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Abstract: [Objective] To seek more effective agronomic measures to reduce runoff, sediment and phosphorus
loss emissions under the combination of different stacking methods and straw returning densities. [Method]

Under the conditions of natural rainfall, different straw returning densities (0.75, 1.5 kg-m™), different straw
crushing particle sizes (1, 5 cm), adding water or urea were designed to study the effects on runoff and sediment
amount, and phosphorus loss of slope farmland in the middle of Yunnan. [Result] The straw density of

1.5 kg-m ™, straw particle size of 5 cm, and water retting could effectively reduce the runoff and sediment yield

WiEHH:2021-07-16 ML E & FHE]:2022-03-31 13:13:45

P 4% B & Hb1IE: https://kns.cnki.net/kems/detail/44.1110.S.20220329.1818.008.html

TEEBN 2 #, MEARL, T2NFAESKRIMAR, E-mail: ws29080@163.com; @iE4E4: Riem, &#4%, HE,
FZNFRBAK LR LA R LB, E-mail: songyalil9851205@sina.com

EEUE: =4 AT X £ &A1 B (2018BBO18); =4 X% 4 4] 4] ki 231 X7 B (202010677047); =4 K+
PRFF IR 35 W B AN RBBOK 2 AR W 35 5] B (09963-632166)


mailto:ws29080@163.com
mailto:songyali19851205@sina.com
http://dx.doi.org/10.7671/j.issn.1001-411X.202107028

30 Hepg Ll K5 224k (https:/xuebao.scau.edu.cn/zr/hnny_zr/home)

43 %

of tobacco slope farmland by 18.59%—-38.60%, 12.50%—38.60%, 10.6%—38.60%. Compared with the treatments

of 1.5 kg'm* straw density, 1 cm straw particle size, and water and urea retting, 0.75 kg-m* straw density, 5 cm

straw particle size, and water-added could decrease runoff and sediment total phosphorus and runoff PO, -P

concentration by 2.82%-66.67%, 0.38%—57.53% and 1.97%—-64.73% respectively. The ratio of PO, -P in runoff

was 35.30%-77.59% of the total phosphorus concentration. Straw density of 0.75 kg-m >, straw particle size of

5 cm, and water retting could effectively reduce the risk of phosphorus loss in tobacco sloping farmland in

Erlongtan small watershed. The total phosphorus loss in runoff and sediment respectively highestly reduced
63.64% and 64.74%, 63.89% and 57.87%, 63.89% and 64.74%. [Conclusion] The use of 0.75 kg'm™ straw

density, 5 cm straw particle size and water retting treatment can control phosphorus loss in central Yunnan

watershed and reduce the risk of runoff, sediment and phosphorus loss on slope farmland.
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Table 1 Fertilizer details

Jiti FH &/(kg-hm ) Fertilization dosage

2 Species N:P:K" -
i Total N P
JESAE Base fertilizer 12:6:24 2475 29.7 14.85
LT HE Seedling fertilizer 28:0:5 45.0 12.6 0
IEAE Additional fertilizer 12:6:24 772.5 92.7 46.35

)AL A e 4 RAHAT R B0

1)The mass ratio of nitrogen, phosphorus and potassium in compound fertilizer

TR HE . RIG B E 9 ML EE, 2 X IREDR
WINFEFE (T))s 0.75 kg'm ™ FEFF 25 E+ 5 om FiFFHHL
FE+/KHEIX (T,)s 0.75 kg-m > FEFFEE+ 5 cm FEFFRL
JE+IK 5 IREHEIX (T3) 0.75 kg'm * FEFFHE+ 1 cm
FEATRLEE +/K HEVX (T,) 0.75 kg-m ® FEFF 3 E+ 1 em
FEFTHLEE +7K 5 PR R HEIX (Ts)s 1.5 kg-m 2 FEFT 25 5+

5 cm FEFPRLEE+KHENX (To)s 1.5 kg'm 2 FEFFZEE+ 5 cm
FEFPRLE+/K 5 IR ZHEIX (T-)s 1.5 kg-m > FEFF23 5+
1 cm FEFTRLEE+KHENX (Tg)s 1.5 kg-m > F5 AP35+
1 em FEFFRLFEHIK 5 IR ZEHEIX (To)o FEFFIEH 5 K
I EBE, JEAEFTRIN 0~20 cm 2, {ERFT 20 B
S HE5HIER MRS ARAHE LK 2,

