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Effects of Organlc Fertlhzer Replacmg Chemical / Ffl'tlllzeli-’ on Organlc Carbon

-

Mmerallzatlon and Active Or’ganlc Garbon in Dryland’ Yellow Soil

LIN Shl fan'g WANG Xiao-li , DUAN Jian-j -jun”* P Yi-jun", GUO an bo' , LONG Da-yong' , XU Bin', YANG Hong-wei'
(1. Col fege of Agrlcuhd're Culzhou Unnerslty Guiyang 550025, Chmd 2"College" of Tobacco Science, Guizhou University, Guiyang 550025, China)

Abstract: At'present, the“effect characteristics and mechanism of organic Tertilizer replacing chemical fertilizer on organic carbon mineralization and active organic carbon in
dryland yellow soil remain unclear. In order to explore the effect of organic fertilizer replacing chemical fertilizer on organic carbon mineralization and active organic carbon in
dryland yellow soil, we used soil with no fertilization (CK), only chemical fertilizer (NP), 50% organic fertilizer replacing chemical fertilizer (1/2(NPM)), and 100%
organic fertilizer replacing chemical fertilizer (M). We examined the indoor mineralization culture of organic carbon and explored the characteristics of soil organic carbon and
the change in active organic carbon under the condition of organic fertilizer replacing chemical fertilizer. The results showed that organic fertilizer replacing chemical fertilizer
increased soil pH, organic carbon (SOC), total nitrogen (TN), and C/N. During the culture period, the soil organic carbon mineralization rate of all treatments decreased
sharply in the initial stage (2-4 days), decreased slightly in the middle stage (4-20 days), and tended to be stable in the last stage (20-60 days). After fertilization, the
cumulative mineralization of soil organic carbon significantly increased by 7. 9%-27. 7% . Compared with that in the NP treatment, the cumulative mineralization of soil organic
carbon decreased by 5.2% in the 1/2(NPM) treatment and increased by 12.2% in the 1/2(NPM) treatment. Before mineralization culture, the substitution of organic
fertilizer for chemical fertilizer had no significant effect on soil recalcitrant organic carbon (ROC) but significantly increased the content of microbial biomass carbon (MBC).
The content of dissolved organic catbon (DOC) was significantly increased in the 1/2(NPM) treatment and decreased in the M treatment. After 60 days of culture, the
content of soil active organic carbon in all treatments decreased compared with the initial content, of which MBC decreased the most (30.6%-41.2% ). The accumulated
mineralization of organic carbon was significantly positively correlated with soil pH and SOC and significantly positively correlated with the initial value of MBC and the change
value before and after culture. To summarize, 100% organic fertilizer replacing chemical fertilizer significantly promoted soil organic carbon mineralization and reduced soil
organic carbon stability; 50% organic fertilizer replacing chemical fertilizer inhibited soil organic carbon mineralization, which was beneficial to soil sequestration and
fertilization; and 50% organic fertilizer replacing chemical fertilizer significantly increased soil active organic carbon content, and MBC was used as the main carbon source in
the process of soil organic carbon mineralization.

Key words: organic fertilizer replacing chemical fertilizer; dryland yellow soil; basic properties of soil; organic carbon mineralization; active organic carbon
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Fig. 1 Mineralization rate and cumulative mineralization of soil organic carbon in different treatments
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1/2(NPM) Fl M -4 3 ROC/SOC il qMB ¥4 i
FFER | 1/2(NPM) AL H DOC/SOC TG & %57 M
LR E R T DOC/SOC, FLFERAE H 18. 2% .

M 4 nJ L, 5 CK &b B AH He, 45 it I8 Ak 2R
ROC . DOC F11 MBC 14 7 5t 35 1 S35, HHG iR AR
KN 19.5% ~29.3% . 34.9% ~ 59.0% F1 16.3 ~
43.6% . 5 NP AbFEAHLL, 1/2(NPM) 4B ROC &2
T 3% 2 5, DOC il MBC & FHAK R W E W 1T
5. 1% F113. 5%, M AbFRAS +3% ROC % 870 i 3% 2%
5,DOC & HFEAK 10. 8%, MBC #4017 23.5% . 1%

7% 60 d J5 , %AL B ROC, DOC F1 MBC 5 & %400 i
SERAMNEAT 9.1% ~23.7%., 5. 7% ~ 26. 2% Fil
30. 6% ~41. 2% . 3% P B 50% A HLAEEACAL AT W 2
O MUK & B, 6 T MURR 7E A ML B
At A Bl A U T R .
*3 ARE4LET ROC/SOC, DOC/SOC #1 gMB &
Table 3 ROC/SOC, DOC/SOC, and qMB in different treatments

