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Nitrogen and Phosphorus Removal Efficiency of Different Vegetative Buffer Strips on Surface Runoff from
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Abstract; Vegetative buffer strips( VBS ) is a form of catchment management designed to control non—point source pollution. To test the ef—
fectiveness of different plants comprising a VBS, we conducted a series of tests on surface runoff characteristics using treatments with (a ynor—
mal fertilization with Amorpha fruticosa L. and Trifolium;(b )balanced fertilization with Amorpha fruticosa L. and Trifolium; (e )normal fertil-

ization with Trifolium;(d)balanced fertilization with Amorpha fruticosa L. The tests were conducted on sloping land in the catchment of Dan—

jiangkou Reservoir, Shiyan City. The results showed that the VBS was effective in removal of 85.8%, 95.6%, 61.9% and 82.8% for ammoni—

um—N in the winter wheat—growing season for treatments a, b, ¢ and d, respectively, but had lesser influencing in removing total phosphorus of
the surface runoff. During the summer growing season, removal rates were 98.0%, 97.5%, 97.2% and 97.5% for runoff, and 98.8%, 98.7%,

97.9% and 98.0% for erosion, 48.2%.86.2% .90.6% and 95.1% for ammonium—N, and 49.2%, 42.4%, 41.3% and 36.4% for total phospho—
rus for treatments a, b, ¢ and d, respectively. In the mountainous region of reduced farmland, a VBS of only 2 meters width had greater inter—
ception effects on ammonium—N than on total phosphorus. The VBS also had significant interception effects on runoff and sediment. Our re—
sults suggest that measures to reduce agricultural non—point source pollution in the catchment of Danjiangkou Reservoir area should include
the design of VBS systems.
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1 130.8 mX(HE K 24 m, BE 545 m), /XY K5/
X[t FHAR AT A 60 em =5 RRIE , Hom R L B E

JRUAT  HIHER 7 30 om, A0 WA 1, Wi
BHAEG— M TR T 2007 48 12 A7 /NXER
PR T 4 A5 SRR E R B (THE 6 m, #REE 0.8 m),
T 55 70 R B AR 18 B 0 AR b T RS G A 7 B3
6, 15 B HX /NI 2 K LIRS BN AR
B A,

2008 4F 12 H7e— M TARIZERD b, S4T30 3t
TR TS 3 W TR A R AL 2R, BNt ot B AR 1l P
4 /N BTSRRI HE N - (2) LEMEACAC S
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B/ DRI ERAKI, K B mda —
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R XA 2 B AR /N ZE (2008 4F 11 A—
2009 4F 5 A 31 H)FIE T4 (2009 4F 6 H—2009 4F
107 ), /N 1 FI/NX 3 HEATE@E AL, /X 2 Fi/ X
4 AT HMEAE . /INZZ AR R /N X AR 10.53
kg TR, 13.34 kg 1 BERRES ; -1t AL Ay e 3553 A AL
BUEETL b, R/ NX N 2 kg FALH, 0.2 kg TRIREE,
0.2 kg BiERAT . T R IIE B AL S /N X B 2.38 kg
PRE ,12.10 kg I BERRES ; -t HE A £ 3558 b AR Y
il b, BN X 4.63 kg SALHR,0.19 kg BREREE
H T o A (R B S D X B ORR R R —B, AR
510 #ko FEVR T EAFIBR WU 4 BI% FORHEATIEAE, 32
BLBREENE, $RATHIE AR R 5 R AR AR R A 3 B
5%. 1 2009 4 7 A 9 HIHATHE UGB, B/ NXE
Jiti 3.2 kg BRE ; T 2009 4F 8 A 6 H#ATHE _IKBIE,
BA/NZBHE 1.6 kg JRE
1.3 Wik A%
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TR E R EMARRR R BT ESE
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2.1 BINFEKEBHMEEREFRRER

HPYHWENEELEE4ZE10H,6 28 A
B e, S /N E K H (2008 45 11 H—2009 4
5H 31 H), {UBESR] 3 KFE, IR RS 0L R 5%
IPRREIFE 1,

HE 1A S, @R 6 M , Ziit4s
AN NHI-N FRRCR , I a3 80% L) |,
4351 85.8%.95.6% .61.9% FI 82.8%; %F TP {935
PAERRCRHIR B NHI-N, B2 B B H , 2009 4E 4 A
20 H R TGS —RRESIRENR, HTRTH
S R P , 2% of R B IR AR , TARRAE X
it TP WA B HEEBR . MEEYRERK XS
MR AR ZES A 13 B2 5 A 24 B
H, bl Nt NHG-N BB TRE, % TP AR
[FIFRRE 9428
22 BEEREKBERERFHENTL

