLA (DON) 1 AR AL RFAE

AN[]Ab B+ 80T i 4 A AL ( DON) 148 16
/N, CK b3 43 DON & & 2 e T & 5 B #ikEAR

Al U A B 5 I R A v e B AT, S I X
SN TFE A AL a3 BU b B 5L < U AR Al g HA
BPU A P52 7 1A ph 4 5 A A2 REAIG, )5 WD T 5
It TRUE M AL, 555 7 d, 238 DON &%
HHRMWA.BUSU>CK >BPU. 7R 545 15 d, 5 U
ARERAH EE, BU MO B 3, BPU B E BT
34.10% . 7E8%535%5 30 d, BPU AbBR R 4w 7 I
DON &8, /3502 BU., U ZbBRIY 2. 23 /% . 1. 27 £,
1M BU AbFRHE U A3 i 2 BRI T £33 DON. 735 5%
%5 60 d,BU AbFLIE 3 T BPU 0B, HZ & &=
¥ 28T U AR
2.2.4 TEEREHEMESA(TDN) A LRHIE

ATl b P A 5 mT i PE 4 A (TDN) B AR fb R,
CK 4b¥H + 3% TDN 2567 = )5 FEAR ) 2 fk a4, U
AL PRSI A A BU AR TS < U RIAS AL i #
BPU &b 3 52 S5 M 4 I BEAR i A5 fh i 4. U Ak
P+ JE TDN & 3% KT CK A3 (5 15 d &
Hh) . TEREFRIEE T d 25515 d, 5 U AbBAHLE, BU
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ACFRI RS T 43 TDN £ & i BPU &b 2 24 F A%
THEETDN G, 2R EBH(P<0.05); FERFRE
30 d,5 U ACFEAR L, BU AbBR S5 REAK T 18, 72%,
BPU Ab3 5 455 T 12, 22% ;3 TE8535465 60 d, 113
TDN & E ¥ 4. BU > BPU > U > CK. M {KF 3k,
BPU #b3f 3% TDN & BR7ESS 30 d & T BU 4k
BEAN LA A B 2T BU Ab .
2.3 L UENREERY AR LR

3 PRt Xt A 0 o R S YR 7 A A 40 e 14 Wi
ULE 2. CK. BU Ml BPU Ab B 4 3 g it 15 M 52 I e
AR U A 3 A R A A RIS 0 T T
T AR A 5 U A3, BPU &b - 558 K il 5
FESS 7. 30 F1 60 d #5381 16.97% ., 54.34% Fl
28.74% 255 W% (P <0.05) ; BU ALFRAESS 60 d
WA T 19, 319%, H4x i) 0] 22 5 ¥90K I8 3. 1
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Fig. 2 Effects of biochar and acidified biochar on soil urease
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2.4 HHERIFR BRI SR

LR R L 4. CK, U o BU FF

HIL BU ARFAESE T d F55 30 d EHEARALL gL
I8 F U &b B, % 6 4% 7 33. 85%,,.20,25%
19.31% 5 BRUKE HL 5 2/ 55 35 0139 8 4R U
kb B WAl 52031% . 34, 18%;'""".3“@-':?{2% il
35.92% . 1l BPU/AL FRAE BU Ab 30, 11 F6 47

SIRRAR T A S B i s 7 30 o oz

BPUA SR B R . R s0.05)) D T .
' A F4 ARLBEEEEERRE /niz- k| =\ |
S o Table 4 Ammonilé’..vdllélitilizadqn:. éccumulation under differentﬂ':trealm‘énts/ mg-kg -1 ,-";':J
Bhent x| f 7 N 4 Ty BPU
T Veplog U 0.50x0.02d0 6750400 33aD 4.30 £0.21bD 3.10 £0. 15¢C
e g5 d 0.90 +0. 05dC #45.80 +0. 65aC 12. 60 0. 56bC 10. 40 +0. 46¢BC
J8530 d 1.10 0. 05dB 25.90 = 1.08aB 20.90 +0. 85hB 18.10 +0. 81cAB
4560 d 1.20 0. 05cA 34.80 = 1. 32aA 26. 50 +0. 95abA 22.30 +9. 18bA

1) AR RN 5 3575 [ iR [ A B2 5 B2 (P <0, 05 ) , S i) A5 5 K- 7 [l — b B [l 30 22 5 2% ( P <0 05)
2.5 3 pH AU EY SR (MBC) BAS AL ERE

3 pH 1 MBC X A= 1 5 FIUA I B0 RR A6 2 )
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® CJck KYBU
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Fig. 3 Effects of biochar and acidified biochar on soil pH and MBC
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Table 5  Correlation coefficient between different factors