Qb3 ROC/SOC DOC/SOC qMB
CK 10.16 £0.43b  1.00+0.02¢  0.73 £0.07b
NP 11.87 £0.44a 1.48 £0.02a  0.83 +0. 06ab
1/2(NPM)  11.54+0.73a  1.46+0.0la  0.88 +0.09a
M 11.76 £0.89a 1.21 +0.03b  0.94 +0. 06a

F4 TRLAEBIEFEENBRNREEREERTEELE
Table 4  Initial contents of labile soil organic carbon and

changes before and after incubation in different treatments

o[ 58 AL HLIK (ROC) 1/g: kg ="

R T wai . waaw B0
CK 1.74£0.06b |  1.58£0.06b".0. 16 0-62b
NP 2.08£0.05a ' 1.85x0.1la o'és+0 13D
1/2(NPM) 245 0. 14a | | 1.75£0.06a 0. a1 "£0.08ab
M 22540452 | 11.720. 11a 0~53+0 22
| ol H:%Hiﬁ HLER(DOC) ]/ mgiks
P PIEE T ¥ g it %Qﬁ
CK T171.82 £4.50d ©155.44 £8.42¢  16.38 £5.46b"
NP /259.94x2.81p 1193.41 £10.52b 66.53 £9.804"
1/2(NPM)S 276.13+3.624  201.51 £7. 14ab “71.62 + 10.20a
M 231.81£3.39¢|  218.70 +5.60a  13.10 £6:63h
e [Mét%%ﬁﬁ%( MBC) ]/mg-kg ™"
IR i SR E R A ARA
CK 124.77£10.10d  86.65£2.12b  38.12£9.88b
NP 145.16 £8.2 6c  85.37+9.74b  59.79 +13.40ab
1/2(NPM)  164.74£16.13b 112.16+2.38a  52.57 +14.82ab
M 179.21 £10.51a  114.50 +11.14a  64.71 +0.63a

2.4 HHEGHURE LS AP RN A P
B R AL R

X+ HEA AR B (i 5 AP R
PEA ML S A TAE DG 2 i 45 R R (R 5) , -
e WLk R LB 5 pH F1 SOC & W3 1A &
(P <0.05),5 qMB 1 MBC %] 4 & & & H AL E
ZIa B R E IEAE (P <0.01), 5 TN, C/N,
ROC/SOC ., DOC/SOC il ROC ¥t & & Je HAR Ak
{B . DOC WA & f K AR A AR DC M A iR 31 2

®5 TEANBRERYHESTEERAERMFEFNHRSEMNEXE"

Table 5  Correlations of cumulative mineralization amount with soil physical and chemical properties and labile organic carbon

TiH pH soc TN C/N ROC/SOC DOC/SOC qMB
60-CO,-C 0.704* 0.651" 0.299 0. 428 0. 446 0.211 0.761™
ROC DOC MBC
TiH
ithE AEAGAE (b p A L Zhph A A
60-CO,-C 0. 358 0.289 0.322 -0.240 0. 767 0.731

1)60-CO,-C ERK;FE 60 d R bit;

* RN EENE(P <0.05),

AR FE A (P <0.01)
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L HAZACAEAN DOC P16 2 e S AR AR I R A,

3 g

I 7 G A AL 6 - S A I S
R 0 S k380 - S8 R AS M R 47 7E 2 5. A
0, gt L AR X 3% pH A1 SOC TG 5, 3
1 TN, AR 9 C/N 3k 5 1 AR A
SRR TS 4 A — B, LR T R A
FEHEA LR IR AR, A< B SOC BBy, K 91 1Y
AT S A R IR A AR B, AT S,
AL L, A HUIE B A AT X - 3 TN 6 0 3%
S (A 252 T 4 pH | SOC & il C/N, H
i HLIEL 5 PARIE L 91384 0 T 38, 355 i A5
GER—F T A HUILIE T R R S BB 1
C/N ELARBIM: , FCVE R BRI A 35 , 1+ 52 pH
SOC Frimfll /N Rz ™. 1
3.2 RIS +5e Ly e,
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BRABH 1 T AL 4. 7E AR GE0h (80C 5 Tt
B RO 1 LA, Bt T oA g
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WA B LE R FE ST NP A, 12
(NPM) 4b P 433845 MLARk A1k & 2 K NP 4k
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b2 BTN ) G e 7L o NN 1554 % 13 k. 7/ DO R S R VWi )
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PRERCEL , 25 T LA Lk RS b s EC L, X
W AT A BLAR ) B B RN S AR B 114 45 4, 7T
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e B SRR $E A LR RS E .
3.3 TRl AT b BT A S5 A A LA 1 5 )

AW FT gl R AR, it AT BE 3 4G 3 P s
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AT 45 5380, LB PR T R R M A 3 T AR AR %2
AR K T 5% B8 7 P AR 2 2 AR & 940
SR T L8 o R A LR & d T BLAE 43
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(1)100% A HLIEE AL B 25 2 2 + 58 A AL
e Ak, B AR A PR Y B E 14 5 50% A AL
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BLRIE BT R .

