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Effect of Optimlzed Fertlllzauon’ and Blochar Appllcatlon on Phosphorus Loss ln,

o

Purple Soil Sloplng Farmland P 4 & a2 L

LUO Dong- -hai' WANG Zi-fang' , LONG Yl } {(AN Dong-chun®, XU ghio- xing', LI Jiao', GAO Ming'"
(1. Gbllegp of Re%ource and_Environment, Southwest Umver%lt.y, ChongqlnU 400715, China; 2. Institute of Mountain Hazards and
Env1r0nment Chinesé Academy of Sciences afid Mlmstry of Wa-t’er Resources Chengdu 610041, China)

Abstractd/ Phosphoriis is an essential nutrient for crop growth, but the input of excess phosphorus is a significant cause of
eutrophication. This study explored the relationship between fertilization methods and phosphorus loss in actual production, providing a
theoretical basis for scientific fertilization and rational reduction of fertilizer application. In the experiment, a wild-type OD flow plot
was used to monitor the occurrence of multiple rainfall runoff and sediment yield in purple soil sloping farmland in 2017-2018. Four
different schemes of non-fertilizer treatment, conventional fertilization treatment, optimized fertilization treatment, and reduced
fertilization combined with biochar were studied. The effects of soil flow, surface runoff, and sediment phosphorus loss on purple soil
sloping farmland were analyzed. The results showed that; (D The total yield of each treatment was optimized (20737.23 L) >
conventional (18 513.17 L) >CK (18 134.58 L) > biochar (13 594.85 L), and the total sediment yield of each treatment was CK
(1998 kg-hm ™) >biochar (1884 kg-hm*) > optimized (1681 kg-hm™>) > conventional (910 kg-hm™). The middle stream of
soil is the main type of runoff in the rainy season, accounting for 60. 14% -87.34% of the total output flow. The total amount of
sediment produced by each treatment was not significantly different from that of the conventional treatment (P >0.05). @The flux of
total phosphorus loss in each treatment was characterized by sediment > surface runoff > soil middle flow. Phosphorus lost through the
middle stream of soil is the least, accounting for only 2. 63% -12. 91% of the flux of total phosphorus loss, while the flux of sediment
loss of phosphorus can reach 63. 74% -78. 74%, and thus is the main output route of soil phosphorus loss. 3)The application of biochar
can effectively reduce the abortion flow in the soil of purple soil sloping land, and the loss flux of orthophosphate in the middle stream,
which are 49.94% and 56. 45% lower than the conventional treatment, respectively. However, the interception effect on surface runoff
is not good, and there is no significant influence on the flux loss of particulate phosphorus. At the same time, the flux of total
phosphorus in surface runoff and sediment is significantly increased by 73.28% and 123.53%, respectively, compared with
conventional treatment (P <0.05). Therefore, to control the loss of phosphorus in purple soil sloping farmland in southwest China, we
should focus on reducing the occurrence of soil sediment loss. Bio-carbon should be further optimized in the practical application of
agricultural production with the phosphorus fertilizer input ratio.

Key words : Bio-charcoal ; sloping land; phosphorus loss; overland flow; runoff
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3 1 X AR - MNE Bl A2 Rt A ) T 5 (8 - B B e U 2 1) 2 ) 1291

2.2.3 EBEFRER S IE AR
MIE 6 HaT LLE Y 45 it AE AL B 1F B R 1R I

SR A A6[0.20 kg- (hm®-a) 7' ] > ¥
% [ 0.15 kg-(hm*-a) ™" ] > # #H [ 0.090
kg+(hm*+a) ~'] > CK[0.040 kg-(hm’-a) ' ]. %&%Jii

HEALFEY) CK AbBEAH B IERERR #h i JC il s 1

1.17 ~3.90 1%, kA B 2 38 &% K, R 0.20
kge (hm®-a) =" AR IE 5 O AL b BRAR LR RE T

22.42% . TEA/INX AL B AR | b SR A% I I O 38 i
JKFN 55.35% ~ 87. 49%, 1. B 1F W iR £h = 2038 1 i

RIEIEARIIR.
0.25
C ] shfetific
A i T
o020 f
Ll
;" 0.15 |
=
: |
®
?§ 0.10 | T
& 1
&
= 00s b r ,
T =
: 7 %/ |
2z 7 7 7z
CK W {4k Heh ;

Ll

A6 THH@EMETE@;@&%&%@E%«E
.I' Fl',g 6 Chdl‘dcterlbtlLb of loss flux of! orthophosphdte

¥y

dl differerit fcrllhzdllon lrcdtmenls.

