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Response of Microbial Blomass Carbon and Nltrogen and Rice Quallty 1n a

Yellow Sml Paddy Field to Blochaf Eomblned with, Nltrogen F ertlllzer

SHI Deng hn WANG Xiao-li' ", LIU An Kail? HOU Zai-fen’ LIANG Guo-fai’ . - &
(1. College of Agrlculture Guizhou Unlverslty, .Gulyang 550025 China; 2. Departm‘f‘nt of Agrlctﬂtme and Rural Affairs ef Gu1zh0u
Prowance , sGuiyang 550001 China; 3. Agnculjture and Raural Bureau; of Sinan County, Gulzhou Province, Tongren 565100, Chlna)
Abstract [Thel effects of bigchar combined with nltrogen fertlhz@r on soil microbial carbon, nitrogen (SMBC, SMBN) , and rice yield

and qudhty were mvestlgdted to provide a scientific basis for <oil __feﬁllhzdtlon and nitrogen fertilizer reduction. Using a field experiment,
we sét dp anitrogen reduction gradient (T0-T4) : 0, 10%; 20%, 30%, and 40% reductions. The same amount of biochar nitrogen was
used as the substitute ‘and o nitrogen fertilizer was used as the control (CK). The yield was measured and sampled at the mature stage
of rice, and the samples were analyzed in the laboratory. The results showed that the range of SMBC and SMBN was 208. 42-303. 16
mg-kg ™' and 32.28-54. 73 mg-kg ", respectively. SMBC, SMBN, soil microbial entropy (qMB) , soil microbial biomass nitrogen to
total nitrogen ratio (SMBN/TN) , and rice yield increased first and then decreased as the proportion of biochar and nitrogen fertilizer
increased. SMBC, SMBN, and rice yield were all the highest in T2, which increased successively by 28. 0%, 30. 0%, and 13.4%
compared with that of the TO treatment (P <0.05) , while those of the T4 treatment decreased slightly (P >0.05). The processing of
SMBC, qMB, SMBN, and SMBN/TN showed a significantly positive relationship between the two (P <0.01). Compared with that of
the TO treatment, the T2 treatment significantly increased the Milled rice, gel consistency, and amylose content. In this study, the
combination of biochar (5.0 t-hm ™) and nitrogen reduction (20% ) effectively improved soil microbial carbon and nitrogen content
and increased the yield and quality of rice, which could be a good choice for reducing nitrogen fertilization and increasing the efficiency
of rice in a yellow soil paddy field in Guizhou.
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Table 1 Apph(’atlon of biochar and fertilizer relative to the treatment-

s .&’hﬁ_z il LN FH kg T2
£/t hn N P,0; K40
CK | 0.0 0.0 148.0 230.0
TO 0.0 150.°0 148.0 230.0
T1 2.5 135.0 148.0 230.0
T2 5.0 120.0 148.0 230.0
T3 7.5 105.0 148.0 230.0
T4 10.0 90.0 148.0 230.0
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Table 2 Contents of SOC, TN, SMBC ,~-SMBN, SQC/[N and SMBC/SMBN with the apphcat_mn of blochar with nitrogen ferufzer _!-

isi] SOC/gkg ™! TN/g ke ! | SOE/TN SMBC/ - kg~ " SMBN/meg kg ™! %MBC/SMBN
Gk 17,94 +0.29d 1.27 £0.11¢ 14'7§e+3"08e 208.42/£18.95dst  32.28 £6.43d 6.56 +0. SZ‘al

A0 L ABAT£0:63d 1.31 £0.01¢ / 13784 +0.52¢ 236.84 +9.48hc | 42.10+4.21bc 5,66 £0.52a =
Tl 21. 47 £0. 83¢ 1.3940.06ah 15/ 2542, 18be 284.21£9.47a | 46.31 £4.21ab 6.19 £0.77a
T2 /22,752 1. 05he 14450054 | 15, 10 £1,94bc 3031690480 SANT3 44,220 5.57%0.61a

13 23.55 + 1. 04ab 1.38 £0. 05;m A8,49 £1110ab  246.32 +9.48h  44.91 =4 86 5.51+0. 46k
14 24.76 +0. 63a 1.34:0.014b /19,21 +0. 464 217.894#9.48cd  33.68 +4.21cd 6.52 £0. 69a
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Fig. 1 SMBC and SMBN in SOC and TN with the application

of biochar with nitrogen fertilizer
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Table 3  Correlation between SMBC, SMBN,

gMB, SMBC/SMBN, SOC, and TN

SMBC SMBN SMBC/SMBN S0C qMB TN SMBN/TN
SMBC 1. 00
SMBN 0.87 1. 00
SMBC/SMBN -0.38 -0.77"" 1. 00
SOC 0.29 0.14 0.10 1.00
qMB 0. 66 ™ 0.68 -0.41 -0.43 1. 00
TN 0.56" 0.52" -0.17 0.50 " 0.32 1.00
SMBN/TN 0.81™ 0.97 ™ -0.81™ 0.01 0.66 ™ 0.29 1. 00