(3) SN R MLk R b= 5 pH M
SOC & IEAHE, 5 MBC WILA 1A M35 35 /i 5 1 A8 1k
[T NN PSS
[1] HeR, Shao CF, Shi R G, et al. Development trend and driving

factors of agricultural chemical fertilizer efficiency in China[ J].

Sustainability, 2020, 12(11), doi: 10.3390/sul2114607.

G, AN, BT, . BT G A R A 2 R
FRUHBCR , PRMAFBRE I 1], EAKRRRE,

(2]



2224 2 S - 43 %
2016, 30(1) : 85-92. 139-149.
Li P, Zhang ] Z, Wei Y, et al. Effect of formulated fertilization [13] Ribeiro H M, Fangueiro D, Alves F, e al. Carbon-
and postponed application of phosphorus fertilizer on phosphorus mineralization kinetics in an organically managed Cambic

[7]

[8]

[12]

4 l-’nJT%?ij:i% IEB’J%EHU W],

b10dc,t.w1ly

utilization efficiency, grain yield and economic Ben-efit of Single-
cropping Rice[ J]. Chinese Journal of Rice Science, 2016, 30
(1):85-92.

FLEET, BEEMR, 2508, 5. AAE i 45 1 T mesE A HLAE X
Sl 5 A LRI PR s [T] . RS AE AR, 2021,
40(4) : 1073-1080.

Kong D N, Kang G D, Li P, et al.

application of organic fertilizer on the active components of

Effects of combined

organic carbon in upland purple soil under reducing chemical
fertilizer application[ J]. Chinese Journal of Ecology, 2021, 40
(4): 1073-1080.

LiZ C, Rui Z P, Zhang D X,

biochemically functional hotspots in soil matrix; Evidence from a

et al. Macroaggregates as
rice paddy under long-term fertilization treatments in the Taihu
Lake Plain, eastern China[J]. Applied Soil Ecology, 2019,
138. 262-273.

Stockmann U, Padarian J, McBratney A, Global soil
Global Food Security, 2015, 6:

et al.
organic carbon assessment[ J].
9-16.

SREELT, WEEVH, BT, 4 Klﬂiiﬂﬂﬁﬁﬁfﬁiﬁ%ﬁ
Hlﬁﬁﬁf{%&ﬁ{ﬁgﬁﬁm (1], KR j"”ﬂ?& 12015, 29
(3):130-135. i~ i

Wu J H, Pan] J FGe X, et al. Van'atiohs of soil nrganif ra,ann .
~mineralization ind temperature sensitivity undey’ dlffe'kerlt land ps‘e
types[ J] . Jourpdl of soil and Water Conserva'tro‘x}/"' QOLS'; 29

% (3): 1304135 - &
%*M,,nga;mu 23 ifgﬁ&@%%wmﬁtf

(8)6 940-951 1
Pan G X, Lu HF, Lif EQ, et al. Soil carhon sequeﬁ_t_{atlon wrth
d new emerging frontier for

Advances in Earth Science, 2015, 30(8):

sustainable== S0
management[ ITE
940-951.

Chen S, Xu C M, Yan J X, et al. The influence of the type of
crop residue on soil organic carbon fractions; an 11-year field
study of rice-based cropping systems in Southeast China[ J].
Agriculture, Ecosystems & Environment, 2016, 223 261-269.
XuM G, Lou Y L, Sun X L, et al. Soil organic carbon active
fractions as early indicators for total carbon change under straw
incorporation[ J ]. Biology and Fertility of Soils, 2011, 47(7),
doi: 10.1007/s00374-011-0579-8.

AN, ESATSE, sk E. b R R IEA ML L K
BTSSR [T]. 4235524k, 2010, 30(5): 1217-
1226.

Li S J, Qiu L P, Zhang X C. Mineralization of soil organic
carbon and its relations with soil physical and chemical properties
on the Loess Plateau[ J]. Acta Ecologica Sinica, 2010, 30(5) ;
1217-1226.

TR, B, m, AR A R RO 6 S HLaR DT L
KA RIRRRA AR [ 1]. KR4, 2010, 24(6) .
117-122.

Luo Y J, Zhao G, Gao M, et al. Organic carbon distribution in
aggregates and soil organic carbon mineralization in different
vegetation covering[ J|. Journal of soil and Water Conservation,
2010, 24(6) : 117-122.

Veloso M G, Cecagno D, Bayer C. Legume cover crops under
no-tillage favor organomineral association in microaggregates and

soil C accumulation[ J]. Soil and Tillage Research, 2019, 190 .

ﬂﬁﬂéﬂf%ﬁf@ 2615 30

[14]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

Arenosol amended with organic fertilizers[ J]. Journal of Plant
Nutrition and Soil Science, 2010, 173(1) : 39-45.
Chatterjee D, Nayak A K, Mishra A,

organic

et al. Effect of long-term

fertilization in flooded rice soil on phosphorus
transformation and phosphate solubilizing microorganisms [ J ].
Journal of Soil Science and Plant Nutrition, 2021, 21(2) ; 1368-
1381.

