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S BR 2 A a0 A S M EE AT B 2 AN TR, AN [ X
TP E B E A A —FE . B R A (2014)
DL O A0 G, B8 T AN [R] Ao 5 458 30t 4
RURL R, 5 R, S B0 5 2004 Hh
LI (Amorpha fruticosa) 5 7 HR 5 (Vetiveria ziza-
nioides ) T4 & 155 20 1 AF 35 2 IR R Bms 43 ) bR A
e A AF 15 20 PR AR 92.4%- 90.0%; 13° 3 3 48 48 1 45
(Medicago sativa) 5 5% 5. ( Eulaliopsis binata) T Y&
A5 2 1) 4 359 0 I 2R A7 AT o i) B A 3 Ak 1 A X
K 88.7%+83.9%. A~ [F Bt & 15 XA B A B 1 i
B TETS Qe 2R B8 R AN A5 (2001) 7 7 7 241458
X TR B, AR BEAE )8 A 20 e Rkt b
(kIR DR YD B F7 5 AT 43 B A AR AN VD 29%~72%
F156.25%~97.4%. 6L (20140 7E 7 15 45 €2 &
A A TR B, A AR B A AT AR IR 75%, £
HRTY 83%. B B 25 (2009) i i K M1 5E A7 iR 5%
I = Uk P X ) B K AR A 88 0T DA ek - R AR
& R AT TR B 0E FE 4 ik 41.41%~75.20%-
35.71%~57.05%, 1 4 ¥ | 1357 7> . Eghball 55
(2000) 76 3 FEVR E X R L8, - B AY (Hedys-
arum scoparium) %5 X A7 AR VD (1) BH % % 43 5
N 22%~52% Fl 53%~63%. Culluma % (2007) B 5T
0.5 m %5 19T 8 (Miscanthus) %5 8 5 7 1% 112
T B BRI T 90%. Pansakw %5 7E (2008) Z& [F b # 23
3125 emx75 em [ A AR B AE ) E W SO R B AR
A T LA R 30% BRI K



36 544 255 3 I

X O£ A

2o ox 2023 4F 5 A

bt [ B AR AR BRI 5, K Rk KA
BE TR A LS B T A A ORTE SR TR
RS 1 AP BEAR B 16 A IR TS S fiF T4
W it 214, 2014) . H H AT T AR A ED B
A 2T B s - 398 ORI 2 FEL42% 280 E PR BF 7 38 A X
Bl ELi i H K b PR RERRCR BT R R A K
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AN Gy BTSRRI R 3 K
SRR IEE 1440 . HIEERAUNRD T+, 20194F
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R 39.7 g/kg
1.2 Rt

ARG R 52 S BEHLIX H i, 75 5% = K
AR E R E AN XA, BAHAR 1 MEYE
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Fig.1 Design drawing of runoff plots
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Fig.2 Runoff plot layout
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Fig.3 Schematic diagram of the catchment tank
system in the runoff plots
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A — B AT E = S ), A8 R A &
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f B (Buchloe dactyloides) 3% % (Scutellaria ba-
icalensis) « ¥5 B (Platycodon grandiflorus) < %) 7 R
(Cynodon dactylon) 6 FlvA= K M B o 75 Jita A (1) A2 25 Y
HEA —E &5 S E KA Y247 [ /E A .
SR R R 7 MR, LR T € L R T R
VHE L Of 9 O B R A R R, IR AR RIS, H R



2023 455 3 3

I H%,FEAREERXTEMEMERRXT i &8k MM 37
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Rt e 2 A FAREY) , iR R KIS % L FE A
o, FARTTNZ R AR A 7 SO e . B A= HE A A
TR Z F AR AR Y, A iy S W L HE B H R A Ty
VAT SR AR R ) 7 M . 6 MB35 T 2012 4F
A4 HARRAEARIINX H L BREEA 15 em, B TAIEESN 100 cm,
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84T, AR GBI IR 1. T Uh i D0 s FE 420 8 e
75 BE 2925 90%, HASFEPIFEY)E 22 7 A K, 2020 4F
BTN XA E KRR 1.
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Tab.1 Hedgerow treatment for each runoff plot

s HEYER Fesem  BES RHORIRZER
Tl R AE-+A 2 4R 50 10 AREH
T2 JISHFAR 45 10 MREH
T3 S+ AR 230 10 AREL b
T4 AR 40 10 AR Hh
CK S| — 10 R

1.3 RWFH=*
1.3.1 XFESME 20204E1-12 A, /R X5
AW TAE, WA N AT 637 B TN P AR R AR I,
3z IR B B A P A R AR IR, EETE RN X AN
B MIRBEMIERT/N X P R AR TR, WG %
/N X a3 AR SE KR, FER AR TR FE 6 it , B4t
16 M, 396 AMFF b, BN 600 mL.