RIGHE], 7RI/ R 28 T A, WK
Rk & A IR R R/ FKAE KR 2009 4F 6 A
Z 10 A, xR E R 374.1 mm, B HAED, K
B3 R R DL AN 2,

2 3 AYHE AR/ DX M b R AR R & A VD
R, B3R 3/H, ER—/DX AT R R LT
5T oy SRR A LR M P ARSUER &
TR HTR B, A T 3R M, TER vhaly it 2
SRR B 2 (R B AR AR B 3 (P<0.01),
Hou 2 3 B LA R A R 98.0% ,97.5% .97.2% Fil
97.5% WM EFREEST 5N 98.8%.98.7% .97.9%F1
98.0%,

AFIFEACAA PRI T , 2 /NE AR TR B R/NFUT A
S2<S1<S3<S4, FitERH, H/NKEHELA BHEH
25, HP S4 BRFERK, WRERE NS 4 /NI

1 EE S NEERKBBRMREFSREER (2009 £)
Table 1 Rainfall and nutrient loss during the winter wheat growth periods in 2009

Rainfall date/ Rainfall/ Rainfall  Community 1 Removal/%® Community 2 Removal/% Community 3 Removal/% Community 4 Removal/%
month—day mm durationh  NH;-N TP NH;-N TP NH:-N TP NH:-N TP
4-20 90 22.8 66.1 -200.7 87.0 76.9 -204.0 575 -277.9
5-13 68.5 33 94.9 98.0 91.9 76.3 339 96.6 634
5-24 140.4 41.5 96.5 68.2 78.0 325 -40.0 94.4 50.3
Average 99.6 324 85.8 -11.5 85.6 61.9 -70.1 82.8 -54.7

H  OEARH=(S-T)/Sx100%, S, T 43 F K PIFAR AL B4R 4T EBER L ; NHI-N Hil TP BALH90 mg- Lo
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Table 2 Rainfall during the summer corn growth periods

R3 AEALEEEGT, FRBRNRHEREREHE

Table 3 Runoff and sediment yield in different treatment plots

Rainfall Rainfall date Rainfall/mm Ralrffall Notes
frequency duration/h
1 2009-06-08 30 11
2 2009-07-08 614 6.8 The date of
corn top
3 2009-07-12 553 36 dressing
fertilizer : Jul.
4 2009-08-01 122 72 9 2009
(elongation
5 2000-08-10 193 4 stage )and
6 2009-08-28 518 115 Aug.7 2009
(bell stage)
7 2009-09-19 34.3 4

BHEHAM/NX KR, NS BRI E K ;5 /N X AR )0
[ S4<82<S1<S3, RERRA BE B EEALE
FEYIAS B S 42 Wi AR B2 R R AL T 1 B 5 B
TS, X T RE R A hE A A8 A BE 9 i Bt A Ve A=
KEAETMREMNEMH KR METE, RHEYIER
AR I TR R AP SR A BB T AR
EF R — R LIS T XA TE
ARG W L BE T, &/ MNRARRET R T1 <
T2 < T3 < T4; B EIFFE H T2<T1<T4<T3, 454425
EHEME, R EETLG sl (T SR =

b

I B SR T B R G 0PaT o ot T B o = I R R

Community Treatment® ljunofi/@ Erosiorg —Removal/%®.
m’-hm kg-hm runoff  erosion
1 S 47.06A 40.66A 98.0 98.8
T 0.96B 0.47B
2 S 45.62A 33.80A 97.5 98.7
T 1.14B 0.44B
3 S 49.15A 44.64A 97.2 97.9
T 1.36B 0.92B
4 S 59.01A 26.38A 97.5 98.0
T 1.49B 0.54B

1R 7 WP RIS/ X MRS B SE394E ; @ F— 51 fiks A
FREZ AP S F1 T AR A B E 2 R (P<0.01); QRERHE
BRI =(S-T)/Sx100%,,

FERR , BRI BT Ky T3<T4, T R ENUT K T4<T3,
23 BEERERKPERHEINFESWEHLR
ARG B SeX NHi-N (28GR AT R9T
i%F S Fl T FIANA RN B KRR NI -N 9% & g4 T3
E, AT 5 B HAMEIE (R 4) . HKRELE )G,
A DA —E R L/ NIL-N &%, B8 1 KeD
ZPHPEERERE, AW EEHIAMEA/NK 1),
BREE BRI, S F P ERERTRE, &/ K
P28 K 4y B 7E 54.52% ~98.07% .72.99% ~99.89% .

