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B2 AMREERE OISR MEYEARRZ 3
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1 #MR57E

1.1 X586 Xt

WEFCXAL VL5048 BT A AT A (31°25'N,
120°01'E) (] 1) FEESKBIWIFETZ 1 km /N 22 R
X, BRI RAEX . AR 15.7°C, B2
it RIS 40°C, EPRTEREIRIA 239 d, AP RRE R
H1277.1 mm, ELAAT T0% BN KA 3—8 At
TR X 33 A AR A KT AR R R R, A
IRTEESE R L, FRFEE. 0~20 cm )2 1%
F B R 1.
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Fig.1 Location of Lake Taihu Lake basin
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Table 1  Soil physical and chemical properties of plots
TR B i R L A E T4 EERIINGVS H i
Experimental Soil deﬁsi tu"/ (X-cm'z) Total nitrogen Available nitrogen Organic matter Ilil value
point plot yie content/(g’kg™) content/(g’kg™) content/(gkg™) P
AS) (FRATHE 2mx5m ) 0.87+0.08 1.56+0.16 0.13+0.05 27.8+3.32 5.37+0.06
AS, (FRATHE 2mx15m ) 0.88+0.15 1.28+0.26 0.09+0.02 24.0+2.26 5.56:0.15
MS (FLAEZZ ) 0.910.13 1.14+0.23 0.08+0.03 23.2+1.96 5.30+0.12

TR b A W - /NS [ AR R /N2 2 PioRid 7 =K,
THRAE 11 HZRSBUE 6 HPEA/ N . EE N 6 a, T
Yomg 12.4 m, “FH04% 13.7 cm, 02 el i 4R 174 10
210 6.0 m, BIILINZIN 4.6 mo RIS B M A ]
3 R FH T Al A B i
1.2 It

I I 2 P -/ N2 [AE  Cagroforestry system:
AS) EE, HBEEEYN 2 m, AT¥ESM004 S m (AS)
15 m (AS,) FI¥/EZH (CK: monoculture system) o
REFRRIRE LAY S, T 72 mx17 m=1 224 m®. FFER
FERB P39 5050 R 12 AN, 7k &N Xz Ta] A
BIG, AERAPX I TAS 4.0 mx1.0 m ] PVC
Wb TF, FEbe PVC B s HBR 4> 0.2 m, Hu R3sr 1
R 0.8 mo BREREA/NXAMUEGIL 7 7] 7350l AT B B — A
HHKJe FRESI R i, K %8, &k 1.5 m, 2

IR EE R bR 0.2 m, MU RIEEAMAR 1.3 m, fEARTR I
BERIM AT BB, e FE 2B ARG, (8T
Ui TSR MREAR— /X P R A 3 — 4 HE
IKVETE, AR R P A R SR AR T I HE AV TR
e FEARULME b0 W A A A PO RS, Bl Rk, K
B R RAEEITE AN . LSNP BEATIE B I LA
WA AR S, 288 A RIS K PVC Bk (B 2)
TR E B 3 Bl L 2R, 3 024 0.4 F10.6 m,
FH DASCAR 38 AN [R] VR BE R K

RIS AE AN F AR TEN T, BIFLEEL AS, F1 AS, #
HE S 6 MRUL/NX, WA P REEIE T 2B (Remove
litter) FI{REE (Save litter) 2 Fi4b®, 3 REE . RN
BEHLEE L BETE X MS FF 4N /N BT A [l A A T 4
B, B sl AS, R FARRE T E R
0.4 t/hm’ I bsUl (75 AS, FEHLAHY “S” B ERBEHL BB
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10 > 1 mx1 m F£77, SFET N BARME D IEATIEE . K
T, B4 BRI B BT, 43k 0(L)<0.1 t/hm?
(L) + 0.2 t/hm* (L,) 10.4 t/hm* (Ly) , 7E/NXHA
TP B RSN, B ER 3K, 12
AN KN (R “3522 157 ) T 2012 4% 11 ik
THERY, SRR R R E L (0~5 em) BHATEIHE,

LR TRILY
Runoff pool

L 17m 1

AS,: BRATEH2 mx5m
Agroforestry system1: Poplar spacing 2 mx5 m

FEHRE M SRR 225 kg/hm?, AN TIHAHHE, b
Jrv A . A R M R AR KT, 2 SR
150 kg/hm*. P,05150 kg/hm’ #1 K,0 112.5 kg/hm?, JL
60%IMIRZ AN POs 1 KoO 1E A SENEAERE R AT
—IEREN, 40%I IR Z A N IEAE TN Z R o 563
AR THER . 2013 4 6 JI M A/ N Ry, BEATICH.
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|
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Fig.2 Experiment sample design

1.3 #HmRESSH
1.3.1 B@mEeyum

76 AS, FI MS FEHb N %% E 1 SN %k
(Intelimet A, FE[E) , N CR1000 Hdi K AE 28X 15K X
REHARIATIEE, FINRENURE 60 MriEm =R,
TR P A1 B T
1.3.2 KE#KESN T

FE AR YR N 2 7 6S A2t b R A P K AT e B2
Ve BT PR IRG, A A28 A Tt Tt R ) S5 0 U
RGFBIEEE, HAMRARE, 3 KELPCPIIMHE.
RE AR LI e YE I, h it W AR AT Y S BBk, [R] I
43 BRI Y AS [ AT A EA T AR R 2 . O T
10 N0 KEE. A THRIEHB R KRR T i3 2 ikia s,
WK R T W LG 55 5 KT . /K
AN E E N IREW, B RIA K . AR
ki 250 mL 3R OIa BRDICEE J5 T4 K 0]
KR, 20 CARIRAT, AT 5 WD KRR AR FRTE SR
BRI E AT KRR SE RS, X R U R
EHHATHYE, AR AR PO R, L& N —IRIi R
gk, KEE TN. NOy-N. NH,-N W& R Eh5
M4 (SKALAR SANELLR AN M40 JHEATIE . K
FEAT 0.45 um JERETJESS, NO;-N. NH,'-N 0] 4 H T
W T TN P E AR ISR T K,S,205