R2 BHEFLEASXREREE

Table 2 Treatment and fertilization dosage of different plots

FEFTHEIX 7 I
AR/ (g'm™) FEFFIE HE/(g'm™) T H JREE/(g'm?)
e Fertilization dosage Straw-returned amount & /cm Straw compost urea
Treatment : \ \ \ Degree of ‘ addition amount \
B FEr AL BAE et it H & et straw it 1 & ra
Base Seedling  Additional Pure Straw-returned Pure crushing  Fertilization Pure
fertilizer  fertilizer fertilizer ~ phosphorus amount phosphorus dosage  phosphorus
T, 70 13 214 17.04 0 0 0 0 0
T, 70 13 214 17.04 750 2.025 5 0 0
T; 70 13 214 17.04 750 2.025 5 3.75 0.01
Ty 70 13 214 17.04 750 2.025 1 0 0
Ts 70 13 214 17.04 750 2.025 1 3.75 0.01
T 70 13 214 17.04 1500 4.050 5 0 0
T, 70 13 214 17.04 1500 4.050 5 3.75 0.01
Tg 70 13 214 17.04 1500 4.050 1 0 0
Ty 70 13 214 17.04 1500 4.050 1 3.75 0.01

1.3 #mREENE

PN 22354 0~20 cm #2388, B b hy
T3 0~5 cm. 5~10 cm. 10~20 cm 3 A H 2K FE,
WA IR FAE . WIS EK DI, £ K
BEKEERE, 70 A0RE 1 RIS B P KR, JF
R 2 7K 0 HR 30 i > 388 SRR A, AN 8 5T B
200 mL, PR Ix Be e SR A JE HL 250 mL /B AR
B IKRAE B E AKRE, 4 °C 4/ FRTE, £ 240 N
Ib e, W KRR S BER (PO, -P) REIK
FE o BUBAMKEE G, B HEE . BT, e e b
A R BRI E AR, 711 BY(EHE R F

W/ 5143 BT G E e vb & B o KA SV P iR R
A B DU EL B (GB 11893—1989) il & ;
PO, -P HAHEAPTLL A7 (NY/T 2421—2013) 1]
Es VM EHELABEAAS EHZ (NY/T
1121.24—2012)"7 U 5E o &b 3 P47
55, HCF-31H

B 3™ &I K S S B KRR, A5
FEKERTE 6 HE 9 H, fEidskiIFEKA, EE T
4 S WA K FAT, BP7 A28 HW8 H 7 H.8 H
15 HF1 9 H 8 H, FFAKES AN 6.2, 22.0, 12.4,
17.2 mm, F&E7KBRRE 7358 2.6+ 23.6+ 3.1, 21.0 mm-h ™',
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(6.2 mm. 2.6 mm-h"), 8 J 7 HIFE/KESBEK®
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Average runoff
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Average sediment
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VeI P RS & 2
K P B AN P 2 1) /E K ] Microsoft Excel
2010 347, AHIRYES# R H SPSS 23.0 #4317,

Ji 220 M b 2 R IR ] LSD i
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MRV E (B 1AL 1B) K&, 7 H 28 HAY
mE Sl BN SR EK R/IME, 8 H 7T H

B 0815 | 09-08

aA

T T, T, T, T,

5
AbFH Treatment

FNE T EARFR)/NG T B R R — PR R AR B 2 ) 72 57 82, R R RS = B R [ — AL BN R K 2 () 72 53 2 3 (P<0.05, LSD i)
Different lowercase letters on the columns in each figure indicate significant differences among different treatments under the same rainfall, different capital
letters indicate significant differences among different rainfalls under the same treatment (P<0.05, LSD method)

El1 47K PRELIE~TR FEiHHE

Fig.1 Runoff and sediment characteristics under four rainfalls in different treatments
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AR S T Vb & 22 18 1) % I % R 1) B R fEL, 8 H
7T HSH TR LR mEN 551 gm?, 7 A
28 HIWH A 2.75 gom™, Ui~ E S5/~ B E
B K B0 B ()38 KT 3G n, HFR K& S50 E. K
TR 5 PV B AR S 3 (P<0.05).