2.3 @"ﬁﬁﬁﬂlﬁé&@?%@iﬁﬁiﬂ%ﬁ*ﬁ?&@éiﬁﬁi
FEIE
2.3.1 BURLASHEUR B AR LRI

MET FRTLUE Y A e EAE 4 5 AR T,
8 H AR FUR: AWl ve BB R, 4% it L Ak 31347 1
PG IGEAE. 55 —RIEEI T 5 A 8 H = H M
A FE B B R, 3R F) 0.79 mg-L ™", CK Ab 3 e B 5
I, AR 0. 10 mg- L~ il JE &b PSS — R 04 A 31
TR ZER S, FEEPAES A 8 H R H A
AR AR G, HH AR AR Ak B MR R B, O 0.72
mg- L~ T CK PRV 2R 0. 41 mg- L' B AT AR
TR R B A KR BT
2.3.2  JURCASEE K EARRIE

M 8 vl LI HY, £54b BRIk 25 i 2% 18 5 3R
PN HHL0.11 kg- (hm*-a) '] > 4= 2% 0. 10
kg+(hm*+a) '] > {46 [0.082 kg- (hm’-a) '] >
CK[0.036 kg- (hm®-a) ~"]. £ i A &b F 50k: 25 85 I
iy CK A FRAH LA 0 & 48 1 1. 24 ~2.06
i, v g R Ab B K G &R K, 8 #] 0.1
kg (hm®-a) =" A9 e b 3 5 5 WAL FEAR HE TG e 3

A\

——CK
0.8 - —o—HiH
—A— {4k
_ —v— 4
a
L 06
=
®
H 04
=
&
%
Z2 oL
E"'
0 gb@
| [N [N I S S S— _— _—S_—_— _—
i o8 D M — W = S 08 en 20 [~ n
Lol o RN =N o S o NN = B == = R oy T == o SR =T o B =]
4 T VoA b E = % o® g oo =
o o o 2o o o o o o o o o 9o -
HH-H)

7 REMEART &AL B AL 2SR B T LA
Fig. 7 Characteristics of granular phosphorus concentration

under different fertilization treatments
P22 5y O AL T 00 3 1 R T

26.80% (P <0.05). CK &Iﬂﬂ’]%ﬁﬁk@emuﬁeﬁg@
AR, ajao 04 kg (hm a) - ﬁizlmﬂéuiﬂﬁﬁ

32.43%. | = &

0.14 — - -
02 p T ] o
; 0.10 + J' 1
2 [
= 0.08 l
=
= 006 |
:
&
Boooaf o
g L

002

[J 1 'l 1 'l
CK ML fiedt EReE

L]
B8 A [E)HEAE b 3B T Bkl AR B i Ok 18 2 A E
Fig. 8 Characteristics of loss flux of particulate phosphorus

in different fertilization treatments

2.4 A[EEACANFE T 56 1 Bk b 4B I R R AE
2.4.1 SERR BRI EIE

L9 (a) AT LA MY, 25 Ab 38 2 ] 1 v i 4
WAL AR TO I W22 5 A 4 ARBERR, Hk
i ) Ve J3E A AR - B2 W e Rb 34D, 45 b B
EIEE YT 4 A 15 B, Hb CK Ab Bk &
K,EE 0. 10 mg- L~ AW b BEAG 1A H BLT 4
H 26 H WEEH}O0.07 mg-L~", 5 CK kbFRHk B 14
FEFRET 32.61% . WP ERE[E 9(b) ],
CK AbFRAYEA49 B 4 0. 03 mg- L', 4% it AE &b 2 57
I B R /IMER U H AR P > R fb b B > AW e b
M, 5 CK AFAH L, 435 BT 27.14%, 10.20%
9. 17%, £ Ab P 2 18] 1) 4 - 35 1k 3 G {3 1t 22



1292 N A 41 %
0.12 0.14
(b)
0.10 | 0.12
T T, 010
—-E‘“ 0.08 - E“
= & 0.08
% 006 =
S oo 1
#Z 004 | §
& &ooap| o _
0.02 [ 0.00 ——
— |
ol T
CK WA flefk ERUES
4bem

E9 AEHEIETELGEEDRDEBRETHISFE

Fig. 9 Characteristics of TP concentration in the middle stream under different fertilizations treatments

(P <0.05). W fETEE , CK Ab B Y A2 163 F
R, H0~0.1 mg* L7
2.4.2 MR AWK
M 10 (a) AT LAE HY 44 AR b FRAE 5477 1
8 H M v BE e v, FL A H 0y {&FEZMEETO 4
mg-L~!' %’Tﬁﬂﬂ&biﬂi’]&@b?%ﬁ(m%ﬁ . U&ﬂ’k
{Etﬁﬂ?s S 8 El,,ﬁ\tlﬂmﬂéuw& ?.
0.94 mg-L" GK ALIE(M“F{EE,W @m g L
% CK %i%ﬁ%fwh,,ﬁ\%ﬁﬁﬂﬂ&dﬁ%#mm@ﬁ
S 7 30, H, SEd o 0 B A ki
0. 84'mg+L 17@?% E%ﬁﬁimm*u\w’%{ﬁtﬂﬂ
T8 Hz;@dEl /M*“ﬁo 66 mg- L™, % AL T A4EY
r“ﬂﬁﬂzjt{ﬁ CK &Iﬂi\@%ﬁf 8 H 8 Hik#lik
H,55 H 8 HYREER & T 2.76 £, I Bk
FIE10(b) ], AL ab B > BB > A= 9y ¢ b B
> CK 4b3, For CK b3 53 51 5 5 R Ak BEAN AR Ak Ak
P2 [AIAEAE i EPE 25 5 (P <0.05) . AR (H Y [F 5k
F, Wb B E B & K, A 0.06 ~ 0.94