XuP D, LiuY R, Zhu J,
term fertilizations on the mineralization of organic matter in Ultisol
[J]. Soil and Tillage Research, 2020, 201, doi: 10. 1016/j.
still. 2020. 104594.

WAL, K, R, A5 KA E RAL B 3P
AL AFAL SR [ )], FREERkE, 2014, 35(1) : 233-239.

Tan L. M, Peng P Q, Li K L,

mineralization and transformation of rice photosynthesized carbon

et al. Influence mechanisms of long-

et al. Dynamics of the

in paddy soils-a batch incubation experiment[ J].

Science, 2014, 35(1) : 233-239. —— o
BB LRI M. (35 =) jhﬁ;ﬁﬁ.@ﬁ.’wm

Environmental

JizAt:, 2000.
Uw il BE L iﬁ%{ﬁ#ﬁﬂﬁ))’éﬁ’ﬁ%&&}é& 5
L AR 1909, 18(3) : 32-38.° 4

i J
Shen H Cao Z H. “Hu Z Y. Characteristics and ecologlcaf ef_(_“gaus

of the El(‘thF oirganlr carbon in soil [ J]. Chinese Journal of
hcology;1999 18(3) 32- 38 )
Haynes R J. Labile ojgani'c matter as an 1nd1cator of orga‘fuc_ﬂ
matter _quallty in arablegand pastoral soils in New Zealzmd [FF
Soil Hiol(_)gf.and Bioch@nistry ) 2000, 32(2) : 2112219.

5 ek ML W v B M) S
G iR, 2006. ]

BSCHR, BREHL, Jefd, SRR AL RO T 4 A b X
AL S IE A ML ()], BREERLE, 2015,
36(3): 1053-1059.

Zhang W J, Liao H K, Long J, et al. Effects of Chinese prickly
ash orchard on soil organic carbon mineralization and labile
organic carbon in karst rocky desertification region of Guizhou
Province [ J ]. Environmental Science, 2015, 36 (3): 1053-
1059.

FREEMR. AR AL Tt 21 RN (0 + A LR
PRI D], FA: MatRL R, 2017,

Kang G D. Effects of organic materrials alternatives fertilizer on
the active components of organic matter in red soil the active
components of organic matter in red soil[ D]. Nanjing: Nanjing
Agricultural University, 2017.

RAE, M, iR, 5. KRGS BB L
HEXT7J</FHFEQ;7Fﬂj:H%IEPCf’#F%E/ W[ ]]. MLV R
%, 2020, 42(4) : 647-654.

Wu J F, Gao HW, Yan X, et al. Effect of milk vetch and straw
incorporation partially replacing chemical fertilizer on rice yield
and soil physical and chemical properties[ J]. Acta Agriculturae
Universitatis Jiangxiensis, 2020, 42(4) ; 647-654.

Ghosh A, Bhattacharyya R, Meena M C,
fertilization effects on soil organic carbon sequestration in an
Inceptisol[ J]. Soil and Tillage Research, 2018, 177 ; 134-144.
FRAR. YT AL X B S 39 KOR RN 20 43 DL AL I 52
Wi B HLRI [D]. S ST, 2018,

Guo Z. Effects of long-term fertilization on soil organic carbon

et al. Long-term

mineralization and its microbial mechanism in different fractions

in yellow paddy soil[ D]. Guiyang: Guizhou University, 2018.



4 39

MALTTAE A HUIEEACAAL X 5 b B AT L A K3 M7 B A2 )

2225

[26]

[27]

(28]

[30]

Guo LY, WuGL, LiY, et al. Effects of cattle manure compost
combined with chemical fertilizer on topsoil organic matter, bulk
density and earthworm activity in a wheat-maize rotation system in
eastern China[ J]. Soil and Tillage Research, 2016, 156 ; 140-
147.

sk, WUEM, 28, % WA HUCE I 5
FR AR A G E Y R [T, K R RE R
2019, 33(4) : 196-205.

Zhang Y C, Xie J M, LiJ, et al. Effects of partial substitution of
chemical fertilizer by bio-organic fertilizer on asparagus lettuce
and soil physical-chemical properties and microorganisms [ J ].
Journal of Soil and Water Conservation, 2019, 33(4) . 196-205.
FEBHE. APUIEE AL R B | s J e D 5%
W[D]. #¥E. PEILRARHER S, 2019.

Du C Y. Effect of organic fertilizer substituting fertilizer on fruit
yield, quality and soil fertility[ D]. Yangling: Northwest A&F
University, 2019.