META 7] LLE H, 1E 4 K, Ty~To #6177
PRI R T, PRI T 15.15%~40.58%; AN A HE
W7 SR P E A A A 1.5 kg/m® FEF%E
FE (Tgs Ty Tgs To)» 5 cm FFEFFRLEE (Tos Tas Ten
T,), JIZKHEIX (Tys Tys Ton Tg) 43 HIECHEFH 0.75 kg/m?
FEFF B FE (Tys Tss Ty Ts)s 1 om GHAEFFRLE (Tys
Ts Ty~ To)s MK SR ZHEIX (T3n Tss Ton To) P2V
DT 2.01%~30.38%, 5.04%~43.26%, 0.67%~
37.13%, BT 1.5 kg m > FEATIEH . 5 cm
FE AT L L « N 7K HE VX 35 T 450 4 R o 20> 395 T 7= I o
M= (B 1B) KRE, T,~Ty FEH P20 &5 T, °F
Bk 7 0.97%~19.68%; JitiF 0.75 kg/m® FEFT %
JE (Tys Tss Tys Ts), 5 em FFEFFRLE (Tys Tss Ton
T,), MIZKHEIXAEE TS (Tys Tys Ten Tg) 23 %L 1.5 kgm
FEFT B (Tgs Ton Tgn To)s 1 em HAEFTRLE (T,s
Ts Tgs To)s MK S JRZHEIX (T3n Tss Ton To) P90
I T 0.22%~20.82%, 0.58%~24.64%, 0.63%~
36.10%. PtEAHET 0.75 kg m™? FEFT 55 5 cm F5 AT
AN 1) i PR S L R AT
22 AREMERGRSTEFITHE E X H i iR

ERMERRERENEN

AN A A PR 20 2R B L 2, 4 R K, &
FERS A B IR E AR IR B2, 4 IRFEKRTR
R R 8 H 7 H>8 A 15 H>9 A 8 H>
7 A 28 HIFUEE, 8 H 7 HAZR U AR B 1A 3] 0
B, H5HAMRKZERRZE (P<0.05). FHF KK
R, B T)~To BRI T, &1 17.13%~
71.15%; AS[RIHEIX J7 AR L S B IR O 9k B S B0 o it
F10.75 kg-m ™ FEFT S (T, Tys Ty, Ts)s 5 cm FEFT
FLFE (Tys Ty Tgs T5)s MIZKHEIX (Ton Tys Ton Tg) 53
AL 1.5 kg-m” FEFFEBE (Tgs Ton Tgs To)s 1 om F
FERLEE (T4 Tss Ty To), MK RFEHEIX (T3 Tss
To To) FEAK T 7.79%~66.67%, 3.33%~66.51%,
2.82%~61.92%( 2A). #bEE T,~Ty PO, -P i KK
FERE T, & 16.29%~71.14%; A A HEIX 77 RAZ T
PO, -P W E 4L 2L 0.75 kg m ™ FEAT % &
(Ton T3a Ty Ts), 5 cm FEFFRLSE (T, Ty Toa To)s AN
IKHEIR (Ton Tyn Tgn Tg) 735 1.5 kg-m ™ FEFFEE
(Tgr Tos Tgs To)s 1 em FEFFRLEE (Tys Tss Tygs To)s MM
KERFZHEIR (T3 Tss Tos Ty) BFAKT

1.97%~64.47%, 3.23%~64.36%, 3.39%~64.73%
(K 2B). PO, -P/E B ALIEE N 35.30%~77.59%,
9 H 8 Hi5 7 H 28 HITJ 91%, 75 i AL 5 A i A
FUR R XS 0, EL A 52 0B B 1) F AL 1
BTN (] 20).
23 ARMERA R STEFT HE E XK iR