mg-L ™" CK &b B 4% E 3 i /N, ok 0.01 ~ 0. 28
1o @ —o-CK
—o— i
—4— {4k
_ 08 L a —v— At
2
Ey
5 06F
¥
% 0.4
3
Q‘.-:
02k
of : ¥
CSZTR83LEREGEE S
T I L L L5828 ¢=
FAEHHIH-H)

mg- 17" s 25 AL b B AR (VS R4 B R JE-eK Ak
ﬁ%ﬁﬁ@@ﬁ%ﬂ%“hmﬂ%h#ﬁﬁﬁﬁ
AR, | i
2.4.3 SWHIOTRAE ;”ﬁ”
M3 EPTU&?-EH %ALIEE’J%@K{%%@E%
BN E%?)’%[l 01kg- (hm’-a) 7 ] >HEALL 0. 67
kg (hm’ a..) 1]BCK[O 6;’1'kg (hm*-a) '] >ﬁf}u
[0.53 ke (hm® ) ! 1, 7645 b 30N X o ZE W
ﬁé%m%ﬁiﬁtK&ﬁﬁwﬁzﬁ@T
59. 61%, H AL LA AR CK b 7 2 1

ol R, {E@%éw{m%%ﬂigﬁ4l £ A BHE 1o

PVP U 2 1% 42 Wl it o B U 2 0E R A LY ] 3 )
63.79% ~78. T4%, 3 i i A 8 i o Fede/h A
2.63% ~12.91%, HA LI i A BRI o5 Fbfefik, A=
Yy e Ak 3 A A0 P O O R S R A A LA T
56. 45% . £5 b PHIE A3 M F AR IR Y A W A R
WA 8. 35% ~ 24. 58%, Forh DL H ki Ak
PR LR, CK ALY o5 L B I, 38 2o R AR I
A RN VDI ) 4 Bl I 2 0 i A 2 A 0 o ALk PR e

o ®

.
"l J 1
é = 1 T

CK W ik
pis i

AW ek e /mg L

R

E 10 FREMERT &LEMRERPLBERETURFE

Fig. 10

Characteristics of total phosphorus concentration in surface runoff under different fertilization treatments



3

X AR - MNE Bl A2 Rt A ) T 5 (8 - B B e U 2 1) 2 )

1293

x3 AEBERLGETEBRAEERE ke (hm?-a) !

Table 3 Characteristics of loss flux of total phosphorus in different fertilization treatments/kg+ (hm?-a) =

Lb T B b R 3 i RAR T TR 3 VRV K E SRR E
CK 0.082 0. 013a 0.053 0. 008¢ 0.50 +0. 122b 0. 635 0. 143D
HH 0.062 +0.011b 0.131 0. 024b 0. 34 0. 046bc 0.533 0. 064bc
Ptk 0. 064 +0.010b 0. 136 £0.031b 0.47 0. 063b 0. 670 0. 097b
LRI 0.027 0. 002¢ 0.227 £0.018a 0.76 +0. 141a 1.014 +0. 153a

1) RPN R P FIR R — e A AN [ M N Ab B 6] 22 57 1 35 (P <0. 05)

Z, 5 % B0 Ab BROM EC 4 B BE n T 73.28% A
123.53%.

3 it

ACHFFE T, o L 4 5 AT 1 AL e
ST, AT B0 (0 MR B G A2 0 2 T
- e K ) AT 5 0 A 0 A B 3
T ORGP A B — R TR L A TR
P T S W A B 2 R R R A
SR PR A A % AT SR WK > 1 A 1)
TR, (LA W LA (5K 1 1) Bl 7 7 — i £
I AT, Ak BP0, e A o T B ke
I 2 R A 1 B30 A
S e Ve o 7 ek T 0% BN 1
MBS 5 vl 2 - e TR
BB AT R, R R 4 i |
PRI F B4R T i 2 RV T, T SR
by T AT AR TETE SR+ S b
TR R ) s 22 e J 3993 K FHE PR 58
SRR A % 26 72 07 9 8 26 0k 140 B 06038
KFHEFR, ARG, 5 H 8 HAMAE AL B 242
1 T A v P 0 4 B JE 19 KO L T i e
WU S AR BE AR, i B ) B Ge s —
B AL R R B> (FATAR B 5T & B
WA 2T R LA T B MR R 7 M
WA TR IR AS I, PR A2 TR 1 T e
H TP KR

HE ) B T ST P B A i BT — S 3
I, —FBEA g BT LA 28 0 - T 345 25 B 10
S S AGRI BTSSR — 8, AR R ik
Wy A ST A ARG T Tl U0 S it 32 [
o AT AR B S T A B RE T S P
TR M, TR T - T R e,
AT R A2 2 I T O R e 2 i
3o 7 7K R A 2 2 % o B 0 ARG
I T 7K 2l U 2 o LA W S PR T AR A5
) D T M T 5 RV 1 AL 3 A
g 4 AR B (55, DN T 75 2 49 5 b 8 4

o

B AL S 5, A0 S 8 T BB 4
B IR K T A DR A 2 5 1 B AT i,
T S OB RE 58 SRR T W, 72 g 72 A
o, — Ml S A A P DA T s T A e
53— AT To A B 3 0 2 LU OB A5 B 5
CES AU PN ()] PS¢
WL KU Steiner 45 ROTTIE K B, 76 BRI AR )
SR A 00 5 RS O 80 M IR RO s )
R 11, 8 P o P (9 D T LA >
A BRI 5 SR o, BT Lk S
5 £ 5 L B3 HAS1, D T s P eyt 2
BEA DRIV R A MR i R ¢
k. g A R e (o U B TR, ALK
Skl EHE S JR (R  A
ORI ST K DR R 2
S AR R B T A 2 ) - e TR
VBT A 4 5% 4 ) SR JG8 A
B2 U RAR T HEA LRS84 A B 1 , 0t
— SR - SRR R ik