* 4 AE4LIE NH;-N TR (mg- L)
Table 4 The changes of the concentration of NH;—N in different plots(mg-L™1)

Community 1 Community 2

Community 3 Community 4

Times

S T Removal/% S T Removal/% S T Removal/% S T Removal/%

1 8.13 9.18 -12.9 232 223 4.2 1.23 0.66 46.2 1.17 0.57 51.6

2 6.15 2.78 54.9 1.94 0.37 81.0 3.23 0.53 83.7 1.11 0.23 79.6

3 3.70 0.07 98.1 3.85 0.16 95.9 5.90 0.03 99.5 11.57 0.09 99.2

4 2.68 0.16 94.1 3.36 0.91 73.0 3.80 0.65 83.0 7.82 0.52 934

5 23.70 10.78 54.5 15.12 0.02 99.9 10.61 047 95.6 14.58 0.36 97.5

Average 8.87 4.59 482 5.32 0.73 86.2 495 047 90.6 7.25 0.35 95.1

R 5 pEWMBE TP THER (mg L)
Table 5 The changes of the concentration of total phosphorus in different plots(mg-L™")
Times Community 1 Community 2 Community 3 Community 4

S T Removal/% S T Removal/% S T Removal/% S T Removal/%

1 2.54 1.04 58.9 1.44 0.80 442 1.94 0.40 79.6 0.58 0.45 223

2 0.99 0.80 19.0 0.69 0.39 43.6 0.76 0.42 454 0.35 0.34 1.9

3 1.75 0.47 729 1.34 0.37 72.4 2.26 0.33 85.4 2.67 0.36 86.4

4 0.73 0.58 213 0.68 0.87 -28.0 0.68 0.76 -12.4 0.66 0.72 -8.9

5 16.61 4.37 737 8.79 1.78 79.7 422 3.87 8.3 17.50 3.41 80.5

Average 4.52 1.45 492 2.59 0.84 424 1.97 1.15 413 435 1.06 36.4
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83.00%~99.51%.79.63%~99.22% 2 &) 5 , 7E3&/ N
WH, FZEHrsT NHI-N 88T A T1<
T2<T3<T4, 53 Bk F] 48.2%-86.2%.90.6%.95.1%

50 ST HARRELIEF RS TP W E
TALEL, MR & byt , TP W B A — R
FE R R IEEAA K, T1.T2.T3. T4 PUEE
WX} TP BRI RAAR 205 R 49.2% .42.4% 41.3%
36.4%.
2.4 BEXEKBPMRFZRITD T RIFE

WMERFRFARR SR ERELERSS
FERT MM EAERER, FamR NS> FESZ
AHELAE FR B PRAIUD, ARIRE0 N 45 /N X BB SR A K
BT T W4T

F6.F 7T HFANAE KA FI IR RS, &/
KoK R B AR R AR B G S 1, %%
INXEBRR R EZR RS B, BT RS HR
7 B b TEG Y P | RO TR R T NI | -3 R A R
ARBLEE 205 T RIRE M PR 302 SO AR R

XJ3% 6 BRI AL, 5 4 IR 45 /NROK T

*® 6 BIRKBFMELSRREE (kgx10”hm?)
Table 6 Water—solubility N loss in different plots
Rainfall frequency(kgx102-hm?)