1)+ #m P<0.05, «Fmnm P<0.01
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Table 4 Rice yield and rice quality with the application of biochar with nitrogen fertilizer
e HPRL B il S Rk L EASEIES LIRS JB A TLHEVERD HE B
/t+hm 2 /% /% /% /% /mm /mm /% /%

CK 5.00c 80. 10a 72. 60b 1. 83a 13.33ab 6.70b 76. 67abc 14. 93ab 5.59b
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1) IRV F B 5 AN [R) 7 RE3 7 b B i) 22 5 {2 35 (P < 0. 05)

3 itig

A R AR SRR Y A HL R
ff A AR AR A R 0 R R T Ol
A BT R G A A A T VR U W A AR R B
PR B A 1 B, DT 5 i) = S E i AR
rh, U U TE e A ) e b BRI 3G i T SMBC Al
SMBN & i, H Fifi 25 9 ¢ 5 N0 98 o5 9 it L £97) 17 34

I Byl = A N o 1 D WA LS T |
i£303.16 mg-kg ' 1 54.73 mg-kg ', X HkE T
ST T 2 AR L. L R T S A g
e it &AL i FE s pl T E R B R R 2 LR 2B
BEWEIFE T 543 WU [ s A 6 = SRRk W B A7 A
HALBRZ H, — e B R T G s s e
Y Sh AT A SR B O BT LA B AR R 5 AR
VR LIS N T - 5 SMBC 1 SMBN; {HEE 5 E Y



14 SR ARAT s B - S Gl A ot SR B KR it X A 0 % T vt NS P 447

75 R MBS a2 Tt L 3] ¥ 34 finiT SMBC T SMBN #4
F b, 30T B R T a2 AR ) i 5 R U it
Jo BESA PR Gt 2B R IREE /N T
el A AN -, A 3% Bh 2 . AR
FEHFAEY R (5 t-hm ) 5 FIE I R (20%, RIjitE
120 kg-hm =) Bt R e s, o= i b OGS &
PR, AE ] B I PH b X 10 t-hm 7 A8 2 W) 2% T it 300
kg« hm RO A, X AT RE A R HEAE Sy |+ R
EWNEilEE

- SR A Wy s R T AR R R EE R R
BB AR PR | G DR B S il - IR )
FIFHBR B 2R . qgMB, SMBN/TN F1 SMBC/SMBN
Al FAEA Y 5 R e 5 3 PR A R
BRI AR FE P BT 55 75 43 P 0.+ 484
Y (qMB) S48 +3Erh SMBC BT 5 SOC [9H 43
B, HAEEIN 1% ~ 4% ' qMB A8 19 = A% AT =R AE +
AT LB P SRR MR AR . SMBN/TN S
A 398 A Wk L 22 A R B SMBN 3o £
BRI TR, TR IR R A AR

AL I B A, R 29% ~ 69 s

~ 149% Fi1 2/5% * 3 8% I, HL WAt 1 S50
OB G L A0 S8 2 S S e B
S5 ROl LR 25 0 0 R

"7 AR B A qMB A SMBN/TN ﬁ.ﬁ.ﬁﬂ}%‘@lﬁ%

POATECR | 5 7 SR PR B T2 AL e

T, PN R i SMBC/SMBN ik ety
1051, 8¢ 11 6: 1120 A5 b WURE AR 2 4 52 5
I8 R it A BR B SMBC/SMBN 43 I 7E 5. 7: 171
5.9:17e 47 KT CK Ab3L(6. 6: 1) , B Aok 5
SRV Tt 1 35 S D v, - S o ek M BV AT i
DAAN B R RN B, L 5 H /. HA$ it e A
) SMBC/SMBN B A &b T [/l — 7K~ 156 A Bl Ak
iy A3 6 - 3E SMBC/SMBN S 45 /N
AWFIELE L, TL, T2 1 T3 A FAE A 7 &
B2 TO AL FH A AS [ A5 B2 Ml 36 i, T2 Ab B G B
T 13.4%, 1 T4 A0 3B G800, 3% U I AR Y Fi i
SAETR W A Wy B 70% ~ 90% Ak 2% AN B AT
—EM AT, 80% RUIE it L 9 B £, B Wk S
SRS i Tt S 0348 7= e = 11 SR — )y T
RAEVKASTHESNAR RELTANER
HAEBE S i sk T A ORI H R A AR & &
T, W AT AR A Ak 2 E IR [, AR W e B
TEARA B EREITCRI, B T e
LR 3% 4y, R TR W) i 75 3% 43 19 °F- 17 1t
785 58— T A BE SR AT G Hh 1 R Y ( pH
h'5..86) it FH i AR A e I 4 v T 4% pH AL, 2K