4 i

(1) HErh i & o 4 i i th i B 2R 28, RV
TSR AR S 1) 225 2, e v I Ok i A
SR HER T 63.74% ~ 78. T4%, 1 ¥ i i 4
WA 2 3 2 1) o7 ldpe /N A Y 2. 63% ~ 12.91% . JiF
DA 5 40 - OB b Y 1l 25 U R 1 R A 5 R
TR

(2) it AU X b A 3 114 e 2 VA B ) S e Az K T
e, MR TR IEBERR AR 1Y B Oy =X el
Jit TS e A= 40 o T DA e AV I gt 2 6 7 9 2 3 o {HL
XoF T UL A5 Bt 7 2 3 £ TG B d s

(3) Vit IS T vt A= 40 o e 08 A 800 /0 55 £, -
SR - S P I I, LA RO R Y A I
I3 i, 5 R M I AR B4 i FEAIR T 49. 44% i
56. 45% . AH 2 X} b F A2 30 0 8 B8 AR AN () B 3
T MR S v i A U O KU, 2B Pk b
B M A8 R VI 2% 1 A Bl i % it 5 i B
FE A B e 23 )36 0 T 73. 28% A1 123. 53% . [HI,



.-“

1294 I A 2 41 %

W 2B AE W e 5 4k AR IR B4 AIE L 820 [13] %%a, Wi, R, AF. AW i B R A e R K BE )

T B ). K EARFFIRSE, 2017, 24(1) : 115-121.

@;%Yﬁ:% Pan Q L, Chen K, Song T, et al. Influences of biochar and

SE K. biochar-based compound fertilizer on soil water retention in brown

[ 1] Sty LR ZESrEIM]. deat, PEL R soil[ J]. Research of Soil and Water Conservation, 2017, 24
HRRA:, 1999, 169-175. (1): 115-121.

(2] B2, BSCAE, XIEERS. B LIRS b (8 M L AE K BR [14] BAEHE, SRR, SRS, . RNFRE A ML R R b 22

BRI AR SIRTS R SE[ 1], WAl R 222441, 2002, j:IE{{I‘*ﬁAﬁI?KF‘:g;E/ )], hEAESRI AR,
25(S1): 55-59. 2015, 23(10) : 1228-1235.
Zhen L, Liao W H, Liu J L. A study on phosphorus movement in Zhao Z H, Zhang CZ, Cai T Y, et al. Effects of different stable
soil and phosphorus pollution from agricultural non-point sources organic matters on physicochemical properties of lime concretion
in water environment[ J]. Journal of Agricultural University of black soil and maize yield [ J]. Chinese Journal of Fco-
Hebei, 2002, 25(S1) : 55-59. Agriculture, 2015, 23(10) ; 1228-1235.

[ 3] Pavinato P S, Merlin A, Rosolem C A. Phosphorus fractions in [15] 2=V, A0, Skarad, 5. i FF AR B e 5t 2 i 0 IX 21 3 1A
Brazilian Cerrado soils as affected by tillage[ J]. Soil and Tillage RAKH WA WL A s [ 1], BER¥ %4k, 2016,
Research, 2009, 105(1) : 149-155. 36(6): 2114-2120.

[ 4] McDowell R W. Minimising phosphorus losses from the soil Li J Z, Dai K, Zhang L. M, et al. Effects of biochar application
matrix[ J]. Current Opinion in Biotechnology, 2012, 23(6): on soil organic carbon distribution and soil aggregate composition
860-865. of red soils in Yunnan tobacco planting area[ J]. Acta . Scientiae

(5] dkFJa, FBERE. =0 DX ARl 1T V5 Y45 1 1 A 25 f M2 iEL Circumstantiae, 2016, 36(6) : 2114-2120,__ .~
FWFFE[T]. RAEHESE, 2012, 34(1) ; 230-233. [16] Gundal M J; DeLuca T H. lempelature and wf(‘:é materlal
Zhang Y Q, Zheng Q Y. The policy research of -ecological influence ecologl(,al atiributes of ponderosa pine dI]_d Douglas-fir
compensation about controlling agricultural pullution“.pﬁ'.three pharmal[JJ Forpgt Ecology and Management, 20()?.!_ 231 (1-
Gorges Reservoir Region [ J ]. Journal of Agricultural 3): 86 98 4 | '| r-"
Mechanization Research, 2012, 34(1) : 230:233. [17] TLaird D Flemmg- P Wang'B Q, et al. Biochar 1mpd(,.t__,.-‘on

[6] ZFEFEH. HEK= @: P DX 7K A 355 [r) fE Iﬁﬁ}FXTFﬁ%&T[J A nutnent learhu’lg from al Midwestern agricultural §011 [ J]