FENE, mALL, TR, 8. R FREN IR A L
BRA LI 1], FREIRE, 2014, 35(11) : 4291-4297.
Wang L G, Gao Y H, Ding C H, Effects of variable
temperature on organic carbon mineralization in typical limestone
soils[ J]. Environmental Science, 2014, 35(11) ; 4291=4297.
AR, AR, BOERZE, 4 SRUME ok ik i B 2 ) e i
e FH S LA TG PR 28 2 A A i S [ ] f"fﬂﬁ—:j"w
2, 2020, 31(12) : 4117-4124. 4

Shi D L, Wang X L, Duan J J, ' Effects of | (‘he_mic.al' A\

et al.

et al.

Aertilizer reduc'tlon c¢ombined with b]ochar app]lca‘tloh ‘on l&oﬂ

L

(3L

Lm S,, Chen T, Zhao J S, etal

[32]

[33]

[34]

organic carbon zf(nve components and mmdmlrkal{ql( m_,-‘p/ ddy

fields of yellf;w %011 [J]. Chinese Journal oF App ied Egﬂlngy_,

12020, 31(12) 4117-4124.

DK, R, TR, 4 muﬁ%«m Tchﬂ;ﬁﬁ@nﬁymi

OTRLIR Y (LAFRE ()] B 5014 25(5)

134'5; | =
7

oarbon mineralization at different temperatures in paddy soils
under long-term fertilization [ J .
Ecology, 2014, 25(5) : 1340-1348.

El-Naggar A H, Usman A, Al-Omran A, Carbon
mineralization and nutrient availability in calcareous sandy soils
2015,

Chinese Journal of Applied
et al.

amended with woody waste biochar[ J]. Chemosphere,
138 67-73.

hfk, BSE, REIEF, AF. RIASIRDEAC X FE M H3A HLAR
WAL R BRIV IR [T]. FREERE A, 2018, 39 (12):
5680-5686.

Ma X, Wei L, Tang M L,
fertilization on organic carbon mineralization and priming effect of
paddy soil[ J]. Environmental Science, 2018, 39 (12) : 5680-
5686.

Luan H A, Gao W, Huang S W,

chemical fertilizer with organic amendments affects soil organic

et al. Effects of varying long-term

et al. Partial substitution of

carbon composition and stability in a greenhouse vegetable
production system[ J]. Soil and Tillage Research, 2019, 191.
185-196.

Lou Y L, Wang J K, Liang W J. Impacts of 22-year organic and

inorganic N managements on soil organic C fractions in a maize

1340-

Characteristics of soil. -organic

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

field, Northeast China[ J]. CATENA, 2011, 87(3) : 386-390.
I, I, MEHEHE, S5, ASIEDMENCHS bt xS A B
BRAGSZMAL)]. $RBERLE, 2013, 34(1) : 277-282.

Zhang R, Zhang G L, Ji Y Y, et al. Effects of different fertilizer
application on soil active organic carbon [ J ].
Science, 2013, 34(1) . 277-282.

Mandal M, Kamp P, Singh M. Effect of long term manuring on

Environmental

carbon sequestration potential and dynamics of soil organic carbon

labile pool under tropical rice-rice agro-ecosystem [ J ].

Communications in Soil Science and Plant Analysis, 2020, 51
( 4) . 468-480.
u_»[uj gﬁ IS §ﬂﬂ %’:F lm ﬁ%xﬁ(ﬁ&i%ﬁm

%&*ﬁj&ﬂﬂ%ﬁ@(ﬁf&“%ﬁ[ﬂ
(9) : 2888-2896.
Guo Z M, Zhang X Y, Li D D,

organic carbon and related exo-enzyme activities at different

N A A 2R, 2017, 28

et al. Characteristics of soil

altitudes in temperate forests [ J]. Chinese Journal of Applied
Ecology, 2017, 28(9) : 2888-2896.

By, WA, W, S S0 R A LRI AR AL M A P Ak
BEFIERIM L[ )], FREIRE, 2018, 39(9) 54327-4337

Luo M, Tian-D, Gad M| et al. Soil organic carbo'g_,e{ﬁurple soil
as affected by dlfferent application of biochar[J7" Env1ronmentdl
Science, 2018 39(9) 4327 4337. ;o=
TS, AP, Rt Y R T‘MET}:EUH‘ ﬁiﬁlgﬁ
ﬁmwﬂ%m&ﬁﬁa@%mu. BRI, 2091436
(1) 187 196/ L) r 2

Wang P; "Zheng_X B Llang H B, et al. Effects of dlffelent“
ferllllzdthn models on}iacti‘\/e organic carbon components -a’nd
enzyme, El(‘thltle‘i ‘of tgbacco-growing brown le [Jk Acfé
Agrictilturaé Boreali- Siiiba, 2021, 36(1) ; 187-19.

SR S, A, S IR R
AL }?:#'L“&IETE’;SIE’J% L] R ERFEER, 2019,
33(3): 160-165.