TR & R4 RO &, BN /N X BR S Sh il
WLIERE 10 MRAE A REAT I &, B P38 ME . W e
SR ARSI E o

T 55 < K R AT 00 , 1 Bh T894 RN
FEJTHEZE ARG 1.25 m bR, FIRZ) 2 mm (40 %t
CEF RN 45 BLRAERAD , $2I5UF 1ERE 5 0 R 22 45 1)
B 111 m i (3L 5000 4 5O F, R D7 E
A, 0 B SR, RV — IR s
Bl BT A R . e i EE RS MBR, A
DEFRIRAUNTEE .

RMREL N E X R =R G SRR
/N DX R AR Y I B A WA BIAR AR T, EH KA IR
BERAH R PEN IR BUSRAP ISR 3 K
EHEIEAFE0.6 L, I 4 mL WKERER , Ml E Z R A
IR

TeVb RAE S MISE A 77 I 1 5 I B RN 45 R e R
SRR, R R IAR R R AR R TE R 7 RIE
AR I R TR SO B BRI L 4k SR IR TR YD
45° T e Vb &

R ULFE 73 5E < 42 42 & (total nitrogen of run-
of f, WTN ¥4 Ji& % FH Bl 14 I i I 60 Vi e 25 90 43 e ke
FEEIN 5 G2 A 2, 2008) 5 72 i £% & (ammonium
nitrogen of runoff, WAND K& , ¥ /KFEZ 0.45 pum JE
JIE 3t 8 5 R IR B T 5 A A AR I E O RS,
2018) ; 42 ¥it &2 1 (total phosphate of runoff, WPN) 3K
FHRHBR S 43 D 6 BEVE N E (R W, 2020) .

132 #AE AT 51F 5 H] Excel 2010 A1 SPSS11.0
AT G it o A, R A B 1 U7 % 43 BT (one way—
ANOVA) fll SNK (Student—Newman—Keuls) % it 17
AN TR] Ak 3 ) B O P4 R A L e V0 B AN IR 43 Ok B 22
i E VR

C, - C,

X EEEHy = x 100% @

0

b G N CKA TR MUK i O SR i AR PR IR

2 HRESH

2.1 REEYE &R SR

2.1.1 MW BT R X 2B 2 RS
M, 1-5 3 &% 9-12 A , IRFE M RN, KK 2 B
BN LI, KRBT AR . 1T 2020 4 FE T2 i dth 3R 42
M 6N AETE6.7.8 A, 05 N1%.3
23z, Hrb, 4B NTE AR, 2370, iR RE R 2
bR, PR 15.0~29.9 mm N KR ,30.0~69.9 mm A
TN, 47 B W 10 B TR B L B R IR DR T 28 T i 2
FRARGEE 2.
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Tab.2 Information on the six rainfall events that

produced surface runoff

EE:A| /mm BH/m  /mm-h! i B 374
2020-06-29  67.5 3.45 19.57 EFS FFN
2020-07-02  35.1 225 15.60 =PN ]
2020-07-13  20.4 5.08 4.01 L K
2020-07-26 265 433 6.12 SPN PN
2020-08-04  46.4 4.23 10.96 SPN e}
2020-08-18  52.6 2.80 18.79 TR TN

B N B AN T B R I K 3 5 P R R T 25 )
AR 2B 1.2.6 7B R, JUE P Y I AR, fH e
TP K, SRR I R T K (B 4) . iX 3304
Y AT 30 min P& I EIG KA R, 171 )5 A4 2218 T R, 2R
53 % M 7E 30~180 min 2 35614 I 5 v /N $ T s
£ 180~210 min X TR0, 11 f5 o/ . 56 437 P
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Fig.4 Variation in rainfall amounts

of the six rainfall events

AT AE IR A G, RIPCRE R EBOK , M R AR I th oK
(R3). IR, KPR B K25 137, L2
Hody, FALH/NXAEIX 2 R N RRES & T
FoAt U7 B RT o T L 5 A AR A - 259 R 5 0 42 0
BEWRE. FERT, S4B/ 2R E
A B2 5 T IRAR SN X, AR/ X A2
TR T D, W) AR 8 AR 2O OB R AR I 2
R PR AT S BE AT AP 1K SRR A 3 K 3R
G RS G