F1 NaOH YR Srya i/ E 48070, BT AR a2,
AHEHE TR,
1.3.3 ot @ARd 4089 M2

FIH LAI-2200 5& 2011 (LI-COR, America) i
SE R S TR FRHOH 224k, ZAXER @ LA R 148°
) “AiR” et AL KA (B “fiR” Bik)
IS ANSASTRI A BE R 0 5 il e el 2% B R (N AR
JEOR AR AN, FE I8 I 45 e J2 P IR A R SR v A
i 2 AR 8 (leaf area index: LAID) o %€ B[]
IR 08:00—10:00 B 14:00— 16:00, LLIRE T 51 56 1) B
S5 o AEREHb P VR e ith e BEBLAT 00 1 I s a5
BT 0 S IEARE L) LAT P38 A b i b ) o i 2
fa 4.
1.4 BuE4IE

K H Excel 2010 F1 Sigma-plot 12.0 X} £k 247 ik
FEFNZ 8 o SR H] SPSS 20 BT AT £ A, B H LA
E T Z0 M (one-way ANOVA) Fl g/ i 3 7 57 2
(least significant difference: LSD) > bt AN ] 20 %4k A

2 HR59H

2.1 BEEMERZAIIETIFEER
2012 4F 11 H—2013 4 12 H, X REmEN
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1048.69 mm, trp 5 AN EER, HEFENED
20.5%, 1M 6 H4r P4 si fk, ik 2.34 mm/h (4]
3a) o« AS; RGN G IE M B LM Z A M5 R
MRANE R IR T 13.8%, o 4—10 HEFIRE A,
5 8.6%~44.5%, I/ 21.4% . 424 -2 B o
FEATF 0.5~2.5mm/h Z[8], 58EF<1.0 mm/h {9 H 4
%, 417 70.0%, UEHIREGIANR Z AR . MR E. K

3001 C 135
W % § & Precipitation =
T %% [ 2 Throughfall 30 =
o 250f —e— P Iy [ Average rainfall intensity g
g g
£ {25 5
& 200} Z
ki &
R 120 &
5 150} £
& 15 &
B ool 5
e 10 &
& o &
50 s
105 2
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0

0
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a. 2012-11—2012-124 FHH4E
a. Rainfall characteristics from Nov.of 2012 to Dec.of 2013

56k 0] B B R B <1.0 mm/h BRI L /N R 0904 Ay
W1, P> T 47.7%, TX>1.0 mm/h (B ML
PR, AR 9.6%. MR ZFEIE B S ARAME
HAEKIFMEMERR (K 3b) o AN NEEKS
(11—6 H) , AS; RIGMP 1% MY B % Y >
T 8.9%, HAmHEHI (11—-3 A DT 2.2%,

Mma—6 H (HMAEKED & 13.5%.

160

140 y=0.9636x-1.0772 °
R*=0.993

120
100
80
60

%¢i% W & Throughfall/mm

40}
20}

30 60 90 120 150
[% ki H:Rainfall/mm
b AR P %7 R A R A OC R
b. Relationship between throughfall and precipitation

B3 HEEEGAIERFIE L F

Fig.3 Feature difference of rainfall inside and outside poplar-wheat intercropping system

2.2 MEEMREBESEMERERENEN

2012 4F 11 A—2013 4 12 ASLEAET 10 B EF;
(4, Horfr 4 YORAE T oM H(2012 4F 11 H—2013
F3 ), 6 IRETAKIE (20134 4—11 ) . 10X
BRFAE T E Rl 560.43 mm, AS, RGN FE
PR RT Bl T 5.1%. M2 48000 & Bt ) 1)
VRS BERIIE R B FREIES, ASR APPSR,
I3 AS;R Al MSLo AbER /> T 9.1%A1 11.2%, HE5—
HZ SR RE 2SR, 1M AS,R 5 MSLy AbFE 2 1) 75 57

A (P>0.05) o fEFRTEHIH, AS, 5 MS RG] 4
AT BRI 22 53R, N 0.8%. AS, 5 MS &
G2 NERAREA S ZERA R (P>0.05) . MiE
TR, BRE N K, AR SoE i o, AR
JE 0 B N (AR R VE I (1] 4b) o AS) RGMIEZ
X6 AT A R E R 6.4%. AS|R At
PR T 415000 5 00 ) AS,R T MSL AR FR /D T 12.4%
F13.9%, HEZ#HZ MBAEREZER, ASR 5 MSL,
AP ) 25 A (P>0.05) o

0 —
g 20}
g
= 40}
S
E o0}
§ 80}
£ 100}
il
%1“ 1204
B 140} = 50
160l S 45t 1=9.4866x+0.2325 .
o 2001 g ! R*=0.5098
= 180} £ 35| *
£ 160t = ‘30
5 10t 5
Z 120} E B
S 100+ 4;; 20t
Z sof & 5t
i 60} g 10F
B g0l = st
\; 20 0 1 L 1 L L 1 J
05 10 15 20 25 30 35

H $fMonth
a. B B 53R4T I R it 2
a. Changes of rainfall and overland runoff

114 11-17 12-22 03-22 05-16 06-21 07-06 08-26 10-07 10-08

I TH B 45 £ Leaf area index
b. MOEE R R SRR (LAD BIER

b. Relationship between crown interception rate and LAI

W AS HHERATER 2 mx5 m, MS NHA/EZM, ASR AMHFRITER 2 mx5 m [A/E T LRSI TE, ASR AMMHRATER 2 mx15 m (A% T %%

FEAIAEEL, MSLo A AR A A GHBERG % AL B .