A RFFITSE 2005, 12(4) ; 220222. 'y "“' Ceodermd 120104 158(34) 436442
D Li X K. 'Studyl on the problems of watef | e'nfv me_pt”-‘dnd [18] S ﬂ:%;‘j‘éj{‘j‘j{}_{ f"“é])"(fﬁ T 2w {}IL%E§ u[’] LD
-5 (’nuntf-rmeamﬁf-s in, ‘the Three Gorges Reservoir “of CZI:;qlng'[ ) ] AE . gﬁj(;{zikj(; 2018. o
Reseanh Of Soil jand Water Conservation, 2005 12(4) . 220- Wu W J. [Effect of bmrchkr on rice yield and loss of nitrog'enua'nd
4222, = s ¢ i phosphortis fin [rice field [ D ]. Hefei; Anhui Agriéﬂ'ﬂural
[7 ] B, LI %%ﬂ— [:7](?1:‘%,&‘1%?’ H5H7 1‘5‘3%}] University , 2018. ]
1% B, 7J<*ﬁﬁwru 2011, 27(5) : 4346 | g _M [19]  KIDKFZ RS, = TRAESFHE MBI M]. KL
TangJ_P Z ai H J, Zou J X. Prehmlna'ry study on..w WA BL2A B AR AL, 1997.
eny}mnmentdl protectlon and ecological restoration in Three [20] ffg+H. 3R], (B=/). dbat. P ELIH
Gérges reservoir areal J]. Water Resources Protection, 2011, 27 Rt , 2000.
(5): 4346. [21] 8L, FERebk, CEbk. LR SEREEHTIN M.

[ 8] Z=MEfh, VPRI, Wy, 5. AW st 18 - - 14 & R dbmt, o E Hb s AR, 2008.

RiRmsEm[]]. FEER:, 2019, 40(7) ; 3388-3396. [22] Obia A, Mulder J, Martinsen V, et al. In situ effects of biochar
LiQQ, Xu CY, Geng Z C, et al. Impact of biochar on soil on aggregation, water retention and porosity in light-textured

bulk density and aggregates of Lou Soil [ J]. Environmental tropical soils[ J]. Soil and Tillage Research, 2016, 155 35-44.

Science, 2019, 40(7) : 3388-3396. (23] BOKEE, T#, RE, S5 AW R 0P 130k

(9] ZHe, Wisk, BOHCER, 55, A9 000 0 5 e+ e SR A 40 A7 Eﬁﬁ?"?ﬁ‘ﬁﬂ’]?ﬁﬂmﬂ. A HLAE 24, 2019, 50(3) : 231-
B ARORPERIFEMAL)]. SRBERLE, 2016, 37(1) : 293-300. 240.

AnY, Ji Q, Zhao S X, et al. Effect of biochar application on Wei Y X, Wang H, Wu Y, et al. Effect of biochar on soil
soil aggregates distribution and moisture retention in orchard soil hydrodynamic parameters under different slopes[ J]. Transactions
[J]. Environmental Science, 2016, 37(1) : 293-300. of the Chinese Society for Agricultural Machinery, 2019, 50(3) :

[10] Gul S, Whalen J K, Thomas B W, et al. Physico-chemical 231-240.
properties and microbial responses in biochar-amended soils [24] B&F, XEE KW, 55 KNEIH SR T SR H b A2 T
mechanisms and future directions [ J]. Agriculture, Ecosystems FOrE MRS [ T]. FREERL 2%, 2013, 34(6): 2151-
& Environment, 2015, 206 46-59. 2158.

[11] Johannes L. Biochar for environmental management; science, Chen L, Liu D F, Song L X, et al. Characteristics of nutrient
technology and implementation (2nd ed. ) [ M]. New York: loss by runoff in sloping arable land of yellow — brown under
Earthscan, 2015. 15801-15811. different rainfall intensities|[ J]. Environmental Science, 2013,

[12] M, @B, B, 45 IS/ FORBARR M L Enp o 5 % 34(6) : 2151-2158.

WX FE AT 5 A Y ik AR L[ )], BRBERLAE, 2017, 38 [25] EHFM, FIEE, &F 30 AW S 5 R A2 A

(7) : 2988-2999.

Tian D, Gao M, Huang R, et al. Response of soil respiration
and heterotrophic respiration to returning of straw and biochar in
rape-maize rotation systems|[ J|. Environmental Science, 2017,

38(7) : 2988-2999.

[26]

BETRRLT]. KPR, 2011, 25(4) ; 36-40.

Wang C M, Jiang Z G, Zhao Y W. Nitrogen and phosphorus
runoff in the typical vegetable fields in Tai Lake Basin[]].
Journal of Soil and Water Conservation, 2011, 25(4) : 3640.
B, R, BRR, 55 500 ke IS TL /N i A AR Ui



3

X AR - AL P it A ) e R 2

L0 R LR R R IR

1295

[30]

AT R SEE[]].
666.
Jiang R, Zhu B, Tang J L, et al. Transportation processes and

JKFI 24, 2009, 40 (6) ; 659-

loss fluxes of nitrogen and phosphorous through storm runoff in a
typical small watershed in the hilly area of purple soil [ J].
Journal of Hydraulic Engineering, 2009, 40(6) : 659-666.
Bosch D D, Truman C C, Potter T L,
position impact on field-scale hydrologic processes in the South
Atlantic Coastal Plain [ ] ].
2012, 111 40-52.