213 FREHFRDE DX AR/ XA
/N DX AR R A 4 PR A 8 220 RS B K - fRefs
R CE 5 AFRDMEDE AL T RRE DA
SRR B B B AR B <R REHH AR <Y
SRR (& 5, tHRAR AN R B R
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Tab.3 Runoff for each rainfall for each plot
T E R 1w 23w 3B AW 55 56N
Tl 25.77£0.51¢ 16.82+0.65¢ 13.35+0.64° 14.75+0.49¢ 21.38+0.07¢ 28.99+0.54¢
T2 29.02+0.31° 16.17+0.73° 13.21+0.31° 14.78+0.56° 22.58+0.20° 26.88+0.39¢
T3 12.45+0.84¢ 8.75+0.66¢ 6.65+0.33¢ 7.59+0.254 11.93+0.51¢ 17.13+0.66¢
T4 25.78+1.71¢ 14.67+0.33° 12.83+0.59° 12.76+0.72° 20.47+0.70¢ 26.13+0.58°
CK 44.38+0.90* 24.53+0.65* 15.30+0.992 18.68+0.24* 35.23+0.352 39.00+0.522

7 A — B BE A R 7 R R 722 573 B35 (P<0.05) .

Note: Different letters in the same column indicate significant differences(P<<0.05).

AN FE BRI AT IE 30% LA b, P “ S+ EF 2R
Y E AR O B RN I N A T A
N 57.96%, %= TN Y 5 F AT N 64.63%. =
BRI R BUKAMATE G E B R R, B
BRI A AR IR B IR KA TS G B 1

TR HEA DL S B A A ) #5 fie b 1) 48K R e 70 1)
TEF (B 5) o ANEFEE M R E KA
“ SR+ AR BT < RSB AR B <CRERE A OF AR <
“Pr2+R TR THEAR RS R RE A BRI
AEXT H2 Rk 78% LA b, Ho K Y Y 5 T “ R+
A=A PR N B B, KRN R R N AR A
2K 96.64%, T W 5 N AT $2 8% N 97.17%. 18
P EVER T, REVRVDIEE AT #2480, oK 4
HRVD BRI ER , 7757 ' AR IR T AL 1S

FHIHE BTSSR EIR , Jevb AR 2 [RAFTE
FIEME, R?=0.6537, FIH TR ACH y=0.0257x-0.277
(F6). RIFHFRARBA, DB I8N, —
J3 T, R A AE 1T DA AR I A S ARG, 4200 BT 4

H HIER D Pe DA PR s 0 i i R RIS 2%
TIEALIE N, E 2 KRR S E AN L. 2R
b4 R B AR D A S LL R B, T 2
“ S+ 2 B ) A R 4 AR B B 3, T DAk
eI AR ARV AR A8 3 B 5 % o
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Fig.5 Sediment load and runoff for each

hedgerow model
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Fig.6 Linear regression of sediment and runoff
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221 FAWKE &AL H /N XA AR/
DX B A 45 77 0 T R A DU A B, ML) B DA RE M8 12 A
Fror FIREXT BTG K AR TS Yo s LK. dlw , &
EIRr B E R AR BB L, A T EYE
WIAFAE , K TR 7> B AR R D, BB R )
WAL, LR TR 38D . FRS IR AN 2 B LS L &%
Ak TR /N DX R AR I/ XA BB R B AR AR
3 ZE SR (P<0.05) 5 BR“ RS B+ F AR VA 41, %
A3 /N X Sof BRAR UL /N DR B I 2R SR A AE B 3 2
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0.5F d e
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Hedgerow model
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Different letters in the same column indicate significant differenc-
es(P<<0.05)
Fig.7 Nutrient loss under different hedgerow

treatment

222 AAMEREMMGEEE FMHEFEHE
V& HE AN B 2 2 T AR R 93.14 mg,
FIXT 2R L) 88.27% (£ 4) , L e i /KRR &
1) B A A 5 R+ O R R 8 R R 2 A
WECNRH, S AT R T 58%. Ah, “5
W+ A= L7 PE S+ 40 OF ML DA R B A0+ B 2 B3 B
TP E T R B A R WEEL T 70%.