BL R A B, TR 1 -+ SR A Ak 44y TR
UL BRAIE A S T 7 R ™. A TR 3 2 )
PR T DA AR ) B 0 R4 S S R
BRGELA. ASBRSE R, 5 TO Ab AR H , A 45 5 U
S WU PSP S I S ] M oN I 2 BUNTY 9
IGCHAJEE | BB VA R 1 I P R A AN T
HE YR 3 S WA 4 Y iy B 2 AL
T1 A1 T2 Ab 3R AR A REL TO Ak 2 52 219 1. 00 A
1. 03 ANFE 43 a5, T2 1 T4 A0 B3 e B8 2 45 TO Ak 3
WEEWINT 4. 9% F1 4. 0%, T2 RbF A ELAETE R 7 i
52 TO Ab3E W FHE R 0.37 AN E AL X TR T
AR S AR R E AN Ca, Mn Al Zn 252 F i
LR AN GL A AR BR I P9 45 0, 41 ) Tk
TR T AT GE 4% H K] 72 S b 45 L
FOHERR AR (5 - hm ) 5 RUIE SRR €20 %, 1D
BT 120 kegeloim ™ ) FEUME 9394 7= 5 R R (T
LU R R R R D D A
(8 t+hm ) 5 HUIE (150 kg hm ) FL AL L, 2
TR S E I SR B R T A R
1R 10% ffes BB R L, 15 7T A 2 phy Tk
5 ST PRI AR R R TR 45 b, A
AET A B (S5, 0Lt-hm 2) it 28 (80% )il
SR TR HITICE Py BB RS T B X
R RIS A A 7 (EL LR SHL ) 3 75 32
— RIS '

4 it

SMBC .qMB ., SMBN Az SMBN/TN X} 4= ¥ 5¢ 5
FAE e B 2 A A [ 2 B2 o 7, - Bl A= 1 ¢ 5 R
HE B C T L 9] A 1 i 28 S SE e s Bk 4, B
PP 22 ] 38 522 ARG W 35 A EAHOC G R AN A5 T
EHEY) B (5 t-hm ) Lt AU (80% ) X £ HEfik
Ay R R A AR R B S THRCR B, T A
DR S PH B S RS T 7K R SRR Dt S 20 P 5 e e
SE Lk
[ 1] Zimmerman A R. Abiotic and microbial oxidation of laboratory-

produced black carbon (Biochar)[J]. Environmental Science &
Technology, 2010, 44(4) . 1295-1301.

[2] Yao Q, Liu J J, Yu Z H, et al. Three years of biochar
amendment alters soil physiochemical properties and fungal
community composition in a black soil of northeast China[J].
Soil Biology and Biochemistry, 2017, 110 56-67.

(3] FOss. KM A 9 505 o ) o Bk 22 K AV ) 7= ik f) 52 )

[D]. dbxt: hERRY:, 2017.
Dong X L. Long-term effects of biochar application on Fluvo-
aquic soil carbon pool and crop yields [ D]. Beijing: China
Agricultural University, 2017.