NO; -N NH, -N MBN DON Ik e pH TDN MBC AR B

NO; -N 1
NH; -N -0.33 1

MBN 0.61" 0.20 1

DON 0.95* -0.47 0.34 1

JIR B 0.93 " -0.28 0.65* 0.62* 1

pH 0.46 -0.18 -0.08 0.58 " 0.13 1

TDN 0.98 ** -0.43 0.42 0.99 ** 0.65* 0.55 1

MBC 0.79 * 0. 04 0.92 " 0.58* 0.85* -0.04 0.64" 1

AR B 0.90** 0.92** 0.72* 0.78 ** 0.78 0. 44 0.82* -0.61* 1

1) * FRBEHRL (P<0.05), ™ Fm BEMARE (P<0.01)



54 H AR ARBIRORR A= -5 SRR Bt X 301 S M R S A3 R R ) 2785

5) , KT B IR Sk A 0 5 1 0 P ke T e
I A AP IR AR RS 3R 4% | SR T 13
HE) A U T 2 (IR 2. VR TR A 2 Ak -
ORI 5 B35 e A B 350 DR g A Rt T
JE RIS LRI R, R - S T R
RO T R AOBRIR S IR, WO T M B A
M, T3 — 25 B T SR G I
3.3 W MR AR Yy xt 118 pH S E AR R
=AU

A TR 2 AR Aot 308 pHL 23 7= A K [ 14 5%
WP AR R AR R S R M S 13 pH
AT X BRI EYRA S S K, Ca®
Il Mg 0 35 135 1 1 — O B L AT | AT S 3
Ti%mﬂ%ﬁ?ﬁ@%i%ﬁ%@%ﬁ%&ﬁ
1 pH A AL (53T AR L) |, 30 5 4 R 2ok
BRI AL AD B S | W B T B 9 H LA LR 4%
TH K MR YA I | RS S 4 h
(B 22 A PR RE , MATTT AT =398 pHL. C

BRI T R £ 40 % A A S, M
ﬁ%@i%ﬂ?ﬂ%i%ﬁmj$ﬁﬁkﬁéﬁi
k%ﬂiﬁmnyﬂ%%IWEzmm (P<
0.00,%5) | AFpH B IEARC K R RS ) E‘@Jﬁ?—%
b - R R T W B
AL 2 1 17 52 24 1Al e

ENH #ﬁﬁfﬁ)ﬂéi%ﬁt?%ﬂ:jﬂ NH; J5 R ffﬁx,f

i%iﬁdﬁ&%i%ﬁ 5 NH, ﬁiﬂﬁfiﬁﬁaﬁﬁ AT
W NFL 1) NH, 9% k. MEAR SR A & R
AFERRFRRIM (15 d /) X 555 E0 0 R IENH, -N
A O TR B RS AR FAENH, -NEE AL
NO; -N, AT NH; #5 & fi 2 vl /b, 54 Yy s L,
AREEW IR A it — P AR T8 ik ix
AREESRRRAGAE W) 7k B 0835 > [ IR 3% pH (&, HL 3%
JT XENH, N A .

4 Hig

(1) HEWpe o i B8 F B — e 1 W B i, 22t
AR BRI 10 A 30 o i — 20 BN 7 e 4 15 1) Wi
BiF B N 2. 289% ~ 18. 18% .

(2) A=W o SRR VTR AL A 0 o 5 R 2R T A it
At X REAE B AL B —E R R AR
FH B80T R A S0 A5 SR W B, AT A0 2 4 2 2R A
BARMEEAL.

(3) ARBESHIR b AE P ok 5 DR 2 Bl it b BR A AE )
¢ 55 PR ZE Tt A B R 38 A B B4 R 4 0 B AIR
T 15.85% 1 35.92% 5 H.1F — % B} [A] P E I 3 4
1 IR B G LA E A ML 2 BRAR T

R I pH, A m i L AR ARERAO AR

PR ROEAE.

SE

(1] JA%E, i, S, 5. 3o 5APLICHLUL R XS + 1
ARVTAMERLI]. RAHER, 2020, 51(5): 295-
304.
Zhou H, Shi H B, Guo J W, et al. Effect of salt and organic-
inorganic fertilizer application on soil nitrogen mineralization|[ J].
Transactions of the Chinese Society for Agricultural Machinery,
2020, 51(5) : 295-304.

[2] ZengWZ,MaT, Huang J S, et al. Nitrogen transportation and
transformation under different soil water and salinity conditions
[J]. Ecological Chemistry and Engineering S, 2016, 23(4) .
677-693.

[3] JhAL. #4, pH. i N & X b0 + 3 N,O HE i 5 mi i 5%
[D]. MEAIEEE: WNEEITTERY, 2014, 24-32.
Sun X. Effects of salinity, pH, nitrogen ferilizer on saline alkali
soil N,O emission [ D ]. Huhehot:
University, 2014. 24-32.