Note: AS;:Poplar spacing 2 mx5 m, MS:Monoculture wheat, AS;R:Poplar spacing 2 mx5 m without litter coverage, AS;R:Poplar spacing 2 mx15 m without litter

coverage, MSL,: Monoculture wheat without litter coverage.

B4 Bz g bR ERGYm

Fig.4 Effects of poplar-wheat intercropping system on surface runoff
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2.3 MEEMERSEM LIERTEZNE
2.3.1 HEBRARAL

2 W5, fEANEAKS, 2 Mg /e g
i 4R (AS S AS,S) ¥/ T B/ 2 4 (MSLy)
I ER R, MR PR ESN. AS,S AP
BIER AS,S Fl MSLy 7> Al /> T 17.5%F1 24.6%, {H
—HZ MR E R (P>0.05) .

HF AR TN NO5-N Ml NH,-N P49 & bifi ] 1
S5 P IR SR BRI AS, S AR FAR L T TNONOS =N,

x2 EERFEMER

NHy'-N PR /N, B AS,S #1 MSL, 735l /b T
21.8%. 19.5%. 17.9%H1 42.0%. 34.3%. 23.9%. ASS
AEFLR AR TN NOy-N IR B 5 MSL, /745 2 3 %
S (P<0.05) o NHy -N PR EE =% 2 W30 8 3 2
(P>0.05) »

AS;S 4HF TN, NOy-N Pk E¥ B E KT
MSLg, 235> T 51.2 %71 48.8 % (P<0.05) ; I AS,S
5 MSLy b2 [mJC e Z= R (P>0.05) . NHy -N 11y
WA =F 2 ¥R E 2R (P>0.05) .

PARRSRI KRN

Table 2 Effects of intercropping systems on amount loss of different fractions nitrogen forms in runoff

) ST Hb e A RRIK PP N FRFK PS4 N R

Ab 3 Average concentration of nitro i ff/(mgL™") A It ts of niti i £f/(kg-hm™

Average amount of I gen in runoff/(mg verage loss amounts of nitrogen in runoff/(kg-hm™)

Treatment 3.2
runoff/(m’hm) NO;-N NH, N TN NOy-N NH, N N

AS;S 67.10£6.94 a 10.89+2.31 a 1.56+0.27 a 13.76+2.32 a 2.88+0.64 a 0.45+0.04 a 3.81+0.72 a
AS,S 81.37+4.47 a 13.53+1.56 ab 1.90+0.18 a 17.59+1.24 ab 4.354+0.44 ab 0.63+0.05 a 5.70+0.42 ab
MSL, 88.93£3.73 a 16.57+1.41b 2.05+0.16 a 23.71£2.59 b 5.62+0.51 b 0.7440.06 a 7.81+£0.82 b

AS|S AMMHRATER 2 mx5 m (M5 A H DR AL B, AS,)S UMM HRATIE 2 mx15 m (/RS SEAT VA B e AL BT, MSLo Jhy SR e MR Sl Be il v 4 4

m, Tl ARG RERER L (P<0.0S) .

Note: AS;S: Poplar spacing 2 mx5 m with litter coverage, AS,S: Poplar spacing 2 mx15 m with litter coverage, MSL,: Monoculture wheat without litter coverage, the
same as below. Different small letters in the same row meant significant difference at 0.05 level.

2.3.2 HEBERAK

R 3 w50, {ERl— T2, Tk K a b
Vi FE (38 TN, B AS,S i /K B <AS,S<MSLy.
Bt L2 E K, £E 60 cm Ak AS,S “FIH#E KB
AS,S Fl MSLo Z [AfF4E W3 7% 5 (P<0.05) , HibkiK
B 20 em AR T 46.7%, IR ) AS,S Al MSL,
[ 1.4 5501 1.8 1% 1 AS,S 5 MSLy ALFEAE 60cm 4b-F-14
WEKEZ ML R E ZR (P>0.05) .

ANR] 2R B K TN NO;- N PR IE AS,S
AR FEIS /N AS,S FIT MSLgo £E 20 cm ¥R %, WK /K R TN,
NO5-N P JE AS;S.AS,S 5 MSLy = 2 [a) 316 i 2
Ze5t (P>0.05). 40 cm &b, WREKT TN PREJIKREE AS,S
5 MSL &b FE 2 [AAFAE B3 7% 5 (P<0.05). 60 cm 4b, ¥k
HWKH TNL NOy-N P3RS AS,S. AS,S 5 MSL, —#

Z A B (P<0.05). WK NH, N P8
WL RAKE N, 7E 60 cm 4k MSL, R 7K 1 NH,-N “F1y
WEENTIERSE, HAMERE 257 (P<0.05). AS,S [H]
YEEE 60 cm 2R EE R K TN NO5-N I3k 4%
20 e AL YRZD T 56.2%F1 53.4%, FEIE S & AS,S FTMSL,
) 2.1 f%. 1.9 f5H0 2.8 5. 3.0 1%, 1l NH, -N Pk ji
MR/ o

AS;S WFEE L R IREMEE K TN. NOy-N Al
NH,-N ¥ K &85 /N .20 cm- 40 cm /2 TN.NO5-N
PR R AS Sy AS,S 5 MSLy, “HZ I ERALE
(P>0.05) , 7 60 cm &b AS;S W 7K+ TN, NO5-N *J-3
WAEYS AS,S Fll MSLy 2 MAF7E R #E 2ER7 (P<0.05)
NH,-N V¥ e SR B /N, 40 cm 4t AS,S 1 MSL, 2.
(B AFE % 22 7 (P<0.05)

®3 EMERFEMHBREPRRRSRR KN

Table 3 Effects of intercropping systems on amount loss of different fractions nitrogen forms in leaching

v g3 I KR

KPP 3 N

Average amount of Average concentration of nitrogen in leaching/(mg-L™)