ol ) P2 AR, T 9 ) 99 AR R “ S+ 2 7>
IR RSP S RS OR R+ H F AR
3 A5G R+ 0 OF AR R W0 S A A R 2 R il i
33.70%. Forb, “ S+ B A B R W) B AR
N 80.72%, FHXT £E A H N 25.17 mg (£ 40, Ui 1% AH
YRR RS A R AR OB, 8 G0 T YK A L
SN ST
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Tab.4 Nutrient interception effect under different

hedgerow treatments

A E/mg Lt L%
. AT B /mg AEGT 2 %

TP NH,~N TN TP NH,™-N

R+ 6130 1051 30.67 5810 3370  70.40
FFBHFR 7871 18.03 3441 7459 57.83  78.99
FM+EFERE 9314 2517 40.77 8827 80.723  93.58
WS AEE 7751 19.88 3770 73.46  63.75  86.55

HI 4 R, “ S+ B AR SR B TR A AR
FEAAN A WA A48 R AR P 2, R AR
T LR K R M B IR TRl R, LA
ROR R W R RO (DB AR AR RN, HAE
B 585 B K AT DL B AR AR R L, e KB e v 2
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Nitrogen and Phosphorus Interception and the Control Effected by
Different Hedgerow Patterns in the Miyun Reservoir Area

WANG Lei, SUO Lin-na, WEI Dan, JIN Liang, DING Jian-li, SU Liu-yan, AN Zhi-zhuang

(Institute of Plant Nutrition, Resources and Environment, Beijing Academy of
Agriculture and Forestry Sciences, Beijing 100097, P.R. China)

Abstract: Miyun Reservoir is an important drinking water source for Beijing and has long been an im-
portant conservation area. Because of high nutrient (nitrogen and phosphorus) loss from cultivated land
around Miyun Reservoir, we studied the effect of different hedgerow treatments on stormwater runoff,
sediment loading and nutrient interception from the sloping farmland around Miyun Reservoir using sta-
tistical analysis of plot runoff test results. A rational scientific agroforestry model for the land around
Miyun Reservoir was then developed. Four treatments and a control were tested in triplicate, requiring a
total of 15 runoff plots. The control (CK) was a bare plot and each treatment was a combination of two
hedgerow species: (T1) Platycodon grandiflorus + Cynodon dactylon, (T2) Salvia miltiorrhiza + Cyn-
odon dactylon), (T3) Morus alba + Buchloe dactyloides, (T4) Scutellaria baicalensis + Buchloe dacty-
loides. Surface runoff volume and the sediment and nutrient content of the runoff were monitored under
natural conditions in 2020, during six rainfall events that produced surface runoff. Results show that:
(1) The four hedgerow treatments all reduced flow, and downstream sediment and nutrient pollution,
consequently reducing water environment eutrophication. The volume of runoff among the four hedge-
row planting combinations were in the order: Morus alba + Buchloe dactyloides < Scutellaria baicalen-
sis +Buchloe dactyloides < Platycodon grandiflorus + Cynodon dactylon < Salvia miltiorrhiza + Cyn-
odon dactylon. The Morus alba + Buchloe dactyloides combination was most effective, reducing sur-
face flow by 57.96% and sediment by 96.64% after heavy rain, and by 64.63% and 97.17%, respective-
ly, after moderate rain. This combination also effectively reduced the content of nitrogen and phospho-
rus in surface runoff, phosphorus by 25.17 mg/L (80.72%) and nitrogen by 93.14 mg/L (88.27%). (2)
Considering the economic, social and ecological benefits, the best hedgerow combination for preventing
and controlling non—point source pollution is Morus alba + Buchloe dactyloides, followed by Scutellar-
ia baicalensis +Buchloe dactyloides. Buchloe dactyloides (bison grass) is very effective in preventing
soil loss and preventing water pollution and it should be popularized as a pioneer plant for controlling
non—point source pollution.

Key words: soil; runoff; hedgerow pattern; sloping farmland; nitrogen and phosphorus loss