[ 4] 4B18, BI%E, SREHBD, % R %% 1¢T$kafit%%
BIERMEILL]. FEFE, 2018, 39 (1934853547
Zou J, Hu X Y- Zhdng Y Y, et al. Effect of blOLh:lr onzammonia
volatlhzatlon Afrom soils pf different surfaces oond_ﬁloni [_ J1.
Envnonmenldl SLLenLe 2018 39(1) ; 348-354. < . ?,,-"'

[5] LY W Xu J,Z Liu S M, et al. Salinity-induced Concnmltant
mcreases'm sml ammonia vulanluauon and nitrous oxlde el‘mssmn
[Jl. ceodermd 2020}- 361 doi; 10. 1016/] geodermd 20497 r
114053/ / -

fo ) ARl A st SO 55

WA ], E RS IR, 2019, (25 38-

45. ) g

Chang F, Hong M, Wu Y, et al. Effects of irrigation methods

Inner Mongolia Normal

and improvement measures on ammonia volatilization of saline soil

in Hetao Trrigation Area[ J]. Soils and Fertilizers Sciences in
China, 2019, (2): 38-45.

[7] BREs, BIEME. ANEHEIL ST HR = E KR HHER L+

R RWILI]. TR RIS, 2017, 35(5): 79-
88.
Yang X Y, Yang H D. The ammonia volatilization of
anthropogenic-alluvial soil in summer maize farmland under
different fertilization methods in Gansu Province[ J]. Agricultural
Research in the Arid Areas, 2017, 35(5) . 79-88.

[ 8] ZHIGENI, frgedf, PREW, 5. HENH, -NAEY kx5
NLO-NHEJCFINH,-N¥E & 52 m [ J]. B RR2:, 2021, 42
(9) : 4548-4557.

Ma X G, He J Q, Chen Y L, et al. Gaseous nitrogen emission
from soil after application of NH," -N loaded biochar [ J].
Environmental Science, 2021, 42(9) : 4548-4557.

[9] ARER. PEITEEARHR[I]. 1HEEHR, 2008, 45(5) .
778-783.

Zhu 7 L. Research on soil nitrogen in China [ J]. Acta
Pedologica Sinica, 2008, 45(5) 778-783.

[10] MAHFR, KW, B0, % BN SMEE XK R FTE

M L A R L AL E’“I'HJ[ J]. MY EFRS R ER, 2019,
25(7): 1107-1114.
Cong R H, Zhang L, Lu Y H, et al. Effect of adding different
exogenous nitrogen sources on nitrogen transformation in long-term
straw incorporated soil [ J]. Journal of Plant Nutrition and
Fertilizers, 2019, 25(7) ; 1107-1114.