WK P2 N kR

Average loss amounts of nitrogen in leaching/(kg-hm™)

Soil depth/cm  Treatment

leaching/L NO; N NH,'-N ™ NO; N NH,*-N ™
AS;S 1.20£0.18 a 11.0042.40 a 0.24+0.04 a 13.3942.59 a 20.53+2.49 a 0.38+0.10 a 24.46+2.98 a
20 AS,S 1.46£0.24 a 12.2742.66 a 0.27+0.06 a 15.3642.82a 25.56+337a 0.50+0.12 a 31.3143.68a
MSL 1.57+0.29 a 13314251 a 0.27+0.07 a 17.24+3.00 a 29574522 a 0.51+0.09 a 37.06£6.09 a
AS;S 0.93+0.12 A 7.16£2.02 A 0.22+0.05 A 8.05:2.11 A 10.36+1.56 A 0.26£0.07 A 11.47+1.73 A
40 AS,S 1.11£0.19 A 8.54+1.39 A 0.23£0.06 A 9.81+1.61 AB 14.08+2.52 A 0.33£0.09 AB 16.05+3.11 A
MSL, 131£0.15 A 11.30+1.90 A 0.25£0.08 A 13.05+2.03 B 21.16£3.06 A 0.40+£0.09 B 24.114£3.09 A
AS;S 0.64+0.09 * 5.13£1.16 0.26:0.06 * 5.87+1.20 430+1.14° 0.22+0.06 * 491£1.20°
60 AS,S 0.98+0.11° 8.78+1.47° 0.27+0.06 * 10.96+1.77° 11.47+1.96° 0.33+0.08 * 14.67+2.24°
MSL, 1.17£0.11° 10.95+1.43 ¢ 0.22+0.04 ° 13.87+1.86 17.50+2.38 ° 0.33+0.05 * 21.80+3.17°

e FA—LRRERVARK, NEFREORERESE (P<0.05) .
Note: Different big and small letters in the same row meant significant difference at 0.05 level in the same soil depth.
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2.4 HMRHEEYENEXN HIERTKHEM
2.4.1 HEBRARAL

4 v[%0, EHMRIRIT, MR T LA
Wi R IR R K T AR E S, BARE
ML, 2RBEE. 762 PafESE T, AS A R
WER RN, Y8 AS, 1 3.2 fi. AS;S AbFRHLR T
IS ASIR. AS,S Fil AS;R 433l T 33.0%.
21.0%F1 32.4%, H 5 =3 Z A B fE4E W% 25 5w (P<0.05) 6
TENZZRAE (MS) REGH, B AG ) & R Y
hn, HIERSPI R RN S . MSL; A HE R 1R
WA MSLy. MSL, fit MSLo 23 5l38/N T 31.0%. 38.0%
M 41.6%, H5=FHZMEEREZER (P<0.05) , 1M
MSL,. MSL, fll MSL, Ab# 2 [0 2 7R AN B2 (P>0.05)

WIS R, ARV 520 TN NOy-N
NH, -N PR 5% [M/ERS AS,S AR
T TN P9 B 25K T eV 78 55 (P<0.05)
1M AS,S AbFEHb R AR TN PR B B Frwsb>, HS
AS;S. AS;R Fll AS,R AbHE¥ L E 3 7 % (P>0.05) . AS,
RAMFRRF NOy-N. NH, N TR EHET AS,,

Hir NOy-N P AS,S AR L AS,R AbHE 2 Al {7 AE
WEZER (P<0.05) . MS R &HH TN. NOy-N I
NH,-N 2R B B AL 7 ) & A K 2 R B 3.
MSL; 4B N #2420 1 TN NO5-N PRk Jir 1) i 1%
T MSLo f1 MSL;, 43 5llJk/b 7 38.2% 30.3%F11 28.4%.
25.1%, 5 MSL, 2GR 2R (P>0.05) . HFEEH
HNH, N P33R 25 AbH 2 0] 22 S 3R .25 (P>0.05)

AR TN NOy-N Fl NH,-N PRI 2 oA
BRI KT EMEDES (R 4 o AHERS ASS
AFEN TNWNOs-N I R i 3 B 2K T ok i ) i
(P<0.05) , Ifi AS,S 4bFE F TN. NO;-N Pk &5
TR 5 2 M 2E AR (P>0.05) o NHy-N P34
TR 2 PhAVES AR E S T3 BTN
YIE T (P<0.05) . MS R4, TN Pk & LM%
Y o W R T E MR E G . NOs-N. NH, -N P33
RAEAERETE Y E R 0.2 thm® A1 0.4 t/hm?® I A 174E
FFES (P<0.05) o MSL;f2%iH TN, NOs-N ¥tk
15 MSLo. MSL, fl MSL, =# 2 A1 B35 2
(P<0.05) .

x4 HEVEAEMHRERBRIFIBAHESARRKHZIG
Table 4 Effects of litter volume on surface runoff and the loss of different fractions of nitrogen forms amount
MW SERh R R TR P2 N FETRPP3 N LR