[ 4] Alvaro-Fuentes J, Morell F J,

biochemical properties in a semiarid mediterranean agroecosystem

Madejon E, et al. Soil



448 7 S 2 &
as affected by long-term tillage and N fertilization[ J]. Soil and cucumber continuous cropping[ J]. Chinese Journal of Ecology,
Tillage Research, 2013, 129. 69-74. 2019, 38(5) . 1384-1391.
[5] Van Veen J A, Ladd J N, Frissel M J. Modelling C and N [16] WA, BKEGE, AR, & iAEY o LM A
turnover through the microbial biomass in soil [ J]. Plant and B ER Rm [T]. EERES D | RS , 2016, 49(6) ; 1142-
Soil, 1984, 76(1-3) . 257-274. 1151.
[ 6] Gomez]J D, Denef K, Stewart C E, et al. Biochar addition rate Shang J, Geng Z C, Wang Y L, et al. Effect of biochar
influences soil microbial abundance and activity in temperate soils amendment on soil microbial biomass carbon and nitrogen and
[J]. European Journal of Soil Science, 2014, 65(1) ; 28-39. enzyme activity in tier soils [ J]. Scientia Agricultura Sinica,
(7] AFEk, @, &N, &5 YR VUL T 2016, 49(6) ; 1142-1151.
LR VEG S R R (T]. HYE RS IR R, [17] Fang Y Y, Singh B P, Luo Y, et al. Biochar carbon dynamics in
2019, 25(4) : 555-567. physically separated fractions and microbial use efficiency in
Shi Y L, Gao P L, Liu X R, et al. Increased microbial biomass contrasting soils under temperate pastures[ J]. Soil Biology and
in coastal saline fields of North China Plain by application of Biochemistry, 2018, 116 : 399-409.
biochar and organic manure[ J]. Journal of Plant Nutrition and (18] XK=, AR, Wk, 5. W s BZERG KR L E
Fertilizers, 2019, 25(4) : 555-567. oAy A T A HLBR RS R )], IR
[ 8] CaoH, Feng F, Xun M, et al. Effect of carbonized apple wood 2019, 40(8) : 3799-3807.
on nitrogen — transforming microorganisms and nitrogen oxides in LiuJ Y, Qu HS, Tang H, et al. Effects of biochar amendment
soil of apple tree rootzone [ J]. European Journal of Soil Science, on soil microbial biomass carbon, nitrogen and dissolved organic
2018, 69(3) : 545-554. carbon, nitrogen in paddy soils [ J]. Environmenlal Science,
(9] sk, XE®, 8024, 5. WORIEE Yk S 9 it FH X 5t N 3% 2019, 40(8) : 3799-3807.
AR RNE MR SRR )], IR [19] fEss, Shbgle, XUKNI, 55 #5495 ﬁXJj;Jﬁ_ & S Eu S
22020, 41(10) ; 4690-4700. TR fﬁ:ﬂcﬁidﬁ] = 2 IYSUN ﬂi‘iﬁﬂ’wﬂn (77 &
Zhang M, Liu Y L, Wei Q Q, et al. Effects of “S‘ih‘__m‘lnterm B, 2019 39( 12)5 4366 4375. &F —
application of moutai-flavor vinasse biochar on nitrogen Ji Q, Ma'Y Y Liu Y, G, let al. Effects of blor'har apfphcangn on
availability and bacterial community slructﬁre diversi-t'.y“ in yellow the dlstrlbullon Qf soil aggregates and active organic, car];}gn,
soil of Guizhou Pl’(“)Vi{l(’,P,[ J]. EnVIronmPntal §01Pnce 2020 41 ; klnelm parametér% of s il inyertase, and wheat ‘srowth _}_J Acta
..-élO) 4690- 4’700 i i 2l hcologlca‘ Slnlca 2019 39( 12) 4366-4375. “ .
[10.,} Kamau S, Kararwa N K, Ayuke F O, et al. ..-Shoﬁ.-—le mﬂﬁ’;nce [20] Rogovska N Ldlrd Dy Léandro L, et al. Biochar te_ffec.t-"é.r.l:._:ﬂ,
= of hmohar gri'd .feruhzer biochar blends“on sdl'I nutnf-nls fauna severity/of soybean/root disease caused by Fi usarium virgulifofme
| and maize growth[] Biology and Fertility Of Soﬂs 2019 55 [ J].#Plant and Soil 2017 413(1-2): 111-126. ’
(7). 661-673. f 1) e, AL B, % R ST K R A

UH

, o1’
/5540 815j§24 ' -“"‘/r

[12]

[15]

Ry 1 B
e e A

‘_‘,

%H/J\Eliikﬂﬁ%ﬂﬂ[ﬂ

Bsu).L Liu H ]‘ Deng H,
utilization of soil phosphorus and growth of bok choi in greenhouse
in Dianchi lake basin[ J]. Acta Pedologica Sinica, 2018, 55
(4): 815-824.
YouJ J, Sun L,
on soil characteristics and crop yield in loamy sand soil [J].

2019, 28(4) . 2973-

et al. Effect of straw biochar on

Liu X, et al. Effects of sewage sludge biochar

Polish Journal of Environmental Studies,
2980.

VIR, BRACER, WS, 4. AEW R 5 AL BC i X 5
CIHEMA R AR A LI [ T]. K AR R R,
2016, 30(1) : 231-235.

Tao P C, Chen X M, Jin Z W, Effects of biochar

combined with nitrogen fertilizers on microbial biomass C, N and

et al.

carbon-to-nitrogen ratio of upland red soil[ J]. Journal of Soil and
Water Conservation, 2016, 30(1) ; 231-235.

WEZ, 2, PR, 5. SR X5 2 e A Y i
e R BT A IR BB ()], K PR EEEIR , 2017,
31(5) : 260-265.

Rui S Y, Yuan Y H, Zhou J H, Effects of soil

amendments on microbial biomass carbon, nitrogen and dissolved

et al.
organic carbon and nitrogen in upland red soil[ J]. Journal of Soil
and Water Conservation, 2017, 31(5) ; 260-265.

KT, BRER, M, AF AR BN BREME L
A R E SRR (], AR IRER, 2019, 38
(5): 1384-1391.

Zhang 7 L., Chen X M, Qu C C, Effects of biochar

addition on soil microbial biomass C, N and enzyme activities in

et al.

Bk, 2. £*Fﬂ¢%ﬁﬁ@ﬁﬁﬁk%;

[22]

(23]

[24]

[27]

Wi gBZ e 1], BAR-4R, 2018, 32(10) : 2062-2068.