P, EFE, WE, 2. LY s (OALHC G 75 M 45 A Bk
TR L[], A IR 24 4], 2019, 38(2)
412421.

Cui H, Wang L X, Ou Y, Effect of the combined

application of biochar and chemical fertilizer on the migration and

et al. Tillage and slope

Agricultural Water Management,

et al.

transformation of nitrogen and phosphorus in paddy soil [ J].

Journal of Agro-Environment Science, 2019, 38(2) . 412421.
NG, R, ANIE AP ARSI X b U OA B 2k

BRI )]. AR, 2016, 25(2) : 333-338.

LiZ R, Wei G L. Effects of biochar with different additive

amounts on the leaching loss of nitrogen and phosphorus in soils

[J]. Ecology and Environmental Sciences, 2016, 25 ¢2)-; 333-

338.

Hhek, w,

L&
Ej:i'

Wk, 45 ﬂl@*@ﬂf@ﬁ}rﬂﬂﬂﬂ

HE 2R S BT BN [ T ]
2778.

Han X F, Gao M, Xie D T, et al. Reduction effect of reduced
phosphorus  fertilizer and

WA 2016, 37(7) ; 2770-

combining organic fertilizers on

phosphorus loss of purple soil sloping field [ J]. Environmental
Science, 2016, 37(7) ; 2770-2778.

T FHIBERE, AR, A ARNECHE A 9 5 X FE K
FBER R SZI 1], el FREERL 224K, 2016, 35(2) .
329-335.

Feng K, Tian X Y, Wang L X,

synthetic fertilizer and biochar applications on nitrogen and

et al. Influence of combined
phosphorus losses from surface water of paddy field[ J]. Journal
of Agro-Environment Science, 2016, 35(2) ; 329-335.

Steiner C, Glaser B, Teixeira W G, et al. Nitrogen retention and
plant uptake on a highly weathered central Amazonian Ferralsol
amended with compost and charcoal [ J ]. Journal of Plant
Nutrition and Soil Science, 2008, 171(6) ; 893-899.

WRIGGSHE, -, gk, S N TREIIREm &0 T %6 15
st S RIORE 53 A7 25 [R) AR AR [T ] 7J<j:f7‘|‘<%#'ﬂ><., 2010,
24(5): 163-168.  _ -

Chen X Y ,-Niu Q X Zhou J, et al. Study on sp.g.ti-eﬂ Vaﬂahlhty

characters of stecp purple soil particles under l’dlnfd:l] simulation

condition[/J 16 “Journal of Soil and Water Con%ervahon 010, 24
(5): 163- s, 0 ’
- i
o = F
r J - v F
) 4



HUANJING KEXUE Vol.41  No.3

Environmental Science (monthly) Mar. 15, 2020

CONTENTS

Evolution of the Distribution of PM, 5 Concentration in the Yangtze River Economic Belt and Its Influencing Factors ««+++x+veeeeeeees HUANG Xiao-gang, ZHAO Jing-bo, CAO Jun-ji, et al. (1013)

Chemical Characteristics and Source Apportionment of Water-Soluble Tons in Atmosphere Aerosols over the East China Sea Island During Winter and Summer ««««eseseesessersesenenenennenes

FANG Yan, CAO Fang, FAN Mei-yi, et al. (1025)
Analysis of Chemical Components and Sources of PM, 5 During Autumn and Winter in Yangquan City - WANG Cheng, YAN Yu-long, XIE Kai, et al. (1036)
Chemical Compositions and Sources of n-Alkanes and Saccharides in PM, 5 from Taian City During the Summer YI Ya-nan, HOU Zhan-fang, YANG Qian-cai, et al. (1045)
Physical and Chemical Characteristics of Atmospheric Particles in Autumn in Mt. Huangshan —«e-eeeseesereresrmenenninneneninenens BIAN Yi-shu, YIN Yan, WANG Hong-lei, et al. (1056)
Characteristics of Aerosol Optical Depth in the Urban Area of Beibei and Its Correlation with Particle Concentration «»«+s«+sessesveseeseeees ZENG Wei, HAO Qing-ju, ZHAO Zhong-jing, et al. (1067)
Emission Characteristics of Volatile Organic Compounds from Typical Industries in Zibo WANG Yu-yan, WANG Xiu-yan, DU Miao, et al. (1078)
Analysis of Pollution Characteristics and Sources of Atmospheric VOCs in Ezhou City FU Yu-meng, YANG Hong-gang, LU Min-yu, et al. (1085)
Producing Coefficients and Emission Coefficients of Volatile Organic Compounds from the Automobile Manufacturing Industry in Zhejiang Provinge  «e+vsseeseseeesssisssennsiincnne
......................................................................................................................................................... TENG Fu-hua, YANG Zhong-ping, DONG Shi-bi, et al. ( 1093)
Pollution Characteristics of Volatile Organic Compounds Emission from the Metal Packaging Industry Based on Analysis of Process ++:++e+e+ee: WANG Di, NIE Lei, ZHAO Wen-juan, et al. (1099)
Profile Characteristics of VOCs from Wood and Economic Crop Burning NIU Zhen-zhen, KONG Shao-fei, YAN Qin, et al. (1107)
Accounting Methods of VOCs Emission Associated with Production Processes in a Fine Chemical Industrial Park «++-eseeeeeeeee *+ YE Han-yun, TIAN Jin-ping, CHEN Lii-jun ( 1116)
HONO Observation and Assessment of the Effects of Atmospheric Oxidation Capacity in Changzhou During the Springtime of 2017 «++++- SHI Xiao-wen, GE Yi-feng, ZHANG Yu-chan, et al. (1123)
Analysis of Activity and Its Emissions Trend for Construction Equipment in China «essevesesessssssmsssmsnensinininnsneen PANG Kai-li, ZHANG Kai-shan, MA Shuai, et al. (1132)
Air Pollutant Emission Tnventory from LTO Cycles of Aircraft in the Beijing-Tianjin-Hebei Airport Group, China «+:«+ssssessereeressenserseneenes HAN Bo, KONG Wei-kai, YAO Ting-wei, et al. (1143)
Particle Size Distribution of PM Emission from In-use Gasoline and Diesel Vehicles —«+veesserrererseemeneneninsnsiiininsenns WANG Rui-ning, HU Qing-yao, REN Hong-juan, et al. (1151)
Impact of Parameterization on the Estimation of Ammonia Emissions; A Case Study over the Yangize River Delta -+ -+ ZHANG Qi, HUANG Ling, YIN Si-jia, et al. (1158)