AR

- K3 o, Average amount Average concentration of nitrogen in Average loss amounts of nitrogen in
Imel:}:’r;fspmg Treatment  Average cover of ruHOff/ runoff/(mg L™ runoff/(kg-hm™)
degree/(thm™) (m*hm?) NO;™-N NH,"-N N NO;™-N NH;"-N N
Lo — 52.75+3.77 a 22.11+1.54a  2.38+0.21a 31.75+3.11 a 5.2740.30 a 0.54£0.05a  7.52+1.05a
MS L; 0.11£0.02 49.63£2.86 a 20.55+2.48a  2.53£0.10a  27.40+2.89 ab 4.60+0.65 ab 0.53£0.03a  6.07£0.82b
L, 0.21+0.02 44.59£3.29 a 18.38+1.76 ab ~ 2.09+0.21a  24.30+2.16 bc 3.64+0.41 b 0.38£0.06 ab  4.78+0.68 b
L; 0.40+0.03 30.78+6.35b 15.4042.45b  1.80+£0.13 a 19.61£3.55 ¢ 2.10+0.67 ¢ 0.22£0.06 b  2.67+0.89 ¢
AS, S 0.42+0.11 34.09+5.63 A 13.35#2.73 A 1.65£030 A 16.15£2.49 A 2.00+0.48 A 0.24+0.05 A  2.40+0.54 A
R — 50.9242.40B  16.60£1.98 AB 1.98+0.24 A  22.58+2.20 B 3.8240.40 B 0.46+0.05 BC  5.19+0.44 B
AS, S 0.13+0.05 43.13+2.81 B 17.0841.70 AB  2.18+0.25 A  21.70+1.56 AB  3.3240.29 AB  0.41+0.04 AC 4.17+0.41 B
R — 50.47+1.88 B 18.73+1.46 B 2.36+0.24 A 25.07+1.31 B 4.33+£0.28 B 0.52£0.07B  5.68+0.29 B

T AR HUR 2 B VRSB R HUAN IR K /NS FRER IR 22 57 B35 (P<0.05) . MS 4 SLAEZE M, AS, A RIARATEE 2 mx5 m [A4ES %, AS, A MHRATEE 2 mx15 m
FFEREE, S WATRVAYE MG AL R, R N EBRANED AL

Note: Different big and small letters in the same row meant significant difference at 0. 05 level in the monoculture system and two types of agroforestry system. MS:
Monoculture wheat, AS;: Poplar spacing 2 mx5 m, AS,: Poplar spacing 2 mx15 m, S : With litter coverage, R: Without litter coverage.

2.4.2 HEBERAK

h T AR AL RPN, VR 20 R i R ) 5
MR ANAE MS REEWHHT, HIRE KRR N 20 cm.
EFANEARKIIECRET 9 YRR, HHTEYE S

PN K RN T IO VE P E S (3R 5) - MSL,« MSL,
I MSL; AbHE A 7K B3 4 MSLo 98> T 2.1%- 10.6%
R123.5%, MFEEPIERE>02 t/hm’ I, HigkWEw 1
KM /K A5 MSLy Z 7R R 225 (P<0.05) .

x5 TREEEVEREMNKEERTFRFSRREHFM

Table 5 Effects of litter volume on leaching amounts and loss of different fractions of nitrogen forms amount

) SRR K B WV KT N R WK PSS N R
Tréfénﬂent Average amount of Average concentration of nitrogen in leaching/(mg-L™") Average loss amounts of nitrogen in leaching/(kg-hm™)
leaching/L NO;-N NH,"-N ™ NOs-N NH,"-N ™
MSL, 1.41£0.33 a 13.81+2.41 a 0.29+0.10 a 16.92+3.05 a 25.50+4.14 a 0.47+0.14 ab 31.06+5.14 ab
MSL, 1.38+0.19 a 13.18+1.95 ab 0.33+0.07 a 17.78+2.74 a 24.6245.01 a 0.56+0.13a 33.11+6.82 a
MSL, 1.26+0.28 ab 11.56+3.09 ab 0.39+0.16 a 13.26+2.60 b 19.75+7.12 ab 0.60+0.21 a 22.56+6.96 be
MSL; 1.08+0.24 b 10.49£1.98 b 0.29+0.14 a 12.16£2.30 b 15.14+3.88 b 0.39+0.19 b 17.39+4.30 ¢

IE: MSLo~MSL; 4 Bl A B s B 500 04 0.1, 0.2 1 0.4 thm™. FFIARRNG EREREREE (P<0.05) .
Note: MSLg- MSL; standed for the litter coverage of 0, 0.1, 0.2 and 0.4 t-hm, respectively. Different small letters in the same row meant significant difference at 0.05
level.
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WK TN NO5-N SFI3 FE Bf Rl 75 40 & B 3 K
BAAR RRERER (R 5, LM L 2R EER
(P<0.05) o 447 EBIETL 0.2 t/hm® (MSL,) R, ¥k
WK TN PR E S MSLy 2 [MAF AR i35 255 JEM
35 0.4 t/hm> (MSLy) I, NOy-N ) 5 MSL, 2
M AEAE B 2R (P<0.05) ; NH,-N Rk A%
YEM R MBI EE2ER (P>0.05) .

TN, NO;-N PR B A ) &R R 1A
SRR, MSL; A R IRE K TN A1 NOy-N i
JA /N, B MSLo« MSL, £l MSL, ACFEA> 5N T 44.0%
47.5%. 22.9%F1 40.6%. 38.5%. 23.3%, MSL; 5 MSL,.
MSL, A2 [A7AE 53 22 5 (P<0.05) o NH,'-N P43k
i MSL; 5 MSL;+ MSL, Z [AfFE R #E 227 (P<0.05)
2.5 REMTIERMBRKZM

TRLNT AS R ALFRWMIFE SRR AN, TAHAE 2 BRAA
TSR L R WY\ o S S R i 75N £ SToR =i N G T ap AL
PRUETRME RGE N SN NRFAE — 3. th& 6 410, AS,R I
MSL &b BRIk /K FE 38 B - 2 3 2 T BRI 3.
7£ 20,40 cm 129, AS| R Ab#E V3435 /K &K T MSL,»
M 60 cm )20 WA . ASR AEFEFF 60 cm 1 /2R %
WA KRS 20 cm AU T 33.5%, BRIEJE MSLy R4

1.3 f%, H 20 cm W& /KELS 60 cm A(F7E R Z 5+
(P<0.05) , 1fi MSLy &4t F 20, 40. 60 cm 2 [AJ#k¥# K
EWAFIEREZESR (P>0.05) .