PR ENEMN

H K 2D 15 H, 7 4 S M B oK, Je b Sk
BEEME 8 H7H>8 A 15H>9 H8H>7 H28 H
R, H2EREE (P<0.05). 4 T,. Ts. Ty
Te VEVD BB 5 T, P20k /D 38.61%- 12.11%.
24.68% 20.99%, ALFE Ty, Ty Tgs To JE UV BB E
BT, P10 1.13% 3.02%. 19.02%. 26.92%:; AN HE
W7 Ve vb S R W BRI AT 0.75 kgrm™?
FEFTBEFE (Tos Tss Ty, Ts), 5 cm AEFFRLEE (Tos Tse
T~ T7)s MIZKHEIX (Tyn Tyn Ten Tg) 70 51%% 1.5 kg-m™>
FEFFBEE (Ten Ton Tgn To)s 1 cm FEFFRLEE (Tys Tsa
T~ To)» MK S IR EHEIX (T5s Tse Tos To) FEAK T
8.38%~57.53%, 0.54%~55.84%, 0.38%~55.55%. 5
8 H 7 HML, 8 A 15 H.9 A 8 HIB s 4k
FE 53 FIBEAR T 11.27%~42.97% F1 9.33%~39.26%,
W BH B o5 00 B AR R ) RS, & A B YR VD S AR
JHR P R I AR
24 ARMERARSHEFTHEEX iR

ok 2 RIFHE

4 RBEIK R, ASTRIHEIR J7 ORI RS AT 1% B R
B SR R A N 1.97~5.35.3.51~11.24.
2.25~5.74 F12.54~8.52 mg-m %, Je Vb BB k&
AN 0.61~4.45,1.47~4.16. 0.91~2.16 F1 1.05~
2.70 mg-m . AFRACEAFRAEY SR AR R
N8 H7TH>8H15H>9 A8 H>7 H 28 HIIM
e FEKESE N, SoBEm kSN, B iR #E
(P<0.05). 5 8 H7 HAMW, 8 H15HAM9 H 8 H
SRR E B R T 43.81% F122.10%, HEE%H
N [1] (R HE RS B T B o AS[RIHEIX 5 X, FFFIE F %
FETF R T BRI R & . BR T, 4h, HARLHAR S
WA ER T, I 16.17%~62.17%, & Tg.
Ty #b HAREE VD SRS B T, B9 8.99%~
38.44%; [FIFERIBEK 26 T, BB AR ID
B A BRI 0.75 kg-m? FEFT S5 (T,
T3~ Ty, Ts), 5 em FEFFRLE (Tos Tsn Ton To), MK HE
X (Tys Tys Ton Tg) 7355 1.5 kg-m™ FEFF5 B (T
T Tga To)s 1 em FEFFRLEE (Tys Tss Tgn To)s MK SR
FEHEIX (T3 Tss Tos To) i FEAK T 63.64% Al
64.74%, 63.89% F1 57.87%, 63.89% F1 64.74%. i
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mT, WT, WT, T, W7, BT, WT, MT, NT,
2.5 A: #2¥i Runoff

p (V%) (mg-L™)
Total phosphorus content

B: #2it Runoff

p (PO, -P)/(mg-L"")

-P)p (JATk)
Loss ratio of PO, to total phosphorus

4

p (PO

w (EB%) /(mg-kg™)
Total phosphorus content

07-28 08-07 08—15 09-08
3
Date

E/NE PR BRI /NS BRI R — B KN R b L2 8] 22 53 2 35, ANIR] KRS SRR R [F) — AR B [ K 2 ) 22 57 45 2% (P<0.05, LSD i)
Different lowercase letters on the columns in each figure indicate significant differences among different treatments under the same rainfall, different capital
letters indicate significant differences among different rainfalls under the same treatment (P<0.05, LSD method)

2 4K PAELEMNEREEE. PO, P REAEREESRD SHRKAENZIT
Fig. 2 Effect of different treatments on the loss of total phosphorus. PO, -P and loss ratio of PO, -P to total phosphorus in
runoff and total phosphorus loss in sediment under four rainfours
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Fig. 3 Effect of different treatments on total phosphorus loss in runoff and sediment of sloping farmland under four