Zhang Y J, Huang S M, Li B, et al.

fertilization on the labile organic carbon and carbon pool

Effects of long-term

management index at different layers in Fluvo-aquic Soil [ J].
Journal of Soil and Water Conservation, 2019, 33 (3). 160-
165.

Hu Y J, Xia Y H, Sun Q, et al. Effects of long-term fertilization
on phoD -harboring bacterial community in Karst soils [ J].
Science of the Total Environment, 2018, 628-629 ; 53-63.
Wang W, Lai D Y F, Wang C,
incorporation on active soil organic carbon pools in a subtropical
paddy field[ J]. Soil and Tillage Research, 2015, 152 8-16.
Wei X R, Ma T E, Wang Y H,
increases the temperature sensitivity of OC mineralization in soil
Geoderma, 2016,

et al. Effects of rice straw

et al. Long-term fertilization

aggregates of a highland agroecosystem [ ] ].
272. 1-9.

BEE, XIFEH, PR, S KWL 0 KR
UKD ALRISEIR [ T]. EAFE, 2019, 52(15) ; 2636-
2645.

LiZ Z, Liu X M, Zhong J F,
fertilization on mineralization of soil organic carbon in red paddy
soil [ J]. 2019, 52 (15): 2636-
2645.

et al. Effects of long-term

Scientia Agricultura Sinica,



HUANJING KEXUE Vol.43  No.4

Environmental Science (monthly) Apr. 15, 2022

CONTENTS

Analysis on Spatial-temporal Characteristics and Driving Factors of PM, 5 in Henan Province from 2015 to 2019 «++reeeseererrsereeresseennsneenennenss GE Qixu, LIU Yan, YANG Hong, et al. (1697)
Pollution Characterization, Source Identification, and Health Risks of Atmospheric Particle-Bound Heavy Metals in PM, s in Zhengzhou City: Based on High-resolution Data ~ ++++++sesveeeeee

-+ QU Guang-hui, SUN Jun-ping, WANG Shen-bo, et al. (1706)
Source Analy51s and Composnwn Characteristics of Water-soluble lons During Spring Festival in ngbo * YANG Meng-rong, PAN Yong, HUANG Zhong-wen, et al. (1716)
Characteristics of Nitroaromatic Compounds in PM, 5 in Urban Area of Shanghai ««+«seeeeesesessensisennen: ZHUANG Min, MA Ying-ge, CHENG Yu-huang, et al. (1725)
Characteristics and Sources of Nitrated Phenols in Atmospheric Fine Particles of Northern Suburban Nanjing ««+:«+sesseseeeeeseseneenes CHEN Mei-juan, QIAN Zi-he, GU Chen-juan, et al. (1738)
Variely of the Composition and Sources of VOCs During the Spring Festival and Epidemic Prevention in the Pearl River Delta ++ JIANG Ming, YUAN Luan, WEN Li-rong, et al. (1747)
Speciated Emission Inventory of VOCs from Industrial Sources and Their Ozone Formation Potential in Chongging = +++«+seesresrsereeeerenneneeens LI Ling, LI Zhen-liang, FANG Wei-kai, et al. (1756)

Volatile Organic Compound Emission Characteristics and Influences Assessment of a Petrochemical Industrial Park in the Pearl River Delta Region +e«+eereeeeserserensmsiencnennincnenennes
ZHANG Xue-chi, SHA Qing-e, LU Meng-hua, et al. (1766)
LIU Xin-hui, ZHU Ren-cheng, JIN Bo-giang, et al. (1777)