Sui F, Liao P, Huang S, et al. Effects of biochar amendment on
yield and nitrogen uptake in a double rice-cropping system|[ J].
Journal of Nuclear Agricultural Sciences, 2018, 32(10) ; 2062-
2068.

TR R, R,
+ Ph A K R 7™ i A TR R [ 0]
2019, 28(9) . 1886-1892.
Zhang J M, Li J H, Hong S C,

derived biochars amendments on geochemical fractions of Ph in

R O A AR /b QU R T AR ¥/
A IR R

et al. Effect of coconut fiber-

paddy soils and yield and quality of rice [ J]. Ecology and
Environmental Sciences, 2019, 28(9) ; 1886-1892.
Lian F, Liu X W, Gao M L, Effects of Fe-Mn-Ce oxide-

modified biochar on As accumulation, morphology, and quality of

et al.

rice (Oryza sativa 1. ) [J]. Environmental Science and Pollution
Research, 2020, 27(15) ; 18196-18207.
MtE. (RER) (HRBURES ) BT E AR
2000, (2): 14

Lin H. Introduction of the new national standard of {Paddy) and
{High quality paddy)[J]. China Rice, 2000, (2): 14

i+ H. FERAHTIM]. (BB=0R). bt hEgR
Wikt 2000.

Lovell R D, Jarvis S C, Bardgett R D. Soil microbial biomass

and activity in long-term grassland: Effects of management

L] hEREK,

changes[ J]. Soil Biology and Biochemistry, 1995, 27(7) : 969-
975.

R AR S EACBCE X AL ) R LA R Y
WD), B . PRI, 2018.

Yuan J J. Effects of biochar and nitrogen fertilizer amendments on

soil fertility, yield and quanlity in jujube orchard[ D]. Yangling:



149 BRSBTS e ik R SO R ST A ) o TR it R £ e kg 449
Northwest A&F University, 2018. (4):1039-1046.
(28] VEA, sk&zr, BFE 22, AHWRIXT L6 ey J % Yuan J J, Tong Y A, Lu S H, et al. Combined application of

[29]

[30]

[31]

[32]

[33]

[34]

FRMERI AR )] %fﬁﬂ%, 2019, 40(8) : 3808-3815.
Wang Y, Zhang M H, Zhao X L. Effects of organic amendments
on microbial biomass carbon and nitrogen uptake by cormn
seedlings grown in two purple soils[ J]. Environmental Science,
2019, 40(8) . 3808-3815.

B, B4, w, S 6 A PURIE M4 4 % A 1 e
TEFIHEAMARI )], SREERLE, 2018, 39(9) ; 4327-4337.

Luo M, Tian D, Gao M, et al. Soil organic carbon of purple soil
as affected by different application of biochar[ J]. Environmental
Science, 2018, 39(9) : 4327-4337.
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 ]. Soil Biology and Biochemistry, 2010,
42(11); 2026-2029.

foy 5
ﬁi)%\ﬁﬂﬁ%un[ J. /kimﬂfﬁﬁ, 2015, 22(5) : 118-121.
He R Q, Wang B Q, Zhang Y. Effects of tillage and fertilization

on soil microbial biomass carbon and nitrogen in sugarcane field

[J]. Research of Soil and Water Conservation, 2015, 22(5)
118-121.
ik, LR, I, A ﬂlfﬁél:%hﬁj:q:biim%m@dﬁ

HREC SR A W A e T R R D J] .
i, 2014, 22(7) ;. 766-773.
Zhang Y, NiJ P “Zhou C, et al. Effects -of cgnflguratmn. modé nf

i
PRASRL

~erop-mulberry, %ystem in purple arid hllls1de field on SM:E/@
f al of

=

SMBN in the Thlree ‘Gorges Reservolr[]] .dCIﬂnes
Edo- Ag‘ﬂouhﬁ?e, 2014, 22(7) : 766-773.

| TR RSO R - SR &ﬁ«fﬂéfziﬂl

"

m4m%mmﬂb WP, PO 2018,
Meng F H. /Infligenice mechanism of soil phy@l(‘ochemlcal property
and" yield aﬂd nitrogeir-efficiency of spring’ corn b% combine d

%Pp}{gallon of lethr with nitrogen femhzer{"D] Hohhot; rine

Mgngolia Agricultural University, 2018.
B, A%, AR, . ) B I B A X
TIERCE Y R (T]. Y E SR S IR A, 2018, 24

[35]

[36]

[38]

[40]

biochar and inorganic nitrogen influnces the microbial properties
in soils of jujube orchard [ J]. Journal of Plant Nutrition and
Fertilizers, 2018, 24(4) : 1039-1046.

Ouyang L, Yu L Q, Zhang R D. Effects of amendment of
different biochars on soil carbon mineralisation and sequestration
[J]. Soil Research, 2014, 52(1) : 46-54.