(117 AR, AR, HIEE, . T AL BT i f8 i - e 6



2786 A 43 %
AR AR A AR [ )], A, 2018, 38 on soil quality and wheat yield of a salt-stressed cropland from
(23) . 8612-8620. Central China Great Plain [ J]. Field Crops Research, 2013,
Shi S B, Wang X D, Ye Z Q, et al. Effects of the combination of 144 . 113-118.
fungal residue and chemical fertilizer on soil microbial biomass [23] Zhang Y C, Wang X, Liu B J, et al. Comparative study of
carbon and nitrogen and dissolved organic carbon and nitrogen in individual and Co-Application of biochar and wood vinegar on
paddy soil[ J]. Acta Ecologica Sinica, 2018, 38(23) . 8612- blueberry fruit yield and nutritional quality[J]. Chemosphere,
8620. 2020, 246, doi: 10.1016/]. chemosphere. 2019. 125699.
[12] R, G, B2%, 5 DIEEHAS S B RARA [24] BsCHs, XBIEWT, 250, 45, AW SRR & X &l & Al
FHVERS 5= e B He b im0 [ 7], A0 B8 98 5 BRI 2 4l BEIEEMSZm[J]. HEERL, 2021, 42(1) ; 467-476.
2021, 38(3) : 448-456. Yang W N, Deng Z X, Li J, et al. Effect of biochar and
Cheng H D, Lu Y H, Nie J, et al. Effect of application rate of chemical fertilizer mixture on ammonia volatilization and
Chinese milk vetch on soil active nitrogen dynamics and nitrogen phosphorus fixation[ J]. Environmental Science, 2021, 42(1) :
availability [ J ]. Journal of Agricultural Resources and 467-476.
Environment, 2021, 38(3) ; 448-456. [25] SbH. RRMTIM]. (=M. dbat: FER S
[13] Lehmann J. A handful of carbon [ J]. Nature, 2007, 447 R, 2000.
(7141) ; 143-144. (26] SCHADH. 3l KAk M]. dest. Rl it 1986.
[14] Wik, B3CH, 22085, 5. RSB R BT E S 4 [27] #pok, W%, MHe. mm e A ke m il h 2/ &
HenAYE RS AR [ 1], @A R (HRBHE SIS T]. PE AU ARAREL B R 2 24 ( HARBL2E
W), 2020, 49(4) : 478-485. fiR), 2005, 33(12): 107-111.
Yang J, Yang W H, Li S W, er al. Effects of biochar-based Yang R, Zhao M X, Zhou J B, et al. _Effecis” of dlfferent
fertilizer on the dynamics of soil soluble nitrogen in off-season conditions on the determination of total nltrogen '_m-"r‘ sbluhon by
vegetable soils [ J ]. Journal of Fujian Agriculture and=Forestry persulfate ux1ddt10n method [ J]. Journal of Norlhwest Sci-Tech
University ( Natural Science Edition) , 2020, 49(4) . 478 485. University jof Agrl(’ulture and Forestry ( Natural gménrf;ﬁld-lhon) 3
[15]  VEAk. UL SR ﬁf*ik&ié&ﬁ%ﬂt?ﬁfﬂmw i 2005, 3318 107-111 s
[D]. fE@M . FEaAfebkAY:, 2019. 30-47. (28] JAHOR) 2L 7 bk BRRR T A AL E{ﬁ?&*"ﬁ@jﬁ
Pang Z Q. Effé(‘t of nitrogenous fertilizer and | biochapon™ =is J E’] )L}’%,{J] if‘fé%??% Sk, 1998, 4(%) :299-
~sugarcane grthh and soil ammonia OXIdatlon [ D] F\l7hpu 304. | " = .- “ /S
Fujian Agmtultug’e and Forestry University , 2019‘}{9( Zhou J J]%,5H Li S Xu C’ll)osff:g of a proper oxildizer_ for_,,alka‘lffl.éj.
[167 *ixﬁx i“ﬂﬁ*‘ﬁ)l( ?Zp oy tlc#’ﬁji—;ﬁﬁ% N #’?7;; N?_Q persulf@t‘.e E)xidation“ to d‘etermining total nitrnge;l in solution [ J]"
| Hedie 2 e 7] ﬁﬁ&j{? EACIRE qmiﬁﬂ%“’ #, 2016, Plant ‘Nat_ﬂ{on and Fefilizen Science, 1998, 4(3)%.299-304"
_+35(4).801- 807, J J i [29] Gai X P Wang H Y, Liu J, et al. Effects of feedstoé‘f:‘ and
Cheng XY, LigX L, Meng J, et al. EffP[’t% of blOl“‘haI‘ lon NH; pyrolysis temper;ature on biochar adsorption of ammonium and
i VO]&[I]IZBIIO“I‘] - N,O en}.lsswn and mtrogen fertll‘hzer use, effl(_,lpniy-’y..f‘ nitrate[ J]. PLoS One, 2014: 9(12), doi: 10. 1371/journal.
/ in brown goil[ J]. Journal of Agro-Environment Science 2016, pone. 0113888.
35(:4): 801-807 [30] k¥, 227, skatk, 55 BOME I OKGEAE W inond AU L Y
(17] F—5F, B2, ML Y53 i 1 A% & 1 % FRPELT]. A2, 2014, 65(3) : 960-966.
[J]. FEERI2E, 2019, 40(8) : 3738-3745. Zhang Y, Li Z ¥, Zhang L, et al. Adsorption characters of
Wang Y Y, Wang S S, Dai J L. Effect of biochar on ammonia ammonium-nitrogen in aqueous solution by modified corn cob
volatilization in saline-alkali soil [ J]. Environmental Science, biochars[ J]. CIESC Journal, 2014, 65(3) : 960-966.
2019, 40(8) : 3738- 3745 [31] Gao S, Deluca T H, Cleveland C C. Biochar additions alter
(18] R, mifd, =%, Z:E]Eﬁ @i%ﬁ&j} REZS FIRRAE phosphorus and nitrogen availability in agricultural ecosystems: a
R HH e RO B A 52 [ ] 4R, 2019, 28(5) . meta-analysis [ J ]. Science of the Total Environment, 2019,
1037-1045. 654 463-472.
Wang S Y, Shen J, Li M J, et al. Functional and structural [32] FMe7, {TR&, e, 5. F‘ﬂﬂﬁi%?ﬁﬂﬂ K+ R
characteristics of different modified biochar and its impacts on FALBE RS IF P gL R (1], MY SR 5k
ammonium nitrogen adsorption[ J]. Ecology and Environmental 2020, 26(3) : 502-510.
Sciences, 2019, 28(5) : 1037-1045. Wang X F, Ren T Z, Zhi Y C, et al. Biochar application
[19] Zhang X, QuJ S, Li H, et al. Biochar addition combined with improves ammonia oxidation microbial community and increases
daily fertigation improves overall soil quality and enhances water- net nitrification in vegetable soils[ J]. Journal of Plant Nutrition
fertilizer productivity of cucumber in alkaline soils of a semi-arid and Fertilizers, 2020, 26(3) ; 502-510.
region[ J]. Geoderma, 2020, 363, doi: 10. 1016/j. geoderma. [33] Chen YN, LiuY, Li Y P, et al. Influence of hiochar on heavy
2019.114170. metals and microbial community during composting of river
[20] Liu L, Guo X P, Wang S Q, et al. Effects of wood vinegar on sediment with agricultural wastes[ J]. Bioresource Technology,
properties and mechanism of heavy metal competitive adsorption 2017, 243 347-355.
on secondary fermentation based composts[ J]. Ecotoxicology and [34] Zhong Z K, Makeschin F. Soluble organic nitrogen in temperate
Environmental Safety, 2018, 150, 270-279. forest soils[ J]. Soil Biology and Biochemistry, 2003, 35(2) :
[21] Zhang L, Liu R H, Yin R Z, et al. Upgrading of bio-oil from 333-338.
biomass fast pyrolysis in China: a review[J]. Renewable and [35] Geisseler D, Horwath W R, Joergensen R G, et al. Pathways of
Sustainable Energy Reviews, 2013, 24 66-72. nitrogen utilization by soil microorganisms-A review [ J]. Soil
[22] Lashari M'S, Liu Y M, Li L Q, et al. Effects of amendment of Biology and Biochemistry, 2010, 42(12) ; 2058-2067.