rainfours
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11.24 mg-m?, SR KL EN 68.78%~74.44%.
T RN o 4 i H R R, LR
R, I MZEZ R AW, RIEMEE B0, +
BEFLBRARA K, S & T = A Li 260 A
FR, R L LIEFRSRARR R E R . B
ARG TE SR B SR ML A 72 g Bl 2 51 R L IR
Rk, Hn ks Sy R 7 a0 RIS
Jiti AL 5L 25 ) AE O, WACPE B KO R 2B T AT B it
JE ke S5 A S B2 3 3 SRR AL 1 E R R
R TEARM T 4 37 3R KA, i 0.75 kg'm™
FEAF R 5 em FEFTRLEE . In/K HEIX 34 B AT 250k 2>
BRAE VD S BER R B . S AR, T, S H A AL
A LR E R AR B R &, X 2R T
UL s A A5 2 FH S B8 At P52 A X e 224, mT B 1k 5
% (1) 38 UKL A N9 K R, % R A A B A b A B
T k2 A28 S R 1 S B0, e ¢ B AR B T 1) 7
W=, I8 B PR RS H s 1T RE 2 i
TAEREFTIE H I 2, RS AT RER B — & =18, oK
AP - B A AR, BAE YRR SO R I,
AT EL Ll AR — 2 35 4 B 38 R A bR, B 3
BRI S S B BN, 76 4 W, 1]
DUE H 2 B K B IA B i i, PRI s A B i
KHSEH A& B MR RS, TRHTERK
(1 B 7K PN SR K g O PR EE, BN TR
TR AL -

2% LTRSS 3 B b A AR
SRFKKH 0.75 kg m > FEFFH B 5 om FE AT kL
J5E LA R 0 7K HE X Ak B R ARG 12 90 35k 3% B b A2 S VR VB
KRBV o AT 8 HZ i sk il R Ok 1 R A
7R ek /D B G 7R W 2R HEAT A SENE B, I )
IR BN, AR T BB R R & i, R A A
RE B AEANASFF 00 2% s 7R AT A I B 5
JE RS AT A4 FH 55 96k B it IR AH TC A, 7E DS 3B R
TP YD (1 [ B R A R 28, [ AR 3 B T
W55 G, AT 20Tk G B 2% IR A O o A AL 3 B
5 R B AN 5
33 g

1) JitifH 0.75 kg'm > FEFF 2L 5 om FEFFRLEE
H/KHENX, i S PO, -P IR HIBEIR T 2.82%~
66.67% 1 1.97%~64.73%, V&2 2 5 SR
1) 35.30%~77.59%, FAR I 2 1 32 207 2

2) i 0.75 kg'm ? FEFF L 5 cm FEFRLE
DL 0 7K HE TR Y8 Vb S B A 2R R B 2 A P R R,
W 2N 0.38%~57.53%; Bl 5 MR BEAE 4 A= K I [] 1)
R, &40 BRYE VD B AL R R B 5 B I8 T P A 1

R

3) i 0.75 kg-m” FEFFEE 5 om FEFFRLE
TR 7K HE X T AR B /) i 3 T b 1 2
PRI, A2 I A Vb R U R & 4y ) e e PR A
63.64% F1 64.74%- 63.89% 1 57.87%- 63.89% Fl
64.74%; R PRI A EN 1.97~11.24 mg'm?,
5 R AR K E R 68.78%~74.44% . it Wi %I
S Y THT Y5 5 G (1) 32 B 50 [R] 2102 B T P A i 4%
WHTHE T B R -
S k-

(11 5EE, BEERL W EORR, 55 R4S 12 203 i 139812
LI, KL ORBREAR, 2016, 30(3): 1-5.

[2] FMESE, RBE, BEGR, S5 BRI AR a5 B 3
TH 7K Bl 0 205 M R R i [T, 28 &5 543, 2015, 35(8):
2574-2580.

[31 YANG J L, ZHANG G L, SHI X Z, et al. Dynamic
changes of nitrogen and phosphorus losses in ephemeral
runoff processes by typical storm events in Sichuan
Basin, Southwest China[J]. Soil & Tillage Research,
2009, 105(2): 292-299.

[4] ARONSSON H, HANSEN E M, THOMSEN I K, et al.
The ability of cover crops to reduce nitrogen and phos-
phorus losses from arable land in southern Scandinavia
and Finland[J]. Journal of Soil and Water Conservation,
2016, 71(1): 41-55.

[51 MANDAL S, GOSWAMI A R, MUKHOPADHYAY S
K, et al. Simulation model of phosphorus dynamics of an
eutrophic impoundment-East Calcutta wetlands, a Ram-
sar site in India[J]. Ecological Modelling, 2015, 306:
226-239.

[6] AMAYA A, MEDERO N, TANCREDI N, et al. Activ-
ated carbon briquettes from biomass materials[J]. Biore-
source Technology, 2007, 98(8): 1635-1641.

[71 SOLTANGHEISI A, RODRIGUES M, COELHO M J A,
et al. Changes in soil phosphorus lability promoted by
phosphate sources and cover crops[J]. Soil & Tillage Re-
search, 2018, 179: 20-28.