A — LR, ASR AFEMKEKH TN. NOy-N
WRBESE T MSLo, 1M NH, =N 3R BEEARUN,  HAA b
)AL AN S . AS|R F1 MSL, &b FE bRy /K TN,
NO3-N V343 BBt A + 2 1R BE (386 X Bk 2 T B 3
(£6) . Hrh, AS;R AZLFE 20 cm R MK TN T4k
J¥ 55 60 cm AbA7EAE 25 25 (P<0.05) o 7E AS|R 4bFE R,
R S 60 cm LZEREERT, WREKH TNL NOs-N
SRR EERE 20 em ARIE/D T 35.9%. 26.1%, [EIE L MSL,
LSRR 1.8 FT 1.5 %,

AN R BB K TNL NOy-N P34 37 2k &t
ASR WFRI/NT MSLge 7 60 cm 1 J2IREE, WK
TN.NO5-N V#4372 & AS R AL FRHE MSL, il /> T 35.6 %
1337 %. ASRALHE 60 cm + 2R E WA K TN 71
MAREEFMET 20 em HJEZEE (P<0.05) , 1ff MSL,
% LJZ TN, NOy-N P k&2 MY LR & %7
(P>0.05) o NH,-N “P¥ikm s ks, (H& 48T
20 cm 55 60 cm FRFEME K T NH,'-N P33k fe 2 7]
FEREZES (P<0.05) .

F6 ARILBREKBKERARESARKLE

Table 6 Leaching amounts and the loss of different fractions of nitrogen forms amount in different soil depth

TEWE TR KE

SRR T4 N R

WK P2 Nk

T &L\tﬁ . Soil depth/ Average amount of Average concentration of nitrogen in leaching/(mg-L™) Average loss amounts of nitrogen in leaching/(kg-hm™)
e om leaching/L. NOy-N NH,'-N N NOy-N NH,'-N N
20 1.73+0.10 a 10.11£2.08 a 0.21+0.06 a 14.15+2.07 a 25.75+4.74 a 0.50+0.12 a 34.75+4.72 a
ASR 40 1.38+0.12 ab 8.14+1.78 a 0.24+0.05 a 10.11+1.57 ab 15.7243.12 a 0.43+0.10 ab 19.73+3.61 ab
60 1.15+0.09 b 7.47£1.16 a 0.21+0.03 a 9.07+1.34b 11.61+1.94 a 0.31+£0.05 b 14.05+2.15 b
20 1.57£0.29 A 13.314£2.51 A 0.25+0.07 A 17.24+3.00 A 29.57£5.22 A 0.51+0.09 a 37.06+6.09 A
MSL, 40 1.31£0.15 A 11.20+1.90 A 0.24+0.08 A 13.05+2.03 A 21.16+3.06 A 0.40+0.09 ab 24.1143.09 A
60 1.17+0.11 A 10.95+1.43 A 0.224+0.04 A 13.87+1.86 A 17.50+2.38 A 0.33£0.05 b 21.80+3.17 A

e F—ARFEFIAFR, NEFRERRZEREE (P<0.05) .

Note: Different big and small letters in the same row meant significant difference at 0.05 level in the same treatment.

3 W o’

3.1 MM EERMERERERERENZMN
AWFFERYT, M AS, RGN LHEWAELERT, 2012
F 11 H—2013 4F 3 AMiEm i 4 ik 1
H 14 HAk, H4 AS|R. AS,R 5 MSL, Z {5 e 2257
BIAEEE, 11 H 14 H&RGNAEEZE ] R /N
TR AT R, WA T IR E LA G
ATAWFFURE, R m AR VI, a2 AT TR
A, BEWE R R RS 2 R, A O R 3 2 TR
FRMEMTK B A LA B R, s> 7
Flk bR BN P 2 N R T Rk
W, SRR TR, fERA) RAEZE T R
N> AETHRRN B IR AR R AT T — B S (], A7 A%
GELE T ML AR AR 1 72 A0S, R R B0 6 e AR B
YT R PR R AR, i (1R P P A R A
AN, TR B PG, RS T T MR AR k. T A

TSR T SAE R AR R . I T AR, ok
N RS TE Y, BIAHEE )RR B,
AHEFRRY, N5 TR FEUEA el 2 v T R 202 B 1
K ATAFIRGE 25 A=A IR 4 W 119 7 35 8 B %6 249 D4y % - 441
M8 f5. 5—10 H 6 fuidiftrkr 5 H 16 HF1 7 F 06
H4k, H4 ASIR 5 AS,R. MSL, Z [AJ#2 7 B 1A 4 2
Z5, 5 H 16 HF 7 06 H =F Z [A1f2ii e 2= A 3%
A REL BT REAE A OC . Y PN Sl B BB W, e
JZ TN A B I O ek D (MR A2 RE DT, MR JE X
R T A B RN, BN LT A A N B W, X
L ar NPy g5 0 28 L. MRS 2 M, SR W
SEAE— 0 LA B, MRE JE A7 A RE % 5% i Hh 3R AR IR
P B RN, I S i T R I Tk 2 6 A N 4 P
KBS .
3.2 HWHTEYIREN RN EKARKNZG