biochar-manure compost in conjunction with pyroligneous solution

Ashworth A J, DeBruyn J] M, Allen F L, et al. Microbial



51

AR A AR TL A -5 R AR IC T Xt R 5

HETE A R S B AR R R 2787

[37]

[38]

[39]

[40]

community structure is affected by cropping sequences and poultry
litter under long-term no-tillage [ J ]. Soil
Biochemistry, 2017, 114 210-219.

Wang H H, Ren T B, Miiller K, et al. Soil type regulates carbon

Biology and

and nitrogen stoichiometry and mineralization following biochar or

nitrogen addition[ J]. Science of the Total Environment, 2021,
753, doi: 10.1016/j. scitotenv. 2020. 141645.
Durenkamp M, Luo Y, Brookes P C.

addition to soil on the determination of soil microbial biomass by

Impact of black carbon

fumigation extraction[ J .
42(11); 2026-2029.
Mrdid, Bk, S0, 55, B9 BAG AT XS 4 /N 22 H 4 05
W AN P 1 R [ 1], PREEAL2E, 2016, 37(2): 703-
709.

Chen S T, Sang L, Zhang X, et al. Effects of warming and straw

Soil Biology and Biochemistry, 2010,

application on soil respiration and enzyme activity in a winter
wheat cropland[ J]. Environmental Science, 2016, 37(2) ; 703-
709.

B, iR, BED, 5. RS A AL IE KR Y
A % 7K T L SRR A A W e B [ 0] AR 2SR
2E4R, 2012, 21(3) : 440-445.

Qian HY, Yang B J, Huang G Q, et al. Effects of returning rice
straw to fields with fertilizers and microorganism liquidsfen soil

enzyme activities and microorganisms in paddy fields [ J].

[41]

[42]

[43]

[44]

[45]

Ecology and Environmental Sciences, 2012, 21(3) ; 440-445.
B, W%, IRARAE, AR, RC X SO 3R 4y Wk e 138
FEEER )], JEIrREZ, 2010, (10) ; 32-35.

Wei M, Lou Y H, Luan SN,
enzyme activities
sorbifolia Bunge[ J].
35.

Farrell M, Kuhn T K, Macdonald L. M, Microbial
Science of the Total

et al. Effects of fertilization on soil

and nutrients absorption in xanthoceras

Northern Horticulture, 2010, (10) . 32-

et al.
utilisation of biochar-derived carbon [ J].
Environment, 2013, 465 . 288-297.
Wang J, Tu X S, Zhang H M, et al. Effects of ammonium-based
nitrogen addition on soil nitrification and nitrogen gas emissions
depend on fertilizer-induced changes in pH in a tea plantation soil
[J]. Science of the Total Environment, 2020, 747, doi: 10.
1016/]. scitotenv. 2020. 141340.