Rainfall frequency T1 T2 T3 T4
1 0.21£0.01a 0.09£0.01c 0.12£0.01b 0.09+£0.01c
2 1.12+0.03a 0.48+0.01b 0.34+0.07¢ 0.21+0.01d
3 0.24+0.01b 0.22+0.01b 0.34+0.04a 0.32+0.05a
4 1.12+0.02¢  0.67+0.05d 2.23+0.02b 3.88+0.06a
5 0.12£0.01a 0.06£0.01c 0.03£0.01d 0.10+£0.00b
6 1.49£0.00a 0.1620.01c 0.72£0.01b 0.12+£0.00d

7 1.00+0.28a 0.18+0.01b 0.09+0.01b 0.27+0.01b

T N KHEATRR 1 HLE, R — 17 A R EE R A BT P=0.05
KF EERRESD), TR,

R7T FPREBRKE (kgx107-hm™)
Table 7 Loss total phosphorus in different plots
Rainfall frequency(kgx102<hm™)

Rainfall frequency T1 T2 T3 T4

1 0.03+0.00c  0.03+0.00b 0.04+0.00a 0.03+0.00b
2 0.12+0.01b  0.08+0.01¢ 0.15+0.01a 0.06+0.01d
3 0.04+£0.00c  0.04+£0.00b 0.06£0.00a 0.06+0.00a
4 0.11+0.01c  0.13£0.01b 0.10£0.00d 0.18+0.01a
5 0.008+0.00a 0.005+0.00b 0.003+0.00c 0.008+0.00a
6 0.21+0.00b 0.13£0.00d 0.28+0.01a 0.17+0.01c
7 0.30+0.02a 0.17+0.00b 0.03+0.00c 0.31+0.01a

BARKERZE., B4 RERNS, FNKARRRE
G TAST3>TIST2 , LS AERE T B K RN
AR I IR , ASTRIZE ity St U R (R R A
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GiM MEESE N REEEUNRR S —F
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A=Y EORIE RS I, IR BR R A R A B
HRARRZEANRREE , Rk L a5t e p il
P, YRERIRR AR Wi, i T AT
e, Gl IR MG YR ZE T =, IF HAR
0 R TE AR, RTBG oK b i 5 1k e £ 43
YUl A R Az 1 SR B AR R o [RI R 22
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TP SN IE], (AR T & B i, kb 1 R
RN REME (R 3),

REMTERY ARG M XA P BRI
B Y R AR AR 95 n X NIL-N Fl TP 4
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B IR R AT LAE A 35 T MK R D K s A8
R IR AR 2R ) B R R A R Y R R
PP 9S8, AT 38 AT LR

AERERE, BT A K I M ORES R AL
KIABRIAR, SBOAR FARTK &I 5T AL
Y1 REGFZ R TS RA TR B 225707,
(RIS PR BT AN B 28 A AR AS TR, 3o B RAR A PRI 2
AARREREF AT AY LB o AT AE K AR KO R Y
MRERT AR T, 2/ NXOK I PR B FEIE R AR T TR
BEREE, B, AREGEZENN Z AT RABH
BRI BE(RG6,KT),

4 #ig

(DA TREMETBN 6 A, BEL/NEARK
A, 28wl 2L 2 SR R NHG-N R 3R, 3
BE R 80%LL L, 435Kk 85.8% .95.6% .61.9% Fil
82.8% ;% TP [ - #SCREIA Je NHI-N, H:Z H
IE. FEEEYRAE K R E A AE K,
S5 H13AKS5H 24 OBWHF, Z*t NHi-N
BIEEEE THaE , 0 TP WA RIFE B A8

Q)EWFEFBRAER MY T HSERHE 4
A/NK TR EE AT AL BEAR ST T A Y 8 Ab B, %
R EPARETBIK 98.0%.97.5%.97.2% .97.5% , %t
BB RS Bk 98.8% .98.7% .97.9% .98.0%
ARV iy X AR i B SR AR T AR A, H R
A S A VE B 8 s O T AR = b B R ppafr Bl R
PERRGE oty , B = i BR SEREAR 2 ity X AR I M TR
DEBHREEVEZR

(3) YR E IS P i, 2% i X NH-N J¢
TP B, Hxd NH-N 2# R 5 R E,
A3 HkF] 48.2%.86.2% .90.6%.95.1% ; % TP H —5E
BIEEERAE T, (AR A X NHi-N B8, 28R4 7
k 49.2% .42.4% 41.3% .36.4%

(4) F KA KA E B IR RER SR, /MK
BHABEENARNRAEEZSBE, BE fF
e W TR 4 TR 32 B MR R 5 3 R R B 7] L £
et R A SRR S 2 T R B R 4S8 ety
SRR T E

S5 30k -
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