B Lk, BRIEAE, 7'%‘*@143 4. i%ifzﬁmﬁﬁﬁﬁf’:ﬁ ;5'1

TR AIERE S AT AW [T, Rl %5 A
2015, 32(5) : 443-448.
Liao S Q, Chen Y H, Li Y M, et al. Effect of biochar-based

urea on yield and quality of celery and soil NO; -N content[ J].
Journal of Agricultural Resources and Environment, 2015, 32
(5): 443-448.

Jaiswal A K, Frenkel O, Tsechansky L,

and deactivation of pathogenic enzymes and toxic metabolites by

et al. Immobilization

biochar: A possible mechanism involved in soilborne disease
suppression[ J]. Soil Biology and Biochemistry, 2018 . 121: 59-
66.

MR =, AT, % AR mﬁﬁmg%x
BRI B ﬁ%ﬂdﬁf‘g&&nuﬁﬂ%} ] {’F%?‘ﬁx , 2017,
43(12): 1802 1816. \ ‘.-

f—
Chen M Y i X F, Chéng JQ, et al hffects p(:)tal straw
returmng and erogeh application regime onh grain Xléld ___amd
quality/in meckinical ransplanting japonica rice'with geod” taste
qualit}n;[.j'.]ﬂ:,. Actd Agronon:;:péa‘ Sinica, 2017, 43 (12)+ 1802-
1816. " S g« PR
Khan M".MAI* Kim K' W, Mingzhi W, et al. Nu;rientl—impregnalé?;].
chargbal ; '
The Envﬁ.ronmentalist, 2008, 28(3) : 231-235. .“'Tf;‘#
BUIHTARY AR5 S UG T SR B0 T RIS A I by
PEROSIRT D], WREE . AR AR, 2019,

Wu P R. Effects of combined application of biochar and nitrogen

n environmt'm{ally friendly slow-release fenilize;ru[-‘.]].

fertilizer on sugar beet growth and soil properties under Saline-
alkali stress [ D ]. Harbin:
2019.

Northeast Agricultural University,



HUANJING KEXUE Vol.42  No.1

Environmental Science (monthly) Jan. 15, 2021

CONTENTS

Concurrent Collection of Ammonia Gas and Aerosol Ammonium in Urban Beijing During National Celebration Days Utilizing an Acid-Coated Honeycomb Denuder in Combination with a Filter System
............................................................................................................................................................... GU Meng-na, PAN Yue-peng, SONG Lin-lin, et al. (1
Heavy Pollution Episode in Tianjin Based on UAV Meteorological Sounding and Numerical Model +:«+«+sxeeeseseessereemsienieneniniiniinensnnns YANG Xu, CAI Zi-ying, HAN Su-qin, et al. ( 9
Characteristics and Sources of PM,_5 Pollution in Typical Cities of the Central Plains Urban Agglomeration in Autumn and Winter -+ MIAO Qing-qing, JIANG Nan, ZHANG Rui-qin, et al. (
Characteristics and Sources of Water-soluble Ton Pollution in PM, 5 in Winter in Shenyang +++ WANG Guo-zhen, REN Wan-hui, YU Xing-na, et al. ( 30
Pollution Characteristics and Health Risk Assessment of Heavy Metals in PM, 5 Collected in Baoding LEI Wen-kai, LI Xing-ru, ZHANG Lan, et al. (
Source Apportionment of Ambient Carbnnyl Compounds Based on a PMF and Source Tracer Ratio Method: A Case Based on Observations in Nanjing —«+«t-ssessessessessensesssnnninsisnsnnenns

o

""" ++=+ HU Kun, WANG Ming, WANG Hong-li, et al. ( 45 )
Characterization and Source Apporlionmem of Atmospheric VOCs in Tianjin in 2019 - * GAO Jing-yun, XIAO Zhi-mei, XU Hong, et al. ( 55 )
Characteristics and Source Apportionment of Ambient VOCs in Spring in Liuzhou -+ LIU Qi, LU Xing-lin, ZENG Peng, et al. ( 65 )
Characteristics of Ozone and Source Apportionment of the Precursor VOCs in Tianjin Suburbs in Summer LUO Rui-xue, LIU Bao-shuang, LIANG Dan-ni, et al. ( 75 )
Transport Influence and Potential Sources of Ozone Pollution for Nanjing During Spring and Summer in 2017 XIE Fang-jian, LU Xiao-bo, YANG Feng, et al. ( 88 )
0Ozone Pollution Trend in the Pearl River Delta Region During 2006-2019  «+x+sesesessersensessssnsennssstitiiisinititisn s ZHAO Wei, GAO Bo, LU Qing, et al. ( 97 )
Distribution Characteristics and Source Apportionment of Polycyclic Aromatic Hydrocarbons in Atmospheric Deposition in Areas Adjacent to a Large Petrochemical Enterprise =++++esveeveeeees
........................................................................................................................................................................... LI Da-yan, QI Xiao-bao, WU Jian, et al. ( 106 )
Quantitative Comparison of Methods to Assess the Airborne Particulate Matter Retention Capacity of Leaves »++esereereesessesienenennieninennnnes YUE Chen, LI Guang-de, XI Ben-ye, et al. ( 114 )
Emission Estimation and Fate Simulation of Dichlorvos in the Dongjiang River Watershed «+«+xevesererererssesenenniniininnincninenes ZHANG Bing, ZHANG Qian-gian, YING Guang-guo ( 127 )
Distribution and Ecological Risk Assessment of Antibiotics in the Songhua River Basin of the Harbin Section and Ashe River -+ YANG Shang-le, WANG Xu-ming, WANG Wei-hua, et al. ( 136 )
Characteristics and Ecological Risk Assessment of POPs Pollution in Sediments of Xiaoxingkai Lake in the Northeast China ++e-«eessesresrerseesenennenen LI Hui, LI Jie, SONG Peng, et al. ( 147
Distribution and Ecological Risk Assessment of PPCPs in Drinking Water Sources of Henan Provinge +«++«+sseeesessessesseessnennees »++ ZHOU Ying, WU Dong-hai, LU Guang-hua, et al. ( 159