WEI Xiao, ZHANG Yong-jie, WANG Pei-tao, et al. (1788)
Coordinated Control of PM, 5 and O in Hangzhou Based on SOA and 03 Formation Potential L LRI LIN Xu, YAN Ren-chang, JIN Jia-jia, et al. (1799)
Effect of WESP on Emission Characteristics of Condensable Particulate Matter from Ultra-low Emission Coal-fired Power Plants —«+xseereesesereresenenimenennnins
WANG Peng-cheng, YUAN Chang, LIANG Sheng-wen, et al. (1808 )
Measurement Analysis and Superposed Effect of Residential Indoor Air Pollutants in Xi’'an WANG Xiu-ru, FAN Hao, FAN Jie, et al. ( 1814)
Occurrence of Atmospheric ( Micro) plastics and the Characteristics of the Plastic Associated Biofilms in the Coastal Zone of Dalian in Summer and Autumn -+ :
........................................................................................................................................................................... TU Chen, TIAN Yuan, LIU Ying, et al. (1821)
Spatiotemporal Distribution of Ammonia Emissions from Poultry Farming in the Yangtze River Delta Based on Online Monitoring Derived Local Emission Factors «+esxeseeeseereresesissscnnsnens
GAO Zong-yuan, XU Chang, NI Yuan-zhi, et al. (1829)
Agricultural Ammonia Emission Inventory and Its Distribution in Xining City YANG Yi, JI Ya-qin, GAO Yu-zong, et al. (1844)
Analysis of the Urban Water Eco-environment Protection Strategy in the Beijing-Tianjin-Hebei Region from “Three Waters” Overall Planning -+ LIAO Ya, HOU Xiao-shu, REN Xiao-hong ( 1853)
Non-carcinogenic Risk Assessment of Cadmium Exposure Through Drinking Water in Chinese Residents Based on Age-stratification Weight —+«+reeeeresserrersenesemeniensnnicnensininennnens
......................................................................................................................................................... QIN Ning, Ayibota Tuersunbieke, LIU Yun-wei, ef al. (1863)
Hydrochemical Characteristics and Transformation Relationship of Surface Water and Groundwater in the Plain Area of Bortala River Basin, Xln]lang """"""""""""""""""""""""
o LEI Mi, ZHOU Jin-long, ZHANG Jie, et al. (1873)
Hydrochemical Composition Characteristics and Control Factors of Xiaohuangni River Basin in the Upper Pearl River TU Chun-lin, YIN Lin-hu, HE Cheng-zhong, et al. (1885)
Temporal and Spatial Variation Characteristics and Driving Factors of Nitrogen of Shallow Groundwater in Hetao Irrigation DiStrict ««+«+«ssesssssssressessneneniensnennnnsncnsinn s
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ++++=+ YUAN Hong-ying, YANG Shu-qing, ZHANG Wan-feng, et al. (1898)
Provenance of Groundwater Solute and Its Controlling Factors in Yancheng Area -+ -+ WANG Jian, ZHANG Hua-bing, XU Jun-li, et al. (1908 )
Hydrogen and Oxygen Isotopic Characteristics of Different Water and Indicative Significance in Baiyangdian Lake -+ seweeees WANG Yu-shan, YIN De-chao, QI Xiao-fan, et al. (1920)
Optical Composition and Potential Driving Factors of Chromophoric Dissolved Organic Matter in Large Lakes and Reservoirs in the Eastern Region of China «+:eseeseereeeeresenensnnienennn
CHEN Li-li, XIAO Qi-tao, YU Xiao-gin, et al. (1930)
Fluorescence Spectral Characteristics of Dissolved Organic Matter in Songhua Lake Sediment CHENG Yun-xuan, ZHAO Ke, ZHANG Yue, et al. (1941)
Abundance and Fluorescent Components of Dissolved Organic Matter Affected by Land Use in a Drinking Water Source -+ » GAO Jing, PU Xiao, ZHANG Yu-hu, et al. (1950)
Emission of Methane from a Key Lake in the Eastern Route of the South-to-North Water Transfer Project and the Corresponding Driving Factors »«+«+seseeseereeesesenenseineneninninennn
..................................................................................................................................................................... ZHU Jun-yu, PENG Kai, LI Yu-yang, et al. (1958)
ic Acid Esters in Surface Water of Qiandao Lake, China ««+«esreserereesrenesseminenmnininsnnnins

MI Qixin, GUO Xiao-chun, LU Shao-yong, et al. (1966)
Phosphorus Adsorption Characteristics and Loss Risk in Sediments of Lake Bay During the Overwinter Period of Cyanobacteria ++ JIN Zheng-hai, TU Cheng-qi, WANG Shu-hang, et al. (1976)
Ecological Quality Assessment of the Wetlands in Beijing: Based on Plant Diversity «eesreoreresesemeseneninineninniniiin s LI Guo, SUN Guang, ZHAO Zi-yi, et al. (1988)
Effects of Pollution Control of Xiaoging River on Environment Factors and Phytoplankton Community in the Laizhou Bay seeeeeeens ZHANG Jing-jing, WANG Yu-jue, LI Fan, et al. (1997)
Effects of Different Aeration Treatments on Bacterial Diversity, Metabolic Activity, and Function in Constructed Wetlands -+ WANG Fei-peng, HUANG Ya-ling, ZHANG Rui-rui, et al. (2007)
Analysis on the Source Tracing and Pollution Characteristics of Rainfall Runoff in the Old Urban Area of Nanning City +++ YUE Zhen-wu, LI Yi-ping, ZHOU Yu-xuan, et al. (2018)
Effects of Aging on the Cd Adsorption by Microplastics and the Relevant Mechanisms ~ +++eereeeeereeneeenes WANG Jun-jie, CHEN Xiao-chen, LI Quan-da, et al. (2030)
Carbonized Foam Supported Co;0, Activated Peroxymonosulfate Towards Rhodamine B Degradation «+:+seesveseseseeserseinieinisineens WANG Yuan-yuan, YAN Xin, Al Tao, et al. (2039)
Promoting Nitrogen Removal in ANAMMOX Biofilm Reactor by Fe? * Under Low Nitrogen Concentration ZHENG Xu-wen, QIN Jia-fu, WANG Xiao-jun, et al. (2047)
Investigation on Oxygen Gas-liquid Mass Transfer in Sewage Pipelines Under Enhanced Ventilation ««+-+sseseeererseesesnennenmsinennennn YANG Zhou, ZHANG Zhi-qiang, YANG Jing, et al. (2055)
Characteristics and Assessment of Heavy Metal Contamination in Soils of Industrial Regions in the Yangtze River Economic Belt ZHANG Yi, ZHOU Xin-quan, ZENG Xiao-min, et al. (2062)
Distribution and Environmental Significance of Rare Earth Elements in Typical Protected Vegetable Soil, Northern China ++ WANG Zu-wei, LIU Ya-ming, WANG Zi-lu, et al. (2071)