......................................................................................................................................................... WU Hong-xuan, SHI Chang-qing, ZHANG Yan, et al. (1167)
Variations of Stable Oxygen and Deuterium Isotopes in River and Lake Waters During Flooding Season Along the Middle and Lower Reaches of the Yangize River Reglons ««w+v+svseeeerereeeee
.............................................................................................................. ‘e e L.l Jlngy “ U Hud -wu, LHOU Yong qlal’lg, el al' ( 1176)
-+ LIU Song-tao, ZHANG Dong, LI Yu-hong, et al. (1184)
LU Xiao-li, LIU Jing-tao, HAN Zhan-tao, et al. (1197)
Remote Sensing Monitoring on Spatial Differentiation of Suspended Sediment Concentration in a River-Lake System Based on Sentinel-2 MSI Imaging: A Case for Shengjin Lake and Connected
Yangtze River Section in Anhui Provinge «+-«e-«eesseeressesseestnennetnininiiniini st WANG Hang-hang, WANG Jie, CUI Yu-huan (1207)
CDOM Optical Characteristics and Related Environmental Factors of High-turbidity Waters on the Loess Plateau LIANG Xiao-wen, SHAO Tian-tian, WANG Tao ( 1217)
Effects of Artificial Destratification and Induced-natural Mixing on Water Quality Improvement in a Drinking Water Reservoir - + WEN Cheng-cheng, HUANG Ting-lin, LI Nan, et al. (1227)
Effect of Filter Speed and Water Quality on Ammonia Removal in Groundwater Containing Tron, Manganese, and Ammonia at Low Temperature =~ «+seseseereesesesenensennenensnininenne
ZHANG Jie, MEI Ning, LIU Meng-hao, et al. (1236)
** YANG Jia, ZHOU Jian, QIN Bo-qiang, et al. (1246)

Water Sources and Factors Controlling Hydro-chemical Compositions in the Yiluo River Basin

Chemical Evolution of Groundwater in the Tacheng Basin of Xinjiang in the Process of Urbanization

Long-term Variation Characteristics of Zooplankton Community Structure in Meiliang Bay, Lake Taihu

Community of Benthic Diatoms and Their Relationship with Aquatic Environmental Factors in the Tangwang River, China = -++esereeeee XUE Hao, WANG Ye-yao, MENG Fan-sheng, et al. (1256)
Succession Characteristics and Water Quality Responsiveness Evaluation of FG and MBFG in Yanlong Lake Water Source Ecological Purification System «+«+sessessersereeemenenseninenennnnens
..................................................................................................................................................................... WANG Lian, LI Xuan, MA Wei-xing, et al. (1265)
Characteristics of Nitrogen and Phosphorus Output and Loss Flux in the Shipanqiu Watershed, Three Gorges Reservoir Area «+««+«+-eeeseeee CHEN Shi-qi, LONG Yi, YAN Dong-chun, et al. (1276)
Effect of Optimized Fertilization and Biochar Application on Phosphorus Loss in Purple Soil Sloping Farmland «++«+sx+eseeeeeseesveesereneeees LUO Dong-hai, WANG Zi-fang, LONG Yi, et al. (1286)
Use of Iron-modified Calcite as an Active Capping Material to Control Phosphorus Release from Sediments in Surface Water Bodies -+ BAI Xiao-yun, LIN Jian-wei, ZHAN Yan-hui, et al. (1296)
Preparation of Tea Waste Biochar and Its Application in Tetracycline Removal from Aqueous Solution ««+sesesessessesremsesenennsenenns FAN Shi-suo, LIU Wen-pu, WANG Jing-tao, et al. (1308)
Adsorption Characteristics of Sulfamethazine on Three Typical Porous High-temperature Modified Solid Waste Materials WANG Jing, ZHU Xiao-li, HAN Zi-yu, et al. (1319)
Sorption of Polybrominated Diphenyl Ethers by Virgin and Aged Microplastics «+++++++++- ++ XU Peng-cheng, GUO Jian, MA Dong, et al. (1329)
Spatial Distribution and Risk Assessment of Heavy Metals in Sediments of the Ruxi Tributary of the Three Gorges Reservoir — ++++++++- FANG Zhi-qing, WANG Yong-min, WANG Xun, et al. (1338)
Distribution and Risk Assessment of OCPs in Surface Water, Sediments, and Fish from Lake Gucheng and Inflow and Outflow Rivers -+ KAN Ke-cong, GU Xiao-hong, LI Hong-min, et al. ( 1346)
Occurrence and Ecological Risk Assessment of Typical Persistent Organic Pollutants in Hengshui Lake ««+eeeereeeseerenensininineicnen ZHANG Jia-wen, WEI Jian, LU Yi-fan, et al. (1357)