Rl T8 5 2 A AR B P28 B TR R I &
KA )RRV ot Mo 3% (R 2B, RS rh, ARl
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YR A T, B AR ZE SR AN
I, MEYE KBTI TSR E R R £ MS R
GNP I A), IR E RO, X2
W AR N IR BN B3 . BRI, Y
ik BT RIAE] 0.4 t/ hm? B, WAL DI 1R i
WA NS NOs-N IR A AR B . 76
AS| RET, PR EREIL 042 t/hm’, TR
B HET ASR. AS,S Fl AS,R; f2iiH TN. NO5-N
WIE AS|S 5 AS,S Z R ZER AL, AS,S 5 AS;R.AS,R
ZIMZESRINREZE (P>0.05) . FTHRENEG T 5EREH
KA, BT HE SRR TR I AN SRR, i X 2 4
Ko MU R AE MR I, LR A B A L) PR B AR
i Ae b, R, 7E FARAAT N AR MR A ) & R
SEANKUIUNTRT, S S0 3 B R AR i FH 5 53 3R A v M HE A
IS DUAFAE, S T RS M 3R R e I 2 40 Bt
1o BRERURAL, HFRE R AR /N =22
o BARAWIGUIE R B FRER M52, HR7 AWFIT
)2 IR 5 0 2 T 7 5 R Y 53 R S X 8 g o D R e )
MIBNEE, WM ERREE, WFEE o AeE, BHILAIIE Sy
R P=2E B RN o it WA Va0 e i i 3 - 332 4]
KRR, B 3BiE ae 1), ol iR ek o
AR VRO RG VR ) B B I R R RE B . AR 9 2 Ol ok
Oy RS FRAG VR, 0 MR AR AT 21— A E H -
3.3 HMIRRBENHARKREN

AR AR IR RIEDK, HARREMEE B R
YED s, RAEFYIMRAT “aM” fERT KT IR0
e, s RGN BRI, EREIRTR i
R T EEEAPY, AT, 200 40 em HJEHE
ASR VMK EY KT MSLy, —HHSEA RGN
KRG () 78 55 F0 o R S L HUs i, ARadE T+
ARG, TIEBELRMIERE LB N, e
T HHEEERE KLY TR AR T
ZREE, WAL, RSB R, KRk
%K TNONO;y-N PR AS R #4771 MSLg, H AS|R
AEFER 60 cm IR LMK B TN V9K B 1 B KT 20
cm, [ MSLo ZbBE R 2% )2 2 Ak K . TNL NO5-N
SR IE ZE IR B, R AR AT B 2R AL
B T S0 R AR RIS, ARORAR Z00) 1358 /K 40 R 57 53
(I RE S B8 K o 5 A SO S F e R B, 0~20
cm 138 A AN 2 AR AR K2 B S AR AR R T o LA
PSRN 50%Lh L, SRR FELES X bR
TREESETN, MW ET R R LR T/ 22 . 40~80 cm
1 2 W B AN AR AR A S AR T R T R R e 2k
20.5%F1 24.6%, RS TR 13.1%H 15.8%. K=
T AR 2R LCA A R AR 43 78 43 R IR 2 1
FE57 RS LS [ AR B AR A I 5% 58, ATTIA Z93
D TGS Gt R K5 e it H
3.4 MEFEMEM/NEFERFN

AWFH AS, FlAS, RGN/ M (GR
T, HESARE (P>0.05) . B ABITSE B &m0,

A 1) £ R D R G N AROR 5 R AE R B IR
TR RUK Y ESE A Ko NE TR BT B 4
Ab T, ARG, IR K O3 45 58 4 BT/ T I
ER R T BN A EBIAt, MOd
J2 R E R A0 BL R RS 3857 73« K73 W e ) 8 it
IO N ZE A KA R . AWFTTH AS . AS, &
GUNZE T MSLy Z MBI 225 (P>0.05) o it
WL, MR GE NN A I A BT R, EN
GO b Py AT TI= RS =i 0k 7l IR (AW
ANV TR TS G AE T R AT IS o H ARG RENS R 1UE
7 HRU R M e e (R TR A3, 3 B S 20 1)
VR LA, AEE— 80T,
x7 FREEMEZEE T NEFSMREN
Table 7 Yield and stability of wheat with in different
intercropping densities

e S LSS ST %S U PR T
Plangting pattern Ave. e &/ Max. e 1/ CV/% SYI
(gm™) (g'm™)
AS, 285.46 a 492.38 31.71 0.39
AS, 316.38a 505.82 25.76 0.46
MSL, 323.92a 499.75 22.56 0.50

E: AT RRRERANRE .
Note: Same letters medicate no significant difference among different treatments.
AU P AR S L TR AT SR AL AR AR A X H
SRR R B AT XA E N B,
W N R e R iR 22, 01 B e i 1R A LA 2
PR 1757 SOEAF R BAT M K R E A 2R, AR T 9
PEAER S . BT IR SERFIE IS — . FEREFE I TR
A2, W RES . e Mo T SRR R AR AR, X
SEAF AL AT AE MR J2E L Rl 2 MR R 2] 22 b+
SN NI AR E SEVEATE SEpe e RN EE L e
(R 7 742 [ 22 57 3 B00S - 38FR 20 U AR K5 R E LA I T
A R IT el — 20 LU 18] (1 2 81k B o
FEANZWERSE ) 6—8 Jt3, Wb ie 2 AR B
Ko MR A S AR RORINSE M, DA ARAE R4 X
FAEKRE, TEAE 9—11 IO KRS Mtk g8 > AR 1
3, i, o bR ER kb —E gt

4 % it

1) WR3 7k 2 32 LT %o o8 W 114046 B A P o0 O A ok
S R R AR 1 77 A B RN o WA AT S22 56 AR W 1) 7Y
FEAER T 4—10 H, BFIEIA 8.6%~44.5%. 15 LRI
i P& P it b bR 2 0T 4 W 100 R 23 O AE 3 B0 AR i i
ASIR UTHEN 5 m [RIVES BN 2B MR YD b PR 2
FET AS;RUTEE N 15 m [MIFEZE T LERAR T
MSLy CHRAEZZHBARBAGHR YD AbFE (P<0.05) .