Occurrence Characteristics and Health Risk Assessment of Endocrine Disrupting Chemicals in Groundwater in Wuxi-Changzhou

)
)
WANG Shu-ting, RAO Zhu, GUO Feng, et al. ( 166 )
++ LIU Zhao, ZHOU Hong, CAO Wen-jia, et al. ( 175 )
)

)

)

Seasonal Distribution Characteristics and Health Risk Assessment of Heavy Metals in Surface Water of Qingjiang River

Metal Pollutions and Human Health Risks in Groundwater from Wet, Normal, and Dry Periods in the Huixian Karst Wetland, China - LI Jun, ZHAO Yi, ZOU Sheng-zhang, et al. ( 184
Seasonal Variation of DOM Spectral Characteristics of Rivers with Different Urbanization Levels in the Three Gorges Reservoir Area  «ereeesseerereresenenenneennes CHEN Zhao-yu, LI Si-yue ( 195
Distribution of Micro-plastics in the Soil Covered by Different Vegetation in Yellow River Delta Wetland ~ -+«+«eeeseseessereenesenncneens YUE Jun-jie, ZHAO Shuang, CHENG Hao-dong, et al. ( 204
Metagenomic Analysis Provides Insights into Bacterial Communities, Antibiotic Resistomes, and Public Health Risks in the Dongping Lake Reservoir «+r+eresseerreresssennensinnncnennnnees

..................................................................................................................................................................... ZHANG HOHg-I’lﬂ, CUI Na, SHEN Hong-miao ( 211 )

** YAN Miao-miao, ZHANG Hai-han, HUANG Ting-lin, et al. (
Community Structure, Function, and Influencing Factors of Planktonic Fungi in the Danjiangkou Reservoir - ++ ZHENG Bao-hai, WANG Xiao-yu, LI Ying-jun, et al. ( 234
Changes in Algal Particles and Their Water Quality Effects in the Outflow River of Taihu Lake GUO Yu-long, XU Hai, CHEN Xu-qing, et al. (

Characteristics of Soil Nitrogen and Phosphorus Losses Under Different Land-use Schemes in the thpanqlu Watershed «eoeeeeerereesesensnnnnenes DENG Hua, GAO Ming, LONG Yi, et al. ( 251
Influence of Antecedent Dry Days on Nitrogen Removal in Bioretention Systems e CHEN Yao, LI Xin-rui, ZHENG Shuang, et al. ( 263

............................................................................................................................................................... CHEN You-yuan, LI Pei-qiang, LI Xian-chi, et al. ( 274 )
Effect of Filter Medium on the Enhancement of Complete Autotrophic Nitrogen Removal over Nitrite Process in a Tidal Flow Constructed Wetland ««+:++xeseereeeseserensennienensnninennn
LIU Bing, ZHENG Yu-ming, QIN Hui-an, et al. ( 283 )
LIAO Yu-mei, YU Jie, WEI Shi-giang, et al. ( 293 )
Combined Use of Zirconium-Modified Bentonite Capping and Calcium Nitrate Addition to Control the Release of Phosphorus from Sediments +«+«+«sseseereerseerenenenneninenensinincnnen
...................................................................................................................................................... ZHANG Hong-hua, LIN Jian-vei, ZHAN Yan-hui, et al. ( 305 )

XIE Ya-wei, YU Chi-sheng, LI Fei-fei, et al. ( 315 )

Adsorption Effect and Mechanism of Aqueous Arsenic on FeMnNi-LDHs

Occurrence of Antibiotic Resistance Genes and Bacterial Community Structure of Different Sludge Samples During Microwave Pretreatment-Anaerobic Digestion — ++:eseeseesessessesseesenenses
.................................................................................................................................................................. LI Hui-li, WU Cai-yun, TANG An-ping, et al. ( 323