[8] MALTAIS-LANDRY G, FROSSARD E. Similar phos-
phorus transfer from cover crop residues and water-sol-
uble mineral fertilizer to soils and a subsequent crop[J].
Plant and Soil, 2015, 393(1/2): 193-205.

[9] PMENE, FIE4R, &K, 5. 58 O i i o) 45 e [l L =
ARBLIIFE R[], AEZS 4, 2012, 32(8): 2539-2549.

[10] ¥ VEVIRS G X 3595 43 B (W2 (7], A1
REFEAR (B IRFLAAR), 2006(3): 277-279.

[11] ¥h3i2E, BRI, Mottt R AT 0 FHOXS 3%8 08 Rk 1
SCMRRIEFE[I]. vh LA 223, 2016, 32(9): 148-154.

[12] E#F, SERAS, £ AT, 5. FEFF L H 0 FE B a0
K], ZRAREREE, 2013, 41(13): 5761-5763.


http://dx.doi.org/10.2489/jswc.71.1.41
http://dx.doi.org/10.1016/j.ecolmodel.2014.07.008
http://dx.doi.org/10.1016/j.biortech.2006.05.049
http://dx.doi.org/10.1016/j.biortech.2006.05.049
http://dx.doi.org/10.11924/j.issn.1000-6850.casb15090097
http://dx.doi.org/10.3969/j.issn.0517-6611.2013.13.045
http://dx.doi.org/10.2489/jswc.71.1.41
http://dx.doi.org/10.1016/j.ecolmodel.2014.07.008
http://dx.doi.org/10.1016/j.biortech.2006.05.049
http://dx.doi.org/10.1016/j.biortech.2006.05.049
http://dx.doi.org/10.11924/j.issn.1000-6850.casb15090097
http://dx.doi.org/10.3969/j.issn.0517-6611.2013.13.045

%4 ES

12, S5 REATHEIXIE B SR AR Yevb 5 BRI % 1 S i 37

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20] %

[21]

[22]

LT, X, 2R 58, 55 AN IRIE o 7 2O A p
BT EEMA (). IR A S R 22541k, 2019, 6(1): 16-
20.

TR, TR, MG, 5. A IE YR AR AT 32 F X
ﬂfﬁﬁ;’i%ﬂti@mﬁmﬁ?ﬂmm WL Aol R, 2019,
60(2): 203-207.

B RO RbrdE b, KT S BERIE H R o
6 GB 11893—1989[S]. db5T: #h [ F5 v Hi B A,
1989.

Fp N B A ) R ol 3 o o B ) A R A A R
W5 BT L i NY/T 2421—2013([S]. db5T: i E
Ak H R*E, 2013.

i RECSYNSERE o W E SR A 1 o i = i B a3 o 1
243 4y LEAENNE B3 E & AE: NY/T
1121.24—2012[S]. At A ER L H AR AL, 2012,

ZEAG TC. M 9% 2O R I Tk R 3], UK LRI A,
2006(5): 1-4.

vk, HEIK, A, 5. K T 28 HLER =0k g X 7
YN S SR R R R 0], K R AR AR,
2015, 29(1): 126-131.

SR, W, R, & R FEAL S AF T K
ii}%?% >R R ) SRR BT T ], N A A A AR,

2008(1): 65-70.
ZEOR L, SR AL, SRS, & m S5 AEXRFHI N EX
I 2% el Ul U 5 A - SRR B B [0, AR RS IR 2
1%, 2020, 29(3): 543-549.

kAT, BREE, BRAIR, 25, AN R BE RS FT 34 FH O SRR3R
R B A W AR Tk R S (D], K AR R AR
2019, 39(2): 56-61.

(23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

(31]

[32]

B, ERE, BB, 5 A FARZE BRI X
FH BB AR I I R R AE S FL F 4% R FHF 7T 0], Ak 3R 55
BlEg2A47, 2019, 38(8): 1723-1734.

Wik, Bie 2L, - S mh 3R I8 2 B X Sk R M R
7). £ EREE, 2001(3): 256-258.

BRIGE Y, B, WA, S5 RN A PR R e B
T Tl R 2 RV DR R (0], R LA, 2016, 37(7):
2770-2778.