Sources Identification, Ecological Risk Assessment, and Controlling Factors of Potentially Toxic Elements in Typical Lead-Zinc Mine Area, Guizhou Province, Southwest China ~ «+++++veeeeees
..................................................................................................................................................................... ZHANG FU'gUi, PENG MiH, HE Liﬂg, et ﬂ/l. <2081 )
Distribution Characteristics of Heavy Metals in Soils Affected by Different Land Use Types in a Superimposed Pollution Area with High Geological Background — «+«eveseesesresseseesennennsnen

................................................................................................................................... WANG Xue-wen, LIU Hong-yan, GU Xiaofeng, et al. (2094)
Distribution Characteristics of Heavy Metals in Farmland Soils Around Mining Areas and Pollution Assessment WANG Hai-yang, HAN Ling, XIE Dan-ni, et al. (2104)
Concentration Characteristics of Heavy Metals in Farmland-Sphagnum System and Ecological Risk Assessment ++ ZHU Di, ZHANG Zhao-hui, WANG Zhi-hui (2115)
Spatial Variation and Influencing Factors of Soil pH in Anshun City «++essesseresessssrenrsssssnsnsmnnntss e ++= CHEN Qing-xia, LU Xiao-hui, TU Cheng-long (2124 )
Synergistic Repair Effect of Calcite-Based Passivator and Low-Accumulation Maize ++++etsetoveeesesssnsssmsntnenmininisnnesne REN Chao, REN Yu-zhong, LI Jing-tian, et al. (2133)
Effects of Burkholderia sp. Y4 on Cadmium Damage and Uptake in Rice Seedlings + ZHANG Ya-hui, LIU Yue-min, WANG Chang-rong, et al. (2142)
Changing Characteristics of Carbon-Based Greenhouse Gas Fluxes in Paddy Field in the Middle-Lower Yangtze Plain in China +-esseoveoveeeeeeees LIU Shuo, ZHEN Xiao-jie, LIU Gang, et al. (2151)
Effects of Plastic Film Mulching and Biochar Application on N,0 Emission from a Vegetable Field - HU Jian, JIANG Chang-sheng, CHEN Xin-tong, et al. (2163)
Effects of Nitrogen Fertilizer Management on CH, and N, O Emissions in Paddy Field ZHENG Mei-qun, LIU Juan, JIANG Pei-kun, et al. (2171)

Structure and Functional Diversity of Bacterial Community in Rhizosphere Soil of Typical Vegetation in the Riparian Zone Along the Downstream of Songhua River

Effects of Cotton Stalk Returning on Soil Enzyme Activity and Bacterial Community Structure Diversity in Cotton Field with Long-term Saline Water Imvallon : :
ZHOU Yong-xue, CHEN Jing, LI Yuan, et al. (2192)
Effect of pH on the Abundance and Community Structure of Comammox Nitrospira in Paddy Soils -+ +++ MA Rui, ZHAO Yong-peng, WANG Zhi-hui, et al. (2204 )
Effects of Biochar on Soil Organic Carbon of Eroded Cultivated Layer of Slope Farmland in Purple Hilly Area ««+:esreosereseesennenen ZHANG Jian-le, ZENG Xiao-ying, SHI Dong-mei, et al. (2209)

Effects of Organic Fertilizer Replacing Chemical Fertilizer on Organic Carbon Mineralization and Active Organic Carbon in Dryland Yellow Soil +«+«sseseessereererereneneeiincnennsiiniinsnnes
............................................................................................................................................................ LIN Shi-fang, WANG Xiao-1i, DUAN Jian-jun, et al. (2219)

Soil Organic Carbon Storage, Active Component Contents, and Stability Along a Flooding Gradient in the Tidal Wetland of the Jiulong River Estuary = «eseereeeeseseressermenensnninennn
............................................................................................................................................................ HUANG Xiao-qing, TONG Chuan, LUO Min’ et ﬂ/l. <2226)

........................................................................................................................................................ . LIU Xiang-hong, YAN Y()Hg-jlll’l, LIL W’ei’ et (ll. (2237 )