Selenium Threshold for the Delimitation of Natural Selenium-Enriched Land +++++eesserererserrensnimimmmmi, WANG Hui-yan, ZENG Dao-ming, GUO Zhi-juan, et al. ( 333

Improved Regression Kriging Prediction of the Spatial Distribution of the Soil Cadmium by Integrating Natural and Human Factors +** GAO Zhong-yuan, XIAO Rong-bo, WANG Peng, et al. (

Simulation Cadmium ( Cd) Accumulation in Typical Paddy Soils in South China DAI Ya-ting, FU Kai-dao, YANG Yang, et al. ( 353
Bioaccesstbility and Health Risks of the Heavy Metals in Soil-Rice System of Southwest Fujian Province LIN Cheng-qi, CAI Yu-hao, HU Gong-ren, et al. ( 359
Effects of Nano Material on Cadmium Accumulation Capacity and Grain Yield of Indica Hybrid Rice Under Wetting- dmng Alternation Irrigation «++seseereereeresemenennsnneneiinne

- YANG Ru, CHEN Xin-rui, ZHANG Ying, et al. ( 368 )
JIAI\C Yi, LIU Ya,

Regulation Control of a Tribasic Amendment on the Chemical Fractions of Cd and As in Paddy Soil and Their Accumulation in Rice

GU Jlao {eng, et al.

Combined Effect of Weathered Coal Based Amendments and Soil Water Management on Methylmercury Accumulation in Paddy Soil and Rice Grains - :

"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" ZHENG Shun-an, WU Ze-ying, DU Zhao-ling, et al. ( 386 )
Effects of Fertilization Strategies on the Cadmium Resistance of Paddy Soil Microorganisms «+:++eeeseseeeveeess + ZHENG Kai-kai, MA Zhi-yuan, SUN Bo, et al. ( 394 )
3 ZHANG Han, GONG Lu, LIU Xu, et al. ( 403 )
Effects of Farmland Abandonment on Soil Enzymatic Activity and Enzymatic Stoichiometry in the Loess Hilly Region, China «+»+++ ZHONG Ze-kun, YANG Gai-he, REN Cheng-jie, et al. ( 411 )
Effect of Biochar on Soil Enzyme Activity & the Bacterial Community and Its Mechanism —«+esseseeereseesemennssnininninniniiennne FENG Hui-lin, XU Chen-sheng, HE Huan-hui, et al. ( 422 )
Effects of Vegetation Restoration on the Structure and Function of the Rhizosphere Soil Bacterial Community of Solanum rostratum «+++++ ZHANG Rui-hai, SONG Zhen, FU We-dong, et al. ( 433 )

Response of Microbial Biomass Carbon and Nitrogen and Rice Quality in a Yellow Soil Paddy Field to Biochar Combined with Nitrogen Fertilizer ««+:eseeseereeeseserensennienensiiniinennne
....................................................................................................................................................... SHI Deng-lin, WANG Xiao-li, LIU An-kai, et al. ( 443 )
Effects of Adding Straw and Biochar with Equal Carbon Content on Soil Respiration and Microbial Biomass Carbon and Nitrogen HE Tian-tian, WANG Jing, FU Yun-peng, et al. ( 450 )

How Different Ratios of Straw Incorporation to Nitrogen Fertilization Influence Endogenous and Exogenous Carhon Release from Agricultural Soils ««+seseessereeesemenenmeimeneninninenn
............................................................................................................................................................ SUN Zhao-an, ZHANG Xuan, HU Zheng-jiang, et al. ( 459 )
Effect of Biochar and Chemical Fertilizer Mixture on Ammonia Volatilization and Phosphorus Fixation —«+seseeeseerersessienenensininennes YANG Wen-na, DENG Zhen-xin, LI Jiao, et al. ( 467 )
Effects of Film Materials on Ammonia Volatilization Emissions from a Paddy System After Reducing Nitrogen Fertilizer Application -+ YU Ying-liang, WANG Meng-fan, YANG Bei, et al. ( 477 )
Effects of Microplastics on Embryo Hatching and Intestinal Accumulation in Larval Zebrafish Danio rerio ZHAO Jia, RAO Ben-qiang, GUO Xiu-mei, et al. ( 485 )
Urhan Micro-Scale Thermal Environment Simulation Supported by UAV Thermal Infrared Data YANG Shao-qi, FENG Li, TIAN Hui-hui, et al. ( 492 )

Estimation of the Urban Heat Island Intensity Change and Its Relationships with Driving Factors Across China Based on the Human Settlement Scale ~ «+x+eresrererrereensenenesimnncnennnnees
............................................................................................................................................................... SUN Yan-wei, WANG Run, GUO Qing-hai, et al. ( 501)



	1.pdf
	封面
	中文目录