Wriide, skAE, #ZE RHEYRMTIERS
gl Bl 2013, 46(16) ; 3324-3333.
Chen W F,
research of biochar utilization in agriculture | J]
Agricultura Sinica, 2013, 46(16) ; 3324- 3333~ -
Klimezyk M5 Siczek A, Schlmmelpfenmg L. ﬁ[ﬁif;ilovmg the

efficiency of urea-based ' fertilization leadinig" to redu(,ﬁun in

RiSt[)].

Zhang W M, Meng J. Advances and prospects in

.Scientia

ammonia emlsgon[ﬂ Science of the Total Envudnm/}lt 2021
771, doif 101016/}, scilotenv. 2021. 145483/




HUANJING KEXUE Vol.43  No.5

Environmental Science (monthly) May 15, 2022

CONTENTS

Chemical Characteristics and Source Apportionment of PM, 5 in Urban Area of Befjing «+e+etereseeeereserenssnnnsnnini AN Xin-xin, CAO Yang, WANG Qin, et al. (2251)
Modeling of PM,, 5 Concentrations in the Beijing-Tianjin-Hebei Region Using a Space-time Linear Mixed Effects Model *+ FAN Li-hang, YANG Xiao-hui, SONG Chun-jie, et al. (2262)
Spatio-temporal Evolution Patterns of PM, 5 and Relationship with Urban Expansion in Beijing-Tianjin-Hebei Urban Agglomeration from 2000 to 2018 «+s+seresseressensssrsensnsniininciinnsnee
""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" ZHAO An-zhou, XIANG Kai-zheng, LIU Xian-feng, et al. (2274)
Characteristics and Source Analysis of PM, s in Qingdao in Winter Under the Action of Sea-Land-Atmosphere Convergence «+:++e+e++ TUO Xiong, YANG Ling-xiao, ZHANG Wan, et al. (2284 )
Impacts of Heterogeneous Uptake Pathway on Sulfate Formation: A Case Study in Shanghai Based on WRF-Chem +-«+:«seeseeseeees ZHANG Ru-han, ZHANG Hao-ran, FENG Wei-hang, et al. (2294 )
Source Apportionment and Seasonal Changes in PM, 5 Chemical Components from Different Functional Areas of a Provincial Capital City = -+ SUN You-min, FAN Jing, XU Biao, e al. (2304)
Chemical Compositions, Light Extinction Effect, and Oxidative Potential of PM, 5 Under Different Pollution Levels During Winter in Taiyuan «+vseeesrerroereseresesisnsennesnnscnenneee
............................................................................................................................................................... REN Jiao, ZHAO Rong-rong, WANG Ming, e al. (2317

Source Apportionment and Health Risk Assessment of Metal Elements in Ambient PM, 5 in the Winter of Zhengzhou
Characteristics, Ecological Risk Assessment, and Sources of the Polluted Metallic Elements in PM, 5 During Winter in Zibo City
Seasonal Distribution Characteristics, Source Analysis, and Health Risk Evaluation of PAHs in PM, s in Chcngdc

YAO Sen, WANG Qian-heng, XUE Yan, et al. (2329
BAI Wen-yu, XU Bo, GUO Li-yao, e al. (2336
HE Bo-wen, NIE Sai-sai, LI Yi-lin, et al.

(

Pollution Level and Regional Migration of PCDD/Fs in Ambient Air from Pearl River Delta, China FU Jian-ping, XIE Dan-ping, HUANG Jin-giong, et al. (2355
Concentrations and Sources of Black Carbon Aerosols in Rural Areas of Southern North China Plain ZHANG Ling, KONG Shao-fei, ZHENG Huang, et al. (2363
Research on Causes of Severely Polluted Weather in Tianjin Based on Process Analytical Technology ++:+veeeeeseeseesnesssemensininieniiinnne HAO Jian, CAI Zi-ying, HAN Su-gin, et al. (2373
Classification Control of Volatile Organic Compounds( VOCs) Emission Pollution Sources Based on Emission Amounts and Atmospheric Reactivity =~ ««+sessersesersesenensenemenenssnininennes