Pollution Characteristics and Risk Assessment of Typical Orgﬂnophosphate Esters in Beijing Municipal Wastewater Treatment Plant and the Recemng Water

Advanced Nitrogen Removal Characteristics of Low Carhon Source Municipal Wastewater Treatment via Partial-denitrification Coupled with ANAMMOX — «eeereseereersenserenenensnninensnn

--------------------------------------------------------------------------------------------------------------------------------------------------------------------- MA Bin’ XU Xin'Xin, GAO N[ﬂ()'h(]ng, el ul. < 1377)
Stable Nitrite Accumulation and Phosphorus Removal from High-nitrate and Municipal Waslewaters in a Combined Process of Partial Denitrification and Denitrifying Phosphorus Removal
(PD-DPR) - erereeeee e e WANG Qiu-ying, YU De-shuang, ZHAO Ji, et al. (1384)

Start-up of CANON Process and Short-cut Nitrification in a Pilot-scale MBBR Reactor FU Kun-ming, YANG Zong-yue, LIAO Min-hui, et al. (1393)

Influence of Antibiotics on the Denitrification Process of Antibiotic Resistant Denitrifying Bacteria and the Analysis of Microbial Community Structure —««+«+«ssessessersesenemenenseninenennnnens

DAI Sha, LI Peng, PENG Wu-ging, et al. (1401)
Aerobic Granular Sludge System with Multiple Influent-Aeration Operation Strategy ZHANG Jie, WANG Yu-ying, LI Dong, et al. (1409)
Effect of Alkaline Sludge Fermentation Products on the Nitrification Process and Performance QIU Sheng-jie, LIU Jin-jin, LI Xi-yao, et al. (1418)
Effect of Sulfate on the Migration and Transformation of Methylmercury in Advanced Anaerobic Digestion of Sludge - - HE Xiang-lin, LIU Ji-bao, YIN Yong-guang, et al. (1425)
Spatial-temporal Variation and Source Change of Heavy Metals in the Cropland Soil in the Industrial City ~+««ersesessereereenees LI Yan-ling, LU Yi-fu, CHEN Wei-ping, et al. (1432)
Assessment and Spatial Characteristics Analysis of Human Health Risk of Heavy Metals in Cultivated Soil JI Chao, HOU Da-wei, LI Fa-zhi, et al. (1440)
Microbial Diversity and Physicochemical Properties of Rhizosphere Microenvironment in Saline-alkali Soils of the Yellow River Delta ZHAQ Jiao, XIE Hui-jun, ZHANG Jian (1449)
Effects of Different Land Use Typess on the Molecular Ecological Network of Soil Bacteria «+«+++++++++- LI Bing, LI Yu-shuang, WEI Jian-bing, et al. (1456)
Responses of Soil Organic Carbon Fractions to Land Use Types in Hilly Red Soil Regions, China - -+ ZHANG Xiao-fang, ZHENG Sheng-meng, XIA Yin-hang, et al. (1466)
Effect of Organic Fertilizer and Inorganic Fertilizer Application on N,O Emissions from Fluvo-aquic Soil in the North China Plain -+ SUN He-yang, WAN Zhong-mei, LIU De-yan, et al. (1474)
Characteristics of Heavy Metal Absorption by Winter Wheat and Its Quantitative Relationship with Influencing Factors =~ ««+eeeeeeeeeeseesee WANG Yi-wen, RUI Yu-kui, LI Zhong-yang, et al. (1482)
Effect of Calcium Magnesium Phosphate on Remediation Paddy Soil Contaminated with Cadmium Using Lime and Sepiolite -++++++++- YAN De-mei, GUO Zhao-hui, HUANG Feng-lian, et al. (1491)
Passivation and Remediation Effects and Mechanisms of Plant Residual Modified Materials on Lead-Contaminated Soils -+« FANG Ya-li, ZHU Zong-qiang, ZHAO Ning-ning, et al. ( 1498)
Effects of Exogenous Spermidine on Seed Germination and As Uptake and Accumulation of Rice Under As® * Stress -+ * LIU Shu-jin, HUANG Yi-zong, BAO Qiong-li, et al. (1505)



	fm+zml.pdf
	fm
	未标题提取页面 