IRFEV, R, BV, 5. REATIE O 46 O L BB L 57 2y
TR AIFEIAI]. K AR 4, 2006(1): 30-32.

HMEGr, TR, BEME T, . AR Rt R AT 1R
B 2R FUE D], K AR ER244R, 2014, 28(6): 41-
45.

LI L, DAVIS A P. Urban stormwater runoff nitrogen
composition and fate in bioretention systems[J]. Environ-
mental Science & Technology, 2014, 48(6): 3403-3410.
MRAR, EIR%, ik, &5, 20358 NI As R R F 7
O IR R I E A [D]. A2 25224, 2000(3): 374-
377.

WA, IKEE. AVUBRAEAF &R S+
SEIE AL PRI FET]. B 50, 2018(4): 8-11.

3, X4k G 4T B m R R R R ATT]. =R
Aok, 2016(11): 12-14.

RARE, B/NL, 86T, 55 AEBHE T X SR IEH
Xof e FH 0B 97 23 AR IR K AR S R[], K DR 27 3R,
2012, 26(6): 6-10.

[HfEHwE FR%]


http://dx.doi.org/10.3969/j.issn.2095-7300.2019.01.003
http://dx.doi.org/10.3969/j.issn.1005-3409.2006.05.001
http://dx.doi.org/10.11654/jaes.2019-0609
http://dx.doi.org/10.11654/jaes.2019-0609
http://dx.doi.org/10.3321/j.issn:1009-2242.2006.01.007
http://dx.doi.org/10.3321/j.issn:1000-0933.2000.03.004
http://dx.doi.org/10.3969/j.issn.1005-1627.2016.11.006
http://dx.doi.org/10.3969/j.issn.1005-1627.2016.11.006
http://dx.doi.org/10.3969/j.issn.2095-7300.2019.01.003
http://dx.doi.org/10.3969/j.issn.1005-3409.2006.05.001
http://dx.doi.org/10.11654/jaes.2019-0609
http://dx.doi.org/10.11654/jaes.2019-0609
http://dx.doi.org/10.3321/j.issn:1009-2242.2006.01.007
http://dx.doi.org/10.3321/j.issn:1000-0933.2000.03.004
http://dx.doi.org/10.3969/j.issn.1005-1627.2016.11.006
http://dx.doi.org/10.3969/j.issn.1005-1627.2016.11.006
http://dx.doi.org/10.3969/j.issn.2095-7300.2019.01.003
http://dx.doi.org/10.3969/j.issn.1005-3409.2006.05.001
http://dx.doi.org/10.3969/j.issn.2095-7300.2019.01.003
http://dx.doi.org/10.3969/j.issn.1005-3409.2006.05.001
http://dx.doi.org/10.11654/jaes.2019-0609
http://dx.doi.org/10.11654/jaes.2019-0609
http://dx.doi.org/10.3321/j.issn:1009-2242.2006.01.007
http://dx.doi.org/10.3321/j.issn:1000-0933.2000.03.004
http://dx.doi.org/10.3969/j.issn.1005-1627.2016.11.006
http://dx.doi.org/10.3969/j.issn.1005-1627.2016.11.006
http://dx.doi.org/10.11654/jaes.2019-0609
http://dx.doi.org/10.11654/jaes.2019-0609
http://dx.doi.org/10.3321/j.issn:1009-2242.2006.01.007
http://dx.doi.org/10.3321/j.issn:1000-0933.2000.03.004
http://dx.doi.org/10.3969/j.issn.1005-1627.2016.11.006
http://dx.doi.org/10.3969/j.issn.1005-1627.2016.11.006

	1 材料与方法
	1.1 研究区概况
	1.2 试验设计
	1.3 样品采集与测定
	1.4 数据处理与分析

	2 结果与分析
	2.1 不同堆沤方式与秸秆还田密度对坡耕地产流产沙的影响
	2.2 不同堆沤方式与秸秆还田密度对坡耕地地表径流磷素质量浓度的影响
	2.3 不同堆沤方式与秸秆还田密度对坡耕地泥沙中磷素含量的影响
	2.4 不同堆沤方式与秸秆还田密度对坡耕地磷素流失量的特征

	3 讨论与结论
	3.1 耕地径流泥沙及磷素流失形态的变化特征
	3.2 耕地磷素流失量的变化特征
	3.3 结论