"""""""""""""""""""""""""""""""""""""""""""" CHEN Peng, ZHANG Yue, XING Min, et al. (2383)
Complex Networks Reveal the Characteristics of Ozone in China YING Na, CHEN Jian-hua, LI Dong, et al. (2395)
0zone Simulation of Lanzhou City Based on Multi-scenario Emission Forecast of Ozone Precursors in the Summer of 2030 -«+seeseseeseeeenee CHEN Tian-lei, WU Min, PAN Cheng-ke, et al. (2403)
Improvement of Environmental Model Prediction Based on Inversion and Aerosol Assimilation =~ ««+«ssessessessssemenssnmenenennnenees CAI Zi-ying, TANG Miao, XIAO Zhi-mei, et al. (2415)
Method of Identifying Air Pollution from Iron and Steel Industry Based on Ambient Air Quality Monitoring Data Analysis «+«+«++++- +++= SHI Yao-peng, HU Jing-nan, CHU Yang-xi, et al. (2427)
Assessment of “ Differentiated Response Requirement Based on Performance Grading” Plolicy During Heavy Air Pollution Alert ZENG Jing-hai, WANG Can (2436
Risk Zoning of Water Pollution in the Yellow River Basin ZHOU Xia-fei, CAO Guo-zhi, YU Fang, et al. (2448)
Emission Characteristics of Industrial Water Pollutants in Gansu Section of the Yellow River Basin LI Xue-ying, YANG Xi, QIAO Qi, et al. (2459)
Spatial-temporal Distribution and Pollution Assessment of Heavy Metals in Sediments of the Yellow River = ««seereereeeeesereneenenicncnneennes WANG Tao-yi, PAN Bao-zhu, HAN Xu, et al. (2467)
APCS-MLR Combined with PMF Model to Analyze the Source of Metals in Sediment of Xinglin Bay Suburban Watershed, Xiamen =~ «+++e»eee SHEN Chen-yu, YAN Yu, YU Rui-lian, et al. (2476)
Spatial Differentiation Characteristics and Response Relationship of DOM, Nutrients, and Heavy Metals in River Sediments +«++++++seeeereeees XIAO Yan-chun, YU Hui-bin, SONG Yong-hui (2489)
Distribution Characteristics, Evaluation, and Source Analysis of Heavy Metals in Soils of Fenhe Riparian Zone in Taiyuan City ++«+-«+eseoe HU Jie, ZHAO Xin-yu, WANG Ting-ting, et al. (2500)
Binding Affinity Between Heavy Metal Hg and Dissolved Organic Matter in Hongze Lake HU Bin, WANG Pei-fang, ZHANG Nan-nan, et al. (2510)
Ecosystem Evolutionary Trajectory of Lake Xiliang over the Past Century Driven by Eutrophication ZHENG Jia-nan, XU Min, ZHENG Wen-xiu, et al. (2518)
Sediment Release and Pollution Source Analysis of Typical Reservoirs in the Upper Reaches of the Yellow River Based on DGT Technology «++«+seserrerrerresneenensimnscnnensnnncinnnens

............................................................................................................................................................... MA Yu-shen, ZHU Xiang, PANG Qing-ging, et al. (2527
Differential Characteristics and Source Identification of Water Quality of the Rivers in Northern Henan Before and After Rainstorm ~ +++++++++: ZHANG Yan, ZOU Lei, LIANG Zhi-jie, et al. (2537
Adsorption and Interception Effects of Eichhornia crassipes on Microplastics in Water of the Poyang Lake Basin ««+«eeeserrerserserescnenenes LI Wen-gang, WU Xi-en, JIAN Min-fei, et al. (2548

Spatiotemporal Distribution and Ecological Risk Assessment of Plastic Additives in Taihu Lake LIU Shu-jiao, DING Jian-nan, SHI Jun-zhe, et al. (2557

)
)
)
)
Distribution Characteristics, Sources, and Storage of Microplastics in Surface Sediments of Luoma Lake YAO Ming-xuan, BAI Xue, XU Zhen-jia, et al. (2566)
)
)
)
)