2) SR, 2 B B AE R REA
[ RN R AT A 20 k. AS,S [RVES 5 N ok iz
JH TN NOy-N Vi ki S MSLy Z (A7 7E 3% 2 57
(P<0.05) , NH,-N Vi ki AS;S. AS,S Fl MSL, —
FHZ MBI REZESE (P>0.05) o HEdikd, ASS &
+ R EMR K T TNL NOy-N F1 NH, -N -3 it 1)
/e 7E 60 cm &b AS;S Wk KH TNL NOy-N P33k
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5 AS,S Fll MSL, Z [AfF1E B3 % 7 (P<0.05)

3) TR E R S AR R AL 1)
N#EZ—. AS, REAMVEYE RS T HRDH T TN,
NO5-N VR ks WAL T oA o5, 1 AS, W
LRAREZE (P>0.05) o SEEWERE>0.2 t/hm” i,
K& IR NOy =N NH, =N -3 37 g5t 11 0 vl A 1
AIEEN W ZE R . R MSL; 4B K TN
NO;-N F#ji ks MSLy. MSL, Z [ fF4E i 3 2 5%
(P<0.05) .

4) 7t AS\R [MER G T TR R MAFAE, TN F
YIRS R B 60 em T ZIREE KT 20 em (P<0.05) ,
1M MSL % 1JZ TN, NO5-N “FHi kw2 A3 0 8 % %
S (P>0.05) .

5) TR/ mAR W E NIRRT, R EAR R
R B A A A 40 SR A kg 30 3 XA M T 90575 G R 98 S 42 )
A, Bl SRR 2 m, 4TERA 5 m RS,
A U M b 2 12 S RN IR 7 V5 U W5 7 THD A 85 ) 9 A 1 1
HEF R R FE IR

(& £ x #
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Effects of poplar-wheat intercropping system on
soil nitrogen loss in Taihu Basin

Chu Jun*?, Xue Jianhui?*, Jin Meijuan®, Wu Yongbo'?, Shi Hao®, Xu Yigian'?

(1. College of Biology and the Environment, Nanjing Forestry University, Jiangsu Key Laboratory of Forestry Ecological Engineering,
Nanjing 210037, China; 2. Co-Innovotion Center for the Sustainable Forestry in Southern China, Nanjing Forestry University, Nanjing
210037, China; 3. Suzhou Academy of Agricultural Sciences/Institute of Agricultural Sciences in Taihu Lake District, Suzhou 215155,
China; 4. Jiangsu Province Environmental Monitoring Center, Nanjing 210036, China)

Abstract: Agricultural non-point pollution caused by the overuse of fertilizer in farmland has become one of the main factors
for water quality deterioration and eutrophication in Taihu Lake. In order to select suitable agroforestry intercropping system
to control soil nitrogen loss in Taihu Lake basin, a study was conducted at a distance of 1 km away from the lakeshore to find
out how poplar-wheat intercropping system with 2 kinds of densities (AS;: poplar spacing 2 mx5 m; and AS,: poplar spacing 2
mx15 m) affected the amount of surface runoff, leaching and soil nitrogen loss. The interception of rainfall by the poplar
canopy was mainly concentrated from April to October and ranged from 8.6% to 44.5%. The control effects of canopy layer on
sprinkle and moderate rain (<1.0 mm/h) were obvious, which were reduced by 47.7% on average. Rainfall interception by
canopy was mainly related to the LAI (leaf area index). The volume of rainfall difference between AS; and MS (monoculture
system) was only 0.8% during the defoliated period while the control effect of AS; was raised to 6.4% during the growing
period. Compared to AS,R (means removing litter) and MSL, (monoculture of wheat without litter coverage), the runoff
amount of AS;R decreased by 9.1% and 11.2%, respectively. There was a significant difference between AS;R and
AS,R/MSL, (P<0.05), while the difference between AS,R and MSL, was not significant (P>0.05). Compared to MS, the
volume of surface runoff, leaching and soil nitrogen loss were all effectively controlled by the 2 poplar-wheat intercropping
systems. The control effects were more significant under the higher intercropping density. There was no significant difference
between the average runoff volume of AS;S (means saving litter) and AS,S/MSL, during the whole growing period (P>0.05),
while their average concentration and leaching amount of total nitrogen (TN) and NO;-N were both significantly lower than
MSL, (P<0.05). The average leaching water amount of AS;S in the depth of 60 cm was significantly different from that of
AS,S and MSL, (P<0.05), while the difference between AS,S and MSL, was not significant (P>0.05). The difference of
average concentration and leaching amount of TN and NO;™-N in 20 cm was not significant among AS;S, AS,S and MSL,
(P>0.05) while that in 60 cm was significant (P<0.05). The average runoff amounts of 2 intercropping systems without litter
coverage were both higher than those with litter coverage during the poplar defoliated period. It was obvious that the runoff
amount, average concentration and leaching amount of TN and NO;™-N with litter coverage were lower than those without
litter coverage in AS; (P<0.05), while there was no significant difference between AS, with litter coverage and without
(P>0.05). The litter volume was the major factor to decide whether there was significant difference between the surface runoff
and leaching loss. The average surface runoff, concentration and leaching amount of TN and NO;™-N with the litter coverage of
0.4 t/hm” were significantly lower than those of 0.2, 0.1 and 0 t/hm®. The average leaching water volumes of AS;R in 20 and
40 cm soil depth were higher than those of MSL, while the result in 60 cm was opposite. The decreasing range of leaching
volume of AS|R in 60 cm depth was 1.3 times higher than that of MSL,, and the leaching volume of AS|R were different
significantly in 20 and 60 cm (P<0.05), while there was no significant difference among 20, 40 and 60 cm for leaching volume
of MSL, (P>0.05). There was significant difference between average concentration of TN in 20 and 60 cm for AS;R, which
were respectively 1.8 and 1.5 times lower than those for MSL,,. The leaching loss of TN and NO;-N in 60 cm for AS;R was
significantly lower than those in 20 cm. Thus it can be concluded that the effects of surface runoff, leaching and nitrogen loss
reduction are more significant under the poplar-wheat intercropping system with the spacing of 2 mx5 m.

Key words: soils; nitrogen; runoff; poplar-wheat intercropping system; leaching; forest canopy; litter; root
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