Pollution Characteristics of Phosphorus in Different Media in Taihu Lake and Tts Treatment Enlightenment —+-«+eseereereeesenenensienienens CAI Mei, LU Zhi-hua, WANG Yuan-yuan, et al. (2575
Analysis on Diversity and Structure of Microbial Community in River Sediment of Siping Section of Liaohe River LI Peng-yang, AN Qi-rui, WANG Xin-hao, et al. (2586
Non-point Source Pollution (NPSP) Induces Structural and Functional Variation in Bacterial Communities in Sediments of Jialing River «-«+++++ XUE Yu-gin, XU Fei, LIU Kun-he, et al. (2595
Effects of Microplastics on Bacterial Community Composition and Diversity in Sediments +«+esseeeeseseeresssinsinsii. LI Wen-lu, WANG Zhi-chao, YANG Wen-huan, et al. (2606
Vertical Distribution Characteristics and Community Construction of Aerobic Denitrification Bacteria from the Sediments of Baiyangdian Lake During the Winter Freezing Period ««++++++-seeeee
...................................................................................................................................................... ZHANG Tian-na, CHEN Zhao-ying, ZHANG Zi-wei, et al. (
GAO Yue, HUANG Ting-lin, LI Nan, et al. (
Distribution Characteristics of Microplastics in Bellamya aeruginosa in Typical Area of Poyang Lake JIANG Wei-qun, HU Qi-wu, JIAN Min-fei, et al. (2633
Electrocatalytic Oxidation of Bisphenol A by Porous Ti/Sn0,-Sh-Ni Electrode Loaded with Multi-wall Carbon Nanotubes «++++-+++s+-++- FU Yuan-hang, LIU An-di, HUANG Wei-bin, et al. (
Efficiency and Mechanism of Degradation of Methylene Blue with H,0, Catalyzed by Magnetic Mno 6Ln0 4Fe0,@810, e XU Dong-ying, YU Jing, HAO Qi, et al. (2650
Effect of Two Types of Nanoparticles on the Adsorption of Ciprofloxacin on Zeolite JIANG Lan-cui, MENG Zhao-fu, LIU Xian, et al. (2662
Adsorption Mechanisms and Effect Factors of As( V') by AMD Sludge Composite Material - -+ ZHANG Ya-hui, ZHANG Rui-xue, WU Pan, et al. (2673
Shifts in Microbial Community and Variation in Functional Genes for Nitrification and Denitrification in Activated Sludge Affected by Triclosan and Iis Transformed Intermediates ««+++++++++
......................................................................................................................................................... LU Ying-yuan, DONG Xiao-qi, PENG Xing-xing, et al. (2685)
Construction of Sustainability Evaluation Index System for Contaminated Site Risk Management and Analysis on Key Influential Factors ««++«++e+e- LI Xiao-nuo, YI Shi-yi, CHEN Wei-ping (2699 )
Construction and Empirical Analysis of a Comprehensive Evaluation Method of Coastal Wetland Soil Quality Based on Ecological Functions —++++eeeesessesserseresemenenieinienensininennnn
ZHANG Xue, KONG Fan-long, JIANG Zhi-xiang (2709 )
Source Analysis and Pollution Assessment of Heavy Metals in Farmland Soil Around Tongshan Mining Area CHEN Hang, WANG Ying, WANG Shu (2719)
Effects of Typical Iron and Manganese Minerals on Arsenic Speciation and Enzyme Activities in Paddy Soil = ++vereeeeeeeresnesseeseinenenn ZHOU Yi-min, HUANG Ya-yuan, LIU Kai, et al. (2732)
Phytoremediation Efficiency of Two Cultivars of Brassica napus L. Under Water-soluble Chitosan Treatment in Typical Ph-contaminated Farmland Soils +«+«+seseeseereessemserenenenimncnenenns
MENG Xiao-fei, ZHENG Guo-di, CHEN Tong-bin, et al. (2741)
Risk Prediction of Cadmium and Lead in Wheat Grains Based on Bayes Theorem - WANG Tian-qi, LI Yan-ling, YANG Yang, et al. (2751)
Interannual Variation Characteristics of Nitrogen Loss Under Rapeseed/Maize Rotation in Purple Soil Sloping Field = ++xtoveesvseesesesimsieneneisienen XU Man, GAO Ming, YU Luo, et al. (2758)
Physicochemical Properties of Biochars Prepared from Different Feedstocks and Evaluation of Its Potential as A Slow-release Carriers for Biochar-based Fertilizers —«+esseseereereeesenereeneenes
............................................................................................................................................................ XING Li-bin, CHENG Jie, GENG Zeng-chao, et al. (2770)
Effects of Combined Application of Wood Vinegar-Acidified Biochar and Nitrogen on Active Nitrogen and Ammonia Volatilization in Saline Soil »++«+x++sssserseressesenenseiinensnnsiininsnnnes
...................................................................................................................................................... SHEN Shu-wei, ZHANG Dan-dan, WANG Min-ge, et al. (2779)
Effects of Biodegradable Plastic Film Mulching on Greenhouse Gas Emissions Under Wheat-Maize Rotation System in the Guanzhong Plain — ++ereeseeesesenersinieneniiinin
.................................................................................................................................................................. GUO Yi-ting, LUO Xiao-gi, WANG Rui, et al. (2788)
Forest Soil Microbial Community Structure Characteristics and Its Influencing Factors at Different Elevations on the Southern Slope of Daiyun Mountain «++«+«sesseseerseeeesenenneinenennn
............................................................................................................................................................... HE Zhong-sheng, WANG Zi-wei, ZHU Jing, et al. (2802)
Effects of Simulated Warming and Increased Precipitation on Soil Extracellular Enzyme Activity and Enzymatic Stoichiometry of Abandoned Grassland «++«e-eeessesersereesemienensnnincnnnn
WANG Xing, ZHONG Ze-kun, JIAN Jun-nan, et al. (2812)
............................................. LI Yu, ZHOU De-cheng, YAN Zhang-mei, el al. (2822)

Effect of Induced Mixing on Bacterial Community Structure and Metabolic Activity in Reservoir




